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Metoanueckue yKkazaHus Ui MPaKTHYECKUX 3aHATUN MO TUCHMIUIMHE «BHOIOTHs» cocTaBIeHBI
B cootBeTcTBHU ¢ TpeboBanusmu @I'OC CIIO, npeaHa3HadeHbl 1Jis CTYIEHTOB, 00YJaOIINXCs
no crenuansHocTH: 23.02.07 TexHuueckoe OOCTYXHBAaHHE W PEMOHT JIBUTATENEH, CHCTEM U
arperaTtoB  aBTOMOOWMJIEH.



1. lHosicHuTEILHASA 3aIMCKA

JlaHHBIE METOAMYECKHE YyKa3aHUs NpEeAHAa3HA4YaroTCs Uil OKAa3aHWs IOMOLIM CTyJEHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT o yueoHoi nucruminae O/l 13 buomnorus.
Mertoanueckue yKazaHusi MPU3BaHbl PEIIUTH CIAEAYIOIINE 3a]a4u:

— OCBOCHHE O0YYaIOIIUMUCS CUCTEMBI 3HAHUU O OMOJIOTHYECKUX TCOPHUSIX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, IIPaBUJIaX, CIIYKalllux
OCHOBOM J1s1 (POPMHUPOBAHUS IIPEJICTABICHUN O €CTECTBEHHO-HAYYHOH
KapTUHE MHPA; O METOJaX HAy4YHOI'O MO3HAHUs; CTPOCHUH, MHOTOOOpa3uu U
OCOOCHHOCTSX )KUBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3AINH; BBIIAIOIIUXCS
OTKPBITHUSIX U COBPEMEHHBIX HMCCJICIOBAHUSAX B OHUOJIOTHH;

— (hopMmupoBaHUE Y OOYYAIONIUXCSI TTO3HABATCIBHBIX, MHTCIJICKTYaJIbHBIX U
TBOPUYECKHUX CHOCOOHOCTEN B MPOIIECCe aHAJIN3a JaHHBIX O My TIX
pa3BUTHS B OMOJIOTUHM HAYYHBIX B3TJISJIOB, UJAEH U MOJIXO0A0B K H3yUYEHUIO
’KUBBIX CHUCTEM Pa3HOI'0 YPOBHSI OpraHU3alluU;

— CTaHOBJICHHE Yy OOyYJarOIIHUXCsl 00me KyabTyphl, PyHKIIMOHATBHON
IPaMOTHOCTH, Pa3BUTHUE YMEHHUIN OOBSICHITH U OLICHUBAThH SIBJICHUS
OKPY>KaIOIIEro MUpa »KUBOU MPUPOAbI HA OCHOBAHWUM 3HAHUM U ONBITA,
MOJIyYE€HHBIX IIPU U3YUYESHUU OHUOJIOTHUU;

— ¢opMupoBaHUE y OOYUaAIOIIUXCSI YMEHUN WILTIOCTPUPOBATH 3HAYECHUEC
OMOJIOTUYECKUX 3HAHUMW B MPAKTUUYECKOU NEATEIIbHOCTH YEJIOBEKA, PAa3BUTUU
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHH U arpoOHOTEXHOJIOTHA;

— BOCIIMTaHUE YOSKAEHHOCTHU B BO3MOKHOCTH MTO3HAHUS YEJIOBEKOM >XUBOM
PpUPOAbI, HECOOXOJIUMOCTH OCPEKHOTO OTHOIICHUSI K HEH, COOITIOICHUS
ATUYECKUX HOPM MPH MMPOBEACHUU OUOJIOTHYECKUX HCCIJICIOBAaHMIA;

— OCO3HAHHE [IEHHOCTU OMOJOTHYECKUX 3HAHUM JIJISI MOBBIIIICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYPHI, U151 GOPMUPOBAHUSIHAYTHOTO
MUPOBO33PEHUS;

— MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEAHEBHON KU3HHU
JJIsI OIICHKH TTOCJIICICTBUI CBOCH ACSITCILHOCTH IO OTHOMICHHIO K
OKpYy’Karouie cpene, COOCTBEHHOMY 3/I0POBbIO; 0OOCHOBAHUE U
coOmoaeHne Mep TNPOoGUIIaKTUKHA 3a00JI€BaHUM.

Lesb npakTHYeCKUX 3aHATHH - TOMOYb OOYUYAIOIIMMCS B YCBOEHUH BOIIPOCOB TEOPHH, B
MpPUOOPETEHNN UMH HEOOXOIMMBIX HaBBIKOB JUISl CAMOCTOSATEIBHOTO U3yUEHUS
NEPBOMCTOYHUKOB, HOPMATUBHBIX aKTOB, y4eOHON JIUTEPATyphl, B 03HAKOMJIICHUH C
MOHOTpadUsIMU U APYTUMHU HAYYHBIMU pabOTaMU IO TUCHUIUINHE.

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT Npu (OPMUPOBAHUU U PA3BUTHH OOIIMX KOMITETEHIUI:
OK 01. Beibupatb criocoOsblI pemieHus 3aaa4 npo(eccHoHaNbHON NesITeIbHOCTH TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA MOMCKA, aHAIM3a U HHTEPIIPETAIUHN UH(OpMAIUU
¥ MTHPOPMAIIMOHHbIE TEXHOJIOTHH JIJIsl BBIIOJIHEHUS 33a]1a4 TPO(ecCHOHAIbHOM 1€ TeTbHOCTH;
OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATH U PabOTaTh B KOJUIEKTHBE U KOMAaH/IE,

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH cpeibl, pecypcocOepeKeHU 0, TPUMEHSATh
3HaHUS 00 U3MEHEHHUH KIIMMaTa, IPUHIUIBI OepEeXIMBOIO MPOU3BOJACTBA, YIPPEKTUBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYalUsX.

OK 08. Ucnonp3oBath cpeacTBa GU3NUECKOI KYIbTYpHI /Ul COXPAHEHHS U YKPETUICHHS
3I0pOBbs B IIpoliecce NPo(ecCHOHANBHOM AeATEIbHOCTH U MOAAEPKaHUs HE0OXO0AUMOTO
yYpOBHS (pU3MYECKON TOATOTOBIEHHOCTH

B pamkax nporpammsl yueOHOM AUCHUIUIMHBI OCBaUBAIOTCS IMYHOCTHBIE, METAIIPEMETHBIE U



IpeIMETHBIEC Pe3yNbTaThl B COOTBETCTBHHM ¢ TpeboBanusMu @I'OC cpennero obero
oOpazoBaHwUs.

[Tnanupyemble pe3yabTaThl OCBOEHHS JUCUMILIMHBI JMuHOCTHBIE (JIP), Mmetanpenmernsie (MP),
npeaMeTHsie s 6azoBoro ypoBHs uzydenus (I1P), Bkimogaror:

JUYHOCTHBbIE:!

JIP 01 Poccuiickyro rpa)/1aHCKyIO UAEHTUYHOCTb, HAaTPUOTU3M, YBAKEHHE K CBOEMY

Hapoy, YyBCTBa OTBETCTBEHHOCTH nepea PoauHo, ropaocTu 3a cBoil Kpai, cBoro Poauny,
IIPOLIOE U HACTOSIEE MHOIOHALMOHAJILHOTO Hapoa Poccun, yBakeHue rocyjapCTBEHHbIX
CHUMBOJIOB (rep0, diar, rTMMH).

JIP 02 I'pask1aHCKYIO MO3UILIMIO KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO
o0111ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U 003aHHOCTH, YBa)KAIOLIETO 3aKOH U
MPaBOMOPSIIOK, 00J1a1aI0IIET0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOILET0 TPaJULIMOHHBIE HAIIMOHAJIBHBIE U O0IIeYeIOBEYECKUE I'YMAaHUCTUYECKHE U
JEMOKPAaTUYECKUE LIECHHOCTH.

JIP 03 I'oTOBHOCTS K cityskeHut0 OTedecTBy, €ro 3aluTe.

JIP 04 CpopMHpOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKK, OCHOBAHHOT'O Ha JIUAJIOre KYJbTYp, a TAKKE
pa3nuyHbIX (HOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTA B MOJIMKYIBTYPHOM
MUDE.

JIP 05 CchopMHpOBAaHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMTAHHS B COOTBETCTBUU C
00111€4eI0BEYECKUMH LIEHHOCTSIMU U MJ1eaJIaMH TPaX1aHCKOr0 001eCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM JESTEIbHOCTH.

JIP 06 TonepanTHOE CO3HAHME U NIOBEIECHUE B IIOJIUKYJIBTYPHOM MUPE, TOTOBHOCTD U
CIIOCOOHOCTB BECTH JIUAJIOT C APYTUMHU JIFOIbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUs, HAXOAUTh
oO01iue ey U COTPYAHUYATh JJIsl MX JOCTHXKEHUS, CTIOCOOHOCTh MMPOTHUBOCTOATh MI€OJIOTHH
HKCTpPEMH3MA, HAllMOHATIM3MA, KCEHOPOOUH, TUCKPUMHUHALIMY 110 COLUAIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM NIPU3HAKaM U JPYTUM HETaTUBHBIM COLMAJIBHBIM SIBJICHUSIM.

JIP 07 HaBbiku cOTpyIHHYECTBA CO CBEPCTHUKAMHU, JIETBMH MJIAJIIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIECTBEHHO MMOJIE3HOM, y4eOHO-NCCIIeA0BATENBCKOM, IPOSKTHOM U APYTHX
BUJAX J€SATEIbHOCTH.

JIP 08 HpaBcTBEeHHOE CO3HAHME U TIOBEJCHNUE HA OCHOBE YCBOEHUS O0IEUET0BEYECKUX
LIEHHOCTEMN.

JIP 09 I'oTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMO00Opa30BaHUIO, HA
HPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOLIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCTICUTHOM MpodeccnoHaNbHOM 1 001IECTBEHHON e TeNbHOCTH.

JIP 10 OcTteTrueckoe OTHOLLIEHUE K MUPY, BKJIFOUAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHH.

JIP 11 [Ipunsatue u peanu3anyio MeHHOCTEH 3JJ0pPOBOTO B 0€30MMacHOT0 00pa3a KU3HH,
noTpeOHOCTH B (PU3MYECKOM CAMOCOBEPILICHCTBOBAHHUHM, 3aHATHUSX CIIOPTUBHO-03/10POBUTEIHHOMN
NeSITeIbHOCTHIO, HETIPUSATUE BPEIHBIX MPUBBIUEK: KypEeHUSs, YIOTPEOIEHUS aJIKOroJIs,
HapKOTHKOB.

JIP 12 bepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3HUECKOMY U
MICUXOJIOTHYECKOMY 3/10pPOBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIO/IeH, yMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb.

JIP 13 Oco3HanHbIi BBIOOp Oyaymiei npodeccun 1 BO3MOXKHOCTEH pean3aiiui cOOCTBEHHbBIX
’KU3HEHHBIX MJIAHOB; OTHOIIEHUE K TPO(ECCUOHATBHON AESITENFHOCTH KaK BO3MOXHOCTHU
y4acTHs B PEUICHUH JIMYHBIX, OOIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooJieM.

