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HOACHUTEJIBHAA 3AIINCKA

VYuebublii npeamer «buosorus» yriayonéHHoro ypoBHs m3ydeHus (10—11 kimaccel) sBIsieTCsl OJHHM M3 KOMIIOHEHTOB IPEIMETHOM
obmactn «EcrtectBenHo-Hay4Hble mpeamerb». CormacHo mnoisoxkeHusM OI'OC COO mnpodunbHble ydeOHBIE TpEAMETHI, H3ydacMmble Ha
yray0nEHHOM YpOBHE, SIBJISIFOTCSI CrIocoOoM muddepeHnnanuu o0y4eHust Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus M MPHU3BAHBI 00ECIICUUTh
MIPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIMM, CPEIHHUM OOILIUM, CPEIHUM MNPOPECcCCHOHANBHBIM M BHICIIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIH U3 ATUX Y4E€OHBIX NMPEAMETOB JOJDKEH OBbITh OPHUEHTHPOBAH HAa MPUOPUTETHOE pELIEHHE 00pa30BaTENbHBIX, BOCHHUTATEIbHBIX U
pa3BHUBAIOIIMX 3a7ay, CBS3aHHBIX C MpoQopHeHTalueld 00yJaromuXcsi M CTUMYJIMPOBAHMEM HHTEpPeca K KOHKPETHOM 00JacTH Hay4yHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEHN, TICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma no yuebHoMmy npeamety "buonorus" na€r npeacraBiieHue o LUENU U 337adax U3ydeHus yueOHoro npeamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE, OTpEeNsIeT 00s3aTeibHOe (MHBAPHAHTHOE) MPEIMETHOE COJIEp)KaHUe, €r0 CTPYKTYPUPOBAHKE TI0 pasziejlaM U TeMaM,
pacmpeseneHue Mo KiaccaMm, PEKOMEHIyeT TIOCIeI0BaTeNbHOCTh M3y4eHHs] Y4eOHOro Marepuaja ¢ Y4E€TOM MEXKIPEIMETHBIX W
BHYTPUIIPEIMETHBIX CBA3€H, JOrMKH y4eOHOTro Ipolecca, BO3paCcTHRIX 0COOEHHOCTEHN oOyuatonuxcs. B mporpamme no Ouosioruu peanu3oBaH
MPUHIUI TPEEMCTBEHHOCTH C H3Y4Y€HHEM OMOJIOTMM Ha YPOBHE OCHOBHOrO oOmiero ooOpa3zoBaHus, Onarojaps 4emMy MpOCMaTpUBAETCS
HaIMpaBJICHHOCTh Ha TMOCIEYIOUIee pa3BUTHE OMOJIOTMYECKUX 3HAHHM, OPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIUICHHUS, MPEACTAaBICHUN O 3J0pOBOM 00pa3ze KU3HU, Ha BOCHUTaHHE OEpeKHOrO0 OTHOLIEHUS K
OKpY’Karolllel MpupoIHOi cpezie. B mporpamMMe mo OMOJIOTHHU TakKe MOKa3aHbl BO3MOXKHOCTH yuyeOHoro nmpenmera «buonorusy B peanuzanuu
tpeboBannit ®I'OC COO k maaHUpPYEeMbIM JIMYHOCTHBIM, METANpPEJAMETHBIM M TPEAMETHBIM pe3yibTaTaM oOydeHHs U B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEILHOM AESITEIbHOCTH 00YUaIOUIUXCS IO OCBOCHHIO COJIEp>KaHUsl OMOJIOTHYECKOTO 00pa3oBaHus Ha YPOBHE
cpenHero oOmiero oopasoBaHusl.

VYueOusplii npeamer «buosorus» Ha ypoBHE cpenHero ooumiero oOpa3oBaHMs 3aBeplIaeT OMOJIOrMYecKOoe OOpa3oBaHHME B IIKOJIE U
OPUEHTUPOBAH Ha pacUIMpeHUe W yriayOJleHHe 3HAaHUN 00YydJaroluXCcs O KUBOM MpPHUpOJie, OCHOBAX MOJICKYJISAPHOM M KIIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH PA3BUTHS, TE€HETHUKH, CETIEKIIMU, OMOTEXHOJIOTHUH, IBOJTIOIUOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenue yyeOHoro npeamera «bruosiorush» Ha yriayOJIeHHOM YPOBHE OPUEHTHUPOBAHO HA MOJTOTOBKY OOYUYAIOLIUXCS K MOCIEIYIOMIEMY
MOJIy4YEHHUIO0 OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHHU3alUsaX cpelHero npodeccruoHanbHOro oOpasoBaHus. OCHOBY €ro cojiepxaHus
COCTaBIISIET cUCTEMa OMOJIOTUYECKUX 3HAHUH, MOJYYEHHBIX MPU H3YYCHHH OOYUYAIOUIUMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX DPa3/IesioB
OMOJIOTUM Ha YpOBHE OCHOBHOTO 0011ero obpazoBanus, B 10—11 wiaccax 3T 3HaHMS MOJIy4yaroT pa3BUTHE. Tak, paclIUpeHbl U YTriayOJieHb
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Ipr0ax, OaKTepusx, OpraHu3Me 4eIoBeKa, OOINX 3aKOHOMEPHOCTSIX JKU3HU, JIOMOJHUTEIHHO
BKJIFOYEHbI OMOJIOTMYECKHE CBEICHMSI MNPUKIAJHOTO M IOUCKOBOIO XapakTepa, KOTOpble MOXKHO HCIOJb30BAaTh KaK OPUEHTHUPBI [UIs



nocIenyouero Beidopa npodeccun. BozmMokHa Takke MHTErparusi On0JIOrH4ecKuX 3HaHUH C COOTBETCTBYIOIIMMHU 3HAHUAMU, MOTYYEHHBIMU
00y4aromuMuCs MpH U3y4eHUH (PU3UKH, XUMUH, TeoTpaduu 1 MaTEeMaTHKH.

CrpykTypa mporpammsl 1o yueoHomy npeamMery "buosorus" oTpaxaeT CUCTEMHO-YPOBHEBBIN M 3BOJIOLMOHHBIN MOAXObI K H3YYEHUIO
onomnornu. CoriacHO MM, HM3YYalOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbBIE IS KUBBIX CHCTEM DPa3HOTO YPOBHS OpraHU3aIlHH,
SBOJIIOLIMM OPraHUYECKOr0 MHUpa Ha 3emile, COXpaHEHMsI OMOJIOIMYECKOro pa3zHooOpasus miiaHeTsl. Tak, B 10 kjgacce M3y4daroTCsi OCHOBBI
MOJIEKYJISIPHOM M KIIETOYHOW OWOJIOTHH, SMOPUOJIOTHM M OHMOJIOTUH Pa3BUTHS, T€HETUKA M CEJICKIMH, OMOTEXHOJOTHH M CHUHTETHYECKOU
OMOJIOTHH, aKTyaJU3UPYIOTCSl 3HAHUS OOydaromuxcs mo OOTaHMKe, 300JI0TWH, aHATOMUM, (usnoioruu uyenoBeka. B 11 kiacce usydarorcs
ABOJIIOIIMOHHOE YYSHHE, OCHOBBI AKOJIOTHH U YUeHHue o Ouocdepe.

VYueOuslil npeamet «buosorus» npu3BaH 00ecreyuTh OCBOCHHE 00YYaIOIUMHUCA OMOJIOTMYECKUX TEOPUH U 3aKOHOB, MJIEH, TP MHLIUIIOB
W TIPaBWII, JIGKANINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa, 3HAHUH O CTPOSHHH, MHOTOOOpPa3WH M OCOOCHHOCTSX
KJIETKH, OpraHW3Ma, TOMYJSIHUA, OWOIEH03a, DKOCHUCTEMBI, O BBIIAIONINXCS HAYYHBIX JIOCTHIKCHHSX, COBPEMEHHBIX HCCIICJIOBAaHUSIX B
OMOJIOTHH, TIPUKITATHBIX aCMEKTaX OMOJIOTWYECKUX 3HaHWU. J[7s1 pa3BUTHS M MOANEpKaHUS WHTEpeca 0OYyJarONIMXCsl K OMOJIOTHN Hapsay CO
3HAYUTEIBHBIM O00BEMOM TEOPETHUECKOTO MaTepuaiia B COACPKaHWU MPOTPAMMBI 10 OHOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHUEH
CTaHOBJICHUS W Pa3BUTHs TOW WM WHOW 00JacTH OHMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apYOCKHBIX YYEHBIX B PEUICHHE BaKHEHITHX
OMOJIOTMYECKUX U SKOJOTHYECKUX MpoOIIeM.

Ienp m3yuenus yuebHoro npenmera «buonorus» Ha yriayOl€HHOM ypOBHE — OBJIAJEHHME OOYYalOLUIUMMCS 3HAHUSIMH O CTPYKTYPHO-
(YHKIMOHATIBHON OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NpuoOpeTeHHe YMEHUH HCMOJb30BATh 3TH 3HAHUSA B (DOPMUPOBAHUU
WHTEpeca K ompenenéHHon o0sacTi mpodecCHoHaIbHON ESITeIbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, WM K BBIOOpPY y4eOHOTO 3aBEICHUS IS
MPOIOJDKEHHST OMOJIOTHYECKOTO 00pa3oBaHUsI.

JlocTikeHue Lenu u3ydeHus ydyeonoro npeamera «buonorus» Ha yriy0i€HHOM ypoBHE 00€CIIEUMBAETCS PEIICHUEM CIIEeIyIOIUX 3aay:

OCBOEHHE 00YJarOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUAX, KOHIENHUAX, THIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U IpaBWJIaX, COCTaBJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KapTHHY MHpa; O CTPOCHMM, MHOrooOpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHCTeM (KJIEeTKa, OpraHu3M, MONyJsALus, BHJI, OHOreoleHo3, Ouocdepa); O BBIJAIOIIUXCA OTKPBITHIX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUHY;

O3HAKOMJICHHE OOy4aroIluXcs C METOJaMM IO03HaHMs >KMBOM HPUPOIbI: HCCIIEAOBATEIILCKUMU METOAAMU OHOJOIMYECKMX HayK
(MONEKYJIApHONH M KJIETOYHOM OMOJOruM, SMOPHOJIIOTUU U OUOJIOTMM PA3BUTHUS, T€HETUKU U CEJEKUUH, OMOTEXHOJOTMU M CHUHTETHYECKON
OMOJIOTUH, TAJCOHTOJOIMH, SKOJIOTUH); METOJAAMU CaMOCTOSTEIbHOTO HPOBEIEHHUs OMOJIOTMYECKUX MCCIEe0OBaHUNM B J1a0OpaTopuu U B
npupoje (HaliroieHne, n3MepeHue, IKCIIEPUMEHT, MOAETHPOBAHUE);

OBJIaZICHUE OOYYAIOIIMMUCS YMEHUSMHU: CaMOCTOSITENIbHO HAaXOJUTh, aHAJIU3UPOBATh U MCIIOJIb30BaTh OMOJIOTMYECKYI0 MH(OpMAIUIO;
M0JIb30BaThCs OMOJIOTMUECKOW TEPMMHOJIOTHEH M CHMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXKJIY pa3BUTHEM OMOJIOTMM U COLMAIBHO-
HSKOHOMHYECKUMH U 3KOJIOTMYECKHMMH TNpoOJeMaMH 4YelOBEYeCTBa; OLIEHUBATh MOCJIEJICTBHS CBOEH JEATENIbHOCTH 10 OTHOIIEHUIO K



OKpY)KaoIIeH TPUPOTHON Cpelle, COOCTBEHHOMY 30POBBIO U 3J0POBBIO OKPYXKAIOMIMX JItOJeH; OOOCHOBBIBATH M COONIOAATH MEPHI
npo(MIaKTUKA HMH(PEKIMOHHBIX 3a00JIeBaHUI, NpaBWIa TOBEJACHUS B TMpHpoae © olecreyeHus OE30MaCHOCTH COOCTBEHHOM
KU3HCACATCIIBHOCTH B ‘-IpC3BI:I'—I3,I>iHBIX CUTyalludX MNPHUPOJHOIO MW TCXHOTCHHOI'O0 XapaKTCpa; XapaKTCpu30BaTb COBPCMCHHBLIC HAY4YHBIC
OTKPBITUSI B 007aCTH OUOJIOTHH;

pa3BUTHE y 00YYAIOUIMXCSI MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IMPOIIECCE 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHUSIMU U
COBPEMEHHBIMU HCCIICJOBAHUSMHU B OMOJIOTHH, PEIIaeMbIMU €10 NpoOIeMaMu, METOI0JOTHEeH OMOJIOTHYECKOTO MCCIEIOBAHMS, TPOBEICHHUS
AKCTIEPUMEHTAIBHBIX MCCIIEIOBAaHHM, pEIIeHUs] OMOJIOTHUECKUX 33124, MOACTHPOBAHUS OMOJIOTHIECKUX 0OBEKTOB U IMPOIIECCOB;

BOCIIMTAHUC Y 06yqafom1/1xc;[ OCHHOCTHOI'O OTHOLICHUA K JKHBOU npupoJac B LECJIOM M K OTACIbHBIM e€ oObekTaM H SIBJICHUSM,
(hopMHUpOBaHHE IKOJIOTUYECKOW, T€HETHUYECKON IPaMOTHOCTH, OOLIEH KyJIbTypbl MOBEACHUS B MPUPOJIE; UHTETPA[MM €CTECTBEHHO-HAYUHBIX
3HAHHI;

npuobpeTeHrne 00yJarIMUMICT KOMIETEHTHOCTH B PallMOHATILHOM MPUPOIOTIONB30BaHUH (COOII0O/IEHNE TIPABUII TTOBEJACHUS B TIPUPO JIE,
OXpaHbl BHJIOB, JIKOCHUCTEM, OHOCHEpHI), COXpPAaHCHHUH COOCTBEHHOTO 370POBbSI W 3J0POBbS OKPYXKAIOIMUX JIFOAEH (coOmoneHuss Mmep
npodrIakTUKe 3a00JIeBaHU, oOecriedeHrue 0e30MacHOCTH JKH3HEACATESIPHOCTH B YPE3BBIYAWHBIX CHUTYAIMSIX MPHPOJTHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE UCIOJIB30BAHUS OMOJIOTHYECKUX 3HAHUI M YMEHUN B TIOBCETHEBHOM JKU3HHU;

CO3/ITaHWE YCIIOBHM JJIi OCO3HAHHOTO BBIOOpa OOYYAIOIIMMUCS WHAWBUAYAIBHOW 00pa3oBaTeIbHON TPAaeKTOPHHU, CIOCOOCTBYIOMIEH
MOCJIEYIOEMY MTPO(PECCHOHATBHOMY CaMOOIIPEIETICHHIO, B COOTBETCTBUU C MHAWBUIyaIbHBIMU UHTEPECAMH U IOTPEOHOCTSAMU PErHOHA.

OO6mree 4yrciio 4acoB, OTBEACHHBIX Ha M3ydeHHWE OWOJIOTMH Ha YIIIyOJIGHHOM YpPOBHE CpefHero oomero obpazoBanwmsl, coctaBisier 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Henenio).

OT60p opraHm3anMOHHBIX (POpPM, METOJOB U CPEACTB OOYYCHHsI OMOJIOTHH OCYIIECTBIISAETCS ¢ YIETOM CIEIU(PUKHA €T0 COACPKAHUS H
HAIpPaBJIEHHOCTH Ha MPOJOKEHHE OMOJIOrMYECKOTro 00pa30BaHMsl B OpraHU3alUsAX CPeIHEro Mpo(ecCHOHaIBHOTO U BhICIIEro 00pa3oBaHusl.

OO0s13aTeNIbHBIM YCIIOBUEM TNPH 00Y4YeHHUU OWOJIOTMM Ha YIIIyOJIIEHHOM YpOBHE SIBJISIETCS MPOBEACHUE JTAOOPATOPHBIX U MPAKTUYECKHX
pabot. Takke ydacthe oOydarolUXCsl B BBINOJHEHUHM MPOEKTHBIX U y4eOHO-HCCIEeNOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX OMpelesieTcs
y4UTEIEeM Ha OCHOBE UMEIOLIUXCSA MaTePUATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MIPUPOJIHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA
10 KJIACC
ConeprkaHue MporpamMMbl, BbIIEIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY IOCyIapcTBEHHOM utorosoii arrecranuu (I'MA).
Tema 1. Bnonorus kak Hayka
CoBpeMeHHass OuoJloTHsI — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BuTHs Ouosiorud. buonornuyeckue Haykd U H3ydaeMble MMHU
npo6semsl. DyHaaMeHTalbHbIE, TPUKIIAHbIC U TOUCKOBBIE HAyUHbIE UCCIIE0BAaHUS B OMOJIOTHUH.



3Hayenne OHOJOrMHM B (POPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHBI Mupa. [Ipodeccuu, cBszaHHbIe ¢ OHONOTHEH.
3HayeHne OUOJIOTUH B MIPAKTHYECKON JAEATEIILHOCTH YEIOBEKA: METUIIMHE, CETTLCKOM XO35HCTBE, IPOMBIIIJICHHOCTH, OXPaHEe IPUPOIbI.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'. Menaens, B. 1. Bepnaackuii, U. I1. I1aBnos,
N. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuxk, /. K. bemnses.

TaGmuuer u cxemsl: «CBsI3b OMOJIOTHH C APYTHUMHU HayKamMuy, «CrucTemMa OMOJIOTHYECKIX HAYK.

