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HHOACHUTEJIbBHAA 3AIIMCKA
Pabouast nporpamMmma no 0uos10ruu A1 9 Kiacca COCTaBJIeHA HA OCHOBE CJIeIYIOIIMX HOPMATHBHBIX JOKYMEHTOB:

1.0I'0C OOO (yrBepxaeH npukazoM MunucrepctBa oOpasoBanus u Hayku Poccuiickoii @eneparm ot 17.12.2010 Ne 1897);

2.ITporpamma coctapiiena Ha ocHoBe mporpammbl @I'OC ocHOBHOrO 00mIero oopasoBanus no Owonoruu S — 9 kimaccel. ABTopsl: B. B. ITaceunuk,
B. B. Jlatromums, I'. T'. lIBenoB, M.:_«Jlpoda», 2017r.

Jliis peanuzanuu JaHHOK paboueli mporpaMMBbl UCTIOJIB3YeTCs YIeOHO-METOIMIEeCKI KoMITIeKe 1o penakiueii B.B.[Taceunnka

HNannast paboyas mporpamma o ouoiorun 9 kitacca «buosnorus. Begenne B 0011yr0 OHOJIOTHIO» TTOCTPOCHA HA OCHOBE (PYHAAMEHTAIBHOTO SIIpa
COJIepKaHUsl OCHOBHOTO 00IIIero oopasoBaHusi, TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus, TPeOOBAHUH K CTPYKTYpPE OCHOBHOM 00pa30BaTEIIBHON MPOrpaMMBbl, IPOTIMCAHHBIX B DelepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJIapTE€ OCHOBHOTO 00IeT0 00pa3oBaHus, a Takke KoHIen e TyX0BHO-HPAaBCTBEHHOTO Pa3BUTHS U BOCIIUTAHUS TpaxkaannHa Poccun. B Helt Taoke
YUUTBHIBAIOTCS OCHOBHBIE UJIEH U MOJIOKEHUS ITPOrpaMMbl pa3BUTHA U (OPMUPOBAHHUS YHUBEPCAIBHBIX YU€OHBIX IEHCTBUI 00yJarouuxcs 11 0011ero
o0Opa3oBaHUs, COOIOACTCS MPEEMCTBEHHOCTD C IIPUMEPHBIMU IPOTpaMMaMK Ha4aJIbHOTO 00pa30BaHMs M aBTOPCKOM paboUelt mporpaMmmon
(coctaButens . M. TlanbnseBa, u3a-so dpoda, 2017 r. k YMK noa. pex. nmpodeccopa, noktopa nes. Hayk B.B.I[laceunuka).

B mporpamme ocoboe BHIMaHHE yIEIEHO COICPKaHHI0, CIOCOOCTBYIONIEMY (OPMHUPOBAHUIO COBPEMEHHON €CTECTBEHHOHAYYHOW KaPTHHBI MUPA,
MOKa3aHO MPAKTUIECKOE MPUMEHEHHE OMOIOTUYECKUX 3HaHUH. V3ydeHne OMOJIOTHY 110 MpeiaraeMoi mporpaMMe MpeIoiaracT BeICHHe
(EeHOJIOTHUECKIX HAOIIOICHHIA, OTIBITHUYECKON M TPAaKTUIECKON paboThI. J[iisi MOHWMMaHHS yJaluMUCs CYIITHOCTH OMOJIOTHYECKUX SBJICHUN B
porpamMMy BBEICHBI JTa0OpaTOPHBIE PabOTHI, IKCKYPCHH, IEMOHCTPALIMH ONIBITOB, IPOBEICHIE HAOMIOIeHu. Bee 3To maeT BO3MOKHOCTh HANpaBJICHHO
BO3/ICHICTBOBATH Ha JIMYHOCTh YYaIIETOCs: TPEHUPOBATH IMaMSTh, Pa3BUBATh HAOIIOAATEIIEHOCTD, MBIIIIJICHHE, 00yJaTh MPUEMaM CaMOCTOSTEIIbHON
yueOHOH e TEILHOCTH, CIOCOOCTBOBATH PAa3BUTHIO JIFOOO3HATEIIBFHOCTH M HHTEpeca K mpeamery. OTOop comepikaHus B MPOrpaMMe MPOBEACH C YUETOM
KYJIBTYPOCOOOPa3HOTO MOIX0/a, B COOTBETCTBHH C KOTOPBIM YUaIIUECs IOJDKHBI OCBOUTH COACPIKaHUE, 3HAYMMOE [T (DOPMUPOBAHUS TIO3HABATEIIBHOM,
HPaBCTBEHHOW M ACTETUYECKOH KYJIBTYPBI, COXpPAaHEHHS OKPYXKAIOIIETO CPEbl U COOCTBEHHOTO 370POBbS, VISl TOBCEJHEBHOM KU3HU U IPAKTUYE CKOM
JESTEIbHOCTH.

[Toctpoenue yueOHOTO comepkanus Kypca ouosioruu cornacao YMK mon.pen.B.B.Ilaceynnka ocymecTBIisieTCs MOCIEA0BaTENLHO JIOTUKE OT
00IIero K YaCTHOMY C YYE€TOM peaii3allii BHYTPUIIPSIMETHBIX U MEXKIIPEAMETHBIX CBs3CH. B OCHOBY M0JI05KEHO B3aUMO/ICHCTBHE HAYYHOTO,
T'YMaHHCTUYECKOTO, aKCHOJIOTHYECKOTO, KYJIbTYPOJIOTHYECKOTO, IMYHOCTHO-ACATEIIbHOCTHOTO, HCTOPUKO-ITPOOJIEMHOTO, HHTETPATUBHOTO,
KOMIIETEHTHOCTHOTO TIOXO0/IOB.

Cogmep:xaHue Kypca HampaBlIeHO Ha (QOPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JCWCTBHM, 00ECIEYMBAIONIMX pa3BUTHE I[IO3HABATENBHBIX U
KOMMYHHMKATHBHBIX KauecTB JUYHOCTU. OOyyaroniyecs: BKJIIOYAIOTCS B MPOEKTHYIO M UCCIIEIOBATENBCKYIO JIEATEIbHOCTh, OCHOBY KOTOPOH COCTaBIISIOT
Takue ydeOHbIC JCUCTBUS, KaK: yMEHHS BHUJETh MPOOJIEMBI, CTAaBUTh BOIPOCHI, KIACCU(PHUIIMPOBATH, HAOIIOIATh, MMPOBOJUTH YUCOHBIC 3KCIICPUM CHTHI,
JIeNiaTh BBIBOJBI, OOBSICHATH, MOKA3bIBaTh, 3alUIIATh CBOU WJCH, JaBaTh OMpEIeNICHUs MOHSITHUSIM, CTPYKTYpUPOBaTh M JIp. Yyalluecs BKIIOYAIOTCS B
KOMMYHHKATHBHYIO Y4eOHYIO AESITeIbHOCTb, IJIe MPeo0iIalaloT Takue ee BUIbI, KaK: yMEHHE MOJIHO M TOYHO BhIpaKaTh CBOU MBICIIH, apTyMEHTH POBATh
CBOIO TOYKY 3peHUs, paboTaTh B TpyIIe, MPeACTaBIsATh U coo0maTs nH(OPMaIMIO B YCTHON M MUChbMEHHOU (opme, BcTymarh B Auanor u T.1. JlanHas
JeSITENFHOCTD CBsI3aHA C BHEYPOUHOU JAEATEILHOCTHIO YUAIIHXCS.

B 9 xnacce 0600m1at0Tcst 3HaHUS O KU3HU U YPOBHSX €€ OpraHU3aIMH, PACKPBIBAIOTCS MUPOBO33PEHUECKHUE BOMIPOCKHI O POUCXOKICHUH U PA3BUTHH
KU3HU Ha 3emiie, 00001al0TCs U YTIyOISIFOTCS OHITHS 00 SBOIOIIMOHHOM Pa3BUTHUH OPTaHU3MOB. YYaluecs MoJIy4aloT 3HaHUS OCHOB LIUTOJIOTHH,
TeHETUKH, CEICKI[UH, TEOPUHU IBOIIOIIUH.



[TosmydeHHbIe OMOTOTHMYECKIE 3HAHUS CIYXKAT OCHOBOW MPU PACCMOTPEHUH SKOJIOTUU OpraHu3Ma, NOMYJISIIuH, OUoIIeH03a, OHochepsl 1 00
OTBETCTBEHHOCTH YEJIOBEKA 3a KU3Hb Ha 3eMII€.
VYyamuecs 1071KHbI YCBOUTb U IPUMEHSITH B CBOEH 1€ATE€IbHOCTU OCHOBHBIE M0JIOKEHUS OMOJIOTUYECKON HAYKU O CTPOCHHUHU U )KM3HEAEATEIbHOCTH
OpPraHu3MOB, X WHAWBUIYAILHOM U UCTOPUYECKOM PA3BUTHH, CTPYKTYpE, PYHKIIMOHUPOBAHNN, MHOTOOOPA3UH SKOJIOTUIECKUX CUCTEM, MX H3MECHEHUU
MI0J1 BIUSIHUEM JICSITEILHOCTH YEJIOBEKA; HAYUUTHCS IPUHUMATD SKOJIOTHYECKH MPaBUIIbHBIC PEIICHUS B 00JaCTH IPUPOAOTIONH30BaAHUSL.
W3yuenne OHOI0THH MO TpeyIaraeMoii IporpaMMe TpeAIoaraeT BeAeHne PeHOJIOTHIeCKUX HAOII0ACHNH, ONBITHUYECKON U TIPAKTHYECKONW PaOOTHI.
JUist TOHUMAaHUS YJalTUMECS CYITHOCTH OMOJOTHMYECKHX SIBJICHUH B MPOrpaMMy BBEICHBI Ja00opaTOpHBIE padOTHI, SKCKYPCUH, IEMOHCTPAIIUH OTIBITOB,
npoBejieHue HaOmoaeHui. Beé 3To 1aét BO3MOKHOCTh HAIIPaBJIEHHO BO3AECHCTBOBATh HA JIMYHOCTD YUaIlerocs: TPEHUPOBATh NaMsTh, pa3BUBaTh
HaOJI01aTeNIbHOCTD, MBIIIJICHHE, 00yJaTh MPUEMaM CaMOCTOSITETIFHON YUeOHOH eATeIbHOCTH, CIOCOOCTBOBATH PA3BUTHIO JTFOO03HATEILHOCTH U
MHTEpeca K MpeIMeETYy.
[TomuMoO 3TOrO, B Kypce OKPYKaIOIEro MUpa paccMaTpuBaeTCs s MOHATHI, MHTErPaTUBHBIX 110 CBOEH CYIITHOCTH U 3HAYMMBIX JIJISl TIOCJIEYIOIIETO
M3YYEHHUS CUCTEMATHYECKOIro Kypca OMOJIOTHU: Tela U BEIeCTBA, HEOPraHUYECKHE U OpraHMYECKUe BEIIeCTBa, arperaTHble COCTOSIHUS BEIIECTBA,
ucnapeHue, nousa u zp. Onupasch Ha 3TH MOHATHS, YUUTEIb OMOJIOTMH MOKET 00Jiee IOJTHO U TOYHO C HAyYHOW TOUKU 3PEHUS PACKpPhIBATh (PU3UKO-
XMUMHUYECKHNE OCHOBBI OMOJIOTUYECKUX MTPOLIECCOB U SIBJICHHM, N3y4aeMbIX B OCHOBHOM IIKOJI€ (TUTaHUE, JIbIXaHHe, 0OMEH
B cBoto ouepenp, conepkanue Kypca OMOJIOTHH B OCHOBHOM IIKOJIE, BKIIIOYAIOIIEe CBEACHUS O MHOI000pa3uy OpraHu3MOB, OMOJIOTHYECKON
MIPUPO/IE U COLIUATILHON CYIITHOCTH YEJIOBEKA, CIIY>KUT OCHOBOM IS U3Y4YEHHUS OOIINX OMOJIOTUYECKUX 3aKOHO MEPHOCTEH, TEOPHil, 3aKOHOB, TUIIOTE3 B
CTapluieil 1mKose, rjae 0codoe 3HaueHHe MPUOOPETAIOT MUPOBO33PEHUYECKHE, TEOPETUUECKUE TTOHATHUS.
Takum oOpa3om, coiepxaHue Kypca B OCHOBHOM LIKOJIE€ MPEACTaBISET cO00M BaKHOE HEOTHEMIIEMOE 3BE€HO B CHCTEME HENPEPHIBHOTO OHOJIOTHYECKOTO
o0Opa3oBaHus, SIBJIAIONIEECS OCHOBOM /715 MOCJeNyolel ypoBHEBOM U poduinsHON quddepeHraimu.
Heab: popmupoBanue y o0ydaronuxcst oOuiey4eOHbIX YMEHUN U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB ACSITEIbHOCTH U KITIOUYEBBIX KOMITETEHIIHIA.
3aoauu:
1. ocBocHME 3HAHUI O JKHBOW MPUPOJIC U PHUCYIIUX €1 3aKOHOMEPHOCTSIX; CTPOCHUH,
KHU3HEACSITETLHOCTU U CPEe000pa3yIoIIel poin )KUBBIX OPraHU3MOB; O POJIU
OMOJIOTMYECKON HAyKH B MPAKTUYECKOM NS TeIbHOCTH JIIOJIeH; METOAaX MO3HAHUS
YKUBOU MPUPO/IBI;
2. OBJIaJICHHE YMEHUSIMU MPUMEHSATh OUOJIOTUYECKUE 3HAHUS 11 00BSCHEHHS MPOLIECCOB
U SIBJICHUI KUBOU MPHUPO/IbI; UCIIOIH30BaTh MH()OPMAIIMIO O COBPEMEHHBIX
JNOCTUKEHUSIX B 00JacTH OMOJIOTHUH M 9KOJIOTHH, paboTaTh ¢ OMOJIOTrHYECKUMHU
npudopaMu, HHCTPYMEHTaMH, CHPaBOYHUKAMH; POBOJIUTH HAOIIOICHUS 32
OMOIOrMYeCKUMU 00BEKTaMU, OUOJIOTUYECKUE  HKCIEPUMEHTHI;
3. pa3BUTHE [MO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEH B Mpoliecce MpoBEACHUS HaOII0IEHUH 3a )KUBBIMU OpraHU3MaMH,
OMOJIOTMUECKUX HKCIEPUMEHTOB, PabOThI C Pa3TIUYHBIMU UCTOYHHKAMU UHPOPMAIIIH;
4. BOCIUTAaHUE MO3UTHUBHOIO [IEHHOCTHOT'O OTHOLIEHMS K KHUBOH MPUPOJIE, KYIbTYPhI
MIOBEJICHUS B TIPUPOJE;
5. HCIOJIb30BaHKWE NPUOOPETEHHBIX 3HAHUI U YMEHHI B IOBCEAHEBHOM MKU3HU JUI yX0a
3a pacTEHUSMH, JOMAIIHUMU KUBOTHBIMH, 3200Thl O COOCTBEHHOM 3/10POBBE; OLICHKH
MOCTIEJICTBUM  CBOEH eATENbHOCTH 10 OTHOILIEHUIO K IPUPOTHON Cpefie; It COOM0ACHUS
MIPaBUJI MOBE/ICHUS B OKpYXarolleil cpesie, HOpM 3I0pOBOro obpaza >KU3HH.



Mecto npeamMera B y‘leﬁHOM IIaHe

VYuebunslil npeamet «buosorus» siBiseTcst 00s3aTeNbHON YaCThI0 €CTECTBEHHOHAYYHBIX MTPEIMETOB, 3asBICHHBIX KaKk 0a30BbIe B (eiepalbHON YacTH B
yueOHOM ILTaHe J1000r0 06pa3oBaTeabHOrO yupexkaeHus. Hacrosmas pabouast nmporpaMma o 6uosioruu st 9 Kinacca COXpaHsaeT cOJIep KaTeIbHbIH
MUHUMYM IIPUMEPHOI MPOTrPaMMBbI, COCTaBIIEHA Ha OCHOBE coiepkanus aBTopckoii mporpammbl YMK «Zlpoda» non. pen .B.B. [laceunuka. Ha ocBoenune
MIPOTpaMMbI OTBOJUTCA B 68 yacoB B roj, 2 yaca B HEJEITIO.

JlaGopaTOpHBIX U MPAKTHYECKUX PadOT — 5, KOHTPOIBHBIX padoT -3.

B cBs13u ¢ OoJsibIIIM 00bEMOM U3Yy4aeMOTO MaTepralla padouan npozpamma npedycmampueaenm HeKOmopvle UsMEeHeHus. Y BEIMUEHO
KOJIMYECTBO YacCOB Ha U3yuyeHHUe TeMbl « BOZHUKHOBEHHUE U pa3BUTHE )KU3HI» (8 4acoB) 3a CUET COKpPALICHHS YaCOB HA N3Y4YE€HUE TEMbl « IKOCUCTEMHBII
YPOBEHbY», TaK KaK 3TOT MaTepuall YaCTUYHO M3ydaeTcs B MPEAbLAYIINX pa3jienax, a Tak ke B 6 1 7 kinaccax B Kypcax «boranuka», « KuBoTHbIe».
KonunuectBo yacoB Ha nzydenue tem «llonmymnsiioHHO-BUI0BOI ypoBEeHbY, «brochepHbIil ypOBEHb)» COKpAIIEHO, TaK Kak aBTOpCKasl mporpaMmma
paccunTana Ha 35 yueOHbIX Henenb (70 yacoB), a B 9 kiacce Tosibko 34 yueOHbIe Henenu (68 4acoB). ITOT MaTepHall YaCTHYHO U3Y4aeTcs B
MpeNbIAYIINX pa3Jienax, a Tak ke B Kypcax «boTtanuka» (6 kiacc), « KuBotnbie» (7 knacc). M3menenus, BHeCEHHbIE B pab0odyr0 IPOrpaMMy, TaKkxKe
KacaloTcs TEeMaTHKU J1IabopaTOpHbBIX paboT, OPUEHTUPOBAHHBIX HA Pecuonanvnulii komnonenm.