JIP 14 CpopMUpOBaHHOCTH IKOJIOTUYECKOTO MBIIIJICHUS, TOHUMAHUS BIUSHUS COLIMATIBHO-
SKOHOMHYECKUX MPOLIECCOB HAa COCTOSHUE NPUPOJHON U COLMATIBHOM CpeJibl; IPHoOpeTeHne
OIIBITA 3KOJIOTO-HAIIPABJIEHHOM 1€ATEIbHOCTH.



JIP 15 OTBeTCTBEHHOE OTHOIIEHUE K CO3/JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
I[IEHHOCTEH CEMENHOM KU3HU.

MeTalpeIMETHbIE:

MP 01 CamocTosiTensHO (hOpMYIIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMyY, pacCMaTPUBATh €€
BCECTOPOHHE.

MP 02 VcranaBiuBarh CylIIECTBEHHBIN IPU3HAK WX OCHOBAHUS 1JI CPABHEHMUSI,
Kiaccuukanuu u 0600IICHUSI.

MP 03 OnpenensTh LI AeATENbHOCTH, 3a7aBaTh 1apaMeTPbl U KPUTEPUU UX JOCTUKEHUS.
MP 04 BbIsiBIsATh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYMS B pACCMaTPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTBH KOPPEKTHUBBI B JESTENBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OLIEHUBATh PUCKH ITOCIIEICTBUIN 1€ TEIBHOCTH.

MP 06 Brnasets HaBbIKaMH y4€OHO-HCCIIEI0BATEIBCKON M MPOSKTHOMN EATEIbHOCTH, HAaBBIKAMU
paspernieHus npooeM.

MP 07 CriocoOHOCTb U TOTOBHOCTB K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHUS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

MP 08 OBnaznenue BuaMu J€ATENbHOCTH 110 OJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETALIUHY,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3INYHbIX YUEOHBIX CUTYyalUsAX, B TOM YHUCIIE IPU
CO3aHUU YYEOHBIX U COLIMAIbHBIX IIPOEKTOB.

MP 09 ®opmupoBaHue HayYHOIO THIIa MBILIICHUS, BJa/IeHHE HAayYHOH TepMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATHSIMH U METOJIaMHU.

MP 10 CraButh 1 (hopMyarpoBaTh COOCTBEHHBIE 3314l B 00pa30BaTEIIbHON NEeSTEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX.

MP 11 BbIsBIATS NPUYMHHO-CIIEICTBEHHBIE CBSA3U U aKTYaJIM3UPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHHUs, HaXOAUTh apryMEHTHI JJIs 10Ka3aTeJIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS.

MP 12 AnanusupoBaTh NOJIYyUEHHBIE B XOJ€ PEIICHUS 3a/1a4K Pe3yJIbTaThl, KpUTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBHUSIX.

MP 13 JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh PUOOPETEHHBIH OIBIT.

MP 14 Bnaners HaBbIKaMH MOJTy4YeHHUs HH(GOPMALIUY U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIIATH MOUCK, aHAJIN3, CUCTEMATHU3ALNI0 U HHTEPIPETAIIIO
UHGOPMALIUU Pa3IMYHBIX BUJIOB U (POPM IMPEJICTABICHHUS.

MP 15 CoznaBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ yueTOM Ha3HaYeHUs] HHPOpMAIUH U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YaJIN3aLUH.

MP 16 OuenuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh HHPOPMAIUH, €€ COOTBETCTBUE MPABOBBIM U
MOpaJIbHO-3THUECKUM HOpMaM.

MP 17 Ucnonp30Bath cpeacTBAa MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peLIeHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3aIMOHHBIX 3a]1a4 C COOJI0ACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30M1aCHOCTH, TUTUEHBI, pecypcocOepekeHus, TPABOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH.

MP 18 Bnanets HaBbIKaMU pacrlio3HABAHUS U 3aIIUTHI HHMDOpMaIuu, HHGHOPMAITHOHHON
0€3011aCHOCTH JTMYHOCTH.

Ipe/METHBIE:

ITP 01 ChopmMupoBaHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUU B CUCTEME
HAy4YHOT'O 3HAaHHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MHpPa U HAYYHOI'O MUPOBO33pPEHHUSI; O BKJIaJe
POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH;
(pyHKIIMOHAJILHOW IPaMOTHOCTH Ye€JIOBEKa JJIsl pelIeHUs >KU3HEHHBIX 3ajiad;

[TP 02 YMeHue packpbIBaTh CoOJiepKaHUE OMOJIOTHYECKHUX TEPMHUHOBU MOHSTHIM:
BUJ, NOMYJISIIUS, TeHO(MOH, YBOIIONHUS, ABHKYIINE CHIIBI ((haKTOPHI)

SBOJIIOLINH, TTIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE,

AKOJIOTHYECKHUE (PaKTOPHI, IKOCUCTEMA, ITPOTYLIEHThI, KOHCYMEHTBI, PEeIyLEHTHI,




LeNyu MUTAaHUsS, SKOJOrudeckasi mupamuja, ouoreoreHos, ouocdepa;

[P 03 YMenue uznararb OMOJIOTMYECKHE TEOPUHU (PBOJIOIIMOHHAsI Teopust Y.
JlapBuHa, cCUHTETUYECKAasl TEOPUsl APBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoxsieBoro cxoxctBa K. M. bapa, uepenoBanus TIJIaBHBIX
HarnpaBjeHu w 1nyted sBoaronuu A. H. CeBeprioBa, yueHust o bunochepe
B. U. BepHaackoro),onpenensTe rpaHullbl UX OPUMEHUMOCTH K KHUBBIM
crucTeMam;

[1P 04 YMmenue BnageTb METOJIaMU HAYYHOTO MO3HAHUSI B OMOJIOTHH:
HaOJII0JICHHE U ONTUCAaHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM; OpraHu3aIius
U IIPOBEAECHUE OUOJIOTUYECKOI O SKCIIEPUMEHTA, BbI-JIBHUKEHHUE I'MITIOTE3bI;
BBISIBJICHUE 3aBUCUMOCTH MEXIY UCCJIElyEeMbIMHU BEJIMUMHAMHU, OOBsICHEHHE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAaHHBIX HAYYHBIX IIOHATUNU, TEOPUUN U
3aKOHOB; YMEHME JIeJIaTh BBIBOAbI HA OCHOBAaHMUM IOJIyYEHHBIX PE3yJIbTaTOB;
[1P 05 YMeHue BhIACIISITh CYyIIECTBEHHBIC TIPU3HAKN CTPOCHHUS OMOJIOTUYECKUX
00BEKTOB: BUAOB, NONYJISLIUMI, IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLICHTOB,
OHMOTreOIeHO30B U 9KOCHUCTEM; OCOOCHHOCTH IPOIIECCOB: HACIECACTBECHHOMN
U3MEHYHUBOCTH, ECTECTBEHHOI'0 0TOOpa, BUJ1000pa30BaHusl, IIPUCIIOCOOJIEHHOCTH
OpPraHU3MOB, J€HUCTBUSI SKOJIOTHUECKHUX (PaKTOPOB HA OPraHU3MBbI, IEpeHoca
BEILIECTB U IIOTOKA DHEPIUU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUN B
PKOCHUCTEMAaX CBOEH MECTHOCTHU, KPYTOBOPOTA BEIIIECTB U OMOT€OXUMHUYECKUX
LIUKJIOB B Omocdepe;

I1P 06 YMeHue nmpuMeHsITh MOJTYYSHHBIC 3HAHUS 151 OOBSICHEHUSI OMOJIOTHUECKUX
MPOLIECCOB U SIBJICHUH, IS IIPUHATHSA NPAKTUYECKUX PELICHUI B IOBCEIHEBHOU
JKA3HU C 11eJIbI0 00ecnedeHnsl 0€30I1aCHOCTH CBOETrO 3J0POBbsl U 3/I0POBbBS
OKpYKaIOIIUX JIF0AeH, COOJIIOAEHUS HOPM I'PAaMOTHOI'O TIOBEJICHUS B OKPY KaloIIeH
MPUPOJIHON cpejie; TOHUMaHUEe HEOOXOAMMOCTH UCIIOJIb30BaHUS JOCTUXKEHUH
COBPEMEHHOM OMOJIOTHM JJIs1 palluOHAJILHOTO NPUPOI0NOJIb30BAHMS;

ITP 07 YMmeHue pemartsb dJeMeHTapHbIe OMOJIOTUYECKHUE 3aJa4H, COCTABIISATh CXEMBbI
epeHoca BEIIECTB U PHEPTHUU B dKOocHUcTeMax (L€ MUTaHUsA);

ITP 08 YMeHue BhINOJIHATE JJa0OpaTOpHbIC U IIpaKTUUYECKHe paboThl, COOI0IaTh
MpaBujia IpHU padoTe ¢ y4eOHBIM M J1a0OpPaTOPHBIM OOOpPY/IOBAHUEM;

ITP 09 YMeHue KpUTHUEeCKH OLIEHUBATh U UHTEPIIPETUPOBATH UH- (hOpMaIUIO
OUMOJIOTUYECKOTr 0 COAEpIKaHUsI, BKIIOYAIOINLYIO IICEBJ0- HAYyUYHbIC 3HAHUS U3
pa3nnuHbIX UCTOYHUKOB (CMMU, HaydyHO-nOMyAsIpHBIE MaTepUalbl);
paccMaTpuBaTh ri100aabHbIE YKOJIOTHYECKHUE ITPOOIeMbl COBPEMEHHOCTH,
(popMupoOBaTH 110 OTHOIIEHNIO K HUM COOCTBEHHYIO ITO3HIIHIO;

I1P 10 YMeHue co3naBath COOCTBEHHbBIE MMCHbMEHHBIE U YCTHBIE COOOIIIEHMUS,
00006111251 OMOJIOTMYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHUX HWCTOYHUKOB, I'PAMOTHO
HWCHOJIb30BaTh NOHATUWHBINA anmapaT OWOJIOTHH.



IIpakTnyeckoe 3ansiTue Nel (2uaca, 1 cemectp)
Pa3pen 2. YueHue o KieTKe.

Tema 2.1. XuMuueckas opraHu3zanus KJICTKH.
Iesb: MOBTOPUTH CBEACHHUS O CTPYKTYPHO-()YHKIIMOHAILHON OpraHu3aluy KIETOK.
3amanmue:

1.Kpatkas ncropust u3yueHus KJIETKU.

2.Xumudeckas OpraHu3anus KJICTKH.

3.IlpencraBieHne yCTHBIX COOOLIEHHI ¢ Mpe3eHTaluel, MOArOTOBICHHBIX 110 IEPEUHIO
MCTOYHUKOB, PEKOMEHI0BaHHBIX IIPENOAABATEIIEM.

OcHOBHBIE CBEICHUS:

XuMuuecKasi opraHu3alus KJIeTKH — COBOKYITHOCTb BCEX BEIIECTB, BXOISALIMX B COCTAB KIETKHU.
B cocTaB kieTkn BXOAUT O0JIBLIOE KOJMYECTBO XUMUYECKUX 31eMeHTOB Ilepuonuueckoit
CUCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPUCYTCTBYIOT, 25 HEOOXOAUMBI /111 HOPMaJIbHOMN
KU3ZHEJEATEIIbHOCTH Opraiu3ma, a 16—18 u3 Hux abconoTHO HEOOXOJUMBI.

