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Pabouast mporpamma no yue6HOMy mipenmety «buomorus» (6a30Bwiif ypoBeHb) misa 10-11-x kimaccoB pa3paboTaHa Ha OCHOBE CIEAYIOIIMX
JIOKYMEHTOB:
e (hbemepasbHBI TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT CpeAHero o0miero oOpa3oBaHUs, YTBEpKIEHHBIH NMpUKa3oM MUHOOpHAYKH
Poccum ot 17.05.2012 Ne 413 (c u3meHeHUSIMN);
e (enepanpHas oOpa3zoBaTenbHAas Iporpamma cpegHero oobmiero oOpa3oBaHuUs, yTBepXkKIeHHas npukazoM Munnpocsemenus Poccun ot
18.05.2023 Ne 371;
e OCHOBHas o0Opa3oBareibHas Iporpamma cpeanero odmiero oopazosanuss MbOY COILI Ne 13.

HHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl 10 OMOJIOTHH TEOPETHUYECKYIO OCHOBY JJIsl ONMpPEAETICHUS MOAXOA0B K (POPMHPOBAHUIO COAEPIKAHUS Y4eOHOTO
npeamera «buonorus» cocraBunu: KoHuentyanbHble mojiokeHuss GI'OC COO (denepanpHas oOpa3oBaTenbHas MporpaMma CpeaHETo OOIIero
oOpa3oBaHus, yTBep:kIeHHas mpukazoM MunHnpocsemenus Poccun ot 18.05.2023 Ne 371) o B3auMOOOYCIOBJICHHOCTH IIeNied, COJEpIKaHUs,
pe3ynbTatoB oOydeHuss U TpeOOBaHUM K YpOBHIO MOJATOTOBKM BBITYCKHHUKOB, MOJOKEHUS 00 OOIIMX LENSX U MPUHIMUMNAX, XapaKTEepPHU3YHOIIHUX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpelHero obmiero odpaszoBanus B Poccuiickoit denepanyn, a Takke MOJOKEHUS O creruduke Ouomoruu, e&
3HaYEHUH B MMO3HAHUH >KMBOU MPHUPOABI U 00ECTIeYeHNH CYIIECTBOBAHUS YeloBeYecKoro odmiecTBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEIeNICHbI
OCHOBHBIE (DYHKIIUH MPOrpaMMBbI IO OMOJIOTUH U €€ CTPYKTypa.

[Iporpamma no 6monoruu AaéT MpenCcTaBlICHUE O IENsIX, 00 00IIel cTpaTerud O0y4eHHsI, BOCIUTAHUS M Pa3BUTHS 00YUaIOIIUXCSl CPEICTBAMHU
yuebHoro mpeamera «buomorus», ompenenser o0s3aTeNbHOE NMPEAMETHOE COJIEp)KaHHE, €ro CTPYKTYpY, pacupeiefieHHe MO pasfeiiaM U TeMam,
PEKOMEHIYEMYIO TIOCJEe0BAaTENbHOCTh H3YyUYEHHs Y4eOHOro marepuana ¢ Y4E€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH
00pa30BaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yUYaONTIXCA.

B mporpamMme no Ouonoruu Takke y4UTHIBAIOTCS TPEOOBAaHUS K TUIAHUPYEMBIM JTHUYHOCTHBIM, METAlIPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM
o0yueHust B pOpMHUPOBAHUHM OCHOBHBIX BHJIOB YUE€OHO-II03HABATEIBHON JEATEIbHOCTH/YUeOHBIX ACUCTBUI 00yUaIOMIMXCs IO OCBOCHUIO COACPIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nmporpamme no 6uonorun (10-11 kmaccel, 6a30BbI ypOBEHb) peajM30BaH MPHUHLUI MPEEMCTBEHHOCTH B M3y4eHUH Ouosioruu, Onaromaps
yeMy B HEH IMpOCMaTpHUBAaeTCs HANpaBIEHHOCTh HAa pa3BUTHE 3HAHUM, CBA3AHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHMS,
[ICHHOCTHBIX OPHUEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUA O 3I0pOBOM 0OO0pa3e XM3HM M OCpeXHbIM OTHOLICHHEM K
OKpY’KaroIien mpupoaHoit cpeae. [loaTomy Hapsiny ¢ n3ydeHueM OOIeOMOTOTHUECKIX TEOPUH, a TAK)KEe 3HAHUN O CTPOCHHUH JKUBBIX CHCTEM Pa3HOTO
paHra u CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIECCOB B MPOrpaMMe MO OMOJIOTHH YAEJICHO BHUMAaHHUE UCIOIb30BAHUIO MOTyUYEHHBIX 3HAHUN
B TOBCEIHEBHOM KHM3HU [UIsl PEIICHUs TMPUKIAJAHBIX 3aJady, B TOM 4YHCIE: MPOPUIAKTHKU HACJIEICTBEHHBIX 3a00JeBaHUIl YelloBeKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS SKOJOTHUYECKH 1IE€JI€CO00Pa3HOro MOBEACHHUS B OKpY KaroIlel NMPUPOIHON cpesie, aHaIu3a BIUSHUS
XO3SIIICTBEHHON JESTETbHOCTH YENOBEKa Ha COCTOSHHWE TMPUPOJHBIX M HCKYCCTBEHHBIX S3KOCHCTEM. YCHJIEHHE BHHUMAaHUSA K MPHUKIAIHON



HaNpaBJICHHOCTH y4eOHOTro mpeamera «BHONOTHS) MPOIMKTOBAHO HEOOXOAWMOCTHIO OOECTICUSHHs YCIOBHMA U PEUICHHUS OIHOW W3 aKTyaJbHBIX
3aJa4 IIKOJBHOIO OHOJOrMYEcCKOoro o0pa3oBaHMs, KOTOpas MpeanojaraetT (opMHUpOBaHHE y OOYYaroIIMXCS CIIOCOOHOCTH agalTHPOBAThCS K
U3MEHECHUSIM JIMHAMHUYHO Pa3BUBAIOIIETOCSI COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHEe cpemaHero oOmero oOpa3oBaHHs 3aHMMaeT BaxkHOe MecTo. OHa obecmeunBaeT (GOPMUPOBAHHE Yy OOYYAFOIIUXCS
NpEJCTaBICHAN O HAayYHOW KapTHHE MHpa, pacIIupseT M 0000IIaeT 3HAHWS O XHUBOW NpUPOAE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOH
OpraHu3allii ¥ SBOJIOLUH, CO34aET YCIOBUS JUIS: TMO3HAHHS 3aKOHOB >KMBOHM NpUpoAbl, (OpMUPOBaHUS (PYHKIMOHAIBHON I'PaMOTHOCTH, HaBBIKOB
3I0POBOTO M OE30IMACHOTO 00pa3a )KU3HH, SKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPHUPOJIC U YETIOBEKY.

