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Mertoanyeckre yKazaHUS I MPAKTUYECKUX pPabdoOT mo aucuuiuinHe «buomorus»
cocraBiieHbl B cooTBeTcTBUU ¢ TpeboBanusMu ®I'OC CIIO, mpenHazHaueHbl A CTYIEHTOB,

oOygaromuxcs mo cnenuanbHocTh 38.02.01 DkoHOMHEKA B OyXTaNTepCKui ydeT (TI0 OTPaciisiM).



Hosacnumenvnan 3anucka

MeTtoanyeckre peKOMEHJAlMU MPU3BaHbl OKAa3bIBaTh MOMOIIL CTYAEHTAM B HM3Y4YCHUHU
OCHOBHBIX MOHSTHI, HIeH, TECOPUIl U MOJOKEHUN TUCHUILTMHBIL «bruonorus», n3y4aeMbIx B X01e
KOHKPETHOTO 3aHSTHS, CIIOCOOCTBOBATh PA3BUTHUIO UX YMEHHM, HABBIKOB U SIBISAIOTCS OJHUM M3
Croco00B MPOBEPKU 3HAHUHN CTYICHTOB.

Brimonnenue ygammMucs MpakTHYeCKUX paboT HApaBJIeHHO Ha!

- 00001IeHNe, CUCTEeMAaTU3AIIHIO, YIITyOJIeHHE, 3aKPEIIeHHuEe OMy4YeHHBIX TEOPETHUECKUX
3HAHMI 110 KOHKPETHBIM TEMaM;

- (popMuUpOBaHUE YMEHUU MPUMEHSTH MMOJTYYCHHbIC 3HAHUS HA MPAKTHKE U PEaTU3alUio
€MHCTBA HHTEJUIEKTYaJIbHOM U MPaKTUYECKON AESITEIbHOCTH;

- pa3BUTHE MHTEJUICKTYAIbHBIX YMEHUN y OyIyIlIUX CHEIHAJMCTOB: aHATIUTUYECKHX,
MPOSKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY MpPH PEHICHHH IMOCTABIECHHBIX 3a7jau TaKuUX MPOPECCHOHAIBHBIX KAaueCTB,
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPYECKAsI HHUIMATHUBA.

JlaHHBIE METOAMYECKHE YKA3aHUS MTPEeIHA3HAYAIOTCS ISl OKa3aHUsl TOMOIIH CTyIEHTaM B
BBINTOJIHEHUH MTPAKTUYECKHUX padoT 1o yueonoi nuctumiunae O/ 13 buomnorus.

MeTtoauueckue yKka3aHusl IPU3BaHbl PELIUTH CICAYIOLINE 3a/1a4u:

- OCBOEHHME OOYYAIOUIUMUCS CUCTEMbl 3HAHMM O OMOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KallUX OCHOBOH Ui (hOPMHPOBAHHUS
MPEJCTaBICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUpPA; O METO/JaX HAayyHOro MO3HAHUS;
CTPOCHUHU, MHOTO00pa3sMH M OCOOCHHOCTSX JKHMBBIX CHCTEM pPa3HOIO YPOBHS OpraHM3aluu;
BBIIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

- (popMupoBaHUE y 0Oy4YaOIIMXCSl IO3HABATENbHBIX, HHTEJJICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISIOB,
U/Iel ¥ MOIX0JI0B K U3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpTaHU3AINH;

- CTaHOBIeHHE y OOydJarommxcs oOmeld KyabTyphl, (YHKIIMOHAIBLHOM TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH U OIICHWBATH SIBJICHUS OKPYKAIOLIETO MHpa XKHBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYSHHBIX IPU U3yYECHUH OUOJIOTHH;

- (popMupoBaHUE y OOyUaIOIIUXCSI YMEHUN WIUIIOCTPUPOBATh 3HAYEHUE OMOIOTMYECKUX
3HAHUM B TMPAKTUYECKOW MAESITENFHOCTH YETIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

- BOCNIHUTaHHE YOEKIEHHOCTH B BO3MOYKHOCTH IO3HAHMS YEJIOBEKOM >KHUBOM MPHUPOIHI,
HE00X0IUMOCTH OepeKHOr0 OTHOIIEHUS K HEl, COOMIOICHHS ATUUECKUX HOPM MpHU NMPOBEIECHUN
OMOJIOTYECKUX MCCIIEJOBAHUM;

- OCO3HaHUE 1IEHHOCTH OMOJIOTMYECKUX 3HAHUMN JIJIsl TOBBIIIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

- MpUMEHEHUE TPUOOPETEHHBIX 3HAHUH M YMEHUH B ITOBCEJIHEBHOW YKU3HU JUIS OICHKU
MOCJEICTBUM CBOEH JEATENILHOCTU I0 OTHOIIEHUIO K OKpY)Kalollel cpene, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHHE U COONTIOACHUE MEP MPOPUTAKTUKHU 3a00JICBaHUH.

[enp mMpakTUYECKUX 3aHATUHN - TOMOYb OOYUYAIOIUMCSI B YCBOCHUU BOTIPOCOB TEOPHUH, B
npuoOpeTeHN MMM HEOOXOJAWMBIX  HAaBBIKOB  JUISI  CAMOCTOSITENIFHOTO — HM3YYeHUS
MEPBOMCTOYHUKOB, HOPMATHUBHBIX aKTOB, YYe€OHOW JHUTEpaTypbl, B O3HAKOMJICHHH C
MOHOTpaQUSIMH U APYTUMHU HAYIHBIMUA PAaOOTAMH IO TUCITUTUIHHE.

Oco0oe 3HaueHWEe MAUCHUIUIMHA HMEeT Npu (OPMUPOBAHMHM U PA3BUTHH OOIIUX
KOMIIETCHITNH:

OK 01. BeiOupath cmnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEIICTBA TOWMCKA, aHAIM3a W HMHTEPIpEeTalud
uH(popMalui, U UH(QOPMALIMOHHBIE TEXHOJOTUHU JUIS BBIMOJIHEHUS 3a7ad MpoQecCHOHANbHON
JesITeTbHOCTH;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMAH/IE;



OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKPYXKAWOIIEH Cpeabl, PecypcocOepeKeHHUIo,
OPUMEHATh 3HAHUSA OO0 M3MEHEHUM KIMMaTa, HPUHLUIBI OEpeKIMBOro IMPOU3BOJCTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYAIUSX.

OK 08. Hcrnonb3oBath cpeacTBa PU3MUESCKOW KYJIBTYPHI U1 COXPAaHEHUS U YKPETICHUS
3I0pOBbsI B Tpolecce MPO(EeCCHOHAIBHOW JAEATENIbHOCTH M MOJAEp)KaHUS HE0O0XOAUMOTO
YPOBHsI (pU3MUECKON IOATOTOBIEHHOCTH.

B pamkax nporpamMMbel = y4eOHOW  JUCHMIUIMHBI  OCBAaMBAIOTCS  JIMYHOCTHBIE,
MeTaIpeIMETHbIE U IIPEAMETHBIE pe3yJIbTaThl B cOOTBETCTBUHU ¢ TpeboBaHuaMu OI'OC cpennero
o011ero oopa3oBaHus.

[Tnanupyemble pe3ysibTaTbl OCBOSHUS AUCLHUILINHBI TMYHOCTHBIE (JIP), MeTanpeameTHbIe
(MP), mpenmetnsle it 6a3oBoro ypoBHs uzyuenus (I1P), Bkimrouaror:

JIUYHOCMHbIE:

JIP 01 Poccuiickylo rpaKJaHCKyH HWIEHTHUYHOCTb, NATPUOTH3M, YBAKEHHE K CBOEMY
Hapojdy, 4YyBCTBAa OTBETCTBEHHOCTHU niepes; PonuHOM, TOpaocTH 3a CBOM Kpai, cBoio Pomuny,
IIPOLUIOE U HACTOAILIEE MHOIOHAIMOHAIBHOIO Hapoja Poccuu, yBaxeHHE rocyaapCTBEHHBIX
CUMBOJIOB (rep0, diar, rTiMH).

JIP 02 I'pakx1aHCKYIO MO3ULIMI0O KaK aKTUBHOI'O U OTBETCTBEHHOI'O WJIEHA POCCUNCKOIO
o0111ecTBa, OCO3HAIOIIET0 CBOU KOHCTUTYLIMOHHBIE MpaBa U 00S3aHHOCTH, YBa)KAIOIIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
IPUHUMAIOIET0 TPaJULMOHHbIE HAallMOHAJIBbHBIE U OOIIEYEeIOBEUECKHUE TI'yMaHHUCTUYECKHE U
JEMOKPAaTUYECKUE LIEHHOCTH.

JIP 03 I'oToBHOCTS K ciykeHHI0 OTE4YecTByY, €ro 3aliuTe.

JIP 04 CdopMUpOBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKHM M OOIIECTBEHHOM NPAaKTUKHU, OCHOBAaHHOI'O Ha JAMAJOre KyJbTyp, a
TaKKe pazau4HbIX (OopM  OOIIECTBEHHOIO CO3HAHHSA, OCO3HAHHME CBOEro MecTra B
HOJUKYJIBTYPHOM MHDE.

JIP 05 ChopmMupoBaHHOCTh OCHOB CAMOPA3BUTHUSI U CAMOBOCIIUTAHUSI B COOTBETCTBUH C
00I11€YeTOBEYECKUMH [IEHHOCTSAMH W HJA€aTaMU TPa)<IaHCKOro OOIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM JESTEIbHOCTH.

JIP 06 TonepaHTHOE CO3HAHME W IOBEACHHE B IOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTB BECTH JIMAJIOT C IPYTUMH JIIOJIbMHU, JOCTUTATh B HEM B3aMOIIOHUMAaHMsI, HAXOIUTh
o0mue 1enu ¥ COTPYAHUYATh s MX JOCTHXKEHHS, CIIOCOOHOCTh NMPOTUBOCTOSTH HIEOTOTUU
AKCTpPEMH3MA, HAIlMOHAN3Ma, KCeHO()OOUH, AUCKPUMHUHALIMU 10 COLUUAIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM NIPU3HAKaM U JPYTUM HETaTUBHBIM COLMAJIbHBIM SIBJICHUSIM.

JIP 07 HaBblku COTpyIHHUYECTBA CO CBEPCTHUKAaMH, JE€ThbMHU MIIAJIIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-MCCIe0BaTEeNIbCKOM,
MPOEKTHOM U IPYTUX BUAAX AESTEIbHOCTH.

JIP 08 HpaBcTBeHHOE CO3HaHME U MOBEJCHHME HA OCHOBE YCBOEHHS OO0IIEYETOBEYECKHX
LIEHHOCTEMN.

JIP 09 T'oToBHOCTH M CHIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIE caMO0OOpa30BaHUIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BAaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodecCHOHAIBHOM 1 00IEeCTBEHHOM NesITeTbHOCTH.

JIP 10 DcreTmyeckoe OTHOUIEHHE K MHUPY, BKJIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, OOLIECTBEHHBIX OTHOIICHUH.

JIP 11 Ilpunsatre u peayn3aiuio IEHHOCTEeH 310pOBOro M 0e30macHoro odpasa >KH3HU,
NoTpeOHOCTH B (PU3NUECKOM CAMOCOBEPIICHCTBOBAHUHM, 3aHATHIX CHOPTUBHO-03/I0POBUTEIBHOM
NEeSTENIbHOCThIO, HENPHUSTHE BPEAHbIX MPUBBIYEK: KYypEHHUS, YIOTPEeOJeHHUs aJKOTOJI,
HapKOTHKOB.

JIP 12 BepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3HMUEeCKOMY H
IICUXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK W JPYIUX JIIOJel, YMEHHE OKa3bIBaTh
HEPBYIO OMOUIb.



JIP 13 OcoznanHblii BeIOOp Oyaymiedl mnpodeccud M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHOLIEHHE K NPOPECCHOHATIBHON JEATEIIBHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  pEIICHHMH  JMYHBIX, OOILIECTBEHHBIX, T'OCYJapCTBEHHBIX,
o0LIeHAIIMOHAIBHBIX TPOOJIEM.

JIP 14 CdopMUPOBAHHOCTh 3KOJOTUYECKOTO MBINUICHHS, TTOHUMAHHS —BIUSHUS
COLIMATIBHO-DKOHOMHMYECKUX IPOLECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM CpEnbl;
IIPUOOPETEHHUE OIIBITA FKOJIOTO-HANPABICHHON AESITEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOIIEHHE K CO3JaHMI0 CEMbHM Ha OCHOBE OCO3HAaHHOTO
IIPUHATUS LEHHOCTEH CEMEHHON KU3HU.

Memanpeomemmuobie:

MP 01 CamocTtosiTensHO (POPMYIHPOBATH U aKTYAIU3UPOBATH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE.

MP 02 VYcraHaBnuBaTh CYIIECTBEHHBIM IPU3HAK WJIM OCHOBAaHUS MJIi CpPaBHEHUS,
Kiaccuukanuu u 0600IICHUSI.

MP 03 Ompenensate LeAM JESATEIBHOCTH, 33JaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS.

MP 04 BpIsSBiSITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSIX.

MP 05 BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU IIOCIIEACTBUN JEATEIBHOCTH.

MP 06 Bnaners HaBblKaMu y4eOHO-HCCIEIOBATEIbCKOW M MPOEKTHOH IEsTENbHOCTH,
HaBbIKaMU pa3pelieHust pooeM.

MP 07 CnocoGHOCTb M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHHUs
IPAKTUYECKUX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

MP 08 OsnageHue BuUIaMHM [JEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALlUY, TPEO0OPA30BAHUIO U IPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YuCIIe IPU CO3/1aHUM YUEOHBIX U COLMAIILHBIX TPOCKTOB.

MP 09 ®opmupoBaHre HAYYHOTO THIA MBIIUICHHUS, BIaJICHHE HAyYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHSIMA U METOJIAMHU.

MP 10 CraBute u ¢opMyaupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JEATEIIBHOCTH U KU3HEHHBIX CUTYyalHsIX.

MP 11 BpeiaBaaTe NIPUYMHHO-CIEACTBEHHBIE CBSA3M M AKTyaJM3UPOBATH 3ajady,
BBIIBUTaTh THIIOTE3y €€ pEIICHHs, HaXOOUTb AapryMEHThl [UIsl JI0Ka3aTelIbCTBAa CBOMX
YTBEPXKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS.

MP 12 Ananu3upoBaTh MOIYYEHHBIE B XOJI€ PELIECHUS 3aaul Pe3yabTaThl, KpUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX.

MP 13 [laBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT.

MP 14 Bnanerp HaBblKaMHM HOJy4€HUS MH(DOpPMALMM U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATH3alUI0 U HMHTEPIPETALUIO
MH(pOpPMaLIMU PA3INYHBIX BUIOB U (OPM MPECTABICHUS.

MP 15 Co3naBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ ydeToM Ha3HaYeHUs MHPOpMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMpast ONTUMAIBLHYIO (POPMY IIPEICTAaBICHUS U BU3YyaTH3aI[1H.

MP 16 OueHuBath JOCTOBEPHOCTH, JIETMTUMHOCTH HH(OPMALMU, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM.

MP 17 HUcnonb3oBarh cpeacTBa HHPOPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH
B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHM3AIlMOHHBIX 3aJa4 C COOJOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30M1aCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMaLIMOHHON O€30MaCHOCTH.

MP 18 Bnazners HaBbIKAaMH paclio3HaBaHMs U 3alIUTHl HHPOpMaLUU, HHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

npeomemHule.