KonTposabHbIe BONPOCHI:

1.IIpuBeauTe mpuMepbl OMOIOTUISCKON POITU XUMUIECKUX JIICMECHTOB.
2.Kakue opranndeckue BEIecTBa BXOAT B COCTaB KJICTKHU?

3. Kakue suasl PHK nmerorcsa B kiaetke?

4.Kakue kieTku Hanbosee 6oraTel yrieBogamMu?

5.Kakue QyHKITUU BBITOTHSIOT KUPHI?

IIpakTuyeckoe 3ansiTue Ne2 (2uaca, 1 cemectp)

Pa3nea 1. Yuenue o kieTke.

Tema 2.2. CtpoeHue U QyHKIIUH KICTKH.

Ilesab: MOBTOPUTH CBEACHUS O CTPOCHHUE U (PYHKIIUU KIETKH.

3aganue:

1.IHK — HOCuTENns HacaeICTBEHHOM UH(OpMAIHH.

2.IlpencraBieHne yCTHBIX COOOIIEHUH ¢ Tpe3eHTallel, TOATOTOBICHHBIX M0 IEPEUHI0
HCTOYHUKOB, PEKOMEHI0BaHHBIX MPEIOIaBaTEIEM.

OcHOBHBIE CBe/ICHHS:

N3 yero cocTout kieTka?

Kierka umeeT 0005109Ky, UTOIIA3MY, B KOTOPOH PACTIONOKEHBI OpTraHOUABI (AP0 C

STIPBIIIIKOM) U BAKYOJIU C KJIETOYHBIM cokoM. Oboouka mpuaaet Gopmy KIETKE U 3aIIUIIAET OT
BHEIIIHUX BO3JIEHCTBUN.

HI/ITOHJIa3Ma — 9TO XHBOC 6GCHBGTHOG Bs3KOC BCIICCTBO, B KOTOPOM PACIIOJIOKEHBI BCC
OpTraHOUAbI KJIICTKH, BaKHEHIITUM U3 KOTOPLIX ABJIACTCA SAAPO.



Snpo umeer cnoKHBIN cOCTaB U cTpoeHue. bes sapa kieTka He MOXKET pacTH, AEIUTHCS U Yepe3
HEKOTOpoe Bpems norudaet. [{urormnasma u a1po — BaXHEHUIIINE YaCcTH KICTKU. B murormiazme
PACTIONIOKEHBI IJIACTU/IBI — 3EPHUCTBIC 00pa30BaHUS Pa3TUIHON (HOPMBI.

VY IBETKOBBIX PACTEHUH IIACTUIBI MOTYT OBITh 3€JIEHOM OKPACKHU (XJIOPOIIACTHI), )KENTOH,
OpaHXeBOM, KpaCHOU (XpOMOILIACTHI) U OecliBeTHBIC (JIeWKoIIacTel). OT TUIACTU 3aBUCUT
OKpacKa OpraHoB pacTEHHUSI.

B kiieTkax, 0COOEHHO B CTaphIX, PACIOI0KEHBI ITOJOCTH C KICTOYHBIM COKOM, KOTOPBIC
Ha3bIBAIOTCS BAKYOJSIMU. B KIIETOUHOM COKe BakyoJel coiepKarcsi caxap, COJU, Kpacsiiue
BEILIECTBA, PACTBOPCHHBIC B BOJIE.

Mexay 000709KaMH KJIETOK HaXOAUTCS MEXKKJIETOUHOE BEIIECTBO, COeANHsoNIee KIeTku. Ecmu
MEKKIJIETOYHOE BEUIECTBO pa3pyIIaeTcs, TO KIETKH pazbenuustorcs. [To popme pacturensHbie
KJIETKH OBIBAaIOT CAMBIMH Pa3HOOOPa3HBIMH. HO UMEIOT 001IIee CTPOCHHE.

Crpoenue knertok. @ynkiuu. CBoiicTBa

CTeHKa

KETKM ANOpPoNNacTbl

LleHTpankHas . [Mazmaruyeckan

M MTOXOHANKK _ '

Annapat I s 9 a - Mnasmogecma

FonkIHA el oo = 2 ¢

o ¢ B °oF o NUaocoMbl

HMA0COMbI : =

000 i 0 Bonouka
1 Aapa

AnpeIW Ko :

S &, ManynapHan

. JHAOMNa3MaTMdRCKaA

JHAONNasMaTeCKaA +—+ ceTh

CeTk

LiMronnaszma

KNeTkun Bcex opraHM3MoOB MMEIT e4UHYI0 CXEMY CTPOEHWUSA, B KOTOPOM ACHO NPOSABAAETCA
06LLHOCTb BCEX NPOLLECCOB KU3HEeAeATeNbHOCTU. Kaxkaan KNeTKa BK/IOYaEeT B CBOM COCTaB ABe
Hepas3pbIBHO CBA3aHHbIE YaCTU: LUTOMNAA3MY M A4pP0.

KOHTpOJIbHLIe BOITPOCKI:

1.3 gyero coctout KJjaerka?



2.13 KaKoro BeIleCTBa COCTOUT 000JI0YKA KJIETKH?

3.Kak nassiBaeTcs O€CLIBETHOE BEIIIECTBO, 3aIOJIHSIONIEE TEJIO KIAETKH?

4 Kakol miacTui UMeeT 3¢IEHBIN IIBET?

5.B kaxoii yacTl KJIeTKHU COJEPKUTCS SAPBIILIKO?

6.Kak Ha3zpIiBaeTcs nporecc, KOTOPbIH MPOUCXOAUT TOJIHKO B PACTUTENIbHBIX KJIETKaX?

IIpakTnyeckoe 3ansaTue Ne3 (2uaca, 1 cemectp)

Pa3nes 2. Yuenue o kieTke

Tema 2.3. )Ku3HEeHHBIN UK KIETKH.

LleJsib: TOBTOPUTH CBEJICHUS O KU3HECHHOM LIUKJIE KIICTKH.

3aganue:

1.BupycHbie u 6akTepuaabHble 3a00IeBaHMS.

2. O0uye NpUHIUIBI UCIIO0JIB30BaHUS JIEKAPCTBEHHBIX BEILIECTB.

3.0co6eHHOCTH IPUMEHEHUSI aHTUOMOTHKOB.

4 IlpencraBieHre YCTHBIX COOOIICHUH ¢ IPe3eHTAMEH, IIOATOTOBIEHHBIX 0 MEPEYHIO
HCTOYHHKOB, PEKOMEHIOBAaHHBIX MTPETIO/IaBaTEIIEM.

OcCHOBHbBIE CBeJIeHHA:

Knerounslii (ku3HEHHBIN ) UK — 3TO MEPHOJ CYLIECTBOBAHUS KIIETKH C

MOMeHTa 00pa3oBaHus /10 e€ rudenu win aeneHus. [[poaomkuTenbHOCTh KIETOYHOTO UKIIA Y
Pa3HbIX OPraHU3MOB 3HAUUTEIBHO pa3ianyaeTcs: y npokapuot o jiuurcs \(20\) — \(30\) MuHyT,
a B KJIeTKaxX 9yKapuoT MOxkeT rpoaokaTtses oT \(10\) mo \(20\) yacos.

KoHnTpoJibHbBIE BONIPOCHI:

1. KieTo4yHbIM IIUKIIOM Ha3bIBaeTCS MEPHOJ] OT

1) cunresa JJHK no cunreza PHK

2) MPEeCUHTETUYECKON CTaJUU IO MOCTCUHTETUYECKOU

3) BOBHHUKHOBEHUSI KJIETKU B PE3YJIbTATE JICTICHUS J0 €€ JACICHUs
4) CHHTETHYECKOH CTaluu J0 IPECUHTETHUECKON CTauu

2. PocT 1 pa3BuTHE KJIETKH, BHIIOJHEHUE KIETKON CBOMX (YHKIMI B OpraHu3Me, yJBOCHHE
XPOMOCOM IPOUCXOJUT B IIEPUOJI, HA3bIBAEMBIN

1) uarepdazoit
2) meitio3oM
3) MUTO30M
4) OBOT€HE30M

3. ITepuoa unTepdaspl, BO Bpems KoToporo mpoucxoaut yasoenue JJTHK knetku
1) npecunternueckuii (Gi)

2) cuaTeTHYeCKuii (S)

3) nocrcunTeTnueckuii (Gz)

4) metadaza



4. B nportecce MUTO3a U3 OJTHON MAaTEPUHCKOM KJIETKH 00pa3yeTcs
1) 8 noyepHUX KIIETOK
2) 4 noyepHHE KICTKU
3) 1 nouepHsis KieTka
4) 2 nouepHUE KIETKH

5. OdepeIHOCTh CTaANN B MUTO3€

1) renodasza, nmpodasa, anadasa, meraaza
2) npodasa, anadasa, metadasa, renodasa
3) mpodasza, meracaza, anadasa, Tenodasa
4) metadasa, Tenodasa, mpodasa, anadasa

6. B anadaze MuTo3a mporCXOaAUT

1) pacxoxaeHre XpoMOCOM K MOJIF0OCaM KIIETKU
2) cnupanu3anus XpoMoCcoM

3) pacxoxaeHue XpoMaTH/l K [OJIF0CaM KIIETKU
4) necnupanu3anus XpoOMOCOM

IpakTnyeckoe 3ansitue Ne4 (2uaca, 1 cemectp)
Pa3nen 3. Opranusm. PasmMHOXeHuEe U MHIUBUYaIbHOE PA3BUTHE OPTaHU3MOB.

Tema 3.1. Pa3MHOXKEHHUE OPraHU3MOB.
Hennb: BEIACTUTH CYIIECTBEHHBIE TPU3HAKN Pa3MHOKEHHS OPTaHU3MOB.
3aganue:

1 .BoisiBIIeHME U OomMcaHKMe MPU3HAKOB CXOJCTBA 3apOJBIIICH YelOBeKa W JPYTUX MO3BOHOYHBIX
KaK JI0Ka3aTelbCTBO UX BOJIIOLIMOHHOTO POJICTBA.

2. CpaBHUTE XapaKTEPUCTUKU OECIIOJIOTO U TTOJIOBOTO THUIIOB PA3MHOKEHHUSI.
3anonHuTe TabaMIy «XapakTepuCTHUKA TUIIA PA3MHOKEHUS.

1) KonnuecTtBo ocobeil [1sl pa3MHOKEHHUSL.

2) Kakoii Tun KJIETOK MPUHUMAET y4yacTHEe B Pa3MHOKEHHH.

3) U3 kakux KJIETOK MOSBISETCS HOBBIM OpraHU3M.

4) buonoruyeckasi OCHOBa Pa3MHOXKEHUS (32 MCKIIIOUYEHHEM BBICHIMX PaCTEHU).
5) CxopoCTh yBEIMYECHHSI YHUCIEHHOCTH 0COOEH.

6) 'eHeTHYEeCKHE OCOOCHHOCTH IMTOTOMCTBA.

7) IlpyunHa MOSIBIIEHUST HOBBIX NMMPU3HAKOB Y TIOTOMCTBA.

8) IIpucrnocobuTenbHbIE BO3MOXHOCTH HOBBIX OPTaHU3MOB.

9) 3HaueHne pa3MHOKEHUS.