JUYHOCTHBIE, METAIIPE/IMETHBIE U IIPEJIMETHBIE PE3YJIBTATHI

OCBOEHUS YUYEBHOI'O ITPEJMETA BUOJIOI'US, KYPCA «BBEJEHUE B OBLIYIO BUOJIOI TKO»

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS B 00yUYeHUH OMOJIOTHH JI0/DKHA OBITh HaIpaBJIeHa Ha IO CTHIYKEHHUE 00YJIArOIIMMUCS CIASAYIOMINX
JIMYHOCTHBIX Pe3yJIbTATOB!
1) 3HaHWE OCHOBHBIX MTPHUHITUIIOB U MPABJI OTHOIICHUS K )KUBOH MPHUPOJIE, OCHOB 3J0pPOBOTO 00pa3a )KU3HH U 370POBhE-COCPETAIONINX TEXHOJIOTHH;
2) peanu3ainus yCTAaHOBOK 370pOBOT0 00pa3a KU3HH;
3) chopMHPOBAHHOCTH MO3HABATEIILHBIX HHTEPECOB U MOTHBOB, HAIIPABICHHBIX HA M3YYEHHUE KUBOU MPUPOIbI; HHTEIUICKTYAIbHBIX YMEHHIA
(Toxa3bIBaTh, CTPOUTH PACCYKICHUS, aHAJTHM3UPOBATh, CPABHUBATD, JICIATh BBIBOJBI H JIP.); ICTETUYECKOTO OTHOIICHUS K )KUBBIM OOBEKTaM.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU OCHOBHOM HIKOJIBI IPOTPaMMBbI 10 OMOJIOTUU SIBIISIOTCS |

1) oBnameHue COCTaBISAIOMIMMHU UCCIIEIOBATENLCKON U MPOSKTHOM AESITeNbHOCTH, BKIIIOYasi YMEHUS BUAETD MIPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIIBUTATh
TUIOTE3bl, JaBaTh ONpeAeTCHUS MOHATUSAM, KIacCu(DUIUPOBaTh, HAOIIOIATh, IPOBOIUTE IKCIIEPUMEHTHI, JeNIaTh BBIBOIbI U 3aKITIOYCHHS,
CTPYKTYpPUPOBATh MaTepuai, 0ObICHATh, J0Ka3bIBATh, 3aIIHILATH CBOU UJICH,

2) ymeHue paboTaTh ¢ pa3HbIMU UCTOUYHUKAMU OHOIOrHYec-Koi HHPOPMAIUU: HAXOAUTh OMOJIOTHUECKYI0 HHPOPMAIUIO B PA3IMYHBIX HCTOYHHUKAX
(TekcTe yueOHHKA, HAYYHO-TIOMYJIAPHOU TUTEpaType, ONMOJIOTHUECKUX CIIOBAPSX U CIIPABOYHHUKAX ), aHAIM3UPOBATh U OLICHUBATh UH(OpMAIIHIO,
peoOpa3oBbIBaTH HHGOPMAIUIO U3 OJTHOU (POPMBI B APYTYIO;

3) cnocoOHOCTH BBIOMPATH 11€JI€BBIE U CMBICIIOBBIE YCTAHOBKHU B CBOUX JIEHCTBUSAX U MOCTYMKAX MO OTHOLIEHUIO K )KHUBOU MIPUPOJIE, 3TO0POBBIO CBOEMY U
OKPYXAIOIIUX;

4) yMeHHe aJieKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA IS TUCKYCCUH U apTyMEHTAIlUU CBOEH MO3UIIMHU, CPABHUBATH pa3HbIe TOUKU 3PEHHUS,
apryMEHTUPOBaTh CBOIO TOUKY 3PEHHUSI, OTCTAUBATh CBOIO MO3UIHIO.



IIpeaMeTHBIMU pe3yIbTaTAMHM OCBOCHHUS BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPAMMBI 110 OMOJIOTHHU SIBISIFOTCS:

1. B mo3HaBarenpHOU (MHTEIUICKTYaILHOM) cdepe:

¢ BBIJICJICHHUC CYICCTBCHHBIX IIPU3HAKOB GI/IOJIOFI/I‘-ICCKI/IX O6’beKTOB (OTJ'II/I‘-II/ITGJ'IBHBIX IMPU3HAKOB KMBbLIX OPraHM3MOB; KJIICTOK U OPpraHN3MOB paCTCHHﬁ,
KUBOTHBIX, TPUOOB U OAKTEpUii; OpraHn3Ma 4eloBeKa; BIIOB, SKOCUCTEM; Ouochepsl) i MpoieccoB (0OMEH BEUIECTB U MPEBPAIEHIE SHEPTUH , TUTAHUE,
JBIXaHUE, BBIIEIIEHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, Pa3MHOKEHUE, PETYIIALUA JKU3HEAEATEILHOCTH OpraHu3Ma; Kp yrOBOPOT BEIIECTB U
MPEBPAICHUE SJHEPTUU B IKOCHCTEMAX);

* IPUBEJCHHUE JOKA3aTENbCTB (apryMEHTAl|sl) POJICTBA YEJIOBEKA C MIIEKOIIUTAIOIIMMHU KUBOTHBIMU; B3aHMOCBSI3U YEJIOBEKA U OKPYXKAIOLIEH Cpesbl;
3aBUCHMOCTH 37I0POBbBS UEIOBEKA OT COCTOSIHHUS OKPYKAIOIICH CPeJibl; HEOOXOUMOCTH 3aIUTHI OKPYKAFOIICH CPeJIbl; COOIFOICHUS Mep TTPODUIaAKTUKA
3a00JIeBaHUH, BBI3BIBAEMbIX PACTEHUSMH, )KUBOTHBIMH, OaKTepUsIMU, TpuOaMH U BUpycaMu, TpaBMaTu3Ma, crpeccoB, BUY -undekunn, BpeaHbix
MPUBBIUEK, HAPYILIEHUSI OCAHKH, 3pEHUS, CIIyXa, MH(PEKIIMOHHBIX U IPOCTYAHBIX 3a00/1€BaHUN;

* KJTacCU(UKAIIUS — OTPE/IeIICHNE IPUHAIICKHOCTH OHOJIOTHYECKAX 0OBEKTOB K OIPEICIICHHONH CHCTEeMAaTHISCKOM T'PYIIIE;

* 00BSICHEHUE POJIH OUOJIOTHH B MIPAKTUYECKOM JISATSIILHOCTH JIFOJICH; MECTa U POJIH YeJIOBEKA B IIPUPOJIC; POJCTBA, OOIIHOCTH MTPOUCXOXKICHU S U
3BOJIFOIITUN paCTeHI/II\/JI U )KUBOTHBIX (Ha MMPUMEPE COMOCTABIICHUA OTACIBbHBIX prl'[l'[), POJIM Ppa3JIMYHBIX OPTraHU3MOB B JKU3HHW YCJIOBCKA, 3HAUYCHUSA
OMOJIOTUYECKOTO pa3HOOOpa3usl A COXpaHeHHs Onochephl; MEXaHU3MOB HACIIEICTBEHHOCTH M U3MEHYMBOCTH, IPOSIBJICHUS HACIIEICTBEHHBIX
3a00JI€BaHU y Y€IOBEKa, BUI000pa30BaHUs U TIPUCIIOCOOIEHHOCTH;

* pa3JIMYeHUE Ha TA0JIUIIAX YaCTeH W OPTraHOUIOB KIIETKH, OPTaHOB M CUCTEM OPTaHOB YEJIOBEKA; Ha )KUBBIX 00OBEKTAX M TA0JIMIIaX OPTAHOB IIBETKOBOTO
pacTCHUA, OpraHoB U CUCTEM OPraHOB JKUBOTHBIX, paCTeHI/II\/’I Pa3HBIX OTACIOB, ) KUBOTHBIX OTACIBHBIX TUIIOB U KJIaCCOB; HanoboJee pacrnpoCTpaHCHHBIX
paCTeHI/II\/'I U AOMaIllHUX XUBOTHBIX; C'LG)IO6HBIX U AJOBUTHIX FpI/I6OB; OITIACHBIX IJI YCJIIOBCKaA paCTeHHﬁ " )KUBOTHBIX

* cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB, YMEHHUE JeaTh BBIBOJbI U YMO3AKIIOUSHHS HA OCHOBE CPaBHEHHUS ;

* BBISIBJICHHE U3MEHUYUBOCTH OPraHU3MOB; IPUCTIOCOOICHNUI OPraHU3MOB K Cpejie 0OMTaHUs; TUTIOB B3aUMOICHCTBHUS Pa3HbIX BUAOB B IKOCHCTEME;
B3aMMOCBSI3€i MEXy 0COOCHHOCTSMU CTPOCHHUSI KJIIETOK, TKAHEH, OpraHoB, CUCTEM OPraHOB U UX (PYHKIUSIMH;

* OBJIaJICHUE METOJaMH OMOJIOTUYECKON HAyKH: HAOJIIOICHUE U ONMCAaHUE OMOJIOTHYECKUX 00OBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHIECKUX
HKCIEPUMEHTOB U OOBSICHEHHE UX PE3YJbTaTOB.

2. B 11eHHOCTHO-OpHEeHTAITMOHHOH cepe:

* 3HaHHE OCHOBHBIX ITPaBUJI [TOBE/ICHUS B IIPUPOJIE M OCHOB 370POBOT0 00pa3a KU3HH;

* aHAJIM3 U OLIEHKA MOCIEACTBHI NEATENILHOCTH YeJIOBEKA B MIPUPOJIe, BIUSHUS (PAKTOPOB pHUCKa HA 3/JOPOBBE YEJIOBEKA.

3. B cepe TpynoBoii nesTensHOCTH:

* 3HaHHE U COOI0/IeHNE TPaBIII pabOTHl B KAOMHETE OMOJIOTHY;

* cOOMIOICHNE MPaBUI paObOTHI ¢ OMOJIOTMUYECKUMHU MTPHUOOPaMU U MHCTPYMEHTaMU (IIPerapoBalibHbIC UTIIbI, CKABIIEIH, JTYIbl, MUKPOCKOIIBI).

4. B cihepe puznvecKoit 1eaTeIbHOCTH:

* OCBOCHHE IIPUEMOB OKa3aHUsI [IEPBOM MOMOIIIH MPH OTPABJICHUU SOBUTHIMH IprOaMu, paCTEHUSIMH, YKYCaX >KUBOTHBIX, IIPOCTYIHBIX 3a00JI€BAH USX,
0’K0Tax, 0OMOPOKEHUSX, TpaBMaX, CIIACEHUU yTOMAIOIIET0; PAIlMOHATLHONW OpraHu3aIliy TpyJda U OT/IbIXa, BRIPAIIMBAHMS U PA3MHOKEHUS KyIbTYPHBIX
pacTeHuii ¥ JOMAITHUX )KUBOTHBIX, YXOJa 32 HUMH; IPOBEACHUs HAOIIOJCHHI 32 COCTOSTHUEM COOCTBEHHOTO OpraHu3Ma.

5. B acretnueckoii cdepe:

* OBIIQJICHHE YMEHHEM OIICHUBATh C ICTETUYECKON TOUKHU 3PEHUSI 0OBEKTHI JKUBOW MPUPO/IBL.



COJEP)KAHUE

Buosiorus. Beegenue B 0011y 0H0JIOTHIO

9 ki1acc

(68 uacoB, 2 yaca B HeJIeJII0)

BBenenne (3 uaca)

Buosorus Hayka o kB0 mpupoje. 3HaueHne OMOIOTHIECKUX 3HAHUH B cOBpeMeHHOH xu3Hu. [Ipodeccnn, cBsizannbie ¢ buonorueil. Meto bl
uccienoBanus ouonoruu. [lonstue «xu3Hb». CoBpeMEHHbIE HaAyYHBIE IIPEACTABICHUS O CYITHOCTH kM3HU. CBOMCTBA AKUBOTO. Y POBHU OpraHU3aI[UU
KUBOUW ITPUPOJIBL.
Hemoncmpayusau

[TopTpeThbl y4eHbIX, BHECIINX 3HAYUTENbHBIN BKJIAJ B pa3BUTHE OMOJIOTHYECKOM HAyKH.

Ilpeomemmnoie pe3yromamul

Yuawuecs oondwcnol 3nams:

— CBOMCTBA KUBOTO;

— METOJbl UCCIIEA0BaHUsI OMOJIOTHH;

— 3Ha4YeHHEe OMOJIOrMYECKUX 3HAaHUI B COBPEMEHHOM >KU3HH.

Yuawuecsa dondxcrnel umems npeocmasnenue:

— 0 6MoNI0THH, KaK HayKe O KUBOM MPUPOJE;

— 0 mpodeccusx, CBI3aHHBIX C OMOJIOTHEHH;

— 00 ypOBHEBOM OpraHu3aly KUBOU MPUPOIBL.

Paznen 1. Monekyasipublii ypoBenb (11 uacos)

OO1as XxapakTeprUCTUKa MOJIEKYJISIPHOTO YPOBHS Opranu3anuu xuBoro. Cocrtas, cTpoeHHEe U (YHKIIMYA OPTaHUYECKUX BEIIECTB, BXOISIINX B COCTaB
KUBOTO: YIJIEBObI, IUMUADBI, OCIKHU, HyKJIeHHOBbIE KUCIO0Thl, AT® u apyrue oprannueckue coeAMHeHus. buoiornyeckue kaTanan3aropsl. Bupyceol.
Hemoncmpayusn

CxeMbl CTpOEHHS MOJIEKYJ XUMUYECKHX COEIMHEHUMN, OTHOCSIIUXCS K OCHOBHBIM I'PYIIIIaM OPTraHUYECKUX BEIECTB.
Jlabopamopuusie u npaxmuveckue padoomot

Nel Pacmieruienre nepokcuia Boaopoaa GepMeHTOM KaTaia3ou

Ilpeomemmnoie pe3yromameot

Yuawuecs oonoicnur:

— 3HATh COCTaB, CTPOCHUE U (PYHKIIMU OPTraHUYECKUX BEIECTB, BXOIIIINX B COCTAB KHUBOTO;

— MMETb MIePBOHAYAIbHBIE CUCTEMAaTH3UPOBAHHBIE MPEACTABICHUS O MOJIEKYJIIPHOM YPOBHE OpraHHU3aIlH )KUBOTO, O BUPYCaX KaK HEKJIETOUHBIX
(hopmax KU3HH;

— MOJYYUTH OMBIT UCIOJIB30BAHUS METOJIOB OMOJIOTUYECKON HAYKH U MPOBEICHUS HECIOKHBIX OMOJOTHYECKUX SKCIIEPUMEHTOB JIJIsl U3yYCHHs CBOMCTB
OpraHMYECKUX BemIeCTB U GYHKIHH PepMEHTOB KaKk OMOJIOTMUYECKUX KaTalu3aToOPOB.

Paznen 2. Knerounsrii yposensn (15 uacos)

OOmas XxapakTepHCTHKa KJIETOYHOTO YPOBHSI OpraHU3aluy )KUBoTo. KieTka — cTpyKTypHast M pyHKIIMOHAIbHAS €JMHUIIA )KU3HU. MeTOoIbl H3ydeHHUs
ki1eTkd. OCHOBHBIE MOJIOKEHUS KIIETOYHON TeOpHH. XUMHUECKHI COCTaB KIETKH M €ro MOCTOSHCTBO. CTpoeHue KieTku. OYHKIMY OpPraHOUI0B KIICTKH.
[TpokxapuoThI, SyKapuoThl. XpOMOCOMHBIN Ha0Op KiIeTKH. OOMEH BEIIECTB U MPEBPAICHUE SHEPTUU — OCHOBA )KU3HEACATEIBHOCTH KIIETKH.
DHepreTHyecKuii 0OMEH B KJIETKE KIETKH. AdpoOHOE U aHa3poOHoe abixanue. Poct, pa3BuTHe U )KU3HEHHBIN UK KJIeToK. OOIIne MOHATUS O JeTICHUH



KJIETKH (MUTO3, M€03). ABTOTPO(BI, TeTepOTPOdHI.

Jemoncmpauyusn

Mopnens knetku. Mukponpenaparbl MUTO3a B KJIETKaX KOPELIKOB JIyKa; XpOMOCOM. Moenu -alIMKaliy, WUTIOCTPUPYIOIINE JEIEHUE KIETOK.
Pacmerienue nepokcua BOAOPO/ia C MOMOIIBIO (PEPMEHTOB, COJECPIKALIUXCS B )KUBBIX KIICTKAX.
Ne2 Jlabopamopnsie u npakmuueckue padomut

PaccmaTpuBaHue KJIETOK pacTeHUI U AKUBOTHBIX 1101 MUKPOCKOIIOM.

Ilpeomemmnoie pe3yromamol

Yuawuecs dondicnviznams:

— OCHOBHBI€ METO/Ibl U3Y4EHUS KIIETKU;

— 0COOEHHOCTH CTPOEHUS KIETKH 3YKapHUOT U MPOKAPUOT;

— (QyHKUIMK OPraHOUJOB KIIETKH;

— OCHOBHBIE TIOJIOKEHUS KIIETOYHON TEOPHH;

— XMMMYECKUHI COCTAB KIIETKHU.

Yuawuecs dondicnvl umems npedcmasnenue:

— 0 KJIETOYHOM ypOBHE OpraHu3aliu )KUBOTO;

— 0 KJIETKE KaK CTPYKTYpHOH U (PyHKIIMOHAILHOM €TMHUIIE KU3HU;

— 00 oOMeHe BelecTB U NMpeBpalleHue SHEPTUU KaK 0CHOBE KU3HEIEATEIbHOCTH KIETKH;

— 0 pOCTe, pa3BUTUU U KU3HEHHOM IIMKJIE KIIETOK;

— 00 0COOEHHOCTIX MUTOTHYECKOTO JEJICHUS KIETKH.

Yuawuecs oonorcnvl nonyuums onvim:

— HCHOJIb30BAHUS METOI0B OMOJIOTMUECKON HAyKU U MPOBEJEHUS HECTIOAKHBIX OMOIOTMUECKUX SKCIIEPUMEHTOB AJISl U3YUEHHsI KJIETOK JKUBBIX
OpPraHU3MOB.

Paznen 3. OpranusMeHHbli ypoBeHb (/3 uacos)

becnionoe u nonoBoe pazmHoxkenue opranu3mMoB. [lonoBeie kietku. OmnogoTBopenue. MuauBuyansHoe pa3BUTHE OPraHU3MOB. buorenernyecku it
3akoH. OCHOBHbBIE 3aKOHOMEPHOCTHU Nepejaun HACIeICTBEHHON HHpopmalmu. ['eHeTnyeckass HENPepbIBHOCTD KU3HU. 3aKOHOMEPHOCTH U3MEHUYNBOCTH.
Hemoncmpayusn

Muxkponpenapatsl SHIIEKIETKA U CIIEPMaTO301/ 1a )KMBOTHBIX.

No3J/labopamophsle u npakmuyeckue padomut

BrisiBnenne u3MeHYUBOCTH OpraHnu3MoB. Ha mpuMepe pacteHuii 1 )KMBOTHBIX oOuTatonux B CapnuHCKOM paiioHe.

IIpeomemmnuie pezynvmanol

Yuawuecs donscnol 3nams:

— CYIIIHOCTh OMOTE€HETUYECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH TIepelauy HacIeICTBEHHON nHpopmanuu;
— 3aKOHOMEPHOCTH U3MEHYUBOCTH;

— OCHOBHBIE€ METO/bI CEIEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB;
— 0CO0OEHHOCTH Pa3BUTHUS TIOJIOBBIX KIIETOK.

Yuawuecs oonoicnvl umems npedcmasnenue:

— OpPraHM3MEHHOM YPOBHE OpPraHU3allUU KUBOTO;



— 0 Meiio3e;

— 00 0COOEHHOCTSIX MHANBUAYAILHOTO Pa3BUTHUS OPTaHU3MOB;

— 00 0c0OEeHHOCTSX OECITOJIOTO U TIOJIOBOTO Pa3MHOKEHHUSI OPraHU3MOB;
— 00 OIUIOJJOTBOPEHHH U €r0 OMOJIOTHYECKOH POIIH.

