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1. HosicHUTEILHAA 3AIMUCKA

JlaHHble METOOMYECKHE YKa3aHMsl NpEAHA3HAYaloTCs JUIsl OKa3aHWs IIOMOILM CTYyJEHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT no yuebHoi nuctuminae OJ1.13 buonorus.
Metoauueckue yKa3aHus IPU3BaHbI PEIIUTH CIECIYIOIINE 3aJa4n:

— OCBO€HHE O0YyYarOIIMMHCSI CUCTEMBbI 3HAHUH O OMOJIOTUYECKUX TEOPHSIX,
YUYEHMUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, FUIIOTE3aX, MIpaBuilaxX, CIyKallux
OCHOBOH 1151 GOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOMI
KapTHHE MHpPA; O METOJaX HAYYHOTO MO3HAHUS; CTPOCHUN, MHOTOOOpa3uu 1
OCOOEHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3aLIMH; BBIJIAFOIINXCS
OTKPBITHSIX U COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHH;

— (opMupoBaHHE y OOyUYarOMINXCSI MO3HABATEIIbHBIX, HHTEJUICKTYAJIbHBIX U
TBOPYECKHUX CHOCOOHOCTEN B MpoLecce aHaIU3a JaHHBIX O Iy TAX
pa3BUTHA B OMOJOTUM HAayUYHBIX B3IJISII0B, UAEH U MOJIXOJ0B K U3YyUECHUIO
JKMBBIX CHCTEM Pa3HOI'O0 YPOBHSI OpraHH3alluu;

— CTaHOBJICHHE Yy OOyYJarOIIHUXCsl 00me KyabTyphl, PyHKIIMOHATBHON
IpaMOTHOCTH, Pa3BUTHE YMEHUUN OOBSACHSITh U OLICHUBATH SIBJICHUS
OKPY>KaIOIIET0 MUpa KUBOM IPUPOAbl HA OCHOBAaHUM 3HAHUI U ONbITA,
MOJIYYEHHBIX IIPU U3YUYECHUH OUOJIOTHUH;

— (popMupoBaHHe y 00Oy4JarolUXCcsl YMEHUN WIJIFOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAaHUN B NPAKTUYECKOMN NEsITEIbHOCTHU YEJIOBEKA, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTUi;

— BOCHHTaHHUE yOKAEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHUBOI
IIPHUPOJIbI, HEOOXOAUMOCTH OEpPEKHOI0 OTHOLICHUSIK HEell, COOII0IeHUs
3TUYECKUX HOPM HPU MPOBEAEHNN OUOJOTMYECKUX HCCIEI0BaHUMN;

— OCO3HaHHME LIEHHOCTH OMOJIOrMYE€CKNX 3HAHUM JIJIsI IOBBILIIEHUS] YPOBHS
9KOJIOTHYECKON KYJIbTYPBhI, 1151 (POPMUPOBAHUSIHAYUHOT'O
MHPOBO33PEHUS;

— NPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN U YMEHHUN B MMOBCEHEBHOM >XU3HU
JUIs1 OLIEHKH MOCJIEACTBUN CBOEU NEATEIIBHOCTH 110 OTHOLIEHUIO K
OKpY>Karolen cpene, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBAHUE U
cobGroneHne Mep NpopUIaKTUKU 3a00JIeBaHUM.

Iesb npakTHYeCKUX 3aHATHH - TOMOYb OOYUYAIOIIMMCS B YCBOEHUH BOIIPOCOB TEOPHH, B
pUOOPETEHUN UMHU HEOOXOIMMBIX HABBIKOB JIJIsl CAMOCTOSTEIBHOIO N3YUECHHUSI
[EPBOMCTOYHUKOB, HOPMATUBHBIX aKTOB, Y4€OHOH JINTEPaTypbl, B 03HAKOMJIICHUH C
MOHOTpadUsIMU U APYTUMHU HAYYHBIMU pabOTaMU IO TUCHUIUINHE.

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT Npu (OPMUPOBAHUU U PA3BUTHH OOIIMX KOMITETEHIUI:
OK 01 BeiOupats crioco0sl perienus 3aaa4 npodeccCHoHaIbHON JesITeIbHOCTH, TIPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBisTh MOUCK, aHATU3 U UHTEPIIPETAINIO HH(OpMAIIMK, HEOOXOUMOM IS
BBITMIOJIHEHUS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

OK 04. PaboTaTh B KOJJIEKTHBE U KOMaH/Ie, 3PPEKTUBHO B3aUMOJICHCTBOBATD C KOJUIETaMH,
PYKOBOJCTBOM, KITUEHTAMH.

OK 07. ConelicTBOBaTb COXpaHEHHIO OKPYXKAIOLIEH cpeibl, pecypcocOepekeHno, 3(h(HeKTHBHO
JICHCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

B pamxkax nporpamMMsl yueOHOH TUCIUIUIMHBI OCBAaUBAIOTCS INYHOCTHBIE, METAIIPEIMETHBIC U
IpeIMETHBIEC Pe3yNbTaThl B COOTBETCTBHHM ¢ TpeboBanusmMu OI'OC cpennero obero
o0OpazoBaHwUs.



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

JUYHOCTHBbIE:!

JIP 01 Poccuiickyro rpa)/1aHCKyIO HIEHTUYHOCTb, NATPUOTU3M, YBAXKEHUE K CBOEMY

Hapoy, YyBCTBa OTBETCTBEHHOCTH nepea PoauHo, ropaocTu 3a cBoil Kpai, cBoro Poauny,
IIPOLIOE U HACTOSIEE MHOIOHALMOHAIILHOTO Hapoa Poccnn, yBaykeHue rocyjapCTBEHHbIX
CUMBOJIOB (rep0, diar, rTiMH).

JIP 02 I'pask1aHCKYIO MO3ULMIO KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO
o0111ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U 003aHHOCTH, YBa)KAIOLIETO 3aKOH U
MPaBOMOPSIIOK, 00JI1a1AI0IIET0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOILET0 TPaJULIMOHHbIE HALIMOHAJIbHBIE U 00IIeYeIOBEYECKHE I'YMAaHUCTUYECKUE U
JEMOKPAaTUYECKUE LIECHHOCTH.

JIP 03 I'0oTOBHOCTS K cityskeHut0 OTe4ecTBy, €ro 3aluTe.

JIP 04 CpopMHpOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOLLIECTBEHHOM IPAKTUKHU, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, a TAKKe
pa3nuyHbIX (HOpM OOIIECTBEHHOTO CO3HAHMSA, OCO3HAHNE CBOETO MECTA B MOJIMKYIBTYPHOM
MUDE.

JIP 05 CchopMHupOBAaHHOCTH OCHOB CAaMOPA3BUTHS M CAMOBOCIIMTAHHS B COOTBETCTBUU C
00111€4eIOBEYECKUMH LIEHHOCTSIMU U MJ1eaJIaMH TPaX1aHCKOro O0IIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM JESTEIbHOCTH.

JIP 06 TonepanTHOE CO3HAHME U NIOBEIECHUE B IIOJIUKYJIBTYPHOM MUPE, TOTOBHOCTD U
CIIOCOOHOCTB BECTH JUAJIOT C APYTUMHU JIFOAbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUs, HAXOAUTh
oO01iye 1eny U COTpYAHUYATh U1 UX JOCTHXKEHUS, CTIOCOOHOCTh IPOTUBOCTOATh U1€0JIOTHH
HKCTPEMH3Ma, HAIIMOHATN3MA, KCEHO(POOHH, TUCKPUMHUHAIIUH IO COLMATBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM NIPU3HAKaM U JPYTUM HETaTUBHBIM COLMAJIBHBIM SIBJICHUSIM.

JIP 07 HaBbiku COTpyTHMYECTBA CO CBEPCTHUKAMHU, I€TBMH MJIAJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTebHON, OOIECTBEHHO MOJIE3HOH, y4eOHO-NCCIIeA0BATENBCKOM, IPOEKTHOM U APYTHX
BUJAX J€STEIbHOCTH.

JIP 08 HpaBcTBEeHHOE CO3HAHHE U TIOBEJCHNUE HA OCHOBE YCBOEHUS O0IEUET0BEYECKUX
LIEHHOCTEMN.

JIP 09 I'oTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOPa30BaHUIO, HA
HPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOLIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCTIEUTHOM MpodeccnoHaNbHON 1 001IECTBEHHON e TEbHOCTH.

JIP 10 OcTeTnueckoe OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHH.

JIP 11 [Ipunsatue u peanu3anuio EHHOCTEH 3JJ0pOBOTO B 0€301MacHOr0 00pa3a KU3HH,
noTpeOHOCTH B (PU3MYECKOM CAMOCOBEPILICHCTBOBAHHUHM, 3aHATHUSX CIIOPTUBHO-03/10POBUTEIHHOMN
NeSITeIbHOCTBIO, HETIPUSATHE BPEIHBIX MPUBBIYEK: KypEHUs, YIOTPEOIEHUS aJIKOTOJIs,
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 Oyayiei mpopeccun U BO3MOXKHOCTEN pealn3aliui cCOOCTBEHHBIX
’KU3HEHHBIX MJIAHOB; OTHOIIEHUE K TPO(ECCUOHATBHON AESITENbHOCTH KaK BO3MOXHOCTHU
y4acTHs B PEUICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooJieM.

JIP 14 CpopMHpOBaHHOCTH IKOJIOTUYECKOTO MBIIIJICHUS, TOHUMaHUS BIMSHUS COLUAIBHO-
HKOHOMUYECKHUX MPOIIECCOB Ha COCTOSHUE TIPUPOTHON U COLIMATILHON CpeJibl; MpuoOpeTeHne
OIIbITA 3KOJIOTO-HAIIPABJIEHHOM 1€ATEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOIIEHUE K CO3AaHUIO CEMbH HA OCHOBE OCO3HAHHOTO MTPUHSATHS
LIEHHOCTEN CEMENHOM KU3HH.



MeTalpeIMETHbIE:

MP 01 CamocTosTensHO (hOPMYIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMyY, pacCMaTPUBATh €€
BCECTOPOHHE.

MP 02 VcranaBnuBarh CylIECTBEHHBIN IPU3HAK WX OCHOBAHUS 1JI CPABHEHMUSI,
Kiaccuukanuu u 0600IICHUSI.

MP 03 OnpenensTs Leau AeATeNbHOCTH, 334aBaTh 1apaMeTPbl U KPUTEPUU UX JOCTUKEHUS.
MP 04 BbisiBasATh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYMS B pACCMATPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTBH KOPPEKTHUBBI B JESTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OLIEHUBATh PUCKH ITOCIIEICTBUIN 1E€ATEIBHOCTH.

MP 06 Brnasets HaBbIKaMH Y4€OHO-HCCIIEI0BATEIBCKON M MPOSKTHON EATEIbHOCTH, HAaBBIKAMU
paspernieHus npooeM.

MP 07 CiocoGHOCTb ¥ TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

MP 08 OBnasnenue BuaMu JI€ATENbHOCTH 110 IOJYYEHUIO0 HOBOT'O 3HAHMSI, €0 UHTEPIIPETALINN,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3JINYHbIX YYEOHBIX CUTYallUsAX, B TOM YHUCIIE IPU
CO3aHUU YYEOHBIX U COLIMATIbHBIX IIPOEKTOB.

MP 09 ®opmupoBaHue HayYHOI'O THIIa MBILIIEHHS, BJa/IeHHE HAayYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATHSIMH U METOJIaMHU.

MP 10 CraButh 1 (hopMyarpoBaTh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON NESTEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX.

MP 11 BbIsBIATE NPUYMHHO-CIIEICTBEHHBIE CBSA3U U aKTYyaJIM3UPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHNUs, HaXOAUTh apryMEHTHI JJIs 10Ka3aTeIbCTBA CBOUX YTBEPKACHUM,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PEIICHUS.

MP 12 AnanusupoBaTh NOJIYYEHHBIE B XOJ€ PELICHUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX.

MP 13 JlaBaTb OIIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnaners HaBbIKaMH MOJTy4eHHs HH(GOPMALIUY U3 HICTOUHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATH MOUCK, aHAJIN3, CUCTEMATHU3AIMI0 U HHTEPIPETAIHIO
UHGOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM IMPEJICTABICHHUS.

MP 15 CoznaBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ y4eTOM Ha3HAYeHUs] HHPOpMALUHU U
LIEJIEBOM ayTUTOPUH, BBIOMpAsk ONTUMAIbHYIO (OPMY MPEACTABICHUS M BU3YaJIN3aLIUH.

