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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUA,
pe3ynbpTaToB 00y4deHHss U TpeOOBaHMA K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00
Oo0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBl M OOSCTICUYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIUTaHUSI W pa3BUTUA OOydaromMXcsl cpeAcTBaMHM ydeOHoro mnpeamera «buomorus»,
omnpezenser o00s3aTeNbHOE TNPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
yI€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH, JJOTUKH 00pa3oBaTEILHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOM JEATEIHLHOCTH/y4€OHBIX NEUCTBUI 00yJaIOMUXCs 1O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B HW3Yy4eHHH OHOJIOTHH, Onarofaps dYeMy B HEH NpoCMaTpHBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsgy ¢ u3ydeHHEM OOIMEOMOJIOTHYECKUX TEOPHH, a TakkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: PO PHIAKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX AKOCHCTEM. YCHUJICHHME BHUMAaHUS K MPUKIAAHON HAIMPaBICHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K U3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHpAa,
pacmupsieT u 0060011aeT 3HaHUA O )KUBOU MPUPOe, €€ OTIMUYNTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUH, CO3/Ma€T YCIOBMS MAJS: TO3HAHHMS 3aKOHOB >KMBOM IPHPOJIHI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IIEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OMOJIOTHS HMEET TakXKe JUIs pelIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
ouonorun oOecrieynBaer yCIIOBHUS ISt (hopMupoBaHus HMHTEJJIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPbI, CIOCOOCTBYET
MHTETpalui OUOJIOTHYECKUX 3HAHUN C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MpPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpadguu. HazBanHbIe MOJI0KEHUS O MpeHa3HAYeHUH Y4eOHOTO



npeaMera «buonorus» COCTaBWIM OCHOBY Ul ONPENENIEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpamMMe Mo OHOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMNA KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIHUECs JAOKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAYUMbIC 11 (pOpMUpPOBaHMS OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON KU3HU U MPAKTUYECKOU JesTelbHOCTH. Oco00e MEeCTO B ITOM CHCTEME 3HAHUU
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOPbIE CIY)KaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUX JINYHOCTH, CIIOCOOCTBYIOIINX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHUE cOJIepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOoro npeamera «buomorusy BblieneHbl CIeAYIOUINE COAEpKaTeIbHbIE JIMHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOIBI», « IKOCUCTEMBI U PUCYILIUE UM 3aKOHOMEPHOCTI.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
pPa3HOTOo paHra u NpuoOpeTeHrne YMEHUH UCIOJIb30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JIEHCTBUN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHMOJOTMYECKUX TEOpUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0I0B K M3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dbopMupoBaHHe y OOYYarOIIUXCS YMEHHIl WJUIIOCTPUPOBATH 3HAYEHHE OHOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
HE00XoIuMOCTH OEpEeKHOTO OTHOUICHHS K HEH, COOMIOIEHUS STUYECKUX HOPM MPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHHIO K OKpYXarlled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE Mep MPO(UITAKTUKY 3a00JIeBaHN.

Pabouass mporpamma BOCHUTaHHUS pealU3yeTCsl B TOM YHUCIE M 4epe3 HCIOJIb30BaHUE
BOCITUTATENFHOTO MOTEHIIMAada YPOKOB OMOJOTHHU. JTa paboTa OCYIIECTBISETCS B CIEIYIOIIUX
¢dopmax:

¢ [loOyxieHre oOyyarommxcst COOM0AAaTh HAa YpOKe OOLIENPUHSIThIE HOPMBI MTOBEIEHHUS,
mpaBwiia OOMIEHUS CO CTapmuMU (MeJarorM4ecKuMu  pabOTHHKAaMHU) U CBEPCTHUKAMU
(oOygarormumucs), MNPUHIMIBI Y4eOHOW IUCHUIUIMHBI U camoopranusauuu. [IpuBneueHue



BHUMAaHUS 00YYarOIIUXCS K IICHHOCTHOMY aCIeKTy MU3y4aeMbIX Ha YpOKaxX MPEMETOB, SIBICHUM,
COOBITHII Yepe3: NEMOHCTpAIMI0 O0YyJaromIMMCsl MPUMEPOB OTBETCTBEHHOTO, T'PAKIAHCKOTO
MOBEICHHUS, MPOSIBIICHUS YEIIOBEKONIOOUs U oOpocepaedyHOCTH — OOpalleHre BHUMaHHUS Ha
HPaBCTBEHHBIE aCMEKThl HAYUYHBIX OTKPBITHI, KOTOPbIEC N3Y4alOTCs B IaHHBIA MOMEHT Ha YPOKE;
Ha SPKUX JeATeNed KYJIbTYpbl, YYEHBIX, MOJUTUKOB, CBS3aHHBIX C W3y4aeMbIMU B JIaHHBIN
MOMEHT TeéMaMH, Ha TOT BKJIAJ, KOTOPHIA OHM BHECIM B PAa3BUTHUE HAIICH CTpaHbl U MUpA, HA
JOCTOMHBIE MOJPAKAHUS TPUMEPHI UX JKU3HU, HA MOTUBBI MX MOCTYIKOB; — UCIOJIH30BAHUE HA
ypokax WH(POpPMAIIMK, 3aTPardBaIONICi BaKHBIC COIMAIBHBIC, HPABCTBEHHBIC, ITHYCCKUC
BOIIPOCHI

¢ lcnionb30BaHNe BOCIUTATEIIBHBIX BO3MOXKHOCTEH COJEpKaHUs yueOHOTO IpeaMeTa is
dbopMupoBaHHsST Y OOYYAIONIMXCS POCCHUUCKUAX TPAAWIIMOHHBIX JTYXOBHO-HPABCTBCHHBIX U
COITMOKYJIBTYPHBIX IIEHHOCTEH depe3 MOoa00p COOTBETCTBYIOIIMX TEKCTOB JJIsi YTCHUS,
MpOOJIEMHBIX CUTYallui AJisi 0OCYXKIEHMsI B Kiacce

e lnuuuupoBaHue OOCYXIEHWH, BBICKA3bIBAaHUII CBOEro MHEHMs, BBIPAaOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITUSM, SIBJICHHSM, JIIIaM. ® BKIIIOUeHHE B YpOK
WUTPOBBIX MPOIIENYP, KOTOPHIE TOMOTAIOT TOIJIEPKaTh MOTHUBAIIUIO OOYUAIOIINXCS K TOJTy4YEHUTO
3HaHUM, HAJNAXXWBAHUIO TIO3UTHUBHBIX MEXIWYHOCTHBIX OTHOIIEHHH B KJacce, MOMOTAIOT
YCTaHOBJICHUIO TOOpOKeNaTeIbHOM aTMOC(Ephl BO BpeMs ypoKa.