Tema 4. IlonyJIsiMOHHO-BUI0BOI YpoBeHb (8 uacos)

Bupn, ero xpurepun. Ctpykrypa Buaa. [Ipoucxoxnenrne BuaoB. Pa3BuTre 3BOIIONMOHHBIX TpeAcTaBIeHu. [lonymsanus — sneMeHTapHas eHHNALA
sBoJroIH. bopb0a 3a cymiecTBOBaHNE U €CTECTBEHHBIN 0TOOP. DKOJOTHs KaK HayKa. JKOJIOTHYeCcKHe (PaKTOPBI U YCIOBHS CPEJIBL.

OcCHOBHBIE TIOJIOKEHUSI TEOPUH SBOJIOLMH. [IBIKYIIME CHUJIbI ABOJIIOLIMU: HACIECTBEHHOCTh, H3MEHUYHUBOCTh, 00pb0a 3a CyIleCTBOBAHHE, ECTECTBE HHBIM
oT160p. [IprcrnocobIeHHOCTh U €€ OTHOCUTENBHOCTh. McKkyccTBeHHBI 0TOOp. Cenekiusi. O6pa3oBaHUE BUJOB — MUKPOIBOIIONUS. MaKpOIBOIIOIHSI.
Hemoncmpavyusn

I'epOapuu, KOJUIEKIINN, MOJIEIH, MYJISDKU PACTEHUH M KUBOTHBIX. JKMBBIE pacTeHHUs M )KUBOTHBIC. [ epOapiy W KOJUIEKIINHY, HILUTIOCTPUPYIOIIHE
W3MEHUYUBOCTb, HACJIEICTBEHHOCTD, IPUCIIOCOOIEHHOCTh, PE3yJbTaThl HCKYCCTBEHHOIO 0TOODPA.
No4 Jlabopamopnsle u npakmuyueckue padomot

N3yuenue mopdororuueckoro kputepus Buja. Ha npumepe pacteHuit v )KUBOTHBIX oOuTaromux B CapnuHCKOM paiioHe.

IKcKypcuu

[TprurHBEI MHOTOOOpA3Ms BUIOB B IIPUPO/IE.

Ilpeomemmnuie pezyromamut

Yuawuecs oonscnol 3nams:

— KPUTEPHUH BUJIA U €T0 MOMYJISIIMOHHYIO CTPYKTYPY;

— JKOJIOTHYECKHE (PAKTOPHI U YCIOBUSI CPEJIbI;

— OCHOBHBI€ MOJIOKEHUS Teopuu 3BoJionuu Y. JlapBrHa;
— JIBIKYIIUE CUIIBI 3BOJIOINH;

— IYTH JOCTHXKEHUSI OMOJIOrMYECKOTo Mporpecca.
Yuawuecs 0onoicnvl umems npedcmasienue.

— 0 NOMYJSUOHHO-BUIOBOM YPOBHE OpPraHU3alliu KHBOTO;
— 0 BUJIC U €r0 CTPYKTYPE;

— O BIMSHHUH SKOJOTHYECKUX YCIOBUM Ha OPTaHU3MBI;
— 0 IPOUCXO0XKICHUU BUIOB;

— 0 Pa3BUTHH BOJIOIMOHHBIX TPEICTABICHUN;

— O CHHTETUYECKOI TeOpUH IBOIIOLUU;

— O MOMYJSUU KaK SJI€MEHTapHOW eUHUIIE SBOJIOLINH;
— O MHUKPO3BOJIOLINY;

— 0 MeXaHH3Max BUJ000pa30BaHus;

— O MakKpO3BOJIIOLINH U €€ HallPaBJICHUSX.

Yuawuecs oonoicnvl nonyyums onvim:

— HCTIOJIH30BAHMS METOI0B OMOJIOTUYECKON HAYKH U TIPOBECHHS HECTIOKHBIX OMOIOTHUECKUX IKCTIEPUMEHTO B JIsl U3YUEHUSI MOP(OIOTHIECKOTO
KpUTEPHUS BHUJIOB.



Paznen 5. DkocucTeMHblii ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreonenos. Bzaumocsssp nomymnsiuii B 6unoreonenose. Llenu nuranus. OOMEH BelecTB, HOTOK U MPEBPAIICHUE YHE PTUH B
ouoreornenose. MickyccTBeHHbIE OMOLIEHO3BI. DKOJOTHYECKAs CYKIECCHSI.
Jemoncmpauyusn

Komneknyu, WuTrocTpupyoIie SK0JIOTHIECKAE B3aUMOCBS3H B OnoreoneHo3ax. Mojaenu sxkocucteM. Pororpaduu 3K0CUCTEM OKPECTHOCTEH HaIIero
cena.

Ilpeomemmnoie pe3yrvmamol

Yuawuecs oonsrcnol 3nams:

— KPUTEPHUH BUJIA U €T0 MOMYJISIUOHHYIO CTPYKTYPY;

— 3KOJIOTHYECKHE (PAKTOPBI U YCIOBUSI CPEJIbI;

— OCHOBHBIE ITOJIOKEHUS TeopuH 3Boronnu Y. /lapBuna;
— JIBUXKYIIUE CUJIbI 3BOJIOINH;

— TYTH JOCTMXKEHUSI OMOJIOTUYECKOTO TIporpecca.
Yuawuecsa donsxcrnel umems npeocmasnenue:

— 0 NOMYJSUOHHO-BUIOBOM YPOBHE OpPraHU3aliy KUBOTO;
— O BUJIE U €T0 CTPYKTYpE;

— O BIMSIHUM SKOJOTMYECKUX YCIOBUM Ha OPraHU3MBbI;
— O IIPOMCXOK/IEHUHU BUJIOB;

— O pa3BUTHUH IBOJIIOIIUOHHBIX MPEJICTABICHNN;

— O CHHTETHYECKOW TEOPHUH BOJIOLINY;

— O MONYJSLHN KaK JIEMEHTAPHOU €IMHHUIIE SBOJIIOLNN;
— O MHUKPO3BOJIIOLINY;

— 0 MéXaHH3Max BUJ000pa30BaHus;

— O MakpO3BOJIIOLHUH U €€ HallPaBJICHUSX.

Yuawuecsa 0ondxxcnol nonyuume onvim.

— HCIIOJIb30BAHMS METO/I0B OMOJIOTMUECKON HAYKU U IPOBEJCHUS HECIOXKHBIX OUOJIOTMUECKUX SKCIIEPUMEHTOB I U3Y4YEeHUS MOP(OIOTrHIECKOro
KpUTEpUs BUJIOB.

Pa3znen 6.buocdepublii ypoBensn (12 uacos)

buocdepa u ee cTpykrypa, cBOHCTBa, 3aKOHOMEpPHOCTH. KpyroBopoT BeliecTB 1 3Hepruu B 6nocdepe. Dxonoruyeckue Kpu3uchl. OCHOBBI
paIMoOHAILHOTO IPUPOIOTIOIH30BAHUS.

Bo3HUKHOBEHHE M Pa3BUTHE )KU3HH. B3IIIsIbl, THIIOTE3bI U TEOPUU O TIPOMCXOXKICHUH XKU3HU. KpaTkas HCTOpUS pa3BUTHUSI OPraHUYECKOTO MHpA.
JlokazaTenbcTBa SBOIOIHH.

Hemoncmpayusn

Mo nenu-anmnukaiuu «buochepa u yenosek». OKaMeHENOCTH, OTIIEYATKH, CKEJIEThI MO3BOHOYHBIX KUBOTHBIX.

Ne5 Jlabopamopnvle u npakmuueckue padomot

N3ydeHne naneoHTOIOTHYECKUX JOKA3aTEIbCTB IBOTIOIIH.

Ilpeomemmnuie pezynvmamut



Yuawuecs oonsrcner 3nams:
— OCHOBHBIC TUIIOTE3bl BOBHUKHOBCHMUS KU3HU Ha BCMHC;
— 0COOCHHOCTH aHTPOIIOTEHHOTO BO3/ICHCTBUE HA Ouocdepy;
— OCHOBBI PAIUOHAJIBHOTO MPUPOJAOIIOJIBE30BAHUSA;
— OCHOBHBIC 3Tallbl PaA3BUTHUA ) XU3HU HaA 3emite.
Vuawuecs 0ondicnvl umems npedcmasgienue:
— 0 OnochepHOM ypOBHE OpPraHU3alH )KHBOTO;
— 0 cpenooOpa3yroLIel esITeIbHOCTH OPraHU3MOB;
— 0 B3aMMOCBSI3H KUBOTO M HEXUBOTO B OHocdepe;
— 0 KPYrOBOpOTE BEIIECTB B OHocdepe;
— 00 3BoIOIIMH OHUOCHEPHI;
— 00 KOJIOTHYECKUX KPU3HUCaX;
— O Pa3BUTHUU HpeI[CTaBJ'IeHI/Iﬁ O IMPOUCXOKACHNUU ) KU3HU U COBPEMECHHOM COCTOSSHUHA HpO6J'ICMI)I;
— 0 JI0Ka3aTeIbCTBaX IBOJIOIHH;
— 0 3HAYECHNHN OMOJIOTUYECKUX HAayK B pCIICHUUA npo6neM pamrOHAJIIBHOTO MMPUPOAO0IIOIB30BaHNUSA, 3allIUTEI 3J0POBbA J'IIO}IefI B YCIIOBHAX 6BICTpOFO
U3MEHEHUSI SKOJIOTMYECKOTO Ka4eCTBa OKPYKAOIICH CPEJIbL.
Vuawuecs 0onxcnvl demoncmpuposamu.
— 3HaHHE OCHOB YKOJIOTHYECKOU TpaMOTHOCTH — OLICHUBATH MOCIICACTBUA ACATCIBbHOCTH YCJIO0BCKA B IIPUPOJAEC U BIIMAHUC q)aKTOpOB pUCKa Ha 3T0POBBEC
YCJIIOBCKA, BI)I6I/IpaTI) HEJIICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX )IeﬁCTBHSIX M MOCTYIKAaXxX IO OTHOUICHUIO K JKUBOH nprupoac, 310pOBbIO CBOEMY U
OKPYXKAIOIINX; 0CO3HABATh HEOOXOMMOCTh JICHCTBUH 110 COXPAHEHUIO OMOPa3HOOOpa3us M MPUPOTHBIX MECTOOOUTAHUIN BHIOB PACTCHUI W KHBOTHBIX.

Memanpeomemmnuie pe3yibmamot.

Yuawuecsa oondxcnel ymems:

— OMpEeNeNsTh MOHATHS, POPMUPYEMbIE B IPOLIECCE U3YUCHUS TEMBI;

— KJIaccu(UUIUpPOBATh U CAMOCTOSITENILHO BHIOMPATh KPUTEPUU IS KJIacCU(PUKAIIIY;

— CaMOCTOSTEIbHO (POpPMYIHPOBATh MPOOIEMBbI UCCIEAOBAHUS U COCTABIIATH MOATAHYIO CTPYKTYPY OyAyIIEero caMoCTOSITEIbHOTO UCCIIEI0OBAHMS;
— IPU BBINOJIHEHUU J1a00PAaTOPHBIX M MPAKTUYECKUX PA0OT BHIOMPATH ONTUMAJIbHbIE CLIOCOOBI IEHCTBUIN B paMKaX MPeI0KEHHBIX YCIOBUN U
TpeOOBaHUN U COOTHOCUTH CBOU JACUCTBHUS C IUTAHUPYEMBIMH PE3yJIbTaTaMU;

— (GopMyIMPOBATH BHIBO/IBI,

— YCTaHABJIUBATh MPUYUHHO-CIIEJCTBEHHBIE CBS3U MEXIY COOBITHUSIMHU, SIBICHUSMU;

— MPUMEHSATh MOJIENIUA U CXEMBI JUIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 33/1a4;

— BJIAJIETh MPUEMaMU CMbBICIIOBOTO YTE€HUS, COCTABIIATH TE3HUCHI U IJIaH-KOHCIEKTHI M0 Pe3yabTaTaM UYTEHUS;

— OPraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSATEILHOCTh C YUUTEIIEM U CBEPCTHUKAMH,

— HCIOJIH30BaTh HH(POPMALIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH MPHU TOJATOTOBKE COOOIIEHUH, MYyTbTUMEANIHBIX TPE3EHTAIH;

— JIEMOHCTPUPOBATh IKOJIOTMUYECKOE MBIIUIEHUE U IPUMEHSTh €r0 B TOBCEAHEBHOM KU3HU.

JIuunocmmuule pezyromamot 00yueHus
Yuawuecs oonorcnbi:
— HCHBITHIBATH YyBCTBO TOPJOCTH 32 POCCHICKYIO OMOJIOTHYECKYIO HAYKY;



— 0CO3HAaBaTh, KaKKe NOCIEACTBUS Ul OKPYXKAIOUIEH cpeaibl MOYKET UMETh pa3pylIUTeIbHas 1€ATEIbHOCTh YEJIOBEKA U MPOSIBJIATH TOTOBHOCTh K
CaMOCTOSITEIIbHBIM TIOCTYIIKaM M JeHCTBUSAM Ha 0J1aro mpupoabl;

— YMETb pealu30BbIBATh TEOPETUUECKHE [T03HAHUS B IOBCETHEBHOM KU3HU;

— MOHMMATh 3HaYCHHE 00YUYCHHUs JJIsl TIOBCEAHEBHOM KHU3HHU U OCO3HAHHOTO BbIOOpa mpodeccuw;

— MPHU3HABATH MPABO KAXKIOTO HA COOCTBEHHOE MHEHHUE;

— YMETb OTCTauBaTh CBOIO TOUKY 3PEHMUS;

— KPUTUYHO OTHOCUTHCS K CBOMM IIOCTYIIKaM, HECTU OTBETCTBEHHOCTb 3 UX MOCIEICTBHUS.

YuyeOHO-TEeMAaTHYECKU N MJIaH

Ne|Tema. KonnuectBo
KonunuectBo vacos.|JlabopaTtopHbIx paboT. KoHTpoIbHBIX paboT

1 [Benenue. 3
2 |MoneKysapHbIi YpOBEHb. 11 1
3 |KieTouHBIi ypOBEHB. 15 1
4 |OpraHu3MeHHBIN YPOBEHb. 13 1
5 |[TomynsITmOHHO-BUI0OBON YPOBEHb. 8 1
6 |9KOCHCTEeMHBIN YPOBEHbD. 6
7 |buocdepHsbIif ypOBEHB. 12 1 1

Hroro 3aron. 68 5 3

TemaTnka NPOEKTHOM AeATEJIbHOCTH 00YYAOIIMXCS:
1. «YMHBII JOM. 3A U IIPOTUB»
2. «AHAJIN3 11 OUEHKA AHTPOIIOI'EHHOI'O BJIMSHWS HA CPEY »
3. « IIMTAHUE - 3AJIOT" 310POBbI»
4, «MYCOP —IIPOBJIEMA 21 BEKA»



IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOI0 peaMeTa, Kypca
B pe3yabTaTe 00yueHusi 6mosioruu B 9 Kiiacce BbITYCKHUK HAYYUTCS:

BbInyCKHHK HAYYUTCS:

*+ XapakTepHu30BaTh 00IIHE OMOJIOTrMUYECKUE 3aKOHOMEPHOCTH, UX MPAKTUUYECKYIO 3HAUUMOCTb;

* TPUMEHSTHh METObI OMOJIOTUYECKOW HAYKH ISl H3y4eHHUsT 0OIMX OMOJIOTMUECKUX 3aKOHOMEPHOCTEH: HaOII0JaTh U ONMCHIBATH KIETKU Ha
rOTOBBIX MUKpOIIpenapaTax, 3KOCUCTEMbI CBOEH MECTHOCTH;

* HCIOJIb30BaTh COCTABJISAIOLIUE POEKTHON U MCCIIEI0BATEIbCKON JEATENILHOCTH 110 U3YYEHUIO O0IIMX OMOIOrMUECKUX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX XUBOI NPUPOJIE; MIPUBOAUTH JOKA3aTEIbCTBA HEOOXOAUMOCTH 3aIMTHI OKPYXAIOIIEH cpebl; BBIAEIATh OTIMUNUTENIbHbI € IPU3HAKU
YKUBBIX OPraHU3MOB; CYILIECTBEHHBIE MPU3HAKU OMOJOIrMUYECKUX CUCTEM U OMOJIOIMUECKUX MPOIIECCOB;

* OPHUEHTUPOBATHCS B CUCTEME MTO3HABATENIbHBIX IEHHOCTEN: OLICHUBATh HH(OPMALIMIO O IEATEIHHOCTH YEJIOBEKa B IPUPOJE, MOTy4aeMyto U3
Pa3HbIX UCTOYHHUKOB;

*+ AHAJIU3UPOBATH U OLIEHUBATH MOCJIEICTBUA ACSITEIbHOCTH YEJIOBEKA B IPUPO/IE.

Bbll’lyCKHuK ROJiyuum 603MONHCHOCMb HAYHUUMbCA?

*  8bI0BU2AMb 2UNOME3bI O BOZMONCHBIX NOCIEOCMBUAX 0esIMENbHOCIU Yelo8eKa 8 IKocucmemax u buocgepe;
*  ApeyMeHmupo8ams 8010 MOUKY 3PEHUsL 8 X00€ OUCKYCCUU NO 0OCYHCOEHUIO 27100ANbHBIX IKOIO2UUECKUX NPODTIeM.

HasbiBaTh:

oOI11e NpU3HAKHU )KUBBIX OPTaHU3MOB;IPU3HAKH LIAPCTB XKHUBOM MPUPO/IbL, OTIEIOB PACTEHHH, KJIAaCCOB U CEMENUCTB IIBETKOBBIX PACTEHUH;
MOJLAPCTB, TUIIOB U KJIACCOB KUBOTHBIX;IPUUUHBI U PE3YIbTAThI SBOJIIOLUY.

IIpuBoaUTH NpUMeEPHI:

YCIIO’)KHEHHs! paCTEHUI U )KMBOTHBIX B MPOLIECCE IBOJIIOLIUY;

IIPUPOJHBIX U MCKYCCTBEHHBIX COOOILECTB;

M3MEHYMBOCTH, HACIIEICTBEHHOCTH U NMPUCIIOCOOICHHOCTH PACTEHUH U )KUBOTHBIX K cpesie OOMTaHus;

HaunboJiee pacpOCTPAHEHHBIX BUJIOB U COPTOB PACTE€HU, BUJIOB U NOPOJI ’KUBOTHBIX.