ITP 01 CdopmupoBaHHOCTh 3HAHWH O MECTE€ M POJU OWOJOTHH B CHUCTEME HAYyIHOTO
3HAHUSl €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KApPTHHBI



MHUpa U HAyYHOTO MHPOBO33PEHUS; O BKJIAJE POCCHMCKHUX U 3apYOEXKHBIX YUEHBIX-OMOJIOIOB B
pasBuTHEe OHOJOrMM; (PYHKIMOHAJIBHOW TI'PaMOTHOCTH YEJIOBEKA JUIl PEIEHHs >KU3HEHHBIX
3az1ay;

ITP 02 YmeHue packpbIBaTh COJAEp)KaHWE OMOJIOTMYECKUX TEPMHHOB WM TOHSTHH: BUI,
HOMyNsiusi,  TeHOMOHI,  JBOJIONMS,  JOBWKyIIME  CHIBl  ((AKTOpPBI)  HBOJIOLHH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, SKOJIOTHYECKHE (DAKTOPhl, IKOCUCTEMA,
OPOAYLUEHThl, KOHCYMEHTbI, pEAYLUEHTbl, LENU NHUTAaHUSA, OKOJIOTMYECKas IUpaMHJa,
o6uoreoreHo3, bnocdepa;

[P 03 Ymenue usnarath OMonoruueckue teopun (dBosronroHHas teopus Y. [lapsuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojblieBoro cxonacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyrted 3Bomonuu A. H. CeBepuoBa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenensite rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

[P 04 Ymenue BnaseTh METOAAMU HAYYHOTO NO3HAHUS B OHOJOTMU: HAOIMIOJCHUE U
OIHCAHKE >KUBBIX CUCTEM, ITPOLIECCOB U SIBIICHUI; OpraHu3ays U IpOoBeeHUE OHOIOINYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl; BBISIBICHHE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB; YMEHHE JI€NaTh BHIBO/IbI HA OCHOBAHMHU ITOJIyUEHHBIX PE3YJIbTATOB;

IIP 05 VYmeHue BBIIEHATh CYLIECTBEHHBbIE IPU3HAKU CTPOEHHUS OMOJIOTHYECKUX
O00BEKTOB: BMJOB, MOMYJSALUN, NPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OLIEHO30B U
9KOCHCTEM; OCOOCHHOCTH IMPOLIECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOrO 0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MMOTOKA SHEPIHMU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHUYECKUX IHMKJIOB B
ouocdepe;

I[IP 06 YmMeHue NPUMEHATh TNONYYCHHBIC 3HAHHS JUIS OOBSCHEHUS OHMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUM, JUIs MPUHATUS NPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM KU3HU C LIEIIbIO
oOecrnieyeHns: OE30MaCHOCTH CBOETO 3JI0POBbS M 3[I0POBBSl OKPYXKAIOLIUX JIIOJEH, COOI0IEHUs
HOPM T'PaMOTHOTO MOBEAEHUS B OKpY’Karolleld NpUpOJHOI cpesie; MOHUMaHue HeoO0X0AUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM Oouonoruu IS paIoHaIbHOTO
IIPUPOIONOIB30BAHUS;

I[IP 07 YMeHue pemarh dJeMEHTapHbIC OMOJOTMYECKHE 3a/Jaud, COCTaBIISATH CXEMBI
IIEpPEHOCa BEILECTB U SHEPTUH B DKOCUCTEMAX (LIENIH TUTaHMS);

[TP 08 YMmeHue BBIMOIHATH TAOOPATOPHBIE U TPAKTUUYECKHUE PAOOTHI, COOTIOIATh TTpaBuia
npu paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 00OPYOBAHUEM;

I[P 09 VYwmeHue KpUTHUECKH OLIEHMBAThb M HHTEPHPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO  COJEpKAHUS, BKJIIOYAIOUIYI0 I[ICEBJOHAYYHbIE 3HAHUSA U3 PA3JIMYHbIX
uctoynukoB (CMMU, HaydHO-mONMyJsSpHBIE MaTepualbl); paccMaTpuBaTh  TI00OaIbHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

ITP 10 YMmenue co3naBath cOOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMOJOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.



IpakTnyeckoe 3ansitue Nel (2uaca, 1 cemectp)
Pa3nen 2. Yuenue o kieTke.

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

1.Kpatkast uctopus u3y4eHus KIETKH.

2. X¥MMHYECKasi OpraHu3alus KJICTKH.

3.IlpencraBieHre YCTHBIX COOOIICHHM ¢ TPE3EHTAIMEH, TIOITOTOBJICHHBIX TI0 IEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX MPETOIaBATEIIEM.

OcHOBHBIE CBeICHHS:

XuMuYecKasi OpraHu3alus KIeTKH — COBOKYITHOCTh BCEX BEIIECTB, BXOSIINX B COCTAB KIIETKH.
B cocTaB kiieTku BXOAUT OOJIBIIIOE KOJIMYECTBO XMMUYECKUX 3JIeMeHTOB [leprnoanueckoit
CUCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPUCYTCTBYIOT, 25 HEOOXOAUMBI /i1l HOPMaJIbHOM
JKU3HEACSITSIIBHOCTH Opranu3ma, a 16—18 u3 HuxX abCOIOTHO HEOOXOUMBI.

KonTposbHbIe BONIPOCHI:

1.IIpuBeaute mpuMepbl OMOTOTUYECKOM PO XUMUYECKUX JIEMEHTOB.
2.Kakue oprannueckue BeIiecTBa BXOAAT B COCTaB KJIETKHU?

3.Kakue sunsl PHK umerorca B kietke?

4.Kakue kJIeTKy Hanbosee OoraTel yriieBogamu?

5.Kakue ¢pyHKINN BBITOTHSIOT KUPbI?

IIpakTyeckoe 3ansaTue Ne2 (2gaca, 1 cemecrp)

Pa3nea 1. Yuenue o kieTke.

Tema 2.2. CtpoeHue 1 pyHKINU KIETKH.

Leab: MOBTOPUTH CBEACHHS O CTPOCHHUE U (DYHKIIUU KIETKH.

3ananue:

1.JHK — nocuTtens HacneacTBEHHON HH(MOPMAITIH.

2.IlpencraBnenne yCTHBIX COOOIICHUH C Mpe3eHTaI[UeH, MTOTOTOBIEHHBIX 10 TIEPEUHIO
HMCTOYHHMKOB, PEKOMEHIOBAHHBIX MPETOJaBATEIIEM.

OcHOBHBIE CBEICHUS:

N3 gero cocrout knerka?

KneTtka umeer 0607104Ky, IUTOMIA3MY, B KOTOPOIH pacroIOKEeHbI OPraHOUIBI (SIPO C

STIPBIIIIKOM) U BAKYOJH C KJIETOUYHBIM cokoM. O0oouka nmpuaaet Gopmy KIETKE U 3aIUIIaeT OT
BHEITHUX BO3/ICHCTBHIA.

I_II/ITOHJIa3Ma — 9TO XXHBOC 6CCI_IBeTHOC BA3KOC BCIICCTBO, B KOTOPOM PACITIOJIOKCHBI BCC
OpTraHOUAbI KJICTKH, BaKHEUIITUM U3 KOTOPLIX ABJIACTCA SAPO.



Snpo umeer cnoKHBIN COCTaB U cTpoeHue. bes sapa kieTka He MOXKET pacTH, AETUTHCS U Yepe3
HEKOTOpoe Bpems norudaet. [{urormnasma u s1po — BaXHEHUIIINE YaCcTH KICTKU. B muroriazme
PACTIONIOKEHBI IJIACTU/IBI — 3EPHUCTBIC 00pa30BaHUS PA3TUIHON (HOPMBI.

VY IBETKOBBIX PAaCTEHUH IIACTUIBI MOTYT OBITh 3€JI€HOM OKPACKH (XJIOPOIUIACTHI), )KEIATOMH,
OpaHXeBOM, KpaCHOU (XpOMOILIACTHI) U OecliBeTHBIC (JIeWKoIacThl). OT TUIACTU 3aBUCUT
OKpacKa OpraHoB PacTCHUSI.

B kieTkax, 0COOEHHO B CTapbIX, PACIIOI0KEHBI MTOJOCTH C KJICTOYHBIM COKOM, KOTOPBIC
Ha3bIBAIOTCS BAKYOJSIMU. B KJIETOUHOM COKe BaKyoJIel COIepIKaTcs caxap, COJU, KpacsIue
BEILIECTBA, PACTBOPCHHBIC B BOJIE.

Mexny 0007109KaMy KJIETOK HAXOJUTCSI MEXKKIJIETOUHOE BELIECTBO, COeUHAoNIee KileTKu. Eciu
MEKKJIETOYHOE BEUIECTBO pa3pyIIaeTcs, TO KIETKH pazbenuustoTcs. [lo popme pactutensHbie
KJIETKH OBIBAalOT CAMBIMH Pa3HOOOPa3HBIMHU. HO UMEIOT 001IIee CTPOCHHUE.

Crpoenue knetok. @ynkiuu. CBoiicTBa

CTeHka
KIETKM XKnoponnacTel
LieHTpankHaa Mnazmarudyeckan
BAKYONb membpaHa
M UTOX OHOPUK
Annapart Mnazmogecma
FoneaHa
Nuz0combl
Pubocombl
Ap0 Obonoyka
Agpa
AapbIW KO
MpaHynApHaa
Magkaa JHAgONNazmMarudeckan
aHgonnazmaTeckan . CETb
ceTb '
1
Luronnasma ‘

KneTkun Bcex opraHM3MOB MMEIT e4UHYI0 CXEMY CTPOEHMUSA, B KOTOPOM ACHO NPOABAAETCA
06LLHOCTb BCEX NPOLLECCOB KU3HEeAeATeNbHOCTU. Kaxkaan KNeTKa BK/IOYaEeT B CBOM COCTaB ABe
HepaspbIBHO CBA3aHHbIE YaCTU: LUTONAA3MY M A4P0.

KOHTpOJIbHLIe BOITPOCKHI:

1.3 gyero cocTout KJjaerka?



2.113 KaKoro BeIleCTBAa COCTOUT 000JI0YKA KJIETKH?

3.Kak na3siBaeTcs O€CIIBETHOE BEIIECTBO, 3aIOJIHSIONIEE TEJIO KIAETKH?

4 Kakol 1miacTui UMCeT 3¢IEHBIN I[BET?

5.B kaxoii yacTH KJIeTKHU COJEPKUTCS SAPBIILIKO?

6.Kak Ha3bIiBaeTcs nporecc, KOTOPbI MPOUCXOAUT TOJIBKO B PACTUTEIIbHBIX KJIETKaX?

IIpakTnyeckoe 3ansaTue Ne3 (2uaca, 1 cemectp)

Pa3nes 2. Yuenue o kieTke

Tema 2.3. )Ku3HEeHHBIN UK KIETKH.

LleJsib: TOBTOPUTH CBEJCHUS O KU3HCHHOM LIUKJIE KIICTKH.

3aganue:

1.BupycHsbie u 6akTepraabHbie 3a00IeBaHMS.

2. O0ue NpUHIUIIBI UCIIO0JIB30BaHUS JIEKAPCTBEHHBIX BEILIECTB.

3.0cob6eHHOCTH IPUMEHEHUSI aHTUOMOTHKOB.

4.IlpencraBiieHre YCTHBIX COOOIICHUH ¢ MIPE3eHTAIME!, IIOATOTOBIEHHBIX MO MEPEYHIO
HCTOYHHKOB, PEKOMEHIOBAaHHBIX ITPETIO/IaBaATEIIEM.

OcCHOBHbBIE CBeJIeHHA:

Knerounslii (ku3HEHHBIIN ) LUK — 3TO MEPHOJ CYLIECTBOBAHUS KIIETKH C

MOMeHTa 00pa3oBaHus /10 e€ rudenu win aeneHus. [[poaomkuTeIbHOCTh KIETOYHOTO UKIIA Y
Pa3HbIX OPraHU3MOB 3HAUUTEIBHO pa3ianyaeTcs: y npokapuot oH jurcs \(20\) — \(30\) MunHyT,
a B KJIeTKaxX dyKapuoT MOxkeT rpoaokaTtses oT \(10\) mo \(20\) yacos.

KoHnTpoJibHbIE BONIPOCHI:

1. KineTo4yHbIM IIUKIIOM Ha3bIBaeTCS MEPHOJ] OT

1) cunresza JJHK no cunreza PHK

2) MPEeCUHTETUYECKON CTaJUU JI0 TOCTCUHTETUYECKON

3) BOBHUKHOBEHHUSI KJIETKU B PE3YJIbTATE JICJICHUS JI0 €€ JCICHHS
4) CHHTETHUYECKOHN CTaIuu J0 MIPECUHTETHUECKON CTaIuu

2. PocT 1 pa3BuTHE KIETKH, BHIOJHEHUE KIETKON CBOMX (YHKIMI B OpraHu3Me, yJBOCHHE
XPOMOCOM IPOUCXOJIUT B IIEPUOJI, HA3bIBAEMBbII

1) uarepdasoit
2) meiio3oM
3) MUTO30M
4) OBOT€HE30M

3. [Tepuoa unTepdasspl, Bo Bpems KoToporo mpoucxoaut yasoenue JJHK knetku
1) npecunternueckuii (Gy)

2) cuaTeTHYecKuii (S)

3) nocrcunTeTnueckuii (Gz)

4) metadaza



4. B nportecce MUTO3a U3 OJTHON MAaTEPUHCKOM KIETKHA 00pa3yercs
1) 8 noyepHHX KIIETOK
2) 4 nouepHHE KICTKH
3) 1 nouepHsis KieTKa
4) 2 nouepHUE KIETKH

5. OdepeIHOCTh CTaANN B MUTO3€

1) renodasza, npodasa, anadasa, meradaza
2) npodasa, anadasa, metadasa, renodasa
3) mpodaza, meracaza, anadasa, Tenodasa
4) metadasa, Tenodasa, mpodasa, anadasa

6. B anadaze MuTo3a mpouCXoauT

1) pacxoxaeHre XpoMOCOM K MOJIF0CaM KIIETKU
2) cnupanu3anus XpoMoCcoM

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

IpakTnyeckoe 3ansitue Ne4 (2uaca, 1 cemectp)
Pa3nea 3. Opranusm. PasmHOXeHUe U UHIUBUYaIbHOE PAa3BUTHE OPTaHU3MOB.

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

1 .BeisiBIIeHNE U OomMcaHUe MPU3HAKOB CXOJCTBA 3apOJBIIIEH YeIOBeKa W JPYTUX MO3BOHOYHBIX
KaK JI0Ka3aTelbCTBO UX BOJIIOLIMOHHOTO POJICTBA.

2. CpaBHUTE XapaKTEPUCTUKU OECIIOJIOTO U TTOJIOBOTO THUIIOB PA3MHOKEHUSI.
3anonHuTe TabaMIy «XapakTepuCTUKA TUIIA Pa3MHOKEHUS.

1) KonnuecTtBo ocobeil [1s1 pa3MHOXKEHHUSL.

2) Kakoii Tun KJIETOK MPUHUMAET y4acTHE B Pa3MHOKEHHH.

3) U3 kakux KJIETOK MOSBISETCS HOBBIM OpraHU3M.

4) buonoruyeckasi OCHOBa Pa3MHOXKEHUS (32 MCKIIFOUEHHEM BBICHIUX PacTEHUH).
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 pa3MHOKEHHS.

