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1. INosicHuTeJBLHAA 3aNHMCKA

1.1. KpaTrkasi XapakTepUMCTHKA JUCHHUILVINHBI ee IeJd 1 3a1a4i. M ecTo npakTuiyecKHux pa-
00T B Kypce AUCHUILIUHBI.

Meronuyeckasi pa3pabOTKa WHCTPYKTHUBHBIX 3alaHUH JUIS TTPOBECHHUS IIPAKTHUECKUX pado 1Mo
JTUCHHIIJIMHE cOocTaByieHa I oOydaronmxcs 1 xkypca 1o creruansHocTd 10.02.04-O6¢euenne nH-
(hopMannOHHON 0€30MaCHOCTH TEIEKOMMYHHUKAITMOHHBIX CUCTEM.

B COOTBETCTBUU C IporpaMmMoit yueonoi qucuuminasl OY/[ 12 Hayunas kaptuna mupa ( B TOM
yucie ouosorus). B ocHOBY MeToauueckoil pa3paboTKu A MPOBEICHUS IPAKTHUECKUX paboT mo-
JI0KEH MPUHIUIT pa3BUBAIOILETro 0OydeHHsl. BblnomHeHne NpakTH4ecKX paboT MO3BOJISET CTY/IEH-
TaM 3aKpenuTh 3HAHU S, MOTy4dE€HHbIE Ha YPOKaxX , MOJYyYUTh HaBBIKA U YMEHHUS pabOThI C CTaTUCTH-
YECKUM U CIIPaBOYHBIM MaTepUAIOM. A Takke MPUOOPECTH OIBIT MPAKTUUECKOH IesTeNbHOCTH,
OTIBIT ITO3HAHMS M CAMOIIO3HAHUSI B IIPOLIECCE M3YUEHUS OKpyXkatolero mupa; Ilpakruueckue pa-
OOTBI peasn3yr0TCsl C YIETOM BO3MOXKHOCTEN 00pa30BaTEIbHOTO yupexkaeHus. Pe3ynpraToM mnpo-
BEPKU YPOBHS YCBOEHUS yueOHOTO MaTepuana sBisieTcst orMeTka. [Ipu oleHke 3HaHUM CTYAEHTOB
IperoiaBaTelb 00palaeT BHUMAaHUE Ha MPaBUIIBHOCTh, 0CO3HAHHOCTD, JJOTUYHOCTh U JIOKa3aTelb-
HOCTb B U3JI0KEHUH MaTepHasa, TOUHOCTb MCII0Ib30BaHU s OMOIOTNYECKOW TEPMUHOJIOTHH, CAMO-
CTOSITETILHOCTH OTBeTa. OlLieHKa 3HAaHUH MpeArnoaraeT yuéT nHIMBHIyaIbHBIX 0COOGHHOCTEH CTy-
JICHTOB, T (pepeHITNPOBAHHBIN TOIX0 K OpraHu3auu paboTel B rpymme. Mcxoas u3 mocTaBieH-
HBIX LI€JIeH, yIUTHIBACTCS:

* IPaBUJIBHOCTb U OCO3HAHHOCTD U3JI0KEHU S COIEP>KAaHUSL, TOJIHOTY PACKPBITHS OHSITUH, TOY-
HOCTB YIIOTPEOJICHHS HAyYHBIX TEPMUHOB;

* cTerneHb CPOPMUPOBAHHOCTH MHTEIUIEKTYAIbHBIX M OOIICY4eOHBIX YMEHUI;

* CaMOCTOSITEJIBHOCTb OTBETA,

* pe4eBYIO IPaMOTHOCTb M JIOTHUUYECKYIO MTOCIJIEZIOBATEIbHOCTD OTBETA.

JucuunuHa usydaercs B | cemectpe. B nenom paboueii mporpaMmoil npeaycMoTpeHo 6 4acoB Ha
BBITIOJIHEHUE TPAKTUYECKUX PaboT.

Lenp HaCTOSAIMX METOAMYECKUX PEKOMEHJAINM: OKa3aHUE MOMOIIM O0yJaroIMMCs B BBIITOJTHEHUN
npakrtudeckux pabot no aucuuminae OY 1.12 Hayuynasa kapruna Mmupa ( B TOM 4HcJjIe 0HO0J10-
rUs), KAYECTBEHHOE BBITIOJIHEHNE KOTOPBIX TOMOXKET 00yJalOIMMCsT OCBOUTH 0053aTeIbHbIN MH-
HUMYM COJIepKaHUs TUCLUIUIMHBI U TIOATOTOBUTHCSA K IPOMEXYTOYHON aTTecTalluy B popme aud-
(¢ epe HIUPOBAHHOTO 3a4eTA.