MP 16 OuenuBaTh J0CTOBEPHOCTD, JIETUTUMHOCTh HH(POpPMAIUH, €€ COOTBETCTBUE MPABOBBIM U
MOpaJIbHO-3THYECKUM HOpMaM.

MP 17 Ucnonp30Bath cpeacTBAa HHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
peLIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a]1a4 C COOJI0AEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, peCypcoCcOepeKeHNsl, IPABOBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€301acHOCTH.

MP 18 Bnanets HaBbIKaMU pacrio3HABAHUSI M 3aIIUTHI HH(MDOpMaIuu, HHHOPMAITHOHHON
0€30M1aCHOCTH JTMYHOCTH.

Ipe/METHBIE:

ITP 01 ChopMupoOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME
HAy4YHOT'O 3HAaHHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MHpPa U HAYYHOTO MUPOBO33PEHHUS; O BKJIae
POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OUOJIOTHH;
(pyHKIIMOHATILHOM IPaMOTHOCTH Ye€JIOBEKa JJIsl pelIeHUs >KU3HEHHBIX 3ajiad;

[TP 02 YMeHue packpbIBaTh COJiepKaHUE OMOJIOTHYECKHUX TEPMHUHOBU MOHSTHIM:
BUJI, TIOMYJISIHSI, TeHOMOH/T, YBOJIIOIUS, ABIKYIIHE CUIBI ((haKTOPHI)

SBOJIIOLINH, TTIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE,

AKOJIOTHYECKHUE (PaKTOPHI, IKOCUCTEMA, ITPOTYLIEHTHI, KOHCYMEHTBI, PEeAyLEHTHI,
eI NHUTAHW, DKOJOTHYECKas mupaMujia, OMoreoreHos, onocdepa;




I1P 03 YMmenue nznaratb OMOJIOTHYECKHUE TEOPUH (PBOIIOIIMOHHAs Teopust Y.
JlapBuHa, cCUHTETUYECKAasl TEOPUsI DPBOJIIOIMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoacrea K. M. bapa, uepenoBanusi riaBHBIX
HanpaBiieHuid wu 1iyred osBomronuu A. H. CeBeprioBa, yueHust o omocdepe
B. U. BepHaackoro),onpeaensTe IrpaHullbl UX NPUMEHUMOCTH K KHUBBIM
cucTeMam;

ITP 04 YMenue Bi1aJieTh METOJaMH HAYYHOTO TTO3HAHUS B OMOJIOTHH:
HaOJII0JICHUE U ONTUCAaHHUE KUBBIX CUCTEM, IPOIIECCOB U SIBJICHHUN; OpraHu3aIus
U pOBEACHUE OMOJIOTHYECKOI 0 PKCIIEPUMEHTA, BbI-JIBUYKEHUE I'MIIOTE3BI;
BBISIBJICHHE 3aBUCUMOCTH MEX/y HUCCJIEIyeMbIMU BEJIMUMHAMH, OOBsICHEHHE
IOJIYYEHHBIX PE3yJIbTaTOB, HCII0JIb30BAHHBIX HAYYHBIX OHATUN, TEOPHIl U
3aKOHOB; YMEHHE JieJIaTh BBIBOJbl HAa OCHOBAHWH MOJIyYE€HHBIX PE3yJIbTAaTOB;
ITP 05 YMeHue BhILAEISITh CyLIECTBEHHbIC IPU3HAKU CTPOSCHUSI OMOJIOTHYECKUX
OOBEKTOB: BHUJIOB, HONYJISILIUM, IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLICHTOB,
OHMOTreOIeHO30B U YKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB: HACIECACTBECHHOMN
U3MEHYHUBOCTH, €CTECTBEHHOT'O OTOOPa, BUI00Opa30BaHUs, MPUCITOCOOTICHHOCTH
OpPraHU3MOB, NEHCTBHS KOJIOTHIECKUX (PaKTOPOB HA OPTraHU3MBI, IEpEeHOCA
BEIIECTB U MTOTOKA PHEPIrUH B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUH B
SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXUMHUYECKUX
UKJIOB B Ouocdepe;

I1P 06 YMeHue nmpuMeHsITh MOJTYyYSCHHBIC 3HAHUS 151 OOBSICHEHUsI OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, IS IIPUHATHSA NPAKTUYECKUX PELICHUI B IOBCEIHEBHOU
’KA3HHU C 1IEJIBI0 00eceYeHUsT 0€30ITaCHOCTH CBOETO 3J0POBhSI U 3[J0POBBS
OKpY>Karolux JIoAeH, COOIMI0AEHUSI HOPM I'PAMOTHOTI'O IOBEJIEHUSI B OKpY Karomen
MPUPOJIHON Ccpejie; TOHUMaHUEe HEOOXOAMMOCTH UCIIOJIb30BaHUS JOCTUXKEHUH
COBPEMEHHOI OHMOJIOTHH Ul PALlMOHAIIBHOTO MPUPOAONOJIB30BAHMS;

ITP 07 YMmeHue peniaTs 3J1€MEeHTapHble OMOJIOTMYECKHUE 3a/1a4uM, COCTABIISITh CXEMBI
epeHoca BEIIECTB U PHEPTHUHU B dKOocHUcTeMax (L€ MUTaHUsA);

[1IP 08 YMeHue BbINOJIHATH JIa0OPATOPHBIE U MPAKTUYECKUE pabOThl, COOIOAAaTh
npaBuia Npu padbore ¢ ydeOHBIM U J1a0OpPaTOPHBIM OOOPYIOBAHUEM;

ITP 09 YMeHune KpUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH UH- (hOpMaIUIO
OMOJIOTUYECKOTr 0 COAEPIKaHUsI, BKIIOUAOILYIO IICEBJ0- HAYyUYHbIEC 3HAHUS U3
pa3auyHbIX UICTOYHHUKOB (CMMU, HaydyHO-NOMyJISIpHBIE MaTepUalibl);
paccMaTpuBaTh IJI00AJBHBIE YKOJIOTHYECKHUE TPOOIIEMBI COBPEMEHHOCTH,
(popMupoOBaThH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

ITP 10 YMenue co3maBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIIEHUS,
00001mas OMOJIOTUYEeCKY0 HH(QOPMAITHIO U3 HECKOJIBKUX MCTOYHHUKOB, T'PaMOTHO
HWCHOJIL30BaTh NOHATUWHBINA anmapaT OWOJIOTHH.



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

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

1.Kpartkast uctopust u3y4eHust KICTKH.

2. XAMHUYeCcKasi OpraHu3amus KJICTKH.

3.IlpencraBneHune yCTHBIX COOOIIECHUH ¢ MTPE3ECHTAIMEH, TIOJITOTOBJICHHBIX TI0 TIEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX IIPEMO/IaBATEIIEM.

OcHOBHBIE CBeIeHHS:

XuMuYecKasi OpraHu3alysi KIeTKH — COBOKYITHOCTh BCEX BEIIECTB, BXOJSAIINX B COCTAB KJIETKH.
B cocTaB kiieTku BXOAUT OOJIBIIIOE KOJIMYECTBO XMMUYECKUX 3JIeMeHTOB [leprnoanueckoit
CUCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPUCYTCTBYIOT, 25 HEOOXOAUMBI JJ11 HOPMAJIbHON
JKU3HEICSITSIIBHOCTH Opranu3ma, a 16—18 u3 HuX abCOMOTHO HEOOXOUMBI.

KonTposabHbIe BONPOCHI:

1.IIpuBeauTte mpuMepbl OMOIOTUYECKOM PO XUMUYECKUX JIEMEHTOB.
2.Kakue oprannueckue BeIiecTBa BXOAAT B COCTaB KJIETKHU?

3.Kakue sunsl PHK umerorca B kietke?

4 Kakwue kineTku Hanubosiee 00oraThbl yrieBo aMu?

5.Kakue ¢pyHKINN BBITOTHSIOT KUPbI?

IIpakTyeckoe 3anaTue Ne2 (2gaca, 1 cemecrp)

Pa3nea 1. Yuenue o kieTke.

Tema 2.2. CtpoeHue u pyHKINU KIETKH.

IleJsib: TOBTOPUTH CBEJICHUS O CTPOCHHUE U (PYHKIIUH KIICTKH.

3aganue:

1. IHK — HOCHTEns HACIEACTBEHHOW MH(POPMAIIUH.

2.IlpencraBieHne YCTHBIX COOOMIEHHI C PE3EHTAIMEH, TOITOTOBJICHHBIX 10 TIEPEUHIO
MCTOYHUKOB, PEKOMEH0BaHHBIX IIPENIOAABATEIIEM.

OcHOBHBIE CBe/ICHUS:

N3 gero cocrout knerka?

Knerka nmeer 0005104Ky, HUTOIUIa3MY, B KOTOPOH pacloI0kKeHbl OpraHOUIbI (PO ¢

STIPBIIIIKOM) U BAaKYOJIHU C KJIETOYHBIM cokoM. O6oouka mpuaaet Gopmy KIETKE U 3aIIUIIAET OT
BHEITHUX BO3/ICHCTBHIA.

HI/ITOHJIa3Ma — 9TO XXHBOC 6CCI_IBCTHOC BA3KOC BCIICCTBO, B KOTOPOM PACITIOJIOKCHBI BCC
OpTraHOUAbI KJICTKH, BaKHEUIITUM U3 KOTOPLIX ABJIACTCA AOPO.



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 IIACTU/IBI — 3EPHUCTBIC 00pa30BaHUS PA3TUIHON (POPMBL.

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

B kieTkax, 0COOEHHO B CTapbIX, PACIIOI0KEHBI MTOJOCTH C KJICTOYHBIM COKOM, KOTOPBIC
Ha3bIBAIOTCS BAaKYOJSIMU. B KJIETOUHOM COKe BaKkyoJel CoiepKarcsi caxap, COJU, Kpacsiiue
BEILIECTBA, PACTBOPCHHBIC B BOJIE.

Mexny 0007109KaMy KJIETOK HaXOJUTCSI MEXKKIJICTOUHOE BELIECTBO, COeUHAONIee KineTKU. Eciu
MEKKJIETOYHOE BEUIECTBO pa3pyIIaeTcs, TO KIETKH pazbenuustorcs. [1o hopme pacturenbHble
KJIETKH OBIBAaIOT CAMBIMH Pa3HOOOPa3HBIMH. HO UMEIOT 001IIee CTPOCHHE.

Crpoenue knertok. @ynkiuu. CBoiicTBa

CTeHka
KNeTKW ANoponnacTel
LleHTpaneHan Mnazmarudeckan
BaAKYONb membpaHa
M UTOXOHGPUK
Annapart Mnazmogecma
MoneaH
JNU20CcOMb
Pubocomel
Aapo OBonovka
Aapa
AapbIW KO
MpaHynApHaa
Magkaa JHAONNazmMaTudeckan
aHAoNNazmaTieckan St
CeTb
Luronnasma

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:

1.13 gero coctout KJjaerka?



2.13 kakoro BemecTBa COCTOUT 000I04YKa KJIETKH?

3.Kak Ha3biBaeTcs O€CI[BETHOE BEIICCTBO, 3AIIOJIHSIONICE TEIO KIETKH?

4 Kakoil 1Ij1acTu UMECT 3¢IEHEBIN [IBET?

5.B Kakoii yacTH KJIETKH COACPKUTCSA SJIPBIIIKO?

6.Kak Ha3wpIBaeTCs MPOLIECC, KOTOPHIN MPOUCXOAUT TOJIBKO B PACTUTEIIBHBIX KJITKAX?

IIpakTnyeckoe 3ansaTue Ne3 (2uaca, 1 cemectp)

Pa3nes 2. Yuenue o kieTke

Tema 2.3. )KuzHeHHBIN UKIT KIIETKH.

LleJib: TOBTOPUTH CBEJCHUS O KU3HEHHOM LIUKJIE KIICTKH.

3aganue:

1.BupycHble u 6akTepragbHble 3a00JIeBaHMS.

2. OO01Me NpUHIUIBI UCIIOIb30BaHUS JIEKAPCTBEHHBIX BEILIECTB.

3.0c00eHHOCTH TPUMEHEHHSI aHTUOMOTHUKOB.