e [lpuMeHeHne Ha ypOKE MHTEPAKTUBHBIX (GOpM pabOThl, CTHUMYIUPYIOIIHX
MMO3HABATEIHHYIO MOTHBAITUIO 00YJAIOIITUXCSI.

e [Ipumenenue rpynnoBoil pabOThl WM pabOThl B MapaX, KOTOpbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaHIHOW pabOTHI M B3aUMOJICHCTBUIO C JIPYTUMHU OOYYAIONTUMUCS. ©
Boibop u wucmonb3oBaHHE Ha YypoKaX METOJOB, METOAMK, TEXHOJIOTMH , OKa3bIBAIOIIMX
BOCIIUTATEIIbHOE BO3JCHCTBHE HA JMYHOCTh B COOTBETCTBUM C BOCIHUTATENIBHBIM HJICAIOM,
LETIBIO U 3aJja4aMH BOCIIMTAHMS.

e lHUIMMpPOBAaHME W TMOJACPKKA HCCIEIOBATEIBCKOW JAEATEIBHOCTU IIKOJbHHUKOB B
(dopMe BKIIIOUEHHUS B YPOK DPA3JIMYHBIX HCCIEAOBATEIbCKUX 3a/laHUM, YTO JaeT BO3MOXKHOCTb
00yJaroImuMcsl TPHOOPECTH HABBIKA CaMOCTOSATEIBLHOTO PEIICHUS TEOPETHUYECKOW MPOOIEMBI,
reHepupoBaHUs U OPOpPMIIEHUSI COOCTBEHHBIX THIOTE3, YBAKUTEIHHOIO OTHOIICHUS K UYKUM
ujesiM, MyOJIMYHOTO BBICTYIICHUS, apTyMEHTUPOBAHUS U OTCTAaMBAHUS CBOCH TOUKH 3PEHUS.

e YCTaHOBJIEHUE YBa)KUTEJbHBIX, JOBEPUTENBHBIX, HE()OPMAIBHBIX OTHOLICHUN MEXIy
YUHTEJIEeM U YUEHUKaMHU, CO3[JaHie Ha ypOKaX IMOLIMOHAIBHO-KOM(GOPTHON Cpeibl.

B cucreme cpeanero obuero o6pasoBanus «buonorusy», nsydaemas Ha 0a30BOM YpOBHE,
SBJISETCA O00s3aTeIbHBIM Y4Y€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBEHHO-HAY4YHBIE ITPEIMETHI.

Jliia uzydenus 6monoruu Ha 0a30BOM YpOBHE CpeTHEro oOIiero oopa3oBaHusi OTBOAUTCS
68 yacoB: B 10 kimacce — 34 yaca (1 gyac B Hezenmto), B 11 kimacce — 34 gaca (1 yac B HeeIO).
@OenepanbHblil 0a3ucHBINA y4eOHBIH MIaH i oOiieo0pa3oBaTeabHbIX yupexaeHuii Poccuiickoit
®enepauun 0TBOIUT Ha u3yyeHue npeamera 10-11 kinaccax - 68 yacos .

CornacHo yueGHOMY IUIaHY U TOJIOBOMY KajieHaapHoMy yuyeOHoMy rpaduky MbOY muiest No
82 um. A.H. 3namenckoro Ha 2024-2025 y4eOHbIN roa Ha U3y4eHUEe OUOJIOTUH:

B 10 «kimacce orBoautcs -34 yaca.

B 11 xnacce orBoautes - 34 yaca
buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkimonepHoe obmiectBo «M3aarensctBo «lIpocBemnieHnex»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkimonepHoe obmiectBo «M3marensctBo «lIpocBemnieHne»



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKamH, (Quioco(uei, 3THKOW, 3CTETUKOW H TpaBoM. Ponb Ouosoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NPHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJIacCU(UKAIUs, MOJISTHPOBAHUE, CTATUCTHYECKAss 00paboTKa JTaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas pabotaNe 1. «Mcronb3oBaHWe pPAa3IUYHBIX METOJAOB MpPHU HU3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIN,  MOMYJISUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOEHUE KJIETKH.