1.2.  Oprasausamnusi ¥ NOPs/IOK NMPOBe/ie HUSI MPAKTHYECKUX PadoT

[pakTtuyeckue pabOThI MPOBOASTCS MOCIE U3YyIeHUs TEOPETUUECKOT0 Mareprania. Beenenue
MPAKTHYECKUX PAa00T B y4EOHBIN MPOIECC CIYKUT CBSIBYIOIMM 3BEHOM MEX]y TEOpPHEH U MpaKTH-
koil. OHM HeOOXOIMMBI JIJISl 3aKpeTIEHUsI TEOPETUUECKUX 3HAHUM, a TaloKe Ul MOTy4eHUs MTPaKTH-
YeCKUX HaBBIKOB U yMeHU. [Ipu nmpoBeaeHnn mpakTuueckux padoT 3a1aHusl, BHITIOTHSIIOTCS CTY/ICH-
TOM CaMOCTOSITEJIBHO, C IPUMEHEHUEM 3HAHUW 1 YMEHUM, YCBOCHHBIX Ha MIPEABIAYIIMX 3aHATHIX, a
TaKKe C UCIOJIb30BAaHUEM HEOOXOAUMBIX MOSICHEHUM, TOMYYeHHBIX OT MpenoaaBaress. O0ydaronm-
ecsl JOJDKHBI MMETh METOAMYECKHE PEKOMEHAIIMU 10 BBIMOJHEHUIO MPAKTUYECKUX paboT, KOH-
CITEKTBI JIEKLIU, CPEICTBO JJISI BEIYMCICHU M.

1.3. O0me yka3aHusi 0 BHINOJTHE HUIO IPAKTHYECKUX padoT
Kypc mpakrudeckux paboT Mo qJUCHHUIUIMHE MPEAyCMaTPUBAET MpoBeAeHHE 3 paboT, MOCBSIICH-
HBIX H3Y4CHHUIO:

e CTpOCHUSA U (I)YHKI_II/Iﬁ OMOJIOTHYECKUX OOBEKTOB: KJIICTKHU, TCHOB U XpOMOCOM, CTPYKTYPbBI BUJa

1 DKOCHCTEM;



e CYHHOCTH OMOJIOTMYECKHIX IMpOUECCCOB: PASMHOKCHU S, OIIJIOAOTBOPCHUA U PA3BUTH .

e 3aKOHOMEPHOCTH Mepeaun HaclaeICTBEHHBIX IPU3HAKOB .

[Ipu moaroToBKe K MPOBEIECHUIO MPAKTHYECKOM pabOThl HEOOXOMMO:

* 03HAaKOMUTBCS C LIESIMU TPOBEICHUS MMPAKTUUECKON paboTHI;

* O3HAKOMUTECSI C MOPSAKOM BBITTOTHEHUS paOOTHI.

[locne BBIMOTHEHUS PAKTHYECKON PabOTHI 00YJAIONMIACS K CIEAYIOIIEMY 3aHSATHIO 0(OpMIISET
OTYET, KOTOPBIN JOJKEH COAEPHKATH!

* Ha3BaHME PAKTUUECKON paboThl, €€ 11elib;

* KpaTKHe, TEOPETHUECKUE CBECHUS 00 M3y4aeMoil Teme;

* BCE HEOOXOIMMBIE, MTPETYCMOTPEHHBIE TPAKTUYECKOW PabOTON, pacyeThl;
* BBIBOJIBI [10 UTOTaM paboThI;

* OTBETHI Ha KOHTPOJILHBIE BOMPOCHI.

1.4 Kputepuu onieHKU pe3y/1bTAaTOB BbINOJHEHUSI IPAKTHYECKUX PadoT

Kpurepusimu orieHKH pe3yabTaToB padOThl 00yJArOIMXCS SBIISFOTCS:
-YPOBEHb YCBOCHH S 00yUJaromMMCsl y9eOHOTO MaTepuana,
-yMeHHuEe  OOYy4YaloImerocss  HCIOJb30BaTh  TEOPETHUYECKWE  3HAHWUS  MPU  BBINOJTHEHUU

MMPaKTHUYCCKUX 3ada4;

-000CHOBAaHHOCTh M YETKOCTh M3JIOKEHHS MaTeprana;
-ypoBeHb oopMIIeHUsT pabOTHI.

- QaHaJIM3 Pe3yJIbTaTOB.