10) CriocoObl pa3MHOXKEHHS.

3. BemonHuTe TecToBoe 3aganue. BeidepuTe Tpy MpaBUIIBHBIX OTBETA U3 HIECTH.

1. ITpu moJI0BOM pa3MHOXKEHHUH XOPIOBBIX:

1) mpouCXOaUT OIJIOIOTBOPEHHUE;

2) TOTOMKH SIBIITFOTCS TCHETHYECKUMU KOTTHSIMH POJIUTEIICH;

3) raMeThl UMEIOT JUIUIOUAHBINA HAaOOp XpOMOCOM;

4) MONOBBIE KJIETKH 00pa3yroTCs MyTeM Meio3a;

5) moNOBBIE KIETKU 00Pa3yrTCs MyTeM MHUTO3a;

6)reHOTHI TOTOMKOB OOBEMHIET TEHETUUECKYI0 HHPOPMAITHIO 000UX POAUTEIICH;
2. UcTtounukoM pa3HooOpa3us MOTOMCTBA IIPU MTOJIOBOM Pa3MHOKEHUU SIBIISETCS:



1) ynBoenue xpomMocoM B uHTEpdase;
2) oOMeH yyacTKaMHi TOMOJIOTHYHBIX XpOMOCOM B mpodase | metiosa;
3) MUTOTHYECKOE JIeJICHUE KIETOKIPEIIICCTBEHHUI] TAMET;
4) cinyvaifHOe CIIMSHUE TaMEeT MPH OIUIOAOTBOPEHUU;
5) nanuuue nmpodasbl, MeTadasbl, anadassl U TeI0(a3bl B KICTOUHOM IIHKIIC;
6)ciydaiiHOE PacXOXIACHHUE IBOMHBIX XPOMOCOM TP TIEPBOM JICTICHUH MEH03a.
3.YUt0 xapakTepHO JiIsi O€CII0I0r0 pa3sMHOKCHHS?
1) TOTOMCTBO UMEET T€HbI TOJIBKO OJHOI0 MATEPUHCKOIO OpraH1u3Ma
2)IOTOMCTBO TEHETUYECKH OTIIMYAETCS OT POAUTEIBCKUX OPTaHU3MOB
3)B 00pa3oBaHUU IMOTOMCTBA OOBIYHO YYaCTBYIOT JBE OCOOH
4)B 00pa3oBaHWU TOTOMCTBA Y4acTBYET OJIHA 0COOb
5)pa3MHOKEHUE YaCTSIMU BEreTaTUBHBIX OPraHOB
6)B pa3MHOKEHUH YYaCTBYIOT I'aMETHI.
5. UTto xapaKTepHO ISl TOJIOBOTO Pa3MHOXKEHUS?
1) MOTOMCTBO MMEET I'eHbI TOJIBLKO OHOTO MAaTEPHUHCKOTO OpraHu3Ma
2) IOTOMCTBO F€HETHUYECKU OTINYAETCS OT POJAUTENBCKUX OPraHU3MOB
3) B 00pa3oBaHUU TOTOMCTBA OOBIYHO YYACTBYIOT JIBE 0COOU
4) B 00Opa30BaHUM ITOTOMCTBA Y4acTBYET OJHA 0COOb
5) cyiecTBOBaHME 00OCIIOJIBIX JKUBOTHBIX
6) pa3MHOXEHHE YaCTsIMU BEr€TaTUBHBIX OPraHOB

OcHOBHBIE CBeIeHHS:

Pa3sMHOXKEHHE — CIIOCOOHOCTh KHMBBIX OPTaHU3MOB BOCIPOU3BOAMTH ce0e MOJOOHBIX.
Paznnuator 1Be OCHOBHBIE (QOpPMBI pa3MHOXKEHUS — Oecrnosnoe M 1oJjoBoe. becrnoiabim
HA3bIBACTCSI Pa3MHOXKEHUE, KOTOPOe MPOUCXOIUT 0e3 oOpazoBaHus ramer. B HéM ydacTByer
0JiIHa 0c00b, a TEHOTHI MMOTOMCTBA TaKOil ke, KaK y POJUTEIHCKON 0COOH.

Pa3mHoKkeHNe OpraHn3MoB - BOCIIPOU3BECHHE ce0e MOA00HBIX.

BecnoJioe pasMHOKeHHe - pa3MHOKEHHE, OCYILIECTBISIONIEECS C yYaCTUEM JIMIIb OJJHOU

ocoOu. BereraTuBHOe pa3MHOKeHHe- PA3MHOKEHUE YaCTSIMU TeJla WK TPYNIaMU KJIETOK; Ipu
HTOM y4acTBYET TOJIBKO OJIHA POAUTENHCKAs 0COO0b.

ITo10BOE pa3zMHOKeHMe - BOCIIPOU3BEeHNE ce0e MOA00HBIX, MPOUCXOAIIee, KaK IPaBUIIo, C
y4acTUeM JIBYX 0coOell B pe3ysbTaTe CIAUSHUS TaMeT, T. €. KOMYJIALNN SHLIEKIEeTKU U

CriepMaTo30ua.

ITapTeHorene3 - cnocod MOJIOBOTO Pa3MHOKEHHUS, TPH KOTOPOM 3apOBIII PA3BUBACTCS U3
HEOIJIOAOTBOPEHHOM SULIEKIETKH

Omoa0oTBOpEHHE - IPOLIECC CIHUSHUS STUIEKIETKH CO CIIEPMAaTO30UI0M.
I'amera - nosioBas KiieTka
SliiuekierKka - )KeHckas IoJjioBas KJIeTKa

Yepenopanue MOKOJIEHUI - CMEHA IOJIOBOIO U OECIOJIOr0 MOKOJIEHUH B LIUKJIE Pa3BUTHS
HEKOTOPBIX JKUBOTHBIX M PACTEHHH, PA3ITUYAIOLINXCS CIIOCOOOM Pa3MHOKEHHS.

Konbroranus - ¢popma nonosoro mporecca 6e3 ydacTust ramer.



KoHTposbHbIEe BOPOCHI:
1.ITpenmymiecTBa U HEAOCTATKH OECIIONIOr0 Pa3MHOKCHHS.
2.Ilouemy TOJOBOE pa3MHOKEHHE MOJIYYHJIO Hamboyee IHMPOKOEe PacIpOCTpPaHEHHE Cpeau

BBICOKOOPIraHN30BaHHbIX paCTeHI/Iﬁ H )XUBOTHBIX I10 CPAaBHCHHUIO C OecnoJIbIM pa3MHO)KeHI/ICM?

I[IpakTuyeckoe 3ansaTue Ne5 (2uaca, 1 cemectp)
Pa3nen 3. Opranusm. PazMHOXkeHUE U MHANBUYATbHOE PA3BUTHE OPTaHU3MOB.

Tema 3.2. InnuBuyanpHOE pa3BUTHE YEIOBEKA.
He.m;: IMOBTOPHUTH CBCACHUSA MHANBUAYAJIbHOTO PAa3BUTHUS YCIIOBCKA.

3apanue:

1. MapuBuayanbHOE pa3BUTHE YEIOBEKA: KPATKO 00 OCHOBHBIX dTarax.
2.BHyTpuyTpOOHBIN IEPUOJ PA3BUTHUS.
3.ITocTAMOpHOHATILHBIN OHTOTCHES.

4.IlocnencTBus BIUSIHUS AIKOTOJIs, HIKOTHHA, HAPKOTUYECKHUX BEIIECTB, 3arpsi3HEHUS CPEIbl Ha
pa3BUTHE YEIIOBEKA.

5 IlpencraBieHne yCTHBIX COOOIICHHM ¢ Tpe3eHTalUel, TOATOTOBIEHHBIX 10 MEPEUHIO
HMCTOYHHMKOB, PEKOMEHOBAHHBIX MPETOJaBATEIIEM.

OcHoBHbIE CBEIeHUS:

OHTOreHe3 (BUBOT€HE3) — 9TO MHAMBUIYATbHOE Pa3BUTHE OPTaHU3Ma )KUBOTHBIX U YEJIOBEKa,
COBOKYITHOCTb I1OCJIEJOBATEIbHBIX MOP(HOIOTUYECKUX, (PU3UOTOTHUECKUX U OMOXUMUYECKUX
npeoOpa3oBaHuid, MPETEPIIeBAEMbIX OPTaHIU3MOM OT MOMEHTA 3aPOXKACHUS J0
dusnonorunueckoit cmepti. UnauBuayaabHoe pa3BUTHE YeJI0BEKa — HTO Pa3HOOOpa3HbIe
W3MEHEHUS, TPOUCXOISIINE C OPTaHU3MOM OT MOMEHTA 3a4aTHsl 10 CMEPTH, TIEPEXO/1 U3 OJTHOTO
COCTOSIHMS B Apyroe. EnuHurieit pocta u pa3BuTHs oprann3Mma siisiercs kierka. DopmupoBanue
YeJIOBeKa HAUMHAETCSI C MPOLECCa CIMUSHUS TalVIONIHBIX MOJIOBBIX KJIETOK (SIMIEKIETKU U
CIepMaTo3011a, 00pa30BaHMsI OAHON AUILIIOUTHONW KIIETKA — 3UTOTHI).

NuauBuayanpHOE pa3BUTHE OPraHU3Ma YEIOBEKa HAUMHAETCS C TPOIeCcCa OTUIOOTBOPEHUS.
SNUEKIeTKN CO3PEBAIOT B OPraHU3ME KEHIMHBI KX bl Mecsll. B cepeanHe MEHCTpyalTbHOTO
LMKJIa TPOUCXOAUT OBYJISILIUS U AUIIEKIETKAa HAUMHAET CBOM HEMPSMOU MyTh B MaTKYy.
CnepMaTo30u/Ibl MOMAJAI0T B OPTaHU3M KEHIIMHBI BO BpeMsi MOJIOBOTO akTa. OmIog0TBOpEHNE
Yarie BCEro MPOUCXOAUT B MATOYHOM TpyOe. 3UroTa MPOXOAUT PsJT TOCIICIOBATETHHBIX
JelIeHUH, 1 00pa3yeTcsi SMOPHOH.

KoHTpoJibHbIE BONIPOCHI:


https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs0
https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs1
https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs2

1.IlepeuncnuTh NepUObI BHYTPHYTPOOHOTO PAa3BUTHSA (3aUaThe - POXKICHHE).
2. Ilepeuncnuthb nepuospl NOCTHATAIBHOIO Pa3BUTHUSA (OT poxkeHus a0 21-25).

3. IlepeuncnuTh meproOAbI 3penoro pa3sutus ( 0121-25 no ¢husznonorunveckoit cMepTy).

IMpakTnyeckoe 3ansitue Ne6 (2uaca, 1 cemectp)

Pa3nen 4. OCHOBBI TEHETUKU U CEIEKIIUU

Tema 4.1 OcHOBBI Y4EHUsI O HACIIEICTBEHHOCTH U U3BMEHUYUBOCTH

Leab: cocTaBneHue nmpocTeiiiiel cXxeMbl Ha CKpelIMBaHie U PellieHue 3aa4u Ha
MOHOTHOPHAHOE U TUTHOPHUIHOE CKPEIIUBAHUS, BHIABICHUE BIUSHUS MyTareéHOB Ha
OKPYKAaIOILYIO CpELy.