XWMHYECKUN  COCTaB  KIETKM.  XUMHYECKHME  JJIEMEHTBl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BEUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezamMeHnnMmebie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruueckue karaiau3aTopbl. CTpoeHue (epMmMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJdHcaxapuibl (Kpaxmall, TIUKOTeH, LeJuiono3a). buonornueckue QyHKUUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npoKaproTHuecKor kieTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IIacTUlpl. lIpoucxoxaeHre MHUTOXOHIAPUN M IUIACTUI.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KI'yTUKU. DYHKIIMN OpraHoU0B KJIETKU. BriitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TabauIa XUMHUUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKaprHOTUYECKOM
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIETKN», «CTpOoeHUE sapa KIETKN», «YTIEBOABDY, «JIMnuasn.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKHe PadoThI:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHHS KJIETOK PACTCHHM, >XMUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbid. Pons gepmMeHTOB B 00OMEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BiusHue yciaoBuit
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonns. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
MaTpuuHblii cunTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHcisaiuud. KoxupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HM — BUpychl. HMcropusi oTkpbiTHs BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX M YEIOBEKa, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nMMmyHoaeduuTa yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHINIHS, peBEpTasa W HWHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunel  muTadwmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocuntes», «Crpoenune JIHK», «Crpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHue KIeTku», Moensb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiaM KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIl. JMIUIOWAHBIM U TAIUIOUIAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
cTaIusaX MUTO3a. bronornueckuii CMBICT MHUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHHME OPTraHU3MOB, €r0 3HAYEHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y *KHUBOTHBIX. [l0oJIOBBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK M
cnepmaro3onioB. Omronorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX >XMBOTHBIX: JApOOJICHHE, racTpylsalus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsHue cpeiapl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct u passutue pacreHnii. OHTOre€He3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTaJun
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuupl u cxembl: «@OpMbl pa3MHOKEHUSI OPraHU3MOBY», «/[BoiiHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHbIH LUKI»,
«Permmmukanusa JJHK», «Muros», «Melo3», «IIpsmoe u Henpsmoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slitnexnerka muekonurampomero», «KapuoknHe3 B KiIE€TKax KOpellka JyKa», MarHUTHas
Moienb-anmiuKanus «Jlenenue xknerkny, moaens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
SMOPHOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UHUTOTCHETUYCCKUN, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MoHoruOpuaHOe CKpelrBanue. 3aK0H eMHO-00pa3usi TMOPUIOB TIEPBOTO MoKoJIeHus. [IpaBuiio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelmuBaHuE. 3aKOH HE3aBUCHMMOTO  HACJIEIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuemnieHHoe HaciefoBaHue mpusHakoB. PaGota T. Moprana mno clremIeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTepoTraMeTHBIC OpraHM3Mbl. HaciemoBaHwe NPHU3HAKOB, CIEIUICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanroHHas kpuBas. Hopma peakuun npuszHaka. KoimuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukanus myranuii: reHHblE, XpOMOCOMHbIE, T'e€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorum uyenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIP-ananu3za. HacnencrtBennsie 3a0oJieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3auMoaecTBUE ajuIeNbHbIX T'€HOBY, «I'€HeTHnUecKne KapThl pACTEHUN, JKUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymnmn KpoBu», «MyTalnnoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, myranuu (GopMbl KPBUILEB U OKPACKU Tela), repOapuid
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne Moau(PHUKAIIMOHHOW M3MEHYHBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CeNEKIMH. MacCOBBIM M MHAUBUAYATBHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
HepoactBennoe ckpemmuBanue — ayrOpuwauar. OtnanéHHas TUOpuUau3anus U €€ YCIEeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Kiierounas wumkeHepus. Kietodnbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTHYeCKHE PA0OTHI:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHIKEHHS CEJICKIMU PACTeHUW U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoaIOMOHHAS OMOJIOTHA.

[Ipeanochlnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OHoJIoTHH. BiusiHME SBOIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCTBa HBONIONNM. IlaIeOHTOJNIOTHYECKHE: TIOCHIEI0BATENLHOCTE  IOSIBJICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIeTomucH, Tiepexoanbie ¢popMbl. broreorpadudeckue: cXoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBbIE, PYIUMEHTApHBIE OPraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE IIPH
OTPaHMYEHHOCTH PECYpCOB, HeOIpeeiIéHHas HM3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuxymue cuiibl ((akTopbl) 3BOJIIOLMK BHAOB B Ipupojie. MyTalmoHHBIN IpoLecc U
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojioLUU. DOPMBI €CTECTBEHHOIO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yabTaT 3Boitouuu. [Ipumepsl npucnocobaeHmit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTallH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHnHas WU3MEHYUBOCTbBY, «ApoMopdho3bI»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I['eorpaduueckoe Bug000pa3oBaHme», « IKOJIOTUYECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HCKOIAeMBbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbLILEB H OKPACKH TeJa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KM3HU HA 3em.Ie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonnK. HauanpHble Tanbel 6uonornyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mnepuonabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIA, AaHTPOIIOT€HOBBIN .

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BoJitoLMU. OCHOBHbBIE CHUCTEMAaTHYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuwxymue cunbl (QakTopel) aHTpomorenesa. HacrnencrBeHHass WM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxoadamuii, YenoBek HeaHAepTanbCckui, YenoBek pasyMHbId. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHAasl), MOHTOJIOMJHas  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuupl u cxemsl: «Bo3uukHoBeHHEe COMHEYHON CHCTEMBI», «Pa3BUTHE OpraHMYEeCcKOro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTUYECKUX HaXO0JOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKA WIH U300pakKeHHs] KaMEHHBIX OpYIuil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne HUCKOMAaEMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKoJorusl Kak Hayka. 3ajadyd M pa3felibl dKOJOTMH. MeEToapl 3KOJOTHYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleliCTBHE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTonmepuou3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne  daktopbl. Buasl OMOTHYECKHMX  B3aWMOJACWUCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/JICHCTBUII 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3eMimn», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PaCTEHUI U3 pa3HBIX MECT
oOUTaHU».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OYHKIHMOHATIbHBIE KOMIIOHEHTHl JIKOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTbI, pEIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJIOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemiectBo u ero (yHkuun. OcobeHHOCTH OMOcdephl Kak riao0aabHON SKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiu. AHTpOnoreHHble u3MeHeHus B Ouocdepe. I mobGanbubie
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucrnojib3oBaHue. JlocTwkeHuss OMOJIOTHU U OXpaHa IPUPOIBI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOTO Jieca», «IDKOCHCTEMA XBOMHOro Jeca», «buoueHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «IlapHukoBelil apdexT», «PakTophl
ParmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OHUOLIEHO3bI», repbapmii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
denepanyu, n300paKeHUs OXPAHIEMbIX BUIOB PACTCHUH M KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHEero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHUs Npeamera «bHOJIOrHsS» BBIAECIECHbI
CJIENYIOIIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIOUIUMHUCA  POCCUMCKOM  TpaaaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKIEHUI JTMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEM M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTUUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTHYECKOTO TMPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTH, IMAaTPpUOTHU3MA,
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3AaUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYaIONUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITEIBHOCTH B IPOLECCE peaTr3alli OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYECOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIONHEHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NEeSTENLHOCTH;