Tema 2. 7KuBble cucTeMbl M UX H3Y4YeHHE

JXuBble cuctembl Kak mnpeAaMer u3yueHusi Ouosornu. CBONCTBA JKUBBIX CHCTEM: €IMHCTBO XMMHMYECKOTO COCTaBa, JAUCKPETHOCTb U
LEJIOCTHOCTh, CJIOKHOCTb M YIOPSJAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CAMOOPraHMU3alMs, CaMOBOCIPOM3BEACHHUE, DPa3IpaKUMOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3allMd KUBBIX CHCTEM: MOJEKYJSIDHBIMA, KIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OnoreoneHoTuuecknii), onochepusniii. [Iporeccel, mpoucxoasmue B KUBBIX cucteMax. OCHOBHBIE TTPU3HAKHU JKUBOTO. JKHU3HB
Kak opMa cymiecTBOBaHMs Matepuu. Hayku, nzydaromniye KuBble CUCTEMbI Ha pa3HBIX YPOBHSIX OpraHU3allHH.

N3yuenne xuBbIX cucteM. MeTonsl Ouonorndeckod Hayku. HaOmronenwe, m3MepeHue, SKCIEPUMEHT, CUCTEMAaTHU3AIMs, METaaHAH3.
[TonsiTue o 3aBucuMoi U HezaBUCUMOW nepeMeHHOU. [lmanupoBanue skcniepumenTa. [loctanoBka u mpoBepka runote3. HyneBas rumnortesa.
[Tonsitre BeIOOPKH M €€ AOCTOBEpHOCTh. Pa3Opoc B OGuonornueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yabTaToB. [IpudnHbI
HCKa)XEHUS PE3yJIbTaTOB dKCIepUMeEHTa. [IoHsATHE CTAaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuubl u cxembl: «OCHOBHBIE NTPU3HAKHU XKH3HWY, «buosornueckne cucreMoly, «CBONUCTBA )KUBOM MaTepun», «YPOBHH OpraHU3AIUN
XKUBOU NpUpoab», «CTpOEHHUE )KUBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHu3May, «buoreoueHosy,
«buocdepar, «MeToabl U3ydeHUS )KUBOU MTPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 00OpyI0BaHUE AT POBEACHUS HAOIIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas: padora «/cnoap30BaHue pa3IMYHBIX METOJOB MPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-GYHKIMOHANBHAS equHHIA kuBoro. Mctopus oTkpeiTusa kietku. Padorer P. I'yka, A. JleBenryka. Knerounas
teopus (T. [lIBanH, M. IIneinen, P. Bupxor). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIIETOYHOW TEOPHH.

MeTopl MOJEKYASPHOW W KIETOYHOM OWOJIOTHM: MHKPOCKOMIHs, Xpomartorpadus, 31eKTpodope3, METOJ MEUEHBIX aTOMOB,
middepennnanbHoe LEeHTpU(DYrUpoBaHUe, KyJIbTUBUPOBaHHUE KIETOK. M3yuenue ¢uxkcupoeanuvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIHS.
Koundghoxanvnas muxkpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.



Tabnuier u cxembl: «CBETOBOW MUKPOCKOID», « QJIEKTPOHHBIA MHUKPOCKOID», «MCTOpHS pa3BUTHS METOJJ0B MUKPOCKOTIUNY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, JKUBOTHBIX M OaKTEPHAIBHBIX KIETOK.

IIpakTnueckass pa6ora «l3ydueHne MeETONOB KIETOYHOW Owonoruu (xpomarorpadus, smexrpodopes, muddepeHIHATBEHOES
ueHrpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKH

XHAMHMYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOIEMEHTHl. Boma n €€ posib Kak pacTBOPHUTEIA, pearcHTa, y4yacTHE B
CTPYKTYPUPOBAHUHU KJIETKH, TEIUIOperynsaunu. MuHepaibHble BEllecTBa KJIETKH, UX OHojornyeckas poJib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue mnoiaumepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypbl O€IKOBOM
Mousiekynbl. [lepBuuHasi cTpykTypa Oenka, MenTuiHas CBA3b. BTopuyHas, TpeTH4Has, yeTBEepTUYHas CTPYKTyphsl. JleHatypamus. CpolicTBa
6enkoB. Knaccuduxarus 6enxoB. buonornyeckue GyHkiuu 6enkoB. [lpuonul.

VYrneBoasl. MoHOcaxapuabl, Jucaxapyibl, OJIMrocaxapuisl U nouucaxapuabl. OOHuil miaH cTpoeHus U (PU3UKO-XUMUYECKHE CBOMCTBA
yraeBoaoB. bruonornueckue GyHKIMH YTIeBOI0B.

Jlununel. 'mapodunbHo-THIpodoOHBIE cBoiicTBa. Kiaccuduxamus nunupos. Tpurnuuepunbl, ¢(ocOoaUnuabl, BOCKH, CTEPOHIIBI.
buonornueckue Qynkuun aunuaoB. OOmue cBoilcTBa OHOJIOTUYECKUX MEMOpaH — TEKy4decTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JIHK m PHK. Crpoenue HyknemHoBbIX KuciaoT. Hykneotuawl. [lpuHumn komruiemeHntapHocTu. [IpaBuio
Yapradda. Ctpykrypa JIHK — nBoitras cnupans. Mectonaxoxaenue u ouonorndeckue pyaknuu JJHK. Bunst PHK. ®yakiun PHK B kiietke.

Crpoenune wmoiiekynbl AT®. Makpospruueckue cBsizsu B Moiiekyne AT®. buonormueckue dyakinuun AT®D. BoccranoBneHHbie
MEePEHOCUYHNKH, HX QYHKIUU B KiIeTke. Jpyeue Hyxneozuompugpocghamor (HTP). CexsenmpoBanne JIHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosiorusi: OMoXxuMHuueckue U Omodu3uveckue HCCIeAOBAHMS COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpbl OMOMOJIEKYII.
Mooenuposanue cmpykmypsl u QyHKyuli OUOMONEKY U UX KomMniekcos. Komnvromephwiti Ou3aut U opeaHuyeckull cunmes OUOMOIEKYI U UX
HEenpupooHvLX AHAI0208.

JdemMoHcTpanun

[Hoptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHie XMMHUYECKUX 3JE€MEHTOB B HEXHMBOU mIpupojey, «PacrpeneneHne XMMHUYECKUX SJIEMEHTOB B YKUBOU
MIPUPOILY.

Tabmuuer u cxemsl: «llepuoguueckass TabaMIIA XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe MOJIeKyJbl BOJbl», «BemecrtBa B cocraBe
opranuszMoBy», «CTpoeHHne MoJeKynbl Oenka», «CTpyKTypbl OeIKOBOM MOJeKynbl», «CTpoeHHe MOJEKYN yrieBoAoB», «CTpOoeHHE MOJIEKYI
mMnuaoBy», «HykienHoBble KUCIOTHD, «CTpoeHue MoJeKyasl ATO».

Ob6opynoBaHue: XUMUYECKas ocyia 1 000pyI0BaHuUE.



JlaGopaTopnasi padora «OO0HapyKkeHHE OEITKOB C TIOMOIIBbIO KAYeCTBEHHBIX PEAKIIHIN.

JlabopaTopHas pa6ora «/ccienoBanue HyKJIEMHOBBIX KUCIIOT, BBIACIEHHBIX U3 KIETOK Pa3IMUHbIX OPraHU3MOB.

Tema 5. CTtpoenune u GQyHKINH KIEeTKH

Tumb! KIIETOK: SyKaprHOTHYECKast M MpoKaproTHaeckas. CTpyKTypHO-(QYHKIIHOHAIbHBIE 00pa30BaHUsl KIIETKH.

Crpoenne npoxapuotudeckoil kinetku. Kierounast ctenka 6akrepuid u apxeid. OcoOEHHOCTH CTPOEHUs reTepoTpo(HON B aBTOTPOPHOMI
MIPOKapUOTUYECKUX KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHre u pyHKIMOHUPOBAaHUE dyKaproTHdeckoi kieTku. [lnasmarnueckas memOpaHa (mnasManemma). CTpyKTypa Iuia3MaTuuecKoin
MeMOpaHbl. TpaHCHOpT BeLIECTB uepe3 IIa3MaTHuecKyr0 MeMOpaHy: mnaccuBHbIM (nuddys3us, obneruéHHas audpQy3usi), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBINA aKTUBHBIN TpaHcnopT). Ilomynmponunaemocts memOpanbl. PaGora Harpuii-kammeBOoro Hacoca. DHJIOIMTO3:
MUHOIIUTO3, (haronuTo3. Jk3o1uuTo3. Kierounas crenka. CTpykTypa U QyHKIIMH KJIETOYHON CTEHKHU PacCTEeHUM, TpUOOB.

Huronnazma. I[luro3zoms. Ilutockener. JIBmwkenwe muTomiasmel. OpraHounsl KiIeTKH. OgHOMEMOpaHHBIE OPTaHOWIBI KIIETKH:
sHporiazmatuueckas cetb (DI1C), anmapat ['osibkH, TU30COMBI, UX CTpoeHHE U (GYHKIHMU. B3auMocBs3b 0lHOMEMOpaHHBIX OPraHOMJIOB
kietku. CTpoeHue rpaHyIsipHOTO peTukyinyMma. Mexanusm nanpaenenus 6enkos ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpanyisipHbIil) SHAOMIa3MaTHUYeCKuil peTuKkyayM. CekpetopHas ¢yHkuus anmapata ['onsmxu. Moougurkayus 6enkos 6
annapame I onv0xcu. Copmuposka benxos ¢ annapame [ onv0ocu. TpaHCOpPT BEIIECTB B KJIeTKe. Bakyoau pacTuTenbHBIX KIeTOK. KieTounbrit
cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWIBI KJIETKH: MHUTOXOHIPHUH, TUIACTUIBL. [Ipoucxoscoenue mumoxonoputi u niacmud. Cumbdbuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). Ctpoenne W GYHKIMA MHUTOXOHAPUH W TutacTuia. [lepBUuHBIC, BTOPUYHBIE M CIIOKHBIC TUIACTHIBI
(OTOCHHTE3UPYIOUTUX FYKAPUOT. XIIOPOTIIACThI, XPOMOILIACTHI, JIEHKOTIACThI BHICIIUX PACTEHHI.

Hemem0Opannbie opranounasl kinetku CTpoeHue M (QYHKUMM HEMEMOpPaHHBIX OpPraHOUIOB KIETKU. PubGocomsbl. [lpomescymounvie
Gunamenmol. MukpopuiaMeHTsl. Akmunogvle Mukpoguiamernmol. MblllIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIULEeUHbIX KIemOK.
MukpoTtpy6ouku. Kierounsrii nientp. CTpoeHHE M JBIKECHHE JKTYTHKOB M PECHHUYEK. MHUKpOTpPYOOUKH IUTOIUIa3Mbl. LleHTpuoisb. henku,
accoyuuposanHule ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHule denxu.

SAnpo. OO6onouka sAapa, XpoOMaTHH, KapuoIUla3Mma, SAPBIILKH, WX CTpoeHHe U (QyHKIUH. SoepHblii  OENKOBBI MaTpHKC.
[IpocTpaHCcTBEHHOE PACIIOJIOKEHHE XPOMOCOM B HHTep(hasHOM sape. Dyxpomamun u ecemepoxpomamur. beinku XpoMaThHa — THUCTOHBI.
Junamuka s0epnoii 06on0uKu 8 Mumose. HoepHwviti mpancnopm.

Knetounsie Bximtouenus. CpaBHUTENbHAS XapaKTEePUCTUKA KIIETOK DYKapUOT (PaCTUTENBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu

IToptpets: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpoeHHE SYKapHUOTHUECKOW KieTkn», «CTpoeHHe >KMBOTHOHM KieTKn», «CTpOeHHE DPAaCTHTEIbHON KIETKH»,
«CTpoeHre MUTOXOHAPUNY, «SAnpo», «CTpoeHre MPOKaPUOTHIECKON KIETKI.



ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3yueHne cTpOEHUs KJIETOK pPa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopnas pa6ora «/ccnenoBanue mia3Moin3a U Jeia3MoiIn3a B PACTUTENIbHBIX KIIETKaX).

IIpakTnueckas padora «/3ydyeHue ABMXKEHUS LUTOIIa3Mbl B PACTUTEIIbHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NIpeBpaLlieHNe JHEPTUH B KJIeTKe

AcCUMMWJIALIAS ¥ JUCCUMUWISIIIUSL — JIBE CTOPOHBI MeTaboim3Ma. Turbl oOMEHa BEIIeCTB: aBTOTPO(MHBIN U TeTepOTPOPHBIA. YUacTue
KHCIIOpo/ia B OOMEHHBIX IMpolieccax. DHepreTuyeckoe odecrneyeHne kietku: npespamienne AT® B oOMeHHbIX mpoueccax. depMeHTaTUBHBIN
XapakTep peaklnil KIeTo4Horo Mmetabonusma. @epMeHThl, X CTPOEHUE, CBOWCTBA U MexaHu3M aencTBusd. Kodepmentsl. OTnnuns pepMeHTOB
OT HEOPraHMYECKUX KaTaju3aTopoB. belaKu-akTUBaTOpbl U OENKU-MHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEpPMEHTAaTHBHBIX pEaKUui OT
pa3auyYHbIX (PaKTOPOB.

[lepBuuHbIii CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUSEeHHbI @omocunme3 y Oaxkmepuil.
Ceemocobuparowue nuemeHmol U nUSMeHmbl peakyuonHo2o yenmpa. Ponp xjoporuiactoB B mpoiecce ¢porocuHTe3a. CBeToBas U TEMHOBAs
¢dazpl. @omoovixanue, Cs., Cs- u CAM-munvr pomocunmesa. TIpoayKTUBHOCTh (hoTOCHHTE3a. BiusHue pa3iaudHbIX (AKTOPOB Ha CKOPOCTH
dboTocuHTe3a. 3HaUeHHE (DOTOCUHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPHUPUIUPYIOMIUE OaKTEpHH, IKEIe300aKTepuHu, cepoOaKTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAYEHUE XeMOCHHTE3a.

AnaspobHbie opranu3mbl. Buasl 6poskenus. [IpoaykTel OpokeHus U UX UCIOJB30BaHUE YETIOBEKOM. AHA3POOHbBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30yIUTETN OOJIe3HEH.

AdpobHBIe OpraHu3Mbl. JTamnbl 3Heprerudyeckoro obmena. IlogroroBurensHbiil 3Tan. [NMukonu3 — OECKUCIOPOIHOE paCUICIICHUE
TJTFOKO3BI.

buonorudeckoe okucieHue, WM KJIETOUHOE JbIxaHue. Poyib MUTOXOHIIpHl B Ipoueccax OMOJIOrHYecKoro okucieHus. Lluknnueckue
peakuuu. OxucnurensHoe (hochopunupoBanue. Dnepeus memopannoco epaduenma npomonos. Cuumez ATD: paboma npomonnou ATD-
cunmasvl. [IpenmyniecTBa a3poOHOTO MyTH 0OMEHa BELIECTB mepes aHadpoOHbIM. D(H(HEKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

JdemMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabmuis! u cxembl: «POTOCHHTE3Y, «DHEPreTUuecKuii oomMen», «brocuntes 6enka», «Ctpoenue hepmMenTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JUIs IPUTOTOBICHHSI TOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi padora «3ydeHne KaTaTUTHUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEPE aMuUIa3bl WK KaTaaasbl)y.

JlabopaTopnasi padora «3ydenne pepMEHTATUBHOTO paclISIUICHUs MEPOKCH A BOJIOPOIa B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHeHHE NPO1IeCCOB (POTOCHHTE3a U XEMOCUHTE3a».



JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD».

Tema 7. HacnencreenHast MHGpopManus U peajau3alnus eé B KiIeTKe

Peakuun marpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTApHOCTH B peakUUsAX MaTpPUYHOTO CHHTe3a. Peanu3anusi HaciaeICTBEHHOM
nHpopmanmu. ['eHermueckuit kojn, ero cBoiictBa. Tpanckpunums — Matpuyablii cuHte3 PHK. IlpuwHmmmer TpaHckpunuuu:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAJIIENIBHOCTD, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue
PHK.

Tpancnsus u e€ srtansl. Yuactue TpancnopTHbix PHK B 6uocunTese Oenka. YcnoBust 6uocunTesa 6enka. KoaupoBanue aMMHOKHUCIIOT.
Ponb pubocom B Onocunrese Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enos. OpraHu3anusi FT€HOMa y IPOKAPUOT U dyKapuoT. Perymisius akTUBHOCTH I'€HOB y
npokapuot. ['unoreza omnepona (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmovl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupycbl — HewsierouHble (OpMBI KHU3HM M oOnuratHele mnapasutbl. CTpOE€HHE MPOCTBIX M CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
Oaktepuodaros. JKuznennviti yuxkn JJHK-cooepocawux supycos, PHK-codepocawux eupycos, bakmepuoghacos. Obpammuas mpancKkpunyus,
pesepmasa, uHmezpasd.

Bupychsie 3a0omeBanus yenoBeka, )KuBoTHbIX, pactennit. CITU/], COVID-19, connanbHbie 1 MEAUIIMHCKHE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onvuux maccusos («bigdata») cmpykxmypuolx duonocuveckux oannwvix. Hanomexuonocuu 6
ouonocuu u meouyune. [Ipoepammupyemole pynxyuu 6eikos. Cnocobvt 00cmasKu 1ekapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUIA.