XapakTepu3oBaTth:

CTpO€HHUE, (PyHKIMHU KIETOK OaKTepuil, TpuOOB, pACTEHUH U )KUBOTHBIX;

JIeJICHUE KJIETKH, POJIb KJICTOYHOM TeOpHH B 0O0CHOBAHUU €IMHCTBA OPraHUYECKOTO MUPA;

CTPOEHHUE U KHU3HEICATEIbHOCTh OaKTEpUAIbHOTO, TPUOHOTO, PACTUTEIBHOI0, )KUBOTHOI'O OPraHU3MOB; OpraHU3Ma 4eJI0BeKa; JIMIIaiHuKa
KaK KOMIUIEKCHOTO OpraHNu3Ma;

0oOMEH BelIEeCTB U PEBPALLEHNE SHEPTUH;

poJib PEepMEHTOB U BUTAMUHOB B OpPIraHU3ME;

0COOEHHOCTH MUTaHMsI ABTOTPO(DHBIX U TeTePOTPO(HBIX OPraHM3MOB (canpo(uToB, Napa3uTOB, CAMOMOHTOB);

JIbIXaHUE, MePEIBIKEHUE BELIECTB, BbIICIEHUE KOHEUHBIX MPOJIYKTOB JKU3HEAEATEIbHOCTH B )KHBOM OPTaHU3ME;

MMMYHHTET, €r0 3Ha4YeHHE B J)KU3HU yernoBeka, npopunaktuky CII1/a;

pa3sMHOXEHHE, pOCT U pa3BUTHE OAKTepHii, TpHOOB, pacTeHH 1 )KUBOTHBIX, 0OCOOCHHOCTH PA3MHOKEHUS U PA3BUTHS YEJIOBEKA;

BUPYCBHI KaK HEKJIETOUHBIE ()OPMBI )KU3HU;

cpeabl OOMTaHUsl OPraHU3MOB, 3K0oJornyeckue (hakTopsl (abuoTnyeckrue, OMOTHYECKHE, AHTPOIIOT€HHBIE);



MIPUPO/IHEIE COOOIIECTBA, MUIIECBBIC CBS3H B HUX, IPUCIIOCOOICHHOCTh OPTAaHU3MOB K KU3HU B COOOIIECTRE;

MCKYCCTBEHHBIE COOOIECTBA, POJIb YEJIOBEKA B IPOAYKTUBHOCTH UCKYCCTBEHHBIX COOOIIECTB.

O00CHOBBIBATD:

B3aMMOCBSI3b CTPOCHHS U (DYHKITUI OPTAaHOB U CHCTEM OPTaHOB, OPTaHU3Ma U CPEIBI;

POACTBO MJICKOITUTAIOMIINX KUBOTHBIX U YEJIOBEKA, YEJIOBEUECKUX Pac;

POJIb HEUPOTYMOPATILHON PETYIISIIIMU ITPOLIECCOB KUZHEIEATEILHOCTH B OpraHU3ME Y€JIOBEKa; 0COOCHHOCTH BBICIIICH HEPBHOM
NIESATeIIbHOCTH YCJIOBEKa,

BITUSTHUE SKOJIOTUYECKHUX M CONMATBHBIX (DAKTOPOB, YMCTBEHHOTO U (PU3UUYECKOTO TPy/a, GU3KYIBTYpHI M CIIOPTA HA 37J0POBHE YCITOBEKA;
BpPEIHOE BIMSHUE AJKOTOJIsl, HAPKOTUKOB, KypEHHUS Ha OPraHU3M YeJIOBEeKa U €ro MOTOMCTBO;

MephI TPO(OUIAKTUKY TIOSIBJICHUS BPEAHBIX MPUBBIUEK (KYpEeHHUE, AIKOTOJIU3M, HAPKOMaHUs1), HApPYIIEHUsI OCAaHKHU, TIJIOCKOCTOIIHS,

BIIUSIHUE JIEATETLHOCTH YeJI0BEKa Ha MHOTOOOpa3ue BUIOB PACTCHHM M )KUBOTHBIX, Ha CPEAy UX OOUTaHUS, TIOCIEICTBUS ITOM
JIESATeIIbHOCTH;

POJIH OMOJIOTHYECKOTO pazHOOOpa3usi, peryTMPOBaHMS YUCICHHOCTH BUOB, OXPaHbl TPUPOTHBIX COOOIIECTB B COXpPAaHEHUH PAaBHOBECHUS B
ounocdepe.

Pacno3naBarhb:

OpraHu3Mbl OaKTepuid, TPUOOB, JTUITAWHUKOB, PACTCHUH U )KUBOTHBIX;

KJIETKH, TKAHU, OPTaHbl U CUCTEMBI OPraHOB PACTCHUM, )KUBOTHBIX, YEIIOBEKA;

HanboJiee pacrpoCTpaHEeHHbIE BUBI PACTEHUHN U )KUBOTHBIX CBOETO PETHOHA.

CpaBHMBATD:

CTpOCHHE U (PYHKIIMH KIETOK PACTCHHUH U KUBOTHBIX;

OpraHU3MbI TPOKAPHUOT U FYKAPUOT, aBTOTPO(OB U reTepoTpodoB;

CEMEICTBA, KIACChl HOKPHITOCEMEHHBIX PACTEHUM, TUIIBI )KUBOTHBIX, KJIACCHI XOPJOBBIX, [IAPCTBA AKUBOU MPUPOIHI.

Cobmronats npaBuJia;

MPUTOTOBJIEHUSI MUKPOIIPENIAPATOB U pACCMATPUBAHUS UX MO MUKPOCKOTIOM;

HaOIIOACHUS 32 CE30HHBIMA M3MEHEHUSMH B )KMU3HU PACTCHHUM U )KUBOTHBIX, ITOBEJCHUEM aKBapHYMHBIX PBIO, TOMAITHUX U
CEeJIbCKOXO035HCTBECHHBIX JKHBOTHBIX, H3MEHEHHUSIMH CPEJIbI OOUTAHUS MO BIUSIHUEM JCSITCIIBHOCTH YEJIOBEKA;

MPOBEICHUS MPOCTEUIIINX OMBITOB U3YUEHUS )KU3HEICITEIbHOCTA PACTCHUI, TOBEICHUS )KUBOTHBIX;

OepeKHOT0 OTHOIIICHUS K OpraHU3MaM, BHJIaM, IPUPOIHBIM COOOIIIECTBAM, IIOBEJICHHS B TIPUPOJIC;

3I0pOBOr0 00pa3a )KU3HM YEJIOBEKA, €ro JUYHOU U OOIIECTBEHHOW IMTMEeHBI; TPO(MIAKTUKHA OTPABJICHUS SI0BUTHIMH IPHOAMH,
paCTEHUSIMH.



HEPEYEHb YYEBHO-METOAUYECKUX CPEACTB OBYUYEHUA:

JOTOJIHUTECIbHA JIUTEpATypa JUISS YVUYUTCII.

Huxuwos B. M. CnipaBoYHUK IKOJIbHUKA TI0 Ononoruu: 6-9 xmaccel. M.: Jlpoda, 2018;

Huxuwos B. U., Tepemos A. B. lunaxktudeckuii marepuain o 3ooyorun: [locodue mns yuuteneit 6uonorun. M.: PAYD - Iuranens, 2006;

3. Huxuwos B. U., Kocopykosa JI. A. bomanuka. [lunaktiudeckuii Mmatepuai: [locobue st yaurteneii 6nonoruu u yqamuxcs. M.: PAVYb - Unekca,
2008;

N

4. Peumepc H. @. Kpatkuii ciioBapps 6nosiornueckux TepMuHOB: KH. 11 yautens. M.: [Ipocsemenue, 2005;
5. Hopoanckui, H. H. OBontonus xu3au. — M.: Axanemus, 2001.
6. Mennukos, b. M. buonorus. ®opmer u yposuu xu3nu. — M.: [Ipocsenienne, 2006;

HAYYHO-TIONYJISIPHAS JIUTEpaTypa Juis OO0y4JaronIuxcs:
1. Ayspbax, 11l T'enetuxa. — M.: Atomuszaar, 2009.
Onuyuxnoneous nns nereit. T. 2. buonorus. 5-e uzn., nepepad. u nom. / rnas. pen. M. JI. AkcenoBa. — M.: ABanra+, 1998. — 704 c.: un.
2. A nosuaio mup: NeTcKasi SHIUKIONEIUS: MUTPAIUH )KUBOTHBIX / aBTOp A. X. Tam6uer. — M.: OO0 «Dupma «M3aarensctBo ACT»; OOO» AcTpensy,
2009. — 464 c.: nn.
A nosnaro mup: neTCKas SHIUKIONEU: pa3BuTHe kxu3Hu Ha 3emute / aBTop A. X. Tambues. — M.: OO0 «®Dupma «M3marenscto ACT»; OO0
«Actpenby, 2008. — 400 c.: ui.
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Omostorum aas 9 Kiaacca:
o Kamenckuii A. A. Kpuxcynos E. A., Ilaceunux B. B., Illgeyos I'. I'. Buonoeus. Beedenue 6 oowyro buonoeuro. 9 knacc. Yueonuk / M.: Jpoga, ¢
2020.
o  Kamenckuii A. A. Kpuxcynos E. A., [laceunux B. B., Illgeyos I'. I'. Buonoeus. Beedenue 6 oowyro buonoeuro. 9 knacc. Pabouas mempaos / M.
llpodgha, ¢ 2020
o Kamenckuii A. A. Kpuxcynos E. A., Ilaceunux B. B., Illgeyos I'. I". bBuonozus. Beedenue 6 oowyio buonozuro. 9 xnacc. Memoouueckoe nocoobue /
M.: Jlpogha, c 2019
«  buonorus. Paboune nporpammel. 5—9 kiaccel. — M.: Jlpoda, mrodoe u3nanue.
«  JKypumn A. A., Useanosa T. B., Pviowcaxos M.B. YaeOuble tutanbl ko Poccun / moa pen. M. B. PeokakoBa. — M., JIpoda, 2012.



TemaTn4veckoe IJIAHUPOBAaHUE

IMpeamer buosorus
Knace___ 9
YMK « buosorus .Beeienne B 0011y10 6uosioruio. 9 kaace» B.B.Ilaceununk
Pecypcsr Jomarnee
Ne | Tema (UKT,Buneo,rabmur; | OCHOBHBIC TIOHSATHS VYV ]I nuuHOCTHBIE, TpeaMeTHbIe, MeTanpeamerHeie | HPK 3a71aHue
bl)
Beenenue (3 u)
1 | buonorus — nayka | [Ipe3enTanus, buonorus — Hayka o Onpenenstor NoHATUS, POPMUPYEMBIE B XOJI€ Beenenue,§1
0 JKUBOM Mpupoze TabaMNa YKUBOM Mpupoe. U3YYEHUS TEMBI: «OUOIOTHUSY, «MUKOJIOTHUSI»,
«OCHOBHBIE TTAPCTBA 3HaueHue } «OpUOJIOTHUSY, «ATBIOJIOTUSY, «I1ale000TaHUKAY,
—— 61/10J'IOFI/I'—IGCKI/I3( 3HAHUN | «TEHETHKay, «Ono(Pu3nKay, «ONOXHUMUS,
B COBPEMEHHOM JKU3HH. «paaroOHuOJIOTHSA», KKOCMUYECKast OMOJIOTUs». Xa-
[Ipodeccun, cBsI3aHHBIE | PAKTEPU3YIOT OMOJIOTHIO KaK HAYKy O KUBOU
¢ ouosoruei npupoje. PackpbIBaloT 3HaUCHHE OMOTOTHICCKUX
3HAHWUM B COBPEMEHHOM xu3Hu. [IpuBoasT
npuMepsI Tpodeccuii, CBA3aHHBIX C ONOJIOTHEH.
becenytor ¢ okpyxaromumMu (poACTBEHHUKaMHU,
3HaKOMBIMU, CBEpPCTHUKAMU) O Mpodeccusix,
CBSA3aHHBIX ¢ Onosorueil. ['oToBAT mpeseHTanuu o
npodeccusix, CBSI3aHHBIX ¢ OMOJIOTHEH, UCIIONIb3YS
KOMIIbIOTEPHBIE TEXHOJIOTHH
2 | Meroap! uccnenosa- | [lonstus: [Tonsartue o Hayke. Onpenenstor noHATUsA, GopMUpyeMbIe B X0JI€ MeTtonapl 82
HUS B OMOJIOTHH denonorus, Meroabl HAy4HOTO MO- W3Y4YEHUS TEMBI: «HAYKa», KHAYYHOE uccnenona- | CocraBUTh
Tenernka, 3HaHUs. JTarlbl UCCJIEI0BAaHUE, «HAYYHBIM METO/1», «HAY4YHbIN HUS CXEMY
Brodusmka, HAy4YHOTO MCCIEA0BaHUs | aKT», «HAOMIOACHUE», «IKCIIEPUMEHT, OMOJIOTHH B | HAYYHOTO
«TUIIOTE3a», «3aKOHY, KanMbikun | uccnenoBanu
buoxumus,
«reopusi». XapaKTepU3yr0T OCHOBHbIE METO/IbI A
HHTCPHET PCCYPChI HAy4YHOTO MO3HAHUs, 3Tallbl HAyYHOTO
uccnenoBanus. CaMoCTOSTENbHO GOPMYTUPYIOT
npo6aemsl uccienoBanus. COCTaBIAIOT NO3TAMHYIO
CTPYKTYpY OyIyIIEro caMoCTOSITEILHOIO
MCCIIEJOBAHUS
3 | CymHocTh )kU3HUA U | Tabmuisl, CymHOCTbh NOHATHUSA OnpenenstoT noHATHA, GOPMHUpPYEMBIE B X0/1€ 83




CBOICTBA KUBOT'O Buneo-¢pparment «OKU3HB».OTIIMYUTENBHBI | U3yUYEHUS TEMBL: <GKU3HbY, «<OKU3HEHHBIE Kpatkoe
Bxoanoii € IPU3HAKU CBOMCTBa», «OMOJIOTHYECKHE CUCTEMBD», coJiep;KaHue
KOHTPOJIb xuBoro.CpoiicTBa «OOMEHBEIIECTBY, «IIPOLECCH OMOCHHTE3a U BBOJIHOTO
KUBOT0. YPOBHHU pacnaznay», «pa3ipakUMOCTb», «Pa3MHOXKEHHUEY, pazzneina
OpraHu3aluK KUBON «HACJEACTBEHHOCTDY, «U3MEHUYUBOCTDY,
PUPOJIbI «pa3BUTHUEY», KYPOBHU OPraHU3ALNN KUBOTOM.
JlatoT XapakTepuCTUKY OCHOBHBIX CBOMCTB KHBOTO.
OOBACHAIOT IPUYMHBI 3aTPYIHEHUH, CBA3aHHBIX C
OTIpE/IeJIEHUEM TIOHATHUS «GKU3HbY. [IpuBOsT
IpUMepbl OMOJIOTHYECKUX CUCTEM Pa3HOTO YPOBHS
opranuzaiui. CpaBHUBAIOT CBOMCTBA,
NpOSBIISAOLINECS Y 00BEKTOB )KUBOW U HEKUBOM
PUPOJIbI
Paspnen 1. MoJiekyasipablii yposenb 11 yacoB
4\ | MonekysipHbIH YPOBEHb: npe3eHTany | Obmas xapakrepuctuka | Onpeaenstor NoHATHs, GopMHUpyeMble B X01€ 84
1 | obmias xapakTepucTUKa q MOJIEKYJIIPHOTO YPOBHSl | U3yYEHUs TEMBI: «OPraHUYECKUE BEIIECTBAY, Tecr
OpraHu3aIy KUBOTO. «OeNKn», «KHYKIEUHOBBIE KUCIOTBD, «YTIEBOIBIY, «YpoBHH
.OcobeHHocTn <OKUPBI (JIUTTUAIBI)», «OUOTIOTMMEPHI, OpraHu3aIH
XMMHMYECKOTO COCTaBa «MOHOMEPBD». KHUBOU
JKUBBIX OPraHU3MOB: XapakTepu3yroT MOJICKYJISIPHBI YPOBECHb IIPUPO B
HEOPraHUYECKNE U opranuzanuu xkuBoro. OnuceIBal0OT 0COOEHHOCTH
OPraHMYECKHE BEUIECTBA, | CTPOCHHS OPraHUYECKHUX BEIIECTB KaK
UX POJIb B o6uonoauMepoB. OOBICHSIOT MPUUMHBI U3Y4EHUS
opranusme. Opranuue- CBOMCTB OPraHNYECKUX BELIECTB UMEHHO B COCTaBE
CKHE BellecTBa: OelKHy, KJIETKH; pa3HOOOpa3us CBOMCTB OMONOJIMMEPOB,
HYKJIEMHOBBIE KUCIIOTBI, | BXOZSIIMX B COCTaB )KMBBIX OPTaHU3MOB.
YTJI€BOJBI, JKUPbI AHaMM3UPYIOT TEKCT y4eOHHUKA C LENbIO
(munuzel). CaMOCTOSTEJILHOTO BBISIBJIIEHUS] OMOJIOTMUECKUX
buononmmMepst. 3aKOHOMEPHOCTEN
MonomMepsbl
5\ | YrieBost TaGnuuel, YrineBoasl. YTrieBoasl, OnpenenstoT noHATUS, GOPMHUpPYEMBIE B X0/ IIpumenen | §5,0TBETUTH
2 CXEMBI WIH Caxapuiabl. W3YYEHUS TEMBI: «YIJIEBOJbI, WIHA CaXapUabl», ue Ha BOIIPOCHI
Monocaxapuasl. «MOHOCAaXapuIbl», «IUCAXapPUABI, YIJIEBOJIOB
JHucaxapunel. [Tonuca- «ToJiucaxapub», «pru0o03a», «1e30Kcuprdo3ay, B
Xapuasl «TIIIOK03a», «PPYKTO3a», «ralnakro3ay, «caxaposay, | Kammbikun

«MAJIBTO3a», JIAKTO3a», «KKpaxmal», KTJIMKOTCH) ,
«XUTHUH. XapaKTepI/By}OT COCTaB U CTPOCHUC
MOJICKYJ YIJICBOOB. YcTaHaBIUBaOT MMPUIUHHO-
CJICACTBCHHBLIC CBA3ZH MCKIAY XUMHUYCCKUM




CTPOCHHEM, CBOMCTBAMU M (DYHKLIUSMU YTIIEBOJIOB
Ha OCHOBE aHAJIM3a PUCYHKOB U TEKCTOB B y4eO-
Huke. [IpuBoaAT IpUMEpHI YIiIeBOAOB, BXOASIINX B
COCTaB OPraHU3MOB, MECTa UX JIOKAJIN3ALUHU U
OMOJIOTHYECKYIO POJIb