Bonbioe 3HaueHue OHOJNOrHS MMEET TaKXKe Ui PELICHUS BOCIUTATEIbHBIX W Pa3BUBAIOUIMX 33/ad CpelHEero oduiero obpa3oBaHus,
conuanm3anuu odydvaromuxcs. M3yueHwe Owosnormm oOecrieuymBaeT yYCIOBHS UIsl (POPMHUPOBAHUS HMHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W
MH(POPMALMOHHBIX HABBIKOB, ICTETHUECKOM KYJIBTYPHI, CIIOCOOCTBYET MHTEIPAllH OMOJIOTUYECKUX 3HAHUN C NPEACTABICHUAMHU U3 OPYTUX y4eOHBIX
NPEMETOB, B YAaCTHOCTH, (PM3HMKH, XUMUHU U reorpaduu. HazBaHHBIC MOJOKEHHS O TpeAHA3HAYCHUU y4eOHOro mpenmeTa «buomorus» cocraBuin
OCHOBY JJISl OIIPE/IeNICHHSI TOIXO00B K 0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKaHUs, MPEJICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OTt0op coxepkanusi yuyeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYHIECTBIEH C TMO3HMIHN KyJbTYpOCOOOpA3HOTO MOIX0/a, B
COOTBETCTBUHM C KOTOPBIM OO0y4Yarouiuecs JODKHBI OCBOMTH 3HAHUS M YMEHHMA, 3HAUMMBbIE Uil (POPMHUPOBAHUS OOIIEH KyJIbTYPBHI, ONpEIesIonne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKPYJKAlOIIeH MPHUPOIHON cpele, BOCTPEOOBAaHHBIE B MOBCEIHEBHON KH3HH M TPAKTHUYECKOW NESTEIHHOCTH.
Ocoboe MecTo B 3TOM cHUCTeME 3HAHUN 3aHMMAIOT JIEMEHTHI COZICpIKAHUSA, KOTOpPhIE CIyXaT OCHOBOW Ui (hOPMHUPOBAHMS IPEICTABICHUH O
COBPEMEHHOW €CTECTBCHHO-HAYYHOW KAapTHHE MHpPAa WM I[IEHHOCTHBIX OPHEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3alUU OHMOJIOTHYECKOTO
o0Opa3oBaHusl.

CTpyKTypHpOBaHHE COJIEpKaHHUS YIeOHOTO MaTepralia B MporpaMMe Mo OMOJIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHN
00 OTJIMYUTENBHBIX OCOOCHHOCTSAX XKMBOW MPHPOJBI, O €€ YpOBHEBOW OpraHM3allMd M 3BOJNIONMU. B COOTBETCTBUHM C 3THM B CTPYKType y4eOHOro
npeamera «buonorus» BBIICIEHBI CIEAYIONINE COIepKaTelbHble JIMHUKM: «brnomorust xak Hayka. MeToapl Hay4HOro mo3HaHHs», «KieTka kak
Ouosiornyeckas cuctema», «OpraHm3M Kak Ouonormueckas cucrema», «CucremMa M MHOrooOpasue OpraHHYecKOro MHpa», «IBONIOLHS KHUBOU
IPUPOABD, « DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenus yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE OOYYAIOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-
(YHKIIMOHATHLHON OpraHW3alMy JKUBBIX CHCTEM pPa3HOTO paHra W NMPHOOPETEHHWE YMEHHI WCIIONB30BaTh 3TH 3HAHWS JUIS TPAMOTHBIX NEHCTBUN B
OTHOILICHUU OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX POOIEM.

JIOCTIDKEHHE TeNTd U3yYeHHs y4eOHOTOo npenmeTa «bruosorus» Ha 6a30BOM ypOBHE 00€CIeUnBaeTCsl PEIICHHEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHUCS CUCTEMbl 3HAHUH O OMOJOTHMYECKUX TEOPHAX, YUEHHsX, 3aKOHAX, 3aKOHOMEPHOCTSX, THMIIOTE3ax, IpaBHiIaX,
CIy’)KallliX OCHOBOHW isi (DOPMHUPOBAHMS TPEICTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOTO IO3HAHHS, CTPOCHHHU,
MHOTr000pa3uu M OCOOEHHOCTSIX JKUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allMM, BBIIAIOLIMXCS OTKPBITUAX U COBPEMEHHBIX MCCICJOBAHUAX B
OHOIIOTHH,

¢dopmupoBaHre y 00ydyaromMXCsl TO3HABATENBHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O MyTAX
pa3BUTH B OMOJIOTHY HAYYHBIX B3IJISAOB, UICH M MOIXO0A0B K U3yUSHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHU3AIINH;



CTaHOBJIEHHE Yy OOydJarommxcsi oOmell KyJbTypbl, (YHKIMOHAIbHOW TIPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLCHUBATH SIBJICHUS
OKPY’KaIOIIEero MUPa )KMBOM NMPHUPOJIBI HA OCHOBAHUH 3HAHUH U OTIBITA, TIOTYYESHHBIX NPH U3YYEHUU OMOJIOTHH;

dbopMupoBaHHe y 00YyYalOIIMUXCS YMEHUN WUTIOCTPUPOBATh 3HAYCHHE OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOH NEATENbHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoONOTEXHOJIOTHH;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJOBEKOM >KMBOM NPUPOJIBI, HEOOXOIUMOCTH OEpEeKHOTrO0 OTHOLICHUS K HEH,
COOJIIOJICHHSI STHUECKUX HOPM IIPH MTPOBEICHUN OMOIOTHYECKUX UCCIIEI0BaHU;

OCO3HAaHHE IIEHHOCTH OHWOJOTMYECKUX 3HAHWUN [JIS TOBBIIMICHUS YPOBHS SKOJOTHYECKOM KYyJIbTYphbl, A1 (OPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TMOBCEIHEBHOM KWU3HM JJIs OLICHKHU IOCJIEACTBUN CBOCH JESTEIIBHOCTH MO OTHOIICHHUIO K
OKpYXaroIlel cpenie, COOCTBEHHOMY 37I0POBBIO, 00OCHOBAHUE M COOIIOICHUE Mep PODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpemgnero ob6miero obpazoBanus «buonorus», uzydaemasi Ha 0a30BOM YPOBHE, SIBIIACTCS OOs3aTEIBHBIM YUEOHBIM TPEIMETOM,
BXOJAIIIUM B COCTaB HpGI[MeTHOI\/'I O6HaCTI/I ((ECTGCTBCHHO-Hay‘-IHBIC MpEaAMCTED).