2) NaTpuOTHYECKOIr0 BOCIIUTAHUS:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJABTYPY, MPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACJIEIUI0 M TNaMSATHUKAM MPUPOJIbI,
JTOCTIKEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHY, TOHUMAHWSI 3HAYCHHUsI OMOJIOTHH B TIO3HAHWH 3aKOHOB MTPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMTOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JIaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIOUYAs ICTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnUTaHHWS, (OPMHUPOBAHUSA  KYJbTYPbl 310POBbS M
IMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHMMAaHHE U pea3aIiys 3J0pOBOro M 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPUSATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJIEHUS alIKOTOJIA,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JESITEILHOCTU TEXHOJIOTMYECKOH U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHIKEHUH BCEH
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KyIbTYphI: MPHOOPETEHHE OMBITA TUIAHUPOBAHHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs,;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
P pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAalMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIOACHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH INPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABATEIbHONH, KOMMYHUKATHUBHOW M COLMAJIbHOM IPAKTUKE, FOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM MpaKTUKH, OCHOBAHHOTO HAa JHUAJIOTe KYIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenuuky OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poju B (QOpMHUpPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OHOJIOTHM ISl COBPEMEHHOM IUBMIIM3ALMK: 00ecreUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
AKOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoa K yCTOMYuBOMY Pa3BUTHIO, PALIHOHATIEHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOMW YacTU (DYHKIIMOHAJIHHOM
TPaMOTHOCTH 0OydJaroImuXxcs, PopMHUPYyEMO TPH U3YICHUH OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOASIIUX B HEM H3MEHEHUU, yMEHHE JelaTb 000CHOBaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs pelieHUus
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C KHU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHLIC pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  1JIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa10mﬂxc51 MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHHC) 06IueHaquHe IMMOHATHS, OTPpAKAIOUINEC HCIIOCTHOCTD HaquOﬁ KapTUHBI MUpa
n CHCI_[I/I(I)I/IKy MCTOIOB NO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BCIJ_[CCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MPpUHIHUII, THUIIOTEC3a, 3aKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U I[pyTI/IX), YHUBCPCAJIIbHBIC
y‘~IC6HLIC JIeNCTBUS (H03HaBaTeHBHBIe, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), O6€CH€‘-II/IB3IOH_[I/IG



(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAaHHWS W YHHBEpCalbHbIe y4yeOHBbIC JACHCTBHS B IO3HABATEIBHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1)0a30Bble JJoruYecKue JeiicTBus:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukamuy, o00OIIEeHUs), pPacKpbIBaTh CMBICI OHOJOTUYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

OTIPENENATh LEIN JEATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIO0JIb30BAaTh OHOJOTMYECKUE MOHATUS sl OObSACHEHUS (DAKTOB U SBJICHUM >KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JAE€IyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHAITh CXEMHO-MOJIEIbHBIE CPEJACTBA JJISl MPEACTABIEHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MTPU PELIICHUH KU3HEHHBIX MPoOIIeM.

2)0a30BblIe UCCIeN0BaTEIbCKHE IeHCTBUA:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBIBIIAT TPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3a7ady, BBIIBUTATbH
TUNOTE3y €€ pElIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHHMs 3aladd pPe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MMOUCK IMEPEHOCa CPEICTB U CIIOCOOOB IECUCTBUS B
npoheccuOHANBHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYl0  00JacTu
KU3HEJESITEIbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3MUYHBIX HUCTOYHUKAX MH(MOPMALUHU (TEKCTE Yy4eOHOTO MocoOus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O UCIOIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmalen: NPUMEHATh XUMHUYECKUe, (PU3NYECKUe W MaTeMaTH4eCKHe 3HAKU U CHMBOJIbI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCUTEIIbHO BBINIOJHEHMsI Mpe/iaraeMold 3aJayd, Yy4YUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeAcTBAa OOLICHMS, MOHMUMATh 3HAYEHHE COILUAIbHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(DIUKTHBIX CUTYal[Ul, YMETh CMr4aTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUSI C HCIOJB30BAaHUEM S3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aUMOJICHCTBUS MPU pPEeLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JEUCTBUM, PACHPENENATh POJHA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE NPOEKTHI, OLEHUBATh WIEH C TO3ULIMHM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OByajgeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1CICTBUAMM:

1)camoopranusanus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW MPUPOJE, CBOEMY 310POBBI0 U 3J0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPoOIeMbl C YUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€E PE3YJITATOB JIEATEIbHOCTH;

3)npuHsTHe ce0s U APYrux:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apTyMEHTBI APYIUX [IPU aHAIU3€E PE3y/IbTaTOB ACSITEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st ydeOHoro npeamera «buosiorusy HaydHble 3HaHMS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETallMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEeATEIbHOCTH 10 IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CUTyalUsX, CBS3aHHBIX C Ouosorueil. B
IIporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHHUsI.

[IpenmeTHble pe3ynabTaThl OcBOeHHsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OMOJOrMM B CHUCTEME HAyYHOI'O 3HAHHUSA
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJOIMYECKHX TEPMHHOB M MOHSTUH: JKU3Hb, KIETKA,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIAEICTBEHHOCTb, N3MEHUHUBOCTb, POCT U Pa3BUTHE;

yMEHHUE Wu3jaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
LEHTpaJIbHas J0TMa MOJEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuiosa) u yuerus (0 neHTpax MHOrooOpas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pactenuid H. .
BaBuiioBa), onpeenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIaJIETh METOJAaMH HAyYHOTO TO3HAHUS B OMOJIOTHH: HAOJIIOJEHUE W OINMCaHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BHIBO/IbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MPEBpAIEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, MIIACTHYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUUYECKUX PEIICHNH B IOBCEIHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHMUSI B OKpYXKAIOIIEH MPUPOAHON cpelle, NOHMMaHuE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTUH Ui paliOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKH OIICHWBATh U HWHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpelcTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0O M3 HECKOJBKHMX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BATh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEpKaHHE OMOTOTUYECKIX TEPMUHOB M MOHSATHI: BU, MOMYJISIIHS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (PaKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupaMuia, OuoreoreHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bapa, yepenoBaHus riaBHBIX HampaBiieHU u myted sBomouun A. H. CeseproBa, yueHHs o
6uocdepe B. . BepHaackoro), onpenensats rpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus U TMpOBEJCHHE OHOJIOTHYECKOTro
SKCMIEPUMEHTA, BBIIBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAYy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHi U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC IPU3HAKU CTPOEHUSI OMOJIOTMYECKHX O0OBEKTOB: BUJIOB,
NOMYJSAUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA PHEPIMU B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOTC€OXMMHUYECKHUX IMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBJICHUH, JJI IPUHSTUSI IPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOLIEH MPUPOAHON cpele, NOHMMaHUE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM ouonoruu JUISt PaLMOHATIBHOTO
IIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, COOMOAAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYIOBAHHEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMKA, HAYIHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTpHBaTh TJI00ATbHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrle cucTeMBI 1 UX opraHusanusa