6\ | Jumuasr Tabnuiel, JIunuaer. XKupsl. OnpenensroT MoHATHSA, GOPMHUPYEMBIE B XOJ1€ §6, OTBETUTD
3 CXEMBI, I'opmonbl. @yHKIIH W3YYCHUS TEMBI: WIHITHIBD», KHPBD), KTOPMOHBD, Ha BOTIPOCHI B
npesentamy | TATHIOB! «@HepreTuveckas (yHKIHS JTUITHI0BY, KOHIIE
a SHepreTuvecKkas, 3ama- «3arnacaromasi QyHKIUS JATUAO0BY, «3alTUTHAS naparpada
caromias, 3aIuTHas, (GYHKITUS THUIOBY, «CTPOUTEIbHASI()YHKIIHS
CTpOMTENbHAS, JHIHAIOBY, «PETYIATOPHAS (PYHKIIHS JTUITHIOBY.
peryasTopHast JlaroT XapakTepUCTHKY COCTaBa U CTPOCHUS
MOJIEKYJT JIUMHJIOB. Y CTAaHABIMBAIOT IPHUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEK/Y XUMHUECKIM
CTPOCHHEM, CBOMCTBAMH M (DYHKIIUSIMHU YTIICBOJIOB
Ha OCHOBE aHaJIM3a PUCYHKOB M TEKCTOB B
yueOHuKe. [IpuBOIAT MpUMeEpHI JTUITHIOB,
BXOJISIIIUX B COCTaB OPTraHM3MOB, MECTa MX
JIOKaJIU3aIMHA | OUOJIOTHYECKYIO pojib. OOCYKIat0T
B KJ1acce npoOseMbl HAaKOTUICHHUS KUPOB
OpraHu3MaMu B IIeJIIX YCTAaHOBJICHUSI TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H B MPHUPOJIE
7\ | CocraB u cTpoeHue O6EIKOB Pucynku u | CocTtaB u cTpoeHHe OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOC §7, B TeTpaau
4 CXEMbI U3 6enkoB. benku, wim U3YYEHUS TEMBbI: «O€JIKU, WIH IPOTEUHBDY, 3aMOJHUTD
yueGHuKa, | IPOTEHHBL [Ipocteie u «TIPOCTHIE U CIIOKHBIE OCJIKHY, «<AMUHOKUCIOTHDY, Tabnuny
Wnreprer- CIIOXHBIE OEITKU. «TIOJUIMENTU Y, «IIEPBUYHAS CTPYKTYpa «CTpyKTYpBI
AMUHOKHUCIIOTHI. OENKOB»,«BTOPUYHAS CTPYKTYpa OCIKOBY, 0enKoBOM
pecypert [Monunenrtuz. [lepsuu- «TpEeTHYHAasl CTPYKTypa OEKOBY», «4€TBEPTUUHAS MOJIEKYJIBI»
Hasl, CTPYKTypa O0eaKkoBy». XapaKTepu3yloT COCTaB U
BTOPUYHAS,TPETHUYHASA U | CTPOCHHE MOJIEKYJ OEJIKOB, MPUYMHBI BO3-
YeTBEpTUYHAS MO>KHOTO HapyIIEeHUS! IPUPOTHON CTPYKTYPhI
CTPYKTYpPHBI O€JIKOB. (menatypauun) 6enkoB. [IpuBoasT mpumepsl
Jlenaryparnus 6enka JIeHaTypaluuu 0eIKoB
8\ | dynkiuu 6eIKOB OyHKIMU OENKOB: YcTaHaBnMBaOT MPUYMHHO-CIIECTBEH- HBIE CBSI3U §8,0TBETUTH
5 CTpOUTENbHAs, IBUTa- MEX]y XUMHUYECKUM CTPOCHUEM, CBOMCTBAMU U Ha BOIPOCHI

TCJIbHAs, TPAHCIIOPTHAA,
3aluTHas, pe-
TYJIATOpHAd, CUTHAJIbHAA,
OHCPICTUYCCKA,

q)YHKI_II/ISIMI/I OCJIKOB Ha OCHOBE aHaJIu3a PUCYHKOB 1
TCKCTOB B y‘le6HI/IKe




KaTaauTu4dycckas

o\ ﬂaﬁopamopﬂag paﬁoma npe3cHTalu CDYHKI_[I/II/I OETKOB: YcranaBnuBarT MNPUYNHHO-CJICACTBCH- HBIC CBA3U HpHMeHeHI/I
6 | N1 o CTpOUTEIbHAs, IBUTa- MEX/1y XUMUYECKHM CTPOEHHEM, CBOIICTBAMU U e pepmenTa
Nel Pacuierienue TEJIbHAS, TPAHCIIOPTHASA, | QYHKIUSAMH OSJIKOB HAa OCHOBE aHAIM3a PUCYHKOB U | KaTayiasa B
HepOKCHIIA BOIOPO/IA 3aluTHas, pe- TeKCTOB B yueOHUKe. [IpuBoasaT npumeps! 6enkoB, | KanMbikuu
(bepmenToM Katanasoii T'YJIATOPHAs, CHTHAJIbHASA, | BXOJSIIMX B COCTaB OPraHU3MOB, MECT UX
SHEpreTUYecKas, JOKaJIN3aIiK U OMOJIOTHYECKO POIH
KaTaJIUuTUYeCcKas
npe3eHTan | HyknenHoBele kucnotel. | Onpeaenstor noHATHs, GopMHUpyeMbIe B X01€ §9, OTBETUTH
1 | HykienHOBBIE KUCIOTHI o Je3oxcupudo- U3YYEHUS TEMBI: «HYKJIEHHOBAs KUCIOTa, Ha BOMPOCHI
0\ HYKJIEMHOBAS KUCJIOTA, «J1€30KCUPUOOHYKIIenHOBas Kucnota, wim JJHK»,
7 nu JJHK. Pu6o- «puboHykienHoBas kucnora, wiu PHK»,
HYKJIEHHOBas KHCIIOTA, «a30THUCThIE OCHOBAHUS, «aICHUH»,«YaHUH,
nnn PHK. A3oTtuctere CIATO3WH», KTUMHUH», «yPaIvi,
OCHOBAHMU: AJICHUH, «KOMIUIEMEHTAPHOCTHY, «TpaHcnopTHass PHK
T'yaHHH, [IUTO3MH, (TPHK)», «pudocomansuas PHK (pPHK)»,
THMWH, YPaIuI. «urpopmarmorHas PHK (uPHK)», «aykneotnny,
KommemenTap- HOCTb. «aBomHas cnupais JJHK». [latoT xapakTepucTuky
Tpancnoptaas PHK COCTaBa M CTPOCHUS MOJIEKYJI HYKIIEUHOBBIX
(TPHK). Pu- KHCIIOT. Y CTaHABJIMBAIOT MPUYUHHO-CIICI-
oocomainpHasa PHK CTBEHHBIE CBSI3M MEXIY XUMUUYECKUM
(pPHK). Uudopmaru- CTPOCHHMEM, CBOMCTBAMU U (DYHKITUSIMH
onnas PHK (uPHK). HYKJIEMHOBBIX KUCIIOT Ha OCHOBE aHAJIN3a
Hyxkneotun. JIpoitnas PUCYHKOB U TEKCTOB B yueOHuKe. [IpuBoasT
cnupans JJHK pUMEPbl HYKJICMHOBBIX KUCIIOT, BXOSIINX B
COCTaB OPraHU3MOB, MECT UX JIOKAJIU3ALUH U
o6uonorudeckot pou. COCTaBISIIOT IIaH
naparpada ydeOHuka. Pemaror Ouonornyeckue
3a/1auM (Ha MaTeMaTUYECKUi pacyér; Ha
MPUMEHEHNE TPUHIINIIA KOMIUIEMEHTAPHOCTH)
1 | AT® u npyrue opraHudeckue | TaOIULbI Aneno3untpudochat OnpenenstoT NOHATUA, GOPMHUPYEMBIE B X0J1€ Hcnonszoa | §10
1\ | coenuHeHMs KIETKH (AT®). Anenosus- U3yUYeHHS TeMbI: «aaeHo3uHTpudochat (ATD)», HUE
8 mudocdar (ALD). «anenosunaudocdar (AAD)», BUTAMHUHOB
Aneno3uamoHodoc- dhar | «ageHozuHMOHOGOoCchaT (AMD)y, B
(AMD). «MaKpO3PTUUECKasi CBA3bY, «OKUPOPACTBOPUMBIE Kanmbikun

Makpodspruueckas CBs3b.
BuramuHbl

BUTaMHHBI», «BOJIOPACTBOPHMbIE BUTAMHHBI.
XapakTepu3yroT COCTaB U CTPOESHUE MOJIEKYJIbI




XKUPOPACTBOPUMBIE U

ATO®. [IpuBoasaT nprMepbl BATAMUHOB, BXOISIINX

BOJIOPaCTBOPUMBIE B COCTaB OPraHU3MOB, M UX OMOJIOTHYECKON POJIH.
l'oToBAT BRICTYIUIEHHE C COOOIIEHHEM O POJIH
BUTaMHHOB B (DYHKIITHOHUPOBAHUM OPraHU3Ma
YeJI0BEKa (B TOM YHCJIE C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHI ). O0CYXIatoT pe-
3y/bTaThl pabOTHI C OAHOKIACCHUKAMU
1 | buonoruyeckue kara- [Tonsatue o OnpenensroT noHATHSA, GOPMHUPYEMBIE B X0J1€ 811
2\ | m3aTopsI KaTajau3aTopax. U3YUYCHHS TEMBI: «KaTaJIN3aToP», «(HEepMEHT,
9 buonornueckue «KO(epMeHT», «aKTUBHBIN
KaTaJau3aTophbl. HeHTp hepmeHTa». XapakTepu3ylT poJib
®epmenT. Kodep- MeHT. | OMOIOTMUECKUX KaTalu3aTopoB B KIIETKE.
AKTHUBHBIHN TIEHTP OnuchIBalOT MEXaHU3M paboThl (PePMEHTOB.
(depmeHTa. [IpuBonsar npumMepsl pepMEHTOB, UX JOKAINU3ALUU
JlabopaTopHbie 1 B OpPTaHU3ME U UX OMOJIOTHYECKOU POJIH.
MpaKTH4ecKue paboThl YcTaHnaBnuBarOT NPUYMHHO-CIIEICTBEHHBIE CBS3H
Pacuienyienne nepokcuaa | Mexay O€IKOBOM MpUpoaoi (GepMEHTOB U OI-
BOJIOpOJia GepMEHTOM TUMAIIbHBIMHU YCIIOBUSIMH UX (DYHKIIMOHUPOBAHHSL.
Kartaa3oi OTtpabaTbIiBalOT yMEHHS (OPMYIUPOBATH THIIOTE3HI,
KOHCTPYMPOBATh, MPOBOJIUThH IKCTIEPUMEHTHI,
OIICHUBATh MOJIyY€HHBIEC PE3YAbTaThl HA OCHOBE
cojiepKaHus Jab0paTOpHOH PabOTHI
1 | Bupych Buneo Bupycel. Kancun. OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOC Bupycet u | §12,moaroto
3\ npesenrany | CaMOCOOpKa BUPYCHBIX | H3YYCHHSI TEMbI: «BUPYCBI», «KaIlCHIL, 3a00JIeBaHU | BUTh
1 g yactull. L{ukn pa3Butust | «camocOopkay. XapakTepu3yloT BUPYCHI KaK g 4acTo coo0IeHue K
0 BHpYCa HEKJICTOYHbIE (DOPMBI KU3HH, OTIMCHIBAIOT LUK BCTPEUAEMBI | YPOKY
pa3Butus Bupyca. OnucbBatoT 00Ul 11aH eB
cTpoenus Bupycos. [IpuBoaar npumeps! BupycoB 1 | Kanmbikuu
3a00JIeBaHM, BbI3bIBaeMbIX UMU. OOCYKIAI0T
po0JIeMbI POUCXOKICHHS BUPYCOB
1 | OGoOmaromuii ypok mo reme | O6061meHue OnpenenstoT noHATUS, GOPMUPYEMBIE B XOJI€ Tect
4\ | «MoekyIsapHbIA YPOBCHD u U3y4eHus TeMbl. JlatoT OleHKY BO3pacTalomiei «Kparkoe
1 | opranu3zanuu KxuBOH cUCTEeMaTH3 POJIM €CTECTBEHHBIX HayK coJiepyKaHue
1 | mpupoas» arus Y HayYHBIX HCCJIEIOBAaHUN B COBPEMEHHOM MHpE, TJIaBBI»
3HAHUH MOCTOSIHHOMY IPOLIECCY 3BOJIIOLIUHA HAYYHOTO

3HaHus. OTpabaTbIBalOT yMEHUs GOPMYIHPOBATH
TUIIOTE3bl, KOHCTPYUPOBAThH, IPOBOJAUTH
9KCIIEPUMEHTBHI, OLIEHUBATh MIOJy4YEHHbIE
pE3YIAbTaThI




Paznen 2. Knerounslii yposens (15 1)

1 | Knerounslii ypoBens: o0mas | Pucynku u | O0mas xapakrepuctuka | Onpenenstor noHATusi, popMupyemsie B X0e 813
5\ | xapakTepucruka CXEMBbI U3 KJIETOYHOTO YPOBHS U3YYEHUS TEMBI: «KJIETKa», «KMETObl U3YUYEHUs
1 yuebHuKa, | OPraHHM3aIH KUBOTO. KJIETKU», «CBETOBAsI MUKPOCKOIIHSI»,«3IEKTPOHHAs
WHTepHer- Kiterka — cTpyKTypHass | MHUKPOCKOIHS», «KJIETOYHASI TEOPUI». Xa-
pecypesI ¥ QYHKIIMOHAIbHAS PaKTEPH3YIOT KIIETKY KaK CTPYKTYPHYIO 1
eAMHULIA (YHKIMOHAIBHYIO €MHUILY )KU3HU, €€
xu3HU. Knetounoe XUMHYECKUN COCTAB, METO/IbI U3yUECHHUS.
CTPOEHUE OPraHNU3MOB. OOBACHAIOT OCHOBHBIE TIOJIOKEHUS KJIETOYHOU
Muoroo0Opa3ue teopun. CpaBHUBAIOT MPUHIUIIBI paOOTHI U
KJIETOK. XUMUYECKUI BO3MOXHOCTH CBETOBOM U AJIEKTPOHHOMU
COCTaB KJIETKU. MeToAbl | MUKPOCKOTIMYECKOW TEXHUKH
M3Y4EHHUS KIIETKU.
OCHOBHBIE TIOJIOKEHUS
KJIETOYHOU TEOPUH
1 | OGmue cBeneHus o kietkax. | Bugeo Crpoenue kneTku:aapo, | Onpenenstor moHATH, popMHUpyeMbIe B X0/1€ 814
6\ | Kiterounas memOpana Mpe3eHTaly | KIeTo4yHast 000104Ka, W3YYEHUS TEMBI: «IIUTOIIa3May, «Ipoy,
2 b IIa3MaTU4ecKas «OpraHouAbl», «MeMOpaHay, «KJIEeTOYHasI
MeMOpaHa, IUToIIa3Ma, | MeMOpaHay, «(arouTo3y, «IIMHOLIUTO3Y.
IJIACTU/IBL, XapakTepu3yroT U CPABHUBAIOT IIPOLECCHI
MUTOXOHIPUH, BAKyOJIH. | (arouuTosa U MUHO- [UTO3a. ONUCHIBAIOT
®aronwurtos. [IMHONIMTO3 | 0COOEHHOCTH CTpOE-
HUS 4acTed U OPTaHOMIOB KJIIETKHU. Y CTAaHABIUBAIOT
IIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXK]y CTPOCHUEM
KJIETKU U OCYILIECTBJICHUEM €10 IIPOLIECCOB
(aronurosa, CTpoOeHUEM U (PYHKLIUAMU KIETOUYHON
MeMOpanbl. COCTaBIIAIOT IJIaH naparpadga.
1 | Sapo npeseHTauu | Sapo, ero crpoexue u OnpenenstoT noHATUS, GOPMHUPYEMBIE B XO/1€ 815
7\ s (GyHKLUU B KIETKE. W3YYEHUS TEMBI: IIPOKAPHOTHDY, «9YKaApUOTHI»,
3 [IpoxapuoTsl. «XpPOMAaTUH», «XPOMOCOMBI», «KapUOTHID,
OyKapuoThl. XpOMOCOM | «COMaTHUYECKHE KIETKN», «IUIJIOUIHbIN Habop»,
bI. XpOMOCOMHBIN HA00p | «TOMOJIOTHYHBIE XPOMOCOMBI», «TaIlIONTHBIN Ha-
KJIETKU 00p XPOMOCOM», «TaMETBI», «SIAPBILIKOY.
XapakTepu3yrT CTPOEHUE s1/ipa KIETKH U €r0 CBSI3U
C DHJIOIUIa3MaTUYECKOH ceThlo. Pemaror
Ouosornyeckre 3a7auy Ha ONpeieeHne Yncia
XpOMOCOM B TaIUIOMIHOM U JIUTUIOMJTHOM Habope
1 | Dupomia3MaTuyecKkas CeThb. Mpe3eHTal| | DHAOMIa3MaTHIeCKas OnpenenstoT NoHATHS, GOPMHUpPYEMBIE B X0/1€ 816




8\ | Pubocomsr. Kommuiekc s ceTb. Pubocomsr. U3YUYCHHSI TEMBI: «9H/I0TUIA3MATHYECKasi CEThY,
4 | I'onpxu. JIn30coMBI Kowmmmiekc I'oabmxmu. «puOOCOMBI», KKOMIUIEKC [ OJIbIKIY, «JTH30COMBD».
JInzocomsl XapakTepus3yroT CTPOCHUE NIEPEUHUCICHHBIX
OPraHOMJIOB KJIETKU U UX (DYHKUIUHU. Y CTaHABIIHU-
BAIOT MPUYHUHHO-CIICJICTBEHHBIC CBSI3U MEKIY
CTpoeHHEM U (QYHKIUSAMHU OHUOJIO-
THYECKUX CHCTEM Ha IMPUMEepe KIETKH, e€
OPraHOMJIOB U BBIMIOJHSAEMBIX UMH (DYHKITHIA.
PaboratoT ¢ wimmroctpanusMu ydeOHUKa
(CMBICIIOBOE YTEHHE)
1 | Mutoxonapuu. [Inactunpl. npeseHTan | Muroxonapuu. Kpuctel. | Onpenensitor noHsATHs, GopMHUpyeMbIe B X0/1€ 817
9\ | KiteTo4HBIii IIEHTP. a1 [InacTuasr: neu- U3YYEHHUS TEMBI: «MUTOXOHIAPUNY, KKPUCTBI»,
5 | OpraHouabl BUKECHUS. KOIJIACThI, XJIOPOILIACTHI, | «IIJIACTUJIBI», «JIEMKOIUIACThD», «XJIOPOILIACTHIY,
Knerounblie BKITIOYECHUS XPOMOIUTACTHI. [ paHBbI. «XPOMOILITACTBI», «TPAHBI», KKIETOYHBIA IIEHTPY,
Knerounsrit meHTp. «LHATOCKENET», KMUKPOTPYOOUKH», «IIEHTPUOI,
Hurtockener. «BEPETEHO JIENICHUSD», «PECHUUKN Y, KTYTUKH,
MuxkpoTpyOOUKH. «KJIETOYHBIE BKIIFOUCHHUSD». XapaKTEPU3YIOT
LenTpuonu. Bepereno CTPOEHHUE MEPEUNCICHHBIX OPTaHOUAOB KJIETKH U
neneHust. PecHuuku. uX (QyHKIMHU. YCTaHABJIMBAIOT IPUYUHHO-
Kryruku. Knerounsie CJICZICTBEHHBIE CBSI3U MEXKIY CTPOCHUEM U
BKJIFOYEHUS (GyHKIUAME OMOJIOTMYECKUX CUCTEM Ha PUMeEpe
KJIETKH, €€ OPraHOUI0B U BBIMOIHAEMBIX UMU
bysakui. PaboTaroT ¢ WuTIOCTpanusaIMu yaeOHUKa
(CMBICIIOBOE YTCHHE)
2 | OcoOeHHOCTH CTPOCHHMS CxeMmbl [TpoxapuoThL. OnpenensroT NoHATHS, GOPMHUPYEMBIC B XOC 818
O\ | KJIETOK DYKapHOT U yueOHHUKa OyKapuOThbl. AHa3pOOBl. | U3YUYEHUS TEMBI: KIIPOKAPUOTHD», «IYKAPUOTHI»,
6 | mpokapHoT. Cropsl. «aHa’pOoOB», «CIIOPBI». XapaKTEPU3YIOT
Jlabopamopnas paboma YepThl cX0CTBA U 0COOEHHOCTH CTPOEHMSI KJIETOK ITPOKAPUOT U
No2 pas3nyMs KIETOK Ipo- 9ykaproT. CpaBHUBAIOT 0COOEHHOCTH CTPOEHUS
PaccMaTpUBAHKE KIETOK KapuOT U DYKapHUOT. KJIETOK C LI€JIbI0 BBISIBJICHHUS CXOJICTBA U PA3INUUN
pacTeHuil U KUBOTHBIX O] Jlabopatoprbie 1
MHKPOCKOTIOM IpakTU4YecKue paboThl
PaccmarpuBaHue Ki1eToK
OakTepuii, pacTeHUN U
KHUBOTHBIX I0]T
MHUKPOCKOTIOM
2 | O6o6maromuii ypok [IpesenTanu | AccuMuisAnus. OnpenenstoT NOHATUSA, POPMHUPYEMBIE B X0J1€ 819
1\ | Accumusnus u auc- s,Tabmuubl | Juccumumsinus. Mera- U3YUYCHHS TEMBbI: «ACCUMUIISLIUSY,
8 | cummisnus. MertaGonusm 60113M «TMCCUMWIISIIIUASY, «MeTadbonn3m». OOCYKIatoT B