3. BemonHuTe TecToBoe 3aganue. BeioepuTe Tpy MpaBUIIBHBIX OTBETA U3 LIECTH.

1. ITpu moJI0BOM pa3MHOXKEHHUH XOPIOBBIX:

1) mporCcXOaUT OIJIOIOTBOPEHHUE;

2) IOTOMKH SIBIITFOTCS TCHETUYSCKUMU KOTTHSIMH POJIUTEIICH;

3) raMeThl UMEIOT JUIUIOUAHBIA HAaOOp XpOMOCOM;

4) 1oJsioBbIe KJIETKH 00pa3zyroTCsl MyTeM Meio3a;

5) oNoBBIE KJIETKU 00pa3yroTCs MyTeM MHUTO3a;

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



1) ynBoenue xpomMocoM B uHTepdase;
2) oOMeH yyacTKaMHi TOMOJIOTHYHBIX XpOMOCOM B mpodase | metiosa;
3) MUTOTHYECKOE JCJICHUE KIETOKIPEIIICCTBEHHUI] TAMET;
4) cinyvaifHOe CIIMSHHAE TaMEeT MPH OIUIOAOTBOPEHUU;
5) nanuuue npodasbl, Metadasbl, anadaszsl U TeT0(a3bl B KICTOYHOM IHKIIC,
6)cydaiiHOE PacXOoXIACHHUE TBOMHBIX XPOMOCOM IIPHU TIEPBOM JICTICHUH MeH03a.
3.YUt0 xapakTepHO JjIsl OE€CII0I0r0 pa3sMHOKCHHS?
1) MOTOMCTBO UMEET T€HbI TOJIBKO OJHOI0 MATEPUHCKOIO OpraHu3Ma
2)IOTOMCTBO TEHETUYECKH OTIIMYAETCS OT POAUTEIBCKUX OPTaHU3MOB
3)B 00pa3oBaHUHU MMOTOMCTBA OOBIYHO YYaCTBYIOT JBE OCOOH
4)B 00pa3oBaHWU TOTOMCTBA Y4acTBYET OJTHA 0COOb
5)pa3MHOKEHUE YaCTIMU BEreTaTUBHBIX OPraHOB
6)B pa3MHOKEHUH YYaCTBYIOT I'aMETHI.
5. UTo XapakTepHO AJIsI OJIOBOT'O Pa3MHOKEHUS?
1) MOTOMCTBO MMEET I'eHbI TOJIBLKO OHOTO MAaTEPHUHCKOTO OpraHu3Ma
2) IOTOMCTBO F€HETHUECKU OTIINYAETCS OT POJAUTENBCKUX OPraHU3MOB
3) B 00pa3oBaHUU TOTOMCTBA OOBIYHO YYACTBYIOT JIBE 0COOU
4) B 00pa30BaHUM IIOTOMCTBA Y4acTBYET OJHA 0COOb
5) cymiecTBOBaHHE 00OEIIOIBIX JKUBOTHBIX
6) pa3MHOXEHHE YaCTsIMU BEr€TaTUBHBIX OPraHOB

OcHOBHBIE CBeIeHHS:

Pa3MmHOXEHHE — CIIOCOOHOCTh KHMBBIX OPTaHU3MOB BOCIPOU3BOAMTH ce0e MOJOOHBIX.
Paznnuator 1Be OCHOBHBIE (QOpPMBI pa3MHOXKEHUS — Oecrnonoe M 1oJjoBoe. becrnonbim
HA3bIBACTCS Pa3MHOXKEHHUE, KOTOPOE MPOUCXOAUT O0e3 oOpazoBaHus rameT. B HEM ydacTByeT
0JiHa 0c00b, a TEHOTHUI MOTOMCTBA TaKOH K€, KaK y POJIUTENbCKOM 0COOH.

Pa3mHoKkeHNe OpraHu3MoB - BOCIIPOU3BECHHE ceOe MOA00HBIX.

BecnoJioe pasMHOKeHHNe - pa3MHOKEHHE, OCYILECTBIISIONIEECS C yYaCTUEM JIMIIb OJJHOU

ocoOu. BereraTuBHOe pa3MHOKeHHe- PA3MHOKEHUE YaCTAMU Tella WK IPYNIaMy KJIETOK; IPH
HTOM y4acTBYET TOJIBKO OJIHA POAUTENHCKAS 0COO0b.

ITo10BOE pa3zMHOKeHMe - BOCIIPOU3BEIeHNE ce0e MOA00HbIX, MPOUCXOAdIIee, KaK IPaBUIIo, C
y4acTUeM JIBYX 0coOell B pe3ysbTaTe CIAUSHUS TaMeT, T. €. KOMYJIALNN SHLIEKIEeTKU U

criepMaTo3ouna.

ITapTeHorene3 - ciocod MOJIOBOTO PAa3MHOKEHHUS, TPH KOTOPOM 3apOBIII PA3BUBACTCS U3
HEOIJIOAOTBOPEHHOM SHULIEKIETKH

OmoaoTBOpEHHE - IPOLIECC CIUSHUS STUIEKIETKH CO CIIEPMaTO30UI0M.
I'amera - nosioBas KiieTka
SliiuexkierKka - )KeHckas IoJjioBas KJIeTKa

Yepenopanue MOKOJIEHUI - CMEHA ITOJIOBOIO U OECIOIOr0 MOKOJIEHUH B LIUKJIE Pa3BUTHS
HEKOTOPBIX KUBOTHBIX M PACTEHHH, PA3TUYAIOLINXCS CIIOCOOOM pPa3MHOKEHHS.

Konbroranus - ¢popma nonosoro mnporecca 6e3 ydacTus ramer.



KoHTposbHbIE BOIPOCHI:
1.IIpenmytiecTBa U HEAOCTATKU OECIIONIOTO PAa3MHOKEHHUSI.
2.Ilouemy TOJOBOE pa3MHOXKEHHE IOJYYHWJIO HanOoJee MIMPOKOE PaCHpOCTPaHEHUE Cpenu

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

IIpakTuyeckoe 3ansaTue Ne5 (2uaca, 1 cemectp)
Pa3nea 3. Opranusm. PasmMHOXeHUE U MHIUBUIYaIbHOE PA3BUTUE OPTaHU3MOB.

Tema 3.2. InnuBuiyanpHOE pa3BUTHE YEIOBEKA.
He.m;: IMOBTOPHUTH CBCACHUSA MHANBUAYAJIbHOTO Pa3BUTHUS YCIIOBCKA.

3apanue:

1. MuaquBuyanbHOE pa3BUTHE YEJIOBEKa: KPaTKO 00 OCHOBHBIX dTalax.
2.BHyTpuyTpOoOHBIN IEPUO PA3BUTHUS.
3.ITocTAMOpHOHATILHBIN OHTOTCHES.

4.IlocnencTBus BIUSIHUS QJIKOTOJIsl, HHKOTMHA, HAPKOTUYECKHUX BEIIECTB, 3arps3HEHUS CPeibl Ha
pa3BUTHE YEIIOBEKA.

5 IlpencraBieHne yCTHBIX COOOIICHHI ¢ TIPEe3eHTAlUEeH, TTOJATOTOBICHHBIX TI0 IEPEUHIO
HMCTOYHHMKOB, PEKOMEHIOBAHHBIX MPETOJaBATEIIEM.

OcHoBHbIE CBEIeHUS:

OHToreHes (BUBOT€HE3) — 3TO MHANBUIYATbHOE Pa3BUTHE OPTaHU3Ma )KUBOTHBIX U YEJIOBEKa,
COBOKYITHOCTb I1OCJIEJOBATEIbHBIX MOP(HOIOTUYECKUX, (PU3UOTOTHUECKUX U OMOXUMUYECKUX
npeoOpa3oBaHui, MPETEPIeBaeMbIX OPraHU3MOM OT MOMEHTA 3aPOXKIACHUS J0
dusnonorunueckoit cmepti. UnauBuayaabHoe pa3BUTHE YeJI0BeKa — HTO Pa3HOOOpa3HbIe
W3MEHEHUS, TPOUCXOISIINE C OPTaHU3MOM OT MOMEHTA 3a4aTHsl O CMEPTH, TIEPEXO/1 U3 OJTHOTO
COCTOSIHMSA B Apyroe. EnunHurieit pocra u pa3BuTus opranu3ma sipisercs kierka. ®opmupoanue
YeJIOBeKa HAUMHAETCS C MPOLECCca CIMSHUS TallIOUIHBIX MOJIOBBIX KIETOK (SIUIIEKIETKU U
CIIepMaTo3011a, 00pa30BaHMsI OAHON AUILIIOUTHONW KIIETKA — 3UTOTHI).

NunuBuyanpHOE pa3BUTHE OPraHN3Ma YEIOBEKa HAYMHAETCS C TIPOIIecca OII0I0TBOPEHHS.
SNLEeKIeTKN CO3PEBAIOT B OPraHU3ME KEHIMHBI KX bl Mecsll. B cepeanHe MEHCTpyalTbHOTO
LMKJIa TPOUCXOAUT OBYJISLIMA U AUIIEKIETKA HAUMHAET CBOM HEMPSAMOU MyTh B MaTKY.
CnepMaTo30u/1bl MOMAIAI0T B OPTaHU3M KEHIIMHBI BO BpEMs M10JI0BOr0 akTa. OmiojoTBOpEeHNE
Yarie BCEro MPOUCXOAUT B MATOYHOM TpyOe. 3uroTa MpoXOAUT Pl TOCIIEIOBATETHHBIX
JelIeHUH, 1 00pa3yeTcsi SMOPHOH.

KoHTpoJsibHbIE 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 NepHOILI BHYTPHYTPOOHOTO Pa3BUTHSA (3aUaThe - POXKICHHE).
2. Ilepeuncnuthb nepuospl NOCTHATAIBHOIO Pa3BUTHUSA (OT poxaeHus 1o 21-25).

3. IlepeuncnuTh meproOAbI 3peioro pa3sutus ( 0121-25 no dhusznonorunvyeckoit cMepTn).

IpakTnyeckoe 3ansitue Ne6 (2uaca, 1 cemectp)

Pa3nen 4. OCHOBBI TEHETUKU U CEIEKIIUU

Tema 4.1 OcHOBBI Y4EHUsI O HACIIEICTBEHHOCTH U U3BMEHUYUBOCTH

Leab: cocTaBneHue nMpocTeiiiel cXeMbl Ha CKpelIBaHie U pellieHue 3aauu Ha
MOHOTHOPHUAHOE U TUTHOPHUIHOE CKPEUIMBaHUS, BbISIBIICHUE BIMSHUS MyTarecHOB Ha
OKPYXKaIoIYIO CpeLy.

3aganue:

1.I'eneTnka — HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHu3MoB. I'.
Menzenb — OCHOBOIIOJNIOKHHUK T€HETHKH.

2.CocTaBneHre TPOCTEUIINX CXEM MOHOTHOPUIHOTO U AUTHOPHIHOTO CKPEUTHBAHMUS.

OcHOBHBIE CBeICHHUA:

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

Huzubpuonoe ckpewueanue — 3mo ckpewusanue, 8 KOmopom HabI0IeHIe BEAETCS 10 IBYM
IIPU3HAKAM, T.€. OTCJICKUBAIOTCS AJUIEIH IBYX I€HOB.

['enernyeckue 0003HAUEHUS:

P — pogurenu; F — mOTOMCTBO, YHCIIO YKa3bIBAET HA MOPSAIKOBBII HOMED moKosieHus, F1, F2.

X — 3HA4YOK CKpeLIMBaHUs, MYKCKHE 0cOOH, )KEHCKUE ocodu; A, a, B, B, C, ¢ — OTA€TbHO B3AThIE
HacJIeICTBEHHbIE TpU3HaKu. A, B, C — ToMMHaHTHBIE aJieNy reHa, a, B, € — PElleCCUBHbIE
aJyIeNy reHa. Aa — TeHOTHII, TETEPO3UT0Ta; aa — PELIECCUBHAsA TOMO3UT0Ta, AA — TOMUHAHTHAs
TOMO3HTIOTa.

Knaccuueckum npumepomM MOHOTHOPUIHOTO CKPEUIMBAHUS SBISIETCS CKpElIMBaHHE COPTOB
ropoxa C JKEJITBIMH U 3€JIEHBIMH CEMEHAMU: BCE IIOTOMKHU UMEIIN XKENThle ceMeHa. MeHenb
MpUILENT K BBIBOAY, UTO Y THOpH/Ia IEPBOTO MOKOJIEHUS U3 KaX/10M Maphl ajJbTepPHATUBHBIX
NPU3HAKOB MPOSIBIIETCS TOIBKO OJAUH — OOMUHAHMHBIL, 3 BTOPOU — peyeccuenblil — He
pa3BUBaeTcs, Kak Obl HCUYE3aeT.

P AA * aa — pooumenu (yucmole 1unuu)

A, a— camemwl pooumenell

Aa — nepsoe noxonerue 2ubpudos

OTa 3aKOHOMEPHOCThH OblJIa Ha3BaHa 3aKOHOM €IUHO00pasusi TMOPUIOB MEPBOTO MOKOJICHUS WU
3aKOHOM JIOMUHUPOBAHUSI.



KoHTpoJibHbIE BONIPOCHI:
1. Yto Takoe MOHOTHOPHUIHOE U TUTUOPHIHOE CKpeIIBaHKE?

2. Kakue renerndeckre 0003HaYCHUS HCIIONB3YIOT ISl CXEMAaTUYHOTO U300pakeHUS
CKpeIIMBaHUs?

3. Yrto Ttakoe myranus?

4. Kakue K1accbl MyTareHOB CYILECTBYIOT?

IIpakTHyeckoe 3ansaTue Ne7 (2yaca, 1 cemectp)

Pa3znen 4 OcHOBBI T€HETUKHU U CEJIEKIIUH.

Tema 4.2 OCHOBBI CEJIEKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTraHNU3MOB.

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

[IpoBeps cBoM 3HaHUSA 110 TeMe «OCHOBBI CEIEKIIMH PACTEHUI, )KUBOTHBIX U
MUKPOOPTaHU3MOBY.

3amanme Ne 1.

BceraBbTe nponyuneHHbIe CI10BA.

B paitonax Cpenneit A3uu , Kak IpearonaraiT, BIepBbie ObLITH 0JJOMAITHEHBI , aB
Maitoit Asuu

[Ipenok KpymHOTO poraToro CKoTa BIIEPBBIE OJIOMAIIIHEH B psijie obnacteit EBporbl, a
MPEIOK IOMAIIIHEN B crensix [IpuuepHoMOopbs.

3amanue Ne 2.

3aKoHUYNTE NPeEAJI0KEHHE.
2.1. BuorexHomorusa — 21o ...

2.2. HCJIL HCPOACTBCHHOI'O CKPCIIMBAHUA - ...

OcHOBHBIE CBe/ICHUS:

Cenektus (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AAHUS
HOBBIX U YJIYUIIEHUS YXKE CYIIECTBYIOLUIUX COPTOB KYJbTYPHBIX PACTEHUH, IOPOJ TOMAIIHUX
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB C IIEHHBIMH JIJISl IPAKTUKU MPU3HAKAMU U
CBOWCTBaMH.

3aaun ceIeKUUU BBITEKAIOT U3 €€ ONPEEICHNUs — JTO BHIBEJCHHE HOBBIX U
COBEPUICHCTBOBAHUE YK€ CYLIECTBYIOIIUX COPTOB PACTEHUH, TOPOJ )KUBOTHBIX M IITAMMOB
MUKpOOprann3moB. CopToM, NOPOJON U HNITAMMOM HA3bIBAIOT YCTOWUYUBYIO TPYIIITY
(MOMyYJNALUIO) )KUBBIX OPraHU3MOB, HICKYCCTBEHHO CO3/aHHYIO YEIOBEKOM M UMEIOIIYIO
orpezieNieHHbIE HACJIeICTBEHHbIE 0COOCHHOCTH.

Bce ocoOu BHYTpH OpOIBI, COpTa U IITaMMa UMEIOT CXOJIHbIE, HACIIEICTBEHHO
3aKperyieHHbIe Mopdoiornyeckue, prU3noaoro-OnoOXUMUYECKUE U X03HCTBEHHbIE TPU3HAKU U



CBOICTBa, a TAKXKE OAHOTUITHYIO PEaKIUI0 Ha (DaKTOPHI BHEIIHEW cpeibl. OCHOBHBIMU
HAIPaBJICHUSIMU CEJICKIIMU SBIISIOTCSA:

1. BBICOKAs YPOKalHOCTh COPTOB PaCTeHUH, MIIOJOBUTOCTh U MPOAYKTUBHOCTH MIOPO/]I
JKUBOTHBIX;

2. Ka4eCTBO MPOAYKIIMH (HampuMmep, BKYC, BHEITHUN BH/I, JIEKKOCTh TIOJIOB U OBOLIEH,
XUMHUYECKHH COCTaB 3epHa — coJiep:kaHue OesKa, KJICHKOBUHBI, HE3aMEHUMbBIX AMUHOKUCIIOT U
T. 11.);

3. ¢u3HoNOrNUYecKre CBOMCTBA (CKOPOCHENOCTh, 3aCyX0YCTOMYHBOCTb,
3UMOCTOMKOCTh, YCTOMYMBOCTH K OOJIE3HSIM, BPEIUTEISIM U HEOIArONPUATHBIM KIIMMAaTHYECKUM
YCIIOBHSIM);

4. UHTEHCUBHBIN MYyTh pa3BUTHS (Y paCTEHUN — OT3bIBYMBOCTH Ha yJI00pEHUS, MOJIHB,
a 'y )KMBOTHBIX — «OIUIaTa» KopMa u T. I1.).