- HOCTUIKCHUC CTYACHTAMU CIICAYIOIINX PE3YIILTATOB :

Ne i/ Kon

PesyabTaTbl

JIn4HOCTHBIE

Hmetb uyBCTBO TOpPAOCTH U YBaXXEHUE K UCTOPUU U TOCTHUIKEHUSIM OTEUe-
CTBEHHOW OMOJIOTMYEeCKON HaYKH; HMETh MPEJICTaBJICHHUE O IIEJIOCTHOM ecTe-
CTBEHHOHAy4YHOU KapTUHE MUPA

[lonumarh B3aMMOCBSI3b M B3aMMO3aBHCHUMOCTb €CTECTBEHHBIX HAyK, HX
BIIMSTHUE HA OKPYKAIOIIYI0 Cpeay, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYI0, CO-
LUAIBHYIO U 3TUUYECKYIO c(hepbl AEATEIbHOCTH YEIOBEKa

Hcnonb3oBaTh 3HaHUSA O COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTUHE MUPA
B 00pa3oBaTebHOW M IPO(PECCHOHAIBHOM JESTeIbHOCTH; BO3MOXKHOCTU
HHGPOPMAIIMOHHOM Cpefibl ISl obecreyeHus: MPoIyKTUHBHOIO caMoo0pas3o-
BAHUS

Bnanerp KyapTypoill MBINIDIEHHS, CTOCOOCH K 00OOIIEHHIO, aHAINU3y, BOC-
NPUATHIO HHPOPMALIMH B 00JIACTH €CTECTBEHHBIX HAYK, MMOCTAaHOBKE 1SN U
BBIOOpY MyTel e€ OCTHXKEHUS B TpoecCuOHANbHO cdepe

CnocoOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JIEATEILHOCTH COBPEMEH HBIMU
MPUHIIMIIAMH TOJIEPAHTHOCTH, JUAlora U COTPYIHUYECTBA; TOTOBHOCTh K
B3aMMO/ICHCTBHUIO C KOJUIEraMH, K paboTe B KOJIICKTUBE




JI6

['0OTOBHOCTB HCIIOJIB30BATH OCHOBHBIE METO/IBI 3aITHI OT BO3MOXKHBIX I10-
CIICZICTBUIA aBapuil, KaTacTpo, CTUXHITHBIX OCICTBHI

Ja7

OOnagath HaBBIKAMU 06€30MacHOI pabOThI BO BpeMs TPOEKTHO-UCCIIEI0Ba-
TEJICKON M SKCIIEPUMEHTAILHOW IESTeIBbHOCTH, TIPH M CTIOIh30BAHUH JIA00-
paTopHOTO 000PYIOBAHUS

JI8

CriocoOHOCTh MCIIONB30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTH-
YEeCKOW JEATEBHOCTH U TTOBCETHEBHOM )KU3HU TSI COOTIOACHUS MEP TPO-
(UITaKTUKK OTpaBJICHHI, BUPYCHBIX W JPYrHX 3a00JeBaHUM, CTPECCOB,
BPEIHBIX IPUBBIUCK (KypEHHUs, aJIKOTOJIM3Ma, HAPKOMAHUU); PAaBUJI IOBE-
JICHUS B IPUPOJHON CpeJie; TOTOBHOCTh K OKa3aHUIO TIEPBOW MOMONWM IPH
TPaBMaTUYECKUX, MPOCTYIHBIX U JIPYTHX 3a00JIEBAHUSIX, OTPABJICHUSX U~
IIEBBIMU TIPOAYKTaMU

MeTal’lpe}IMeTHl)le

Ml

Oco3HaBaTh COIUAIBHYIO 3HAYMMOCTh CBOEH mpodeccruu/cnennuaibHOCTH,
o0nagaTh MOTUBAIIMEHN K OCYIIECTBJICHUIO TTPOPECCHOHAIBHON JESTEIBHO-
CcTH

10

M2

[loBBIIATH HHTEIIEKTYAIBHBIA YPOBEHB B MIPOIIECCE M3yUEHUsI OUOIoTHYe-
CKUX SIBJICHUM; BBIJAIOIIMXCS JTOCTHUKEHUM OMOJIOTHUH, BOLICAIIMX B OOIIe-
YEeIIOBEYECKYIO0 KYIbTYPY; CIOXKHBIX M MPOTUBOPEUYUBBIX MyTEH Pa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3IJISIOB, WUJICH, TEOPUM, KOHIICTINM, TUTIOTE3 (O
CYIIIHOCTH U IPOUCXO0KJICHUU JKHU3HH, YETIOBEKa) B X0/1e paboThI C pa3nny-
HBIMU UCTOYHUKAMH HH(OpMAITIU

11

M3

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

12

M4

CnocoOHOCTh TOHUMATh IPUHIUIIBI YCTOMUNBOCTH U IPOJYKTUBHOCTH JKH-
BOI MpUPO/BL, MYyTH €€ U3MEHEHUs 110J] BIUSHUEM aHTPOINOTeHHBbIX (PakTo-
POB, CIOCOOHOCTh K CHCTEMHOMY aHAJIU3y ITIOOAJIbHBIX HKOJIOTMYECKH X
npo0JieM, BOIPOCOB COCTOSHUS OKPYKaIOIEH Cpe/ibl U palliOHaIbHOIO UC-
I10JIb30BaHUS 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.