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

}KI/ISHCHCHTGJ'II)HO CTh KJICTKH

Pa3MHOXeHNE U MTHIUBUIYaTIbHOE Pa3BUTHE
OpraHu3MOB

HaCJ'IeI[CTBeHHOCTI) 1 U3SMCHYHBOCTD
OPraHnu3mMoB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

34

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

0.5

1.5

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/7f41c292
bu6moreka [IOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

Ne i/t

DBOJIOMMOHHASA OUOJIOTHS

BO3HI/IKHOB€HI/IC Hu pa?,BI/ITI/Ie JKU3HHU Ha
3emie

Oprasu3Msl 1 OKpyKaromias cpeia

COO6HIGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

Pe3epBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBo 4acoB

Bcero

34

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

0.5

2.5

DJIEeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTpoabHubie IIpakTuyeck
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI ue padboTsbl
bu6moreka [IOK
buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122https://m.edsoo.r
u/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuponsl. [IpakTndeckas padorta Ne
II:d/]i)Cl'lIIOJ'IBS(l):)BaHI/Ie pastEme 1 0.5 bubmmorexa LOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
buosnornueckue cucTeMsl, 1 bu6moreka [IOK
MIPOIIECCHI M UX U3yUYCHHE https://m.edso0.ru/863e6564
XUMHYECKHH COCTaB KIETKU. Boma 1 bu6moreka [IOK
1 MHUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
benku. CoctaB u cTpoeHHe OCIKOB 1 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
pabota Ne 1 «3yuenue 1 05 bubnuorexa [IOK
KaTaJUTHYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha mpuMepe aMuIas3bl
WJTU KaTajiasbl)»
VYraesoasl. JInnuael 1 bubmmotexa [IOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

Hyxneunossie kucinotsl. ATO

Hcropus u MeTo1bl U3y4EHHUs
KieTku. Knerounas teopust

Knerka kak 1eigoctHas »xuBas
cucreMa

Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3yueHune cTpoeHus KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OakTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCaHHE

OOMEH BELIECTB WX META00IN3M

doTtocuraTe3. XeMOCUHTES

DHepreTuYecKuii 0OMeH

’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHast
pabota Ne 3 «HaGnrogeHue MuTo3a
B KJIETKAaX KOHUMKA KOpEIIKa JTyKa
Ha FOTOBBIX MHUKPOTIpEIapaTax»

Buocunres Oenka. Peakius
MaTPUYHOTO CUHTE3a

Tpaucnsmus — OuocuHTe3 Oenka

0.5

0.5

bubnuoreka [IOK
https://m.edso0.ru/863e6d5c¢
bu6mmoreka [IOK
https://m.edso0.ru/863e6e88

bu6morteka [IOK
https://m.edso0.ru/863e6ff0https://m.edsoo.r
u/863e716¢

bu6moreka [IOK
https://m.eds00.ru/863e766¢

bu6moreka [IOK
https://m.eds00.ru/863e7c98

bu6mmoreka [IOK
https://m.edso0.ru/863e7aae

bubmuoreka [JOK
https://m.edso0.ru/863e7dc4

bu6mmoreka [JOK
https://m.eds00.ru/863e796e

bu6mmoreka [JOK
https://m.edso0.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

25

26

Hexnerounsie hopmbl )KU3HA —
BUPYCHI

@opMbI pa3MHOKEHUS OPTaHU3MOB

Meiio3s

OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHUeE.
JlabopaTtopHnast pabota Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOIIperapaTaxy

NHnuBuayaibHOE pa3BUTHE
OpraHU3MOB

I'enetnka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYUBOCTH

3aKOHOMEPHOCTH HACJIeI0BaHUS
MpU3HaKOB. MoHOTHOpUIHOE
CKpeIllMBaHHE

JluruOpuHoe CKpeIrBaHue. 3aKOH
HE3aBUCUMOI'0 HACIIENOBAHUS
MIPU3HAKOB

CuenieHHOE HacjaeI0BaHNe
npusHakoB. JJaboparopHas pabora
Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPHIHOTO

0.5

0.5

bubnuoreka [IOK
https://m.edso0.ru/863e7540

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.r
u/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bu6moreka [IOK
https://m.eds00.ru/863e81b6

bu6moreka [IOK
https://m.eds00.ru/863e8436

bu6moreka [IOK
https://m.eds00.ru/863e86f2

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

bubmuoreka [JOK
https://m.edso0.ru/863e89a4

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

CKpELIMBaHUA y Ap030(UIIbl Ha
rOTOBBIX MUKpOIIpenapaTax»

T'enetuka nona. Hacinenqosanue
HpI/I3HaKOB, CHCIUICHHBIX C ITOJIOM

N3menunBocth. HenacneacTBenHas
M3MEHUYMBOCTB. JlaboparopHas
pabota Ne 6. M3yuenue
MOIU(DUKAITMOHHOM U3MEHYUBOCTH,
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBO»
HacnencrBennas N3MEHYHBOCTE.
JlabopaTtopnas pabota Ne 7.
«AHanu3 Mytauui y Apo3ohuisl Ha
TOTOBBIX MUKpOIIpenapaTax»

T'enetuka degoBeka

Peseprubrit ypok. O60011eHIE TIO
teme «HacnencTBeHHOCTh 1
W3MEHYHBOCTH OPTaHU3MOBY

CCJ’ICKHI/IH KaK HayKa U IMponecc

MeToAnl ¥ JOCTHXKEHUS CENEKIIUN
pacTeHUN U KUBOTHBIX

buortexnonorus kak oTpaciib
IIpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