Tabnuub! u cxembl: «bruocunTes 0enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodaruy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsiit uuki, ero nepuosl u peryisaius. Marepdasza u muto3. OcoGeHHOCTH POIECCOB, MpoTeKaonux B uHrepdase. [loaroroka
KIeTKn K jeneHuto. llpecuHTeTndeckuii (MMOCTMUTOTHYECKUI), CHHTETUYECKUH U TOCTCUHTETHYECKUN (IMIPEMUTOTHUYECKHI) MEpPHOIbI
nHTEep(Da3hI.

Martpuunsiii cunte3 [IHK — pemnukanus. Ilpunuunsr permukanuu JIHK: xommiemeHTapHOCTh, NMOJYKOHCEPBATUBHBIA CHUHTE3,
aHTUNapaienbHocTh. Mexanusm pervinkauu JJHK. Xpomocomel. Ctpoenue xpomocom. Termomepsl U Tenomepasza. XpOMOCOMHBIN Habop
KIIETKU — KapUOTHI. [IUMIONAHBIN U TarIONAHBIN HaOOpBl XpoMOcoM. ['oMOIOTrHYHbIE XpOMOCOMBIL. [10J10BBIE XPOMOCOMBL.

Henenue kneTkn — Muto3. CTaiuu MUTO3a U IPOUCXOIAIINE B HUX Mpoliecchl. Tunel Muto3a. KaprokuHes u nuutokunes. buonoruyeckoe
3Ha4YE€HHE MUTO3a.

Perynsimus MUTOTHYECKOTO LUKIIA KIETKHU. [IporpaMMmupyemast KiieTouHas THOEh — aromnTo3.



Knerounoe snpo, XpoMocoMmbl, (pyHKIHMOHaNbHAs T'€HOMHKA. Mexanusmsl nponugepayuu, ouggepenyuposku, cmaperus u cubdeiu
knemoxk. «L{ugpposas kiemkay — buounghopmamuyecxkue mooenu QyHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuie! u cxeMbl: « KU3HEHHBIN UK KIETKWY, «MuTto3y», «Ctpoenue xpomocom», «Permmukarus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapaTsl: «MUT03 B KJIeTKaxX KOpEIIka JyKay.

JlabopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JladopaTopnas pa6ora «Habmroienne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIPEIapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonoruueckoe pasHoodpasue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHUAIbHbBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

OcCOOEHHOCTH CTPOEHHSI W KU3HENEATCITHHOCTH OJIHOKJIETOYHBIX OpPraHuW3MOB. bakrepuu, apxeu, OJIHOKJIETOYHBIE TPHOBI,
OJTHOKJIETOYHBIEC BOJOPOCIIH, IPYTHe MPOTUCTHI. KoloHHaNhbHBIE OPTaHU3MBI.

B3anmocBsI3b yacTel MHOTOKJIETOYHOTO Opranu3Ma. TKaHH, OpraHbl U CUCTEMBI OpraHoB. OpranusM Kak e1nHoe 1esoe. ['omeocras.

Tkanu pacteHuid. TUIBI pacTUTENbHBIX TKaHEW: 0Opa3oBaTebHasl, MOKPOBHAsI, MPOBOAAIIAs, OCHOBHAs, MexaHndyeckass. OcoOeHHOCTH
CTpOCHHMs, PYHKIIMI ¥ pacloI0KEeHNs TKaHEH B opraHax pacTeHUH.

TkaHu >KUBOTHBIX M 4YellOBEKa. THWIbl >KMBOTHBIX TKaHEW: SMUTENHaNbHAs, COCIWHUTENbHAs, MbllleuHas, HepBHas. OcoOeHHOCTH
CTpoeHUSs, PYHKIIMI U pacroIoKeHUs TKaHEe! B OpraHax >KHBOTHBIX U YEJIOBEKA.

Oprassl. BeretaTuBHbIE U reHEepaTUBHBIE OpPraHbl pacTeHUui. OpraHel U CUCTEMBbI OPraHOB KMBOTHBIX M 4yesnoBeka. DyHKIMHA OPraHOB U
CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHBIII M BHYTpPEHHHI
ckeneT. CTpoeHue U TUIbI COEAMHEHUS KOCTEH.

JIBuKeHre OpraHu3MoB. JBIKEHUE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KIYTUKOBOE, PECHUYHOE. [[BHKEHHEe MHOTOKIETOUYHBIX
pacTeHuii: TPONU3MBI U HACTUU. J[BU)KEHHE MHOTOKJIETOUHBIX )KMBOTHBIX M UeJOBeKa: MbllieuHas cucrema. Pedrexc. CkeneTHbIe MBILIIBI U UX
pabora.

[lutanue opranusmoB. IlornonieHue BOMBI, YIVIEKMCIOIO Ta3a W MHUHEPAJIBHBIX BEIIECTB pacTeHUsMU. [luTaHue >KUBOTHBIX.
BuyrpunonoctHoe M BHYTPUKJIETOYHOE MHIIEBapeHUe. [IuTaHMe TMO3BOHOYHBIX JKUMBOTHBIX. OTAENbl NUIIEBAPUTEIBHOIO TPAKTAa.
[IumeBapurenpHbie xene3bl. [luneBapuTenbHas cuctemMa 4eoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. /[pixanue kuBOTHBIX. [(uddy3us razos uepe3 mMoBepxXHOCTh KiIeTkH. KoxkHoe IbIxaHue.
JlpixaTenpHas MOBEPXHOCTh. JKabepHoe u N€royHoe apixaHue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX M Y€IOBEKA. DBOJIOIUOHHOE YCIOKHEHHE
CTPOEHHMS JETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTenpHas cucTeMa yenoBeKa. MeXaHW3M BEHTWISLMUHU JIETKUX Yy NTUL U MJIIEKONUTAIOIINX.
Perymsiius npixanus. JlpixareiabHble 0OBEMBI.



Tpancnopr BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIOPT BEWIECTB Y )KUBOTHBIX. KpoBeHOCHAs cucTema U e€
opranbl. KpoBeHOCHasi cucTeMa NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceple, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaiieHus.
DBOJIIONIMOHHBIC YCIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX )KHBOTHBIX. PaboTa cepama u e€ perymsnusi.

Boigenenue y opranusmoB. Beigenenue y pacteHuil. Boinenenuwe y xuBoTHbIX. CokparuTenbHble Bakyosid. OpraHbl BBIJIEICHUSL.
OuibTpanus, ceKpeluuss U 00paTHOE BCAaChIBaHME KaK MEXaHM3MBbl pabOThl OpraHoB BblIeNeHUs. CBSA3b IMOJIOCTH Tejla C KPOBEHOCHOU U
BBIJICIUTENIBHON cucTeMaMy. BpieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4denoBeka. [louku. Ctpoenme u (yHKIMOHMpOBaHHE HEPpOHA.
OO6pa3oBaHue MOYH Y U€IOBEKa.

3amura y OpraHu3sMoB. 3alliuTa y OJHOKJIETOYHbIX OpraHu3MoB. CHopsl OaKTepuil U HUCTBHI TPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUYHbIX
pactenuii. Kyrukyna. CpencrBa macCUBHON U XUMHYECKOM 3aiuThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alUTa OpraHu3Ma oT 6oje3Heil. IMMyHHas cucreMa 4esloBeKa.
Knetounslil 1 rymopanbHbli UMMYHUTET. BpoXkIEHHBIA U MPUOOPETEHHBIN crieupUUecKuii UMMYHUTET. Teopus KIOHAIbHO-CEIEKTUBHOTO
ummynurera (I1. Opmux, ®@. M. bepner, C. Tonerasa). BocnanurenabHble OTBETH OPraHU3MOB. PoJib BpOXKIEHHOTO UMMYHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUHA.

Pa3znpaxxuMocTh U peryismus y opranu3MoB. Pa3znpakxuMocTh y OJJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocTs U perymsuus y
pacteHuii. PocToBbie BENIECTBA M MX 3HAYEHUE.

HepBHas cuctema u pedaexTopHas peryssuus y *KUBOTHbIX. HepBHas cucteMa u e€ oTAesbl. DBOIIOLHMOHHOE YCIOXKHEHUE CTPOEHUS
HEpBHOI CUCTEMBI y >KMBOTHBIX. OTIENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduexc u pedraexropHas ayra. besycioBHble U
YCIIOBHBIEC pedIIEKCHI.

['ymopanibHast peryasiuus U SHIAOKPUHHASA CHCTEMA >KMBOTHBIX U 4YesioBeKa. JKene3bl SHAOKPUHHON CUCTEMBbI U UX TOPMOHBI. JlelicTBHE
rOPMOHOB. B3auMocBsI3b HEPBHOM U SHIOKPUHHOMU cucteM. ['unoTanamo-runodusapHas cucTema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOroknerounsle Bojpopocian», «bakrepum», «lIpocreiimmue», «OpraHbl
LIBETKOBBIX pacTeHu», «CUCTEMBI OPraHOB IM03BOHOYHBIX KUBOTHBIX», « BHyTpEeHHEE CTpOCHHE HACEKOMBIX», « TKaHM pacTeHui», «KopHeBble
cucreMbl», «CtpoeHue cte0ms», «CTpoeHue TMCTOBOM MIIACTUHKWY, « TkaHM KUBOTHBIX», «CKeneT yenoBekay», «lIumeBapurenbHas cucremay,
«KpoBeHocHas cucrema», «llpixarenbHas cucreMay», «HepBHas cucremarn, «Koxa», «MpleuHas cucrema», «BbpiaenuTenbHas cuctemay,
«OHIOKpUHHAs cucremMay, «CrtpoeHue Mplmp», «Mmmynurer», «KumeynonosnoctHele», «CxeMa NUTaHHA pacTeHui», «KpoBeHOCHbIE
CHCTEMBI NO3BOHOYHBIX JKHBOTHBIX», «CTpoeHHe Truipb», «CTpoeHHe IulaHapun», «BHYTpeHHee CTpoeHHe HOXAEBOro uepss», «HepBHas
cucrema peiO», «HepBHas cucrema ssarymku», «HepBHas cucrema npecMmbikarommxcs», «HepBHas cucrema nruny», «HepBHas cuctema
MIIeKONUTaoIuXx», «HepBHas cucrema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHKPOCKOT, MHKPOIpPEnapaTsl OJHOKIECTOYHBIX OPraHW3MOB, MHUKPOIpPENapaThl TKaHEHW, pPaKOBUHBI
MOJUTIOCKOB, KOJUICKIIMH HACEKOMBIX, UTJIOKOKHX, JKUBBIE IK3EMILISIPHl KOMHATHBIX PACTEHUH, repOdapiul pacTeHUH pa3HbIX OTIEIIOB, BIAKHBIE
MperapaThl )KUBOTHBIX, CKEJICTHI TIO3BOHOYHBIX, KOJUIEKIIUU OCCIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeIOBeKa, 000PYI0BaHUE I JIEMOHCTPAIHH
MOYBCHHOTO W BO3IYIIHOTO IMHTAaHUS PACTCHUM, DPACHICIUICHHS KpaxMajia W OCNKOB IoJa JeHCTBHEM (EPMEHTOB, OOOpYyIOBaHHE JIJIs
JCMOHCTPAIIH OIBITOB TI0 HM3MEPEHHUIO JKU3HCHHOW EMKOCTH JIETKHX, MEXaHWU3Ma JBIXaTCeNbHBIX IBUKCHHH, MOJEIN TOJIOBHOTO MO3Ta
Pa3IMYHBIX KUBOTHBIX.

JladopaTopHas padora «/I3yueHue TKaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHne TKaHEeW KUBOTHBIX».

JladopaTopHas pa6ora «/I3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U PA3BUTHE OPTAHNU3MOB

@dopMBI Pa3MHOXKEHHS OPraHU3MOB: Oecrojioe (BKIIFOUash BETeTaTUBHOE) M TOJIOBOe. Buabl Oecrosioro pa3MHOXKEHUS: IMOYKOBAHHE,
CHOpYJSIHs, (hparMeHTAIHs, KIIOHHPOBAHUE.

[TonoBoe pasmuosxkenue. [lonoBwie kieTku, wiam rametbl. Meito3. Crtamuu metiosa. IloBenenue xpomocom B mernose. KpoccuHrosep.
buonornueckuii cMbICIT Mei03a U TTOJIOBOTO TTpoliecca. Melo3 U €ro MeCTO B )KU3HEHHOM IIUKJIE OPTraHU3MOB.

[Ipen3aponpimeBoe paszButue. ['ameToreHes y KUBOTHBIX. [lonoBwie >kene3bl. OOpa3oBaHWME W pPa3BUTHE TIOJOBBIX KJIETOK.
Cnepmarorenes u oorene3. CTpoeHre MOJIOBBIX KIIETOK.

OmonoTBOpEeHrEe U SMOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOAOTBOPEHHUS: HapyKHOE, BHyTpeHHee. [laprenorenes.

NunuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPraHU3MOB. Mopgoeenes — 00Ha u3 enasHvix
npobnem smopuonoeuu. Konyenyus mopgoeenos u mooenu mopghoceneza. Cramuu >MOpHUOTEHE3a KUBOTHBIX (HA MPUMEpE JIATYIIKH).
Hpo6nenue. Tunsl apoOneHus. Jemepmunuposartoe u HedepmMunuposanuoe opooaenue. bnacmyna, munvi 6aacmyn. OcoOEHHOCTH IPOOIICHHS
MJICKOTIUTAIONINX. 3apO/IbIIIEBbIC JTUCTKH (TacTPyJsius). 3akiaika OpraHoB M TKaHEH W3 3apoJIbIIIEBBIX JUCTKOB. B3anMHoe BiusiHue yacten
pa3BuBaroIierocs: 3apojpiiia (3MOpHOHANbHAS WHAYKIMSA). 3aKiagka IUJlaHa CTPOEHHsS >KMBOTHOTO KaK pe3ylbTaT HepapXUUeCKHX
B3aUMO/ICHCTBUII reHOB. BiinsHue Ha SMOpHOHANIbHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYXKAIOIICH Cpeibl.

Poct u pasButrue xuBoTHbIX. [locTomMOpuoHanbHblii mepuon. Ilpsimoe u Hempsimoe pasButue. PasButne ¢ meramopdo3om y
0€CII03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue MpsIMOTO U HEMPSIMOTO Pa3BUTHS, UX PAaCHPOCTpPaHEHUE B MPUPOJIE.
Tunsl pocra XKUBOTHBIX. DAKTOPHI PETYISIIIMM POCTa >KMBOTHBIX W 4YeloBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHS y KUBOTHBIX U
yenoBeka. [leprosl oHTOreHesa yenoBeka. CTapeHrne u cMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

PasmHokenune u pazsutue pactenuil. ['amerodut u cnopodut. Meiio3 B )KU3HEHHOM IHKIE pacTeHuid. OOpa3oBaHue CIOp B MpoIecce
Meio3a. ['amerorene3 y pactenuii. ONIOJOTBOPEHHE U Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. J[BOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX
pactenuii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHU3MBI PEeTyJISIUN OHTOT€HEe3a Y PACTCHH U KUBOTHBIX.



JdeMoHcTpanuu

[Toptperts: C. I'. HaBamun, X. [lInemasn.

Tabmumer u cxeMbl: «BereraruBHOE pa3sMHOXKEHHE», «THIBI Oecroyoro pa3sMHOXKEHHS», «Pa3MHOXEHHE XJIaMHUJIOMOHAJIBIY,
«Pa3MHOKeHHe 3BTIICHBI», «Pa3MHOXKEeHHE THAPBD, «Meio3y», «XpomocoMbl», «['amerorenes», «CTpoeHue SUIEKICTKH U CIIEPMATO30MIaY,
«OCHOBHBIE cTa K OHTOreHe3ay, «IIpsMoe u Henpsimoe pa3zButuey, «Pa3Butue Malickoro xxykay», «Pa3zpurue capanun», «Pa3Burtue Jsrymkm»,
«/IBOITHOE OIIOIOTBOPEHUE Y LIBETKOBBIX pacTeHMiD», «CTpoeHHE CeMSH OJHOJOJBHBIX M JBYAOJBHBIX pacTeHHUil», «Ku3HEHHBIN LHKI
MOPCKOM KammycTbl», « KU3HEHHBIN HUKIT MXa», <« KU3HEHHBIN LIUKIT ManOpOTHUKAY, « KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIPENIapaThl SIMIIEKIETOK U CIIEPMATO30UI0B, MOIeTb «L MK pa3BUTHS JIATYIITKI.

JlabopaTopnas pa6ora «/3ydueHne cTpOeHUs NOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpENapaTax».

IpakTHyeckasi padora «BrisgBiIeHNE MPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUIN.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

HcTopus craHOBIIEHUS U pa3BUTHSI T€HETUKU Kak Hayku. Pabotel I'. Mengens, ['. ne @pusa, T. Moprana. Ponp oTeuecTBEHHBIX yUEHBIX
B passutuu renetuku. Paboter H. K. Kombmosa, H. M. BaBumosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmnuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE TOHATHUS M CHUMBOJBL. ['OMOJIOrMYHBIE XPOMOCOMBI, aJUIEJIBHBIE T'€HbI, AJIbTEPHATHBHBIC IPU3HAKH,
JOMHMHAHTHBI M PELECCUBHBIM TMPU3HAK, TOMO3UIOTa, IETEPO3UT0Ta, YMUCTasl JUHUS, THOpUIbl, reHOTur, (eHotur. OCHOBHBIE METOIBI
TeHETUKH: THOPUIOIOTUYECKUH, IIUTOJIOTUYECKU I, MOJIEKYIISIPHO-T€HETUYECKU .