4. IlpencraBieHue YCTHBIX COOOIIEHUH ¢ pe3eHTaluel, IOArOTOBIEHHBIX 10 IEPEUHIO
HCTOYHHKOB, PEKOMEH/IOBaHHBIX 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 3HAUYUTEIBHO pazuyaetcs: y nmpokapuot ol mmurcs \(20\) — \(30\) munyr,
a B KJIETKaxX ykapuoT MoxeT npogonkarsest ot \(10\) mo \(20\) gacos.

KoHnTpoJibHbBIE BONIPOCHI:

1. KineTo4yHbIM IIUKIIOM Ha3bIBaeTCs MEPHOJ] OT

1) cunresa JJHK no cunreza PHK

2) MPEeCUHTETUYECKON CTaJUU JIO TOCTCUHTETUYECKON

3) BOBHHUKHOBEHUSI KJIETKU B PE3YJIbTATE JICJICHUS 70 €€ JCICHUS
4) CHHTETHYECKOH CTaluu J0 IPECUHTETHUECKON CTauu

2. PocT 1 pa3BUTHE KJIETKH, BBITIOJHEHHE KJIETKOM CBOUX (DYHKIIMI B OpraHU3Me, YABOCHHE
XPOMOCOM IPOUCXOJUT B IIEPUOJI, HA3bIBAEMBIN

1) uarepdazoit
2) meitio3oM
3) MUTO30M
4) oBOTEHE30M

3. Ilepuon unrepdassl, BO BpeMsi KOTOporo rnpoucxoaut yasoenue IHK knerku
1) npecunrernueckuii (G1)

2) cuaTeTHYeCKuii (S)

3) mocrcunteTnyeckuii (Go)

4) metadaza



4. B mpoliecce MUTO3a U3 OAHON MaTepUHCKOM KIETKH 00paszyeTcs
1) 8 noyepHUX KIIETOK
2) 4 nodepHUE KIETKH
3) 1 nouepHsis KieTka
4) 2 nouepHUE KIETKH

5. OuepenHOCTh CTaui 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 MuT03a MpOUCXOIUT

1) pacxoxaeHre XpOMOCOM K TTOJIFOCaM KIIETKH
2) ciupanu3aiys XpoMOCOM

3) pacxokJIeHHe XPOMATH]T K TIOTFOCAM KIIETKH
4) necriupanu3aius XpoMOCOM

IpakTnyeckoe 3ansitue Ne4 (2uaca, 1 cemectp)
Pa3nen 3. Opranusm. PasmHoXeHue U HHIUBUAYaIbHOE Pa3BUTUE OPTaHHU3MOB.

Tema 3.1. PazMHOXXEHHE OPraHU3MOB.
eab: BBIICINUT CYIIECTBEHHBIC TPU3HAKU PAa3MHOKEHUS OPTAaHH3MOB.
3aganue:

1.BeIisBieHNEe 1 ONMKMCAaHKUE MPU3HAKOB CXOJCTBA 3apOAbIIIEH YelOBEKa U APYTUX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIOLMOHHOTO POACTBA.

2. CpaBHHUTE XapaKTEPUCTUKU OECTIOIOTO ¥ MOJIOBOTO THITOB PA3MHOKEHHS.
3anonHuTe TabaMIy «XapakTepuCTHUKA TUIIA PA3MHOKEHUS.

1) KonmndecTBo 0coOeit uist pa3MHOKEHHUSL.

2) Kakoii TuI KJIETOK NPUHUMAET Y4aCTHE B PA3MHOKCHUH.

3) U3 kakux KIETOK MOSBIISETCS HOBBI OPraHU3M.

4) bruosnoruueckasi OCHOBa Pa3MHOXEHHS (32 HMCKIIFOYEHHEM BBICIINX PACTCHHIA).
5) CKOpOCTh yBEJIMYEHHS YHUCIICHHOCTH OCOOCH.

6) ['eneTnyeckne 0coOOEHHOCTH IMTOTOMCTBA.

7) lpuyrHa MOSIBIICHUST HOBBIX PU3HAKOB y MOTOMCTBA.

8) IIpucnocoOuTeNbHBIE BO3MOXHOCTH HOBBIX OPIaHU3MOB.

9) 3HavyeHue pPa3ZMHOKCHHUSI.

10) CriocoObl pa3zMHOKEHHUSL.

3. BemmonuuTe TectoBoe 3amanue. BeiOepure Tpu MpaBUIIBHBIX OTBETA U3 MIECTH.

1. Tlpu TOJTOBOM Pa3MHOKEHUH XOPJIOBBIX:

1) mpouCXOaUT OIJIOIOTBOPEHHUE;

2) TIOTOMKH SIBIITFOTCS TCHETUYECKUMU KOTTHSIMH POJIUTEIICH;

3) raMeThl UMEIOT JUIUIOUAHBINA HAaOOp XpOMOCOM;

4) MonoBBIE KJIETKH 00pa3yroTCs IMMyTeM MeH03a;

5) monoBbBIE KIETKU 00pa3yroTCs MyTeM MHUTO3a;

6)reHOTHIT TOTOMKOB 00BEIUHSIET TEHETHUECKYIO0 HH(OPMAILIMIO 000MX POIUTEIICH;
2. UcTouyHnKoM pazHooOpa3usi IOTOMCTBA IPHU TIOJIOBOM PAa3MHOKEHUU SIBIISICTCS:



1) ynBoenue xpomMocoM B uHTEpdase;
2) oOMeH yyacTKaMHi TOMOJIOTHYHBIX XpOMOCOM B mpodase | meriosa;
3) MUTOTHYECKOE JIeJICHUE KIETOKIPEIIICCTBEHHUI] TAMET;
4) ciyuaitHOE CITUSTHEE TaMeT IPH OIUIOI0TBOPCHUH;
5) nanuuue npodasbl, MeTadasbl, anadassl U TeI0(a3bl B KICTOYHOM IIHKIIC;
6)cny4aiiHoe pacxX0XIeHHE JBOMHBIX XPOMOCOM IIPU TIEPBOM JIC/ICHUH MEH03a.
3.YUt0 xapakTepHO JjIsl OE€CII0I0r0 pa3sMHOKCHHS?
1) MOTOMCTBO MMEET I'€HbI TOJIBKO OJHOTO MATEPUHCKOTO OpraHnu3Ma
2)[I0TOMCTBO F€HETUYECKU OTIMYACTCS OT POAUTEIBCKUX OPraHM3MOB
3)B 00pa3oBaHKK ITOTOMCTBA OOBIYHO YYaCTBYIOT JIBE€ OCOOH
4)B 00pa30BaHUM MOTOMCTBA Y4acCTBYET OJIHA 0COOb
5)pa3MHOKEHUE YaCTSIMUA BEr€TATUBHBIX OPTaHOB
6)B pa3MHOKEHHH YYACTBYIOT I'aMEThI.
5. UTo XapaKkTepHO s [IOJIOBOTO Pa3MHOKEHUS?
1) MOTOMCTBO MMEET T€HBI TOJIBKO OJHOTO MATEPUHCKOIO OpraHu3Ma
2) MOTOMCTBO T€HETHYECKHU OTIHYACTCS OT POAUTEIBCKIX OPraHU3MOB
3) B 00pa3oBaHUK MOTOMCTBA OOBIYHO YYaCTBYIOT JIBE OCOOH
4) B 00pa3oBaHMK ITOTOMCTBA y4acTBYET OJHA 0CO0b
5) cymiecTBOBaHKE 000CIIOJIBIX KMBOTHBIX
6) pa3sMHOKCHHE YacTAMHU BEIr€TaTUBHBIX OPraHOB
OcHOBHBIE CBeIeHHS:

PasMHOXXEHME — CIIOCOOHOCTh JKHMBBIX OPTraHMU3MOB BOCIPOM3BOAWUTH ceO€ TOJOOHBIX.
Paznnuator 1Be OCHOBHBIE (QOpPMBI pa3MHOXKEHUS — Oecrnosnoe M 1oJjoBoe. becrnoiabim
Ha3bIBAETCSl PAa3MHOKEHUE, KOTOPOE MPOUCXOAUT Oe3 oOpazoBaHus ramer. B HEM ydacTByer

OJIHa OCO6L, a TeHOTHUII IIOTOMCTBA TaKOH KE, KaK' 'y pOI[PITGJ'ILCKOﬁ ocoOu.

Pa3mHoKeHne OpraHn3MoB - BOCIIPOU3BECHHE ce0e MOA00HBIX.

becnosioe pasMHOMKeHHE - Pa3MHOKEHHE, OCYILECTBIIAIOLICECS C YYaCTUEM JIUILIb OJJHON
ocoOu. BereraTuBHOe pa3MHOKeHHe- PA3MHOKEHUE YaCTAMU Tella WK IPYNIaMU KJIETOK; IPH
HTOM y4acTBYET TOJIBKO OJIHA POAUTENHCKAs 0COO0b.

ITo10BOE pa3zMHOKeHMe - BOCIIPOU3BEICHNE ce0e MOA00HBIX, MPOUCXOAdIIee, KaK IPaBUIIo, C
y4acTUeM JIBYX 0coOell B pe3ysbTaTe CIAUSHUS TaMeT, T. €. KOMYJIALNN SHLIEKIEeTKU U

CriepMaTo30ua.

ITapTeHoreHne3 - cmocod MOJIOBOTO Pa3MHOKEHHUS, TPH KOTOPOM 3apOIBIII PA3BUBACTCS U3
HEOIJIOAOTBOPEHHOM SULIEKIETKH

OmoaoTBOpEHHE - IPOLIECC CIUSHUS STUIEKIETKH CO CIIEPMAaTO30UI0M.
I'amera - nosioBas KiieTka
SliiuekierKka - )KeHckas ImojioBas KJIeTKa

YepenoBaHue MOKoJEHHI - CMEHA TIOJIOBOTO U OECTIOIOTO TTOKOJICHHUH B IIUKJIE Pa3BUTHS
HEKOTOPBIX JKUBOTHBIX M PACTEHHH, PA3ITUYAIOLINXCS CIIOCOOOM Pa3MHOKEHHS.

Konnbroranus - ¢popma nonosoro mporecca 6e3 ydacTus ramer.



KoHTposbHbIEe BOPOCHI:
1.IIpenmytecTBa U HEAOCTATKU OECIIONIOTO PA3MHOKEHHUSI.
2.Ilouemy TOJOBOE pa3MHOXKEHHE IMOJYYHWIO HanOOJee HIMPOKOE PaCHpOCTPAaHEHUE Cpenu

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

I[IpakTuyeckoe 3ansaTue Ne5 (2uaca, 1 cemectp)
Pa3nen 3. Opranusm. PasmHoXeHUE U HHIUBUAYAIbHOE Pa3BUTUE OPTaHU3MOB.

Tema 3.2. nnuBuyanbHOE pa3BUTHE YETOBEKA.
Ilesab: NOBTOPUTH CBEACHUS UHIMBUYaIbHOTO PA3BUTHS YEJIOBEKA.

3apanue:

1. MlaauBuIyalibHOE PA3BUTHE YEJIOBEKA: KPATKO 00 OCHOBHBIX JTarax.
2.BHyTpuyTpoOHBIil Iepuo1 pa3BUTHSL.
3.ITocToMOpHOHANIbHBIN OHTOTEHES.

4.TlocneAcTBuUs BIUSHUS aJIKOTOJISI, HUKOTUHA, HAPKOTUYECKUX BEIIECTB, 3arPsI3HEHUSI CPE/Ibl HA
pa3BUTHE YEIIOBEKA.

5.IIpencraBieHne yCTHBIX COOOIICHHI ¢ IPEe3eHTAlUEe!, TTOATOTOBIEHHBIX TI0 IEPEUHIO
HMCTOYHHMKOB, PEKOMEHOBAHHBIX MPETOJAaBATEIIEM.

OcHoBHbIE CBEIeHUS:

OHTOTreHe3 (BUBOT€HE3) — 3TO MHAMBUIYAbHOE 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
COCTOSIHMSA B Apyroe. EnuHurieit pocra u pa3BuTus oprann3Ma sipisercs kierka. @opmupoBaHue
YeJI0BeKa HAUMHAETCSI C MPOLECCca CIMSHUS TalVIOUIHBIX MOJIOBBIX KIETOK (SIUIIEKIETKU U
CIepMaTo3011a, 00pa30BaHMsI OAHON AUILIIOUTHONW KIIETKA — 3UTOTHI).