0.5

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

bu6moreka [IOK
https://m.eds00.ru/863e8efe

bu6moreka [IOK
https://m.edso0.ru/863e8efe

bu6moreka [IOK
https://m.edso0.ru/863e8d78

bu6mmoreka [IOK
https://m.edso0.ru/863e9214
bubmuoreka [JOK
https://m.edso0.ru/863e9214

bubmuoreka [JOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne
n/n

10

Tema ypoka

DBOJIIOLUS U METO/BI €€ U3yUECHHUS

WcTopus pa3BuTus npeacraBieHuii 00
9BOJIIOLIUU

MukposBontonus

[Tonmynsuus Kak neMeHTapHas €AUHUIIA BUJA U
sBostonun. Jlabopatopuas padora Ne 1
«CpaBHEHHE BUJIOB TI0 MOP(OIOTHUECKOMY
KPUTEPHIO»

JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOPHI)
ABOJTIOIIUHT

EcrectBennsiii 0TOOpP U €ro hopMbI

Pe3ynbTathl 3BOIONUEU: TPUCTIOCOOIEHHOCTD
OpraHu3MoB U BUJI000pa3oBanue. JlabopaTtopHas
pabota Ne 2 «Onucanue npucnocobIeHHOCTH
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepa

HaHpaBJ’IeHI/IH U ITyTU MAaKpPO3BOJIIOIUA

HeobpaTtumocTs 3BomoNNN

Hcropus xu3HU Ha 3eMIle U METOBI €€
U3Y4EHHUS

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

0.5

0.5

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

bu6mmoreka [{OK
https://m.edso0.ru/863ea20e
bu6moteka [IOK
https://m.edso0.ru/863e9570
bu6moreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6

bu6moreka [IOK
https://m.edso0.ru/863e9da4d

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bubmuoreka [JOK
https://m.edso0.ru/863e9fde

bubmuoreka [JOK
https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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16

17

18

19

20

21

22

23

I'unoTe3bl NpOUCXOKACHUS )KU3HU Ha 3eMIie

PazButue xxu3HM Ha 3eMiie 1o 3paM U eproiaM

OCHOBHBIE dTaIbI SBOJIIOLUUA PACTUTCIILHOI'O U
XKUBOTHOTO Mupa. [IpakTnueckas padora Ne 1
«/3ydenune uCKomaeMbIX OCTaTKOB PaCTEHUH 1
JKHUBOTHBIX B KOJIJICKIIUAX»

CoBpemeHHasl cucTeMa OpraHnYeckoro Mupa

DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3)

JIBwxymue cuitbl ((pakTophl) aHTPOIIOTEHE3a

OcCHOBHBIC cTaauu 35BOJIIOIINH YC€JIOBEKa

YenoBeyeckne packl ¥ MPUPOIHBIC aIaNTalluN
9eoBeKa

PesepBubIit ypok. O6001IEHNE TIO TEME
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIC»

DKoJorusi Kak HayKa
Cpenbl oOuTaHus U SKOJIOTHYECKUE (HaKTOPbI

Abuotnueckue dakTopsl. JJaboparopHas padboTa
Ne 3. «Mopdonoruueckrne 0coOeHHOCTH
pacTeHMii U3 pa3HBIX MECT OOUTAHUIY.
JlaboparopHas pabota Ne 4. «Bnusinue cBeTa Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»

buoTtnueckue pakropsl

0.5

0.5

bubmuoreka [IOK
https://m.edso0.ru/863ea5a6
bu6mmoreka [{OK
https://m.edsoo.ru/863eatbe

bu6mmoreka [{OK
https://m.edso0.ru/863ea8hc

bu6morteka [IOK
https://m.edsoo.ru/863ea48e
bu6moreka [IOK
https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6moreka [IOK
https://m.edso0.ru/863eaea2

bubmuoreka [JOK
https://m.edso0.ru/863eafec

bu6mmoreka [JOK
https://m.edso0.ru/863eb10e

bu6mmoreka [JOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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31
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34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DKOJIOTUYECKHE XapaKTEPUCTUKH MOIYJISALUH.

[TpakTuaeckas padora Ne 2 «Iloacuér
IUIOTHOCTH MOMYJISILUKA Pa3HbIX BUIOB
pacTeHuin»

Coo01iecTBa OpraHu3MoB — OHOIIEHO3

DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OcHOBHBIE IIOKA3ATEIIN YKOCUCTEMBI.
Oxostornyeckue nupamuasl. CBoicTBa
skocucreM. Cykieccust

[IpupoHbIE S5KOCUCTEMBI

AHTpOHOl"eHHI)Ie OKOCHCTEMBI

buocdepa — rimobdanpHas skocucTemMa 3eMitu

3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOC(EpHI
UYenoseuecTBo B Onochepe 3emin
CocyliecTBOBaHUE TPUPOJIBI U YETIOBEYECCTBA

PesepBHblit ypok. O60011IEHIE TEMBI
«Coo0111ecTBa U IKOJIOTUYECKHE CUCTEMBD)

34

0.5

2.5

https://m.eds00.ru/863eb348

bu6mmoreka [{OK
https://m.edsoo.ru/863eb46a
bu6moteka [IOK
https://m.edsoo.ru/863eb46a