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossno, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A.
Oumumyenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduna kak 00bEKT TCHETHYECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBoiii 3akoH MeHaens — 3akOH eAWHOOOpa3usi THOPUAOB TiepBOoro mokosieHus. [Ipasuio
JOMHUHUpOBaHMs. BTopoil 3akoH Menzaens — 3aKoH paculerieHus: Mpu3HakoB. L{uTomornyeckre OCHOBBI MOHOTHOPHIHOTO CKpEIIMBAHHUSL.
['mnores3a 4MCTOTHI raMer.

Ananuzupyrouiee ckpeniuBanue. [I[pomexxyTounbslil xapaktep HaciaeAoBaHus. Paciienienue npu3HakoB MPU HEMOJHOM JJO MUHUPOBAHUHU.

JurubpunHoe ckpeuuBanue. Tpetuilt 3akoH MeHaens — 3aKOH HE3aBUCUMOTO HAcleAOBaHUS MPHU3HAKOB. L{UToNOrHYecKrue OCHOBBI
JUTUOPUTHOTO CKPEIUBAHUSI.



CuennienHoe HacnenoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOE HacielIOBaHHE TI'€HOB, HApYIICHHE CIEMJICHUS MEXIy
reHaMu. XpoMOCOMHasl TEOPHsI HACIECACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIA MEXaHU3M ONPENEICHHS M0JIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U TE€TEPOTraMeTHBIN
nos1. ['enerndeckas CTpykTypa noJIOBBIX XpoMocoM. HacnenoBanve Npru3HakoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak nenmoctHas cucrema. llneloTponuss — MHOXECTBEHHOE JEWCTBUE IeHa. MHOKECTBEHHBIN ajuiennsM. BiaumopeilicTBue
HeaJuleNbHBIX TeHoB. KoMiiementapHocts. Dnuctas. [lonmumepus.

'eHeTnyeckuil KOHTPOJIb Pa3BUTUS PACTEHUM, >KMBOTHBIX M UEJOBEKa, a Takke (U3NOJOTUYECKHX IPOIECCOB, MOBEAEHUS U

KOTHUTHUBHBIX q)YHKHI/IfI I'eneTnyeckne MeXaHH3MBI CI/IM6I/IOFCH€33, MEXaHU3MBbI BSaI/IMO)IeI\/JICTBI/ISI «XO34MH — MapasuT» " «XO3iIAUH —
MI/IKpO6I/IOM>>. I'emeTnyeckmne aceKThI KOHTPOJIA U U3BMCHCHUSA H&CJ’IC}ICTBCHHOﬁ I/IHq)OpMaHI/II/I B ITOKOJICHUAX KJIICTOK U OPraHu3MOB.
JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBblii 1 BTOpoid 3akoHBI MeHnemns», « Tpetuit 3akon Menaens», « AHaTU3upyroIIee CKpemrBanuey, «HemomHoe
NoMHHUpOBaHHe», «CIemeHHOe HacleA0BaHWe MpPHU3HAKOB Yy Jpo3odmiby, «l'eHetnka mnona», «Kapuotun uenosekay», «Kapuotun
npo3odmib», «Kapuotun nTuie», « MHOXKECTBEHHBIN auienu3my, «B3anMonelicTBre reHOBY.

O6opynoBaHue: MOJENb ISl AEMOHCTPALMU 3aKOHOB €AMHOO0pa3usi THOPHIOB MEPBOrO MOKOJICHUS U PaCILeIIeHHs PU3HAKOB, MOJIETh
JUId J€MOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJIENOBaHUS MPU3HAKOB, MOJEIb JUIsl JEMOHCTpAIMU CIEIUIEHHOTO HACJIEIOBAaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3zoduia.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD).

IIpakTnueckas padora «/3ydyeHnue pe3yabTaToOB TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

BsaumopneiictBue renoruna u cpensl npu GopmupoBaHuu (enotuna. M3mMeHunBoCTh Npu3HaKkoB. KauecTBeHHBIE U KOJIMYECTBEHHbBIC
npu3Haky. Bujpl N3MEHYUBOCTH: HEHACIIEICTBEHHAs M HACJIEICTBEHHAI.

Monudukanrontnas u3MeHYUBOCTh. Ponb cpenpl B GopMUpOBaHUM MOAU(PHUKAMOHHON HM3MeHUMBOCTH. Hopma peaknuu npu3Haka.
Bapuanuonnsiii psn u Bapuanmonnas kpusas (B. Moranncen). CBoiicTBa MOAU(PUKAITMOHHON N3MEHUYUBOCTH.

I'enotunuyeckass U3MEeHYMBOCTh. CBONCTBA T€HOTUIIMYECKON M3MEHYMBOCTU. BUAbI T€HOTUNHUECKON M3MEHYMBOCTU: KOMOMHATHUBHAS,
MYTalHOHHAsI.

KomOunaTtuBHas M3MeHYMBOCTh. MeHO3 W TMOJIOBOM MpollecC — OCHOBAa KOMOMHATHBHOM HW3MEHYMBOCTU. Poib KOMOMHATHBHOI
W3MEHUYMBOCTH B CO3JJaHUM I'€HETHYECKOTO pa3HOOOpa3us B mpe/iesiax O JHOTO BHU/IA.

MyranroHHass W3MEHYMBOCTb. BuIbl MyTaluii: Te€HHbIE, XpPOMOCOMHbIE, '€HOMHbIE. CHOHTAHHBIE W WHIYLUHUPOBAHHBIE MYTallUH.
SAnepHble U nMTOIIa3Maruyeckue Myranuu. ComMaTHYeCKHME M MOJOBble MyTauud. [IpuumMHBl BOZHMKHOBEHUsS MyTauuid. MyTareHbl M UX



BJIUSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH FOMOJIOTUYECKUX PsIIOB B HacieacTBeHHOM nu3menunBoctu (H.H.
Basusos). BuesiiepHast ”3MEHUMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuka u MUSEHOMUKA, POIb INULEHEMUYECKUX (aKmopos 6 HACIe008aHUU U UBSMEHYUBOCMU (HEeHOMUNUYECKUX NPUSHAKOS )
OpP2aHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuupl u cxembl: «Buasl m3meHYHBOCTHY, «MoauUKAIMOHHAS HW3MEHYUBOCTHY, «KoMOMHATHBHAs M3MEHUMBOCTHY», «Meio3y,
«OmnonoTBOopeHney, «I'eHeTnueckue 3a001eBaHUs YEIOBEKaY, «BUIbI MyTalnii».

O6opynoBaHue: KUBbIE U TepOapHble K3EMIUISIPbl KOMHATHBIX pacTeHU, pucyHku (pororpaduu) >KMBOTHBIX C pa3IMYHBIMU BUJIAMU
W3MEHYUBOCTH.

JladopaTopuas pa6ora «lccnenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHONW M3MEHYHBOCTH. [locTpoeHne BapHaIMOHHOTO psija U
BAPUALIMOHHON KPUBOI».

IpakTHyeckas padora «Mytamnuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJiOBEKA

Kapruotnn uenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBAaHHWS TE€HOMA 4YejaoBeKa. MeToapl M3Y4eHHMs] TE€HETHKH YeJOBEeKa:
T€HEAJIOTHYCCKUN, ONM3HEIOBBIH, IUTOTCHETUYECKUN, TMOMYJIAIMOHHO-CTATUCTHYCCKUH, MOJIEKYIsIpHO-TeHeTnuecknii. CoBpeMeHHOe
ONpEe/IeJICHUE T€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBaHUE, B TOM uucie ¢ nomouipro II[[P-ananmnsa. HacnencrBeHHsble
3a00seBaHMs 4elloBeka. |'€HHbIE M XPOMOCOMHBIC OOJIE3HHM 4eloBeKa. BoJje3HM ¢ HaciaeACTBEHHOW MPEApacioyioKEHHOCThIO. 3HaYeHUE
MEIUIIMHCKON T€HETUKU B NMPEAOTBPAILEHUU U JICYEHUH T€HEeTHYeCcKHX 3abosieBaHUil yenoBeka. MeauKo-TeHETUYECKOe KOHCYIbTUPOBAHUE.
CrBosoBblie KieTKU. [IoHATHE «T€HEeTUYECKOTO Ipy3a». ITUYECKHE aCIEKThl UCCIEOBAaHUI B 00JaCTU PeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

I'enernyeckue ¢akTOpbl MOBHIIEHHON YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY M XUMHUYECKOMY 3arps3HEHHIO OKpYXKaroulei
cpenpl. ['eHeTHUecKast IpeIpacioIOKEHHOCTh YeJIOBEKa K AaTOJOTHSIM.

JdemMoHcTpanun

Tabnuis! u cxemsl: «Kapuortum yenoBekay, «MeToabl H3ydeHHs TeHETUKU YelloBeKay, «I eHeTrnueckue 3a00J1eBaHUs YEIOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuiusi OpraHu3sMoB

JlomecTukauuss M cenekuus. 3apokJIeHUe cenekuuu U jnomectukauuu. Yuyenue H. M. BaBunoBa o LleHTpax npoucxoxaeHus u
MHOT000pa3usi KyAbTypHBIX pacTeHuil. Ponb cenekuuu B cO3JaHUM COPTOB PACTEHUH W TOPOJ KUBOTHBIX. COpT, MOpoja, mTamMMm. 3aKOH
TOMOJIOTHUECKUX PSAZOB B HacleACTBeHHOM n3MeHunBocTH H. Y. BaBunoBa, ero 3HadeHue it CeJICKIIMOHHON pabOTHI.



Mertoapl ceneKIuoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM M HHIWBHAYaJIbHBIH. OTanbl KOMOWHAIIMOHHOM CENEKIUH.
VcnpiTanne mpou3BogUTENCH 1O NMOTOMCTBY. OTOOp MO T'€HOTHIy C MOMOIIBIO OIEHKH (DEHOTHIIAa MOTOMCTBA M OTOOP MO TEHOTHUITY C
nomoibsio ananmza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEICKIMOHHOW paOoThl. PajnanyoHHBI M XMMHYECKH MyTareHe3 Kak MCTOYHHK MYTAaluid y
KYJIBTYPHBIX (OpPM OpraHu3MoB. Vcronp30BaHHe TEHOMHOTO PeaKTHPOBAHHS M METOI0B pekoMOuHaHTHBIX JIHK ams mosydeHus: ncxoaHoro
Marepuania s CEeIeKIHH.

[Tonyuenne nonumionnoB. BHyrpuBumoBas rubpuansanus. Bau3kopoacTBEHHOE CKpellMBaHue, Wiau HHOpuauHr. HeponcrBeHHOe
CKpellliBaHWe, WM ayrOpuauHr. I['erepo3uc u ero mnpuuuHbl. lcnonp3oBaHue rerepo3uca B cenekuuu. OtnanéHHas TUOpUAM3ALMSL.
[Ipeononenue Oecriogus MEKBUIOBBIX THOPUIOB. JlOCTHKEHUS CEEKIUU PACTEHUIN U KUBOTHBIX. «3e1EHas pegontoyusiy.

CoxpaHeHMe U U3y4eHHE FeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX AUKUX POJIUYEH Ul CO3/1aHUsI HOBBIX COPTOB U THOPHIOB
CENIbCKOXO35MCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKuUMy pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
HCUBOMHBIX 8 YEJAX YIVUUEHUS CYWeCmBYIoWUx U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCNe C NPUMEHEHUEeM COBPEMEHHbIX
MEMO008 HAYUHBIX UCCIE008AHUL, NEePed0sblx UOel U NePCNeKMUBHBIX MEXHOI02UI.

JdeMoHcTpanuu

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. [I. Kapnieuenko, I1. I1. JIykesanenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuupel n cxembl: «lIeHTpbl NPOUCXOXKIEHHS M MHOrooOpa3us KyJIbTYPHBIX pacTeHUil», «3aKOH TIOMOJIOTUYECKHUX PSJIOB B
HaCJIeICTBEHHONH N3MEHUUBOCTIY, «MeToabl cenekuuny», «OTaanéHHas rudpuausanusy», «MyTtareses».

JlaGoparopHas padora «/3yueHne cCOpToB KyJbTYPHBIX PACTEHUW U MOPOJ JOMAIIHUX KUBOTHBIX).

JlaGoparopHas padora «/3yueHne MeTOJ0B CEJIEKIIMU PACTEHUIN.

IIpakTuyeckas padora «lIpuBHuBKa pacTeHU».

Jkckypeust «OCHOBHBIE METO/IbI U JOCTHKEHUS CENEeKIMU PACTEHUHM M )KMBOTHBIX (Ha CENEKLMOHHYIO CTaHIIMIO, IJIEMEHHYIO (hepMmy,
COPTOUCIBITATENbHBIN Y4acTOK, B TEIUIMYHOE X035 CTBO, B 1a00paTOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHO10rusl U CHHTeTHYeCKasi 0M0JI0THsA

OOBeKTBI, HCIOJIb3yeMble B OHMOTEXHOJOTMH, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpPbl, MHKPOOPTraHU3MbI, HX XapaKTEpPUCTHUKA.
TpaguumoHHass OUMOTEXHOJIOTHSA: XJIeOOINeUYeHue, IOJydeHUEe KHUCIOMOJIOYHBIX MPOJIYKTOB, BHHOJAENME. MHUKpPOOMOJIOTHYECKUN CHHTE3.
OOBeKTBl MUKPOOHOJIOrHYEeCKUX TexHoJIorui. [Ipon3BoacTBO Oelika, aMUHOKHUCIOT U BUTAMUHOB.

CozlaHue TEXHOJIOTUH W HWHCTPYMEHTOB LIEJICHAIIPABICHHOTO M3MEHEHUS U KOHCTPYUPOBAHMsS TI'E€HOMOB C LEJIbK IOJYyYCHHS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEpXKAlllMX HE BCTPEUAIOIINecs B IPUPO/I€ OUOCUHTETUYECKHE MTyTH.

Knerounas umxeHepusi. MeToapl KylbTyphbl KJIETOK M TKaHEH pacTeHUd M kHUBOTHbIX. Kpuobanku. ComaTnueckas ruOpuau3anus u
coMaTudeckuii smOpuorenes. Vcrnosiabp3oBaHue TaruiouioB B CEJEKIMM pacTeHuil. [lonyuenue MOHOKIOHANbHGIX anmumen. Flcnonvzosanue
MOHOKIOHANbHBIX U NOJUKTOHANbHLIX anmumen 8 meouyune. VICKycCTBEHHOE OIUIOIOTBOpEHUE. PeKOHCTpyKIMS SHIEKIETOK U KIIOHUPOBAaHHE



KUBOTHBIX. METO/J TpaHCIUIAHTALUU SIIEp KIETOK. TexHonocuu 0300posieHus, KyIbMUBUPOBAHUA U MUKPOKIOHAILHO2O DA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHass M TEHHas WHKeHepus. VICKycCTBEHHbIM cuHTE3 reHa M KoHCTpyupoBaHue pekomOuHaHTHbIX JHK. Coszoanue
MPAHC2EHHBIX Op2aHUu3mMo8. JIOCTMXKEHHSI M MEPCIEeKTUBbl XPOMOCOMHOM M T€HHOW HMH)KEHEPUU. DKOJIOTUYECKUE U ITUYECKUE IMPOOJIEMBI
F€HHOW WHKECHEPUHU.

Memunuackue 6unotexnonoruu. [locrreHomuas mudposas meaunuaa. [11[P-auarnoctnka. MeTabomIoOMHBINA aHAIN3, TEHOIICHTPUYCCKHIMA
aHaJIM3 MPOTEOMa 4EJOBEKa JJIsi OLIEHKH COCTOSIHUS €ro 3/0poBbs. lcmonb3oBaHue CTBOJOBBIX KieTOK. TaprerHas Ttepamnus paka. 3D-
OMOMHXKEeHepusi A1 pa3paboTKu (yHIAMEHTAJIbHBIX OCHOB MEIMIMHCKHUX TEXHOJIOTMM, CO3/1aHUS KOMIUIEKCHBIX TKaHEHl codeTaHuem
TEXHOJIOTUH TPEXMEPHOTo OMONPUHTHHTA U cKapOJIIUHTa AJIs pelIeHus 3a7a4 NePCOHAIN3UPOBAHHONW MEAUIIMHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEIbl0 olecrieueHuss KOMOMHUpPOBAHHOM 3amuThl oT Bo3Oymuteneir OPBU, ycranoBienue
MOJIEKYJISIpHBIX MexaHu3MoB (yHkiuonupoBanus PHK-conepxamux BuUpycoOB, BBI3BIBAIOIIUX 0CO00 OMacHble 3a00JIeBaHUSI YENIOBEKa U
KUBOTHBIX.

JdeMoHcTpanuu

Tabmuipsl u cxemsbl: «/cronb3oBaHHEe MHKPOOPTaHHU3MOB B IMPOMBIIUIEHHOM IpPOU3BOJCTBEY, «Kietounas uuxeHepus», «['eHHas
VHKECHEPUS.