3aganue:

1.I'eneTnka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYHBOCTH OPraHu3MOB. I'.
Menenb — OCHOBOIIOJNIOKHHUK T€HETHKH.

2.CocTaBneHne IPOCTEHIINX CXeM MOHOTHOPHUIHOTO U AUTHOPUIHOTO CKPEUIHBAHMUS.

OcHOBHBIE CBeICHHUA:

Monozcubpuonoe ckpewusanue — 3mo ckpewusanue, 8 KOmMopom HabIOIEHUE BEIeTCS TOJIbKO
10 OZTHOMY IIPU3HAKY, T.€. OTCIEKUBAKOTCS AJUIEIA OJHOIO I'eHA.

Huzubpuonoe ckpewueanue — smo ckpewusanue, 8 KOmopom HabI0IeHIe BEAETCS 10 ABYM
IIPU3HAKAM, T.€. OTCJICKUBAIOTCS AJUIEIHU IBYX I€HOB.

['enernyeckue 0003HAUEHUS:

P — pogutenu; F — mOTOMCTBO, YHCIIO YKa3bIBAET HA MOPSAIKOBBII HOMED MoKosieHus, F1, F2.

X — 3HA4YOK CKpeLIMBaHUs, MY)KCKHE 0cOOH, )KEHCKUE ocodu; A, a, B, B, C, ¢ — OTAEIbHO B3ThIE
HacJIeICTBEHHbIE TpU3HaKu. A, B, C — ToMMHaHTHBIE iy reHa, a, B, € — PElleCCUBHbIE
aJyIeNIv reHa. Aa — TeHOTHIL, TETEPO3UT0Ta; aa — PELIECCUBHAsA TOMO3UT0Ta, AA — TOMUHAHTHAs
TOMO3HTIOTa.

Krnaccuueckum npumepomM MOHOTHOPUIHOTO CKPEUIMBAHUS SBJISIETCS CKpELIMBaHHE COPTOB
ropoxa C JKEITHIMH U 3€JIEHBIMH CEMEHAMU: BCE IIOTOMKHU UMEIIN XKENThle ceMeHa. MeHenb
MpUILEN K BBIBOAY, UTO Y THOpH/Ia IEPBOrO MOKOJEHUS U3 KaX /10 Maphl ajlbTepPHATUBHBIX
IPU3HAKOB MPOSIBIIIETCS TOIBKO OJAUH — OOMUHAHMHBII, @ BTOPOR — peyeccusnblil — He
pa3BUBaeTCs, Kak Obl HCUYE3aeT.

P AA * aa — pooumenu (yucmole 1unuu)

A, a— camemwl pooumenell

Aa — nepsoe noxonenue 2ubpudos

OTa 3aKOHOMEPHOCTH OblJIa Ha3BaHa 3aKOHOM €IMHO00pa3usi TMOPUIOB MEPBOTO MOKOJICHUS UIH
3aKOHOM JIOMUHUPOBAHUSI.



KoHTpoJibHbIE BONIPOCHI:
1. Uto Takoe MOHOTHOPHUIHOE U TUTHOPHIHOE CKpelIBaHME?

2. Kakue renerndeckrne 0003HAYCHUS HCIIONB3YIOT JIsI CXEMAaTHYHOTO H300pasKeHUs
CKpeIlMBaHUs?

3. Yrto takoe myranus?

4. Kakue Kaaccbl MyTareHOB CYILECTBYIOT?

IIpakTyeckoe 3ansaTue Ne7 (2uaca, 1 cemectp)

Pa3znen 4 OcHOBBI T€HETUKHU U CEIEKIIUH.

Tema 4.2 OCHOBBI CEJIEKIIUU PACTEHUI, ) KUBOTHBIX U MUKPOOPTraHU3MOB.

Lesb: MOBTOPUTH CBEACHUS O CENEKIIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
3aganue:

[IpoBeps cBoM 3HaHUS 110 TeMe «OCHOBBI CEIEKIIMH PACTEHU, )KUBOTHBIX U
MUKPOOPTaHU3MOBY.

3amanme Ne 1.

BceraBbTe nponyunieHHbIe C10BA.

B paitonax Cpenneit A3uu , Kak IpearonaraioT, BliepBble ObLUTH OJOMAITHEHBI , aB
Maitoit Asuu

[Ipenok KpymHOTO poraToro CKOTa BIIEpPBBIE OJIOMAIIIHEH B psijie obnacteit EBpormsbl, a
MPEIOK IOMAIIHEN B crensix [IpuuepHoMOpbs.

3amanue Ne 2.

3aKoHUYNTE NPeAJI0KEHHE.
2.1. BuorexHomorusa — 71o ...

2.2. HCJIL HCPOACTBCHHOI'O CKPCIIMBAHUA - ...

OcHOBHBIE CBe/ICHUS:

Cenektus (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AAHUS
HOBBIX U YJIYYILLIEHUS YXKE CYIIECTBYIOLIUX COPTOB KYJIBTYPHBIX PACTEHUH, IOPOJI JOMAIIHUX
JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB C IIEHHBIMU JIJISl IPAKTUKU MPU3HAKAMU U
CBOWCTBaMH.

3aauM ceIeKUUU BBITEKAIOT U3 €€ ONPEEICHNUS — JTO BHIBEJCHHE HOBBIX U
COBEPULICHCTBOBAHUE YK€ CYLIECTBYIOIIUX COPTOB PACTEHUH, IOPOJ )KUBOTHBIX M IITAMMOB
MHUKpPOOprann3mMoB. CopToM, NOPOAOH U IITAMMOM Ha3bIBAIOT YCTOWYNBYIO TPYIIITY
(MOMyYNALUIO) )KUBBIX OPTaHU3MOB, HICKYCCTBEHHO CO3/aHHYIO YEJIOBEKOM M UMEIOIIYIO
orpezieNieHHbIE HACJIEICTBEHHbIE OCOOCHHOCTH.

Bce ocoOu BHYTpH OpOIBI, COpTa U IITaMMa UMEIOT CXOJIHbIE, HACIIEICTBEHHO
3aKperyieHHbIe Mopdosioruyeckue, PU3noa0ro-OnoOXUMUYECKUE U X03HCTBEHHbIE TPU3HAKU U



CBOICTBa, a TAK)KE OAHOTUITHYIO PEaKIUI0 Ha (DaKTOPHI BHEIIHEW cpeibl. OCHOBHBIMU
HAIPaBJICHUSIMU CEJIEKIIMU SBIISIOTCSA:

1. BbICOKAs YPOKalHOCTh COPTOB PaCTeHUH, MIIOJOBUTOCTh U MPOAYKTUBHOCTD MIOPO/]T
JKUBOTHBIX;

2. Ka4eCTBO NMPOAYKIMU (Hanmpumep, BKyC, BHEIIHUN BUJI, JI€KKOCTh TIOJIOB M OBOLIEH,
XUMHUYECKHH COCTaB 3epHa — coJiep:kaHue OerKa, KJICHKOBUHBI, HE3aMEHUMbBIX AMUHOKUCIIOT U
T. 1.);

3. ¢u3HoNOrnUecKre CBOMCTBA (CKOPOCHENOCTh, 3aCyX0YCTOMYHBOCTb,
3UMOCTOMKOCTb, YCTOMYMUBOCTH K OOJIE3HSIM, BPEIUTEIISIM U HEOIAronpusTHBIM KIIMMAaTHIECKUM
YCIIOBHSIM);

4. UHTEHCUBHBIN NYyTh pa3BUTHS (Y paCTEHUN — OT3BIBYMBOCTH Ha yJI00pEHUSI, MOJIHB,
a 'y )KMBOTHBIX — «OIUIaTa» KopMa u T. I1.).

KonTposabHbIe BONPOCHI:

1. OT yero 3aBUCHUT yCIleX CENEKIUMOHHON pabOThI?
2. 1514 9ero NpuMEHSI0T THOPUAU3AIIHIO C MTOCIETYIOIUM 0TO0pOM?

3. Kakoii cioco0 cBsi3aH ¢ BHEJPEHUEM B OaKTEPHAIBLHYIO KJIETKY OIMPEICIICHHBIX TEHOB, B TOM
YHCJIE ¥ TEHOB 4YeJIoBeKa?

IIpakTuyeckoe 3anaTue Ne§ (2uaca, 1 cemectp)

Paznen S IlpoucxoxaeHnue U pa3BUTHE )KU3HU Ha 3emiie. DBOJIIOLIMOHHOE YUEHHE.

Tema 5.1 [IpoucxosxaeHne 1 HavyaabHbIE STAllbl pa3BUTHS KU3HU Ha 3eMIIe.

Heab: onpenenanTs 3aBUCKMOCTD IBOJIIOLIMOHHBIX U3MEHEHUH B OPraHU4eCKOM MUPE OT
M3MEHSIOIINXCS YCIOBUN Ha 3eMIle.

3aganue:

BBISIBUTB T1aBHBIE COOBITHS, TPOMCXOIAIINE B pa3HbIe bl U MEPHObI Pa3BUTHUS
OpraHMYECKOro MUpa, apoMop(03bl, BOZHUKIIIKE B PACTUTEIBHOM H JKUBOTHOM Mupe. Pa3BuBaTh
HaBBIKU pabOTHI CO 3BYYaIlUM TEKCTOM, aHAJIU3UPOBATh €T0, JeJIaTh BBIBOJbI, & TAKXKE
pa3BUBaTh BHUMaHHUE U KPUTUUECKOE MBIIUICHUE.

[IpoucxoxaeHne U HaYaIbHBIC ITAIbl PA3BUTHS KU3HHU Ha 3eMIIe.
1.)KuBoe oTnmuaeTcs oT HEKHUBOTO:

a — COCTaBOM HEOPraHUYECKUX COEIUHEHI

0 — HAIMYMEM KaTallu3aToOpoB

B — B3aMMO/JICVCTBUEM MOJIEKYII IPYT C IPYrOM

I — 0OMEHHBIMH ITpoLIecCaMH, 00€CTIEYMBAIOLIUMH MTOCTOSIHCTBO CTPYKTYPHO- (DYHKIIMOHAIbHOM
OpraHU3aluu CUCTEMBI

2. [TepBbIMH )KUBBIMH OpraHU3MaMy Ha HalIel IUIaHeTe ObUIH :
a — aHa’pOOHBIE TeTePOTPOPHI
0 — a’poOHBIE reTepOTPOdBI



B - aBTOTPOQHI
T — OpPraHU3MbI-CUMONOHTHI
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a — JIOTHYECKOEe 000011IeHrE OIbITa

0 — HAYYHO MOCTABJICHHBINA OIBIT

B — HAYYHOE MPETOI0KEHUE

I' — U3y4CHUE U3MEHEHUH, MPOUCXOIAIINX B IPUPOJIC

4. BrHonornyeckom CUCTEMON HA3bIBAIOT
a — OpraHbl )KMBOI'O OpraHu3Ma
0 — HECKOJILKO PSIJZIOM PACIOJIOKEHHBIX OPTaHOB
B — 00BEIMHEHNE OTHOPOJIHBIX KJIETOK
r—OMOJIOTUYECKUE OOBEKTHl Pa3HONW CTENEeHU CII0KHOCTH, HMMEIOIINE HECKOJIbKO YPOBHEU
OpraHu3alu