NunuBuyanpHOE pa3BUTHE OPraHN3Ma YEIOBEKa HAUMHAETCS C TIPOIIecca OII0I0TBOPEHHS.
SNUEKIeTKN CO3PEBAIOT B OPraHU3ME KEHIMHBI KX bl Mecsll. B cepeanHe MEHCTpyalTbHOTO
LMKJIa TPOUCXOAUT OBYJISLIMA U AUIIEKIETKAa HAUMHAET CBOM HEMPAMOM MyTh B MATKY.
CnepMaTo30u/1bl MOMAAI0T B OPTaHU3M KEHIIMHBI BO BpEMs MOJI0BOro akTa. OmiojoTBOpeHNE
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 NepHOIBI BHYTPUYTPOOHOTO pa3BUTHSA (3aUaThe - POXKICHHE).
2. [lepedncinuTh MEPUOIbI TIOCTHATATBHOTO pa3BUTHs (0T poxaeHus 10 21-25).

3. IlepeuncnuTh mepuoOAbI 3penoro pazButus ( 0121-25 no ¢pusznonorunveckoit cMepTy).

IpakTnyeckoe 3ansitue Ne6 (2uaca, 1 cemectp)

Pa3nen 4. OCHOBBI TEHETUKU U CEIEKIIUU

Tema 4.1 OcHOBBI Y4EHUsI O HACIIEICTBEHHOCTH U U3BMEHUYUBOCTH

Leab: cocTaBieHue nmpocTeiiiiel cXxeMbl Ha CKpelIMBaHie U PellieHue 3aauu Ha
MOHOTHOPHAHOE U TUTHOPHUIHOE CKPEUIMBAHUS, BbISIBIICHUE BIMSHUS MyTareHOB Ha
OKPYKAaIOILYIO CpELy.

3aganue:

1.I'eneTnka — HayKa 0 3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH M U3MEHUYHUBOCTH OPraHu3MOB. .
Menenb — OCHOBOIIOJNIOKHHUK T€HETHKH.

2.CocTaBieHHEe MTPOCTEHIIINX CXeM MOHOTHOPHIHOTO M JUTHOPHUIHOTO CKPEITUBAHUS.

OcHOBHBIE CBeICHHUA:

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

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

['eneTndeckue 0003HAUCHUS:

P — pomutenu; F — moToMcTBO, YKCII0 yKa3bIBaeT HA TIOPSIKOBBIM HOMep mokojienus, F1, F2.

X — 3HAYOK CKPEUIMBaHUs, MYKCKHE 0COOH, )KEHCKUE ocoou; A, a, B, B, C, ¢ — OTAETBHO B3STHIC
HaCJIeICTBEHHBIC Mpu3HaKku. A, B, C — TOMUHaHTHBIC aJlIeIH I'eHa, a, B, ¢ — PEIIECCUBHBIC
aJIJIeNT reHa. Aa — TeHOTHIL, TETEPO3UT0Ta; aa — PEIIECCUBHAs TOMO3UIOTa, AA — TOMUHAHTHAs
TOMO3HTOTA.

KnaccnueckuM mpuMepoM MOHOTHOPHIHOTO CKPEIIMBAHUS SIBIISIETCS CKPEIIUBAHUE COPTOB
ropoxa C JKEJITHIMU U 3eJICHBIMU CEMEHAMM: BCE TIOTOMKH UMEITH JKENIThIe ceMeHa. MeH 1emb
NIPHUIIEN K BBIBOY, YTO Y THOPHIa IEPBOTO MOKOJCHHS U3 KaXI0H Mapbl albTePHATHBHBIX
MPU3HAKOB MPOSBISAETCS TOJIBKO OJIUH — QOMUHAHMHbBIU, 2 BTOPOU — peyeccustblii — He
pa3BHBaeTCs, 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 TUTHOPHUIHOE CKpEeIIBaHKe?

2. Kakue renerndeckrne 0003HaYCHUS UCIIONB3YIOT JIsI CXEMAaTUYHOTO U300pakeHUS
CKpeIlMBaHUs?

3. Yrto takoe myranus?

4. Kakue Kaaccbl MyTareHOB CYILECTBYIOT?

IIpakTyeckoe 3ansaTue Ne7 (2uaca, 1 cemectp)

Pa3znen 4 OcHOBBI T€HETUKHU U CENEKIIUH.

Tema 4.2 OCHOBBI CEJIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Lesnb: MOBTOPUTH CBEACHUS O CEJIEKIIUN PACTCHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.
3aganue:

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

3amanme Ne 1.

BceraBbTe nponymeHHbIe CI10BA.

B paitonax Cpenneit A3uu , Kak IpeanoaraimT, BiepBble ObLIN OJOMAaITHEHBI , 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 YJIYUILLIEHUS YXKE CYIIECTBYIOLUIUX COPTOB KYJIbTYPHBIX PACTEHUH, IOPOJ TOMAIIHUX
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB C IIEHHBIMH JIJISl MPAKTUKH NMPU3HAKAMU U
CBOWCTBaMH.

3aauM ceIeKUUU BBITEKAIOT U3 €€ ONPEEICHNUS — JTO BHIBEJCHHE HOBBIX U
COBEPULICHCTBOBAHUE YK€ CYLIECTBYIOIIUX COPTOB PACTEHUH, IOPOJ )KUBOTHBIX M IITAMMOB
MUKpPOOprain3mMoB. CopToM, IOPOJOH U HITAMMOM HA3bIBAIOT YCTOMYHUBYIO TPYIIITY
(MOMyYNALUIO) )KUBBIX OPTaHU3MOB, HICKYCCTBEHHO CO3/aHHYIO YEJIOBEKOM M UMEIOIIYIO
orpezieNieHHbIE HACJIEICTBEHHbIE OCOOCHHOCTH.

Bce ocoOu BHYTpH OpOIBI, COpTa U IITaMMa UMEIOT CXOJIHbIE, HACIIEICTBEHHO
3aKperyieHHbIe Mopdosiornyeckue, prU3noaoro-OnoXUMUYECKue 1 X03HCTBEHHbIE TPU3HAKU U



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

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

2. Ka4yeCTBO MPOIYKINH (HAIIPUMEp, BKYC, BHEITHUI BHUJI, JISKKOCTh TIOIOB M OBOIIICH,
XUMHUYECKHH COCTaB 3epHa — coJiep:kaHue OerKa, KJICHKOBUHBI, HE3aMEHUMbBIX AMUHOKUCIIOT U
T. 1.);

3. (u3HoNIOrNUecKre CBOMCTBA (CKOPOCHENOCTh, 3aCyX0YCTOMYHBOCTb,
3UMOCTOMKOCTh, YCTOMYMBOCTh K OOJIE3HSIM, BPEIUTEIISIM U HEOIArOMPUSTHBIM KIIMMATUYECKUM
YCIIOBHSIM);

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

KonTposabHbIe BONPOCHI:

1. Ot 4ero 3aBUCHUT ycHeX CEIEKIIMOHHON paboThI?
2. 1514 9ero NpuMEHSI0T THOPUAU3AIIHIO C MTOCIETYIOIUM 0TO0pOM?

3. Kakoii crioco0 cBsi3aH ¢ BHEIPEHUEM B OaKTEPHAIBHYIO KJIETKY OIPECIICHHBIX TEHOB, B TOM
YHCJIE ¥ TEHOB 4YeJIoBeKa?

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

Paznen S [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emiie. DBOITIOIIMOHHOE YUEHHUE.

Tema 5.1 [IpoucxosxaeHue 1 HavyadbHbIE STAlbl Pa3BUTH )KU3HU Ha 3eMIe.

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

3aganue:

BBISIBUTB r1aBHBIE COOBITHS, MPOMCXOIAIINE B PAa3HbIE APbI U IEPUO/IBI 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 KPUTUUYECKOE MBIIUICHUE.

[IpoucxoxaeHNe U Ha4YaIbHBIE 3TAIbl PA3BUTHSI )KU3HU Ha 3eMIIe.
1.)KuBoe oTnmuaeTcs oT HEKHUBOTO:

a — COCTaBOM HEOPraHUYECKUX COEIUHEHI

0 — HAIMYMEM KaTallu3aToOpoB

B — B3aMMOJICVCTBUEM MOJIEKYII IPYT C IPYTOM

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

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



B - aBTOTPOdHI
T — OpPraHU3MbI-CUMOUOHTHI

3.I'unores3a — s3To

a — JIOTHYECKOEe 000011IeHrE OIbITa

0 — HAYYHO MOCTABJICHHBINA OIBIT

B — HAYYHOE MPEIIOJI0KEHHE

I' — U3y4CHUE U3MEHEHUH, MPOUCXOIAIINX B IPUPOJIC

4, BUOJIOTHYECKOH CUCTEMOM 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. XuMu4eckast HBOJIIOIUS Ha IpeBHEN 3emiie 3aBepIIniiach
a — aOMOTCHHBIM CHHTE30M OMOJIOTUYECKUX MOHOMEPOB
0 — oOpa3oBaHUEM TOJUTICIITHIOB
B — CHHTE30M OHOIIOJIMMEPOB
T — CIIy4aifHO BO3HUKIINM OOBEIMHEHHEM OCIKOB U HYKJICMHOBBIX KHCIIOT
6.0OmnbiTh JI. [TacTepa goka3zanu BO3MOKHOCTh
a — CaMO3apOXKICHHS KU3HH
0 — MOSIBJICHUS )KUBOT'O U3 YKHUBOT'O
B — 3aHECEHUS «CEMSH JKU3HI
I — OMOXUMHYECKOU IBOJIOINH
7.J51s1 OMOIOTUYECKOH SBOJTIOLUH Ha 3eMJle PELIAOIIYI0 POJIb ChIrPaIl KOCMHUUYECKHE,
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.ITooBBIM MpolieccOM B HCTOpUM 3eMITH TIEPBBIMU 00JIa1aNIH:
a — MPOTOOUOHTHI
0 — a’poOHbIe OaKTEpUH
B — DYKapHOTHI
T — IPOKAPHOTHI
9.I1epBbIe HyKapHOTHI, AABIIHE HAYATIO )KUBOTHBIM, MTOTyJalld SHEPTUIO, HEOOXOIMMYIO TSI
KHU3HEIEATEIIbHOCTH
a — 00pazys nmupodocdar
0 — MOrJI0TUB a3pOOHbBIE OaKTEpUU
B — «3aKJIFOYUB COI03)» C MEPBHYHBIMU (POTOCHHTETUKAMHU
' — HCIIOJIB3Ysl YNIbTpadroieToBOE U3TydeHHE

[poucxoxaeHUE U HaYaIbHbIC ITAIbI )KU3HH Ha 3emiie (2 BapHaHT)
1.CoryiacHO TEOpUH CaMOIPOU3BOJIBHOIO 3aPOXKICHHS AKHU3Hb:
a — BO3HUKAaJIa HEOJHOKPATHO U3 HEKMUBOT'O BEILIECTBA
0 — 3aHEcCeHa Ha Hallly IJIaHeTy U3 BHE
B — ObLJIa CO3/1aHa CBEPXbECTECTBEHHBIM CYIIIECTBOM B ONPEACIEHHOE BpeMs
I' — BO3HUKJIA B pe3yJIbTaTe MPOLIECCOB, NOJUUHSIOMIMNXCS (PU3MUECKUM U XUMUYECKUM 3aKOHAM
2.0xonuaTensHO B 1861 r. 1OKa3am ONBITHBIM MYTEM HEBO3MOXXHOCTH MOSBJICHHUS )KUBOTO M3
HEXHUBOTO