Jl1st m3ydeHust OMoyIoruu Ha 6a30BOM YPOBHE CpeHETo obmiero oopazoBanusi orBoautces 68 gaco: B 10 kitacce — 34 vaca (1 wac B Heneno), B
11 xnacce — 34 yaca (1 gac B HezeO).
COJEPXAHUE OBYYEHUSA

10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMH, TEXHUYECCKHUMH U JPYTMMH €CTECTBCHHBIMH HayKaMu, (uiocoduei, STUKOM,
ACTETUKOU U TIpaBoM. Poiib Gnosioruu B GOpMHUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI Mupa. CucteMa OMOJIOTHYECKUX HayK.

MeTo/1pI TO3HAHUS YKUBOW TPHUPOJILI (HAOIIOIeHHE, SKCTIEPUMEHT, OMUCaHNe, U3MEepPEHNE, KilacCu(UKAIHSI, MOICTUPOBAHUE, CTATUCTHICCKAS
00paboTKa JaHHBIX).

JdemoHcTpaumnu:

[optpetst: Y. HJapsun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

Tabauiel U cxeMbl: «MeTo bl TO3HAHUS KUBOU TPUPOJIBI.

JlabopaTopHble U NpaKkTHYecKue padoThbi:

[Tpaktuueckas padora Ne 1. «Vcnons30BaHUE pa3IUIHBIX METOI0B NP U3YUCHUH OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.



XKusble cucteMbl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus 6uonaoruu. OTau4ne KUBBIX CUCTEM OT HEOPraHM4eCKON PUPOIBI.

CpoiicTBa OuocucTeM M UX pa3HOOOpasue. YPOBHH OpraHM3alMU OMOCHUCTEM: MOJICKYJISPHBIM, KJICTOYHBIM, TKAaHEBBIH, OpraHU3MEHHBIH,
MOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTHUECKHHT ), OMOChEpHBIA.

JdemoHcTpaumnu:

Tabnwuiel 1 cxembl: « OCHOBHBIE TTPU3HAKH JKU3HWY, « Y POBHU OPraHU3AIMH KUBOU MTPUPOIBD.

Ob6opynoBanue: moaenb Mojaekyis JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOCHHE KJICTKH.

XHUMHUYECKUH COCTAB KJIETKH. X UMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHL. Bo/1a 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIUHN BOABI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMUHOKHCIOTBI — MOHOMEDPHI OekoB. HesamMmeHnMbIe U 3aMEHUMBbIE aMUHOKUCIOTHI. AMHHOKHCIOTHBIN
COCTaB. YPOBHU CTPYKTYpbI O€JIKOBOI MOJIEKyJbI (IEpBUYHASI, BTOPUYHAs, TPETUYHAS U YETBEPTUYHASA CTPYKTypa). XMMHUYECKHE CBOICTBA OEIIKOB.
buonornueckne QpyHKIIMN OCIKOB.

depmeHThI — Ouosornueckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBINA LEHTp, cyOcTpaTHas cneruduyuHocTs. Kodepmentsl. Buramunsl.
Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB.

YrineBoabl: MOHOCaxapuabl (TJIFOK03a, pud03a U JIe30KCHpH003a), Aucaxapuisl (caxaposa, JJaKTo3a) U Moducaxapubl (Kpaxmam, TIIMKOTeH,
1eJuTI0NI03a). bromornueckue GyHKIIMN yTIE€BOOB.

Jlumuast: Tpurnuuepusl, pochonunuasl, crepounsl. ['unpopunsao-runpopoOHbie cBoiicTBa. buonorndeckue ¢pynkuuu munuaos. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JTUMUAOB KaK HICTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasr — MmoHOMeps! HyKienHOBBIX KucioT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenue n GpyHkuum
PHK. Bunst PHK. AT®: ctpoenne u QpyHKIUH.

[Mutonorus — Hayka o kjerke. Kierounas Teopus — mpuMep B3aUMOACHUCTBUS HeH M (PAKTOB B HAyYHOM IO3HAHMM. MeTOAbl M3y4YEHUs
KJIETKH.

Knerka xak menoctHast »kuBasg cuctema. OOIIMe NMpU3HAKU KJIETOK: 3aMKHYyTas HapykHas memOpana, mojiekyisl JIHK kak renermueckuit
amnmapar, cucTeMa CuHTe3a Oenka.

THumbl KJIETOK: dyKapHOTHYECKas M MpoKaproTHueckas. OCOOCHHOCTH CTPOCHUSI MPOKApUOTHUECKOH KieTku. KietouHas creHka OakTepHid.
Crtpoenue 3ykapruoTudeckoi kiieTku. OCHOBHBIC OTJIMUHNS PACTUTEIHHOM, )KUBOTHON ¥ TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, uX pyHKuuu. [lnasmaruueckas memOpaHa, e€ cBOWCTBA U (YHKIHUU.
[Murormazma u e€ opranouasl. OnHoMeMOpaHHbie opraHoubl kiaeTku: JIIC, anmapar [onbmku, nmu3ocomsl. [1omyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MHUTOXOHJIpHH, TUIACTHBL. [Iporcxoxaenne MUTOXOHApUH | riacTua. Buasl mnactun. HememOpaHHbIE OpraHOM Bl KIETKH: pUOOCOMBI, KJIETOUHBIN
LEHTp, LICHTPUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMM OPraHOUI0B KIIETKU. BrirtoueHus.

Snpo — peryasTopHsblii neHTp kiieTku. CTpoeHue spa: saepHas 000JI09Ka, KapuoIia3Ma, XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.



TpaHcOpT BEIIECTB B KIETKE.

JdemoHcTpaumnu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jluarpammel: «PacnpeneneHue XuMHUECKUX 3JIEMEHTOB B HEXKUBOU MpUpoie», «Pacnpeenenre XuMUIECKUX 3JIEMEHTOB B JKUBOM PUPOJIEH.

Tabaunel u cxembl: «[lepuoguueckas Tabnuna XMMHUYECKUX AJIEMEHTOB», «CTpoeHHE MOJEKYJbl BOIbD», «buocunres Oenka», «CTpoeHue
MoJeKyJbl Oenka», «Ctpoenue gpepmentay, «Hyknennossie kuciotsl. JJTHK», «Ctpoenue momnexyiasl ATO», «CTpoeHHe 3yKapuOTHYECKON KIIETKI,
«CtpoeHne KUBOTHOW KiIeTKW», «CTpOEHHUE pPACTUTEIbHOW KIETKW», «CTpOCHHE MNPOKAPUOTHYECKOW KIETKW», «CTpoeHHuEe sapa KIETKW,
«YTIeBOIbIY, «JINTHIBD.