KJ1acce MpoOIeMHbIE BOTIPOCHI, CBA3aHHBIE C
nporeccaMi 0OMeHa BEeIECTB B OMOIOTUYECKUX
CHUCTEMax

2 | DHepreTHUeCKUil 0OOMEH B Wutepuer- | Hemosnoe kucnopoanoe | OnpeaessitoT moHATHSA, GOPMHUPYEMBIE B X0/1€ 820
2\ | kieTke pecypchl (bepMeHTaTUBHOE U3YUYCHHS TEMBI: «HEIOJIHOE KUCIOPOTHOE
9 paciienieHle TIIIOKO3bL. | ()epMEHTATUBHOE PACHICTINICHUE TIFOKO3BD»,
I'mukonus. IosnHoe TIIMKOJIN3Y, «IIOJIHOE KACIOPOIHOE PACIIEIICHUE
KHCIIOPOIHOE TJIIOKO3BI», «KIETOYHOE JIBIXaHUEY.
paciienieHle TIIIOKO3bl. | XapaKTepu3yIOT OCHOBHBIE ATAITBI
Knerounoe SHEPreTUIECKOTO OOMEHA B KJIETKAaX OPTraHU3MOB.
neixanue. Poab nutanus, | CpaBHUBAIOT SHEPTETHYECKYIO 2P (HEKTHBHOCTH
IbIXaHUs, TPAHCIIOPTA TJINKOJIN3a ¥ KJIIETOYHOTO JIBIXaHHS
BEIIIECTB, YAAJICHHUE
IIPOJIyKTOB 0OMEHA B
KHU3HEIEATSITLHOCTH
KJICTKH M OPTaHU3Ma.
2 | ®OTOCHHTE3 U XeMOCHHTE3 Tabmuisl, 3nauenue gorocunreza. | Onpenenstor MOHATHS, popMHUpyEeMbIE B XO€ 821
3\ npeszentanu | CBetoBas (daza W3Yy4YEHUS TEMBI: «cBeTOBas (aza GOTOCUHTE3aY,
1 S (dboTocunTe3a. TemHoBas | «remHoBas (aza hoTocHHTE3a», «POTOJIN3 BOJIBIY,
0 (daza poTocunTE3A. «XEMOCHHTE3», «XeMOTPO(BI», «KHUTPUPHITUPYIO-
doTtomu3 BoaLL. e 6akTepumn». PackppIBarOT 3HaUeHUE
XeMOCHHTE3. XeMO- dboTocuHTE3a. XapaKTEPU3yIOT TEMHOBYIO
TPOdBI. Y CBETOBYIO (ha3bl POTOCHHTE3A MO CXEME,
Hutpudunupyromue npuBeAEHHOM B yueOHUKe. CpaBHUBAIOT IIPOLIECCHI
OaxkTepuun doTocuHTE3a M XeMocHuHTe3a. PemaroT pacuérHble
MaTeMaTHYeCKUe 3a/laul, OCHOBAHHBIEC Ha
(akTHYecKOM OMOJIOTHYECKOM MaTepuase
2 | ABroTpodsl u rere porpodsr | Tadbmuipl, ABTOTPOdBI. OnpenensroT NoHATHS, GOPMHUPYEMBIC B XOC I'eteporpo | 822
4\ npeseHTanu | ['etepoTpodsi. U3YYEHUS TEMBI: «aBTOTPOPBI», «IeTePOTPOBI», (NS
1 o DoToTpOdHI. «PoToTpodBI», «XEMOTPOPBI», «CATPOPHUTHI, Kanvpikum
1 XeMOoTpo B «Tapa3uThl», «roJI030iHOE MuTanuey. CpaBHUBAIOT
Campodursl. [Tapazutel. | opraHu3Mbl O CIIOCOOY MOTYYEHUS TUTATEIBHBIX
I'ono3oiHOE uTanue BemiecTB. CoctaBistor cxemy «Knaccudukanus
OPraHU3MOB T10 CTIOCOOY MUTaHUS» C PUBEICHUEM
KOHKPETHBIX IPHUMEPOB (CMBICJIOBOE YTCHHE)
2 | CuHTe3 OeNKOB B KJIETKe TaGnuuel, CunTe3 OenkoB B kieTke. | OnpeaensoT NoHATH, (GOpMUpPYEMBIE B XO1€ 823
5\ npezeHTan | ['eH. ['eHeTnyeckuii KOJ. | U3y4EHUS TEMBI: «T'€H», «TEHETUYECKHH KO,
1 s Tpunner. Kogom. TPHUILIET», «KOJIOH»,
2 Tpanckpuniusi. «TPAHCKPHUIIIIHS, «AHTUKOJIOHY, «TPAHCIISIIUS,




AHTHKOJIOH.
Tpancisuus. [lonmucoma

«I10JIMCcOMay. XapaKTepU3yIOT IPOLIECCHI,
CBsI3aHHBIEC C OMOCHHTE30M OelKa B KIIETKE.
OnuceIBarOT NpOLECCHl TPAHCKPUIILIUK U TPAHCIIS-
LI1Y, IPUMEHSS IPUHLUI KOMIUIEMEH- TAPHOCTU U
T€HETUYECKOI0 KOJa

2 | Jenenwue kinetku. Mutos npe3eHTauu | JKU3HEHHBIN UK OnpenensroT MOHATHS, POPMUPYEMBIE B XOJIC §24,3ano0JiHA
6\ o KJIeTKA. MHTO3. U3YUYCHHS TEMBI: «MUTO3», «HH- Th TaOJIUILY
1 Wutepdasa. [Ipodasa. tepdazay, «ipodaza», «meradazar, «anadazay, «Da3bl
3 Merada3za. «renodazay, «peryrIuKausy, «XPOMaTHIBD, MHUTO32)

Amnada3za. Tenoda3sa. IIEHTPOMEPA», «BEPETEHO JCTCHUS.

Penymmkanus. XapaxkTepusyroT OMOJOTHYECKOE 3HAYEHNE MUTO3a.

XpomaTusl. OnuceIBatoT OCHOBHBIE (pa3bl MUTO3A.

lentpomepa. Bepereno | YcTaHaBIMBAIOT IPUYMHHO-CIIEICTBEHHBIE CBSI3U

JICTICHHS MEXTy TIPOJIOJDKUTEIHHOCTBIO JIENIEHUS KIICTKU U

TIPOOJDKUTEIHHOCTHIO OCTATBHOTO TTEPHOA
KU3HEHHOTO IUKJIA KIIETKU
2 | O6oOmaromnuit ypok mo reme | CucremaTtus Tect
7\ | «KieTo4YHbIN YpOBEHD KUBOW | allvst «Kpatkoe
1 | mpupoas» 3HAHUH coJiep>KaHue
4 TJIaBbD)
2 | IoayromgoBast
?\ KOHTPOJIbHAsA padora.
5
Pa3znen 3. Oprann3mennbiii yposensb (13 4)

2 | Pa3MHOXeHHE OPraHu3MOB npeseHTtanu | OOmias xapakrepuctuka | OnpenenstoT NoHATUs, GOPMUPYEMBIE B X01€ 825
o\ s OpraHU3MEHHOTO U3YYEHUS TEMBI: «Pa3MHOXKEHHE OPraHU3MOBY,
1 ypoBHs. PazMHOXeHMe «0ecrnoioe pa3MHOKEHHEY,

opranu3moB. becnosoe
Pa3MHOXEHHUE.
IloukoBanue. [leneHue
Tena HaaBoe. Cropsl.
BereratuBHoe
pasMmHoxeHue. Ilonosoe
pa3MHOXEHHE. ['aMeThl.
I'epmadponuter. CemeH-
HUKH. SIMYHUKU.

«IIOYKOBaHUEN,«AETICHUE TeIa», «CIIOPbI»,
«BETeTaTUBHOE PA3MHOXKEHUEY, «I10JIOBOE
Pa3sMHOXKEHHE», «FaMEThI», «repMa(poIUTh,
«CEMEHHUKWY, «IMUYHUKHN, «CIIEpMATO30UIbI»,
«ARLEKIETKN». XapaKTepU3yl0T OpraHu3MEHHBIN
YPOBEHb OpraHU3alMH KUBOTO, TPOLIECCHI
6€ecroJIoro 1 MOoJIOBOTO Pa3MHOKEHUS, CPAaBHUBAIOT
ux. ONHCHIBAIOT CIIOCOOBI BEr€TATUBHOTO
pa3MHOKEHHUS




CriepMaTo30u/Ibl.
SlinexneTku

pacrenuid. [IpuBoasaT npUMeps! OpraHu3MOB,
Pa3MHOXKAIOIKXCS OJIOBBIM U OECIIONIBIM MYTEM

3 | Pa3BuTHe NOJIOBBIX KIIETOK. TaOTUIIBI Cranuu pa3BuTHs OnpenensroT MoHATHS, POPMUPYEMBIE B X0OJIe 826
O\ | Meiio3. OmonoTBOpEHHE MOJIOBBIX KJIETOK. W3YYECHUS] TEMBI: «TaMETOTCHE3», «IIEPHO]I
1 l'amerorenes. Ilepuon Pa3MHOXKEHHS», «IIEPUOJ] POCTA», KIIEPHO]T
pa3sMHoxkenus. [lepuon CO3peBaHus», «meno3 I», «meinos 11y,
pocra. [lepuog «KOHBIOTAIUS», KKPOC- CHHTOBEPY,
co3peBanus. Meiio3: «HAMPABUTEIILHBIC TEIBIAY», «OTUIOJOTBOPEHHUEY,
menos [ u merio3s II. «3UT0Ta», KHAPYKHOE OILIOJOTBOPECHUE,
Kownsbrorarms. «BHYTPEHHEE OTIOI0TBOPEHUE, «JIBOHHOE
Kpoccunrosep. OTUIOJIOTBOPEHUE Y TIOKPBHITOCEMEHHBIX», «IHI0-
HamnpasurensHbie criepm». XapaKkTepu3yrT CTa N Pa3BUTHUSA
tenpna. Orm- MTOJIOBBIX KJIETOK M CTaJIWH Mei03a IT0 CXeMaM.
JI0JIOTBOPEHUE. 3UTOTA. CpaBHHUBAIOT MUTO3 U M€103. OOBACHSIOT
HapyxHoe ormuo- OMOJIOTHYECKYIO CYIITHOCTh MUTO3a U
JOTBOPEHHE. OTUIOJIOTBOPEHUS
Bnyrpennee
OTLIOIOTBOPEHUE.
JBoiiHoe
OTUIOIOTBOPEHUE Y
MOKPBITOCEMEHHBIX.
DHAocnepM
3 | UnauBuyambsHOE pa3BUTHE TaOIHIIBI OHTOTCHE3. OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOC 827
1\ | opranu3moB. OMOpHOHATIBHBIN EPUO | U3YUEHUS TEMbI: «OHTOTEHE3», «IMOPHOHATIBHBIN
2 | buorenernyeckuii 3aKoH OHTOT€HEe3a NepuoJ] OHTOreHe3a (AMOpUOTEHE3)»,
(ambOpuorenes). «IMOCTIMOPHOHAIBHBIN TIEPHO]T OHTOTEHE3AY,
[TocTamMOpHroHaIbHBIN «IIPSIMOE PA3BUTHEY, KHEMPSIMOE PA3BUTHEY,
HEepUOJ] OHTOTeHE3a. «3aKOH 3apOJIBILIIEBOTO CXOJICTBAY, «OMOTEHETHYe-
[Ipsimoe pa3Butue. CKUH 3aKOH», «(pHIOTeHE3». XapaKTepU3YIOT
Henpsimoe pa3Butue. nepuo bl OHTOreHe3a. OMUCHIBaIOT 0COOEHHOCTH
buorenernueckuii 3aKOH. | OHTOT€HE3a Ha IPUMEPE
3aKOH 3apO/IbIIIEBOTO Pa3IMYHBIX TPy Opranu3MoB. OOBACHSIOT
cxoacTBa. duoreHes OMOJIOTUYECKYIO CYIITHOCTh OMOTEHETHIECKOTO
3aKOHA. Y CTaHaBJIMBAIOT IPUYUHHO-CIICICTBEHHbIE
CBSI3M Ha MPUMEPE KUBOTHBIX C MPSIMBIM U
HENPSIMBIM Pa3BUTHEM
3 | O6obmaromuii ypok Cucrematus
3\ anus
3 3HaHUU




3 | 3aKOHOMEPHOCTH Ha- Buneo- HacnenctBeHHOCTh U OnpenenstoT noHATHA, GOPMHUPYEMBIE B XOJ1€ 828

4\ | crnenoBaHuUs MPU3HAKOB, unpm U3MEHUYUBOCTD — U3YUYCHHS TEMBI: «THOPHUIOIOTHIECKUN METOI»,

4 | ycraHoBieHHbIe [ CBOMCTBa «YUCTBIE TMHUMNY», «KMOHOTMOpPUAHBIE

Mennenem. MoHo- OpPraHU3MOB. 3aKOHOMEp | CKPELIUBaHUs», «aJUIEJIbHbIE TEHbI»,
ruOpHUIHOE CKPEIIMBAHNE HOCTH HacJe10BaHUs «TOMO3UTOTHBIE Y T€TEPO3UTOTHBIE OPraHU3MBbIY,

IPU3HAKOB, «JIOMUHaHTHbIE U PELECCUBHbBIC IPU3HAKNY, «pac-
yCcTaHOBJIECHHbIE [ LICTVIEHUEY, «3aKOH YUCTOTHI FaMeT».
Menpenem. XapakTepusyroT CyITHOCTh THOPUIOIOTHISCKOTO
MoHorubpuaHoe MeTo1a. ONKCHIBAIOT OMNbBITHI, IPOBOAUMBIE [
CKpEIlMBAaHHUE. Menzenem 1o MOHOTHO- PUIHOMY CKPELIUBAHUIO.
HuTonornueckue CocraBistoT cxembl ckpenuBanusi. OOBIACHSIIOT
OCHOBBI LUTOJIOTUYECKUE OCHOBBI 3aKOHOMEPHOCTEN
3aKOHOMEPHOCTEH Haclie- | HaclieJOBaHHs IPU3HAKOB TP MOHOTUOPUTHOM
JIOBaHUS MpU CKpellrBaHMuU. PemiaroT 3a1aun Ha MOHOTHOpUAHOE
MOHOTHOPUIHOM CKpe- CKpelllUBaHHe
ITUBaHUH.
I'ubpumonornaeckuit
MeToa. UncThle JINHUM.
Monoruopuanbie
CKpEILMBaHHUS.
AnnenbHble TeHsl. [0-
MO3UTOTHBIE U
reTepO3UTOTHBIE
OpraHU3MBlI.
JloMuHaHTHEBIC B
peleCCUBHBIE TPU3HAKU.
Pacmiemnenue. 3akon
YUCTOTHI FaMeET.
JlaGopaTopHbIie 1
npakTHUecKue paboThl
Pemenue reHeTHuecKkux
3a/1a4 Ha
MOHOTHOPHUIHOE
CKpEIMBAHHE

3 | HenonHoe ntoMuHUpOBaHuEe. | TaOJIHUIIBI Henonnoe OnpenenstoT NoHATUA, GOPMHUPYEMBIE B X0J1€ 829

5\ | I'enoTun u peHoTHII. JOMHHHUPOBAHHUE. U3YYEHUS TEMBI: «HETIOJHOE JOMUHUPOBAHUEY,

5 | AHanuzupyloliee CKpemBa- I'enoTtun u gpenorur. «TEHOTHIDY, «(DEHOTHID», «aHAIN3UPYIOIIEe

HHUC

AHanu3upylolee cKkpe-
LIMBaHHE.