KonTposbHbIe BOPOCHI:

1. OT yero 3aBUCHUT yCIeX CENEKIUOHHON pabOThI?
2. 1514 9ero NpuMEHSIOT THOPUAN3AIHIO C TOCIEAYIOIUM 0TO0pOM?

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

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

Paznen S [lpoucxoxaeHue U pa3BUTHE )KU3HU HA 3eMiie. DBOJIIOLIMOHHOE yUEHHE.

Tema 5.1 [IpoucxosxaeHne 1 HayaabHbIE STAlbl PA3BUTHUS KU3HU HA 3eMIIe.

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

3aganue:

BBISIBUTH T1aBHBIE COOBITHSI, POMCXOAIINE B pa3HbIe 3pbl U MEPHOIbI Pa3BUTHUS
OpraHMYECKOro MHUpa, apoMop(03bl, BOSHUKIIIKE B PACTUTENHHOM U )KUBOTHOM Mupe. Pa3BuBaTh
HaBBIKU pabOTHI CO 3BYYAIUM TEKCTOM, aHAJIM3UPOBATh €T0, JeJIaTh BBIBOJbI, & TAKXKE
pa3BUBaTh BHUMaHHE U KPUTUUECKOE MBIIUICHUE.

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

a — COCTaBOM HEOPraHUYECKUX COEIUHEHI

0 — HAIMYMEM KaTallu3aTopoB

B — B3aUMOJICUCTBUEM MOJIEKYII IPYT C IPYTOM

I — 0OMEHHBIMH ITpoLIeccaMy, 00€CTIEYMBAIOLIUMH MOCTOSIHCTBO CTPYKTYPHO- (DYHKIIMOHAIbHOM
OpraHU3alu CUCTEMBI

2. [lepBbIMU )XKMBBIMU OpraHU3MaMH Ha HaIllel MIaHeTe ObUIH :
a — aHa’pOOHBIE TeTePOTPOPHI
0 — a’poOHBIE reTepOTPOdBI



B - aBTOTPOdHI
T — OpPraHU3MbI-CHUMOHNOHTHI
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a — JIOTHYECKOE 0000I1IeHrE OMbITa

0 — HAYYHO MOCTABJICHHBINA OIBIT

B — HAYYHOE MPETOI0KEHUE

I' — U3y4CHUE U3MCHEHUH, POUCXOIAIINX B IPHPOJIC

4. BHonornyeckom CHCTEMON HA3bIBAIOT
a — OpraHbl )KMBOI'0 OpraHu3Ma
0 — HECKOJILKO PSIIOM PACIOJIOKEHHBIX OPTaHOB
B — 00BEIMHEHNE OTHOPOJIHBIX KJIIETOK
r—OHOJIOTUYECKUE OOBEKTHl Pa3HOH CTEIEeHU CII0KHOCTH, HMMEIOIIME HECKOJIbKO YpPOBHEU
OpraHu3alu

5. XumMudeckast HBOJIIOIUS Ha IpeBHEN 3emiie 3aBepIIniach
a — aOMOTreHHBIM CHHTE30M OHOJOTHYECKHX MOHOMEPOB
0 — 00pa3oBaHUEM TOJUTICIITHIOB
B — CHHTE30M OMOMOIUMEPOB
T — CIIy4aifHO BO3HUKIINM O0BETNHEHHEM OCIKOB U HYKJICMHOBBIX KHCIIOT
6.0meiTh! JI. [lacTepa nokaszanu BO3MOKHOCTb
a — caM03apOoKJICHUs KU3HU
0 — MOSIBIIEHUS )KHBOTO U3 KUBOTO
B — 3aHECEHUS «CEMSH JKU3HI
T — OMOXUMHYECKOU IBOJTIOINH
7. 151 OMOIOTUYECKO SBOJIIOLUH Ha 3eMJle PELIAOIIyI0 POJIb ChIrPaIl KOCMHYECKHE,
IUTaHETapHbIE M XUMUYECKUE YCIOBHUS, 00ECIICUNBILINE HAIUYUE BOJIBI:
a — B ra3000pa3HOM COCTOSIHUU
0 — B TBEPJIOM COCTOSIHUU
B — B )KMJIKOM COCTOSIHUU
I — B BUJI€ BOJHOW «pyOalIKuy», OKpy>Karolieil OpraHn4eckue MOJIeKYJIbl
8.I10710BBIM IIpOIIECCOM B UCTOPUM 3€MJIH MEPBBIMH 00J1a1aJIu:
a — MPOTOOHOHTHI
0 — a’poOHbIe OaKTEpUH
B — DYKapHOTHI
I — IPOKAPHOTHI
9.I1epBbIe HyKapuOTHI, AaBIINE HAYAJI0 KUBOTHBIM, ITOIYYaJIH SHEPTUIO, HEOOXOIUMYIO TS
KHU3HEIEATEIIbHOCTH
a — o0pazys nupodocdar
0 — MOTJI0TUB a3pOOHbBIE OaKTepUU
B — «3aKJIIOYUB COI03)» C MEPBUUYHBIMU (POTOCHHTETUKAMHU
' — HCIIOJIB3Ysl YNIbTpadroseToBOE U3TydeHHE

[TpoucxoxaeHne u HauaabHbIE ATAIbI )KU3HU Ha 3emJie (2 BapHaHT)
1.CoryiacHO TEOpUH CaMOIPOU3BOJIBHOIO 3aPOXKICHHS AKU3Hb:
a — BO3HUKaJIa HEOJHOKPATHO U3 HEKUBOT'O BEILIECTBA
0 — 3aHEceHa Ha Hallly IJIaHeTy U3 BHE
B — ObLIa CO3/1aHa CBEPXbECTECTBEHHBIM CYIIIECTBOM B ONPEACIEHHOE BpeMs
I' — BO3HUKJIA B pE3yJIbTaTe MPOLIECCOB, NOJUUHSIOMIMXCS (PU3MUECKUM U XUMUYECKUM 3aKOHAM
2.0xoHuaTenbHO B 1861 r. moka3an ONbITHBIM ITyTEM HEBO3MOKHOCTD IOSIBJIEHUS )KMBOIO U3
HEXHUBOTO



(abuorenes) Ha 3emuie:

a—®. Pean B — A. JleBeHryk
6 — JI. Tlactep r — JI. Cnamnanmanu
3. Bnepeie B 1924 1. BbICKa3all IPEANOI0KEHHE 00 aOMOTeHHOM IPOUCXOXKICHUN
OpraHUYECKUX
BellecTB Ha 3emiie U cPOopMYTUpPOBaI KOALEPBAaTHYIO TUIIOTE3Y:
a — JIx. Xongeitn B — C. Muep
06 — A. Onapun r — JIx. bepnan

4. CornacHO COBpPEMEHHBIM IPEICTABICHHUSIM, HEOOXOAUMBIMU JJIs1 BOSHUKHOBEHHS KHU3HH Ha
3emie SIBISUINCH:
a — onpeeNéHHbIE XUMHUECKUE COSTMHEHNS U OTCYTCTBHE T'a3000pa3HOro KUCIOpo1a
0 — HaJIMYKMe UCTOYHUKA SHEPTUH, ONPEIeIEHHbIE XUMUYECKIE COeTMHEHUS U Oe3rpaHNYHO
J0JIT0€ BpeMs
B - 0€3rpaHUyYHO JOJTrOe BpeMsl, ONpeesIEHHbIE XUMUYECKIE COeIMHEHUS U OTCYTCTBUE
ra3000pa3HOro Kuciopoaa
T - onpeAeNEéHHbIe XUMUUECKHUE COeTUHEHUS, HaJTNUie UCTOYHNKA YHEPTUH, OTCYTCTBHE
ra3000pa3HOro KUCIOpoaa, OE3rpaHUYHO JO0JT0€ BpeMs
5. Camonpou3BOIBHOE 3apOKICHHE KU3HU Ha 3eMJIe B Hallle BpeMs MPeICTaBISAETCS
MaJIOBEPOSITHBIM [TOTOMY, UTO:
a — Ha 3emJie CIMIIKOM MaJo JAeHCTBYIOUINX BYJIKAHOB
0 — He XBaTaeT yabTpaduoIECTOBOTO N3ITyIeHHUS, YTOOBI 00ECTIEUUTH MPOIECC IHEPTUECH
B — 3JICKTPUUECKasi aKTUBHOCTh aTMOC(hephl SBISETCS HEJOCTATOUHOM JIJIsl CHHTE3a
COCIMHEHU I
I' — XUMUYECKUE COSMHEHHMSI, U3 KOTOPBIX MOTJIa Obl BOSHUKHYTH )KM3Hb, MTHOBEHHO ObLITH
OBl OKHCIJICHBI WJIH TIOTJIONMIEHBI CYIIECTBYIOIMMH OpraHU3MaMHt
6. CornacHo KoalepBaTHON THIIOTE3€, KOoalepBaThl 00J1a/1a]Ti CBOWCTBAMU KHUBOTO MOTOMY, YTO
OHHU:
a — COCTOSUIM U3 OETIKOBBIX MOJIEKYJ M M30MpPaTEIbHO MOTJIOIIAIN BEIIeCTBa
0 — 06yagany crmocOOHOCTHIO K BOCITPOM3BOJICTBY U CAMOOOHOBJICHHIO XUMHUYECKOTO COCTaBa
B — N30MpaTENIbHO MOTJIOIAIN BEIIeCTBa, YBEIMUUBAIN CBOM 00BEM U pacnaiaiuch npu
OTIpeIeNIEHHBIX YCIOBHAX Ha 00Jee MelKue
I' — pearupoBaJid Ha U3MEHEHHE XMMUYECKOI'0 COCTaBa OKPY’KaIOLIeH Cpe/ibl M caMU BBLACISIIN
COCJIMHCHMUS, N3MEHSIOIINE €
7. IlepBble KMBbIE OpraHU3MBbI (IPOOMOHTHI), HOSBUBIIMECS Ha 3eMJie, 0 Coco0y MUTaHUs OBbUIH:
a — aHa’pOOHBIMU TeTepoTpodamu B — @3pOOHBIMH XeMOTpodamu
0 — aHa’poOHBIMU POTOTpODaMH I — a9pOOHBIMHU TeTepoTpodamMu
8.CornacHo Teopuu OMOXUMHUYECKON IBOJIIOIIUHN KU3Hb:
a — CyIIeCTBOBaja BCerna
0 - BO3HHKaJIa HEOTHOKPATHO M3 HEKUBOTO BEIIECTBA
B - 3aHECEHA Ha HAIlly IJIAHETY U3 BHE
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIUHSIIONINXCS (PU3HUECKIM U XUMUIECKUM
3aKOHAM
9. CornacHo TeOpUM NaHCIEPMHH KU3Hb
a - BO3HHMKAaJIa HEOITHOKPATHO U3 HEKMBOT'O BEIIECTBA
0 - 3aHeceHa Ha Hally IUTAHETy U3 BHE
B - ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYILIECTBOM B OIpPEENEHHOE BpeMs
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIHHSIIONINXCS (PU3HUECKUM U XUMAYECKIM
3aKOHAM

OcHOBHBIE CBEICHHS:



Bech nmepuos cymiecTBOBaHMs )KU3HU Ha 3eMJIe MOKHO pa3/IeIuTh Ha 2 Tepruoia; TOKeMOpui,
WM KpUIITO30M (IEpBUYHBIN 1tepuo/, 3,6 10 0,6 mupx iet), u Gpanepo3oit. Itu 2 nepuoaa
Pa3BUTHS KU3HU MIPUHSATO JIETUTH Ha OoJiee Meskue — 3pbl. KpunTo3oii BKItoUaeT B cedst
apXenCKyIo (IpeBHSS )KU3HB) U MTPOTEPO30MCKYIO (MIepBUYHAS KU3HB) 3pbl. DaHepo3oit
BKJIFOYAET B ceOs MMaie030MCKYI0 (IPEBHSS KU3HB), ME3030MCKYIO (CpeIHsIs )KU3Hb) U
KaifHO30MCKYI0 (HOBas )KU3HB) APbl. [ paHUIIBI MEKY dpaMU — 3TO TII00ATBHBIE BOJTIOIMOHHBIE
coObITHS, BEIMUpaHUs. B cBOIO o4epe/ib 3pbl ASNSITCS Ha MEPUOIbI, IEPUOJIBI - HA SITOXH.
Hcropust pa3BUTHA )KU3HU HAa 3eMJI€ CBsI3aHA HEMOCPEACTBEHHO C U3MEHEHHSIMU 36MHOU KOPBI U

KJIMMaTta IJIaHCThI.

CywectByer 5 3p:
1. Apxeiickas.2, IIporepo3oiickas, 3. Ilaneo3oiickas, 4. Me3o3oiickas, 5. KaitHo3olckasl.

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

IIpakTyeckoe 3anaTue Ne9 (4 yaca, 2 cemectp)
Pasnean 5 [Ipoucxosxenre u pa3BUTHE KU3HU Ha 3eMJyie. DBOIIOIMOHHOE yUeHNE

Tema 5.2 Victopust pa3BUTHsI SBOJIFOIMOHHBIX HJIEH.

He.m): OIpPECACIINTb 3aBUCUMOCTD 3BOJIIONMOHHBIX W3MEHCHHI B OpraHNu4Y€CKOM MHUPEC OT

M3MEHSIOIINXCS YCIIOBUN Ha 3emiie.
3amanmue:

1.BbISIBUTH TJ1aBHBIE COOBITHUS, MPOUCXOSIIUE B pa3HbIE 3Pbl U IEPUOABI PA3BUTHS
OpPraHU4ecKoro Mupa, apoMop(o3bl, BO3HUKIINE B PACTUTEILHOM U )KUBOTHOM Mupe. Pa3BuBath
HaBBIKU PA0OTHI CO 3BYYAIIM TEKCTOM, aHAJTM3UPOBATH €T0, JeNaTh BHIBOJIBI, a TAKKE

Ppa3BUBAaTh BHUMAHHUEC U KPUTHYCCKOEC MBIIIJICHUEC

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

PCKOMCHAOBAHHBIX IPCIIOAaBaTCICM.

OcCHOBHbBIE CBeICHHS:

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



TOTOBBIMH OPTaHWYECKHMHU BEIIECTBAMH, CHHTE3UPOBAHHBIMHU B X0J1€ XUMHUYECKON
SBOJIIOLNH, T. €. ObUTH reTepoTpodamu.
o IlepBblif mepuoa pa3BUTHS OPraHUIECKOTO MUPA HA 3eMIIe XapaKTEPU3yeTCs TEM, YTO
MIEPBUYHBIC KUBBIC OPTaHW3MbI ObUTH aHadPOOHBIMU (CKHJIM O€3 KMCIIOPO/Ia), MUTAIUCH U
BOCIIPOM3BOAMIINCH 33 CUET “‘OpPraHMYECKOro OyIboHa”, BOSHHUKIIErO U3 HEOPraHUIECKUX

CHCTEM.

o Hexotopsie mpocTbie coenuHeHns 001aJat0T CIOCOOHOCTHIO MOTJIOMIATH CBET, €CIIM OHU
BKJTIOYAIOT B CBOW COCTAaB aTOM MarHus (Kak B XJIOpopuLie). YIOBICHHAS TAKHIM
00pa3oM cBeTOBasi YHEPTUS MOXKET ObITh HCIIOJIb30BAHA JUIS YCHIICHUS PEAKINi 0OMeHa,
B YaCTHOCTH, JJIsl 00pa30BaHMsI OPraHUYECKUX COSJIMHEHH, KOTOPhIE MOTYT CHavyalia
HAKaIlJIMBAThCS, a 3aTeM PACHICIUIATHCS C BRICBOOOXKIEHUEM dHeprun. Ha aTom myTH u
IIeJT Iporiecc o0pa3zoBaHus xjaopoduiuia u GOTOCHHTE3A.

o ®oTocuHTE3 00ecreYnBaeT OpraHu3My NoIydeHne HeooxoaumMoi sueprun oT ConHIa 1
BMECTE C TEM HE3aBHCUMOCTh OT BHEIIHUX MTUTATEIBHBIX BEIIECTB. Takue opraHu3Mbl
HA3BIBAIOTCS aBTOTPO(PHBIMU

e C “KucnopogaHoi peBoIOIUEl” CBsI3aH U MEePeXo] OT MPOKAPUOTOB K dyKapHoTaMm. Y
sykapuotoB JIHK yxe coOpana B XpoMOCOMBI, 2 XpOMOCOMBI COCPEIOTOUYEHHI B SIAPE

KJICTKH.
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o JlanpHelIas 3BOMIONNUS yKapHOTOB ObLIa CBsI3aHA C Pa3/IeICHUEM Ha PAaCTUTEIbHbBIE U
KUBOTHBIE KJIETKU. DTO pa3/ieJIeHUe ITPOU30IILIO €lle B IPOTEPO30€, KOrAa MUP ObLI
3aceNeH OJHOKIETOYHBIMHA OPraHU3MaMH.

o CrenyromuM Ba)KHbIM 3TAIIOM Pa3BUTHSI XKU3HH U YCI0XKHEHUS ee HopM ObLIO
BO3HUKHOBeHUE npuMepHO 900 MIIH. JIeT Ha3aj [0JIOBOro pa3MHoxeHus. [lonoBoe
pasMHOXKEHHE COCTOUT B MexaHu3Me cinusHust JIHK 1ByxX MHIMBUAOB U MOCIIEIYIOIIEr0
nepepacnpesiesneHus FeHETHYECKOro MaTepuana, IIpyu KOTOpOM IIOTOMCTBO II0X0Xe, HO He

HACHTHUYHO POAUTCIISAM.