OO6opy/I0BaHKE: CBETOBOM MHKPOCKOI, 00OpyAOBaHWE [UIsi TpPOBEACHHsS HAOMIOACHHUM, HU3MEPEHUH, HKCIEPUMEHTOB, MUKPOIpENapaThl
PACTUTENBHBIX, )KUBOTHBIX M OaKTEPHAILHBIX KIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbi:

JlabopaTopnas pabora Ne 1. «M3ydeHnue karaauTHYeCKOil aKTUBHOCTH ()epMEHTOB (Ha IpUMEpPE aMHJIa3bl WIIA KaTallasbl)».

JlaGoparopnas padota Ne 2. «/3ydeHne cTpoeHUs KIETOK PACTEHUH, )KUBOTHBIX U OaKTEPUH MO MEKPOCKOTIOM Ha TOTOBBIX MUKpOIpenaparax
U UX OIMUCAHUEY.

Tema 4. ’KusHe1eATEJIbHOCTh KJIECTKH.

OOmMeH BemecTB, WM METa00IM3M. ACCUMIUIAINS (TUTACTHYECKUN 0OMEH) M TUCCUMILTSIHS (DHEPTreTUYECKU OOMEH) — IBE€ CTOPOHBI €IMHOTO
nporecca Metadonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPTUU B IOHUMaHUU MeTaboInM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

dotocunTte3. CBeroBas u TeMHOBas (aszbl GorocuHTe3a. Peakuuu dorocuntesa. IPPeKTUBHOCTh PoTOCHHTE3a. 3HAYCHHE (HOTOCHHTE3a IS
KU3HU Ha 3emiie. Brnusinue yciaoBuii cpenbl Ha HOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUIA.

XemocuHTe3. XeMOCHHTE3upytolue OakTepuu. 3HaUeHHe XeMOCHHTE3a JIJIs )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KieTke. PaciiernieHne BellecTB, BbIAEICHHE M aKKyMYJHPOBAHHWE SHEPTUU B KIETKE. DTambl SHEPreTHYeCKOro
oOmena. I'mmkonms. bpoxenune u ero Buisl. KucimopogHoe okucieHue, Wi KieToyHoe nbixanue. OxucinutenbHoe (ochopuiupoBaHue.
D¢ hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHa.

Peakiiun matpuunoro cunresa. ['enernueckas nnpopmarus u JJTHK. Peanuzamnus renernueckoil nHGopmaium B kiieTke. ['eHeTrnueckuii Koa u
ero cBorictBa. Tpanckpunuus — matpuanbiii cuaTe3 PHK. Tpancnsmus — 6uocunTe3 Oenka. Jramnsl Tpanciasuuu. KogupoBanue aMuHOKUCTOT. Posb
pubocom B OMocHHTE3€e OelKa.

Hexnerounsie hopmel xu3au — Bupychl. Mctopust otkpeitust BupycoB (JI. V. UBanoBckuii). OCOOCHHOCTH CTPOEHUS M KU3HEHHOTO ITMKJIA
BupycoB. bakrepmodaru. bonesHu pacTeHuii, *HBOTHBIX M 4YeJIOBEKa, BBI3bIBacMble Bupycamu. Bupyc mmmyHozeduimta uvenoBeka (BUY) —
Bo3Oyautens CITN1a. OOpatHas TpaHCKpUIIKS, peBepTaza u uarerpasa. [Ipodunaktiuka pacnpocTpaHeHuss BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:



IMoptpetst: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tumbl nuTaHusy, «Mertabonusm», «MUTOXOHAPUSLY), «IDHEPreTHUYeCKuid oOMeH», «Xmoporacty, «DOoTOoCHHTE3Y,
«Crpoenne JIHK», «Ctpoenue u pyHkimonupoBanue reHay, «Cunre3 Oenka», «['eHetnueckuit koa», «Bupyce», «bakrepuodarun», «CtpoeHue u
*u3HeHHbIH 1K Bupyca CI11/]a, 6akrepuodaray, «Pernmukanus JJHK».

O6opynoBanue: moaenu-aninkamun «Y npoeane JIHK u tpanckpunmms», «buocuate3 Oenka», «CTpoeHUE KIETKH», MOJACIH CTPYKTYPHI

JTHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii muki, win >KM3HEHHBIN UK kieTku. MuaTepdasza m muto3. Ilpomeccrl, nporekaromue B uHTepdase. Perumkanus — peakmus
matpuunoro cunreza JIHK. Crpoenume xpomocoM. XpoMOCOMHBI Habop — KapuoTurl. JMIJIOWAHBIM M TalIOWJHBI XPOMOCOMHBIE HAaOOPBHI.
Xpomatuasl. [{lutonornyeckne 0OCHOBBI Pa3MHOKEHUS U MHIMBUIyaIbHOTO Pa3BUTHUSI OPTaHNU3MOB.

Jenenne knetku — muto3. Ctaguu muto3a. [Iporecchl, npoucxoasiinue Ha pa3HbIX CTaUsAX MUTO3a. BHOIOrn4ecKuil CMBICT MUTO3a.

[IporpamMmmupyemas rudenb KIeTKH — aromnTo3.

@opMBI pa3MHOKEHHSI OpPTaHW3MOB: Oecrojoe W ToJoBoe. Buabl 0ecrmonoro pa3sMHOXKCHHS: JElIEHHE HaJBOE, TMOYKOBAaHUE OJHO- U
MHOTOKJIETOUHBIX, CIOPOOOpa30BaHNe, BEr€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €T0 3HAUEHUE JIJISl CEJIEKIIHH.

[TosoBoE pa3zMHOXKEHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meito3. Craguu menosa. [Iponeccsl, npoucxoasimue Ha ctaausix Mmeito3a. [losenenne xpomocom B menose. Kpoccunrosep. buonornueckuit
CMBICJI M 3HAaYEHUE ME03a.

["ametorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Yy KHUBOTHBIX. [looBbIe jkene3bl: ceMeHHUKU U auyHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIIepMAaTo30uj, SIMIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOSHUS SHMIICKIIETOK U CIIepMaTO30UIOB.
OmnonotBopenue. [TapreHorenes.

WupuBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX
JKUBOTHBIX: JpOOJIeHHe, racTpysiuus, opraHoreHe3. IloctamOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHOHATIBHOIO PA3BUTHUS: NPSIMOE, HEMPSMOE
(mmumHOYHOE). BiusiHre cpenibl Ha pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHHUsS: CTPOCHUE CEMEHU, CTaMH Pa3BUTHS.