CKpCIHIMBAHUC. XapaKTepI/BYIOT CYIIHOCTDb
AHAIIU3SUPYIOMICTO CKPCIIMBAHU . CoCTaBIsAIOT




JlaGopaTopHsble u
MPAKTUYECKHE PAOOTHI
Pewienne renernyeckux
3aJa4y Ha HaclleJJOBaHUE
MPU3HAKOB TIpU
HETIOJTHOM JIOMH-

CXCMbI CKpCIIMBAaHUA. Pemaror 3aJa44 Ha
HACJICOOBAaHUC IPU3HAKOB IIPU HCIIOJTHOM
JAOMHWHHPOBAHUU

HUPOBAaHUU

3 | durubpumaHoe CKpemyBanue. | TaOIUIIbI JurubpumHoe OnpenensroT MOHATHS, POPMUPYEMBIC B XOJI€ 830

6\ | 3aKOH HE3aBUCUMOTO CKpeIlMBaHME. 3aKOH HEe- | M3yUEHUS TEMBI: «TUTHOPHUIHOE CKPEIUBAHUELY,

6 | HaciemoBaHUS MPHU3HAKOB 3aBUCHMOTO «3aKOH HE3aBUCHUMOTO HACJICIOBAHUS TIPU3HAKOBY,
Hacjea0BaHus «TMOIUTUOPUIHOE CKpelIBaHue», «peméTka [1en-
MIPU3HAKOB. HeTay. J[aloT XapaKTepUCTHKY U OOBSCHSIOT
[MonmurubpuaHOe CYITHOCTH 3aKOHA HE3aBUCHMOTO HACIJICJIOBAHHUS
ckpentuBanue. Pemérka | mpuszHakoB. COCTaBISIOT CXEMBbI CKPEIIMBAHUS U
Ilennera. pewérku [lennera. Pemator 3agaun Ha
JlaGoparopHble u JUTUOPHUIHOE CKPELIBaHUE
MpaKkTH4ecKue paboThl
Pemenue renernueckux
3a/1a4 Ha JUTHOPUIHOE
CKpeIllMBaHHe

3 | 'enernka nosa. Cueruiensoe | Bugeo - ['eneTuka momna. OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOC 831

7\ | ¢ moJIoM HaclieIoBaHue ¢bunpm Hacnenosanue U3YYEHUS TEMBI: «ayTOCOMBI», «II0JIOBbIE

7 MPU3HAKOB, CIIETUIEHHBIX | XPOMOCOMBI», «TOMOTaMeT- HbIN MO,
C TOJIOM. AYTOCOMBI. «TeTepOTraMeTHBIH MoJ», «CIETIEHUE TeHa C
[TonoBbIE XPOMOCOMBI. nosiom». J[atoT XapakTepUCTUKY U OOBSACHSIOT
I'omoramer- HbIl U 3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB,
reTeporaMeTHBI MOJI. CLETUIEHHBIX ¢ M0J0M. COCTaBIISIOT CXEMBI CKpe-
CuerieHue resa c HIMBaHUS. Y CTaHABIMBAIOT
MIOJIOM. MPUYMUHHO-CIICICTBEHHBIE CBSI3U HA PUMEPE
JlabopatopHble u 3aBUCHUMOCTH Pa3BUTHS 10JIa 0COOU OT €&
npakTHUecKue paboThl XpOMOCOMHOTO Ha0opa. Pemiarot 3agaun Ha
Pemienue reneTrueckux | HacleAOBaHHE MPU3HAKOB, CIIETNIEHHBIX C ITOJIOM
3a/1a4 Ha HACJIEeIOBAaHUE
MPU3HAKOB, CIIETIICHHBIX
C TIOJIOM

3 | O6obmaromuii ypok Pemenus

8\ TeHETHYECK

8 HX 3a1a4

3 | 3akoHOMEpHOCTH npe3eHTany | HacnencrBeHHas u OnpenenstoT moHATHs, GOPMUPYEMBIE B XOJIE 832,




9\ | ©I3MEHYHMBOCTH: HEHACJIEICTBEHHAs U3YUYCHHS TEMBI: «U3MEHYHBOCTbHY, Beimucats B
9 | MomudukanmoHHas M3MEHYMBOCTh. 3aKOHOM | «MOIU(PHUKAIIUNY, «MOTUPUKATNOHHAS TeTpaab OCH.
n3MeH4nBoCTh. Hopma €pHOCTH U3MEHYUBOCTH: | U3MEHYHBOCTHY, KHOPMapEaKIuny». Xa- XapaKTepUCT
peaxkuuu. MO (PUKATMOHHAS PaKTepU3YIOT 3aKOHOMEPHOCTH MOIU DU~ WK1
ﬂaﬁopamopﬂag paﬁoma HU3MCHYUBOCTD. KAl[MOHHOW M3MEHYHUBOCTH OpraHmu3sMoB. HpI/IBOI[}IT MO,D;I/I(bI/IKaLII/I
No3 Momudukanmu. Hopma npUMepbl MOAU(DUKATUOHHOW U3MEHUMBOCTH H OHHOW
BLISBICHHE H3MEHUMBOCTH peaxkuuu. IPOSBIICHUI HOPMBI PEAKIUH. Y CTaHABIUBAIOT U3MEHUYUBOCT
OpraHI3MOB Ha IIPHMEpe JlaGoparopHble U HPHHHHO-CIIEl- CTBEHHbIE CBA3H Ha IIpUMEpe u.
PACTEHHIH 1 KHBOTHBIX, NPaKTUYEeCKHEe pabOTHI OpPraHU3MOB C IIUPOKOH U Y3KON HOPMOM peaxiuu.
oburatomux B CApITHHCKOM BrrisiBienune BEINONHSIOT TPaKTUYECKYIO paObOTY IO BEISBICHHUIO
paifore. W3MEHYHBOCTH W3MEHYHUBOCTH y OPraHU3MOB
OpraHu3MOB
4 | 3aKOHOMEPHOCTH Buneo- 3aKOHOMEPHOCTH OnpenenstoT NoHATUS, POPMUPYEMBIE B XOJI€ Bune 833
O\ | KI3MEHYHUBOCTH: ¢bunbm W3MEHUYMBOCTH: MyTa- U3YUYCHHS TEMBI: «TC€HHBIC MyTaIlUI, MYyTaIHi
1 | myranmoHHas LMOHHAsI U3MEHYHUBOCTh. | «XPOMOCOMHBIE MYTAlIUN», KT€HOMHBIE MyTallUl», | PACTEHUH U
0 | U3MEHYHBOCTH [IpuuuHbI MyTaLHA. «yTpaTtay, «IeJeusy, «IyIITUKALND», KMHBEPCHUS», | KUBOTHBIX
I'ennble, XxpoMOCOMHBIE | «cUHAPOM JlayHay, «TOJUIMITIOUIUSY, «KOJXULIUHY, | Kanmbikuu
Y TEHOMHBIE MYTallHH. «MYTareHHbIE BEIIECTBa». XapaKTepU3yIoT
VYrpara. [eneuus. Jlyn- | 3aKOHOMEPHOCTH MyTallUOHHON M3MEHYUBOCTH
nukanusa. Masepcus. Oopranu3moB. [IpuBoIAT nmpuMepsl MyTalui y
Cungpowm JlayHa. oprann3mMoB. CpaBHUBAOT MOAU(PUKAIIUHA U MyTa-
[Honunnougus. . O0CyXaroT MpoOIeMbl U3MEHYUBOCTH
Konxunua. MyrareHsbsie | opraHu3MoB
BEIIECTBA
4 | OcHOBHBIE METO/BI cesiekuuu | Buneo- Cenexuusi. Onpenenstor noHATUs, GOpMUPYEMbIE B XOJI€ Cenekrus | 834,moaroro
1\ | pacTeHwid, )KHBOTHBIX ¢buabm 'uGpunuzanus. U3YYEHHUS TEMBI: «CENEKLU», «TUOPUAU3AIIH, B BUTBHCS K
1 | MUKpPOOpPraHu3MOB MaccoBblit 0TOOpP. «MacCOBBII 0TOOPY, «MHIAUBUAYAIBHBIN OTOOPY, Kanmpikun | oGoOmiarore
1 NunuBugyanbHbIH «YUCTBIC JTUHUWY», «OIU3KOPOJICTBEHHOE CKpe- MY YPOKY-
oT0op. UncThie TUHUM. HIMBaHUEY, KTETEPO3UCH, «MEKBUIOBAS CEeMHUHAapy 1o
brnuskopocTBeHHOE TUOpUAN3AINS, KUCKYCCTBEHHBIN MyTareHes», TeMe
CKpEIllMBaHHUE. «OMOTEXHOJIOTUSA», KAHTHOUOTHKI. «Opranusme
I'eteposuc. MexBuoBas | XapakTepu3ylOT METO/Ibl CEIEKIIUOHHON PabOTHI. HHBIN
ruOpUIN3aIus. CpaBHMBAIOT MacCOBBIN U MHIUBUYaIbHBIN OTOOP. YpPOBEHb
HckyccTBeHHBIN ["'0TOBAT COOOIIEHUS K YPOKY-CEMHHAPY OpraHu3aIuu
MmyrareHes. buo- «Cenexiys Ha ClIy>k0e 4eoBeKa» KHBOTO»
TEXHOJIOT L.
AHTHOMOTUKH
4 | O6o6maronuii Cuctemarn3 | Cenexuus Ha ciyxoe Brictynaior ¢ cooOmieHnsMu, 00Cyx1arT Cenexus




2\ | ypOK-CeMUHAp IO TeMe anus YeJI0BEKa COOOIICHHS C OJJHOKIACCHUKAMH M YIUTEIISIMH Ha ciryx0e
1 | «Opranu3mMeHHbI ypOBEHb 3HaHUU YEJIOBEKA B
2 | OpraHu3aluy KUBOTO» Hanieu
pecmyOimke
4
3\
1
3
Pa3nen 4. [lonyasinuoHHO-BUI0BOI YpoBeHb (8 1)
4 | Bupa, ero xputepuu. [Ipeszenranu | [lonsatue o Onpenenstor NoHATUS, POPMUPYEMBIE B XOJI€ Bunbr 835
4\ | CtpykTypa BHJIA. u,Tadbmunel | Bue.llpuzHaku BUja. U3YYEHUS TEMBI: «BU», «MOP(OTOTUUECKUMA pacTeHUW U | OTBETUTH HA
1 | IIpoucxosxaeHne BUIOB Kpurepuu Buna: mopdo- | kpurepuii Buna», «pusuo- KUBOTHBIX | BOIIPOCHI
Jlabopamopnas paboma JIOTUYECKHUH, JOTUYECKUIN KPUTEPUI BUIA», «KT€HETHUYECKUN oouTarOIUX
Nog (bM3MOJIOTUYECKUI,T€HET | KPUTEPHUH BUJA», «IKOJOTHISCKUN KPUTEPUN B
Nzyuenne MYECKHM, BUJIa», «reorpapuuecKuil KpUuTepuil BUIay, CapnmHCKO
MOP(OIOrHYECKOTO 9KOJIOTUUECKHH, «ACTOPUYECKUHN KPUTEPUH BUIA», «apeaj, M paiioHe.
KPUTEpHs BHAA Ha IPUMEpE reorpaduue- OIS », «CBOWCTBANIOMYIISILIUN»,
PACTeHHiT U JKMBOTHBIX CKHM, HICTOPUIECCKHUH. «OnoTtuyeckue coodmectay. JlaroT
obuTaromux B CapnuHCKOM Apean. [lomynsius. XapaKTepPUCTUKY KPUTEPHUEB BUIA, TOMYIALIMOHHON
paiioHe. CaolicTBa NOMYJIALIMH. CTPYKTYpbI BUJa. ONKUCHIBAIOT CBOMCTBA MOMY-
buoTtnueckue nsuid. OOBSCHSIOT POJIh PEITPOTYKTUBHOM
coo0iecTBa. W30JSILUHU B NTOJ/IEPKAHUHU LEIOCTHOCTH BHU/IA.
JlaboparopHsble u BBINONHAIOT MPakTHYECKYIO paboTy MO U3Y4YEHUIO
npakTH4ecKue paboThl Mopdororuueckoro kputepus Buga. CMbICI0BOE
N3ydenue YTECHUE
MOP(}OIOrHuecKoro
KpUTEpHs BUJIA
4 | [IpoucxoxaecHue BUIOB. Buneo- ITouste 00 OnpenenstoT noHATUS, GOPMUPYEMBIE B XOJI€ Dxkonoruue | 836-37,
5\ | Pa3BuTHE SBOJIOIIMOHHBIX ¢bunpm 3KOJIOTUYECKUX U3YYEHUS TEMBI: «a0MOTHYECKHUE IKOJIOTMUECKHE CKHeE 3anucath B
2 | mpeacTaBieHU (bakropax. YcioBus bakTopbI», «OMOTUYECKHE IKOJIOTUYECKUE bakTopbI TeTpaau
cpenbl. DKoJorudeckue | GakTOpbI», «aHTPOIMOTEHHBIE SKOJIOTHUECKHe KanMblkun | OCHOBHBIE
(bakTopbl: abMOTHYECKHE, | PAKTOPBI», «IKOJIOTHUECKUE YCTIOBUSY, MOJIOKEHUS
OMOTHUYECKHUE, AaHTPO- «BTOPHUYHBIE KIIUMaTH4YeCKue QakTopbl». JlaroT xa- Teopun Y.
MIOT€HHBIE. PaKTEPUCTUKY OCHOBHBIX IKOJIOTUYECKUX (PAaKTOPOB JlapBuHa

DKOJIOTUYECKUE
YCIIOBHSI: TEMIIEpATYpa,
BJIaKHOCTB, CBET.

151 YCJ'IOBI/Iﬁ CpCabl. YcTaHaBIMBaKOT IMPUYIUHHO-
CJICACTBCHHBIC CBA3H HAa IPUMCPEC BIUAHUA
OKOJIOTHYCCKHUX YCJ'IOBI/Iﬁ Ha OpraHu3MBbl. CMBEICIIO-




Bropuunsie
KIMMaTUYCCKHUE
¢baxTopsl. Biusnue
9KOJIOTUYECKHUX YCIOBUU
Ha OpPraHU3MBlI.
BzanMocBs3b
OPraHM3MOB C
OKPYKaIOIIEH CPEIOM.
Cpena — MCTOYHUK
BEIIECTB, DHEPIUU U
nadbopMarmu. Biausinue
DKOJIOTHYSCKUX
(hakTOpPOB HA OPraHMU3M.

BOC UTCHUC

4 | [Nomymsauust Kak npeseHtany | Cucrema M dBOJIIOIUS OrnpenenstoT NoHATHS, GOPMHUPYEMBIE B XOI€ 838
6\ | smemeHTapHas eAMHHUIIA s OPraHUYEeCcKOro MHpA. W3YUYCHUS TEMBI: «OBOJIOLHY, «Teopus [lapBuHay,
3 | sBomIOIIMH Bua — ocHOBHas «IIBYDKYIITUE CHJIBI SBOJTIOIUNY, KU3MEHUYUBOCTHY,
cucTeMaruyeckas «0oprba 3a CyIEeCTBOBAHUEY, «ECTECTBEHHBIIN
equauIa. [I[porcxoxaeHn | 0TOOP», KCHHTETHYECKAsT TEOPHS IBOJIOIIHN).
€ BU0B. Pa3Burue 3Bo- JlaroT XapakTepUCTUKY U CPAaBHUBAIOT
JIIOITMOHHEIX sBoJIIoIMOHHBIE TipeacTaBienus K. b. Jlamapka u
MpEJICTaBICHUM. OCHOBHBbI€ MOJI0keHus yueHus Y. JlapsuHa.
OcHOBHBIE TIOJIOKEHUS OOBACHAIOT 3aKOHOMEPHOCTHU HBOJIIOLIMOHHBIX
teopuun Y. JlapuHa. npoueccoB ¢ no3unuii yauenus Y. apBuna.
Opomonus. Teopust ['oToBAT cooOmIeHns uiu mpe3enTanuu o Y.
Hapuna. JIpmxyiiue JlapBuHE, B TOM YHCIIE C UCIIOIb30BAHHEM KOMIIBIO-
CHJIBI 3BOJIIOLIUU: TepHbIX TexHosoruil. Paboraror ¢ MTuTepHeTom Kak
U3MEHYMBOCTh, 00pHOa C UCTOYHUKOM HH(MOPMAITTH
3a CyIlleCTBOBaHUE,
€CTECTBEHHBIN 0TOOP.
CuHTeTnveckasi TeOpHs
IBOJTIOIUH.
4 | DKOJOrHs KaK HayKa. npeseHtauu | [lomynsuuoHHas OnpenenstoT noHATUS, GOPMUPYEMBIE B XOJI€ Okonoruue | [loarotoBUThH
7\ | Dxonoruyeckue GakTopsl U 'l reHeTukKa. MI3MEeHYMBOCTh | U3yUYEHUS] TEMBI: «IIOMYIISIIMOHHAS TEHETHKAY, ckue (ak- cooOIIeHus
4 | ycnoBusl cpebl reHodoHIa «reHopoH1». Ha3pIBalOT MpUYMHBI U3MEHYUBOCTH | TOPHI U Ha 3a/IaHHYIO
reHodouaa. [IpuBoAAT mpUMeEpHI, JOKA3BIBAIOIINE | YCIOBHUS TeMy
MPUCTIOCOOUTENBHBIN (aJaNTHBHBIN) XapakTep Cpelibl B
u3MeHeHn reHodonaa. OOCy)X1at0T MpoOIeMBbI Hauieu
JBUKYILIUX CHJI DBOJIIOLIMU C MTO3ULNI pecmyonuke

COBpeMeHHO Ouonornu. CMBICIIOBOE YTEHHE




4 | bopb0a 3a cymecTBoBanue U | Buneo- DaKTOPBI IBOTIOIUH: OnpenensroT MoHATHS, POPMUPYEMBIE B XOJIC 839
8\ | ecrecTBeHHBII 0TOOD POJIMK HAaCJIEACTBEHHAs U3YyYEHUs TEMBI: «BHYTpUBUJOBas OopbOa 3a
5 M3MEHYHMBOCTh, 60pb0a CYIIECTBOBaHHE», «KMEXKBUIOBasi 60pbOa 3a
3a CyIIECTBOBAHUE, CyIIECTBOBaHHE», «00pbOa 3a CyIecTBOBaHHUE C
€CTECTBEHHBII 0TOOD. HEeOIaronpUsSTHBIMH YCIOBUSMH CPEbI», «CTa0H-
JU3UPYIOLIUI €CTECTBEHHBIN 0TOOPY, «IBUKYIIHUM
€CTEeCTBEHHBIN 0TOOp». XapaKTepu3yroT Gopmbl
OOpBbOBI 32 CYIIIECTBOBAHUE M €CTECTBEHHOTO
otbopa. [IpuBoAAT MpUMEPHI UX MPOSBICHUS B
npupoze. PazpabaTpiBatoT SKCIIEPUMEHTHI 110 U3Y-
YEHUIO JIEUCTBHI 0TOOpA, KOTOPHIE CTAHYT OCHOBOM
Oyayiero yaeOHO-UCCIeI0Ba- TEIbCKOTO MPOEKTaA.
CMBICIIOBOE UTECHHE
4 | Bunoob6pa3oBanue Tabnuia Pe3ynbTaThl HBOIIONM: OrnpenenstoT NoHATHS, GOPMHUPYEMBIE B XOI€ Bunoobpas | §40,0TBeTUTH
9\ MHOT000pa3ue BUI0B, U3YUYCHHS TEMBI: «MUKPOIBOJIOIIUSD), OBaHHE B Ha BOITPOCHI
6 IIPUCIOCOOIEHHOCTh KUBOJISIIHS», KPETPOTYKTHBHAS U30JISALIND), Kanmbikun
OpPraHU3MOB K CpeJie «BUA000pa30BaHNey, «reorpaduueckoe
obutanus.ITonsTHE O BU000pa3oBaHuey». XapaKTepU3yIOT MEXaHU3MBI
MHKPO3BOJIOIIHH. reorpaduyueckoro BUA000pa3oBaHus C
N3onsuus. WCITOJIb30BaHUEM PUCYHKA yueOHHKa. CMBICIOBOE
PenponykruBHas YTEHHE C MOCIEAYIONINM BBIIBUKEHIUEM IUIIOTE3 O
n3ossus. BugooOpa- JIPYTUX BO3MOKHBIX MEXaHHU3MaxX
30BaHUE. BHJ1000pa30BaHMs
I'eorpaduueckoe
BUJI000pa3oBaHue
5 | MaxkpoaBororus npezentauu | [lonstue o OnpenensroT NoHATHS, GOPMHUPYEMBIC B XOC §41,moaroto
o\ 't MaKpO3BOIIOIUH. W3YYEHUS TEMBI: «MaKPOIBOIIOILHUS, BUTBHCS K
7 Hampasnenus «HAIIPaBJICHUS SBOIIOIUIY, «OHMOJIOTUYECKUI YpOKY-
Makpos3Bororuu. [lytu | mporpeccy, «0HOIOTHYecKuil perpecc, CeMHUHapy
JOCTHKEHUS «apomopho3», «uauoananTa- mus»,
OMOJIOTUYECKOTO «Jere’epanusy. XapakTepusyroT TJIaBHbIE
mporpecca HanpaBlieHus dBotolu. CpaBHUBAIOT MUKPO- U
MakposBoJtoIHi0. O6CyKIatoT MpoOIeMbl
MaKpO3BOJIOLMH C OJHOKJIACCHUKAMH U YIUTEIEM.
PaGoTaroT ¢ qomoMHUTENBHBIMU HHPOP-
MAIMOHHBIMU UCTOYHUKAMHU C L1EJIbI0 TIOJITOTOBKU
COOOLICHMS WIIM MYJIbTUMEANANIPE3CHTALIH O
(axTax, TOKa3bIBAIONUIUX IBOTIOIHIO
5 | O6obmaromu Cuctemarus