KOHTpOJ’ILHLIe BOIIPOCHI:

1.HayuHyto T€OpHIO 3BOJIIOIUH KUBOM pupoibl co3aai: a) H.M.Basuor ,0))K.b.Jlamapk, B)K. JIunneit,

r)4. lapBuH.

2.K pe3ynbTaTaM 3BOJIIOIMH OTHOCHUTCS: a)eCTeCTBEHHBIN 0TOOp, 6)UCKYCCTBEHHBIN 0TOOD,

B)BH1000pa30BaHue, T) HACIEACTBEHHOCTb.

IIpakTyeckoe 3ansaTue Nel0 (4 yaca, 2 cemecTp)

Pasznea S IIpoucxoxaeHne v pa3BUTHE KU3HU HA 3eMIle. DBOJIOIMOHHOE YUEHHUE.

Tema 5.3 Muxpo3BOJIHOLHUS 1 MAKPOIBOJFOIIHS.

eJsb: TOBTOPUTH CBEAECHUSI O MUKPOIBOJIIOLIUSI 1 MAKPOIBOJIFOIIHUSI.

3aganue:

3ananueNel 3anmonHUTH TAOIUILY:

HasBanune kpurepus Buna

B uewm 3akirouaetcs

B yeM He aOCOMIOTHOCTH
KpUTEPHSL.

Mopdoduznonorndeckuit

CX0aCcTBO 0CO0€CH MO CTPOCHUIO U
busnonoruu

HNmMmeroTcsa BUIOBI-IBOMHUKH,
BHEIIIHE OJIMHAKOBEIE, HO




HUKOT/Ia HE
CKpEIIUBAIOIIUECH.
HmeroTcst momuTHIINYECKHe
BUbI — C HCCKOJIbKUMMU
Pa3INYaOIUMHCS
(denorunamu; MHOTHE BUIBI
MMEIOT SIPKO BBIPaYKCHHBIN
MOJIOBOM TUMOPGHHU3M —
OTJINYHS CAMIIOB OT CAMOK.

buoxumuueckuit OOUIHOCTH CTPOCHHSI OEITKOB U Pa3Hble BUABI NIMEIOT OYEHB
HYKJICHHOBBIX KHUCJIOT. OOJIBIIYIO CTENIEHb
CXOJICTBA.
[urorenernyeckui CxoncTBO UKca U CTPOEHUS Pa3Hble BUABI IMEIOT OYEHB
XpOMOCOM. OOJIBIIYIO CTETIEHb
CXOJICTBA.
['eorpaduueckuii ITpoxuBanue Ha onHOM TeppuTopun — | CyIIEeCcTBYIOT BUIBI-
apeae. KOCMOIIOJIUTHI, OOUTAIOIINE
IIOBCEMECTHO, U BUJIBI C
Pa30pBaHHBIM apeaJIOM.
DKOJIOTUYECKU CxopactBo oco0eil BHIIOB B BuyTpu nonmynsiuu MoryT

MOTPEOHOCTAX M 00pa3e )KU3HHU.

OBITh TPYIIIIHI,
pasynyaromuecs mno
UTAaHHUIO, BPEMEHHU
AKTUBHOCTH H T.JI.

I'eneTnueckuit CrocoOHOCTE 0cO0€el Bra
CKpEIIUBATHCS H J1aBaTh MIOJOBUTOE
IIOTOMCTBO.

CkpeuiuBaThCs U 1aBaTh
MMOTOMCTBO MOTYT OCOOH,
OTHOCSIIINECS K PA3HBIM
BUIaM.

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

1) BO3HMKHOBEHHE CEMEHHU Y TOJIOCEMEHHBIX

2) BO3HUKHOBEHUE TUI0/1Aa Y IBETKOBBIX

3) BOBHUKHOBEHHE HEKTAPHUKOB JUIS TPUBJICUECHUS] HACEKOMBIX
4) nosiBinenue poTocuHTE3a

2.Pa3BuTHe Ha Telle OTAEIBHBIX JIOACH OOJIBIIOro KOJIHMYECTBA COCKOB HA3BIBAIOT

1) apomopdozom

2) perenepanuei

3) aTaBU3MOM

4) uauoaganrtamnuei

3.0co6u 00BeIUHSAIOTCS B O/IHY MOMYJISALNIO0 HA OCHOBE

1) KoHBepreHuUu
2) OOIIHOCTH TTUTAHUS




3) ux ponu B OHOTEOIICHO3E
4) cBOOOHOTO CKPEIIUBAHUS

4. YxaxuTe HalpaBjICHUE dBOJIIOIMH, KOTOPOE MPUBEIIO K BO3PACTAHUIO YHCIECHHOCTH MHOTHX
BHJIOB KOCTHBIX PbIO.

1) apomopdo3

2) nereHepanms

3) OMOJOTHYECKUM MPOTrpecc
4) OMOJIOTUYECKUM perpecc

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

1) NOBBIIEHHUIO UX YPOBHS OpraHU3aluu
2) pe3KoMy YIPOILICHHIO UX OpTaHN3alUH
3) MEJIKUM MPHUCIIOCOOIECHUAM

4) ux BBIMUPaHUIO

3apanme Ne3 [lpoiitu Tect

1. 13 nepeuncnenusix opranu3moB HE MokeT 3BOIIOIIMOHUPOBATH:

1) camka maensl

2) Imuessl B yibe

3) mapa ronyoei
4) mabopaTopHasi KOJIOHHS OaKTepHid

2. OCHOBHOM MPUYUHOM JIJIs1 BBIACIICHUS TPYIIIBI 0COOEH B MOMYJISIUIO SIBISETCS:
1) BHeNIHEE OTIMYKE TPYI APYT OT Apyra

2) BHyTpEHHUE OTJINYKS IPYNI IpYT OT Apyra

3) u3osALUs TPYII IPYT OT Apyra
4) HECKPEIIMBAEMOCTh WIEHOB TPYII APYT OT Apyra

3. UTo0bI C YBEPEHHOCTBIO PEIIUTh, OTHOCATCS JIM JIBA BHEIIHE MMOX0XKHX KyKa K OTHOMY BUIY,
CIENyeT:

1) cpaBHUTH UX BHEIIIHEE CTPOCHHE

2) cpaBHUTH UX MTOBEICHUE

3) IOMBITaThCSI CKPECTUTH UX U MPOBEPUTD, TOTYIUTCS JIU TIOJOBUTOE TOTOMCTBO
4) CpaBHUTH UX apeasibl OOMTaHUS

4. OCHOBHBIM KPUTEPUEM BOSHUKHOBEHHSI HOBOT'O BUIA SIBIISIETCSI:

1) nosiBieHNEe BHEIIHUX Pa3InYUil

2) reorpaduyeckast U30JIALUS MOMYIISIIHIA

3) BO3HUKHOBEHUE PENPOAYKTUBHON U3OJISILIUU MOMYIISIIIUMA
4) sxosioruueckasi u30JsIus

5. Y./lapBuH cunTa, 94TO B OCHOBE Pa3HOOOpa3usi BUIAOB JICHKUT:

1) MuMuKpus

2) 6opbr0a 3a cyIiecTBOBaHUE

3) criocOOHOCTH K HEOTPAHUUEHHOMY Pa3MHOKEHUIO
4) eAMHOBPEMEHHBIN aKT TBOPCHUS

6.I1poriecc 3BOMIONIMY BUA MOXKET OKa3aThCs 3aMEJIJICHHBIM, U BT JIOJITO Oy/IeT OCTaBaThCs Ha
OTHOCHUTEJIbHO HU3KOM YPOBHE OpraHU3aIiH B:

1) MOCTOSITHHO U3MEHSAIOIIMXCS YCIOBUIX CPEbI

2) yCIOBUSIX KECTKOM KOHKYPEHIINH

3) OTHOCUTENIBHO NOCTOSIHHBIX YCIOBUSX CPE/IbI



4) BO BCEX YKa3aHHBIX YCIOBHUSIX

7. [IpMepoM KOHBEPIeHIIMM MOKHO CUUTATh YEPTHI CXOACTBA MEXKAY A€Tb(OUHOM U:
1) TroneHeM

2) akyJoi

3) CHUHUM KUTOM

4) BceMU STUMH KUBOTHBIMU

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

1) nBwxymiero oroopa

2) cTaOMIM3HPYIOIIETO 0TOOpa

3) HampaBJIEHHOM HACJICICTBEHHOW N3MEHYMBOCTH

4) HECOBEPIICHCTBA 5I/I0B

9. [Tpumepom apomopdo3a MOKHO CUUTATH:

1) nepws y nuig 2

) KpacuBBIN XBOCT Yy MaBJIMHA

3) Kpemnkuit XBOCT y AT

4) MUHHBIE HOTTH Y LAIUIH

10.Cems1, BOZHHMKAIOLIEE Y TOJIOCEMEHHBIX PACTEHUM, MOKHO pacCMaTpuBaTh KaK:
1) apomopdo3

2) uauoaanTaluio

3) nereHepanuo

4) TUBEPreHIINIO

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

1) apomopdo3

2) uauoaanTaluio

3) nereHepanuo

4) KOHBEPTEeHLINIO

OcHOBHBIE CBeICHUA:

B nentpe npencrasnenuii Y. JlapBuHa 06 3BOJIIOLMH OPraHMYECKOr0 MUpa CTOUT 6ud. Bun
00BbEeIMHAET OPraHU3Mbl, CXO/IHbIE IO MOP(OJIOTHYECKUM MPU3HAKaM. JTO MO3BOJISET OTINYUTh
OJIHY IpyIIy OpTaHU3MOB OT Apyroil. Takoe moHMMaHuE BU1a TOMOIJIO KiIaccu(UIIUpOBaTh
OTPOMHOE pa3Ho0Opa3ue ONUCAHHBIX (OPM OPraHU3MOB U CHITPANIO MOJIOKUTEIBHYIO POJIb B
pa3sutuu 6monoruu. Hakormnenue k konny XVII B. cBeienuit 0 MHOroo6pasuu Gopm >KkMBOTHBIX
U paCTEHUH NMPUBEIIO K MPEJICTABICHHUIO O BUIaX KaK O BIOJHE PealbHbIX IpyInax ocoOei.
OcHoBomnosaratomas padora o Bugax Obuta nposeaeHa K. JInaHeeM, KOTOPBIi 305K

OCHOBBI CUCEMAMUKU.

Jo Y. JlaprHa 6ONBIIMHCTBO OMOJIOTOB CUUTAIH, YTO BUBl HEU3MEHHBI C MOMEHTA CO3/IaHUS
ux TBopoM. JTa "HEM3MEHHOCTH'" SBIISLIACH PEIIAIOIINM APTYMEHTOM BCEX
AHTUABOJIFOLIMOHHBIX YUCHUH.

I[To mepe yrinyOneHus 1 pacCIIMpEeHUs HCCIEJOBAHUHN pa3IMYHBIX BUJOB yUEHBIE ITepeCcTaIn
OTPaHUYMBATHCS PEIKUMU MYy3€HHBIMU SKCITIOHATAMU, a UCIIOJIb30BalIi Oosiee OOLIMPHBII apeall.
bb110 yCcTaHOBIIEHO, YTO BUJ BKIIIOYAET OPraHU3MBbI, XapaKTEPU3YIOIIHUECS BBICOKOU CTEIIEHbIO
U3MEHYMBOCTH PA3JINYHBIX IPU3HAKOB. B pe3ysbTaTe 3TOr0 HEKOTOPBIE PAaHEE CAMOCTOSATEIbHBIE
BU/IbI ObLTH 0OBbEAMHEHBI B OJIMH 001MiA Bua. HekoTopele ydeHble Jake yCOMHUIIHMCH B
PEAIBHOCTH CyIecTBOBaHUs BuAa. OHU BBICKa3bIBaJIl MHEHHUE, YTO B JCHCTBUTEILHOCTH BUIOB
KaK peaJbHbIX OMOJIOTHYECKUX €TUHHII B IPUPOJE HE CYIIECTBYET, U UTO IPAHUIIBI MEKIY
BUJAMHU yUYEHbIE YCTaHABIMBAIOT OoJiee WM MeHee pou3BoabHO. Ho Bce nanpHelmme



MCCJIEI0BAHMS 10KA3aJIH, UTO BUbl PEAIbHO CYIIECTBYIOT, OHU SIBJISIFOTCSL BayKHEUIIEH
CTYIIEHBIO OpraHU3alUuU )KUBOW TPUPOJIBI.

PeanpHOCTB BHJIAa B IICPBYIO OUCPECAb JOKA3bIBACTCA CHCTEMOU KpUTCPUEB, KOTOPHIC ITO3BOJIAIOT
A0CTAaTOYHO YCTKO OTJIUMYNUTL OJUH BUI OT APYIoOro.

Iony1ssHOHHAS CTPYKTYpa BHIA

Kaxxaplii BUJ XapaKTepU3yeTCs ONPEICIICHHBIM apeaioMm — TePPUTOPHEH oOuTanus. BHyTpu
apeasa MOT'yT OBITh CaMble pa3HOOOpa3HbIC MPETPaabl (PEKU, TOPHI, ITYCTHIHU U T.1I.), KOTOPHIC
HPEMSATCTBYIOT CBOOOHOMY CKPEIIMBAHUIO MKy I'pyIIaMi 0co0ei OJTHOTO M TOTO )K€ BUJIA.
DT0, OHAKO, HE 03HAYAET, YTO OHHM a0COTIOTHO U30JMPOBAHBI U HE OOMEHHBAIOTCS T€HAMM.
[TpocTo ckpenrBaHue MEXKIY IPEICTABUTSIIIMHA STUX TPYIII OCYIIECTRISICTCS 3HAYUTEIBHO
pexe. Takue OTHOCUTETHFHO W30IMPOBAHHBIC TPYIIITBI 0COOEH OTHOTO BUIA IPHHSITO

Ha3bIBATb nONyJaAyuUAMU.

Taxum oOpa3oM, BU COCTOUT U3 nonynauuii. Kaxxaas nomynsnus 3aHMMaeT OnpeeIeHHYI0
TEPPUTOPUIO. B TeueHne MHOTHMX ITOKOJIEHUH 3a IIPOJIOJIKATEIILHOE BPEMS NOMYJISALIMS YCIIEBAET
HaKOIUTh T€ aJIJIeJIU, KOTOPbIE 00€CIEUNBAIOT BBICOKYIO IPUCIOCOOIEHHOCTh 0c00eH K
YCIIOBUSIM JJAHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBUIM €CTECTBEHHOMY OTOOPY
IIOJIBEPTaAIOTCsl Pa3IMYHbIE KOMIIJIEKCHI T€HOB, MOMYJISIIMKA OAHOIO BUJA OTJIMYAIOTCS APYT OT
Jpyra 4acTOTOM BCTPEYAEMOCTH T€3 WM MHBIX ajuiel. [10 3Tol npuynHe B pa3sHbIX MONYJIALMIX
OJIHOTO BUJA OJIMH U TOT K€ IIPU3HAK MOXKET IIPOSBIATHCS Mo-pasHoMy. Hanpumep, ceBepHbie
HOMYJISIMY MJIIEKOIUTAIOIIKX 00J1aJatoT 00s1ee I'yCThIM MEXOM, YEM F0KHBIE, a I0AKHbBIC Yalle
TEMHOOKpAIIICHHBIE.