JdemoHcTpaumnu:

Tabmumpl 1 cxembl: «DOpMBI  pa3MHOKEHHSI OpPTraHU3MOB», «J/[BOWHOE OIUIOJOTBOpEHHE Yy IIBETKOBBIX pacTeHui», «BereraTuBHOE
pa3MHOXXEHHE pacTeHUI», «Jlenenue kneTku 6akTepuity, « CTpoeHre OJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KiteTouHbIi Uk, «Permkanus
JHK», «Mwuto3», «Menosy, «IIpsiMoe u Henpsimoe pa3BuTHE», «I 'aMeTOreHe3 y MIEKOMUTAIOIINX U YeTT0BeKa», « OCHOBHbBIE CTAJIUM OHTOTECHE3ay.

O0opyI0BaHMe: MUKPOCKOT, MHKporpernapaTsl «CrepMaTo30uIbl MIICKOMUTAIONIETO», «SlillekeTka MieKonuTaromero», «KapuokuHes B
KJIETKaX KOpEeIIKa JyKay, MarHuTHas MOJIeNb-anmuinkanus «Jlenenue knerku», moaens JJHK, mogens meTada3HOM XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:




JlaGoparopnas pa6ota Ne 3. «HaOmronenne MuTo3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOTIPETIapaTax.
Jlaboparopnast pabota Ne 4. «VI3yueHue CTpOSHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpenapaTaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

ITpenmer u 3anaun renetuku. Mcropus pa3BuTthsi reHeTUKH. Posib IUTONOrMK U SMOPHOJIOTUY B CTAHOBJICHUM FeHETUKU. Bkiaa poccuiickux n
3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKUA. METO/bl T€HEeTUKU (THOPUIOTIOTHYECKUHN, IMTOTCHETHUYECKUH, MOJIEKY I pHO-TeHeTHYeCKUuii). OCHOBHBIE
TCHETHYECKUE NOHATHSA. | eHeTnYecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpELIMBaHUA.

3aKOHOMEPHOCTH HaclleZIOBaHUsI MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem. MoHOrnOpuaHoe CKpeuBanue. 3aKkoH eAMHO00pa3us TuOpuIoB
nepBoro nokosyieHus. IlpaBuno nOMHUHUPOBaHKA. 3aKOH pacILEIUICHHs IPU3HAKOB. [ nrioTe3a 4ncToTsl ramet. [IonHoe 1 HeNoNHOe TOMUHUPOBAHUE.

JurnOpunHoe CKpeuiBaHue. 3aKOH HE3aBHCHMOTO Haciel0BaHHsS NpPU3HAKOB. L[uToreHeTmueckrne OCHOBBI AMTHOPHIHOTO CKPELIMBAHMS.
Ananuzupytoniee ckperuBanue. Vcnonb30BaHe aHAIM3UPYIOLIETO CKPELUBaHUsL I ONIPEIEeIEHUs] TEHOTHUIIA OCOOH.

CueruleHHOe HaciieZioBaHMe Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacjelOBaHHWIO TeHOB. Hapylienue cremieHus TreHOB B
pe3ynbTaTte KpOCCHHIOBEpA.

XpOoMOCOMHasi TEOPUS HACIEICTBEHHOCTU. [ eHeTUUeCKre KapThl.

I'emetnka mosa. XpoOMOCOMHOE OIpPENEICHHE I0JIa. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE M I€T€pOraMETHBIE OPTraHU3MBI.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX C I1I0JIOM.

W3meHunBOCTb. BHIbl HM3MEHUMBOCTH: HEHACJIEICTBEHHAss M HACJICACTBEHHasd. Ponb cpeasl B HEHACIEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuka MOAM(PUKAIIMOHHON N3MEHYMBOCTH. BapuanmonHblil psa U BapuanonHas kpuBasi. Hopma peakinun npusnaka. KonudecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WiIM Te€HOTUNIWYECKAs, WM3MEHUMBOCTh. KoMOMHATHBHAasT WM3MEHUYMBOCTh. Mei03 M TOIOBOW TpOIlECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. MyTalMoHHas n3MeH4nBOCTh. Kiaccudukamnuss MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYUHBI
MyTaruii. MyTtareHHsie (pakTopbl. 3aKOH TOMOJIOTMUYECKUX PAIOB B HacleAcTBeHHON n3meHunBocty H. 1. BaBunosa.

BHesnepHast HaCIEICTBEHHOCTh U N3MEHYUBOCTD.

I'enetnka venoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI T'C€HETHUKM YeNIOBEKA: T'€HEAIOTMYECKUH, OJIM3HENOBBIM, IUTOT€HETUYECKHA,
OMOXMMHUYECKUH, MOJIEKYISIpHO-TeHeTHUecKnii. COBpEMEHHOE OIpeIeIEHUEe TeHOTUIIA: TIOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
gucne ¢ nomorpio [T1[P-ananm3a. HacnencTBenHbie 3a001eBaHus YeIOBEKA: TeHHbBIE 00JIE3HU, OOJIE3HU ¢ HACIIEACTBEHHON MPEAPACIIONOKEHHOCTHIO,
XpoMocoMHble Oose3Hu. CoMaTHuecKue U TeHepaTuBHble MyTanuu. CTBOjOBble KieTKd. IIpuHiumsl 3p0poBoro o0pas3a KWM3HH, AMArHOCTHUKH,
NpopHUIAKTUKA W JICYEHUS TEHETHYeCKuX OosiesHed. Menuko-reHeTH4eckoe KOHCYJIbTUPOBAaHHE. 3HAueHHE MEIUIIMHCKONH TEeHETHUKH B
IPEJOTBPALICHUN U JICUEHUH F€HETUYECKUX 3a00JIeBaHUI YETI0BEKA.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodeen-Pecosckuii, H. 1. Baumos.



Tabaunel U cxembl: «MOHOTHUOPHUIHOE CKPEIIMBAHME U €r0 IUTOreHETHYEeCKas OCHOBa», «3aKOH pacIlEIUVIeHHs W €ro HUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpuaHoe CckpemuBanue», «lluTororudeckre OCHOBBI JUTHOPUIHOTO CKpEIIUBaHUSD», «Meio3y,
«B3aumonelcTBUe alIENbHBIX TE€HOB», «l €HeTWYecKHe KapThl pAaCTEHHWH, XUBOTHBIX M 4enoBeKa», «l'eHeTmka mnona», «3aKOHOMEPHOCTH
HACJICJIOBAHMsI, CLEIUICHHOTO C ToJoM», «KapuoTumbl uenoBeka W KUBOTHBIX», «Bumbl m3MeHUMBOCTHY, «MoauduKalnoOHHAs H3MEHUYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «['eHeTuka rpynn kpoBu», « MyTallmoHHAs: U3MEHUYUBOCTbY.