5. Xumudeckast HBOJIIOIUS Ha IpeBHEN 3emiie 3aBepIIniiach
a — aOMOTCHHBIM CHHTE30M OHMOJIOTUYECKUX MOHOMEPOB
0 — oOpa3oBaHUEM TOJUTICIITHIOB
B — CHHTE30M OHOIIOJIMMEPOB
T — CIIy4aifHO BO3HUKIINM OOBEIMHEHHEM OCIKOB U HYKJICMHOBBIX KHCIIOT
6.0OmnbITh JI. [TacTepa goka3anr BO3MOKHOCTh
a — CaMO3apOXKICHHS KU3HH
0 — MOSIBJICHUS )KUBOT'O U3 YKHUBOT'O
B — 3aHECEHUS «CEMSH JKU3HI
I — OMOXUMHYECKOU IBOJIOINH
7. 151 OMOIOTUYECKOM SBOJIIOLUH Ha 3eMJle PELIAOIIYI0 POJIb ChIrPaIl KOCMUUYECKHE,
TUTaHETApHBIE ¥ XUMUYECKHE YCIOBHUS, 00ECTICUNBIINE HATNIHE BOJIBI:
a — B ra3000pa3HOM COCTOSIHUU
0 — B TBEPJIOM COCTOSIHUU
B — B KUJKOM COCTOSIHUU
T — B BUJIE BOAHOH «pyOarikm, OKpYyXaromei OpraHnuecKue MOJICKYIIbI
8.I10710BBIM IIpOIIECCOM B UCTOPUM 3€MJIH MTEPBBIMH 00J1a1aJIu:
a — MPOTOOUOHTHI
0 — a’poOHbIe OaKTEpUH
B — DYKapHOTHI
T — IPOKAPHOTHI
9.IlepBbIe yKapHOTHI, AABIIHE HAYAIO )KUBOTHBIM, MTOTyJalld SHEPTUIO, HEOOXOIMMYFO TSI
KHU3HEIEATEIIbHOCTH
a — 00pazys nmupodocdar
0 — MOrJI0TUB a3pOOHbBIE OaKTEpUU
B — «3aKJIFOYUB COI03)» C MEPBHYHBIMU (POTOCHHTETUKAMHU
' — HCIIOJIB3Ysl YNIbTpadroieToBOE U3TydeHHE

[TpoucxoxaeHne u HauaabHbIE ATAIbI )KU3HU Ha 3emJie (2 BapHaHT)
1.CoryiacHO TEOpUH CaMOIPOU3BOJIBHOIO 3aPOXKICHHS AKHU3Hb:
a — BO3HUKAaJIa HEOJHOKPATHO U3 HEKMUBOT'O BEILIECTBA
0 — 3aHEcCeHa Ha Hallly IJIaHeTy U3 BHE
B — ObLIa CO3/1aHa CBEPXbECTECTBEHHBIM CYIIIECTBOM B ONPEACIEHHOE BpeMs
I' — BO3HUKJIA B pe3yJIbTaTe MPOLIECCOB, NOJUUHSIOMIMNXCS (PU3MUECKUM U XUMUYECKUM 3aKOHAM
2.0xoHuaTenbHO B 1861 1. moka3an OnbITHBIM ITyTEM HEBO3MOKHOCTD IOSIBJIEHUS )KMBOIO U3
HEXHUBOTO



(abuorenes) Ha 3emuie:

a—®. Pean B — A. JleBeHryk
6 — JI. Tlactep r — JI. Cnamnananu
3. Bnepseie B 1924 1. BbICKa3all IPEANOI0KEHHE 00 aOMOTeHHOM MPOUCXOXKIECHUN
OpraHUYECKUX
BelIecTB Ha 3emiie U cPOpMYTUpPOBaI KOALEPBATHYIO TUIIOTE3Y:
a — JIx. Xongeitn B — C. Muep
06 — A. Onapun r — JIx. bepnan

4. CornacHo COBpPEMEHHBIM IPEICTABICHUSIM, HEOOXOAUMBIMU JJIs1 BOSHUKHOBEHHS KHU3HH HA
3emiie SIBISUINCH:
a — onpeeNéHHbIE XUMHUECKUE COSTMHEHNS U OTCYTCTBHE T'a3000pa3HOro KMUCIOpo1a
0 — HaJIMYKe UCTOYHUKA SHEPTUH, ONPEIeIEHHbIE XUMUYECKIE COSTMHEHUS U Oe3rpaHNYHO
J0JIT0€ BpeMs
B - 0€3rpaHUyYHO JOJTOe BpeMs, ONpeeIEHHbIE XUMUYECKHE COeIMHEHUS U OTCYTCTBHE
ra3000pa3HoOro Kuciopoaa
T - onpeAenEéHHbIe XUMUUECKHUE COSTUHEHUS, HaJTNUie UCTOYHNKA YHEPTUH, OTCYTCTBHE
ra3000pa3HOro KUCIOpoaa, OE3rpaHUYHO JO0JTO€ BpeMs
5. Camonpou3BOIBHOE 3apOKIACHHE KU3HU Ha 3eMJIe B Hallle BpeMs MTPeICTaBISeTCs
MaJIOBEPOSITHBIM ITOTOMY, YTO:
a — Ha 3emJie CIMIIKOM MaJo eUCTBYIOUINX BYJIKAHOB
0 — He XBaTaeT yabTpaduoIECTOBOTO U3IyYeHHUS, YTOOBI 00ECTIEUUTH MPOIECC IHEPTUECH
B — 9JICKTPUUECKasi aKTUBHOCTh aTMOC(hEephl SBISETCS HEJOCTATOUHOM JIJIsl CHHTE3a
COCIMHEHU I
I' — XUMUYECKUE COSUHEHHMS, U3 KOTOPBIX MOTJIa Obl BOSHUKHYTH )KM3Hb, MTHOBEHHO ObLITH
OBl OKHCIJICHBI WM TIOTJIONMIEHBI CYIIECTBYIONMMH OpraHU3MaMHU
6. CormacHo KoalepBaTHOI rumnorese, KoarepBaThl 00J1aal CBOMCTBaMU )KUBOTO MOTOMY, UTO
OHHU:
a — COCTOSUIM U3 OETIKOBBIX MOJIEKYJ M N30MpPaTEeIbHO MOTJIOIIAIN BEIIeCTBa
0 — o6yagany crmocOOHOCTHIO K BOCITPOM3BOJICTBY U CAMOOOHOBJICHHIO XUMHUYECKOTO COCTaBa
B — N30MpaTENIbHO MOTJIOIAIN BEIIeCTBa, YBEIMUUBAIN CBOM 00BEM U pacnafaiuch npu
OTIpeIeNIEHHBIX YCIOBHAX Ha 0oJee MelKue
I' — pearupoBaJid Ha U3MEHEHHE XMMUYECKOI'0 COCTaBa OKPY’KaIOLIeH Cpe/ibl M caMU BBLACISIIN
COCJIMHCHMUSI, U3MEHSIOIINE €
7. IlepBble KMBbIE OpraHU3MBbI (IPOOMOHTHI), HOSBUBIIMECS Ha 3eMJie, M0 Coco0y MUTaHUs OBbUIN:
a — aHa’pOOHBIMU TeTepoTpodamu B — a3pOOHBIMH XeMOTpodamu
0 — aHa’poOHBIMU POTOTpODaMH I — a9pOOHBIMHU TeTepoTpodaMu
8.CornacHo Teopuu OMOXUMHUYECKON IBOJTOIIUHN KU3Hb!
a — CyIIeCTBOBaja Bcerna
0 - BO3HHKaJIa HEOTHOKPATHO M3 HEXKUBOTO BEIIECTBA
B - 3aHECEHA Ha HAIlly IJIAHETY U3 BHE
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIUHSIIONINXCS (PU3HIECKUM U XUMUIECKAM
3aKOHAM
9. CornacHo TeOpUM MNaHCIEPMHH KU3Hb
a - BO3HHMKAJIa HEOIHOKPATHO U3 HEKMBOT'O BEIIECTBA
0 - 3aHeceHa Ha Hally IUIAHETY U3 BHE
B - ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYILIECTBOM B ONpPEENEHHOE BpeMs
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIHHSIIONINXCS (PU3HUECKUM U XUMAYECKIM
3aKOHAM

OcHOBHBIE CBEICHHS:



Bech nmepuoj cymiecTBOBaHMs )KU3HU Ha 3eMJIe MOKHO pa3/IeIuTh Ha 2 Tepuoia; TOKeMOpui,
WM KPUIITO30M (IepBUYHBINA niepuo/, 3,6 10 0,6 mupx ner), u panepo3oii. Itu 2 nepuoaa
Pa3BUTHS KU3HU MIPUHSATO JIETUTH HA OoJiee Meskue — 3pbl. KpunTo3oii BKItoyaeT B cedst
apXenCKyIo (JIpeBHSS )KU3HB) U MTPOTEPO30MCKYIO (MIepBUYHAS KU3HB) 3pbl. DaHepo3oit
BKJIFOYAET B ceOs MajIe030MCKYI0 (IPEBHSS KU3HB), ME3030MCKYIO (CpEeIHsIs )KU3Hb) U
KaifHO30MCKYI0 (HOBas )KM3HB) IpbL. | paHUIIBI MEXKTY IpaMH — 3TO TII00ATBHBIE BOJTIOIMOHHBIE
coObITHS, BBIMUpaHUs. B cBOIO o4epe/ib 3pbl ASNSITCS Ha MEPUOIbI, IEPUOJIBI - HA SIIOXH.
Hcropust pa3BuTHA )KU3HU HA 3eMJI€ CBsI3aHa HEMOCPEACTBEHHO C U3MEHEHUSIMU 3€MHOU KOPBI U

KJIMMaTa I1JIaHCThI.

CywectByer 5 3p:
1. Apxeiickas.2, IIporepo3oiickas, 3. Ilaneo3oiickas, 4. Me3o3olickas, 5. KaiiHo3olickasi.

Jenenue ucropuu 3eMiid Ha 3pbl U NEPUOABI AAET IPEACTaBIEHNE 00 OCOOCHHOCTSIX
Pa3BHUTHUS KM3HU Ha TUIAHETE B Pa3HbIC BPEMEHHBIE IIPOMEKYTKU. Y UEHBIE BBIICISIOT 0CO00
3HA4YMMble COOBITUS B OPMUPOBAHUM KU3HU HA 3eMJIe B OTAEIbHbIE OTPE3KH BPEMEHU —
9PbI, KOTOPLIC ACIIATCA Ha IICPUOIBI.

IIpakTyeckoe 3anaTue Ne9 (4 yaca, 2 cemectp)
Pasnean 5 IIpoucxosxaenre u pa3BUTHE KU3HU Ha 3eMJiie. DBOIIONMOHHOE yUeHNE

Tema 5.2 VicTopust pa3BUTHsI SBOJIFOIMOHHBIX HJIEH.