(abuorenes) Ha 3emuie:

a— ®. Pean B — A. JleBeHryk
6 — JI. Tlactep r — JI. Cnamnananu
3. BrepBrie B 1924 1. BbIcKa3aj npeanonokeHue 00 abHOreHHOM MPOUCXOXKICHUN
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 KU3HH Ha
3emiie SIBISUINCH:
a — onpeeNéHHbIE XUMHUECKUE COSTMHEHNS U OTCYTCTBHE T'a3000pa3HOro KMUCIOpo1a
0 — HalMuyKMe NCTOYHUKA SHEPIUH, OIPEeIEHHbIE XUMUYECKHE COSMHEHUS U Oe3rpaHUYHO
J0JIT0€ BpeMs
B - 0€3rpaHUYHO JI0JITO€ BpeMs, ONpeAeIEHHbIE XUMUUYECKIE COSTUHEHNsT U OTCYTCTBUE
ra3000pa3HoOro Kuciopoaa
I - OIpeJeEHHbIE XUMHUECKUE COCTUHEHUS], HATMUYME UCTOYHUKA SHEPIHH, OTCYTCTBHE
ra3000pa3HOro KUCIOpoaa, OE3rpaHUYHO JO0JTO€ BpeMs
5. CamMOITpOU3BOJIBHOE 3apOXKICHUE KU3HU Ha 3eMile B Hallle BpeMsl IIPeICTaBIIAETCs
MaJIOBEPOSITHBIM ITOTOMY, YTO:
a — Ha 3emJIe CIIMIIKOM MaJIo JIeHCTBYIOIIUX BYJIKaHOB
0 — He XBaTaeT yabTpaduoIECTOBOTO U3IyYeHHUS, YTOOBI 00ECTIEUUTH MPOIECC IHEPTUECH
B — JIEKTPHUECKAsi aKTUBHOCTb aTMOC(EPHI ABISAETCA HEJOCTaTOYHOM /JIsl CUHTE3a
COCIMHEHU I
I' — XUMHUYECKUE COCIMHEHHUS, U3 KOTOPBIX MOTIjia Obl BOSHUKHYTh KU3Hb, MTHOBEHHO ObUIH
OBl OKHCIJICHBI WM TIOTJIONMIEHBI CYIIECTBYIONMMH OpraHU3MaMHU
6. CoracHo KoalepBaTHOI runoTese, KoalepBaThl 00J1aaal CBOMCTBaMU )KUBOTO MTOTOMY, 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, 0 Coco0y MUTaHUs ObUIH:
a — aHa’pOOHBIMU TeTepoTpodamu B — a3pOOHBIMH XeMOTpodamu
0 — aHa’poOHBIMU POTOTpODaMH I — a9pOOHBIMHU TeTepoTpodaMu
8.CortacHo Teopur OHOXMMHYECKOHN 3BOJTIOIUH JKH3Hb:
a — CyIIeCTBOBaja Bcerna
0 - BO3HHKaJIa HEOTHOKPATHO M3 HEKUBOTO BEIIECTBA
B - 3aHECEHA Ha Hally IJIaHeTy U3 BHE
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIUHSIIONINXCS (PU3HIECKUM U XUMUIECKAM
3aKOHaM
9. CornacHo TeOpHH TAHCIIEPMUU KA3HD
a - BO3HHMKAaJIa HEOTHOKPATHO U3 HEKMBOT'O BEIIECTBA
0 - 3aHeceHa Ha Hally IUIAHETY U3 BHE
B - ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYILIECTBOM B OIPEENEHHOE BpeMs
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIHHSIONINXCS PU3HUECKUM U XUMUYECKIM
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
coObITHs1, BBIMUpaHUs. B cBOIO o4epe/ib Apbl 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, [Iporepo3soiickas, 3. [laneo3olickast, 4. Me3o3zoiickas, 5. KaiiHo3oiickasi.

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.

IIpakTnyeckoe 3ansiTue Ne9 (4 yaca, 2 cemecTp)
Pasnean 5 IIpoucxosxaenre u pa3BUTHE KU3HU Ha 3eMJiie. DBOIIONMOHHOE yUeHNE

Tema 5.2 VicTopust pa3BUTHsI SBOJIFOIMOHHBIX HJIEH.

He.]'ll): OIpPCACIINTb 3aBUCUMOCTD 3BOJIIONMOHHBIX W3MEHCHHIH B OpPraHu4€CKOM MHPE OT

M3MEHSIOIINXCS YCIIOBUN Ha 3eMuie.
3amanmue:

1.BbIsBUTH T71aBHBIE COOBITHS, TPOUCXOISIINE B Pa3HbIE 3PbI U MIEPUOJIbI 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 1O 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 OPTaHUYECKHMH BEIIECTBAMH, CHHTE3UPOBAHHBIMU B XO0/I€ XUMHUECKOMH
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 pesynbTaTaM 3BOJIIOIMU OTHOCUTCS: a)eCTECTBEHHBIM 0TOOpP, 0)UCKYCCTBEHHBINH 0TOOP,

B)BH1000pa30BaHue, T) HACIEICTBEHHOCTb.

IpakTuueckoe 3ansitue Nel0 (4 yaca, 2 cemectp)

Paszgea S IIpoucxoxaeHne v pa3BUTHE KU3HU Ha 3eMile. DBOJIOIMOHHOE YUEHHUE.

Tema 5.3 MukposBOIIONHS ¥ MAKPOIBOTFOIIHS.

eJsib: TOBTOPUTH CBEACHUS O MHKPOIBOJIIOIUS 1 MAKPOIBOJFOIIUSL.

3aganue:

3ananueNel 3amonHUTH TaOIUILY:

HasBanune kpurepus Buna

B uewm 3akirouaercs

B yeM He a0CONMIOTHOCTH
KpUTEPHSL.

Mopdoduznonorndeckuit

CX0aCcTBO 0CO0€H MO CTPOCHUIO U
busnonoruu

Nmerotcs 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 Pa3uble BUABI NIMEIOT OYEHB
HYKJICHHOBBIX KHCJIOT. OOJIBIIYIO CTENIEHb
CXOJICTBA.
[urorenernyeckui Cxo0ncTBO Unca U CTPOEHUS Pa3uble BUABI NIMEIOT OYEHB
XpPOMOCOM. OOJIBIIYIO CTETIEHb
CXOJICTBA.
['eorpaduueckuii ITpoxuBanue Ha onHOM TeppuTtopun — | CylecTBYIOT BUAbI-
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'eneTnyeckuit Crooco0HOCTE 0cO0eH BUIa
CerHII/IBaTI)Cﬂ U 1aBaTh IJIOJOBHUTOC
[IOTOMCTBO.

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

3aganmneNe 2: 0OTBETUTH 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 CKpPEIIMBAHUS

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

1) apomopdo3

2) nereHepanus

3) OMOJIOrHYECKHI ITPOrpecc
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. U3 nepeuncnennsix oprannzmMoB HE MokeT 3BOTIOLMOHUPOBATH:

1) camka maensl

2) Imuessl B yibe

3) mapa ronyoei

4) mabopaTopHasi KOJIOHHS OaKTepHid

2. OCHOBHOM TPUYHMHOM JJIs1 BBIJCIICHHSI TPYIIIBI 0COOCH B TOIYJISIIHIO SIBIISICTCS:
1) BHeLIHee OTaMYME TPy IPYT OT Apyra

2) BHyTpEHHUE OTJINYNS TPYNI IpYT OT pyra

3) u30mAIMS PYII APYT OT JIpyra

4) HECKPEIMBAEMOCTh WICHOB TPYIIT APYT OT ApyTa

3. UTOOBI C yBEpEHHOCTHIO PEIINTh, OTHOCSTCS JIM JBAa BHEIIHE MOX0XKHX JKyKa K OTHOMY BH]Y,
CIENyeT:

1) cpaBHUTDH UX BHEIIHEE CTPOEHHE

2) cpaBHUTDH UX MTOBEICHUE

3) monbITaTbCs CKPECTUTH UX U POBEPUTH, MOTYUUTCS JIU IUIOIOBUTOE TOTOMCTBO
4) CpaBHUTH UX apeasibl OOMTaHUS

4. OCHOBHBIM KPUTEPHEM BO3HHUKHOBEHHS HOBOT'O BU/IA SBJISETCS:

1) nosiBieHNE BHEIIHUX Pa3INYUil

2) reorpadudeckast H30JSUS OISR

3) BO3HUKHOBEHUE PENPOAYKTUBHON U3OJISILIMU MOMYIISIIIUMA

4) sKxosioruueckasi u30JsIus

5. Y.JlapBUH cuMTaj, YTO B OCHOBE Pa3HOOOpa3Hsl BUJIOB JIEHKUT:

1) MuMuKpus

2) 6opbr0a 3a cyIiecTBOBaHUE

3) criocOOHOCTh K HEOTPAHUUYEHHOMY Pa3MHOKEHUIO

4) eAMHOBPEMEHHBIN aKT TBOPCHUS

6.ITporiecc 3BOMIONMM BUAA MOXKET OKa3aThCsl 3aMEJIEHHBIM, U BUJ JJOJAT0 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. [IpumMepoM KOHBEPIeHIIMA MOKHO CUHUTATh YE€PTHI CXO/ACTBA MEXKAY €Tb(OUHOM U:
1) TroneneM

2) aKkyJnoi

3) CHHUM KUTOM

4) BceMU dTUMH KUBOTHBIMU

8. YCTOMUUBOCTS K 5/1aM Y TapaKaHOB — 3TO CIIEJICTBHE:

1) nBwxytiero oroopa

2) cTaOMIM3HPYIOIIETO 0TOOpa

3) HampaBJIEHHOUN HACJICICTBEHHOW N3MEHYHBOCTH

4) HECOBEPIICHCTBA SI/I0B

9. [Ipumepom apomMopdo3a MOKHO CUUTATH:

1) nepws y nruig 2

) KpacuBBIM XBOCT Yy MaBJIMHA

3) Kpemnkuit XBOCT y AT

4) MUHHBIE HOTTH Y LATUIH

10.Cems1, BOBHHMKAIOIIEE Y TOJIOCEMEHHBIX PACTCHHM, 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 PAaCTEHUH NMPHUBEIIO K MPEICTABICHHUIO O BHJIaX KaK O BIIOJHE PealbHbIX Ipymnax ocoOei.
OcHoBomnoaratomas padora o Bugax Obuta nposeaeHa K. JImHHeeM, KOTOPBIH 3a7105KUIT

OCHOBBI CUCMEMAMUKU.

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 OpraHU3alluy >KUBOU IPUPOIBL.

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

Iony1sAHOHHAS CTPYKTYpa BHIA

Kaxxaplii BUJ XapaKTepU3yeTCs ONPEICIICHHBIM apeaioM — 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 nONYJIAUUAMU.

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 BUJIA OIMH U TOT K€ IIPU3HAK MOXKET IIPOSBIATHCS No-pazHoMy. Hanpumep, ceBepHbie
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 JPYTUX COOBITUM
Iperpajabl MeX1y MOMYJISIIUAMU MOTYT OBITh pa3pylieHbl. B pe3ysibrare 3TuX mporeccoB
MPOUCXOIUT CIUSHUE paHee U30JUPOBAHHBIX MOMYJSALUN B OJIHY.

TakuMm oOpa3om, Kaxkaasi MOMYJSLUS YBOJIOLUOHUPYET HE3aBUCUMO OT JAPYTUX MOMYJISLUNA TOTO
Ke BUIa, 001a/1as COOCTBEHHOM YBONIOIMOHHOM cyabp0oii. [Tonmynsius — HauMeHblee
MoJpa3/ieJICHHE BU/Ia, U3MEHSIONIEECS BO BpEMEHHU. BOT moueMy nomyJisiiius npeicTaBisieT
c000¥ AIIEeMEHTApHYIO eTUHUITY dBOIOIUU. OTACIbHBIA OpPTaHU3M HE MOXKET
HBOJIIOIIMOHUPOBATH, T.K. €r0 TEHOTHII OMPEIesieTcs, y>K€ B MOMEHT OIIOI0TBOpEHUs. Briad
Op2aHU3Ma 8 280JIIOYUI0 COCTNOUM 8 MOM, YMOObl NPedams 2eHbl COUM NOMOMKAM.

IpakTuueckoe 3ansitue Nell (4 yaca, 2 cemectp)

Pazgean 6 IlpoucxoxaeHue yenoBeka.



Tema 6.1 AuTponorenes.

Iesib: TOBTOPHUTH CBEACHHUS O aHTPOIIOTEHE3E.
3amanmue:

1.AHanu3 ¥ o1eHKa pa3JIMYHbIX TUIIOTE3 O MPOUCXOKICHUHN YEIIOBEKA.

2. DTarbl YBOJIOIMY TPUMATOB M YEJIOBEKA, MTOCIICI0BATEILHOCTh, HA3BaHMS U TIOJIPOOHBIE
XapaKTEPUCTHKY (3alUCH U TAOJIHIIA)

3. I[IpencraBieHne yCTHBIX COOOIICHUH C MPE3eHTAIMEH, ITOTOTOBICHHBIX 10 TIEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX TIPETO/IaBaTeieM

OcHOBHBIE CBeICHHS:

AHTpoOnorene3 (0T gumpono... ¥ rped. génesis — MPOUCXO0XKICHUE), MPOIIECC UCTOPHKO-
IBOJTFOIIMOHHOTO (hOpMHUPOBaHHS (PUINIECKOTO TUTIA YETIOBEKA, IEPBOHAYAITBHOTO PA3BUTHS €TO
TPYJOBOH AESATETbHOCTH, PEUH, a TAKXkKe 00IeCTBa.

