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1. INosicHuTeJBLHAA 3aNHMCKA

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

Meronudeckasi pa3pabOTKa MHCTPYKTUBHBIX 3aITaHUH IS ITPOBEJCHUS TPAKTUYECKUX PadoT

10 JUCIUTUIMHE CcOocTaBlieHa s oOyyatronmxes 1 kypca mo crienuanbHocTH  27.02.05 —CucTtembr
U CPEACTBA AUCIIETYEPCKOTO YIPaBJICHUs B COOTBETCTBUHM C IPOrPaMMOM yueOHOM TUCIIUTIIMHBI
OVY/]] 12 Hayunas xaptuHa Mupa ( B TOM yucie 6nosorus). B ocHOBY MeTOAMYeCKON pa3paboTKu
JUIS TPOBE/ICH Ul TPAKTUYECKUX paboT MOJI0KEH MPUHLIMI Pa3BUBAIOIIEro o0ydeHus. Beinonnenue
MPAKTHYECKUX PabOT MO3BOJSET CTYACHTAM 3aKPENUTh 3HAHU 51, TOJTYyYCHHbBIC HA YPOKAX , MOTYIUTh
HAaBBIKUA U YMEHHS pabOThI C CTATUCTUYECKUM M CIIPAaBOYHBIM MaTepuaaoM. A Takxke npruoOpectu
OTIBIT MPAKTUYECKOMN NEATETbHOCTH, OMBIT MO3HAHUS U CAMOIIO3HAHHUS B IIPOLIECCE U3YUEHUS OKPY-
xaromero mupa; [Ipakruueckue paboThl peaan3yloTCs ¢ yI€TOM BO3MOXKHOCTEH 00pa30BaTebHOTO
ydapexaeHus. Pe3ynbraToM MpoBepKH ypOBHS YCBOEHUS YI€OHOTO MaTepuaa sBJISIETCS OTMETKa.
[Ipu oneHke 3HAHUI CTYICHTOB MpPENoaBaTellb O0palaeT BHUMAaHNE Ha TPaBUILHOCTh, OCO3HAH-
HOCTb, IOTHYHOCTB U JIOKA3aTEeIbHOCTh B U3JI0KEHUH MaTepuasa, TOYHOCTh UCIIOJIb30BaHUs OMO0JIO0-
TMYECKOW TEPMUHOJIOTHH, CAMOCTOSTENbHOCTh 0TBeTa. O1leHKa 3HaHUM IpenoaraeT yuéT UHIu-
BUJIyaTbHBIX 0COOEHHOCTEH CTY/IeHTOB, MudpepeHIInPOBAaHHBIN MOJX0]] K OpraHu3alluu paboThl B
rpymie. Vicxons U3 MOCTaBICHHBIX LIEJIEH, YYUTBIBACTCS:

* IPaBUJIBHOCTh U OCO3HAHHOCTD U3JIOKEHU S COJIEPKaHU 51, TOTHOTY PACKPBITUS MOHATHH, TOY-
HOCTbH YIIOTPeOJICHUS] HAYYHBIX TEPMUHOB;

* cTeneHb CPOPMUPOBAHHOCTH HHTEIUICKTYaIbHBIX U OOIICYydeOHBIX YMEHHIA;

* CAMOCTOSITEJIbHOCTh OTBETA;

* PEYEBYIO I'PAMOTHOCTb U JIOTUYECKYIO I10CIIEN0BATEIBHOCTD OTBETA.

Hucnummmaa u3yqaercs B | cemectpe. B mienom paboueit mporpammoii mpeaycMoTpeHo 6 4acoB Ha
BBINOJTHEHUE MPAKTHYECKUX PaloT.

Lenp HACTOSANMX METOAMUYECKUX PEKOMEHJAIMIA: OKa3aHUE ITOMOIM OOYyJarolMMCsl B BBITIOJIHEHUI
npakruueckux padot no gucuuminie OY/1.12 Hayynasa kapruaa mupa (B TOM 4ncie 0Ho0J10-
rusl), KAYeCTBEHHOE BBITIOJIHEHUE KOTOPHIX TOMOKET 00YJaroMMCsl OCBOUTH 00s3aTEIbHBIN MHU-
HHUMYM COJIeP>KaHUsI JUCITUTUTNHBI U IOJTOTOBUTHCS K IIPOMEKYTOUHOM aTTecTaliuu B opme aud-
(¢ epeHMpoBaHHOrO 324eTA.