Oo6opynoBanue: MoAenu-anmukamuun «MoHOruOpuaHOe cKpemuBanuey, «HemomHoe nomMuHHpOBaHUE», «JIUTHOPUIHOE CKpEIIUBAHHEY,
«ITepexpécT XxpoMocom», MHUKPOCKOII M MHKpompernapaT «/[pozodwmmra» (Hopma, myranuu (HOpMbI KPBUIBEB M OKpacku Tena), repOapuit «I'opox
IIOCEBHOM.

JlabGopaTopHble U MpaKkTHYecKue padoThbi:

Jlabopatopnas pabora Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO W JTUTHOPUIHOTO CKpEIIMBAaHUS Y JpOo30(QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

JlaGopatopnas padora Ne 6. «M3yuenne Mo (puKamOHHOW U3MEHUMBOCTH, IOCTPOESHUE BAPHALIMOHHOTO Psia U BAPUAIIMOHHON KPUBOID».

Jlaboparopnas padota Ne 7. « AHanmM3 MyTaluid y Apo30(UiTbl Ha TOTOBBIX MUKPOTIPETapaTax.

[TpakTuueckas padora Ne 2. «CocTaBieHHE U aHAIIU3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TIpOLECC. 3apOoXkACHUE celeKIMu W noMectukamus. Yuenue H. . BaBuioBa o meHTpax NPOHMCXOXKICHHUS U
MHOT000pa3usl KyJIbTypHBIX pacTeHul. L[eHTpbl MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, IITaMM.

CoBpeMeHHBIE METOJBI CENEeKIMA. MacCOBBIi M WMHIWBHUAYyaJbHBI OTOOpPHI B CEJICKIIMU DPACTCHHH M JKMBOTHBIX. OIIEHKa 3KCTephepa.
bnuskopoacTBeHHOEe ckpenuBanue — HHOpuAMHT. Yucras nunHusa. CkpemuBaHue YUCThIX JuHUi. ['ereposuc, umm rubpunnas cuna. HepoactBenHoe
ckpemuBanue — aytopuaunr. OtnanéHHas rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M MOJIydYeHHE MOJUIUIONAOB. JlOCTHXKEHUS
CEJICKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciab MPOW3BOJCTBA. |'eHHass WHXKeHepHs. DTamnbl co3faHus pekomOuHantHor JIHK wm TpaHCTeHHBIX OpraHuW3MOB.
Knerounass wumxenepusi. Kiierounble KyJnbTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KioHHMpoBaHHME  BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO035UCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE U dTHUeckue mpooiemMbl. [ MO — reHeTH4ecKn MOAU(PUITMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpanuu:

IMoptpetsl: H. U. BaBuiios, Y. B. Muuypun, I'. [[. Kapneuenko, M. ®@. BaHOB.

Tabmuiel U cxembl: kKapTa «LIeHTpBI TPOUCXOXKIEHUST H MHOT000pa3usi KylIbTYPHBIX pacTeHui», «[lopoasl momamHuxX *KUBOTHBIX», «CopTa
KYJbTYPHBIX pacTeHmit», «Otnanénnas rubpuausamus», «PadoTer akagemuka M. @. MBanoBay, «llomumnonnus», «OOBEKTH OHOTEXHOJOTHH,
«KnerouHble KyIbTYphl U KIIOHUpOBaHUEY, « KOHCTpyHpoBaHUE U EPEHOC T€HOB, XPOMOCOM).

OO0opynoBaHue: MYJISDKA TUIOAOB W KOPHEIIONOB JHUKUX (OpM M KYJIBTYPHBIX COpPTOB pacTeHui, repbapuii «CelbCKOXO03SIICTBEHHBIE
pacTeHus.




JlaGopaTopHble U MpaKkTHYecKue padoThbi:
Okckypeust «OCHOBHBIE METOJBI M JOCTM)KEHHUS CEJCKIMM PACTEHWH M JKMBOTHBIX (HA CEJCKIHMOHHYIO CTAaHLUIO, IJIEMEHHYIO (epmy,
COPTOUCIIBITATENbHBIA YUaCTOK, B TEIJIMUHOE XO35HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosrOLHOHHASA OMOIOTHS.

[TpeanocelIKu BOZHUKHOBEHUS SBOJIOIMOHHON TEOPUH. DBOJIOIMOHHAS Teopus U e€ MecTo B Ononoruu. BiusiHue 3BONMIOLMOHHON T€OpUU HA
pa3BuUTHE OMOJIOTHH U JPYTHX HaYK.

CupzerenbcTBa 3BoMONMM. [laneoHTOMOrNYECKUE: MOCIEI0BATENBHOCTD MOSBIEHUS BUAOB B MAJIEOHTOJOTMYECKONW JIETONMCH, NEPEXOIHBIE
dbopmbl. broreorpaduyeckne: cXoACTBO U paznuuue ¢ayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHUOJIOTHUECKUE: CXOJCTBA M Pa3NW4Msi SMOPHOHOB PA3HBIX BHUAOB IO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHUHBIE,
AQHAJIOTUYHBIE, PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISPHO-OMOXUMUYECKHE: CXOACTBO MEXAaHHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomounonHass Teopuss Y. JlapBuHa. IIpeanochulkv BO3HUKHOBEHHMSI JapBUHW3MA. JIBMIXKyIIME CHIIBI SBOJIONMU BHAOB Mo JlapBUHY
(130BITOUHOE Pa3MHOKEHUE IPU OTPAaHUYECHHOCTH PECYPCOB, HEOpeaAeIEHHAst U3MEHYHBOCTh, O0Opb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBotonun (CTI) u e€ 0oCHOBHBIE TOJIOKECHHUS.

MukposBomntonus. [Tonynsanus kak eIMHALIA BUIA U SBOTIOLUU.

JIBmoxyiue cuibl (hakTopbl) SBOIOIMH BUJIOB B pUpoJie. MyTallMOHHBIH Mpoliecc 1 KOMOWHATUBHAS U3MEHYUBOCTD. [lomy IsIiiMOHHBIE BOTHBI
u nipeiid renoB. M3omanus 1 MUTpars.

EcrectBennblil 0TOOp — Hamnpasistomuid Gaxtop 3Bomonun. GopMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OPTaHU3MOB KakK pe3ysbTaT 3Botouu. [IpumMeps! nprcrnocobieHuii y oprann3MoB. ApoMop(ho3bl M UAN0ATATITALHH.

Buna u Bunoo6pazosanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUI000pA30BaHUS: TeOrpaPuIECKOE, IKOJIOTHIECKOE.

MaxkpoaBosmrorusi. DopMbl 3BOTIONUH: UIETUYECKasl, TUBEPTeHTHAs, KOHBEPIreHTHAs, MapayieinbHas. HeoOpaTuMocTh 3BOIOIUH.

[IpoucxoxaeHue OT HecleUaIU3UPOBAaHHBIX MpeaKoB. [Iporpeccupyromas crnenuanu3anys. AJanTUBHAS paguaius.