He.m): OIpPCACIINTb 3aBUCUMOCTD 3BOJIIONMOHHBIX W3MEHCHHIH B OpPraHu4€CKOM MHPE OT

M3MEHSIOIINXCS YCIIOBUN Ha 3eMuie.
3amanmue:

1.BbIsSIBUTH TJ1aBHBIE COOBITHUS, MPOUCXOASIIUE B Pa3HbIE 3Pbl U IEPUOABI PA3BUTHS
OpPraHUYeCcKOro MUpa, apoMop(o3bl, BO3HUKIIINE B PACTUTEIBHOM U KHBOTHOM Mupe. Pa3BuBath
HaBBIKU Pa0OTHI CO 3BYYAIMM TEKCTOM, aHATM3UPOBATH €T0, JeNaTh BHIBOJBI, a TAKXKE

Pa3sBUBaThb BHUMAHUC U KPUTUUYCCKOC MBIIIJICHUEC

Z.HpeHCTaBHGHI/Ie YCTHBIX COO6IJ.[€HI/II>1 C npeseHTauI/Ieﬁ, MMOATOTOBJICHHBIX 11O MEPEYHIO UCTOYHUKOB,

PCKOMCHAOBAHHLIX IPCIIOAaBaTCICM.

OcCHOBHbBIE CBeICHHSA:

e B mo3nnem apxee (6onee 3,5 Map. IeT Ha3aa) HA THE HEOOIBIINUX BOJOEMOB WIIH
MEJIKOBOIHBIX, TEIUIBIX M OOraThIX MUTATCILHBIMHU BEIMICCTBAMU MOPEH BO3HHKIIA )KU3HD
B BUJIC Meanaﬁmnx HpI/IMI/ITI/IBHBIX CyH_IGCTB — HpOTOGI/IOHTOB, KOTOpBIe IITAJINCH



TOTOBBIMH OPTraHUYECKHMHU BEIIECTBAMH, CHHTE3UPOBAHHBIMHU B X0J1€ XUMHUECKON
SBOJIIOLINH, T. €. ObUTH reTepoTpodamu.
o IlepBebIif mepuoa pa3BUTHS OPraHUUIECKOTO MUPA HA 3eMIIe XapaKTEPU3yeTCs TEM, YTO
MIEPBUYHBIC KUBBIC OPTraHW3MbI ObUTH aHadPOOHBIMU (CKHJIM 0€3 KMCIIOPO/Ia), MUTAIUCH U
BOCIPOM3BOAMIINCH 3a CUET “OPraHUYECKOro OyJIbOHA”, BOSHUKIIIETO U3 HEOPraHMYECKHUX

CHCTEM.

o Hexotopsie mpocTbie coenuHeHns 001aJat0T CIOCOOHOCTHIO MOTJIOMIATH CBET, €CIIM OHU
BKJTIOYAIOT B CBOW COCTaB aTOM MarHus (Kak B XJIOpopuLie). YIOBICHHAS TAKIM
00pa3oM cBeTOBasi YHEPTHUSI MOXKET OBITh MCIIOJIb30BaHA Il YCHIICHUS PEAKIIHii 0OMEHa,
B YaCTHOCTH, JJIs1 00pa30BaHMsI OPraHUYECKUX COSJMHEHH, KOTOPhIE MOTYT CHavyalia
HAKaIlJIMBAThCS, @ 3aTeM PACHICIUIATHCS C BRICBOOOXKIEHUEM dHeprun. Ha aTom myTH
IIeJT Iporiecc o0pa3zoBaHus XJa0podpuiuia U HOTOCHHTE3A.

o ®oTocuHTE3 00eCIeYnBaET OPraHU3My MOITy4eHnEe He0OX0uMoi sHeprun oT CoNHIa 1
BMECTE C TEM HE3aBHCUMOCTb OT BHEIIIHUX MUTATEIBHBIX BEIIECTB. Takue opraHu3Mbl
HA3BIBAIOTCS aBTOTPO(PHBIMU

e C “KucnopogHoi peBoIIOIUEl” CBsI3aH U MePeXo OT MPOKAPUOTOB K dyKaproTam. Y
sykapuotoB JIHK yxe coOpana B XpoMOCOMBI, @ XpOMOCOMBI COCPEIOTOUYEHBI B sSIIpE

KJICTKH.
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o JlanpHelas 3BOMIONNUS SyKapHOTOB ObLIa CBsI3aHA C Pa3/Ie/ICHUEM Ha PAaCTUTEIbHbBIE U
KUBOTHBIE KJIETKU. DTO pa3/ieJieHUe ITPOU30IILIO €lle B IPOTEPO30€, KOrAa MUP ObLI
3aceleH OJHOKJIETOYHBIMA OPraHU3MaMHu.

o CrenyromuM Ba)KHBIM 3TAIIOM Pa3BUTHS XKHU3HH U YCIOXKHEHUS ee GopM ObLIO
BO3HUKHOBeHUE npuMepHO 900 MIIH. JIeT Ha3aj [0JIOBOro pazMHoxeHus. [lonooe
pasMHOXKEHHE COCTOUT B MexaHu3Me cinusiHust JIHK 1Byx MHIMBUAOB U MOCIIEYIOIEr0
nepepacnpeeneHys FeHeTH4EeCKOro MaTepuana, IIpyu KOTOpOM TOTOMCTBO I10X0K€, HO HE

HICHTUYHO POAUTCIISAM.

KOHTpOJ’ILHLIe BOIIPOCHI:

1.HayuHyto TeOopuI0 3BOJIIOIUY KUBOM pupoisl co3aai: a) H.M.Basuor ,0))K.b.Jlamapk, B)K. Jlunneit,

r)4. lapBuH.

2.K pe3ynbraTam 3BOJIIOIIMKA OTHOCHUTCS: a)eCTECTBEHHBIN 0TOOD, 0)MCKYCCTBEHHBINM 0TOOD,

B)BH1000pa30BaHue, T) HACIEICTBEHHOCTb.

IIpakTyeckoe 3ansaTue Nel0 (4 yaca, 2 cemecTp)

Pasznea S IIpoucxoxaeHne v pa3BUTHE KU3HU Ha 3eMile. DBOJIOIMOHHOE YUEHHE.

Tema 5.3 Mukpo3BOJIHOLHUS 1 MAKPOIBOJFOIIHS.

eJsib: TOBTOPUTH CBEACHUSI O MUKPOIBOJIIOLIUSI 1 MAKPOIBOJIFOIIHUSI.

3aganue:

3ananueNel 3amonHUTH TaOIUILY:

HasBanune kpurepus Buna

B uewm 3akirouaercs

B yeM He a0CONMIOTHOCTH
KpUTEPHSL.

Mopdoduznonorndeckuit

CX0aCcTBO 0CO0€H MO CTPOCHUIO U
busnonoruu

Nmerotcsd BUOBI-IBOMHUKH,
BHEIIIHE OJUHAKOBLIE, HO




HUKOT/Ia HE
CKpEIIUBAIOIIUECH.
HmeroTcst moMUTUITNYECKIe
BHUABI — C HCCKOJIBKUMHU
pa3INYaOINMHCS
(denorunamu; MHOTHE BUIBI
UMEIOT SIPKO BBIPa)KCHHBIN
MOJIOBOM TUMOPGHU3M —
OTJINYHS CAMIIOB OT CAMOK.

buoxumuueckuit OOUIHOCTH CTPOCHHSI OEITKOB U Pa3Hble BUABI NIMEIOT OYEHB
HYKJICHHOBBIX KHCJIOT. OOJIBIIYIO CTENIEHb
CXOJICTBA.
[urorenernyeckui Cxo0ncTBO Unca U CTPOEHUS Pa3uble BUABI NIMEIOT OYEHB
XpPOMOCOM. OOJIBIIYIO CTETIEHb
CXOJICTBA.
['eorpaduueckuii ITpoxuBanue Ha ogHOM TeppuTopun — | CyIecTBYIOT BUIBI-
apeaue. KOCMOIIOJIMTHI, 0OUTAOIIINE
IIOBCEMECTHO, U BUJIBI C
Pa30pBaHHBIM apeaJIOM.
DKOJIOTUYECKH CxopactBo oco0eil BHIOB B BuyTpu nonmynsiuuu MOryT

MOTPEOHOCTAX M 00pa3e )KU3HHU.

OBITh TPYIIIIHI,
pasnuyaromuecs mno
MUTaHUIO, BPEMEHU
AKTUBHOCTH H T.JI.

I'eneTnueckuit CrocoOGHOCTE 0cO0€el Bra
CKpEIIUBATHCS U J1aBaTh MIOJOBUTOE
IIOTOMCTBO.

CkpeuiBaThbCs U 1aBaTh
MMOTOMCTBO MOTYT OCOOH,
OTHOCSIIINECS K PA3HBIM
BUJIAM.

3aganueNe 2: OTBETUTH HA BONPOCHI.
1. YkaxkuTe npuMep NposiBICHUS UANOANANTALAN Y PACTEHUH.

1) BO3HMKHOBEHHE CEMEHHU Y TOJIOCEMEHHBIX

2) BO3HUKHOBEHHE TUI0/a Y IIBETKOBBIX

3) BO3HHKHOBCHHUC HCKTAPHUKOB JJIsI ITPUBJICUCHHA HACCKOMBIX
4) nosiBinenue poTocuHTE3a

2.Pa3BuTHe Ha Telle OTAEIBHBIX JIOACH OOJIBIIOro KOJIHMYECTBA COCKOB HA3bIBAIOT

1) apomopdozom

2) perenepanuei

3) ataBU3MOM

4) uauoamanrtamnuen

3.0cobu 00BeIUHSAIOTCS B O/IHY MOIYJIALUIO HA OCHOBE

1) koHBepreHuuu
2) OOIIHOCTH MU TAHUS




3) ux ponu B OMOTEOIEHO3E
4) cBOOOTHOTO CKPEIIUBaHUS

4. VxaxuTe HalpaBICHUE 3BOJIIOIMH, KOTOPOE MPUBEIIO K BO3PACTAHUIO YHCIECHHOCTH MHOTHX
BUJIOB KOCTHBIX PbIO.

1) apomopdo3

2) nereHepanus

3) OMOJOTHYECKUM MPOTrpecc
4) OMOJIOTHYECKUM perpecc

5.B mpotiecce 3BoIOIUY Tapa3UTUYECKUN 00pa3 )KU3HU OPraHU3MOB MPUBOAUT K

1) NOBBIIIIEHHUIO X YPOBHS OpraHU3alluu
2) pe3KoMy YIPOILICHUIO UX OpraHN3alUuH
3) MEJIKHUM MPHUCIIOCOOIECHUAM

4) uX BBIMUpaHUIO

3ananme Ne3 [lpoiitu Tect

1. 13 nepeunicnenHsix oprann3mMoB HE MoxeT 3BOTIOIIMOHUPOBATD:

1) camka maensl

2) Imuessl B yibe

3) mapa ronyoei
4) mabopaTopHasi KOJIOHHS OaKTepHid

2. OCHOBHOM MPUYMHON JUIsI BBIJIEJIEHUS TPYIIIIBI 0COOEH B MOMYIISILIUIO SIBJISIETCS:
1) BHeIIHEe OTIWYHE TPYI APYT OT Apyra