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

[pakrrueckne pabOTHI MPOBOIATCS TOCIIE N3YICHHSI TEOPETUUECKOTO Marepraia. Beenenue
MPaKTHYECKUX paboT B ydeOHBIN MPOIECC CAYKUT CBSAZYIOUMM 3BEHOM MEXKIY TEOpPHEH U MpaKTH-
koii. OHHM HEOOXOIMMBI JIJISl 3aKPETUICHUSI TCOPETUYCCKUX 3HAHUM, & TAKKe JUIS TTOMYyICHHS TTPAKTH-
YECKUX HABBIKOB M yMeHUH. [Ipy MpoBeAeHIY TPaKTHYECKUX PadOT 3a/1aHHUsI, BBITTOTHSIIOTCS CTY/ICH-
TOM CaMOCTOSITENIFHO, C IPUMEHEHHEM 3HAaHUU i YMEHUH, YCBOCHHBIX Ha MPEIBIAYIIMX 3aHATUSIX, a
TaKKe C MCIOJIH30BAaHUEM HEOOXOUMBIX IMOSCHEHUM, TTOMYIeHHBIX OT MpemnoaaBarens. OOydaronm-
ecsl JIOJDKHBI UMETh METOJNYECKUE PEKOMEHJAIIUU 110 BBIMOJIHCHHIO MPAKTHYECKHX PadOT, KOH-
CIEKTHI JICKIHH, CPEACTBO I BHIYMCICHUM.

1.3. O6ume yka3aHusi 1O BbINOJHEHUIO MPAKTHYECKUX padoT
Kypc npakrtudeckux paboT 1Mo AUCUUIUIMHE MpEeaycMaTpUBaeT MpoBeieHue 3 padoT, MOCBSIICH-
HBIX U3YYCHUIO:

e CTpoEHHMS U QyHKUUNH OMOJOTMYECKUX OOBEKTOB: KIETKU, TEHOB M XpPOMOCOM, CTPYKTYpbl BHJIa
U DKOCHUCTEM;
e CYIIHOCTb OMOJIOTMYECKUX MPOLECCOB: Pa3MHOXKEHHU I, OTVIOZIOTBOPEHMS U Pa3BUTHS.
e 3aKOHOMEPHOCTH IE€pelayd HaCICACTBEHHBIX IPU3HAKOB.
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[Ipu moaroToBKe K MPOBENEHUIO MPAKTHUECKON pabOThl HEOOX0AUMO:

* O3HAKOMUTKCS C IENISIMU MPOBEACHUS TPAKTUUYECKON PabOTHI;

* OBHAKOMUTLCH C MMOPAAKOM BBITTOJIHCHU A pa6OTBI.

[Tocne BBITIOTHEHUS TPAKTHUECKOW PaOOTHI OOYJAOIIMIACS K CIASAYIOIIEMY 3aHSATHIO OQopMIISET
OTYET, KOTOPBIN JOIKEH COAEPHKATh:

* Ha3BaHHE IPAKTUUECKON PabOTHI, €€ IEITh;

* KpaTKue, TEOPETUUYECKUE CBEICHUS 00 U3ydaeMOi Teme;

* BCce HeOOXOIMMBIE, TPEAYCMOTPEHHBIE MPAKTUIECKON paboTOM, pacueTsl;

¢* BBIBO/JBI ITO UTOT'aM pa6OTI)I;

* OTBETHI Ha KOHTPOJIBHBIC BOITPOCHI.

14 KpuTeplm OLICHKH Pe3yJ/IbTAaTOB BBINOJHCHUA MPAKTHYC CKUX paﬁoT

Kputepusamu olieHKH pe3yabTaToOB PadOThl OOYJAIONMXCS SBIISIOTCS:
-YPOBEHb YCBOCHU S 00yUJaroMMCsT y4eOHOTO MaTepuana,

-yMeHue

06yqalomer00§1 HUCII0JBb30BAaTh TCOPECTUUCCKUC 3HAHUA npu BBIITOJIH CHUU
MNPAaKTHYCCKUX 3a/1a4,

-000CHOBAaHHOCTH M YETKOCTh M3JIOKECHHS MaTepHalia;
-ypoBeHb 0opMIIeHUsT pabOTHI.

- QaHaJIM3 Pe3yJIbTaTOB.