1\ | ypok-ceMuHap 1o Teme aryst
8 | «llomynsimMOHHO- BUIOBOM 3HAaHUM
YPOBEHbY»
Pa3nen 5. DxocucremMHblii ypoBeHb (6 1)
5 | Coo0miecTBO, IKOCUCTEMA, TaOJIUIIbI DKocucreMHas OmnpenensroT MoHATHSA, GOPMHUPYEMBIE B X0J1€ 842
2\ | OuoreoreHo3 OpraHu3aIus KUBOU U3YyUYCHHS TEMBI: «OMOTHYECKOE COOOIIECTBOY,
1 npuposibl. buotndeckoe | «OUOILIEHO3», «IKOCUCTEMAY, «OMOTEOIICHO3.
coo0111ecTBO, UK OHO- OnuceIBaOT ¥ CPaBHUBAIOT IKOCUCTEMBI
1EeHO3. JKOCHCTEMA. pa3nuyHOro ypoBHSA. [IpuBOIAT puMepsI
Buoreonenos. 9KOCHCTEM PA3HOTO YPOBHSI. XapaKTEPU3YIOT
aKBapHyM KaK HCKYCCTBEHHYIO 9KOCHCTEMY
5 | CocraB u cTpyKTypa Tabnuiet BunoBoe paznooOpasue. | OnpenensitoT moHATHS, GOPMHUPYEMBIE B X0O/1€ [TumeBast 843
3\ | coobiecTBa CXEMBI Mopdonoruueckas u U3YYEHUS TEMBI: «BUIOBOE pasHOOOpazuey, Lenb Halen
2 MPOCTPAHCTBEHHAS «BHJIOBOH COCTaB», «aBTOTPOBI», «reTepoTpOdbl», | MECTHOCTH
CTPYKTY- pa COOOIIECTBA. | «IPOIYIEHTH», KKOHCYMEHTBD», «PEIyIEHTH»,
Tpoduueckas cTpykTypa | «IpyCHOCTBY, «PEAKHE BUABLY, «BHUbI-
coobmectBa. [Tumesas cpenooOpa3oBarenny. XapaKTepu3yroT
uens. [Iumesas ceTs. MOP(OIOrHUECKYIO U POCTPAHCTBEHHYIO
JKuznennsie GopMEI. CTPYKTYPY COOOIIECTB. AHAIU3UPYIOT CTPYKTYPY
Tpodudeckuii ypoBeHb OMOTHYECKUX COOOIIECTB IO CXeMe
5 | MexBuI0BBIE OTHOIICHUS npeseHTauu | Tumbl OMOTHYECKUX Onpenenstor noHATUs, GopMUpPyEMbIE B X0OJI€ Mexsunos | §44
4\ | opraHu3MOB B IKOCHUCTEME 't B3aMMOOTHOIICHUA. B3au | H3yueHUs TEMbl: KHEUTPAIU3M», «aMEHCAIIU3M, bI€ OTHO-
3 MOJICWCTBUE Pa3HBIX «KOMMEHCAIIU3M», «CUMOUO03», HICHUS
BUJIOB B 9KOCUCTEME «IIPOTOKOOTIEPALIUSY, «MYTYaTHU3M», OpraHu3MoB
(KOHKYpeHIIHs, «KOHKYPEHIIHS, «XUIIIHUYECTBOY, «IIapasUTHU3M». | B
XMIHAYECTBO, CUMOMO03, | PemraroT skonoruveckuie 3a1a4i Ha IPUMEHEHHE HKOCHCTEME
napasutusM). [IuieBsie | 9KOJIOTrHYecKuX 3akoHoMepHocTeil. [IpuBoasT B
CBSI3H B MPUMEPHI MOJIOKUTETBHBIX H OTPULIATEIBHBIX Kanmbikun
skocucTemax. HeifTtpanus | B3aMMOOTHOIICHHUI OPraHU3MOB B MOMYJISIUSAX
M. Amencanusm. Kom-
MeHcanu3M. CUMOHO03.
IIpoTokoonepanus.
Myryanusm.
Konkypennus. Xum-
HudecTBo. [lapazutusm
5 | IToroku BemecTBa u sHeprun | Pucynku IToToku BemecTBa u OnpenenstoT noHATHS, GOPMHUpPYEMBIE B X0/1€ 845




5\ | B akocucTeme CXEMBI U3 SHEPTUU B IKOCHUCTEME. U3YyUYCHHS TEMBI: «ITUPAMUIA YUCICHHOCTH U
4 yueOHHKa [Mupamuapl uncieHHOCTH | Omomacch». JlatoT XapaKTepUCTUKY POIIU
1 6romacchl aBTOTPO(HBIX U TETEPOTPOPHBIX OPraHU3MOB B
’KOcUcTeMe. PemmaioT skonornyeckue 3aaaym Ha
IPUMEHEHHE YKOJIOTHYECKUX 3aKOHOMEPHOCTEH
5 | CamopasBuTue 3KocucTeMbl. | Bumeo- CamopasButue OnpenensroT MOHATHS, POPMUPYEMBIE B XOJIC Dkocucrem | 846
6\ | Dxosoruyeckas CyKIeccHs POJIMK HKOCHUCTEMBI. U3yUYCHHS TEMBI: «PAaBHOBECHUEY, IICPBUYHAS a
5 DKoJioru4ecKast CYKIIECCUSI», «BTOPUYHAsS CYKIIECCUSD. Kanmbixkun
cykueccusi. PaBHoBecue. | XapakTepu3yrOT MPOLECCHl CAaMOPA3BUTHUSA
[IepBuuHas cykueccus. sKkocucTeMbl. CpaBHUBAIOT NEPBUYUHYIO U
Bropuynas cykueccus BTOPUYHYIO CyKIleccuu. Pa3pabaTeiBaroT muian
YPOKa-dKCKYpCUHU
5 | Obobmaromuii ypok no reme | Cucrematus | DKCKypcus B
7\ | «DKOCHUCTEMHBI YPOBCHbBY anus OHOTeoIeH03
6 3HAHHUH
Paznen 6. buocdepusplii yposenn (11 u)
5 | buocdepa. Cpenoo6b- Bueo- buocdepa — rnobanbras | OnpenensitoT MOHATHS: «Ornocdepar, «BOIHAS « I'mobansn | 847,
8\ | pasyroras AeATeIbHOCTD unpm JKOCHUCTEMA. cpenay, «Ha3eMHO-BO3IyLITHAS CPeay, «I10UBay, 13(S MOATOTOBUTH
1 | opranuzmoB Cpenoobpasyromas «OpraHu3Mbl Kak cpesia OOuTaHUs, HKOJIOTHYEC | COOOIIECHUS
JEeSITEeNbHOCTD «MeXaHM4ecKoe BO3eicTBUEY, «(pu3nKo- KHe Ha 3aJJaHHYIO
opranu3mos. B.1. XHUMHYECKOE BO3ICHCTBHUEY, «TIEPEMEILICHUE npoOieMbl | TeMy
Bepnajackuii — BEIIECTBAY, «TYMYC», «(PUIbTpaLIHsD. Kanmpixum»
OCHOBOMOJIOKHUK XapakTepusyrot 6nocdepy kKak rio0anbHyIO

yuyeHHs 0 Onocdepe.
KpyroBopoT BeliecTs u
DHEPI'UU B OHocdepe.
I'panunb!

ouocheprl. PactipocTpane
HHE U POJIb KUBOI'O
BEIIECTBA B Omocdepe.

OKOCUCTEMY. HpI/IBO,H}IT IIPpUMEPHbI BO3ACHCTBUSA
JKUBBIX OPraHU3MOB Ha pa3JIMYHbIC CPCbI ) KU3HU




Pojp yenoBeka B

ouocdepe.

5 | Kpyrosopor BemiecTs B Buneo- KpyrosopoT BeniectB B | OnipenesnsitoT HOHATHS: «OMOT€0XU- MUYECKUNA 848
9\ | 6uochepe npe3eHTany | 6uocdepe. bro- [IUKID, «OMOTeHHBIC (MTUTATEIHHBIC) BEIIECTBAY,
2 s F€OXUMUYECKHUM LUKIL. «MUKPOTpO(- HbIE BEHIECTBAY, «MAKPOTPO(DHBIE
buorenunsie BEILIECTBA», «KMUKPOIJIEMEHTBD. XapaAKTEPU3YIOT
(nuTarenbpHbIE) OCHOBHbIE OMOT€OXUMUYECKHUE 1IHK-
BeriecTBa. MUKpOTpod-
HBIC U MaKpoTpo(dHEIE
BeniecTsa. Mukpo-
DIIEMEHTHI
6 | Dsomronus 6mocheps Buneo- DBoJmorus ouocdepsl. JIBI Ha 3eMJIe, UCTIONB3YS WIUTFOCTPAIINH YIeOHHKA. 849
O\ pOJHK JKuBoe BemecTso. YcTaHaBIMBaIOT IPUYMH- HO-CJIEICTBEHHBIE CBSI3H
3 buorennoe BemecTno. Mex 1y Onomaccoi (IpoAyKTUBHOCTBIO) BU/Ia U €T0
brokocHOe BemecTso. 3HauYEHUEM B HOJIepKaHUH (PYHKIIMOHUPOBAHUS
Kocnoe cooO1iecTBa
BEILIECTBO. DKOJOTHYECK
ue npo0IeMsl 1
KPHU3HCHI
6 ﬂa6opam0pyaﬂ pa60ma Buneo- OnpenenstoT NOHITHS: «KUBOE BEIIECTBOY,
1\ Nos pOHK «OMOTeHHOE BEIIECTBOY, «OMOKOCHOE BEIISCTBOY,
4 Usyuere «KOCHOE BEIIIECTBOY, «IKOJOTUUECKUI KPUZHCH.
ATECOHTOOMMUECKIX XapaxkTepu3yloT MPOLIECChl paHHETO 3Tarna
[IOKA3aTeIbCTE YBOIOLVH. sBoJronnu onocdepsl. CpaBHUBAIOT 0COOCHHOCTH
KpPyroBOpOTa yIriiepo/ia Ha pa3HbIX dTarnax
sBoJronnH onochepsl 3emiau. OOBICHIIOT
BO3MOKHbIE PUYHHBI IKOJIOTUYECKUX KPUZHUCOB.
YcTaHaBIMBAIOT IPUYHUH- HO-CJIEICTBEHHBIE CBA3U
MEX1y JIeATEIbHOCTHIO YEIOBEKA U IKOJIOTUYECKU-
MU KpU3UCaMU
6 | ['munore3sl BOBHUKHOBEHUS BUJIEO l'umoTesbt OnpenenstoT MOHATUS: «KPealnOHU3M», 850
2\ | )KU3HU BO3HUKHOBEHUS )KU3HU. | «CaMOTPOU3BOJIBHOE 3aPOXKICHUEY», «TUIIOTE3a
5 Kpeaunonusm. CTAallMOHAPHOTO COCTOSHUSY, «TUIIOTE3a

CaMomnpou3BoJIbHOE 3a-
poxnaenue. [ umoresa
CTaIlMOHAPHOTO CO-
crosHus. ['unoresa
nancnepmud. ['unotesa
OHMOXUMHUYECKOH

MAHCIIEPMUN», «TUTMOTE3a OMOXUMHYUECKON
IBOJTIOIIUUY. XapaKTePU3YIOT OCHOBHBIC TUTIOTE3bI
BO3HUKHOBCHUS

*u3HU Ha 3emie. OOCyXIarT BOIIPOC
BO3HUKHOBEHHUS JKU3HU C OJTHOKIIACCHUKAMH U
YUUTEIIEM




OBOJIIOIIMH

6 | PasBurue npencraBieHuii o BUJIEO Passurue OnpenenstoT MOHATUS: «KOALlepBaThI», 851
3\ | IPOUCXOKACHUH KHU3HH. IIPEICTaBICHUN O «IIPOOHOHTBIY, «THUIMOTE3aCUMOMOTHIECKOTO
6 | CoBpeMeHHOE COCTOSIHUE MIPOUCXOXKICHUM KU3ZHU. | IPOUCXOXKACHUS 3YKAPUOTHUECKUX KIETOK»,
poOsIeMBbl CoBpeMEHHOE COCTOSIHUE | «THIOTE3a IPOUCXOKICHUS 3YKAPUOTHUECKUX
po0GIeMbI KJIETOK M UX OPraHOMI0B IMYTEM BIISTYMBAHUS Kile-
TOYHOI MeMOpaHbI», «IIPOTEHOTY, «3yOaKTEpUM»,
«apxebakrepun». XapakTepu3yroT OCHOBHBIE
3Tarnbl BO3HUKHOBEHUS U PAa3BUTHS KU3HU HA
3emute. ONUCHIBAIOT TOJIOKEHUSI OCHOBHBIX THIIOTE3
BO3HUKHOBEHUS KU3HU. CPaBHUBAIOT TUIIOTE3HI A.
WN. Onapuna u JIx. Xonneitna. O0cyxaaoT
po0JIeMbl BOSHUKHOBEHUSI U Pa3BUTHUS )KU3HU C
0JIHOKJIACCHUKaMH U yUUTEJIEM
6 | PasBurue xu3HU Ha 3emIe. BHJIEO OcHoBHBIE ATaMbI OnpenensitoT MOHATHUS: «3pay, «IIEPHOI», «IM0Xay, 852-53
4\ | Dpsl apeBHEIIEH 1 ApEBHEH pPa3BHUTHS KU3HU Ha «KaTapxemy», «apxeun,«mpoTepo30m», «ImaIeo30m»,
7 | xu3HH. Pa3BuTHE KU3HA B 3emie. Dpbl APEBHEUIIECH | «ME3030i1», «KAMHO301», «ITAJICOHTOJIOTHS»,

M€e3030€ U KalHO030€

U IpEeBHEHN KU3HU
Pa3Butne xxusHu B
M€e3030€ U KalHO030€e

«KeMOpHI», «OPIOBUKY, «CUITYP»,«JIEBOHY, «Kap-
OO0HY, «ITIEPMbY, «TPUIOOUTHIY, KPUHHO- (DUTHI»,
«KUCTENEPBIC PHIOBIY, «CTETOLE(aTBI»,
«UXTHUOCTETH», «TeparCUIb». XapakTepu3ytoT
pa3BUTHE KU3HU HA

3emJie B 3pbl APEBHEUIIICH U IPEBHEHN KU3ZHHU.
[TpuBOIAT IPUMEPHI OPraHU3MOB, HACEISIBIINX
3eMJII0 B ApbI IpEBHEMIIIEH U JPEBHEU KU3HU.

Y CcTaHaBIMBAIOT IPUYMHHO-CIIEJICTBEHHBIE CBS3H
MEX/1y YCIOBUSMH Cpeibl OOUTaHUSI U HBOJIIO-
[IUOHHBIMU MPOIIECCAMHU Y PA3IHUHBIX TPYIII
opranu3MoB. CMBICTIOBOE YTE€HHUE C MOCIETYIOIIUM
3arnoJHeHreM TabnuubIONpenensoT MOHITHS:
«TpHACY, KIOPaA», «MEN», «AMHO3aBPbI», «CyMUaThie
MJIEKOTIUTAIOIINEY, «ITAIlEHTapHbIE MIIEKO-
MUTAIONINEY, IAIEOTeH), KHEOTEHY,
«aHTPOTIOTeH». XapaKTepPU3yIOT OCHOBHBIC
MIEPUOIbI PA3BUTHS KU3HH Ha 3eMiie B ME3030€ U
KaiiHo3oe. [IpuBoIAT mprMepbl OPraHU3MOB,
HacCeSABIINX 3€MITI0 B KAHHO30€ U ME€3030¢€.
YcTaHaBNnUBaOT MPUYHMHHO-CIICICTBEHHBIE CBS3H
MEX/1y YCIOBHUSIMH CPEIbl OOUTAHHSI U HBOJIIOIIH-




OHHBIMH IIPOLECCAMU Y Pa3INYHBIX TPYIIII
oprann3mMoB. CMBICIIOBOE YTEHHUE C MOCIEAYIOIUM
3armoaHeHUeM Tabnuiel. PaspabareiBator ruian
YPOKa-3KCKYPCUHU B KPA€BEAUECKUM My3€i WIIA Ha
re0JIOrMYECKOe OOHAKEHHE

6 | O6o6maroIHii yPOK 110 [ToBTOpEHUE
S\ | teme «BrochepHbIii 847-53
8 YPOBEHBY
6 | ArTpomoreHnHoe Bo3zaelcTBie | Bumaeo- AHTpOIIOTEHHOE OnpenenstoT MOHATUS: «aHTPOIIOTEHHOE 854-55
6\ | Ha 6buocdepy OCHOBBI POJIUKH, BO3JIelicTBUE Ha OMocde- | Bo3aeiicTBue Ha 6uochepy», «<Hoochepay, [ToaroroBUTH
9 | pannoHaIHLHOTO npe3eHtany | py. Hoocdepa. «TIPUPOJTHBIC PECYPCH. XapaKTepU3YIOT YeIOBeKa Csl K TOJIOBOM
MIPUPOIOTIOITE30BAHHS u [TpupomHBIE pecypchl Kak OroconuanbHoe cyniecTBo. OMUCHIBAIOT KOHTPOJILHOM
ParmmonansHoe 9KOJIOTUYECKYIO CUTYaIUIO B CBOCH MECTHOCTH. paboTe
MIPUPOIOTIOIE30BAHHE. YcTaHaBIMBAOT MPUIMHHO-CIIC/ICTBEHHBIC CBSA3H
OO01m1ecTBO OHOPA30BOTO | MEXKTY A TEIHHOCTHIO YEIOBEKA H IKO-
noTpeOIeHus JIOTHYECKUMH Kpr3ucaMu. ONpenessitoT OHATHS:
«panroHAIFHOE TIPUPOIOTIONH30BAHUEY,
«OOIIECTBO OJTHOPA30BOTO
noTpedsieHus». XapakTepu3yoT COBpEMEHHOE
YeJI0BEYECTBO KaK «0OLIECTBO OJTHOPA30BOTO
noTpebaenus». OO0CYKTar0T OCHOBHBIC PUHITUTIBI
PaALMOHATILHOTO UCIIOJIb30BAHMSI TPUPOIHBIX
pecypcoB
6 | ['omoBast KOHTpOJIbHAS
7\ | pabora 3a Kypc OHOJIOTHH 9
1 | kmacca
0
6 | O6oO0Iaromui [Ipesentanu | Ypok-koHbepeHIUs BricTymnaior ¢ coo01ieHusMu o Teme.
8\ | ypok-koH(pepeHus u, [TpencTaBisitoT pe3ynbTarhl yueOHO-
1 | (mpoekTsr) BU/JIEO- UCCJIEIOBATENLCKON MPOEKTHOM eI TENIbHOCTH
1 POJIMKHU

Hroro: 68 yacoB B rojx, 2 yaca B HEJCIIO

KonTponpHbIX paboT — 3
JIaGopaTopHbIX paboT -5
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