bu6moreka [IOK
https://m.edso0.ru/863eb5fa

bu6moreka [IOK
https://m.edso0.ru/863ebb5e

bu6mmoreka [IOK
https://m.edso0.ru/863ebd16

bu6moreka [IOK
https://m.edso0.ru/863ebale



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoiunyecTBo yacos
Ne T Kontpoas | Ilpaktuyec
eMa ypoka Jara uzydenust
n/n Bcero | Hble KHe
padoThI padoThI
1 Buonorus B cucreme Hayk 1 02.09
Mertomp! mo3HaHUs KUBOU Tpupoabl. [IpakTuyeckas padora Ne 1 09.09
2 «Hcrob30BaHue Pa3IMIHBIX METOJIOB MPU U3yICHUN 1 0.5
OMOJIOTHYECKUX O0BEKTOB
3 buonoruueckue cuctemsl, IPOLECCH U UX U3yUEHUE 1 16.09
XUMHUYECKU# cocTaB KIIeTKU. Boa 1 MUHEpaIbHBIE COJTN 23.09
5 benku. CoctaB u cTpoeHue OEIKOB 1 30.09
depmeHTh — OHnoIoruYecKre KaranuzaTopsl. JJabopaTtopHas 07.10
6 pabota Ne 1 «M3yyeHue KaTaauTHIECKON aKTUBHOCTH ()EPMEHTOB 1 0.5
(Ha mpUMepe aMIJIa3bl WK KaTalla3bl)
VraeBoasl. JIunmael 1 14.10
Hyxnennosbie kucinotel. ATO 1 21.10
Hcropus u meTonbl u3ydenust kietku. Kiierounas teopus 1 11.11
10 KiteTka xak nenocTHas )KuBasi CUCTEMA 1 18.11
Crpoenue sykaprotuueckoil kinerku. Jlaboparopnas padota Ne 2 25.11
1 «/3ydenue cTpoeHus KJIETOK PaCTEHU, )KUBOTHBIX, TPUOOB U 1 0.5
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U ux '
OTIFICAHUE
12 OOMeH BelecTB WM MeTaboIu3M 1 02.12
13 ®oTtocuHTe3. XeMOCUHTE3 09.12




14 DHepreTudeckuii o0OMeH 1 16.12
XKuznennsiit nuka kietku. [enenue kinetku. Muros. JlabopatopHas 23.12
15 pabota Ne 3 «HaGmronerne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa 1 0.5
JyKa Ha TOTOBBIX MUKPOIIpENapaTax»
16 buocunTes O6enka. Peakius MaTpUYHOTO CHHTE32 1 28.12
17 Tpancasus — Ouocunres Oenka 1 13.01
18 Hexknerounsie popmbl :kU3HH — BUPYCHI 1 20.01
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB 1 27.01
20 Meiios 1 03.02
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTUIOJ0TBOPEHHUE. 10.02
21 JlaboparopHas pabota Ne 4 «/3yueHne cTpoeHHsI MOJIOBBIX KIETOK 1 0.5
Ha TOTOBBIX MHKpPOTIpEIIapaTax»
22 NunuBuayanpHOE pa3BUTHE OPraHU3MOB 1 17.02
23 ['eneTnka — Hayka O HACJIEACTBEHHOCTH ¥ M3MEHYHMBOCTH 1 24.02
24 3aKOHOMEPHOCTH HACJEAOBaHUS PU3HAKOB. MOHOTHOPHAHOE 1 03.03
CKpeIIMBaHHE
o5 JluruOpuHoe CKpeImuBaHue. 3aKOH HE3aBUCHMOTO HACIECIOBAHUS 1 10.03
MPHU3HAKOB
CueruieHHOE HacjIea0BaHue Mpu3HakoB. JlabopaTopHas padora Ne 5 17.03
26 «3yuyeHne pe3ynbTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO 1 0.5
CKpeIIMBaHUS y AP030(HIIbI HA TOTOBBIX MHUKPOTIPENapaTax»
27 I'eneruka mona. HacnenoBanue mpu3HAKOB, CIETICHHBIX C TTOJIOM 1 07.04
N3menunBocTh. HenacnencrBeHHas M3MEHYMBOCTD. JlabopaTopHas 14.04
28 pabota Ne 6. zyuenune Mou(pUKaMOHHONW N3MEHYMBOCTH, 1 0.5
MOCTPOEHHUE BAPUAIIMOHHOTO Psiia ¥ BAPUAIMOHHOM KPUBO»
29 HacnenctBenHnas nameHunBocTb. JlaboparopHas padota Ne 7. 1 05 21.04

«AHaM3 MyTanuil y 1po30¢uiibl Ha TOTOBBIX MUKPOIIpEnapaTax»




30 I'eneTnka yenoBexa 1 28.04
31 PezepBHblii ypok. O6o0menue no reme «HacnencTBeHHOCTD U 1 05.05
WU3MEHYMBOCTb OPraHU3MOBY
32 Cenexius Kak HayKa U TpoIece 1 12.05
33 MeTo1bl ¥ JOCTUKEHUS CEJIEKIIUU PACTEHUI U JKUBOTHBIX 1 19.05
34 BroTexHOIOTHS KaKk OTPaciib MPOU3BOJICTBA 1 26.05
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 34




11 KJIACC

KoandecTBO 9acoB

Jrj;_)n Tema ypoka Bcer KoHTpoabHbI IIpakTuyecku Jata uzy4enus
0 e padoThl e padoTbl
1 DBOJIONHMS ¥ METOJTBI €€ N3YUeHHSI 1 02.09
) HcTopust pa3BuTHS MpeaCTaBICHUNA 00 1 09.09
HBOJTIOIIUHT
3 MHUKpPO3BOITFOIHS 1 16.09
[Momynsiust Kak deMEeHTapHast eIMHUIA BUIA U 23.09
4 sBostonun. Jlabopatopuas padora Ne 1 1 05
«CpaBHEHHE BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPHIO»
5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOpHI) 1 30.09
SBOJTIOIIH
6 EcrectBennsiii 0T60p 1 €10 GOopMBI 1 07.10
Pe3ynbTaThl 3BOJIFOIIUMHT: TPUCTIOCOOICHHOCTD 14.10
7 OpraHu3MoB U BuJI000pa3oBanue. JlaboparopHas 1 05
pabota Ne 2 «Onucanue mpucrnocoOIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepa
HampaBiienus 1 myTH MaKpO3BOJIIOLHH 1 21.10
HeoO6parumocTh 3BOTIONHAH 1 11.11
10 Hctopus xu3Hu Ha 3eMiie U METOJIbI €& 1 18.11
W3Y4YEeHUS
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHU HA 3emiie 1 25.11
12 Pa3BuTHe )xnu3HM Ha 3eMIIe 110 3paM U NeproJam 1 02.12