DBOIIIOIMOHHOE 3HAYCHNE aHTPOIIOMOP(HO30B.

¢ VBeIMYeHHUE Pa3HOOOPA3UsI KOHTAKTOB MEXITY OCOOSIMH, YTO CIIOCOOCTBYET BBDKUBAHUIO U
aJanTanuy BCEH TPYIITBI B MCHSFOIIMXCS YCIOBHSIX CPEIIbI

o ®opMupOBaHUE CIIOKHOTO HCCIIEIOBATEIIBCKOTO H OPUEHTUPOBOYHOTO TIOBEICHUS,
CIIOCOOHOCTH K O0YUYEHHIO U TIepe0OyUeHHUI0, CII0KHOCTH MEXXUHINBUTYaTbHBIX U TPYIIIOBBIX
CBsI3eM

e bonblas MoJABUKHOCTh KUCTH M CTOIIBI OOecTieunsa BIaJeHue mpeaMeTaMu, pasHoodpasue u
OBICTPOTY CIIOCOOOB TMEPEIBHKEHUS

e [IponomKUTENbHBIN TIEpUOT 00yUEHUsI CIOCOOCTBYET HAKOIIJICHUIO OOIIMPHON HH(OpMALIUU
Y TIOBBIIIIACT aJATUBHBIC BO3MOKHOCTH, JUTUTEIBHBIC PEPOTYKTUBHBIA 1
MOCTPEIPOAYKTHBHBIN MIEPUOJIbI YBEITHUHNBAIOT BOZMOXHOCTh TIEPEIaud OTBITAa B IIOKOJICHHSIX
e OOecrieurBacT TOYHOCTH OPUCHTUPOBAHMSI U TIEPEMEIICHHS B IIPOCTPAHCTBE, CTAHOBUTCS
BEYITIM OPTaHOM IOTYICHHSI M aHAIH3a HHPOPMAIHH

e CriocOOHOCTH MCCIIE0BATh MIPEIMETHI, YICPKUBATh U TIEPEHOCHTH UX, MAHUITYJIUPOBATH UMH,
HCIIOJIb30BATh IPUPOIHBIEC TTPEIMETHI C PA3IMYHON €TI0, B TOM YHCIIE, KaK OPYIUs Tpya

¢ PazMHOXKeHWE, HE3aBUCSIIIEE OT Ce30Ha T0/1a, TTOBBIIIACT BEPOSITHOCTH UMETh IIOTOMCTBO;
poxzaenue 1-2 neTéHbImieit Mo3BOISET POAUTEISAM U IPYTHM YWICHAM TPYIIbI YASISITh UM
0oJbIIIe BHUMAHUS

KoHnTpoJbHbIE BONIPOCHI

1. CuctemMaTiueckoe MojIoKEeHHE YEJI0BEKa, B KaKyI0 9Py MOSBUJICS YETIOBEK.

3. CxozacTBa M pa3nuyKsl YeJI0BEKa U 4eI0BEKOOOPA3HBIX 00E3bsH.

3. Kakumu 00ne3HIMH YeNOBEK «PacIulauuBaeTCs» 33 MPSIMOXOKICHHUE.

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

5. IBmxymue cuibl (pakTopsr) aHTpornioreHes3a. [loHaTHe OHOCONMATFHOCTH YE€TIOBEKA.


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

6. ATaBU3MBI U PYAUMEHTHI: OIpECIICHUE U TIPUMEPHI.

IpakTnyeckoe 3ansiTue Nel2 (2uaca, 2 cemecTp)
Pa3nen 6 IIponcxoxaenue uenoBeka

Tema 6.2 YenoBeueckue pacht

eJsib: TOBTOPUTH CBEAECHUS O POJICTBE M €ANHCTBE MPOUCXOXKICHUS YSTIOBEUSCKHX Pac.
3amanmue:

1.PoacTBO U €AMHCTBO MPOUCXOXKICHHUS YEIOBEUECKHX Pac.

2.IlpencraBieHne yCTHBIX COOOIIEHUH C Mpe3eHTannel, TOATOTOBICHHBIX 110 TIEPEYHI0 HCTOYHUKOB,

PEKOMEHAOBAHHBIX IMPETIOAaBaTCICM.

OcHOBHbBIE CBeIeHUSA:

Bce srou 3eMiu puHauIeKaT K oqHOMY Buay — YenoBek pasymubiii (HOmo sapeins).

Paca — rpyiia HOHy.]I?[III/Iﬁ YCJIOBEKA, UMCIOIIUX CXOJHBIC HACJICACTBCHHBIC MOp(I)OJIOFI/ILIGCKI/IC
U QU3UOJIOTHYCCKIE TPU3HAKH U 0011ee reorpaduueckoe MpOUCX0XKICHHE.

®opmupoBanue pac npousonuio 80 — 40 TeIc. JIET Ha3ad U UMEJIO aJIalTUBHBIN XapakTep.
CoBpeMeHHbIE aHTPOTIOIOTH HE MPUIIUTH K 00IIeMy MHEHHUIO O KOJIMYECTBE pac: OT 3 10
HECKOJIBKUX JCCATKOB.

[To Haubomnee pacpOCTPAHEHHOI TOUKE 3PEHHUS, CYIIECTBYIOT 5 KPYITHBIX

pac: HerpouJHAasi, MOHTOJIOMIHASI, €EBPONEONTHASI, AMEPHUKAHOWIHAS 1 ABCTPAJIONTHAS.
Kpowme Toro, cymiecTByIOT cMemIaHHbIe pacbl. B MecTax nepecedeHus apeanon
pactpocTpaHeHUs KPYITHBIX Pac MOKHO BBIJICIIUTH MePeX0HbIe pachl.

Pacol [Ipuznaku I'eorpadudeckoe
pacnpocTpaHeHHe

Herpounnas TEMHBIN I[BET KOXKH; LentpanbHas u FOxHas

TEMHBIE KypPUaBbI€ WU BOJHUCTHIE

P Adpuka

BOJIOCHI;

BOJIOCSIHOM IOKPOB Ha TEJE Pa3BUT

c1abo;

LIMPOKHUI ¥ MaJIO BBICTYIIAIOIINMI HOC;
TOJICTBIE T'yOBI;
TEMHBIE TJ1a3a

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

pa3BHUT c1ado;

YIUIOIIEHHOE MIMPOKOE JIUIO C CHIIBHO
BBICTYIIAIOIIUMU CKYJIaMU;

CpenHsis mupuHa Iyd u Hoca;

y3KHUE I71a3a ¢ AMUKAHTYCOM —

AmMepuku




CKJIQJIKOM BEpXHETrO BEKa,
3aKpBIBAIOLICH BHYTPEHHHUM Yo
rijasa.

EBponeongnas

CBETJIas WM CMYTJIasi KOXKa;
MPSIMbIE WJIA BOJTHUCTBIE BOJIOCHI;
XOPOIIO Pa3BUT BOJIOCSHOW MOKPOB Ha
TuIe y My4uH (00poJia U YCbl);
Y3KHI BBICTYMAIOIIHNI HOC;

TOHKHE T'YObI

EBpona,

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

AMepukaHOUTHAS

CMyTJIast KOXka;
IpsIMbIE YEPHBIE BOJIOCHI;
BOJIOCSTHOM MTOKPOB Pa3BUT C1a0o;
IJ1a3a YepHBIE;

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

Cesepnas u IOxxnas AMepuka

ABcTpanoniHas

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

CUJIBHO Pa3BUT BOJIOCSHOM ITOKPOB Ha
JMIIE U TEJE Y MY)KUUH;

YEpHBIE 171433,

MacCHBHOE HaI0pPOBEE;

KPYIIHBIE YEJIFOCTH;

HIMPOKHE TYOBI U HOC

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

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Onpenenenuie U Mpu3HaKu pac (MMOBTOPUTH OINpEJICTICHUE BUIA).

2. Pacu3Mm, ero HECOCTOSTEILHOCTb.

IpakTnyeckoe 3ansiTue Nel3 (2uaca, 2 cemecTp)

Pasaesn 7 OCHOBBI DKOJIOTHH.

Tema 7.1 Dxonorus — HayKa 0 B3aWMOOTHOIICHUSIX OPraHU3MOB MEXTy cO00# 1 OKpYIKaroIeit

cpenoi.

Heﬂb: OIIMCaHHEC BUJa I10 MOp(bOHOFI/I‘-IeCKOMy IIpHU3HAKY, OIIPCACIICHUC HpI/ICHOCO6HCHHOCTI/I

OpTraHu3MOB K CpeaaM 06I/ITaHI/I$I, OCYIICCTBJICHHUEC aHAJIM3a 1 OLUCHNBAHUEC I'MIIOTE3

MMPOUCXOKACHUA )KU3HU U YCJIOBCKA, OIMMCBIBAHUC aHTPOIIOI'CHHBIX H3MEHEHHMI €CTECTBEHHBIX

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




3amanmue:
1.0HI/ICEIHI/IG AHTPOIIOICHHBIX U3MEHEHHU B ECTECTBEHHBIX MMPpUPOAHBIX J'IaHILHIa(bTaX CBOEU MECTHOCTH.
2.IlpencraBieHne YCTHBIX COOOIICHUH C MPEe3eHTALUEH, TOATOTOBICHHBIX 110 IEPEUYHIO HCTOYHUKOB,

PEKOMEHIOBAHHBIX IPEIIOAaBaTCIICM.

OCHOBHbBIE CBeIEHHS:

MonudukarmonHas U3MEHYHBOCTh BO3ZHUKAET B OTBET HA M3MEHEHUE YCIOBUN OKPYKAIOIIIEH
cpenbl. OHa He OecnipenenbHa. J(nama3on, B mpeeaax KOTOPOro OJUH U TOT e TeHOTHII
CrocoOeH JaBaTh pa3audHbie (PEHOTHUIIBI, TIOJYUNIT HA3BaHUE HOPMBI PEaKIuU. JTa BeITUINHA
OIIpEeIeJIEHa TEHOTUIIOM M 3aBHUCHUT OT BAXKHOCTH MPU3HAKA B JKU3HEIACATEIBHOCTH OPraHU3Ma.
V3Kkast HOpMa peakIuu CBOMCTBEHHA (PU3NOIOTHYECKUM MTPU3HAKAM (BEIMYMHA U CTPOCHUE
OpraHoB), a HIMPOKas HOpPMa PEAKINH MPUCYIA KAYECTBEHHBIM M KOJTUYECTBEHHBIM MPU3HAKAM

(pa3mep JTUCTHEB, LIBET MIEPCTH ).

[Ipu uccnenoBaHuM KOJIWYECTBEHHBIX MPU3HAKOB U3 HAOIIOJAEMbIX 0OBEKTOB COCTABIISIOT
BapHallMOHHBIN psia. [Ipu cocTaBieHuu psjia n3ydaeMble 0COOM pacroiaratoTcs Ipyr 3a Ipyrom
B MOPSIJIKE BO3pACTaHUS WK YObIBAHUS 3HAYCHHS U3y4aeMOro MpU3HaKa.

BCJ'II/I‘H/IHy HN3Yy4aceMOTI'O ITpHU3HAaKa HA3bIBAOT BapHaHTOﬁ. Yucao OCO6CI7I, COOTBCTCTBYROIIHUX
Ka)KI[OI\/JI BAapHaHTC, HA3bIBAIOT JacTOTOM BCTPCHACMOCTHU BAPHUAHTEI.

['padmueckoe BbIpakeHNE U3MEHUYUBOCTH MPU3HAKA, OTpa)Karollee Kak pa3Max BapHallH, TaKk U
4acTOTY BCTPEUYAEMOCTH OTAECIIBHBIX BAPUAHT, Ha3bIBAIOT BAPUALIUOHHON KPUBOA.

Bce xuBble cyiiecTBa ONTUMAIBHO MIPUCTIOCOOIEHBI K CBOMM YCIOBUSM CPEJlbl OOMTAaHHUS.
[Tprcnoco01eHHOCTh MOBBIIIAET MIAHCHl OPTaHU3MOB Ha BBDKMBAHKUE M OCTAaBJICHHE IOTOMCTBA.
[TpucniocoOnenus 3aTparuBaOT BHEIIHUE U BHYTPEHHHE MTPU3HAKU CBOICTBA OPraHU3MOB,
0COOEHHOCTH Pa3MHOXKEHHSI U TIOBEACHUSI.