Ecnu B pe3ynbTare yCHIIEHUS U30JSALMH MEXTy TOMYISAUIMA 0OMEH TeHOB IpeKpalaeTcs
MOJIHOCTBIO, TO pa3HbIe HAINIPaBJICHUs 0TOOPa, KOTOPBIM MOJIBEPTAIOTCS MOMYJISIIMI, MOTYT
IIPUBECTH K CTOJIb CUJIIBHOMY PacX0>KJIEHUIO IPU3HAKOB, UTO BOZHUKAET TaK

Ha3bIBAEMasi penpoOyKMuBHAs U30IAYUA. ITO 03HAYAE HEBO3ZMOICHOCHb CKPEUWUBAHU U
ocmaeaeHus ni10008UNMo20 nNomomcmea. B 3Tom cirydae MOXKHO TOBOPUTh O BOBHUKHOBEHUHU
HOBOT'O BHJA.

Wuoraa u3onupoBaHHas MOMYINALNS B CUTY PA3IMYHBIX CIIyYalHBIX TPUYUH (HABOJHEHHE,
M0’Kap, MaccoBoe 3a00JIeBaHNE) U HEJJOCTATOUHOM YUCIEHHOCTH MOYKET MOJIHOCTHIO MOTMOHYTh.

B HekoTOpBIX cilydasx B pe3yibTaTe re0J0rH4ecKiX KaTakiMm3MOB WIH JPYTUX COOBITUM
Iperpajabl MeX1y MOMYISIIUAMU MOTYT OBITh pa3pylIeHbl. B pe3ynbrare 3THX MpoIeccoB
MPOUCXOIUT CIAUSHUE paHee U30JUPOBAHHBIX MOMYJSLUN B OJIHY.

TakuMm oOpa3om, Kaxkaasi MOMYJSALUS YBOJIOLUOHUPYET HE3aBUCUMO OT JAPYTUX MOMYJISALUNA TOTO
e BUIa, 001a/1as COOCTBEHHOU YBOIOIMOHHOM cynb0oii. [Tomymsius — HauMeHsbIIee
MoJpa3/ieJICHHE BU/Ia, U3MEHAIONIEECS BO BpeMEHH. BOT moyemy nomyssius npeacTaBisieT
c000¥ AIIEMEHTApHYIO €TUHUITY IBOJIOIUH. OTACIBHBIA OPTaHU3M HE MOXKET
HBOJIIOIIMOHUPOBATH, T.K. €r0 TEHOTHII OIMPEIesieTCs, y>K€ B MOMEHT OILIOI0TBOpEHUs. Briad
OP2aAHU3MA 8 IBONIOYUIO COCMOUM 8 MOM, UMOObl NPedamsv 2eHbl CBOUM NOMOMKAM.

IpakTnyeckoe 3ansitue Nell (4 yaca, 2 cemectp)

Pazgen 6 IlpoucxoxneHue yemoBeka.



Tema 6.1 AunTpornorexes.

Iesb: TOBTOPHUTH CBEACHUS O AaHTPOIIOTEHE3E.
3amanue:

1.AHayii3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 O MPOUCXOXKICHUHU YEJIOBEKa.

2. DTansl SBOJIIONNH MPUMATOB U Y€JIOBEKA, ITOCIIEI0BATeIbHOCTh, HA3BaHUS U TIOJIPOOHbIE
XapaKTEPUCTHKY (3aIUCH U TAOJIHIIA)

3. [IpeacraBieHue yCTHBIX COOOIICHHH C MPE3CHTAIMEH, ITOTOTOBICHHBIX T10 MIEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX TIPETO/1aBaTeieM

OcHOBHBIE CBeICHHS:

AHTponorene3 (0T gumpono... ¥ rped. génesis — MPOUCXOKIACHUE), POIIECC UCTOPUKO-
IBOJTIOIIMOHHOTO (POpMHUPOBaAHHS (PUINIECKOTO TUTIA YETIOBEKA, IEPBOHAYAIBHOTO PA3BUTHS €TO
TPYJOBOH AESATETbHOCTH, PEUH, a TAKkKe 00IeCcTBa.

DBOIIIOIMOHHOE 3HAYCHUE aHTPOIIOMOP(HO30B.

¢ VBeIIMYCHHUE Pa3HOOOPA3Us KOHTAKTOB MEXTYy OCOOSIMH, YTO CIIOCOOCTBYET BBDKUBAHUIO U
aJIanTalyuy BCEH TPYIITBI B MEHSFOIIMXCS YCIIOBHSIX CPEIIBI

e ®opMupoOBaHUE CIIOKHOTO HCCIIEIOBATEIIBCKOTO H OPUEHTUPOBOYHOTO TIOBEICHUS,
CIIOCOOHOCTH K O0YUYEHHIO U TIEpe0OyUeHHUI0, CII0KHOCTH MEXXUHINBUTYaTbHBIX U TPYIIIOBBIX
CBsI3eM

e bonblias MoJABUKHOCTh KUCTH M CTOTIBI OOecTieunsa BIajeHue npeaMeraMu, pasHoodpasue u
OBICTPOTY CIIOCOOOB TEPEIBHKEHUS

e [IpooKUTENbHBIN TIEprOoT 00yUeHUsI CIOCOOCTBYET HAKOIIJICHUIO OOIIMPHON HH(DOpMALIUU
Y TIOBBIIIIACT aJANTUBHBIC BO3MOKHOCTH, JUTUTEIHHBIC PETPOTYKTUBHBIA 1
MOCTPENPOAYKTUBHBIN MIEPUOJIBI YBEITHYHNBAIOT BOBMOXHOCTh TIEPeIaud OTIBITa B IIOKOJICHHSIX
e ObecreurBaeT TOYHOCTh OPUCHTUPOBAHMSI U TIEPEMEIICHHS B IIPOCTPAHCTBE, CTAHOBUTCS
BEYITIM OPTaHOM ITOTYICHHS M aHAIH3a HHPOPMAIHH

e CriocOOHOCTH MCCIIEI0BATh MTPEIMETHI, YIEPKUBATh U TIEPEHOCHUTH UX, MAHUITYJIUPOBATH UMH,
MCIIOJIb30BATh IPUPOIHBIEC TPEIMETHI C PA3IMYHON 1ENTbI0, B TOM YHCIE, KaK OPYIUs Tpya

¢ PazMHOXKeHME, HE3aBUCSIIIEE OT Ce30Ha T0/1a, TTOBBIIACT BEPOSITHOCTH UMETh IIOTOMCTBO;
poxzaenue 1-2 neTéHbImieit o3BOISET POAUTENSAM U IPYTHM YWICHAM TPYIIbI yASISITh UM
0O0JbIIIe BHUMAHUS

KoHnTpoJbHbIE BONIPOCHI

1. CucremaTnueckoe NOJ0KEHUE YETI0BEKA, B KAKYIO 3Py MOSIBUJICS YEJIOBEK.

3. CxozacTBa M pa3nuyKsl YeJI0BEKa U 4eI0BEKOOOPa3HBIX 00E3bsH.

3. Kakumu 00JIe3HSIMHU YENIOBEK «PACIUIAUYMBAETCA» 3a MPSAMOXO0KICHUE.

4. Jletn «mMayriiny», 00ObSICHUTH KTO TaKHe, O YEM TOBOPUT (DAaKT UX CYIIECTBOBAHUSI.

5. Bmxkymue cuibl (pakTopsr) aHTpornioreHes3a. [loHaTHEe OHOCONMATFHOCTH YE€TIOBEKA.


https://www.booksite.ru/fulltext/1/001/008/063/701.htm

6. ATaBU3MBI U PyJUMEHTBI: ONPEICIEHUE U IPUMEPHI.

IpakTnyeckoe 3ansiTue Nel2 (2uaca, 2 cemecTp)
Pa3nes 6 IIponcxoxenue uenoBeka

Tema 6.2 YenoBeueckue pacht

He.]'l]): HOBTOpI/ITB CBCACHUS O POACTBE U €AMHCTBC IPOUCXOKACHUA YEIIOBECUCCKUX pac.
3amanmue:

1.PoAcTBO M €IMHCTBO MIPOMCXOXKIECHHS YETOBEYECKHX Pac.

2.IlpencraBieHne yCTHRIX COOOIIEHNH C TPe3eHTAINE!, IIOATOTOBICHHBIX TI0 TEPEYHI0 HCTOYHHKOB,

PEKOMEHAOBAHHBIX IMPETIOAaBaTCIICM.

OcHOBHbBIC CBeIeHUSA:

Bce mroau 3emnu npuHauiexkaT K oqHOMY BUAy — YesnoBek pasymuslii (Homo sapeins).

Paca — rpynna nomnynsuuii 4yenoBeka, MMEIOIIMX CXOAHbIE HACIEACTBEHHbIE MOP(OIOTUYECKUE
U GU3NONOrHYeCKre IPU3HAKHU U 00111ee reorpaduieckoe IpOUCX0xkKICHUE.

®opmupoBanue pac npousonuio 80 — 40 Teic. €T Ha3a U UMEJIO0 aAaTUBHBIN XapaKTep.
CoBpeMeHHbIE aHTPOTIOIOTH HE MPHIIUTH K 00IIeMy MHEHHUIO O KOJIMYECTBE pac: OT 3 10
HECKOJIbKUX JIECSITKOB.

[To HauGomnee pacpOCTPaHEHHOI TOUKE 3PEHHUSI, CYHIECTBYIOT 5 KPYIHBIX

pac: HerpouJAHAasi, MOHT0JIOMIHASI, €BPONCONIHASI, AMEPUKAHON/IHASL 1 AaBCTPAJION/IHAS.
Kpowme Toro, cymecTByoT cMemIaHHbIe pacbl. B MecTax nepecedeHus apeanos
pacnpocTpaHeHusl KPYIHBIX pac MOKHO BBIJICIUTD MepeXo/Hble pachl.

Pacet [Ipuznaku I'eorpaduueckoe
pacnpocTpaHeHHe

Herpounnas TEMHBIN I[BET KOXKH; LentpanbHas u FOxHas

TEMHBIE KypUaBbI€ WU BOJHUCTHIE

P Adpuka

BOJIOCHI;

BOJIOCSIHOM IOKPOB Ha TEJIE Pa3BUT

c1abo;

LHIMPOKHUM U MaJIO BBICTYIIAIOIINMI HOC;
TOJICTBIE T'yOBI;
TEMHBIE IJ1a3a

MosromnonHas CMYTJIasi UJIM CBETJIAsl KOXKa; Aszus (kpome FOro-3anagHoit
MpsIMbIE, YACTO KECTKUE YEPHbIE
p ’ p u -oBa Mugocran), CeBep
BOJIOCBI;
BOJIOCSIHOW ITOKPOB Ha JIMIIE U TEJe EBpasun u CeBepHoil

pa3BHUT c11a00;

YIUIOIIEHHOE MIMPOKOE JIUIO C CHIIBHO
BBICTYIIAIOIIUMU CKYJIaMU;

CpenHsis mHpuHa I'y0 U Hoca;

y3KHUE I71a3a ¢ AMUKAHTYCOM —

AmMepuku




CKJIQJIKOM BEpXHETO BEKa,
3aKpBIBAOLICH BHYTPEHHUM YO
rijasa.

EBponeonnas

CBETJIasi UM CMYTJIas KOXa;
IPSIMbIE WA BOJIHUCTBIE BOJIOCHI;
XOPOIIO Pa3BUT BOJOCSHON IIOKPOB Ha
JuIe y My>4uH (0opoaa U ycbl);
Y3KHI BBICTYMAIOIINI HOC;

TOHKHE T'YObI

EBpona,

Cesepnas Adpuka,
IOro-3anamgnas A3us,
n-oB MaocTan

AmMepukaHouIHAS

CMyTJIast KOXka;
IpsIMbIE YEPHBIE BOJIOCHI;
BOJIOCSTHOM MTOKPOB Pa3BUT CJ1a0o;
IJ1a3a YepHBIE;

JETH POKIAIOTCS C SIMUKAHTYCOM; Y
B3POCJIBIX OH YacCTO OTCYTCTBYET;
«OPIUHBIN» HOC

Cesepnas u IOxxnas Amepuka

ABcTpanonnHas

KOXa CMyTJIasi, KOpUYHEBBIX OTTCHKOB;
BOJIOCBHI BBIOIIUECCA, YCPHBIC, CUJIIBHO
BBITOPAOILHNE;

CUJIBHO Pa3BUT BOJIOCSHOM ITOKPOB Ha
JIMIIE U TEJE y MY)KUUH;

YEpHBIE 171433,

MacCHBHOE HaI0POBEKE;

KPYITHBIE YEJIFOCTH;

HIMPOKHE TYOBI U HOC

ABcTpanusi,
for 1m-oBa Mupgocras,
0-Ba Menane3un

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Onpenenenue u NMpyU3HaKk pac (MOBTOPUTH OMPEICIICHUE BUJIA).

2. Pacu3M, ero HECOCTOSITEILHOCTb.

IpakTnyeckoe 3ansitue Nel3 (2uaca, 2 cemecTp)

Pasnaesa 7 OCHOBBI DKOJIOTHH.

Tema 7.1 Dxonorus — Hayka 0 B3aWMOOTHOIICHUSX OPraHU3MOB MEXTy cO00#t 1 OKpYyIKaroIieit

cpenoi.

Heﬂbl OIIMCaHHEC BHUJa I10 MOp(bOJ'IOl“I/I‘-ICCKOMy IIpHU3HAKY, OIIPCACIICHUC HpI/ICHOCO6HCHHOCTI/I

OpTraHu3MOB K Cpe€laM O6I/ITaHI/I${, OCYIICCTBJICHHUEC aHAJIM3a 1 OUCHUBAHUC T'HIIOTE3

IMPOUCXOKACHUA )KN3HU U YCJIOBCKA, OIIMCBIBAHUEC aHTPOIIOI'CHHBIX W3MEHEHHI €CTECTBEHHBIX

O6’beKTOB, PCHICHUC SKOJIOTMYCCKHUX 3a/1a4.




3amanmue:
l.OanaHHe AHTPOIIOICHHBIX U3MEHEHHU B ECTECTBEHHBIX MMPUPOAHBIX J'IaHILHIa(bTaX CBOEU MECTHOCTH.
2.IlpencraBiaeHne YCTHRIX COOOIICHHH ¢ MTPe3eHTaIIeH, TIOATOTOBICHHBIX TI0 TTIEPEUHI0 HCTOYHHKOB,

PEKOMEHIOBAHHBIX IIPEIIOAaBaTCICM.

OcHOBHBIC CBEICHHUSA:

MoudukaroHHast ©3MEHYUBOCTh BO3HUKAET B OTBET HA U3MEHEHHE YCIOBUN OKpYKaroIei
cpeabl. OHa He OecripenienbHa. /lnanas3oH, B peaesiax KOTOPOro OJUH U TOT K€ FeHOTHI
criocoOeH JaBaTh pa3InyHble (PEHOTHUIIBI, OTYYNII Ha3BaHUE HOPMbI peakIMU. JTa BeJIUUuHA
orpezesieHa TeHOTUIIOM M 3aBUCUT OT Ba)KHOCTH IPU3HAKA B )KU3HEEATEIIbHOCTH OPraHUu3Ma.
V3Kas HopMma peakliiuy CBOMCTBEHHA (PU3MOJOTUUECKUM IIPU3HAKaM (BEIMUMHA U CTPOCHUE
OpraHoB), a LIMPOKasi HOpMa peakI1K MPUCYIA KaueCTBEHHBIM U KOJMYECTBEHHBIM ITPH3HAKaM

(pa3mep JTUCTHEB, LIBET MIEPCTH ).