JdemoHncTpaumnu:

[Moptpetst: K. JIunnein, XK. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabauiel 1 cxembl: «Pa3BUTHE OpraHNYECKOro MHUpa Ha 3emiiey, «3apoIbIlIi MTO3BOHOYHBIX KUBOTHBIX)», «APXEONTEPUKC», «DOpMBI OOPHOBI
3a cymiecTBoBaHue», «EcTecTBeHHBIN 0TOOp», «MHOrooOpasue CcOpTOB pacTeHHi», «MHoOroo0pasue mOpOA KUBOTHBIX», «llomymsmmmy,
«MyTarioHHass U3MEHYMBOCTB», «ApoMopdose», «Mnnoamanramuny, «OOmas mereHepanus», «JBrkymme cuibl 3Boitonuny, «Kapra-cxema




mapmipyta nytemectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «IIpucrnoco0ieHHOCTh opraHu3MoBy, «I'eorpaduyueckoe BUI000pa30BaHHEY,
«DKOJIOTHUECKOE BUA000PAa30BaHUEY.

OO6opyoBaHMe: KOJUIEKIMSI HACEKOMBIX C pPa3MYHBIMH TUIAMU OKpPAacKH, Ha0Op IUIOAOB M ceMsiH, Kosuiekuus «lIpumepsl 3amuTHBIX
PUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HAIIPABICHUS YBOJIOLUI», 00bEMHAsE MoJ1eb «CTpOCHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoyuteKius «©opmMbl COXpaHHOCTH UCKOMAEMbIX )KMBOTHBIX M PACTEHUI», MoJenb anmukanus «llepekpéct
XpOMOCOMY, BIIaXHBIE TIpernapaThl «Pa3BuTrue HacekoMoroy, «Pa3BuTue JSrymmkmy, MUKpornpenapar «Jlposodunay (Hopma, Mmyranuu GopMbl KPHLUTHLEB
Y OKPACKH Tena).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlaboparopnas pa6ota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOJIIOTHIECKOMY KPUTEPHUIOY.

Jlaboparopnast pabota Ne 2. «Onricanue mpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JloHay4Hble TPEACTABICHUS O 3apOXKAECHUM >KU3HU. HayuHble I'MIoTe3bl BO3HUKHOBEHHUS XH3HM Ha 3emie: aOUOreHe3 M MaHCIepMUs.
XuMHuecKkasi 3BONIONMA. AOHOTEHHBI CHHTE3 OPraHMYECKHUX BELIECTB W3 HEOPTaHUYECKUX. DKCIEPHUMEHTAIBbHOE MOATBEPXKICHHE XUMHYECKOU
sBomtonnu. HadanmpHble aTambel Owosornueckor spostonuu. ['umoresza PHK-mupa. dopmupoBanme MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
npoTokJIeTKH. [lepBble KieTKN U uX 3BosoLusa. POpMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

Pazputne xu3Hm Ha 3emuie 1o spaM W nepuojaMm. Karapxeil. Apxeickas u mpoTepo3oiickas 3pbl. Ilaneo3oiickas spa u €€ Mepuombl:
KEMOPUICKHI, OpTOBUKCKUHN, CUITYPUHCKUHN, IEBOHCKUN, KAMEHHOYT OJIbHBIH, TIEPMCKUIA.

Me3o30lickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaiiHo30licKas 3pa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBI.

XapakTepuCcTHKa KJIMMaTa M I'e0JIOTMYeCKUX IporieccoB. OCHOBHBIE 3Talbl SBOJIIOLUU PACTUTENBHOIO M KMBOTHOTO MUpPa. ApoMop(o3sl y
pacTeHuii 1 KUBOTHBIX. [losiBIIeHNE, pacBET U BBIMUPAHKE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpaKeHUE dBOMIONUN. OCHOBHBIE CUCTEMATHYECKHE IPYTIIBI OPTaHU3MOB.

OBorOIMs yejaoBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTue npeacraBieHuil 0 MPOUCXOKIEHUH YeloBeKa. MeToapl N3ydyeHus aHTPOIIOreHe3a.
CxozncTBa U pa3mnyus 4elnoBeKa U KUBOTHBIX. CHCTEMaTHUECKOE TIOJIOKEHUE YETIOBEKA.

JBwxkynme cuibl (pakTopsl) aHTpororeHesza. HacneincTBeHHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIH 00pa3 >KHU3HH,
W3TOTOBJICHUE OPYAHUH TPYZa, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaIUM ¥ BETBU 3BOJIOLUHU YEJIOBEKA: aBCTPaJIONUTEKH, YenoBek ymensii, Uenosek npsamoxonsauiuil, YenoBek HeaHAEPTAIbCKUM,
Yenosek pazymHblil. Haxoaku uckomaeMbIX OCTaTKOB, BpEMsI CyIIECTBOBaHMSA, 00JacTh paclpoCTpaHEHHsI, 0OBEM TOJIOBHOIO MO3ra, 00pa3 *KHU3HH,
opyausi.



UYenoseueckune pacbl. OCHOBHBIC OONBINIME pachl: €BpONEOouIHAs (€Bpas3HiicKas), HErpo-aBCTpaJOWHAs (IKBATOpHAIbHAs), MOHTOJIOWIHAS
(azmaTcro-amepuKkaHckas). UepThl MPUCTIOCOOIEHHOCTH MPEACTABUTENEH YEIOBEYECKMX pac K yCIOBHUSAM CYIIECTBOBaHUS. ENMHCTBO 4YeOBEYECKUX
pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsl: @. Penu, JI. [1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHne ComHEUHOH cucTteMbl», «Pa3BuTme opranudeckoro mupa», «PacturenpHas kierka», «KuBoTHas
kieTkay, «lIpokapuotuueckas kietka», «CoBpeMeHHasl CUCTEMa OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHX YepPT CTPOCHHUS YeJOBeKa U
4eJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MAaJCOHTOJOTHYECKUX HAXOJOK IMPEAKOB COBPEMEHHOTO YeloBeKa», «JlpeBHeilmue mrommy,
«JlpeBuue moamn», «IlepBbie COBpeMEHHbIE JTIOAN», «YeT0BEUECKHE PAChD.

O6opynoBanue: Mmyisiku «IIporcxoxaeHne denoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIePTAJIbIa, KPOMAHBbOHIIA), CICTIKU WU
M300paKeHHS] KAMEHHBIX OpYAHiA NIEPBOOBITHOTO YeIOBEKa (KaMHU-YOMIIEPHI, pyOuia, ckpebia), TeOXpOHOIOTHYEeCKass TabauIa, KOJEKIus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Tpaktuyeckas padora Ne 1. «M3ydueHne HCKOMaeMbIX OCTATKOB PACTEHUH 1 )KUBOTHBIX B KOJUICKIIUAX).