OCHOBHBIE ATanbl 3BOJIIOLUNA PACTUTEIHHOTO U 09.12
13 XKHUBOTHOTO MHpa. [IpakTrueckas padota Ne 1 1 05
«M3y4eHne HCKONIaEMbIX OCTaTKOB PACTCHUM U
KUBOTHBIX B KOJUICKIIHSIX))
14 CoBpemMeHHas cCUCTeMa OPraHu4ecKOro Mupa 1 16.12
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) 1 23.12
16 JIBwxyiue cuiibl ((pakTophl) aHTPOIIOTEHE3a 1 28.12
17 OcHOBHBIE CTaJNH SBOJIIOINH Y€TOBEKa 1 13.01
18 UYenoBeueckue pacsl U IPUPOJIHBIE afanTalun 1 20.01
9eoBeKa
19 PesepBHblit ypok. O6001IEHNE 110 TEME 1 27.01
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa 1 03.02
21 Cpenpl 00uTaHUs U SKOJIOTHYECKHE (DAKTOPHI 1 10.02
Abuotnyeckue dakrtopsl. JJaboparopras pabota 17.02
Ne 3. «Mopdonoruueckne 0COOCHHOCTH
22 pacTeHul U3 pa3HBIX MECT OOUTAHUS. 1 0.5
JlaGopaTtopnas pabota Ne 4. «BnusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYyCa»
23 buotndeckue GakTops 1 24.02
DKOJIOTHYECKUE XapaKTEPUCTUKH MMOIYIISILIUU. 03.03
24 [IpakTuueckas pa60TavN9 2 «lloncuér 1 05
IJIOTHOCTH MOMYJISIMMA Pa3HbIX BUJOB
pacTeHum»
25 CooOriecTBa OpraHu3MoB — OHOIIEHO3 1 10.03
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 17.03




OcHOBHBIC TTOKA3aTEIN YKOCHCTEMEL.

07.04

27 Okonorudeckue nupamuabl. CoiicTBa 1
skocucteM. CyKueccus
28 [Ipupoanbie 3K0cHCTEMBI 1 14.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1 21.04
30 Bbrocdepa — rinobanbHas sxocucTeMa 3eMITn 1 28.04
31 3aKOHOMEPHOCTH CyIIeCTBOBaHUS Onochepsl 1 05.05
32 UYenosevecTBo B Onocdepe 3emin 1 12.05
33 CocymiecTBOBaHME MPUPOJIBI M YEIOBEYCCTBA 1 19.05
34 PesepBHbIit ypok. O000IIEHNE TEMBI 1 26.05
«Coo01ecTBa 1 SKOJIOTUIECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5 34







YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* buonorus, 10 kiacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akinonepnoe oouiectBo «M3narensctBo «lIpocBenienue»

* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pen.
[Taceunuka B.B., AknnonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

DnekTpoHHBIN o0pa3oBarenbHbIi pecype "A caam EI'D. Cpennee obmiee oOpazoBaHue.
Y4eOHbIi MOAYIb 110 PELICHUIO TPYIHBIX 3aaHuil 110 yueOHomy npeamety "buonorusa”. 10 - 11
knaccel",AO UznatensctBo "[Ipocsenienue"

DneKTpOoHHBIN 00pa3zoBarenbHbIN pecype "Jlomamnue 3ananus. Cpeanee olmiee oOpa3oBaHue.
buonorus", 10 - 11 xknmacc,AO UznarensctBo "lIpocBenienue”

Tpenaxep "Oo6naxo 3Hanuit". buonorus. 10-11 xracec,000 "®uzukon Jlad"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74



OneHoYHBIE cpeICTBA (OLEHOYHBIE MATePHAJIbl) 1 MeTOAHYEeCKHe MaTepuaJibl pado4eil
nporpammbl no BUOJIOI'NMHU

(YKazaTh HaMMEHOBAHUE MIPEIMETA)

Kuaacc/Ilporpamma

IlepeyeHb MCHOJIb3yeMbIX
OLIEHOYHBIX CPEICTB (OLEHOYHBIX
MatepuanoB)/ KUMubr*

Hepeqeﬂb HCIIOJb3YyEMBIX
METOAUYECCKHUX MaTEepHUaJIoB

10-11/Pabouas
nporpamma. bruosnorus.
10-11 waccer. [Taceunnk
B. B., Cymaroxun C. B.,
I'anonroxk 3.I"., I1IBerioB
I'.I'.; mox pen Ilaceunnka
B. B., AkiinonepHoe
o0mrectBo «M31aTenbpCcTBO
«IIpocsemenue

1.9nexTpoHHBII 00pa30BaTENIbHBIM
pecypc "A cnam EI'D. Cpennee obmiee
oOpa3oBaHue. Y4eOHbII MOAYIb 110
PEIICHUIO TPYIHBIX 3aaHUH T10
yuebHoMy npeamery "buonorus”. 10 -
11 ximaccer",AO M3paTeabcTBO
"TIpocsernienue"

2. DNeKTPOHHBIN 00pa3oBaTeIbHBIN
pecypc "lomaminue 3aganuda. Cpeanee
obmee oopazosanue. buosorus", 10 -
11 xmacc,AO M3ngaTenbCcTBO
"ITpocBenienne"

3. Tpenaxep "O6mako 3HaHUHA".
buonorusa. 10-11 kmacc,000
"®uzukon Jlabd"

4. https://m.edsoo.ru/7f41¢c292

5. https://m.edsoo.ru/7f41cc74

6. TemaTHueckue U UTOTOBbBIE TECTHI 110
6uonoruu 10-11 xiaccel. buonorus:
Oo6r1mas 6uonorus. 10-11 knaccer:
yaeOnux/ A.A. Kamenckuid, E.A.
Kpukcynos, B.B. [laceunuk. — 2-¢ u3n.,
crepeotur. — M.: JIpoda, 2014. — 368
c.

1 buonorus, 10 knacc/ ITaceunuxk
B.B., Kamenckuit A.A., PyorioB A.M.
u apyrue /Ilon pen. Ilaceunuka B.B.,
AKIIMOHEPHOE 00111eCTBO
«M3narensctBO «IIpocBenienne»,
2020r.

2. buonorus, 11 knacc/ Ilaceunnk
B.B., Kamenckuit A.A., Py6rioB A.M.
u apyrue /Ilon pen. Ilaceunuka B.B.,
AK1MOHEpHOE 00I1eCTBO
«M3narenbcTBO «IIpocBemenney,
2020r.