[Ipu uccnenoBaHuM KOJIMYECTBEHHBIX MPU3HAKOB U3 HAOIIOJAEMbIX 0OBEKTOB COCTABIISIIOT
BapHalMOHHBIN psia. [Ipu cocTaBieHuu psja n3ydaeMble 0COOM pacroiaratoTcs Ipyr 3a Ipyrom
B MOPSIKE BO3pACTaHUS WK YObIBAaHUS 3HAYCHHS U3y4aeMOro MpU3HaKa.

BGJ'II/I‘H/IHy HN3Yy4acMOrI'o IIpHU3HaKa HAa3bIBAKOT BapHaHTOﬁ. Yucino 0CO6€I7I, COOTBCTCTBYROIIHX
Ka)KI[OI\/JI BAapHAaHTC, HA3bIBAIOT JacTOTOM BCTPCHACMOCTHU BAPHUAHTEI.

['padmyeckoe BbIpakeHNE U3MEHUYUBOCTH MPU3HAKA, OTpa)karollee KaK pa3mMax BapHalllu, TaKk U
4acTOTY BCTPEUYAEMOCTH OTACIIBHBIX BAPUAHT, Ha3bIBAIOT BAPUALIUOHHON KPUBOA.

Bce xuBble cyiiecTBa ONTUMAIBHO MPUCTIOCOOIEHBI K CBOMM YCJIOBUSAM CPEJlbl OOMTAaHHUS.
[Tprcnoco01eHHOCTh MOBBIIIAET MIAHCHl OPTaHU3MOB Ha BBDKMBAHKUE M OCTABJICHHE IOTOMCTBA.
[TpucniocoOeHus 3aTparuBarOT BHEIIHUE U BHYTPEHHHE MIPU3HAKU CBOIICTBA OPraHU3MOB,
0COOEHHOCTH Pa3MHOXKEHHMSI U TIOBEACHUSI.

KOHTpOJ’IbHLIe BOIIPOCKHI:

1. CoBpeMeHHOE OnpeIeICHNE HAYKH SKOJIOTHUS - 3TO:

1) yuenue o qomMe, JKUITUIIIE;

2) HayKa O B3aMMOOTHOIIICHUSX )KUBBIX OPTaHU3MOB MEXKYy COOOH U OKpY Kalolel cpeou;

3) bynnameHnTanpHas HayKa O IPUPOJIE, SBIISIFOIIASCS KOMIUIEKCHOW U 0OBbEIUHSIONIAS 3HAHHE
OCHOB HECKOJIBKUX KJIACCUYECKUX €CTECTBEHHBIX HAYK.

2. buoueHTpuuecKoe MUPOBO33PEHHE ITO:

1) B LeHTp IpUPOBI U MUPO3JAHUSI CTABUT YEJIOBEKA;

2) paccMaTprBaCT YCIIOBCKA KaK YaCThb ITPUPOILI;



3) LEHTPOM | TEJIBbIO )KM3HU CaMOTO YeJIOBEKA CTABUT TOTAIIMTAPHYIO COIIMAIIBHYIO UITH
MIPOU3BOJICTBEHHYIO CUCTEMY;

3. Kakoi u3 METOJI0B SKOJIOTHUYSCKUX HCCICAOBAHUN SIBIISICTCS OCHOBHBIM, IT03BOJISICT
HCCJIEI0BATEII0, 10 BO3MOXXHOCTH, HE BMEIIMBAsICh B €CTECTBEHHBIN X0/ COOBITUH, CYIUTh 00
HMCTUHHOM XapaKTepe U3y4aeMoro sIBJIICHUS?

1) sxcniepuMeHT;

2) MOJIETUPOBAHUE;

3) HaOr0IeHNE B UCKYCCTBCHHBIX YCIIOBHUSX;

4) Habno/IeHNE B €CTECTBEHHBIX YCIOBHSIX.

IIpakTuyeckoe 3ansaTue Nel4 (2uaca, 2 cemectp)

Pa3znesn 7 OCHOBEI SKOJIOTHH.

Tema 7.2 Buochepa — riobanbHas SKOCHCTEMA.

IeJsib: TOBTOPUTH CBEACHUA O Ouochepe.

3aganue:

1.CpaBHHTENBHOE OMICAHUE OJHOMN U3 €CTECTBEHHBIX MPUPOAHBIX CUCTEM (HAIIPUMED, Jieca) U KaKOH-
HUOYAb arpO’KOCHUCTEMBI (HAIIPUMED, IMIIIEHHIHOTO TTOJIs).

2.HpCI[CTaBJ'IeHI/Ie YCTHBIX COOGH_IGHI/Iﬁ C npe3eHTauHef/'I, MMOATOTOBJICHHBIX IO NEPEYHIO HCTOYHUKOB,

PEKOMCEHAOBAHHBIX IIPCIIOAABATCIICM.

OcCHOBHBIE CBeICHUS:

buocdepa — rmobanpHas sxocucTeMa. MHOTOUYHCIEHHBIE YKOCHCTEMBI HAIlIEH TJIaHEThl He
H30JIMPOBAHBI APYT OT Apyra. J[axke MeXy OUeHb Pa3HbIMH WM OYCHD YIaIEHHBIMU
COO0O0IIIeCTBAMHU IPOUCXOANT IMOCTOSHHBIH OOMEH KUBBIMH OpraHU3MaMH, OPraHUICCKUMU H
HEOpPraHMYEeCKUMHU BerecTBaMu. [lepenéTHpie NTHIIBI CHOCOOHBI COBEPIATh CE30HHBIC
MUTpAIIU Ha PACCTOSHUS B COTHU KMIIOMETPOB. [Ipy 3TOM B JIETHUIT CE30H OHH SIBIISIOTCS
3BEHBSIMU MHILEBBIX [ENEi OJHOT0 OMOTeo0IIeH03a, a C HACTYIUICHUEM OCEHHU MEpeNeTaroT B
OoJsee TEMIIBIC MECTa U TaM BKJIFOYAIOTCS B MUIIEBYIO CETh HOBOW AKOCHUCTEMBI. POXKIEHHBII B
MPYAY TOJIOBACTHK, TPEBPATUBIINCH B JIATYIIKY, BRIOMPAETCS Ha CYIIY M CTAHOBUTCS 3JIEMCHTOM
HA3eMHOT0 OuoreorieHo3a. Bee akocrcTeMbl B3aUMOCBSI3aHbI U B3aMMO3aBUCUMBL. [10CTOSTHHBIH
00OMeH BeIIeCTBOM U DHEPTHUEH, TPOUCXOISAIINNA MEXTy HUMHU, TIO3BOJISIET HAM pacCMaTpUBaTh
BCE J)KMBBIC OPTaHU3MBI 3eMJTH U Cpey UX OOMTAHUS KaK €IMHYIO TII00aTBHYIO SKOCHCTEMY —
ouochepy. buocghepa — smo ocobas obonrouxa 3emau, cocmas, Cmpykmypa u dHepeemuKa
KOMOPOU onpeoensiomcs COBOKYNHOU 0esimebHOCMbIO HCUBLIX OP2AHUZMO8. Mnayue modcHo

cKasaniv, 4mo 6uocqbepa — 2mo obracmo pacnpocmpanenust JICU3HU HA Haulell nianeme.



B cTpykrype 6uochepst BepHaackuil BeIIEISI ceMb BUIOB BEIIECTBA, YETHIPE U3 KOTOPHIX
ABJISIIOTCS OCHOBHBIMMU:

1. KMBOE BEIIECTBO — COBOKYITHOCTb BCEX )KHMBBIX OPIaHU3MOB (KUBOTHBIX, PACTCHUH,
rpubOB, MUKpOOpraHu3MoB) (puc. 152);

2. OHMOreHHOE BEIIECTBO — OPraHHO-MHHEPAIbHBIC IPOIYKTHI, CO3/IaHHBIC B pe3yJIbTaTe
KHU3HEIEATEIIbHOCTH OPraHu3MoB (He()Th, KAMEHHBIN YTroJjb, Ta3, TOPQ, U3BECTHIKU U

ap.) (puc. 153);

3. KOCHOE BEILECTBO — BEILIECTBO, KOTOPOE 00pa3zyeTcs 0€3 y4acTus *KUBbIX OPIraHU3MOB
(TOpHBIE TIOPOJIBI, SIBISIOIIUECS PE3YIbTATOM BYJIKAHUYECKOW AEATEILHOCTH,
00pa3oBaHMsl, BOZHUKAIOIINE BCJICACTBUE T€OTEKTOHMYECKUX MPOLIECCOB — JBMIKEHUS
autochepHbIX TIHT) (puc. 154);

4. OMOKOCHOE BEIIECTBO — BEILECTBO, KOTOPOE CO3/1AETCS B PE3Y/IHTATE COBMECTHOM
JIeATEIILHOCTH )KUBBIX OPraHU3MOB M AOMOTEHHBIX IIPOILIECCOB (II0YBa, W, aTMocdepa u

ap.)
KounTtpoabHbie Bonpochl:

1.ITouemy Onocdepy MOKHO Ha3BaTh II100aIbHOM 3KOCHCTEMON?
2.Kakue ocHOBHBIE ITpU3HAKU OHOC(hEpbl Kak r100aTbHON 3KOCUCTEMBI?
3.Uto criocoOcTBYeT moaiepKaHuio paBHOBecus B Ouochepe?

4.Yto 6uocdepa Birovaer B ceds?

IIpakTyeckoe 3ansaTue NelS (2gaca, 2 cemectp)

Pa3zngen 7 OCHOBBI 9KOJIOTUH

Tema 7.3 buochepa u uenoBex

eJsib: TOBTOPUTH CBEACHUS O UCKYCCTBEHHON SKOCHUCTEMBI.

3ananue:

I.COCTaBHCHI/Ie CXCM IIepeaavu BCUICCTB U DQHCPTHUHU I10 LCIIAM IIUTAHUA B HpHpOHHOﬁ 3KOCHUCTEME U B
arporieHose.

2. Onucanue ¥ NPaKTUIECKOE CO3/IaHUE NCKYCCTBEHHOM 3KOCHUCTEMBI (IIPECHOBOIHBINA aKBaApUYM ).

3. Pemnrenne DKOJIOrHUECKHX 3a1aY.

OcHOBHBIE CBeIeHUS:

buocdepa cocTout U3 AByX KOMIIOHEHTOB:

e OHMOTHUYECKOTO WU JKHBOT'O,
e a0MOTHYECKOT'O WA HEKHBOTO.

JKusas u HexxuBas Matepust 6Mochepbl OCYIIECTBISIIOT KPYrOBOPOT BEIIECTB U BIUAIOT IPYT Ha
npyra. bnarogaps reoxuMHUecKUM U KJIMMaTHYeCKUM (hakTopaM Ha 3emJie 3apOoiach KU3Hb.
B 10 k€ BpeMmsl )KHBbIE OPraHN3Mbl OKa3bIBAOT BIMSHHUE HA HEKUBYIO MaTEPUIO, U3MEHSS
penbed, reonoruueckue ciaou, armocepy. UenoBeuecTBo TakyKe OKa3bIBaeT BIUSHUE HA KUBbIE
OpraHU3Mbl U HEXXKUBYIO IPUPOAY.

B3aumMopgeiicTBHe YeI0BeKA U 6I/IOC(l)epr HMEET IB€ CTOPOHLI:



e  OHOJIOTHMYECKYIO;
e  COLHUAIBHYIO.

C Guonornyeckoil TOUKH 3peHUsI B3aUMOOTHOIICHHUS YeJIOBEKa U MPUPO/IbI HE BBIXOIAT 32 PAMKH
noTpedeHus FJHEpruu. YenoBeuecTBO, HECMOTPS Ha pa3BUTHIN pa3yM, KaK U BCE JKUBbIE
OpraHU3MBbl, HY)KIaeTCS B OCHOBHBIX IIPUPOAHBIX pecypcax:

e BOJE;
e BO3IYXE;
e IIHIIE.

Jliist ocymiecTBIIeHUs MEeTaboIM3Ma KaXIbIi IeHb HEOOXOMMBI BOJ/Ia, KUCIOPO/I, MUTATEIHHBIC
BeniecTBa. byayun rereporpodamu 1011 HaIpsIMyIO BO3EHCTBYIOT Ha YHCIEHHOCTD KHUBBIX
OpPraHu3MOB U KPYTrOBOPOT BELLECTB B IPUPOJIE.

KounTtpoabHbie Bonpochl:

1.Kaxyto posb urpaer Ouocdepa B )KM3HU YeI0BEKa?
2.Kak BiusieT Ha uenoBeka ouocdepa?
3.Kaxk yenoBex uzmenumi 6uochepy?

4.Kak celbCKOXO03sIIICTBEHHAs JIeATeIbHOCTh YeJIOBEKa BIMsIET Ha Ouochepy?

IpakTnyeckoe 3ansiTue Nel6 (2uaca, 2 cemecTp)

Pa3nen 8 bruonuka.

Tema 8.1 Bronunka Kak 0JJHO U3 HANPABICHUH OHOJIIOTHU U KHOSPHETHUKH.

Heﬂb: IMMOBTOPHUTH CBCACHUS pa3sBUTUE OMOTEXHOJIOTUH C IMPUMCHCHUCM TCXHUYCCKHUX CUCTCM.
3ananue:

1.PazBuTHE OMOTEXHOIOTHIA C MPUMEHEHHEM TEXHUYECKUX CUCTEM (OMOMHKEeHepHs, OMOMHpOpMaTHKa,
OMOHMKA) M X NPUMEHEHHUE B )KM3HU YEJIOBEKa.

2. louck u aHanmu3 HHGHOPMAILIMHU U3 PA3TUYHBIX HCTOYHUKOB (HaydHas U ydeOHO-HAaydHas JTUTEpaTypa,
CpeJICTBa MacCOBOW MH(pOpMaIiH, ceTh IHTEpHET u IpyTHe).
OcHOBHbBIE CBeJICeHHSA:

buonuka - mpuknagHas Hayka 00 UCTIOIb30BAHUU MPAKTUYECKON JIEATEIBHOCTH YEIOBEKA B
KaueCcTBE MOJIEJICH /111 KOHCTPYUPOBAHUS COOPYKEHUN U MEXaHU3MOB HanOoJIee yAaqHbIX
MPUCTIOCOOJICHHI KUBBIX OPTaHU3MOB K Cpefie UX OOUTaHMUSI.

buonuka — HaHpaBHCHI/IC B HAYKC U TCXHHUKEC, [ICJIb KOTOPOI'O — UCIIO0JIb30BATh OMOJIOrHYeCKue
SHaHUWA 11 PECIICHHUA MHXKXCHCPHBIX 3a/la4 U pa3BUTUSA TEXHUKH. HpaOTI_[OM OUMOHMKH CUHTAETCS

.HCOHapI[O Jna Bunuu. Ero YCPTECIKU U CXCMBI JICTATCIIBHBIX AIlllapaTOB OCHOBAHLI HA CTPOCHUU
KpblJia ITUIBIL.

OcHoOBHBIC HANIpaBJIeHUs padoT:

- OCHOBHBIC HaIpaBJeHUs PadbOT MO OMOHUKE OXBATHIBAIOT CIAEAYIOIINE MPOOJIEMBI:



- U3y4Y€HHUE HEPBHOM CUCTEMBI YEJIOBEKA U KUBOTHBIX U MOACIUPOBAHNE HEPBHBIX KIETOK
(HEHpOHOB) M HEMPOHHBIX CETEH IS TAIbHEUIIIET0 COBEPIIICHCTBOBAHUS BBIYUCITUTEIIHHON
TEXHHUKHU ¥ pa3pabOTKH HOBBIX YJICMEHTOB U YCTPONUCTB aBTOMATUKH U TEIIEMEXAHUKU
(HeHpOOMOHMKA);

- HCCIIEJOBAaHUE OPraHOB YYBCTB U JIPYTrUX BOCIPUHUMAIOLIUX CUCTEM JKMBBIX OPraHU3MOB C
LEJIBI0 Pa3paObOTKU HOBBIX TaTYMKOB M CUCTEM OOHAPYKEHHS;

- UI3YUCHHUC MIPUHIUIIOB OPUCHTAIIUHU, JIOKAIUW U HABUT'AlIUW Y PA3JIAYHBIX )KUBOTHBIX JJIA
HCIIOJIB30BAHHUS 3THUX IIPUHIOUIIOB B TECXHUKCE,

- HCCJICAOBAHHUEC MOp(i)OJ'IOFI/I‘IeCKI/IX, (bHSI/IOJIOFI/I‘IGCKI/IX, OMOXUMHYECKUX OCOOEHHOCTEH JKHUBBIX
OpTraHru3MOB IJI BBIABUKCHHUA HOBBIX TCXHUYCCKUX U HAYYHBIX Hﬂeﬁ.