10
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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 KpyIHOTO POTaToro CKOTa TeH, OO0YyCIaBIMBAIONIMN YEPHYIO OKPACKY
MIEPCTH JTOMUHUPYET HAJI TCHOM, ONPEICISIFOIIMM KPAaCHO-KOpHYIHE-
BYIO OKpacKy IIEPCTH, & TeH POraTOCTH — HaJl reHoM Oe3porocth. Ka-
KUMH OKaXYTCS TENSITa, €CIH CKPECTUTh TeTePO3UTOTHBIX MO 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-
3yAbTaTe OMBLICHUS KPACHOILIOAHBIX PACTEHUH HOPMAaJIbHOTO POCTA MbUIBLION JKEITOMIOIHBIX Kap-
JIMKOBBIX TOMAaTOB? M3BECTHO, YTO KPACHBIM LIBET IIJI0JOB — JOMUHAHTHBIN IPU3HAK, )KEITHIN LIBET —
PELIECCUBHBIN, HOPMAJIbHBIM POCT — JOMUHAHTHBIN, KAPJIMKOBOCTh — PELIECCUBHBIN. Bce ncxoanbie
pacTeHHsi TOMO3UTOTHBIE, TeHBI 000MX 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 pa3IUuHBIX XpoMocomax. Kapermasplil mpaBia xeHuIcs Ha roxyoornasoi nesiue. Kakux neteid, 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 4epHBIHU I[BET IIIEPCTH JOMUHUPYET HaJl KOQSHHBIM. A KOPOTKasl IIEPCTh
Haj aauHHOK. O0e maphl TeHOB HAXOATCS B pa3HbIX XpoMocoMax. Kakoi MpoLeHT YepHBIX KOPOT-
KOIICPCTHBIX HMICHKOB MOXHO OXHAATh OT CKPCHMBAHHUA IBYX ocobeii ICTCPO3UTOTHBIX I10 obonM
npu3HaKam?

4. UupopmanuoHHoe odecnievyeHUue 00yde HUs

IlepeyeHb pekoMeHAYeMbIX YueOHbIX u31aHuii, UHTEe pHEeT-pecypcoB, 10MOJIHUTEILHOI
JIUTEPATYPbI:

OCHOBHBIE HCTOYHHUKH

Koncrantunos, B.M. O6mas 6uonorus [Tekcr] : ydaeb. A7 cTyAeHTOB
yapexaeHuit cpeanero npod. oopazoanus/ B.M. Koncrantunos, A. I'. Pezanos,
E. O. ®aneesa ; non pen. B.M. Koncrantunosa. —12-e usz., crep. — M. :
Axanemus, 2014. — 256 c. — (IIpodeccronanbHoe 00pa3oBaHUsL.
OO0meo0Opa3oBaTeabHbIE TUCITUTIIAHBI).

MamonTtoB, C.I'. O6uas 6uonorus.: yuebnuk / Mamontos C.I'., 3axapos B.b. -
Mocksa : KnoPyc, 2020. — 323 c. - (CTIO). — URL: https://book.ru/book/933564
(mata obpamenwus: 03.09.2019). — TekcT: PMEKTPOHHBIN.

I[OHO.TIHI/ITC.]'IBHLIG HCTOYHUKH

Mycradun, A.I'. buonorus : yae6auk / Mycragun A.I'., 3axapoB B.b. — Mocksa:
KuoPyc,2020. — 423 ¢. — (CIIO). — URL: https://book.ru/book/932501 ( mata
obpamenus: 03.09.2019). — TekcT : 3MEeKTPOHHBIN

Konecuukos, C.1. O6mas 6uonorus: yaedHoe nocodue / Konecankos C.1. -
Mocksa : KnoPyc, 2020. 287 ¢. — (CIIO). — URL: httpsJ//book.ru/book/932113
(mata obpamenus: 03.09.2019). — TekcT: ANEKTPOHHBIN.

Hemvmmn I.M., Cabnauna O.B., Beiconkas. [Ipaktukym mo o0meld 6uonaorum.

benser JI.K. O6mas 6uonorus. M.: Ipoda, 2005 T.

[TyroBxkua M.U. Tlpaktukym 1o obmeit 6momorun. M.: [lpocssimenne, 2002 .

[Naceunuk B.B., KpukcynoB E.A., Kamenckuii A.A. O6mas 6uonorus. M.: lpoda, 2005 t.
Manucypoa C.E. IIpaktukym 1o oOrieit 6uonoruu. M.: Biamoc, 2006 r.

[Immkanckass H.A. I'enetuka u cenekius. Capatos, 2005 r.
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