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

Ikekypens «bHOTEXHOIOTHS — BayKHEHIIas MPOU3BOIUTENbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE POU3BOICTBO)).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJJHEI'O OBIIETO
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yjbTaTaM OCBOCHHs OOYYArOIIMMHUCSA IPOTrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIC, METANPEAMETHBIE U MTPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMbI MO OHOJOTHH BBIIEICHBI CJICAYIOIIHE COCTaBISIOUIME: OCO3HAHUE
0Oy4arOUIUMUCS POCCHICKOM Tpa)IaHCKONH HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEICIICHHUIO,
Haiuyue momusayuu K OOy4EHHIO OHWOJIOTUH, YeleHAnpasieHHoe pazeumue BHYTPEHHUX YOEKIEHUN IJMYHOCTH Ha OCHOBE KIIFOUEBBIX
[EHHOCTE! M UCTOPUUYECKUX TPATUIINI Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00YUYAIOUTUXCS PYKOBOJICTBOBATHCS B
CBOEH /eATeNbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, MPUCYIIUMU CUCTEME OMOJIOTHUYECKOTO 00pa3oBaHUSs, Haiuyue npasoCco3HaAHUs.
AKOJIOTHUECKOH KYJIbTYPBI, CHOCOOHOCHU CIMAasUmyb e U CTPOUTH )KU3HEHHBIE TIIaHBI.



JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JTOCTHTAIOTCS B €IUHCTBE y4eOHON M BOCIHUTATEIBHOU JESITCILHOCTH B
COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU COLUOKYJIBTYPHBIMH, UCTOPUUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TIPUHSITHIMU
B OOIIECTBE MpaBUJIaMHU M HOPMAMHU TOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS U CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULIMU JTUYHOCTH, MATPUOTU3MA U YBAKECHUS K 3aKOHY U MPABOIMOPSAAKY, YETOBEKY TPYJIa U CTaplIeMy MOKOJCHUIO, B3AUMHOTO
yBa)KeHMsI, OEPEKHOTO OTHOIIEHUS K KyJbTYpPHOMY HaclIeIUI0 U TPAAULIUSIM MHOIOHalMOHaIbHOro Hapoaa Poccuiickoit denepanuu, npupoje
U OKPYXaIoIIEH cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» MOJDKHBI OTpakaTh TOTOBHOCTh U CHOCOOHOCTH OOydYarolIuXcs
PYKOBOJCTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOMW IIEHHOCTHBIX OPHUEHTAIlMW, TMO3WTHUBHBIX BHYTPECHHUX
yOEXIeHU, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00I1€CTBa, pACIIUPEHHE JKU3HEHHOTO OTIBITA U OMBITA IEITEIbHOCTH
B MPOLIECCE PeATN3ALMM OCHOBHBIX HAMPABICHUH BOCIIUTATEIBbHOMN NEATEIHOCTH, B TOM YHCJIE B YACTHU:

1)rpasxkaaHcKoro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh IPAXKIAHCKOM MO3ULIMK 00yJaIOUIErocs Kak akTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JCITEILHOCTH TPU CO3JaHUHU YUEOHBIX MPOEKTOB, PEIICHUN YIeOHBIX U MO3HABATEIBHBIX 3a7a4,
BBITIOJIHEHUH OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPeNesITh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€;

YMEHHE YYHUTHIBaTh B CBOMX JACUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBHS JIIOJCH C pa3HbIMH YOEKICHHUSIMU,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, MMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a1ad,
YBXXUTEIBHOTO OTHOLLIEHUS! K MHEHHIO OIIIOHEHTOB MPHU 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJIEP>KAHUS;

TFOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Ipa’kJaHCKOM MICHTHUYHOCTH, MaTPUOTU3Ma, YBAKEHUSI K CBOEMY HapoAdy, UyBCTBAa OTBETCTBEHHOCTH
nepea PoauHol, ropaocTu 3a cBoM Kpaid, cBOr0 PouHy, CBOM SI3bIK U KYJIBTYPY, IIPOILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun ;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0O U NaMATHHUKAM MOPUPOAbI, JOCTHXKEHUsM Poccuum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OLIEHMBATH BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAUEHUsI OMOJIOTHH B MIO3HAHUU
3aKOHOB MIPHUPO/IBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexx AIEHHOCTh, TOTOBHOCTb K CITY)KEHUIO U 3amute OTeduecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUNCKOIO HApOa;



c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEUICHHs, OPHUEHTHUPYACh HAa MOPAIBHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOTO OYAYILETO;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIAM, CO3AAaHHUIO CEMBbU HAa OCHOBC OCO3HAHHOI'O IMPUHATHUA HCHHOCTeﬁ CEMEIHOM KH3HU B
COOTBCTCTBUU C TpAAULIUAMU HAPOJIOB POCCI/II/I;

4) ICTETUYCCKOI0o BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOTO TBOPUECTBA, CMOPTA, TPYy/a, OOIIECTBEHHBIX
OTHOIIICHUM;

ITOHUMAaHHE SMOIIMOHAIBHOIO BO3JACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMJICHHE ITPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPbI 310POBbS 1 IMOLMOHAILHOTO 0JIATONOJIYYHA:

MMOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro oopasa >ku3HH (30pOBOE MUTAHUE, COOTIOCHNE TUTMEHUYECKUX TIPAaBUII U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MIOHMMaHHUE LIEHHOCTH MPAaBUJ UHIMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MaCHOrO MOBEJECHUS B CUTYALUAX, YTPOXKAIOIIUX 3/I0POBbIO U
JKU3HH JTIONICH;

0CO3HaHME MOCJIEICTBUI U HEIPUATUS BPEJHBIX NPUBBIUEK (YIOTPEOIECHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYLOJIO0HE;

TOTOBHOCTb K aKTMBHOM JI€ATEIbHOCTH TEXHOJIOTUYECKOM M COLMAIbHOM HANIPAaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBIIIOJIHATH TAKyH0 JI€ATEIbHOCTD;

UHTEpEeC K pa3iuyHbIM cdepaM Npo(hecCUOHAIBHON NesTeIbHOCTH, YMEHHME COBEpIIAaTh OCO3HAHHBIM BBIOOP Oyayuiel mpodeccuu u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE I1J1aHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA IPOTSKEHUH BCEH JKU3HU;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHMA:

HKOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HICTOUHUKY )KU3HU Ha 3eMJie, OCHOBE €€ CyL[ECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTHUYECKON KyJIbTYpbl: MPHOOpPETEHHE OIbITa IUIAHUPOBAaHHUS TOCTYNKOB M OLIEHKH HX BO3MOXKHBIX
MIOCJIEACTBUH IJI OKPYXKAIOLLEH Cpebl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;



CMOCOOHOCTh HMCIMOJB30BaTh NMpHOOpeTaeMble MPU HM3YYEHUH OWOJIOTUM 3HAHHMS M YMEHHS INPU PEUICHUH NpoOJeM, CBS3aHHBIX C
panMoHaNBHBIM [IPUPOJIOTIONF30BAaHUEM (COONIOJICHNE TPaBWJI TOBEACHHUS B TPHUPOJE, HANpaBICHHBIX Ha COXpAaHEHHWE paBHOBECHUS B
HKOCHUCTEMAX, OXPAaHy BHJIOB, SKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATUE ACUCTBUN, NPUHOCSIIIMX BpPEI OKpY)KAlOIIEeH MPUPOJHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJIAronpHUsITHHIE
9KOJIOTMYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX JIEHCTBUI U IPEAOTBPAILATh UX;

HaJIMYMe Pa3BUTOrO IKOJIOTMYECKOTO MBIIIJIEHUS, IKOJIOTMUECKON KYIbTYphl, ONbITA JEATEIBHOCTH 3KOJOTMYECKON HalpaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBAThCS MU B MO3HABATEIbHONW, KOMMYHUKATUBHON U COLIMAILHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPaKTHYECKON
JEeSITEeIbHOCTH SKOJIOTMYECKOM HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOW IPaKTUKH,
OCHOBAHHOTO Ha JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOEr0 MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOM KyJIbTYPBhI Kak CPeCTBa B3aUMOAEUCTBUS MEX Y JIFOJIbMU U MIO3HAHUSI MUPA;

MOHUMaHHe crenu(UuKU OMOJIOTUN KaK HayKH, OCO3HaHMs €€ Poju B (JOPMUPOBAHUU PAllMOHATILHOTO HAyYHOTO MBILIUICHHUS, CO3/1aHUN
L[EJIOCTHOTO TPEJACTaBlIeHUs 00 OKpYyXKalolleM MHUpEe Kak O €IWHCTBE IMpPHUpPOJbI, ueloBeKa M OOIIecTBa, B MO3HAHUM TNPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOOIEM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHUHU Ul COBPEMEHHOM LIMBUIIM3ALMU: 00ECIIEUCHHsI HOBOTO YPOBHSI Pa3BUTHUS MEIULIUHBI, CO3JaHHE
NEePCHEKTUBHBIX OMOTEXHOJIOIHMH, CIOCOOHBIX pellaTh pecypcHble MPoOIeMbl pa3BUTHS Y€JI0BEYECTBA, IOMCKA MyTel BBIXOJA U3 TJI00ATbHBIX
9KOJIOTHYECKUX IMMPOo0JIeM M oOecreueHMs Mepexoda K yCTOHYMBOMY pPa3BUTHUIO, PAllMOHAIBHOMY HCIHOJB30BAaHUIO HMPUPOIHBIX PECYpPCOB U
(OpMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HM;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OMOJOIMYECKMX 3HAaHMM B ILeNAX MOBBILIEHUA OOIIeH KyJIbTypbl, €CTECTBEHHO-HAay4HOMH
I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (YHKIIMOHAIBHOM IPaMOTHOCTH 00yyaromuxcs, GopMupyeMoi npu u3y4eHuu OuoJIoruy;

[IOHMMaHHUE CYLUIHOCTH METOJIOB MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIMOJIb30BATh IOTy4aeMble 3HAHMS
IUIsL aHAJIM3a U OOBSICHEHHUS SIBJIICHUH OKPYKAIOLIEro MUpa U IPOUCXOISIIUX B HEM U3MEHEHHH, yMEHHE Jies1aTh 000CHOBAaHHbIE 3aKIIOUCHHS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOILUXCS JAHHBIX C I[EJIbIO OJIY4YEHUS 1I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCII0JIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIs PEeLeHHs IPOOIeM B pealbHbIX )KM3HEHHBIX CUTYAIUSIX;

OCO3HAHME IIEHHOCTH Hay4YHOH JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIHO M HCCIEI0BATEIbCKYIO JESATEIbHOCTh
WHAMBUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPbIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHHUH MO
OMOJIOTUHU B COOTBETCTBUHU C KU3HEHHBIMU NOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHble pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «bronorusy BKIIOYAIOT: 3HAYUMBbIE 1 (POPMUPOBAHHS MUPOBO33PEHUS
oOyJaromuxcss MEeXIUCUUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHAYYHbIe MOHATHUS, OTPaXKAIOIIME LEIOCTHOCTh HAYYHOH KapTHHBI MHpa U
cienn(UKy METOAOB MO3HAHMUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHUE, IPOIIECC, CHCTEMA, HaydYHBIH (akT,
MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIIEOBaHUE, HAOIIOEHUE, N3MEPEHUE, SKCIICPUMEHT U JIPYTHe); YHHBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TI03HABaTeNbHbIC, KOMMYHUKAaTHBHBIC, PETYSTHBHEIE), 0OecreunBaronie GopMupoBanie pyHKIHOHATEHONW TPAMOTHOCTH
M CONMAIBHOM KOMIIETEHIMH OOYYaloImUXCs; CHOCOOHOCTh  OOy4aromUXCs  HCIOJIb30BaThb  OCBOCHHBIC — MEXIUCHUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCaJIbHbIE yueOHbIE IEHCTBUS B T0O3HABATEIBHON U COI[UAJIBHOM MPaKTUKE.

B pesynbrare nzydenus OMOJIOTHH Ha YPOBHE CpeHEro o01iero oopasoBanus y o0ydaromierocst 0yayT copMUpOBaHbl IO3HABATEIbHbIE
YHUBEpCaJbHble y4eOHblE JAEHCTBUSA, KOMMYHUKATUBHbIE YHUBEpCAJIbHbIE ydeOHbIE IEHCTBMS, PETYISTUBHbIE YHHBEpCaJIbHbIE y4eOHbIE
JIEHCTBHS, COBMECTHAS AEITCIILHOCTD.

MertanpeaMeTHbIe pe3yTbTaThl OCBOSHHSI TPOTPAMMBI CPEIHEro 00IIero 00pa3oBaHUs JODKHBI OTPAXKaTh:

OBJIaZIeHI/Ie YHuuBEpCaJdbHBIMHA y‘leﬁHl)lMl/I Mnmo3HaBaTEeJIbHbBIMU HeﬁCTBHHMH:

1)0a3o0Bble JornyecKue JeHCTBHS:

CaMOCTOSITEIEHO (DOPMYITHPOBATH U aKTYyaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NP OCBOCHHWH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalM3a, CUHTE3a, CPAaBHEHMsI, KilacCHU(pUKAIMK, 0000IeHNs),
PacKpbIBaTh CMBICI OMOJIOTMYECKUX MOHATUH (BBIACTATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh CBSA3H C JPYTUMU MOHITUSIMHU);

OTPENENATh LENu JEeATENIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHS, COOTHOCUTH PE3YJAbTaThl JAEATEIbHOCTU C
MOCTABJICHHBIMH LIEJISIMU;

UCI0JIb30BATh OMOJIOTUYECKHE MOHATHS sl 00bICHEHUS (DAKTOB U SIBJICHUI KUBOU MPUPOIbI;

CTPOUTH JIOTMYECKHE PACCyXJACHHs (MHAYKTHUBHBIC, AEAYKTUBHbIC, MO AaHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH U IPOTHUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX, (GOPMYIUPOBATh BHIBOAbI U 3aKIIOUCHNUS;

MPUMEHATh CXEMHO-MOJICNIbHBIE CPEJICTBA JJIsl MPEJCTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOUICHHH B HM3y4aeMbIX OHOJOTHYECKHX
00BeKTax, a TaKXkKe MPOTUBOPEUNI Pa3HOTO POJIa, BBHISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThIBaTh MJIaH pelIeHus MPoOIeMbl C YIETOM aHalIM3a UMEIOLIUXCS MaTEepUaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LEJSIM, OLIECHUBATh PUCKHU TOCTEACTBUN NESATELHOCTH;

KOOPJIUHUPOBATH U BBITIOJIHATE PA0OTY B YCIOBUSIX PEalbHOTO, BUPTYAIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble HCCJIEI0BATEILCKHE IeHCTBUSA:

BJIaJIeTh HaBBIKAMU Yy4eOHO-MCCIIEIOBATEIbCKOM M TMPOEKTHOW JESATETbHOCTH, HAaBBIKAMM pa3pelieHus MpoOiieM, CIOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELICHUs MPAaKTUUYECKUX 33a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB ITO3HAHHUS;



WCIO0JIb30BaTh Pa3IMYHbIC BUIBI ACSITEILHOCTH 10 TIOJYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlUH, PEe0OpPa30BaAHUIO U IPUMEHEHUIO B
y4eOHBIX CUTYAIHIX, B TOM YHCIIC TIPU CO3JAHUH YICOHBIX U COIIMATBLHBIX MPOCKTOB;

(hopMHPOBATh HAYYHBIA THIT MBIIIUICHHS, BIQJICTh HAYYHONW TEPMHHOJIOTHEH, KITFOUCBBIMU OHSITUSIMU U METOIAMH;

CTaBUTH B (POPMYIIHPOBATH COOCTBEHHBIE 3a7]a9l B 00Pa30BATECIILHOM JIEATEIIBHOCTH M KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITh IPUYMHHO-CIICACTBCHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady, BBIIBUTATH THIOTE3y €€ pPElICHHS, HAXOAUTh apTyMEHTHI IS
JIOKa3aTeJIbCTBA CBOMX YTBEPXKIACHUM, 33/IaBATh MApaMETPhl M KPUTEPHH PEIICHUS;

aQHAJIM3WPOBAThH TOJIYUCHHBIC B XOJ€ PCEIICHHS 33Ja4d pPe3yIbTaThl, KPUTUYCCKH OIICHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MCHECHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHANIPABIICHHBIH MTOMCK IMEPEHOCa CPEICTB U CIIOCOO0B ACUCTBUS B IPO(PECCHOHATBHYIO CPELY;

YMETh MIEPEHOCHUTD 3HAHUS B TIO3HABATEIBHYIO M MPAKTHICCKYIO 00JIACTH KU3HEACATEITBHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, Npe/yIaraTh OPWUTHHAIBHBIC IMOJXOJBI M PENICHHUS, CTaBUTh MPOOJEMBI W 3aJlaud, JIOIYCKAIOIIHe
aIbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PAa3IMYHBIX HCTOYHUKAX HHPopManuu (TekcTe Yy4eOHOro mocoOus, HAay4yHO-MOMYJISIPHON JHUTepaType,
OMOJIOTMYECKUX CIIOBAPSX U CIIPAaBOUYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHanu3upoBaTh UHPOPMALIUIO Pa3INYHBIX BUAOB U
(dbopM mpescTaBICHHs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(hopMyIUPOBaTh 3alPOCHl U MPUMEHSTH PA3JIMUHBIC METObI MPHU TIOWCKE M 0TOOpEe OMoJoTHYEeCKOM MH(OpMAIUU, HEOOXOIUMOM IS
BBITIOJIHEHUS Y4eOHBIX 3a7a4;

MpHOOpeTaTh OMBIT HCHOJIb30BaHUS HHMOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN, COBEPUICHCTBOBATH KYJIbTYPY AKTHBHOTO
WCI0JIb30BAHUS PA3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMYy MpeicTaBlieHUs OHoJoruueckoi wuHpopManuu (cxembl, rpaduku, Iuarpammel,
TaOJIULIbI, PUCYHKU U APYTOE);