KOHTpOJ’[LHBIe BOIIPOCHI:

1. CoBpeMeHHOE OnpeieICeHNE HAYKH SKOJIOTHS - 3TO:

1) yuenue o qome, JKUITUIIE;

2) HayKa O B3aMMOOTHOIIICHUSX )KMBBIX OPTaHU3MOB MEXKY COO0H U OKpY>Kalolel cpeou;

3) dynnameHnTanpHas HayKa O IPUPOJIE, SBIISTFOIIASCS KOMIUIEKCHOW U 0OBbEIUHSIONIAS 3HAHHE
OCHOB HECKOJIbKUX KJIACCUYECKUX €CTECTBEHHBIX HAYK.

2. buoneHTpuuecKkoe MUPOBO33PEHHE ITO:

1) B ieHTp IpUPOBI U MUPO3JaHUSI CTABUT YEIOBEKA;

2) paccMaTpHBaeT YEJIOBEKA KaK 4acTh IIPUPOJIBI;



3) LEHTPOM M IEJIbIO )KH3HU CaMOTO YeJIOBEKA CTABUT TOTAIIMTAPHYIO COIMAIBHYIO UITH
MIPOU3BOJICTBEHHYIO CUCTEMY;

3. Kakoi u3 METOJI0B SKOJIOTHUYSCKUX HCCICAOBAHUN SIBIISICTCS OCHOBHBIM, II03BOJISICT
HCCJIEIOBATEII0, 10 BO3MOXXHOCTH, HE BMEIIMBAsICh B €CTECTBEHHBIN X0/ COOBITUH, CYIUTh 00
HMCTUHHOM XapaKTepe N3y4aeMoro SIBJICHUS?

1) sxcniepuMeHT;

2) MOJIETUPOBAHUE;

3) HaOr0IeHNE B UCKYCCTBCHHBIX YCIIOBHUSX;

4) Habno/IeHNE B €CTECTBEHHBIX YCIOBHSX.

I[IpakTuyeckoe 3ansaTue Nel4 (2uaca, 2 cemectp)

Pa3zngen 7 OcHOBBI KOJIOTHH.

Tema 7.2 Buochepa — riobanbHas SKOCHCTEMA.

IeJsb: TOBTOPUTH CBEACHUA O Ouochepe.

3aganue:

1.CpaBHuTeNnBHOE OMICAHKE OJJHON U3 €CTECTBEHHBIX IIPUPOAHBIX CHCTEM (HAIPUMED, JIeca) i KaKOu-
HUOYAb arpO’KOCHUCTEMBI (HAIIPUMED, MIIIEHHIHOTO TTOJIs).

2.HpCI[CTaBJ'IeHI/Ie YCTHBIX COOGH_IGHI/Iﬁ C npe3eHTauHef/'I, MMOATOTOBJICHHBIX I10 NEPEUYHIO HCTOYHUKOB,

PEKOMCHAOBAHHBIX IIPCIIOAABATCIICM.

OcHOBHBIE CBeICHUS:

buocdepa — rmobanpHas sxocucteMa. MHOTOUYHCIEHHBIE YKOCHCTEMBI HaIlIEH TJIaHEThl He
H30JIMPOBAHBI APYT OT Apyra. J[axke MeXy OUeHb Pa3HbIMH WM OYCHD YIaIEHHBIMU
COO0O0IIIEeCTBAMHU IIPOUCXOINT IMOCTOSHHBI OOMEH KUBBIMH OpraHU3MaMH, OPraHUICCKUMH H
HEOpPraHMYECKUMHU BeriecTBaMu. [lepenéTHpie NTHIIBI CHOCOOHBI COBEPIIATh CE30HHBIC
MUTPAIIU Ha PACCTOSHUS B COTHU KHIIOMETPOB. [Ipy 3TOM B IETHUIT CE30H OHH SIBIISIOTCS
3BEHBSIMU MHILEBHIX [ENEH OJHOT0 OMOTeo01eH03a, a C HACTYIUICHUEM OCEHHU MEpeNieTaroT B
OoJsee TEMIIBIC MECTa U TaM BKJIFOYAIOTCS B MUIIEBYIO CETh HOBOM AKOCUCTEMBI. POXKIEHHBIN B
MPYAY TOJIOBACTHK, TPEBPATUBIINCH B JIATYIIKY, BRIOMPAETCS Ha CYIIY M CTAHOBUTCS dJIEMCHTOM
HA3eMHOTO0 OuoreorieHo3a. Bee akocrcTeMbl B3aMMOCBSI3aHbI U B3aMMO3aBUCUMBL. [10CTOSTHHBIH
00OMeH BEIIECTBOM U DHEPTHEH, TPOUCXOISAIINN MEXTy HUMHU, TIO3BOJISIET HAM pacCMaTpUBaTh
BCE J)KMBBIC OPTaHU3MBI 3eMJTH U Cpey UX OOMTAHUS KaK €IMHYIO TII00aTbHYIO SKOCHCTEMY —
ouochepy. buocgpepa — smo ocobas obonrouxa 3emau, cocmas, Cmpykmypa u dHepeemuKa
KOMOPOU onpeoensiomcsi COBOKYNHOU 0esimelbHOCMbIO HCUBLIX OP2AHUZMO8. Mnaye mModcHo

cKaszaniv, 4mo 6uocqbepa — amo obracmo pacnpocmpanenust JICU3HU HA Hauell nianeme.



B cTpykrype 6uochepst BepHaackuii BeIIEISI ceMb BUIOB BEIIECTBA, YETHIPE U3 KOTOPHIX
SBIISIIOTCS OCHOBHBIMMU:

1. >xuBOE BEUIECTBO — COBOKYITHOCTH BCEX JKUBBIX OPTaHU3MOB (KMBOTHBIX, PACTEHUH,
rpubOB, MUKpOOpraHu3MoB) (puc. 152);

2. OWOTeHHOE BEIIECTBO — OPraHHO-MHHEPAIbHBIC IPOAYKTHI, CO3/IaHHBIE B pe3yJIbTaTe
KHU3HEIEATEIILHOCTH OPraHu3MoB (He()Th, KAMEHHBIN YTroJjb, Ta3, TOPQ, U3BECTHIKU U

ap.) (puc. 153);
3. KOCHOE BEIECTBO — BEILECTBO, KOTOPOE 00pa3yeTcst 6e3 y4acTusi )KUBbIX OPTaHU3MOB

(TOpHBIE TOPOJIBI, SBISIOIIAECS PE3YJIbTATOM BYJIKAHHUECKOU JCSITEIbHOCTH,
00pa3oBaHMs, BOSHUKAIOIINE BCIEACTBHE I€OTEKTOHUYECKUX MTPOIECCOB — JIBHIKEHUS
nutochepHbIX THT) (puc. 154);

4. OGMOKOCHOE BEIIECTBO — BEIIECTBO, KOTOPOE CO3/IAETCA B PE3Y/IbTaTE COBMECTHOM
NEeSITEIbHOCTH KHBBIX OPIraHU3MOB M a0OMOTEHHBIX MTPOIECCOB (ITOYBa, Ui, atMmochepa u

ap.)
KounTtpoabHbie Bonpochl:

1.ITouemy Guocepy MOKHO Ha3BaTh INI00ATLHON SKOCUCTEMOM ?
2.Kakue ocHOBHBIE TPU3HAKH OMOC(EPHI KaK II100aIbHON 3KOCHCTEMBI?
3.Urto crocoOCTBYyeT MoIIepKaHuIo paBHOBecHs B Onochepe?

4.Yrto 6uocdepa Bkirovaer B ceds?

IIpakTyeckoe 3anaTue NelS (2gaca, 2 cemectp)

Pa3zgen 7 OCHOBBI SKOJIOTUH

Tema 7.3 buochepa u uenoBex

eJsib: TOBTOPUTH CBEACHUS O UCKYCCTBEHHON KOCHUCTEMBI.

3ananue:

1.Cocrasiienne cxeM repeaayr BEIIECTB U SHEPIHMH I10 LIENSM [TUTAHUS B IPUPOIHON SIKOCHCTEME U B
arporeHose.

2. OnucaHye U MPaKTUIECKOE CO3/[aHie UCKYCCTBEHHOM SKOCUCTEMbI (ITPECHOBOHBIN aKBAPHYM).

3. Pemienne sx0I0rn4ecKux 3aaay.

OcHOBHBIE CBeIeHUS:

buocdepa cocTout U3 AByX KOMIIOHEHTOB:

e OHMOTHUYECKOTO WU KHBOT'O,
e a0MOTHYECKOTO WA HEKHBOTO.

KuBas u HexxuBasi Matepust 6Mochepbl OCYIIECTBISIIOT KPYrOBOPOT BEIIECTB U BIUAIOT IPYT Ha
npyra. bnarogaps reoxuMHUeCKUM U KJIMMaTHYeCKUM (pakTopaM Ha 3eMJie 3apOoiach KU3Hb.
B 10 3x€ Bpemsl )KHBbIE OPraHN3Mbl OKa3bIBaOT BIMSHHUE HA HEKUBYIO MaTEPUIO, U3MEHSS
penbed, reoornyeckue ciom, atmocgepy. YenoBedecTBO TakkKe OKa3bIBAET BIUSIHUE HA )KUBbIE
OpraHU3MBbl U HEXKUBYIO IPUPOAY.

B3auMopgeiicTBHe YeJI0BeKA U 6I/IOC(l)epr HMEET IB€ CTOPOHLI:



e  OHOJIOTHMYECKYIO;
e  COLHUAIBHYIO.

C Guonornyeckoil TOUKH 3pEeHUsI B3aUMOOTHOIIICHHUS YeJIOBEKa U MPUPO/IbI HE BBIXOIAT 32 PAMKH
noTpedeHus FJHEprun. YenoBeuecTBO, HECMOTPS Ha pa3BUTHIN pa3yM, KaK U BCE JKUBbIE
OpraHU3MBbI, HY)KJaeTCsS B OCHOBHBIX IIPUPOAHBIX pecypcax:

e BOJE;
e BO3IYXE;
e IIHIIE.

Jlist ocymiecTBIIeHUs MEeTaboIM3Ma KaX/IbIi IeHb HEOOXOMMBI BOJIa, KUCIOPO/I, MTUTATEIbHBIC
BeniecTBa. byayun rereporpodamu 1011 HaIpsIMyIO BO3EHCTBYIOT Ha YHCIEHHOCTD KHUBBIX
OpPraHu3MOB U KPYTrOBOPOT BELLIECTB B IPUPOJIE.

KounTtpoabHbie Bonpochl:

1.Kakyto posb urpaer 6uocepa B )K1U3HHU yesnoBeka?
2.Kak Bimsiet Ha yenoBeka ouocdepa?
3.Kak uenoBek uzmenuin ouocdepy?

4.Kak cenbCKOXO03MCTBEHHAs JEATEILHOCTh YeTIOBEKa BIUAET Ha Ouochepy?

IIpakTyeckoe 3ansaTue Nel6 (2gaca, 2 cemectp)

Pa3pnen 8 buonuka.

Tema 8.1 Bronunka Kak 0JJHO U3 HANPABICHUH OHOJIOTHU U KHOSPHETUKH.

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

1.Pa3Butre OMOTEXHOJIOT UM C IPUMEHECHUEM TEXHUYECKUX cUcTeM (OMonHKeHepus, OnonH(popMaTuka,
OMOHWKA) M UX IPUMEHEHNE B )KU3HU YeJIOBEKa.

2. louck u aHanu3 HHGHOPMAILIMHU U3 PA3ITUYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-HaydHas JTUTepaTypa,
CpeJIcTBa MacCOBOM MH(pOPMAIUH, ceTh IHTEpHET U IpyTHe).
OcCHOBHbBIE CBeICHHSA:

buonuka - mpuknagHas Hayka 00 UCTIOIb30BAHUU MPAKTUYECKON JIEATEIBHOCTH YEIOBEKA B
KaueCcTBE MOJIEJICH /11 KOHCTPYUPOBAHUS COOPYKEHUN U MEXaHU3MOB HanOoJIee yAaqHbIX
MPUCTIOCOOICHHI KUBBIX OPTAaHU3MOB K Cpe/ie UX OOUTAHMSL.

buonuka — HaHpaBHCHI/IC B HAYKC U TCXHHUKEC, [ICJIb KOTOPOT'O — UCIIO0JIb30BATh OMOJIOTHYECKHUE
SHaHUWA 11 PCIICHUA MHXXCHCPHBIX 3aJla4 U pa3BUTUA TCXHUKH. HpaOTI_[OM OMOHMKM CUUTAETCS

.HCOHapI[O na Bunuu. Ero YCPTECIKU U CXCMBI JICTATCIIBHBIX AIllapaTOB OCHOBAHLI HA CTPOCHUU
KpblJ1a IITUIBIL.