- TOCTH)KCHUE CTYJACHTAMH CIICAYIOIMX PE3YJIbTaTOB :

Ne i/

Kon

Pesyabratsl

JIN4HOCTHBIE

J1

HMeTp 4yBCTBO TOPIOCTH U YBaXXEHUE K UCTOPHUU U JOCTUKEHUSM OTEYe-
CTBEHHOW OMOIOTMYECKON HayKl; UMETh IIPEICTaBICHHUE O 1IeIOCTHOM ecTe-
CTBEHHOHAy4YHOUN KapTUHE MHUPA

J2

[ToHumaths B3aMMOCBSI3b U B3aMMO3aBHCHUMOCTb €CTECTBEHHBIX HAyK, UX
BIIMSIHUE HA OKPYKAIOIIYIO CPEy, SKOHOMUUYECKYIO, TEXHOJIOTUYECKYIO, CO-
LHUAJIBHYIO U TUYECKYIO Cepbl 1eSTeIbHOCTH YeIOBEKa

J3

Hcnonp3oBaTh 3HaHUS O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHUPa
B 00pa3oBaTebHOM M MPOQECCHOHATBHON NEATEeILHOCTH; BO3MOKHOCTH
MHQOpPMaLIMOHHON cpesbl [uis 00ecredeHHs MPOJIYKTUBHOTO caMo0o0paso-
BaHUuA

J4

Brnaners KynapTypoil MbIIDIEHUS, CIOCOOEH K 00OOIEHUIO, aHAINU3Y, BOC-
NPUATHIO MHPOPMALIMH B O0JIACTH €CTECTBEHHBIX HAYK, TOCTAaHOBKE IIETTH 1
BBIOOpY MyTel e€ JOCTHXKEHUs B MpoecCHOHANbHO cdepe

JI5

CnocoOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEIHLHOCTH COBPEMEHHBIMU
MNpUHOUIIaMH TOJICPAHTHOCTH, AWAJIora U COTPYAHHUYCCTBA, TOTOBHOCTL K
B3aWMOJICHCTBUIO C KOJUIETaMH, K pa0OTe B KOJUICKTHBE

JI6

['0TOBHOCTH MCIIONTB30BATh OCHOBHBIE METOBI 3L THl OT BOZMOXKHBIX T10-
CIICZICTBUI aBapuid, KaTacTpod, CTUXUIHBIX OeACTBUI
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Ja7

OO0namath HaBBIKAMH 0€301TaCHOM PabOTHI BO BPEMs IPOECKTHO-UCCIIE0BA-
TEJIbCKOM U 3KCIIEPUMEHTAIbHOM JESTEIbHOCTHU, IPH UCII0JIb30BAHU U J1a00-
patopHoro o0opynoBaHus

JI8

CnocoOHOCTh HCIIOIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTHU-
YEeCKOW JEATETPHOCTH U MOBCEIHEBHOM KHU3HU JJIs1 COOIOJICHHS Mep MPo-
(UITaKTUKK OTpaBJICHUM, BUPYCHBIX U JPYrHX 3a00JeBaHHl, CTPECCOB,
BpPEAHBIX MPUBBIYEK (KypeHUsI, aJIKOTOJIM3Ma, HapKOMaHUM); TpaBuJj IOBe-
JIEHUs1 B IPUPOAHON CpeJie; TOTOBHOCTh K OKa3aHUIO IEPBOM ITOMOLM NPU
TPaBMAaTUYECKUX, MPOCTYIHBIX U JIPYTHX 3a00JIEBAHUSX, OTPABJICHUSAX MU~
HIEBBIMU TPOTYKTaMHU

MeTaHpeIlMeTHbIe

Ml

Oco3HaBaTh COLMATBHYIO 3HAUUMOCTh CBOEH IpPOQecCun/CrnenalbHOCTH,
o0azaTh MOTHUBALMEN K OCYIIECTBICHUIO MPOQPECCHOHATBHOMN JesITeNbHO-
CTH

10

M2

[loBpINIATE HHTENIEKTYANIbHBIN YPOBEHD B MPOIIECCE U3YyYEHUS] OMOJIOTHYE-
CKMX SIBJICHUI; BBIIAIOIMXCS JTIOCTUKEHHU I OMOIOTHH, BOLIEAIIMX B 0OIIIe-
YEJIOBEYECKYIO KYIIBTYPY; CJIOKHBIX U IPOTHBOPEUYMBBIX IIyTE€H pa3BUTHS
COBPEMEHHBIX HAyYHBIX B3MVISAOB, WJIEH, TEOpUM, KOHLIENIUN, rumnore3 (o
CYIIIHOCTH U IPOMUCXO0XK/IEHUHU )KU3HU, YEJIOBEKA) B X0/1€ pabOThI C pa3inuy-
HBIMU UCTOYHUKAMH MH(pOpMaINu