UCI0JIb30BAaTh HAYYHBIH S3bIK B KAUECTBE CPECTBA MpU paboTe ¢ OHOJOrnveckoi nHopMaluen: MPUMEHITh XUMUYECKUE, (PU3UUECKUe
U MaTeMaTH4eCKHe 3HAKU U CUMBOJBL, (popmyIibl, ab0OpeBHaTypy, HOMEHKIIATYPY, UCIOJIB30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIUYECKHE
CpeICTBa HArJSAHOCTH;

BIIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHMOpMAaIK, HHHOPMAITMOHHOHN 0€30MacCHOCTH JTHYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAeliCTBUSIMU:

1)o0menue:



OCYIIECTBIISATh KOMMYHHUKALIUU BO BCEX cpepax KHU3HH, aKTUBHO Y4aCTBOBATH B JTUAJIOTE WJIM AUCKYCCHUHU MO CYLIECTBY OOCYXKIaeMOn
TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BBICKA3bIBaTbh CYKJEHHSI OTHOCHUTEIbHO BBINOJIHEHMS IIpeIaraéMoi 3ajaud, YYMTHIBaTh UHTEPECHl U
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHUH);

pacrio3HaBaTh HeEBepOabHBIE CPEICTBA OOIIEHUS, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS
KOH(QIMKTHBIX CUTYaIMi, yMETh CMATYATh KOH(DIMKTHI M BECTH IIEPETOBOPHI;

BJIQJIETh Pa3IMYHbIMM criocoO0aMu OOUIEHUS M B3aUMOJICHCTBHUS, NOHHMMATh HAaMEPEHHUs IPYTUX JIOAEH, MPOSBIATH YBAKUTEIbHOE
OTHOIIIEHHE K COOECeTHUKY U B KOPPEKTHOH opme popMyIHpOBaTh CBOU BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHas 1eTeJIbHOCTD:

MOHUMAaTh M MCMOJb30BaTh MPEUMYLIECTBA KOMAHAHOW W WHIUBUIAYalIbHOW pabOThl MpU pElIEHUU OHOJIOTMYecKON MpoOsIeMbl,
000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBLIX (POPM B3aMMOJEHCTBHS NPU pelIeHNH yueOHOM 3a1auu;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX AEUCTBUM ¢ yIETOM OOIIUX HHTEPECOB U BO3MOKHOCTEN KaXk/I0T0 WieHa KOJIJIEKTHBA;

MPUHUMATh LI€JIM COBMECTHOM /eATeIbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH NEHCTBUS MO €€ JAOCTUKEHHIO: COCTaBIAThH IUIaH
JEHCTBUM, pactpeIesAiTh POJIU ¢ Y4ETOM MHEHUN YYACTHUKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIAJa U KaX/I0TO yYaCTHUKA KOMaH bl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KpUTEPUSIM;

IIpeIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEH C MO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IOBEICHUE B PA3IMYHBIX CHUTYyalUsX, MPOSABIATb TBOPUYECTBO M BOOOpa)KeHUE, ObITH
VHULNATUBHBIM.

OgyajeHye yHHBeEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMM:

1)camoopranu3zaums:

UCIOJIb30BaTh OUOJIOTHYECKNE 3HAHUS JJIS BBISBICHUS IPOOJIEM U MX PEIIECHUS B )KU3HEHHbBIX U YU€OHBIX CUTYaIMSIX;

BbIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI LIEJIEBbIE€ M CMBICIOBBIE YCTAHOBKH B CBOMX JAEHCTBHUSX M IOCTYIKaxX IO OTHOIIEHUIO K
YKUBOU NPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATENBHYIO IESTEIbHOCTD, BBIABIATH IPOOIEMbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aaUH
B 00pa30BaTENIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBJATh IUIAH pelIeHuss NpoOieMbl C Y4ETOM MMEIOIIMXCS PecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEeANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclMpsATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEIIOYTEHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;



crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO INMHPOKOH SPYIUIMH B Pa3HBIX 00OJACTAX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOU
00pa3oBaTeNbHBIN U KyJIbTypHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEISIM;

BJIQJICTh HABBIKAMU TI03HABATEILHON PE(PIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUIA W MBICIHTEIBHBIX IPOIECCOB, HX PE3yIbTaTOB
Y OCHOBAHMWH, HCIOJIB30BATh MPUEMBI peIeKCHH /sl OLIEHKH CUTYaIlMH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

3)npunsaTHe ceds U APYrux:

MIPUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS cojaepkaHMsa yueOHoro mpenmera «buosorus» Ha yriyOn€éHHOM YpOBHE OpPHUEHTHpPOBAHBI Ha
obecnieuenne npoGuILHOTO 00y4YeHHsT oO0ydaromuxcsi Onosoruu. OHK BKITIOYAIOT: crieluduueckue ajisi OMOJOTUY HaYyYHbIC 3HAHUS, YMEHUS U
CrocoObl AEWCTBUN MO OCBOCHHIO, MHTEPIpPETAlMU U MPeoOpa3oBaHUIO 3HAHUN, BUABI ACATEIHLHOCTU MO MOJYYEHUIO HOBBIX 3HAHUM M HX
MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX, @ TAaKK€ B pealibHbIX JKU3HEHHBIX cUTyauusx. [IpenmMeTHbie pe3ynbTaThl MpeACTaBiCHbI MO rojam
W3Yy4YECHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTro npenmera «buonorusy B 10 kracce n0MKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MeCTe M POJU OUOJOTMH B CHCTEME ECTECTBEHHBIX HayK, B ()OPMUPOBAHUU ECTECTBEHHO-HAyYHOMU
KapTUHBl MHpa, B TMO3HAHUU 3aKOHOB MPHPOJABI M PELICHUU MPoOJieM palMOHAJIbLHOIO MPUPOIOINOIb30BaHUsA, O BKJIAJ€ POCCHUCKUX U
3apyO0eKHBIX YUEHBIX B pa3BUTHE OMOJIOTUHY;

BIIQJICHUE CHUCTEMOM OMOJIOTMYECKMX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOMOJArarlue OMOJOTUYECKHE TEPMHUHBI U MOHATUS (KU3Hb,
KJIETKa, OpraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYIISIMs, CAMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE),
ounosornueckue Teopuu (kierounas treopus T. IlIBanna, M. llneiinena, P. BupxoBa, XxpoMocomHasi Teopus HacieacTBeHHOoCcTH T. Moprana),
yuenus (H. 1. BaBunoBa — o 1ieHTpax MHOT0OOpa3usl U MPOUCXOKICHHUS KYIbTYPHBIX PACTeHUI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB MEPBOTO
MOKOJIEHUS, PACILEIUICHUs, YUCTOTHl TaMeT, HE3aBUCHUMOro HacienoBaHus [. MeHzaens, roMoJIOTMYECKUX pSAI0B B HACIEICTBEHHOU
n3menunBoctd H. M. BaBuiosa), npuHIUIBI (KOMIZIEMEHTAPHOCTH);



BJIaJICHHE OCHOBHBIMU METOJAaMH Hay4YHOTO MO3HAHMS, HCIIOJIb3YEMbIX B OMOJOTHUECKUX MCCIETOBAHUAX KHUBBIX OOBEKTOB (ONHMCaHUE,
U3MepeHue, Hab0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYIIECTBEHHBIC IPHU3HAKH: BHUPYCOB, KJIETOK NPOKAPUOT W 3YKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MoOB, B TOM 4YHUCIIe OaKTepuii, TpHOOB, PACTEHUH, KUBOTHBIX M YEIOBEKa, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,
YeJI0BEeKa, MPOILIECCOB KU3HEACATEILHOCTH, MPOTEKAIONINX B OpPraHU3Max pPacTeHUH, JKMBOTHBIX M YeNOBEKa, OMOJOTMYECKHX IMPOLECCOB:
oOMmeHa BemecTB (MeTa®O0JIM3M), MPEBpAIEHUS] SHEPTHH, OpPOXKEHUs, aBTOTPO(PHOTO W TETepOTPO(HOTr0 THUMOB NHUTAHUS, (DOTOCHHTE3a H
XEMOCHHTE3a, MUTO3a, Mei03a, TaMeTOreHe3a, IMOpHoreHes3a, MoCTIMOPHOHAIIBHOTO Pa3BUTHS, Pa3MHOKEHUS, WHINBUAYALHOTO Pa3BUTHUS
opraHusMa (OHTOr'€He3a), B3aUMOJICHCTBHSI T€HOB, F€TepO31ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIIMBATh B3aMMOCBS3M MEXIY OpPraHOWJaMHU KJIETKH M HMX (YHKIHUAMH, CTPOCHHEM KJIETOK pPa3HbIX TKaHEH U X
GyHKIUSAMEU, MEKIY OpraHaMu ¥ CHCTEMaMH OPTaHOB y PacTE€HHH, )KHBOTHBIX U Y€JIOBEKa U UX QYHKIMSMH, MEXKIy CHCTEMAMH OPTaHOB M MX
GYHKIUSAMEU, MEXIY dTalaMi OOMEHa BEIECTB, dTallaMy KJIETOYHOTO IHKJIA M XU3HEHHBIX ITUKJIOB OPraHW3MOB, dTallaMu AMOPHOHAILHOTO
Pa3BUTHUSL, TEHOTUIIOM U (GEHOTUIIOM, (DEHOTHUIIOM U (PaKTOpaMu cpebl OOUTaHUS;

YMEHHUE BBISBIISATh OTIMYATEbHBIC IPU3HAKHN )KUBBIX CHCTEM, B TOM YHUCIIE PACTCHUH, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCIOJB30BATh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO M CHMBOJIMKY JUISl JOKa3aTelbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX I'PYIIIL;

YMEHHE pelaTb OWOJIOTMYECKUE 3aJaud, BBISBIATH NPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY HCCIEAYEMbIMH OHOJIOTHYECKUMU
IIPOLIECCaMU U SIBJICHUSMHU, JIeJIaTh BBIBO/IbI U IIPOTHO3bI HA OCHOBAHUH TOJTYYEHHBIX PE3YIbTAaTOB;

YMEHHE BBITIOJHATHh J1a0OpaTOpHBIE W TPAKTHYECKHE pabOThI, COONIOAATh MpaBWja MpU paboTe C y4eOHBIM M J1a0OpPaTOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIIBUIATh TMIIOTE3bl, IPOBEPATh UX SKCIEPUMEHTAIBHBIMU CpEACTBaMH, (HOPMYIUPYs Lellb UCCIEN0BaHUS, aHAJIU3UPOBATh
IIOJIy4EHHBIE PE3YNIbTaThl U JI€aTh BHIBO/IBI,

YMEHHE Y4acTBOBaTb B y4eOHO-MCCIIEOBATENbCKON paboTe 1Mo OMOJIOIMH, 3KOJIOTMH M MEAMLMHE, MPOBOAMMOM Ha 0a3e IIKOJIbHBIX
Hay4HbIX OOIIECTB, U IyOJUYHO MPEACTABIATh IOJTYUYEHHbIE Pe3yJIbTaThl HA YYEHUYECKUX KOH(PEPEHLIUSAX;

YMEHHUE OLEHUBATh JSTHUYECKHE AacCIeKThl COBPEMEHHBIX HCCIIEOBAaHMM B o00JacTh OHONOTMUM U MEIUIMHBI (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOZOTBOPEHHE, HANIPABJIEHHOE U3MEHEHUE FeHOMA U CO3/IaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbBIOOp Oynymieid mpodeccHoHaNbHOW JesITeIbHOCTHM B 007acTH OHOJIOTHH, MEAULIUHBI,
OMOTEXHOJIOIMH, BETEPUHAPUH, CEIbCKOTO X035 CTBa, MUILEBOI MPOMBIIIJICHHOCTH, YIIIYOJSATh [103HABATENIbHBIA UHTEPEC, HAIIPAaBJICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOUIEH Mpodeccuu | NPOJOJDKEHHE OHOJIOTMYEeCKOro oOpa3oBaHUS B OpraHM3allUsAX CpEIHEro
po(heCCHOHAIBFHOTO U BBICIIET0 00pa30BaHus.

IIpenmeTtHbIe pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» B 11 knacce NOMKHBI OTPaKaTh:



c(OPMHUPOBAHHOCTh 3HAHUIA O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMM COBPEMEHHOU €CTECTBEHHO-
HAy4YHOU KapTHHBI MHUpa, B TIO3HAHUH 3aKOHOB MPUPOJBI  PEIICHUH IKOJOTHYECKUX MPOOIeM YeJI0BEUYECTBa, a TAK)KE B PEHICHUU BOMPOCOB
paMOHATBFHOTO MMPUPOIOTIONB30BAHMSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIIEHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIA/IE POCCHUCKUX
1 3apyOeKHBIX yIEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CUCTEMOI OMOJIOTMYECKMX 3HAHUM, KOTOpasl BKJIKOYAET ONPEAEICHHUS M NMOHMMAHUE CYIHOCTH OCHOBOIIOJIATaOLINX
OMOJIOTUYECKUX TEPMHHOB W TOHATUH (BHI, ASKOcHUCTeMa, Owocdepa), Ouonormueckue Tteopun (dBomronmoHHas Tteopust Y. JlapsuHa,
CUHTETHYECKass Teopusi dBoitonun), yuenust (A. H. CeBeproBa — o myTsx U HampasieHusx sBojtonnu, B.M. Bepnaackoro — o 6uocdepe),
3aKoHBI (reHetndeckoro paBHoBecus k. Xapau u B. BaitnOepra, 3aponpimeBoro cxoactsa K. M. bapa), npaBuna (munumyma 0. Jlubuxa,
9KOJIOTMYECKOM MUpaMuUbl SHEPTUH ), TunoTe3sl (tunoresa «mupa PHK» V. I'nnbepra);

YMEHHE BJaJIeTh OCHOBHBIMU METOJaMH HAay4HOTO MO3HAHMS, UCIOJIb3YEMbIMH B OMOJOTMYECKHX HCCIETOBAHUSAX JKUBBIX OOBEKTOB U
AKOCHCTEM (OMHCaHKe, U3MEPEHNe, HaOII0AeHNE, IKCIIEPUMEHT), CIOCO0aMU BBISIBIIEHUS U OLIEHKH aHTPOIOTE€HHBIX U3MEHEHU B IPUPOJIE;

YMEHHE BBIAEATh CYLIECTBEHHbIE NMPU3HAKHU: BUIOB, OMOTE€OIEHO30B, KOCHCTEM M Ouochepbl, CTAOMIM3UPYIOLIET0, ABUXKYIIETO U
Pa3phIBaOIIET0 €CTECTBEHHOTO OTOOPA, aJUIONaTPUYECKOTO0 M CHMIIATPUYECKOTO BHJI000pAa30BaHMUs, BIMSHUS JBWKYLIIUX CHJI 3BOJIOLUHU Ha
reHo(OoH/ NOMyJIALNY, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpesie OOUTaHUs, YepeI0BaHUs HalpaBJIEHUI 3BOIOINH, KPYTOBOPOTA BEILECTB U
MOTOKA SHEPrUU B IKOCHUCTEMAX;

yYMEHHE yCTaHaBJIMBATh B3aUMOCBSI3U MEXIy IPOILECCAMH ABOJIOLUH, IBMKYIIIUMH CHJIaMU aHTPOIOTEHEe3a, KOMIIOHEHTAMU Pa3InYHbIX
HKOCHUCTEM U MPHUCTIOCOOICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE BBIABIATH OTIMYUTEIbHBIE MPHU3HAKU JKUBBIX CHUCTEM, MPUCHOCOOIEHHOCTh BHUJOB K cpele oOuTaHus, abMOTHYECKUX H
OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aHMMOCBS3€H OpPraHu3MOB B COOOIIECTBAX, AHTPOIOTEHHBIX HW3MEHEHMH B SKOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHE HUCHOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTMYECKYI0 TEPMHUHOJIOTHUIO M CHUMBOJHUKY JJISi JIOKa3aTelbCTBa POJICTBA
OpPraHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYII, B3aUMOCBSI3U OPraHU3MOB U Cpelbl OOMTaHUs, €JUHCTBA YEJIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpPaHEHHUs MHOT0OOpa3us BUAOB U IKOCHCTEM KaK YCIOBUS COCYILIECTBOBAHUS IIPUPOIBI U YEIOBEUYECTBA;

yMEHHE peliaTb OHOJOTMYECKHE 3aJaud, BBISBIATH MPUYMHHO-CICICTBEHHBIE CBS3M MEXIY HCCIEAYEMbIMH OHOJOTHYECKIMHU
MIpoLIeCCaMU U SIBJICHUSAMHU, JIeJIaTh BHIBOJBI U MPOTHO3BI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMOIHATH JIA0OpATOpPHBIE M MpaKTHYECKWe padoThl, cOONIONaTh MpaBuia Ipu padboTe ¢ y4eOHbIM U JabOpPaTOPHBIM
obopynoBaHueMm;

YMEHHUE BBIJBUIaTh THIOTE3bl, MPOBEPATh UX HKCHEPUMEHTAIBHBIMHU CPEJICTBAMM, (GOPMYIUPYS LeJIb MCCIEIOBAHUSA, aHAIU3HPOBATH
MIOJIyYEHHBIE PE3YJIBTAThI U JEJIaTh BBIBOIBL;

YMEHHE Y4acTBOBaTh B y4eOHO-HCCIIEOBATENILCKON paboTe Mo OMOJIOTHH, SKOJOTUU M MEAUIMHE, IPOBOJUMON Ha 0a3e MIKOJbHBIX
Hay4HbIX OOIIECTB, U MyOJUYHO MPEACTABIATH MOJTYUYECHHbIE Pe3yIbTaThl HA YICHHYECKHX KOH(PEPEHIINSAX;