OcHoOBHbBIE HATIPaBJIeHUs1 PadoT:

- OCHOBHBIC HaIpaBJeHUs PabOT 1O OMOHUKE OXBATHIBAIOT CIAEAYIOIINE MPOOJIEMBI:



- U3y4Y€HHUE HEPBHOM CUCTEMBbI YEJIOBEKA U KUBOTHBIX U MOJACIIUPOBAHNE HEPBHBIX KIETOK
(HEHpPOHOB) M HEMPOHHBIX CETEH IS TaJIbHEHUIIIEro COBEPIIICHCTBOBAHUS BBIYUCITUTEIIBHON
TEXHHUKHU ¥ pa3pabOTKU HOBBIX 3JICMEHTOB U YCTPONUCTB aBTOMATUKH U TEIIEMEXAHUKU
(HeHpOOMOHMKA);

- UCCIIEJOBAaHUE OPraHOB YyBCTB U JIPYTrUX BOCIPUHUMAIOLIUX CUCTEM JKMBBIX OPraHU3MOB C
LENIBI0 Pa3paObOTKH HOBBIX TATYMKOB M CUCTEM OOHAPYKECHHUS;

- UI3YUCHHUC MIPUHIUIIOB OPUCHTAIMH, JIOKAIUW U HABUT'AlIUW Y PA3JINYHBIX )KUBOTHBIX JJIA
HCII0JIB30BAHHUS 3THUX IIPUHIOUIIOB B TCXHUKE,

- UCCJICAOBAHHUC 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 BO3eCTBYeT Ha Hero. Ha 3emiie cymiecTByeT ueTsipe cpebl
o0uTaHus, OCBOCHHBIE U 3aCEJIEHHbIE OpraHU3MaMHu:

HazeMHoO — Bo3yliHas cpefia — camast CIoKHast JJis AKU3HU; Cpella KOHTPACTOB: PE3KHUX
KOJICOAHUH TeMIIepaTyp, CMEHBI IIOTOAHBIX YCIOBUH, HEPABHOMEPHOTO PAaCIpEACICHHS CBETa U
BJIArd, OTJIMYaeTcsi o0mireM Bo3ayxa. OpraHu3Mbl, HaCEIAIONIME HA3EMHO-BO3IYIIHYIO CpEIy —
a’POOHOHTHI.

[TouBeHHas cpeia — ATO PHIXJIbII MOBEPXHOCTHBIN CIIOH, epepabOTaHHBIN JesITeNbHOCTHIO
KHUBBIX CYIIECTB M BO3JICHCTBHEM KIMMAaTH4YEeCKUX (pakTopoB. Cpena mpoHU3aHa IOPaMH,
CoJIep>KalllMHU BIIary BO3[yX. B Hee mocTynaroT: oTMepIiias pacTUTeIbHas Macca, TPYIb
MEJIKUX JKUBOTHBIX U BCEBO3MOJXKHBIC BBIZICIICHUST OpraHu3MoB. OpraHu3Mbl, HACEISIONIUE TIOYBY
—371a(hoOHOHTHI (T€OOHOHTHI).

Bonanas cpena — MUpOBOI OKeaH, PeCHbIE BOAOEMBI U MOJI3EMHBIE BOJIbI. Y CIIOBUS KHU3HU 37€Ch
OTIPEACIAIOTCS XUMHUYECKUMHU U (PU3MYECKUMHU CBOMCTBAMHU BOJBI: €€ MIIOTHOCTHIO, OONBIION
TETUIOEMKOCTBIO, BRICOKOH TEIUIONPOBOJHOCTHIO, PACTBOPEHHBIMH COJISIMU M Ta3aMH, CHIIbHBIM
norjouieHre ceera. Konebanus remmepatypsl He Benuku. OpraHu3Mbl, HACEISIONINE BOTHYIO
cpeny — TuAPOOHOHTHI.

OpranusMeHHas cpejia — CaMU JKUBbIE OpraHu3Mbl. OHM HCTIONB3YIOTCS IPYTUMU BUJIAMU, KaK
MECTO KHM3HU ¥ KaK UCTOYHUK MUIIEBBIX peCypcoB. JlaHHYIO Cpely OCBOWIIH MAapa3uThl U
CUMOMOHTHI(TTONIE3HBIE COXUTENH). Oco0u, )KUBYIIHE Ha TOBEPXHOCTH OPTaHU3MOB —
9K300UOHTHI, @ BHYTPH OPTaHU3MOB — YHJAOOHUOHTHI.

KonTposbHbIe BONPOCHI:

Kaxnomy TepMHHY, yKa3aHHOMY B JIEBOM KOJIOHKE, TIOAOEPUTE COOTBETCTBYIOIIIEE EMY
OIpeZICNICHUE B IPABOI KOJIOHKE.

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

2. DxonoKkauus 6. CBOICTBO HEKOTOPBIX KUBOTHBIX
OpHEHTHPOBAThCS Mpu oMoty CoJHIa, 3BE3T 1
MarHUTHO-CHJIOBBIX JIMHUH 3emiu.

3. CnocoOHocTh K HaBuranuu B. CnocoOHOCTH psAJia BOAHBIX OPTaHU3MOB
TeHEpUPOBATH M BOCIIPUHUMATH JJIEKTPUIECKUE



I10JI4.

4. buomexaHuka r. Pa3nen Ouonorun, nzydaroumuii CTpykTypy u
KHU3HEEATEIbHOCTh OPTaHU3MOB C LIENbIO
HCII0JIb30BAaHUs BbISIBJICHHBIX 3aKOHOMEPHOCTEN B
peLIeHNH WH)XXEHEPHBIX 3a/1a4 U /17151 [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.

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

IIpakTuyeckoe 3ansaTue Nel7 (2uaca, 2 cemecTp)
Pa3zpen 8 buonuka.

Tema 8.2 BHOTEXHONOTMHU B )KU3HU KAXKIOTO.
Ilesb: MOBTOPHUTH CBEACHUS O HAYYHBIX JOCTHKEHHUSX B Pa3IMYHBIX 00JIACTSX.

3amanmne:
1.AH3.J'H(I3 I/IH(l)OpMaI_II/IPI O HAYYHBIX JOCTUKCHUAX B 06J'IaCTI/I TCHCTHUYCCKUX TeXHOJ’IOFHﬁ, KJIETOYHOU

WH)XEHEPUH, TTHIIEBBIX OMOTEXHOJIOTHH.
2.IlnpencrasieHne pe3ylbTaToOB PelIeHNs (BBICTYIICHUE C IPE3CHTaLNeH)

OcHOBHBIE CBEICHHUSA:

buorexHoorus B COBpEeMEHHOM MEIULIMHE

buortexHonorus, kak Hayka, 3apeKoOMeH/ioBaja ceds B KoHIle XX Beka, a MMEHHO B Hauane 70-x
ros1oB. Bce Hauanoch ¢ reHETUYECKON MHKEHEPHS, KOT1a YYEHbIE CMOTJIN IIEPEHECTH
TeHeTUYECKUI MaTepuai U3 OJJHOr0 OpraHu3Ma K Apyromy 0e3 oCyIlecTBIECHUS MOJIOBBIX
nporieccoB. st aToro 6si1a nucnosiabs3zoBano pekomObuHanTHas JJHK unu p/IHK. Takoit meton
IIPUMEHSETCA U1 U3MEHEHMS WIH YIIYYILIEeHNs ONPENCICHHOIO OPraHU3Ma.

buotexHoNOrNM B COBPEMEHHOM HAYKe

buorexnonoruu B COBpCMCHHOI\/'I HAaYKC€ HCCCT OTPOMHYIO IMOJIB3Y. 3a cuet OTKPBITHUA TeHHOMU
HHXXCHCPUHN CTAJIO BO3MOXXHBIM BBIBEACHW S HOBBIX COPTOB paCTeHI/Iﬁ " TOpOoJ )KUBOTHBIX,
KOTOPBIC IIPUHCCYT MOJIb3Y CCIIbCKOMY XO3HﬁCTBy.

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

Pa3BUTHIM HAITPABJICHUEM ABJIACTCA MCIIOJIB30BAHUC OMOTEXHOJIOTHH B DKOJOTHHU JJIs1 OYUCTKH
MMPOMBIIIJICHHBIX U OBITOBBIX CTOYHBIX BO.

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



['eHeTnyeckas v KJIETOUHAsI MHXEHEPHUS B COYETAHUU C OMOXUMHEN — 3TO OCHOBHBIE CEpPbI
COBPEMEHHOM OMOTEXHOJIOTHH.

Knerounas HWHIKCHCPUS — BbIpAlIUBAHUC B CIICHHUAJIBHBIX YCJIOBHUAX KIICTOK PA3JIMYHBIX KUBbBIX
OpPraHu3MOB (PaCTEHHIA, )KUBOTHBIX, OAKTEpHIi), Pa3HOTO POJia UCCIICIOBAHUS HAJl HUIMU
(xoMOWHAIUS, H3BJICUCHUE HITH TICPECaIKa).

CaMoil ycnenHom! cuntaeTcs KIeToYHasi UHKeHepus pacTeHui. [1pu nomonu kinerouyHoi
VMH)XCHEPUU PACTECHUI CTalI0 BO3MOXKHBIM YCKOPEHHE CEIEKIUOHHBIX ITPOLECCOB, YTO MO3BOJIAET
BBIBOJIUTH HOBBIE COPTA CEIbX03 KyNbTYp. Tenepp BbIBEAEHHE HOBOI'O COPTa COKpaTUiIoch ot 11
Jjet 1o 3-4.

['eneTnyeckas (UM reHHas) MHKEHEPUS — OTIENl MOJIEKYJISIPHOM OMOJIOTHH, B KOTOPOM
3aHUMAIOTCSI H3YYCHHUEM U BBIJICJICHUEM T€HOB M3 KIIETOK KUBBIX OPTaHU3MOB, TIOCIIE YEeTO Ha/l
HUMU MPOBOAATCS MAHUMYJISINH JIJIS TOCTHKEHUS OonpeeNieHHON 1enu. [ maBHbIMH
WHCTPYMEHTAMH, KOTOPBIE UCTIOIB3YIOTCS B TCHHON WHKEHEPHH, SIBISIOTCS (PEPMEHTHI 1
BEKTODBI.

KounTtpoabHbie Bonpochl:

1.Yrto uzyyaet OMOHUKA TPUMEPHI?
2.Yto n3zyyaet OMOHUKA KPAaTKO?
3.Yto Takoe TeopeTnveckas OMoHHKa?

4. Y10 Takoe OMOHHKA B MEIUIINHE?

Nudopmanuonnoe odecrneyenne 00ydeHus
[lepeuenr pexoMmeHIyeMblX Yy4eOHbIX H3AaHuUl, HHTEepHET-pecypcoB, AOINOJHUTEIbHON
JIUTEpaTyphl

OCHOBHBIC HCTOYHHUKHU:

1. Bepxomennesa, 0. I1. buonorus : yuednoe mocobue mms CIIO / FO. II. BepxomenmeBa. —
Caparos : IIpodpoOpazoBanume, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr
anekTpoHHblt // IludpoBoit obpazoBarenbHbii pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91854.html (nara odpamenus: 24.03.2023). — Pexxum gocrtymna: s
aropusup. [lone3oBarenen

2. Kyp6arosa, H. C. O0mas 6uonorus : yuebnoe nmocodue mns CIIO / H. C. KypGatoBa, E. A.
Koznosa. — Caparos : Hayunas kuura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Texkcr :
anekTpoHHb // IludpoBoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: amis
aropusup. [lonp3oBarenen

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



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

I[OHO.HHI/ITCJII)HLIG HUCTOYHUKU.

. Amocos, I1. H. buonorus »xuBoTHbIX : yaeOHoe mocodbue / I[1. H. AmMocos, E. 1. YymacoB. — 2-e us .
— Casnkr-Ilerepoypr : Ksagpo, 2021. — 120 c. — ISBN 978-5-906371-20-1. — TekcT :
anexktpoHHed // lludpoBorr obpazoBarenbHblli pecypc IPR SMART : [caiit]. — URL:
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