11

M3

CrocoOHOCTE OpPraHU30BbIBATL COTPYAHUYCCTBO CAWMHOMBIINUICHHUKOB, B
TOM YHCJIC C UCIIOJIB30BAHUCM COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHO-KOMMyHI/I-
KallTuOHHBIX TEXHOIOTHI

12

M4

Cnoco6HOCTh MOHUMATh TPUHIIUIIBI YCTOWYMBOCTH M TPOTYKTUBHOCTH KU -
BOI MpUPOJBI, MYyTH €€ W3MEHEHUs M0J] BIUSIHUEM aHTPOINOTeHHBbIX (PakTo-
POB, CIIOCOOHOCTh K CHCTEMHOMY aHAJINU3Y IVIOOAJbHBIX IKOJOTMYECKH X
po0JieM, BOIIPOCOB COCTOSHUS OKPYXKAIOLICH Cpeibl U pallMOHAIBHOTO UC-
II0JIB30BAHUS IPUPOIAHBIX PECYPCOB

13

M5

YMeTh 000CHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUU B MpPaKTHYe-
CKOM JESATEIBbHOCTH JIIOJIEH, B pa3BUTUHM COBPEMEHHBIX TEXHOJIOTHIA; Ompe-
JIENSITh KUBBIE 00OBEKTHI B MPHUPO/IE; IPOBOIUTH HAOTIOIEHUS 32 IKOCUCTE-
MaMH C LEJIBIO UX ONMCAHUS U BBISBJIEHUS €CTECTBEHHBIX M aHTPOIIOTEHHBIX
W3MCHEHUI; HAXOAUTh U aHATM3UPOBATh MH(POPMAIIHIO O )KUBBIX 00BEKTaX




14

M6

CnocoOHOCTh MPUMEHSTh OMOJOTHYECKUE M DKOJIOTWYECKHE 3HAHUS IS
aHaIM3a MPUKIAJAHBIX TPOOJIEM XO3SHCTBEHHOM J1eATeIbHOCTH

15

M7

CnocoOHOCTh K CaMOCTOSITEIbHOMY TPOBEACHHUIO HCCIEI0BaHUM, TOCTa-
HOBKE €CTECTBEHHOHAYYHOTO SKCIIEPUMEHTA, UCIIOIb30BaHN IO HH(pOpMAIU-
OHHBIX TEXHOJIOTUH IS PEIICHUSI HAYIHBIX U MPOPECCHOHATBHBIX 3a/1a9

16

M8

CnocoOHOCTh K OLIEHKE 3TUYECKHX aCIEKTOB HEKOTOPBIX uccienoB meTh
YyBCTBO TOP/IOCTH M YBa)K€HUE K UCTOPUH U JTOCTHKEHUSAM OT€UECTBEHHON
OMoNIOTHYeCcKOl HAyKW; UMETh TPEACTABICHHUE O IIEJIOCTHON eCTeCTBEHHO-
Hay4yHOM KapTHHE MHpPA aHUU B 00JaCTH OMOTEXHOJIOTUH (KIOHHUPOBAHHUE,
HCKYCCTBEHHOE OILIOJIOTBOPEHUE)

IIpeameTHBIE

17

I

dopmHpoBaHUE IPEICTABICHUH O PO ¥ MecTe OMOJIOTUH B COBPEMEHHON
Hay4yHOM KapTHMHE MUpa; TOHUMaHKE POJIX OMOJIOTUH B JOPMUPOBAHUM KPY-
ro3opa 1 (pyHKIMOHAJIBHOM TPaMOTHOCTHU YE€JIOBEKa /ISl PEIICHUs] TPaKTH-
YECKUX 3a1a4

18

112

Bragers ocHOBOMONIAraroMMU MOHATUSAMU U IIPEACTABICHUSMHU O KUBOU
NpUpoJie, €€ YPOBHEBOM OpraHM3allMi U 3BOJIIOLMY; YBEPEHHOE MOJIb30Ba-
HUE OMOJIOTUYECKOM TEPMUHOJIOTUEN U CHMBOJIMKOM

19

I13

Biagers OCHOBHBIMU METOZAMU HAYYHOTO TTO3HAHMU S, UCIIOJIB3YEMBIMU ITPU
OMOJIOTHYECKUX MCCIEAOBAHUSX JKUBBIX 0OBEKTOB M SKOCHCTEM: OITUCAHUE,
U3MepeHue, MpoBeieHne HaOII0JeHU I ; BBISIBJICHUE U OLIEHKAa aHTPOIIOTeH-
HBIX U3MEHEHU U B IPUPOJIE