YMEHHUE OILIEHWBATh TUIOTE3bl M TEOPUU O MPOMCXOKICHHH >KHU3HHU, YEJIOBEKa M YEJIOBEYECKHX pPac, O MPUYMHAX, MOCIECACTBUSAX U
crioco0ax MpeAoTBPALICHHUS TI00aTbHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIICCTBJIATh OCO3HAHHBIM BBIOOp Oymymiel mpodeCCHOHATBHONW JEATEIHbHOCTH B 00JIACTH OWOJIOTHH, 3KOJIOTHH,
MIPUPOJIOTIONIF30BAHNSA, MEAULUHBI, OMOTEXHOJOTUH, IICUXOJOTHUH, BETEPUHAPUH, CEIbCKOTO XO3SCTBA, NHINEBOW MPOMBINIICHHOCTH,
yrIyOJsiTh TIO3HABATENLHBIA MHTEPEC, HATIPABJICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH MPOdeccHn U MpoI0JKeHne OMOIOTHIECKOTO
00pa3oBaHus B OPraHU3aLUAX CPETHETO MPO(HECCHOHATFHOTO U BBICIIET0 00pa30BaHMUsL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3ae/ioB JuekTpoHHbIE (U PpOBBIE)
KonTtpousn IIpakTHyeck
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE PecypcChl
ble padoThI e padoThbI
POIII Buonorus - Poceuiickan
1 buonorus kak Hayka 1
9/1eKTPOHHaA Wwkoa (resh.edu.ru)
5 JKuBsble cucteMbl U UX 5 PO Buonorus - Poccuiickas
U3y4YEHUE 3/1eKTPOHHaA wkoa (resh.edu.ru)
Buonorus - Poccuiickan 91eKTpoHHaA
3 buonorus knerku 2 0.5 wkona (resh.edu.ru)
4 XuMHu4eckas Opranu3anus 10 1 1 POIII Buonorus - Poceuiickan
KJIETKU 3/1eKTPOHHaA wkoa (resh.edu.ru)
5 Crpoenue u GyHKIUH 8 5 POIII Buonorus - Poccuiickas
KJIETKHU 3/1eKTPOHHaA Wwkoa (resh.edu.ru)



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OOMEH BelIeCTB U

POIII Buonorus - Poccuiickas

6 MIPEeBpAIlEHUE YHEPTUU B 9 1
DeBp 3/IeKTPOHHas WwkKona (resh.edu.ru)
KJIETKE
HacnencrBennas .
PDIII Buonorus - Poccuiickas
7 nHpopManus u 9 0.5
. 3/IeKTpOHHasa Wwkona (resh.edu.ru)
peanu3anus €€ B KJIETKE
o POIII Buonorusa - Poccuiickas
8 JKW3HEHHBINA IHUKIT KIIETKA 6 0.5 1
3/IeKTpOHHas Wwkona (resh.edu.ru)
9 Crtpoenue u GyHKITUU 17 15 POIII Buonorwus - Poccuitckas
OpraHU3MOB ' 9/IeKTPOHHasA wkoa (resh.edu.ru)
10 Pa3zmHoOXeHue u pazButue 8 15 POIII Buonorwus - Poccuitckas
OpraHU3MOB ' 9/71eKTPOHHaA wkona (resh.edu.ru)
I'eneruka — Hayka o
1 HACJIEICTBEHHOCTH U 5 05 POIII Buonorusa - Poccuiickas
NU3MECHYMBOCTH ' 3/IeKTPOHHasA wKona (resh.edu.ru)
OpPraHu3MOB
12 3aKOHOMEPHOCTH 10 1 1 POIII Buonorus - Poceuiickan
HaCJICICTBEHHOCTH 3/1eKTPOHHasA wKona (resh.edu.ru)
13 3aKOHOMEPHOCTH 6 1 POIII Buonorus - Poccumiickan
H3MEHUYUBOCTHU 3/1eKTPOHHasA wKona (resh.edu.ru)
POIII Buonorus - Poccuiickas
14 I'eneTnka yenoBeka 5 0.5
3/1eKTPOHHasA wKona (resh.edu.ru)
POIII Buonorus - Poccuiickas
15 Cenexuust OpraHu3MoB 4 1

3/IeKTPOHHaA WwKona (resh.edu.

ru)



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

buorexnonorus u

POIII Buonorus - Poccuiickas

1 4
6 CUHTETHUYECKAs OMOJIOrUus 3/IeKTPOHHaA wkona (resh.edu.ru)
PDIII Buonorus - Poccuiickas
17 PesepBHOE Bpems 1
3/IeKTPOHHasA WwkKona (resh.edu.ru)
TBO HACOB
OBILIEE KOJIMYECTBO CO 104 25 13

10 [TPOT'PAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KVIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LM (POBbIE)
KoHuTpoJuabsH IIpakTHyeck
n/n U TeM MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
ble padoThl He padoThl
3apoK/IeHNE U pa3BUTHE
POIII Buonorus - Poccuiickas

9BOJIFOLIMOHHBIX

1 . 4 3/1eKTPOHHanA wkona (resh.edu.ru)
MIPEACTABICHUN B
Oouonorun

9 MukposBontonus u eé 14 1 5 POIII Buonorus - Poccuiickas
pe3ynbTaThI 9/71eKTPOHHasA wkona (resh.edu.ru)

3 MakposBomronus u e€ 5 POIII Buonorus - Poccuiickas
pe3yIbTaThI 9/1eKTPOHHaA wkoa (resh.edu.ru)

4 [Ipoucxoxaenue u 15 15 POIII Buonorus - Poceuiickan
pa3BUTHE )KU3HU Ha 3emiie ' 9/1eKTPOHHaA wkoa (resh.edu.ru)

5 [IpoucxoxaeHue yeaoBeka 10 1 1 POIII Buonorus - Poceuiickan
— QHTPOIIOI'EHE3 3/1eKTPOHHaA Wwkoa (resh.edu.ru)
DKOJIOTHS] — HayKa O
B3aMMOOTHOILLIEHUAX

5 OpPraHU3MOB U 3 05 POIII Buonorwus - Poccuitckas
HaJJOpraHU3MEHHBIX ' 3/1eKTPOHHaA Wwkoa (resh.edu.ru)
CUCTEM C OKpYXarolen
cpenoit

7 Opranusmel u cpeaa 9 15 POIII Buonorwus - Poccuitckas
obuTaHus ' 9/71eKTPOHHasA wkona (resh.edu.ru)

8 DKOJOoTHUs BUAOB U 9 0.5 POIII Buonorus - Poccumiickan



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

MOMYISA I

3/IeKTPOHHaA wkona (resh.edu.ru)

DKOIOTHA COOOIIECTB.

PDIII Buonorus - Poccuiickas

9 12 0.5
DKOJIOTHYECKHE CUCTEMBI 3/IeKTpOHHas Wwkona (resh.edu.ru)
10 buocdepa — rnodanbHas 6 POIII Buonorus - Poccuiickas
IKOCHUCTEMA 3/IeKTpOHHas WwkKona (resh.edu.ru)
11 YenoBek U OKpyKaromas 6 POIII Buonorus - Poccuiickas
cpena 3/71eKTPOHHas wkona (resh.edu.ru)
POIII Buonorus - Poccuiickas
12 PesepBHOE Bpems 8
3/IeKTpOHHas Wwkona (resh.edu.ru)
OBIIEE KOJIMYECTBO HYACOB
1 102 7.5

I10 ITIPOTPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoJsnyecTBo yacoB
i DJIeKTPOHHbIE
ara
n Konutpoas | Ilpakruuec nugposeIe
Tema ypoka Bce H3yYeH
/ HbIE KHe o0pa3oBareJib
ro ust
I padoThI padoThI HbI€ pecypchl

Brostorus xak KOMITJIEKCHAS
HayKa ¥ KaK 4acTb 1
COBPEMEHHOTO OO0ITECTBA

JKuBBIE CHCTEMEI U UX CBOMCTBA 1

YpoBHEBas opraHu3anus KUBbIX
CUCTEM

WcTopus OTKPBITHS U U3Y4eHUs
kieTku. Knerounas reopus




Meroasl MOIEKYIAPHON U
KJICTOYHOU OMOJIOTHH.
[TpakTuyeckas pabora
«M3ydyeHne METOI0B KJIIETOYHOU
ouosoruu (xpomarorpadmus,
anexTpodopes,
muddepeHuanbsHoe
ueHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUNA COCTAB KJIETKU

MuHepalibHbIE BEIIECTBA
KJIETKH, BX OMOJIOTHYECKasi pOJIh

Opranuueckue BelecTBa
KJIICTKH — OCJIKH.
JlaGopaTtopHnast pabota
«O06HapyxeHne OEITKOB C
ITOMOIIBIO KAaYeCTBEHHBIX
peakuuin»

0.5

CaoiicTBa, KIaccupuKaius u
¢byHKIMH OeNKOB

OpraHI/I‘IeCKI/IC BCIICCTBA
KJICTKHU — YI'JICBObI

Opl"aHI/I‘-ICCKI/Ie BCIICCTBA
KIJIICTKHU — JIMITUbI




1 KonTtponsnas padora Nel
2 "Buosiorus xak Hayka"
Hyxnennosbie kucnotsl. [JHK u
1 PHK. JIaGopatopnas pabora
3 «MccnenoBanne HYKJIEHHOBBIX 0.5
KHCJIOT, BBIJIETIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
1 Crpoenue u pynkunu ATO.
4 Hpyrue nykieozuarpudocdats
(HT®)
1 CexBenuponanue JIHK.
MeTto bl TEHOMUKH,
5
TPAHCKPUIITOMUKHU, TPOTEOMHUKH
1 MeTonasl CTpYKTYpHOI
6 O6uosoruu
1 Tunsl KIETOK.
7 [IpokapuoTnueckas KjieTka
CrpoeHnue 3ykapuoTUYeCKOn
1 kietku. [IpakTudeckas padora 05
8 «M3ydyeHne CBOMCTB KIETOYHOU '

MeMOpaHbI»




IToBepxHOCTHBIN anmapar
KJIETKU

OnHomMeMOpaHHBIE OPTaHOUIBI
kneTku. [Ipaktuueckas padora
«M3yueHue NBUKEHUS
LUTOIJIA3MbI B PAaCTUTEJBHBIX
KIIETKax»

0.5

[TomyaBTOHOMHBIE OpraHOWIbI
KJICTKH: MATOXOHJIPUH,
actu bl JlabopaTopHas
pabota «MccnenoBanue
IU1a3MOJIM3a U ICTUIa3MOJIn3a B
PaCTUTENIbHBIX KIIETKaX»

0.5

HemeMmOpanHbie opranou/ bl
KIIETKU

W NN DN

Crpoenue u GyHKIUU Aapa

CpaBHUTENIbHAS
XapaKTepPUCTHUKA KIETOK
sykapuoT. JlaboparopHas
paborta «3ydyeHue cTpoeHus
KJIETOK pa3JIMYHbIX
OpraHU3MOB»

0.5




ACCUMUIISITINS ¥ TACCUMUIISIIHS
— JIBE CTOPOHBI METa00IU3MA.
Tunsr oOMeHa BeIecTs.
JIaboparopHas paboTa
«M3ydeHne KaTaIUTUIECKOU
aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUIIa3bl WIIN
KaTaasbl)»

depMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTtabonusma. JlabopatopHas
pabora «3y4yeHue
(hepMeHTaTUBHOTO
paclienieH s IepoKcuaa
BOJIOPO/Ia B PACTUTENbHBIX U
AKHUBOTHBIX KJIETKaX»

0.5

benku-akTuBaTopel U OCIKH-
MHTHOUTOPBI

ABTOTpOdHBIHI THIT 0OMEHa
BEIIICCTB

O N0 NN DN

doTocunTes




Xemocuntes. JlabopaTopHas

3

0 pabota «CpaBHEHHE TIPOIIECCOB 0.5
(boTOCHHTE3a U XEMOCHHTE3a
AnHaspoOHbIe OpraHu3Mbl. Buib!

3 Oposxenus. JlabopaTopHas

1 pabota «CpaBHEHHE MPOIECCOB
OpOKEHUS U JIbIXaHHSD»

3 AnpoOHBIE OPTaHU3MBI. DTaITbI

2 SHEPTEeTUYECKOro 0OMeHa
DHeprusi MeMOpPaHHOTO

3 rpaaueHTa npotoHoB. CHHTE3

3 AT®: paborta mporonHoit ATD-

CHHTAa3bI

Peakuuu MAaTpUYHOI'0 CHHTC3a

TpancKkpunIus — MaTpUYHBIN
cunre3 PHK

o Wl o1 Wb~ W

TpaHcnsauus u e€ sransl




KonupoBanue aMHUHOKHCIIOT.

3
7 Pounb pubocom B OGuocunTe3e
Oenka
3 Opranu3anus TeHoMa y
8 MPOKAPHOT U DYKApUOT
3 MonexymsipHbIe MEXaHH3MBI
9 HKCTIPECCHH TEHOB Y DYKapuoOT
Bupycsl — BHeKIIETOUHBIE
4 (hOopMBI KU3HU U OOJTMTaTHBIE
0 napasuthel. [IpakTudeckas 0.5
pabota «Co3aanue Mo ieIu
BHpYCa»
4 Bupychsie 3a06oeBanms
1 YeJI0BeKa, )KUBOTHBIX, PACTCHUI
HaHnoTexHoJIOTHY B OHOJIOTHU U
4 Menunuae KortponpHas padora
" 0.5
2 No2 "Crpoenue u pyHKuuU

KJIETKH"

JKU3HEHHBIN UK KIETKU

A bMWD

Matpuunsiii cuntes JTHK




Xpomocomsl. JTabopaTopHast
pabora «M3ydeHune XxpoMocoM
Ha 'OTOBBIX MUKPOIIpENapaTax»

0.5

JleneHne KIeTKu — MHUTO3.

Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas
paborta «Habmoaenne MuTo3a B
KJIETKaX KOHYMKA KOpEIKa JTyKa
(Ha TOTOBBIX
MUKpOTMpernaparax)»

0.5

PGFYHHHI/IH KHU3HCHHOI'O OUKJIa
KJIE€TOK

Opranu3Mm Kak eMHOE 11eJI0e

Txanu pacrenuid. JlaboparopHas
pabota «/3yueHue TkaHen
pacTeHui»

0.5

TkaHu )XUBOTHBIX U YEJIOBEKA.
JlaGopaTopHas pabora
«M3yueHune TKaHeW KUBOTHBIX)

0.5




Opransl. CucTEMbI OPraHoB.

5 Jlaboparopnast pabota 05

2 | «/3ydeHue OpraHoB [BETKOBOTO '
pacTeHus»

5)

3 Ormopa Tena opraHu3MoB

)

4 JIBMKEHHE OpPraHU3MOB

)

5 [Intanne oprann3zMoB

5 [IuTanue MO3BOHOYHBIX

5 XKUBOTHBIX. [InmeBapuTenbHast
CUCTEMA YEJIOBEKa

5

7 JIpIxaHue opraHu3MoB

5 JIpIXaHue MO3BOHOYHBIX

8 YKUBOTHBIX U YEJIOBEKa

5 Tpancnopt BemecTB y

9 OpraHU3MOB

5 KposenocHas cucrema

0 [M03BOHOYHBIX )KUBOTHBIX U

YCJIIOBCKA

Brigenenue Y OpraHnu3MoB

N O, O

3amura y opraHusMoB




NMMyHHas cucreMa 4eaoBeKa

A~ O w o™

Pasgpaxkumocts u perymsus y
OpraHu3MOB

I'ymopanbHas peryisanus u

6
5 SHJIOKPUHHAS CHCTEMA
KUBOTHBIX U YEJIOBEKA
6 ®opMBI pa3MHOKECHHS
6 OpPraHU3MOB
6
7 [TomoBoe pa3mMHOXKEHUE
6
Meiios
8
I"ameTorenes. O6pazoBaHue U
pa3BUTHE MOJIOBBIX KIETOK.
6 JlaGopaTopHas pabota 05
9 «3ydenue cTpoeHUs MOJIOBBIX '
KJICTOK Ha TOTOBBIX
MUKpOIIperapaTax
7 WNupuBuayansHOE pa3BUTHE
0 OpPraHu3MOB — OHTOT'CHE3
7 3akiagka OpraHoB U TKaHEH U3
1 3apO/IBIIIEBBIX TUCTKOB




Poct u pa3BuTHE JKUBOTHBIX.
JIaboparopHas pabota
«BpIsiBIIEHUE TPU3HAKOB
CXOJICTBA 3apOblIIEH
MMO3BOHOYHBIX YKUBOTHBIX)

0.5

PasmHOkeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITHX
pacTeHuin»

0.5

Uctopus ctaHoBICHUS 1

Pa3BUTHA TCHETUKH KaK HAYKH.
OCHOBHBIC TIOHATHS ¥ CHMBOJIBI

reHetuku. JlabopaTtopHast

pabota «JIlpo3odriia kak 00bEKT
TCHETUYECKUX UCCIICTOBAHMID

0.5

3aKOHOMepHOCTI/I HaCJICJOBaHUA

pu3HaKoB. MoHOTHOpUIHOE

ckpeuuBanue. [IpakTuueckas
paborta "U3ydyeHue pe3yabTaToB
MOHOTHOPUIHOTO CKpPEIIUBAHUS

y Apo3o¢uist"