2) BHyTpEHHUE OTJINYNS TPYNI IpYT OT pyra

3) u3osALUA TPYII IPYT OT Apyra
4) HECKPEIIMBAEMOCTh WIEHOB TPYII APYT OT Apyra

3. UToOBbI C yBEpEHHOCTBIO PEIINTh, OTHOCSATCS JIM J{BA BHELIHE MOXOXKHUX KyKa K OJJHOMY BUAY,
CIENyeT:

1) cpaBHUTDH UX BHEIIHEE CTPOEHHE

2) cpaBHUTDH UX MTOBEICHUE

3) IOMBITaThCS CKPECTUTH UX U MPOBEPUTH, MOTYIUTCS JTU TIOJTOBUTOE TOTOMCTBO
4) CpaBHUTH UX apeasibl OOMTaHUS

4. OCHOBHBIM KpUTEPHUEM BOSHUKHOBEHHSI HOBOT'O BUIA SIBIISIETCS:

1) nosiBieHNE BHEIIHUX Pa3INYUil

2) reorpaduyeckast U30JIALUS MOMYIISIIIHA

3) BO3HUKHOBEHUE PENPOAYKTUBHON U3OJISILIMU MOMYIISIIIUMA
4) sKxosioruueckasi u30JsIus

5. Y./lapBuH cunTa, 9TO B OCHOBE Pa3HOOOpa3usi BUIAOB JICHKUT:

1) MuMuKpus

2) 6opbr0a 3a cyIiecTBOBaHUE

3) criocOOHOCTh K HEOTPAHUUYEHHOMY Pa3MHOKEHUIO
4) eAMHOBPEMEHHBIN aKT TBOPCHUS

6.ITporiecc »BOMIONMM BUAA MOXKET OKA3aThCsl 3aMeJIEHHBIM, U BUJ JJOAT0 OYyJeT 0OcTaBaThCs Ha
OTHOCHUTEJIbHO HU3KOM YPOBHE OpraHU3aIiH B!

1) NOCTOSTHHO N3MEHSIIOIIUXCS YCIOBUAX CPEbI

2) yCIOBUSIX KECTKOM KOHKYPEHIINU

3) OTHOCUTENBHO MOCTOSIHHBIX YCIOBUSX CPENIbI



4) BO BCE€X YKa3aHHBIX YCIOBHUSIX

7. [IpMepoM KOHBEPIeHIIMA MOKHO CUHUTATh YEPTHI CXOACTBA MEXKAY A€Tb(OUHOM U:
1) TroneneM

2) aKkyJnoi

3) CHHUM KUTOM

4) BceMU dTUMH KUBOTHBIMU

8. YcroitunBOCTS K si1aM y TapaKaHOB — 3TO CJIEACTBUE:

1) nBwxytiero oroopa

2) cTaOMIM3HPYIOIIETO 0TOOpa

3) HampaBJIEHHOUN HACJICICTBEHHOW N3MEHYHBOCTH

4) HECOBEPIICHCTBA SI/I0B

9. [Tpumepom apomopdo3a MOKHO CUUTATH:

1) nepws y nruig 2

) KpacuBBIM XBOCT Yy MaBJIMHA

3) Kpemnkuit XBOCT y AT

4) MUHHBIE HOTTH Y LATUIH

10.Cems1, BO3HHMKAIOLIEE Y TOJIOCEMEHHBIX PACTEHHM, MOKHO paccMaTpUBaTh Kak:
1) apomopdo3

2) uauoaanTalfio

3) nereHepanuo

4) TUBEPIreHIINIO

11. /InvHHBIE YCUKHU y TOPOXa, KOTOPBIMH OH IIETUISETCS 32 PACTEHUs, MOXKHO pacCMaTpUBaTh
KaK:

1) apomopdo3

2) uauoaanTalio

3) nereHeparuio

4) KOHBEPTEeHLINIO

OcHOBHBIE CBeICHUA:

B nentpe npencrasnenuii Y. JlapBrHa 00 3BOIIOLMU OPraHMYECKOI0 MUpa CTOUT 6ud. Bun
00BbEeIMHAET OPraHU3Mbl, CXO/IHbIE IO MOP(OJIOTHYECKUM MTPU3HAKaM. JTO MO3BOJISET OTINYUTh
OJIHY IpyIIy OpraHU3MOB OT Apyroil. Takoe moHHMaHue BUAA MOMOTIJIO KJIacCUu(PUIIMPOBATh
OTPOMHOE pa3Ho0Opa3ue ONMCAHHBIX (POPM OPraHU3MOB U CHITPAIO MOJIOKUTEIBHYIO POJIb B
pa3sutuu 6monoruu. Hakomnenue k konny XVII B. cBeienuit 0 MHOroo6pasuu Gopm >KkMBOTHBIX
U paCTEHUH NMPHUBEIIO K MPEICTABICHHUIO O BHJIaX KaK O BIIOJHE pPealbHbIX Ipymnnax ocoOei.
OcHoBomnoaratomas padora o Bugax Obuta nposeaeHa K. JImHHeeM, KOTOPBIH 3a7105KUIT

OCHOBBI CUCEMAMUKU.

Jo Y. lapBrHa GOIBIIMHCTBO OMOJIOTOB CUUTAIH, YTO BUIBl HEU3MEHHBI C MOMEHTA CO3/IaHUS
ux TBopuoM. Jta "HEM3MEHHOCTH'" SBIISLIACH PEIIAIOIIAM apTYMEHTOM BCEX
AHTUABOJIFOLMOHHBIX YUCHUH.

[To mepe yrinyOneHus 1 pacIIMpeHus UCCIIEJOBAaHUHN pa3IMYHBIX BUJOB yUEHBIE ITEpeCcTaIn
OTPaHUYMBATHCS PEIKUMU MYy3€HHBIMU SKCITIOHATAMU, a UCIIOJIb30BalIi Oosiee OOLIMPHBII apeait.
bb110 yCTaHOBIIEHO, YTO BUJ BKIIIOUAET OPraHU3MBI, XapaKTEPU3YIOLIUECS BBICOKOM CTEIICHBIO
W3MEHYMBOCTH PA3JINYHBIX TPU3HAKOB. B pe3ynbTare 3T0ro HEKOTOPHIE PAHEE CAMOCTOSTEIbHBIE
BUIbI OB 0ObEAMHEHBI B OJMH 001Mii Bua. HekoTopeie ydeHble Jake yCOMHUIIKCH B
peaNbHOCTH CylIeCTBOBaHUS BUAA. OHU BBICKa3bIBAJIM MHEHUE, YTO B JEHCTBUTEIBHOCTH BUJIOB
KaK peaJbHbIX OMOJIOTMYECKUX eIMHHI B IPUPOE HE CYILIECTBYET, U UTO IPAHUIIBI MEKIY
BUJIaMH YUYEHbIE YCTaHABJIMBAIOT OoJiee Wik MeHee Mpou3BoiabHO. Ho Bee panpHelinme



MCCJIEI0BAHMS 1I0KA3aJIH, YTO BUbI PEAIBHO CYIIECTBYIOT, OHU SIBJISIFOTCS BayKHEUILIEH
CTYIIEHBIO OpraHU3aluu >KUBOU IPUPOIBL.

PeanpHOCTB BHUJIAa B IICPBYIO OUCPECAb JOKA3bIBACTCA CHCTEMOH KPHUTECPUCB, KOTOPHIC ITIO3BOJIAIOT
A0CTAaTOYHO YCTKO OTJIMYUTL OJUH BUI OT APYIroro.

Iony1sAHOHHAS CTPYKTYpa BHIA

Kaxxaplii B XapaKTepU3yeTCs ONPEICIICHHBIM apeaiomM — TePPUTOPHEH oOuTanus. BHyTpu
apeasa MOT'YyT OBITh CaMble pa3HOOOpa3HbIC MPETrPpaabl (PEKU, TOPHI, IYCTHIHU U T.1.), KOTOPBIC
HPEMSATCTBYIOT CBOOOHOMY CKPEIIMBAHUIO MKy IpyIIaMi 0co0ei 0JJHOTO M TOTO K€ BUJIA.
DT0, OHAKO, HE 03HAYAET, YTO OHHM a0COTIOTHO U30JIMPOBAHBI U HE OOMCHHBAIOTCS T€HAMMU.
[TpocTo ckpenrBaHue MY IPEACTABUTESIIIMHA 3TUX TPYIIIT OCYIIECTBIIICTCS 3HAYUTECIIEHO
pexe. Takne OTHOCUTENLHO H30JUPOBAHHBIC TPYIIIIBI 0COOCH OHOTO BUA IPUHSTO

HAa3bIBATb nONyJaAUUAMU.

Taxum oOpa3oM, BU COCTOUT U3 nomynauui. Kaxxaas nomynsnus 3aHMMaeT OnpeeeHHYI0
TEPPUTOPUIO. B TeueHrne MHOTHX ITOKOJIEHUH 3a IPOJOJIKATEIBHOE BPEMS TIOMYJISUS YCIIEBAET
HaKOIUTh T€ aJIJIeJIU, KOTOPbIE 00E€CIEUNBAIOT BBICOKYIO IPUCIOCOOIEHHOCTh 0c00eH K
YCIIOBUSIM JJAHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBUI €CTECTBEHHOMY OTOOPY
[IOJIBEPTAIOTCSl Pa3IMYHbIE KOMIIJIEKCHI T€HOB, MOMYJISIIMY OAHOIO BUJA OTJIIMYAOTCSA APYT OT
Jpyra 4acTOTOM BCTPEYAEMOCTH T€3 WM MHBIX ajuiel. [10 3ToM npuynHe B pa3HbIX MONYJIALHIX
OJIHOTO BUJA OIMH U TOT K€ IIPU3HAK MOXKET IIPOSBIATHCS Mo-pasHoMy. Hanpumep, ceBepHble
HOIYJISIIIUH MJIEKOMTUTAIOIIUX 001a1at0T 00Jiee TyCTBIM MEXOM, Y€M F0)KHBIE, a FO’KHBIC Yallle
TEMHOOKpAIIICHHBIE.

Ecnu B pe3ynbTare yCHIIEHUS U30JSAMH MEXTY TOMYISAUIMA 0OMEH FeHOB IpeKpalaeTcs
MOJIHOCTBIO, TO pa3HbIe HAIIPaBJICHUs 0TOOPa, KOTOPBIM MOJIBEPTaAIOTCS MOMYJISIIUN, MOTYT
IIPUBECTH K CTOJIb CUIIBHOMY PacX0KI€HUIO IPU3HAKOB, YTO BO3HUKAET TaK

Ha3bIBAEMast penpoOyKMUBHAsA U30AYUA. ITO 03HAYAE HEBO3ZMOICHOCHb CKPEUWUBAHU U
ocmaeieHus ni10008UNMo20 Nomomcmea. B 3Tom cirydae MOXKHO TOBOPUTh O BOZHUKHOBEHUHU
HOBOT'O BHJIA.

Wuoraa uonupoBaHHas MOMYIALNS B CUITY Pa3IMYHBIX CIy4alHBIX TPUYUH (HABOJHEHHE,
Mo’Kap, MaccoBoe 3a00JIeBaHNE) U HEJJOCTATOYHOM YMCIIEHHOCTH MOKET MOJTHOCTBHIO TOTHUOHYTh.

B HekoTOphIX citydasix B pe3yJIbTaTe reoJ0rH4eCKUX KaTakJIM3MOB WM JPYTU