Kputepuu oreHnBaHUS TPAKTHYECKON pabOThHI

Onenka

Kpurtepun onenuBanusi

PaboTa BBIIIOJIHEHA B ITIOJTHOM 00BEME € COOIMIOAEHNEM HEOOXOAUMON MOCIEI0BaTEb-
HOCTH TIPOBEJICHHUSI, COACPKUT PE3YIBTAThI U BBIBOJIBI, BCE 3aITUCH, TAOIUIIBI, PUCYHKH,
YepTekH, TpaUKH BBIMOJHEHBI aKKypaTHO. OOydarommiics BiaJeeT TEOPETUYSCKHM
Matepuanom, GopMymupyer COOCTBEHHBIE, CAMOCTOSITEIbHBIC, 0OOCHOBAHHEIE, MTPE/-
CTaBJISICT TIOJIHBIC U PAa3BEPHYTHIC OTBETHI Ha JOITOTHUTEIBHBIC BOITPOCHI.

Pabota BhITIOIHEHA B TOJIHOM 00BEME ¢ COOTIOICHHEM HEOOXOANMON MOCIIeI0BATEIb-
HOCTH IIPOBCACHU A, COACPKUT PE3YJIbTAaThl U BBIBOAbBI, BCC 3aIIMCHU, Ta6JII/II_IbI, PUCYHKH,
YepTeXH, rpaduKy BBHIMOJHEHbI akKypaTHO. OOydaronmiics BiaieeT TEOPETUYECKUM
MaTepHaJIoM, JIOMYCKasi HE3HAUUTENIbHbIE OIMOKY Ha JIOMOJIHUTEIbHbIE BONPOCHI.

Pabora BBITIOIHEHA B TIOJTHOM 00BbEME, COJIEPKUT PE3VIBTATHl U BBIBOIBI, BCE 3AITHCH,
TaOJIUITBI, PUCYHKH, YEPTEKH, TpadrKi BBHIMOJHEHBI akKypaTHO. OOyJaronmiicsi Bia-
JeeT TEOPETHYECKUM MaTepHaioM Ha MUHHMAIbHO JAOMYCTUMOM YPOBHE, MOIMYCKas
onmoOKH Ha JONOJIHUTCIIbHBIC BOITPOCHI.

PaboTa BEINTOJIHEHA HE TTOJHOCTEIO. CTy,I[eHT MPAKTUYCCKU HE BJIAJICCT TCOPCTHUCCKUM
MaTCpruajIOM, JOITYCKACT oI OKH IpHU OTBCTC HA JOMMOJHUTCIILHBIC BOITPOCHL.

2. TemaTnyeckoe INIAHUPOBAHUE NMPAKTHYECKUX padoT

Koauue-
CTBO 4aCOB
HA BBINOJI-

HeHue pa-

00ThI

HauMeHoBaHHNE TeM Buja v HazBaHue paﬁoTbI CTyaAEHTa

Pa3znen 1

«3ydeHune cTpoeHus pac- IIpakTnyeckas padora Ne 1
TUTEIBHON U dKUBOTHOM «M3ydyeHne CTpoeHUs PaCTUTEIbHOMN 2
KIIETOK». 1 KUBOTHOM KIIETOK».

Pa3nen 2

«BbIsBIEHHE U ONMCAaHUE IIpakTnuyeckas padbora Ne2
IPU3HAKOB CXOJCTBA 3apo- «BbIsBJIEHNE U ONMCAHUE TPU3HA-
JIbIILIEH YeIOBEKa U APYIUX | KOB CXOACTBA 3apOJbILIEH YeIOBEKa 2
MT03BOHOYHBIX KaK J0Ka3a- U JPYruX MO3BOHOYHBIX KaK JI0Ka3a-
TEJNbCTBO UX 3BOJIIOLIMOH- TEJNBCTBO UX 3BOJIIOLIMOHHOTO POJI-
HOT'O POJACTBa». CTBa.

Pa3znen 3

«Pelenne reHeTHYECKIX
3a71a4 Ha MOHOTUOPHUIHOE U
JTUTHOPUTHOE CKpEIBa-
HHEY.

IIpakTnueckas padoraNe3
«PemeHne TeHETHYCCKHUX 3aJa4 Ha 5
MOHOTHOPHUIHOE U AUTHOPUTHOE
CKpEIIMBAaHUEY .




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.

12



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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