0.5




[MuTonornueckre OCHOBBI

6 MOHOTHOPUIHOTO CKpPEIIUBAHUS

7 AHanu3upyolee CKpeuuBaHue.

7 Henonnoe nomMmuanpoBanue
JlurubpuHOE CKpeInBaHueE.

7 [IpakTueckas pabota

3 «M3ydenne pe3yabTaToB 0.5
JUTUOPUTHOTO CKPEUIUBAHUS Y
TPO30(PUITBDY

7 [{uTosIOTHYECKUE OCHOBBI

9 JTUTHOPUTHOTO CKPEITUBAHUS

8 KontponbHas padoTa Ne3

0 "OCHOBHBIE NOHATUSA FEHETUKH"

CI_[eHJ'IeHHoe HaCJICJOBAaHUC
IIPpU3HAKOB

XpOMOCOMHaSI TCOpHUA
HaCJICACTBCHHOCTHU

w N 0o = 0o

I'eneTuka nmona




T'enoTnn Kak 1ejgocTHas
cucreMa

o1

I'eneT4eCKU KOHTPOJIb
pa3BUTHUS PACTECHUH, JKUBOTHBIX
U 4EJI0BEKa

N3MeHYnBOCTD TPU3HAKOB.
Bunnr n3sMeHuUuBOCTH

~N ©o o

MoaudukanroHHast
N3MEHYHBOCTH

BapraunonHslii psa u
BapHUaIlMOHHAS KPUBas.
JlabopaTopHnast pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN

MO (UKAITHOHHO M
n3MeHunBOCTH. [locTpoeHue
BapHUAIIMIOHHOTO psla U
BapHallMOHHOW KPUBON»

0.5

I'enoTnnuyeckas
H3MEHYHNBOCTh. KoMOMHaTHBHAs
HU3MCHYUBOCTH




MyTanroHHast U3MEHYHBOCTb.
[TpakTuyeckas pabora
«Myrtauuu y 1po3o@uiisl (Ha
TOTOBBIX MUKpOIpEnapaTax)»

0.5

3aKOHOMEPHOCTH
MYTAI[MOHHOTO TpoIiecca.
ONUreHeTHKa U SIIUT€HOMUKA

I'eneTnka yemoBeKa.
[IpakTueckas pabota
«CocraBiieHne 1 aHaIIn3
POJOCIOBHOM»

0.5

MeTo bl METUITHHCKOU
T€HETUKU

3HaueHue METUITMHCKON
T€HETUKH B TIPEIOTBPAILICHUH U
JIEUEHUH T€HETHUYECKUX
3a00J1€BaHHH YeIOBEKa




OCHOBHBIE IOHATHS CEJIEKIUHU.
JIaboparopHas pabota
«M3yueHue copToB KyJIbTYpHBIX
pacTeHui U OpPOJ TOMAaIIHUX
KUBOTHBIX»

0.5

MeTo1bl CeNneKIIMOHHOM
pabortsl. JlabopaTopHas pabota
«M3yueHrne MeTo0B CENEKIUU
pacTeHuin»

0.5

JocTmkeHns ceeKinun
pacTeHUH U KUBOTHBIX.
[IpakTueckas pabota

«IIpuBHUBKa pacTeHuUD»

CoxpaHeHue, u3y4eHue u
HCIO0JIb30BAHNE T€HETUYECKIX

pecypcoB

buoTtexHonorus kak Hayka 1
OTpacib MPOU3BOJICTBA.
[IpakTnueckas pabora
«3yyeHne 0ObEKTOB
OMOTEXHOJIOT U

OCHOBHBIC HaIIpaBJICHUA
CUHTETHYCCKOM OMOJIOTHH

o o O -

XpOMOCOMHaSI K IrCHHas
HUHXXCHCPHUA




MGI[I/IIII/IHCKI/IC OMOTEXHOJIOTHU

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102

2.5

13




11 KVIACC

Ne KoJsnyecTBo yacoB
i DJIeKTPOHHbIE
aTa
I KountpoJsb ungpoBbie
Tema ypoka Bce IIpakTuyec | H3YyY€H
/ HbIE o0pa3oBaTeibH
ro KHe padotbl | M
n paGoThI ble pecypchl
DBoJrolMoHHas Teopus Y. 1
JlapBuHa
JIBHOKyIIE CHIIBI 3BOJIFOIIUN 1
BHU10B 110 Y. JlapBuny
Bopr0a 3a cymectBoBanue,
€CTECTBEHHBIN U 1
HMCKYCCTBEHHBIN 0TOOD
dopmupoBaHHe
CUHTETUYECKOI Teopuu 1
ABOJIIOIINH
OTansl 3BOTIOIMOHHOTO
mpolLecca: MUKPOIBOJIIONHS U 1
MaKpO3BOJIOIHUS
[Tonmynsituss — s>nemMeHTapHas 1

CANHUIAa 3BOJIFOITUN




3aKOH T€HEeTHYECKOTO
paBHOBecus JIx. Xapau, B.
BaiinGepra. JlabopaTopHas
pabota «BrisiBeHNE
M3MEHYUBOCTH Y 0coOei
OJTHOTO BHJIA»

0.5

DnemeHTapHbIe (PAKTOPHI
IBOJIOLUU

KonTtponsnas padora Nel
"3aporkJieHne 1 pa3BUTHE
3BOJJIFOIMOHHBIX
MpeACTaBICHHUI B Onomorun”

10

Dddext ocHoBarens. dpdexr
OYTBUIOYHOTO TOPJIBIIITKA

11

Murpauvu. U3onamuun
MOMYJISALHNA: Teorpaduyueckas,
onoJslornyeckas

12

EctectBennslit oT00p —
HaMPaBJIAIOMUNA (HaKkTop
ABOJIIOINH

13

[TonoBoit oT60P




14

[Tpucnocob6aeHHOCTD
OpPraHU3MOB KaK Pe3yIbTaT
MHUKPOIBOJIOIUH.
JIaboparopHas paboTa
«M3yuenne apoMopdo30B U
WJIMOAIaNTAIlUI Y PACTCHUHN U
YKHUBOTHBIX)»

0.5

15

[Ipumeps! npucnocobaeHut y
OpraHu3MOB:
MopQoJIoruueckue,
¢buznogoruueckue,
OMOXUMUYECKUE,
MOBEICHYECKUE.
JlaGopaTopHnast pabota
«[Ipucnocobienus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1e1ecoo0pa3HOCTb»

0.5

16

Bupn, ero xpurepun u
CTpykTypa. JlabopaTopHas
pabota «CpaBHEHUE BUOB I10
MOP(OJIOrHIeCKOMY
KPUTEPUIO»

0.5

17

Crpykrypa Buzia

18

Bunoo6pa3zoBanue kax
pe3yabTaT MUKPOAIBOJIIOLMU




19

CBs13b MUKPO3BOJIIOLUU U
AIUAEMUOJIOT U

20

Makpo3Bontonus.
ITaneoHTONIOrMYECKHE METOIEI
I/I3yT-I€HI/I$I 3BOJIOIINHU

21

buoreorpaduueckue meTo b
W3Y4YEHUS IBOJIOLIUN

22

OMOPHOIOTHYECKUE U
CpPaBHHUTECIIBHO-
MOP(hOJIOTHIECKHE METOIbI
HU3YUCHUA 5BOJIIOIHUU

23

MoJtekyIIIpHO-T€HETHIECKHE,
OMOXUMUYECKHE U
MaTeMaTHYECKUE METOIbI
W3YYCHHUS SBOJTFOIUH

24

OO11e 3aKOHOMEPHOCTH
ABOJIIOINH

25

AJlanTUBHAS pauaIus.
HepaBHOMepHOCTH TEMIIOB
SBOJTIOIUHU

26

Hayunsie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie




27

JloHay4HbIE PEACTABICHUS O
3apOKICHUH KU3HU

28

OcCHOBHBIE ATaNbI
HEOPraHWYECKOM IBOIOLIMHU

29

I'unote3sr 3apOKACHUA )KU3HU

30

Uctopus 3emnu u metoapl e€
nu3yuenus. JlaboparopHas
pabora «M3ydeHue u
OTIMCaHHUE UCKOTTAeMBIX
OCTaTKOB JIPEBHUX
OpPraHU3MOB»

0.5

31

Hauanbenbie stams
OPraHNU4eCKOM IBOJIIOIIUN

32

DBOJIIOLUS DYKapHOT

33

OCHOBHBIE ATaIIbI BOJTIOIUU
pPacTUTEIHLHOTO MUPA.
[IpakTnueckas pabora
«3yuenne ocobeHHOCTEH
CTPOEHUS paCTEHHI pa3HbIX
OTJICTIOB»

0.5

34

OCHOBHBIE ATaIIbI 9BOJIIOIIMH
JKUBOTHOT'O MHpa




DBOJIIONUS )KUBOTHBIX.
[TpakTuyeckas pabora

35| «HM3yuenue ocoOeHHOCTEH 0.5
CTPOEHHS TTO3BOHOUYHBIX
KUBOTHBIX)»

36 PazButue xxu3au Ha 3emie no
apam U epuoiam
MaccoBble BEIMUPaHUS —

37 | SKOJOrHMYECKHE KPU3UCHI
MPOIILJIOTO

38 CoBpeMEeHHBII IKOJIOTUYECKH I
KpHU3HUC, €r0 0COOEHHOCTH

39 CoBpeMeHHas cucrema
OpPraHUYECKOT0 MPOILIOTO

40 OcCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB

41 AHTpOTMOJIOTHSI — HayKa O
YeloBeKe

42 PazButue npencrasieHui o

MPOUCXOKACHUHN YCIIOBCKA




43

MecTto uenoBeka B CUCTEME
OPraHHYECKOTO MHpA.
JIaboparopHas paboTa
«3yuenune ocobeHHOCTEM
CTPOCHUSI CKeJIeTa YeJIOBEKa,
CBSI3AHHBIX C
MIPSIMOXOKICHUEM)

0.5

44

JIBroKyye CHIIbl
AHTPOIIOTEHE3a

45

CooTHoIIeHHE
OUOJIOTHYECKUX U
COLIMATIBHBIX (PAaKTOPOB B
AHTPOTIOTCHE3E

46

OCHOBHEBIE CTaIUN
aHTPOTIOTeHE3A.
IlaneoreneTrka n
najeoreHoMHuKa

47

KontponbHas padoTta No2
"O0111e 3aKOHOMEPHOCTH
3BOJIIOIUA"

48

9BOJ’IIOI_[I/IH COBPEMCHHOTI'O
YCJIIOBCKA




49

Yenoseueckue pachl.
[TpakTuyeckas pabora
«3yueHune 3K0I0THYECKUX
aJanTaluil 4YeJI0BEK)

0.5

50

MexucuuInInHapHbIe
METO/Ibl aHTPOIIOJIOTUH

51

3apok/ieHue U pa3BUTHE
9KOJIOTUH

52

MeTo bl SKOJIOTHUH.
JlabopaTopHnast pabota
«M3yuenue MeTo0B
HKOJIOTHUECKUX
HUCCIIEIOBAHUI

0.5

53

3HayeHne YKOJIOTHUECKUX
3HAHUU I YeJIOBEKa

54

Dkosnoruueckue HpakTopsl

55

AOGuoTtndeckue (HakTopsl.
CBeT Kak 3KOJIOTHYECKHUI
(dakrop. JlaboparopHas
pabota «BrisiBneHue

MPUCTIOCOOTICHUI OPraHU3MOB

K BJIIMAHHUIO CBETA»

0.5




56

AbGuotnueckue (HakTopsbI.
Temmeparypa kax
9KOJIOTUYECKUM (paKTop.
JIaboparopHas pabota
«BpIsiBIICHUE
MIPUCTIOCOOIEHUM OpraHu3MOB
K BIIUSTHAIO TEMIIEPATYPHD»

0.5

57

AlGuoTtudeckue (HakTopsl.
Brnaxxnocts kak
IKOJIOTUYECKHUH (PaKTop.
JlaGopaTtopHnas pabota
«AHaToMHu4eckue
0COOEHHOCTH PACTCHHH W3
Pa3HbIX MECT OOUTAHUS

0.5

58

Cpenpl 0OuTaHUS OPraHu3MOB

59

buonornueckue PUTMBI

60

XKuznennsie Gopmbl
OpraHU3MOB

61

buoTtnueckue GpakTopsl




62

3HaueHre OMOTHYECKUX
B3aUMOJCUCTBHUI 111
CYIIIECTBOBaHUS OPTaHU3MOB B
cpene oOuTaHus

63

OKOJOTUYECKUE
XapaKTEPUCTHKH TIOMYJISIIUN

64

OcHOBHBIE TTOKa3aTeIIN
HOHy.]'ISIIII/II/IZ YHUCJIICHHOCTD,
IJIOTHOCTh, BO3pAacTHAs U
MOJIOBAasI CTPYKTypa

65

OCHOBHBIC TTOKa3aTeIIN
MIOMYJISAIIMH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

66

DKoJoru4eckas CTpykTypa
MOMYJISIITUH

67

JlvHamuKka nonynsauuu u eé
perynsuus

68

Kpussle pocta unciieHHOCTH
nomynsuu. Kpussie
BBDKUBAHUS




DKoJIoTHYecKasi HuIla BUJa.
Jlaboparopras pabota

69 0.5
«[Tpucnocobnenust cemsH
pacTeHUH K paCCEICHUIO»

70 | Bwua kak cucreMa HoImyJsiui

71 3aKOHOMEPHOCTH MOBEJICHUS U
MUTPAIAHN )KHBOTHBIX

79 Coo00111ecTBO OPraHu3MoB —
O6uo1eHo03

73 DKocHCTEMA KaK OTKpPBITas
cucTema

74 KpyrosopoT BemiecTB 1 mOTOK
SHEPrUH B IKOCHCTEME

75 OcHoBHbIE TIOKa3aTeNN
HKOCHCTEMBbI

76 | DKoJIOTHYECKHE TUPAMHUIBI

77 N3menenus cooOmiecTB —

CYKIECCUHn




78

IIpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

79

[IpupoaHbIE S3KOCUCTEMBI.
DKOoCHUCTEMBI TYHp, JECOB,
CTeneH, MyCThIHb

80

AHTpOHOFeHHI)Ie OKOCHCTEMBI

81

KonTtponbnas padora Ne3 "
OcCHOBHEBIE IOKA3aTEIN
SKOCUCTEMEI"

82

Ypb603KOCHCTEMBL.
[IpakTuueckas padota
«M3yuyeHue u onucaHue
ypOO3KOCUCTEMBI»

0.5

83

3aKOHOMEPHOCTH
(hopMuUpOBaHUSI OCHOBHBIX
B3aMMOJICCTBUI OpraHU3MOB
B DKOCHCTEMAX




MexaHn3MBbI BO3AEHCTBUA
3arpsI3HEHUM Pa3HbIX TUIIOB HA

84 CcyOOpraHM3MEHHOM,
OpPraHU3MEHHOM,
MOMYJISAIUOHHOM U
KOCUCTEMHOM YPOBHSX
buocdepa —

85 | oOmertanerapHas 000J09Ka
3emiu

86 VYuenne B. U. Bepnaackoro o
ounocdepe

87 3aKOHOMEPHOCTH
CyIecTBOBaHUs Orochepbl

a8 KpyroBopoTs! BemecTs u
OMOTEOXUMHYECKUE IIUKITBI

89 30HAIBHOCTH OHOCHEPHI.
OCHOBHBIC OMOMBI CYIITH

90 | VYcroituuBocTh OHUOChHEpPHI

o1 DKOJOTHYECKHE KPUZHUCHI H UX

IIPUYHNHBI




92

Bo3aelicTBue uenoBeka Ha
ouochepy

93

AHTPONIOr€HHOE BO3JEHCTBUE
HA paCTUTEIbHBIN U
YKUBOTHBIN MUD

94

Oxpana npupos

95

OCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO pa3BUTHUSA
YeJI0BEUECTBA U TPUPOIBI

96

PanmonansHoe
MIPUPOIOIIOJIL30BAHUE U
COXpaHEHHE OMOJIOTHYECKOTO
pazHooOpa3zus 3emin

97

O0o01enue no TeMe
«MUKPO3BOJIIONHUS U
Maxkpo3BOJIIOIUS UX
Pe3yJIbTaThDy

98

O000111eHIE IO TEME
«[IpoHCXOXKICHUE B PA3BUTHE
Ku3Hu Ha 3emiie» O000menne
o TeMe «IIporcxoxacHue
YeloBeKa — aHTPOTIOTEHE3)»




O000111EHIE TT0 TEME
99 «DKOJIOTHSI — HayKa O 1
B3aMMOOTHOIIIEHUIX
OpPraHU3MOB»
10 O0006111EHE TT0 TEME
0 «Opranusmsl U cpena 1
oOuTaHus»
10 O06001IeHne M0 TEME
1 «IKOJIOTHS BUIOB U 1
MTOITYJIALIAI
10 O060011eHne 110 TEME
) «buocdepa — rmobanpHas 1
IKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB 102
10 I[TIPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buonorus, 10 knace/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiimonepHoe o0mectBo «M31aTenbcTBO
«IIpocsewenue»

buonorus, 11 kinacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue;
nox penakiueit [Taceunnka B.B., AkimonepHoe o0miectBo «M3natenbeTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
buonorus 10-11 k. [loypounsie pazpadotku. B.B. ITaceunuk I'.I'. IlIBeno T.M.
Edumosa

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
https://sbio.info/?disableGlobalinfoCollect=false ysclid=Imghx6fa8z251502403

https://bio.1sept.ru/urok/?ysclid=Imghd35pzf305481023

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
ysclid=Imgi0q33b4278721702