2. OcHOBHBIE cpe/ibl :KM3HM 0pranu3mMoB. Cpena oOuTaHus — BCE, UTO OKPYKAET OpPraHu3M
(momymsiuio, COOOIIECTBO) U BO3/eiicTBYeT Ha Hero. Ha 3emiie cymiecTByeT ueThipe cpebl
o0uTaHus, OCBOCHHBIE U 3aCEJIEHHBIE OpraHU3MaMHu:

HazeMHO — Bo3ylTHas cpefia — camasi CIOKHast JJIs AKU3HU; Cpella KOHTPACTOB: PE3KHUX
KOJICOAHUH TeMIIepaTyp, CMEHBI IIOTOAHBIX YCIOBUH, HEPABHOMEPHOTO pAaCIpEACICHHS CBETa U
BJIArd, OTJIMYaeTcsl o0minreM Bo3ayxa. OpraHu3Mbl, HACEINSAIONIME HA3EMHO-BO3AYIIHYIO CPEIy —
a’POOHOHTHI.

[TouBeHHas cpefia — ATO PHIXJIbII MOBEPXHOCTHBIN CIIOH, epepabOTaHHBIN JesITeNbHOCTHIO
KHUBBIX CYIIECTB M BO3JICHCTBHEM KIMMAaTHYEeCKUX (pakTopoB. Cpena mpoHU3aHA IOPaMH,
CoJIep>KalllMH BIIary BO3[yX. B Hee mocTynaroT: oTMepIias pacTUTeIbHas Macca, TPYIbl
MEJIKUX JKUBOTHBIX U BCEBO3MOJKHBIC BBIZICIICHUST OpraHu3MoB. OpraHu3Mbl, HACEISIONIUE TIOYBY
—371a(hoOHOHTHI (T€OOHOHTHI).

Bonanas cpena — MUpOBOIi OKeaH, PEeCHbIE BOAOEMBI U MOJI3EMHBIE BOJIbI. Y CIIOBUS KHU3HU 37€Ch
OTIPEACIAIOTCS XUMHUUYECKUMH U (PU3UYECKUMU CBOMCTBAMHU BOJBI: €€ MIIOTHOCTHIO, OOMIBIION
TETUIOEMKOCTBIO, BRICOKOH TEIUIONPOBOJHOCTHIO, PACTBOPEHHBIMH COJISIMU M Ta3aMH, CHIIbHBIM
norsouieHne ceera. Konebanus remmepatypsl He Benuku. OpraHu3Mbl, HACEISIONINE BOTHYIO
cpeny — TuAPOOHOHTHI.

OpranusMeHHas cpejia — CaMU JKUBbIE OpraHu3Mbl. OHM HCTIONB3YIOTCS IPYTUMU BUJIAMU, KaK
MECTO KHM3HU ¥ KaK UCTOYHUK MUIIECBBIX peCypcoB. [laHHYIO Cpely OCBOWIIH MTApa3uThl U
CUMOMOHTBI(TTONIE3HBIE COXUTENH). Oco0u, )KUBYIIHE Ha TOBEPXHOCTH OPTaHU3MOB —
AK300UOHTHI, @ BHYTPH OPTaHU3MOB — YHJIOOHUOHTHI.

KountpoabHbie Bonpochl:

Kaxnomy TepMHHY, yKa3aHHOMY B JIEBOM KOJIOHKE, TIOAOEPUTE COOTBETCTBYIOIIIEE EMY
OIpEZICNICHUE B MPABOI KOJIOHKE.

1. buonuka a. Otnen 6uopu3uKu, UCCIEAYIOIUN
MEXaHUYeCKHEe CBOMCTBA KUBBIX TKaHEH, OpraHOB
Y OPTaHU3MOB B IIEJIOM.

2. Dxonokauus 6. CBOICTBO HEKOTOPBIX KUBOTHBIX
OpPHEHTHUPOBATHCS Mpu oMoty CoJHIIa, 3BE3T 1
MarHUTHO-CHJIOBBIX JIMHUH 3emiu.

3. CnocoOHocTh K HaBuranuu B. CnocoOHOCTH psiJia BOAHBIX OPTaHU3MOB
TeHEPUPOBATH M BOCIIPUHUMATH JIEKTPUIECKUE



I10JI4.

4. buomexaHuka r. Pa3nen Ouonorun, nzydarouuii CTpykTypy u
KHU3HEIEATEIbHOCTh OPTaHU3MOB C LIENbIO
HCII0JIb30BAaHUs BbISIBJICHHBIX 3aKOHOMEPHOCTEN B
peLIeHNH WH)XXEHEPHBIX 3a/1a4 U /7S [IOCTPOEHUS
TEXHUUYECKUX CHUCTEM, CXOJIHBIX 110
XapaKTepUCTUKAM C )KUBBIMUA OpraHU3MaMH.

5. DnexTpuueckas 1. Criocob opueHTaluy B IPOCTPAHCTBE
aKTHBHOCTh HEKOTOPBIX )KHBOTHBIX, OCHOBAaHHBIN Ha aHAJIH3E
OTPaKEHHBIX 3BYKOBBIX BOJIH.

OtBerbl: 1-;2-;3-;4-;5-.

IIpakTuueckoe 3ansaTue Nel7 (2uaca, 2 cemecTp)
Pa3zpen 8 buonuxka.

Tema 8.2 broTeXHONOrNY B JKU3HU KaXKI0TO.
Iesib: MOBTOPHUTH CBEACHUS O HAYyYHBIX JOCTHKEHUSX B Pa3IMYHBIX 00JIACTX.

3amanmne:
1.AHanu3 nHpOPMAIINK O HAYIHBIX JOCTHIKEHUAX B 00JIACTH TeHETHYECKUX TEXHOJOTHH, KIIETOUHON

WH)XEHEPUH, TTHIIEBBIX OMOTEXHOJIOTHH.
2 IlnpencraBieHne pe3ysIbTaToOB pelieHNs (BHICTYIUICHHE C IPE3EHTaLNe)

OcHOBHBIE CBEICHUSA:

buorexHoorus B COBpeMEHHOM MEIULIMHE

buortexHonorus, kak Hayka, 3apeKOMeH/I0Baja cedst B KoHIle XX Beka, a MMEHHO B Haudane 70-x
rosoB. Bce Hauanoch ¢ reHETUYECKON MHKEHEPHS, KOT1a YYEHbIE CMOTJIN IIEPEHECTH
TeHEeTUYECKUI MaTepuai U3 OJJHOr0 OpraHu3Ma K Apyromy 0e3 oCyIlecTBIEHHS MOJIOBbIX
nporieccoB. st aToro 6si1a ncnosabs3zoBano pekomOuHantHas JJHK wnu p IHK. Taxoii metox
IIPUMEHSETCA U1 U3MEHEHMS WIH YIIYYILIECHNs ONPENCICHHOTO OPraHU3Ma.

buotexHoNOrNM B COBPEMEHHOM HAYKe

buorexnonoruu B COBpCMCHHOI\/'I HAaYKE€ HCCCT OTPOMHYIO IMOJIB3Y. 3a cuet OTKPBITUA TeHHOMU
HHXXCHCPUHN CTAJIO BO3MOXXHBIM BBIBEACHWA HOBBIX COPTOB paCTeHI/Iﬁ " IOpOJ )KUBOTHBIX,
KOTOPBIC IIPUHCCYT MOJIb3Y CCIIbCKOMY XO3HﬁCTBy.

buortexnomnorus HCOGXOI[I/IMa JJIs1 TIOBBIIICHU A HC(I)TCOTI[B.‘-II/I HC(I)TSIHLIX miactoB. Hanboiee

Pa3BUTHIM HAITPABJICHUEM ABJIACTCA UCIIOJIBb30BAHUC OHMOTEXHOJIOTUM B DKOJOTHHU JJIs1 OYUCTKH
MMPOMBIINIJICHHBIX U OBITOBBIX CTOYHBIX BOA.

HaFJ'DI,Z[Ha}I ouorexHoorus. I eHHast 1 KieToyHast HUHXXCHCPUA



['eHeTHuecKas M KJICTOYHASI HH)KEHEPHUS B COUCTAHUN C OMOXHMHUEH — 3TO OCHOBHBIE CEpHI
COBPEMEHHOI OMOTEXHOJIOTHH.

Knerounas HWHKCHCPUS — BbIpalllTUBAHUEC B CIICHHUAJIBHBIX YCIIOBUAX KJIICTOK PA3JIMYHBIX KUBBIX
OpraHu3MOB (PaCcTEHHIA, )KUBOTHBIX, OAKTEpHii), Pa3HOTO POJia UCCIICIOBAHUS HAJl HUIMU
(xoMOWHAaITUS, H3BJICUCHUE HITH TICPECaIKa).

Camoil ycnenHo! cunTaeTcs KIeToYHast UHKeHepus pacTeHui. [1pu nomonu kinerouHoi
VMH)XCHEPUU PACTECHUI CTal0 BO3MOKHBIM YCKOPEHHE CEIEKIUOHHBIX ITPOLECCOB, YTO IIO3BOJIAET
BBIBOJIUTH HOBBIE COPTA CEJIbX03 KyNbTYp. Tenepp BbIBEAEHHE HOBOT'O COPTa COKpaTUiIoch ot 11
et 1o 3-4.

['enetnyeckas (UM reHHas) MHKEHEPUS — OTIENl MOJIEKYJISIPHOM OHMOJIOTHH, B KOTOPOM
3aHUMAIOTCS] U3YUYEHHUEM U BBIJICJICHUEM T€HOB M3 KJIETOK dUBBIX OPTaHU3MOB, MOCIIE YE€TO HaJl
HUMU MPOBOAATCS MAHUMYJISINH JIJIS TOCTHKEHUS OonpeAeNieHHOM 1enu. [ maBHbIMU
WHCTPYMEHTAMH, KOTOPBIE UCTIOIB3YIOTCS B TCHHOW WHXEHEPHH, SIBISIOTCS (PEPMEHTHI U
BEKTODBI.

KounTtpoabHbie Bonpochl:

1.YTo n3yuyaet 6MOHHKA TPUMEPHI?
2.Yto uzyyaer OMOHUKA KPaTKO?
3.Yro Takoe TeopeTnueckas OMoHUKaA?

4.Yt1o Takoe OMOHMKA B MEIUIINHE?

Nudopmanuonnoe odecrneyenne 00ydeHus
[lepeuenp pexoMeHIyeMbIX Yy4eOHbIX u3AaHuUl, HHTEepHET-pecypcoB, AOIMOJHUTEIbHON
JIUTEPaTyphI

OCHOBHBIC HCTOYHHUKHU:

1. Bepxomenuena, FO. II. buonorus : yue6noe mocodue miusi CIIO / FO. II. BepxomenueBa. —
CaparoB : IIpodobOpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekct
anexktporHsid // IludpoBoit obpaszoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91854.html (mara obpamenus: 24.03.2023). — Pexxum nocryna: s
aBropusup. [lonp3oBarenen

2. Kyp0Oatoa, H. C. Obmas OGuomnorus : yuedbnoe nocoobue maus CIIO / H. C. Kypbarosa, E. A.
KoznoBa. — Capatos : Hayunas kuawura, 2019. — 159 c. — ISBN 978-5-9758-1895-9. — Tekcr :
anekTpoHHblt // Iudpooit obpazoBatenbHbi pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/87078.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: amis
apropusup. [lonp3oBarenen

3. Tynsaxoa, O. B. buomorus : yuebnuk mms CIIO / O. B. TynskoBa. — CapaToB



[IpodobpazoBanne, 2020. — 450 ¢. — ISBN 978-5-4488-0746-6. — TekcT : AIEKTPOHHBIN //
udposoit  oOpazoBatenbHbIi  pecypc  IPR SMART [cauT]. —  URL:
https://www.iprbookshop.ru/105785.html (mara oGpamenus: 24.03.2023). — Pexum mnocryna:
1u1st apropusup. Ilonb3oBareneit

I[OHO.HHI/ITCJII)HLIG HUCTOYHUKU.

. Amocog, I1. H. buonorus xuBoTHBIX : yueOHOE mocoowue / 1. H. Amocos, E. 1. UymacoB. — 2-¢ uza.
— Casnkr-Ilerepoypr : Ksagpo, 2021. — 120 c¢. — ISBN 978-5-906371-20-1. — TekcT :
anexktpoHHed // lludpoBori obOpazoBarenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/103076.html (mata oGpamenus: 24.03.2023). — Pexum moctyma: st
apropusup. Ilonp3oBarenen

Enucees, A. I1. Anatromusi u GU3MOIOTHS CENbCKOXO03SMCTBEHHBIX )KUBOTHBIX : yuyeOHuk s CI1O /
A. II. Enucees, H. A. Cadonos, B. U. boiiko. — 5-e uza. — Cankr-Ilerepoypr : Kanpo, 2021. —
456 c. — ISBN 978-5-906371-26-3. — Texkct : snextponHbli // L{udpoBoit obpa3oBarenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103075.html (nara oOpamenus:
24.03.2023). — Pexwum noctyna: ans apropusup. [lons3zoBareneit

Kymnuesa, E. A. Bo3pactHas ¢usnonorus u rurueHa : yaeonoe nocooue / E. A. KynueBa. — MuHCK :
PecnyOnukanckuii mHCTHTYT npodeccrnonanbHoro oopaszoBanus (PUIIO), 2021. — 232 ¢. — ISBN
978-985-7253-40-1. — Tekcr : anexktponusi // Ludposoit o6pazoBarensHbiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/125446.html (mata oOpamenus: 31.10.2022). —
PexxuMm nocryna: uis asropusup. [lonszosarenein

. Spomeuy, C. Il. AHaTOMUS HEPBHOM CHUCTEMBI MU OpPraHOB YYBCTB : yueObHOoe mocobue / C. II.
Apomesuy, 0. A. I'yceBa. — 2-e n3a. — MuHck : Beinnitmas mkona, 2020. — 152 ¢. — ISBN
978-985-06-3287-6. — Texkcr : anextponHsbIii // Llupposoit oOpazosarensHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/119958.html (mata oOpamenusi: 24.03.2023). —
PexxuMm nocryna: uis asropusup. [lonszoBarenen

CrapkoB, B. A. 3oonorus Oecrio3BoHOuHBIX. [lonmapctBo OIHOKIETOYHBIE >KUBOTHBIEC, WM
[Tpocreitmue (Protozoa) : yue6Hoe mocodue mns CIIO / B. A. CrapkoB ; mox penakmueir H. FO.
Benbu. — Capatos : IIpodobpazoanue, 2020. — 123 c. — ISBN 978-5-4488-0666-7. — Texkcr :
anekTpoHHbI // Lludposoit obpazoBarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91866.html (mara obpamenus: 24.03.2023). — Pexum goctyma: amus
aBTOPU3HUP. MOJIB30BATENEH

HNHTEepHET HCTOUYHUKU:

www.elementy.ru — caiit «QneMeHTHI 0ONBIION HayKH. DHIUKIONENS
http://ru.wikipedia.org/wiki - UnTepHeT-aHIMKIONIE AN testpilot.
http://www.nkj.ru — caiit xxypHana «Hayka u ®Ku3Hb».

http://www.znanie-sila.su — caliT xypHana «3HaHUE — CUTIay.



http://technicamolodezhi.ru — caiiT xypHana «TexHHKa — MOTOAEKI.
http://www.popmech.ru — caiiT xxypHana «I[lonynsapHas MexaHUKay.

http://ihst.ru — caiit UHCTUTYTa HCTOPHH €CTeCTBO3HAHMS U TeXHUKH M. C.1.
Basunosa PAH (MUET PAH)
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHaya «Bompocsl
UCTOPUHU €CTECTBO3HAHUS M TEXHUKI.

http://naturalscience.ru — caiit «EctectBo3Hanue. CIpaBOYHHK  €CTECTBEHHBIX HAYK).