DKCKypcus « IBOIONUS OPTaHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN UJIH KPAaeBEIICCKUN MYy3€H).

Tema 3. OpranusMbl 4 OKpYKaKOLIasi cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3feibl 3KOJIOTUU. MeTOobl SKOJOTUYECKUX UCCIEI0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YyeJioBeKa.

CpGI[BI O6I/ITaHI/I$I OpTraHHU3MOB: BOAHAs, HA3CMHO-BO3AyIIIHAA, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAs.

Oxonornueckue (akropel. Kiaccudukamust sKojgorndeckux (GakTopoB: aOMOTHYECKHE, OHMOTHYECKHME W aHTPOINOTeHHbIe. [lelicTBHe
IKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (akToOphl: CBET, TemrepaTypa, BiakHOCTb. Doromnepuonusm. llpucrnocobiieHns OpraHu3MoOB K JEHCTBUIO aOMOTHUYECKUX
¢daxTopoB. buonoruueckue puTMBI.

buotnueckue dakropel. Buasl OMOTHYECKHMX B3aMMOJCUCTBHM: KOHKYPEHIIMS, XHUIIHHYECTBO, CUMOMO3 u ero ¢opmbl. I[lapazutusm,
KooTepaIys, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpAIU3M. 3HAUCHHE OMOTHUYECKUX B3aMMOCHCTBHIA
JUISI CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTCPUCTHUKU TOMYJIALUHA. OCHOBHBIE IOKAa3aTeNU MnomyJjdanuu: 4YuCJICHHOCTb, INUIOTHOCTBH, POXKIAACMOCTb, CMCPTHOCTD,
IpUpOCT, MUTparusl. J{nHamMuKa YMCIEHHOCTHU TOMYJISLUU U €€ PeryJIsiiusl.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['exkensb.



Tabmumbl  u  cxemsl: kapta «lIpupomnpie 30HBI 3emau», «Cpenbl oOWTaHus oOpraHu3MoBy, «®Dotomepuoansmy», «llomymsuuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJIALNU HHPY30puu-TyPenbkny, «[IuieBbie nemnm».

JlabGopaTopHble U MpaKkTHYecKue padoThbi:

JlaGopaTopnas pabora Ne 3. «Mopdosoruueckiue 0COOEHHOCTH PaCTEeHUN U3 PAa3HBIX MECT OOUTAHUS.

Jlaboparopnas padota Ne 4. « BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «Iloacd€T IIIOTHOCTH NOMYJISAIMMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U IK0JOTHYECKHE CHCTEMBbI.

Coo0mecTBO opraHu3mMoB — OuoneHo3. CTpyKTyphsl OMOIIEHO3a: BHIIOBas, MPOCTPAHCTBEHHAs, Tpodudeckas (muiieBas). Buibl-1OMUHAHTEHI.
Cs13u B OHOIICHO3E.

Dkojoruueckue cuctembl (d9kocuctemsbl). [lonsitue 006 »sKkocucreme U OuoreoneHoze. DyHKIHOHATBHbIE KOMIIOHEHTBI SKOCHUCTEMBI:
IPOYLICHTHI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BeIIecTB M MOTOK 3HEPrUu B 3KocucreMe. Tpodudeckue (MUILIEBbIE) YPOBHH SKOCHCTEMBI.
[Tumessle nenu M cetd. OCHOBHBIE IMOKa3aTeNM SKOCUCTEMBI: OWoMacca, NMPOAYKIHMs. DKOJIOTMYECKHE MUPaMUIbl: MPOAYKIHMH, UYUCICHHOCTH,
6uomaccel. CBOMCTBA SKOCUCTEM: YCTOHYNBOCTb, CAMOPEryJIsiius, pa3Butue. CyKIecCHs.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOTO MJIU ITUPOKOIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YPOO3IKOCHUCTEMBI. buojormueckoe U XO3sIMICTBEHHOE 3HAUYEHUE arpodKOCHCTEM H
ypOOIKOCHUCTEM.

buopaznoobpazue kak pakTop ycToitunBocTu 3xocucteM. CoxpaneHne OMOI0rnyeckoro pasHooopasus Ha 3emie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuiiel, coctaB U cTpykTypa Omocdepsl. XKuBoe BemectBo u ero (ynkiuu. OcoOeHHOCTH
O6uocdeps! Kak ri100anbHOM sKocHCcTEMBI. JJluHaMuyeckoe paBHOBecHEe M oOpaTHas CBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB 1 OMOT€OXMMUYECKHE IUKIIBI 2JIEMEHTOB (yTJIepo/ia, a30Ta). 30HAIBHOCTh Onochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuecTBo B 6nocdepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHHs B Onocdepe. [ nodanpHbIe SK0I0rnyeckue mpoOaeMsbl.

CocyuiecTBoBaHHE IPUPOJIBI U yenoBeuecTBa. CoxpaHeHue 6MopazHo00pa3us Kak OCHOBA yCTOWYMBOCTU Onocdepbl. OCHOBa pallMOHAIBHOTO
yIpaBleHUs] MPUPOTHBIMHA PECYPCAMH U UX UCIOJIb30BaHUE. JJOCTHKEHUST OMOJIOTUU B OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuit.

Tabnuipl u cxeMmbl: «IIumeBsie 1enu», «bruoreHo3: cocTaB U CTpykTtypay, «lIpupoansie coobmectBay, «llenu nmuranusy, «KomorudecKas
nupamuiay, «buochepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOWHOTO Jieca», «brnoueHno3 BogoéMay, «ArporeHos3y,
«ITpuMepHbIE aHTPOMOT€HHBIE BO3ICHCTBUS HA IPUPOY», «BakHEHIIIME HCTOUHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOA», «[louBa — BakHEeHIIas
cocTaBisonmas ounocdeprn», «PakTopsl Aerpaganuu nousy», «[lapaukoBsiit 3¢ pexT», «DaKkTophl pagHoaKTUBHOTO 3arps3HeHus: onocdepon», «O0mas
CTpyKTypa 6uocheps», «PacnpocTtpanenue xu3au B onocdepe», «O30HOBEIN d3kpaH onocheps», «KpyroBopot yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B IIPUPOJIEY.




O6opynoBanue: Moenb-anuinkanus «Tunuynsle OuONEHO3bI», Tepbapuil «PactutenbHble coolmiecTBa», KoJulekuu «buoieHosy,
«Bpeaurenn BaKHEHIIHMX CENbCKOXO3SIUCTBEHHBIX KYJIbTYp», TIepOapuu W KOJUIEKIMM pACTeHUH W JKUBOTHBIX, IMPHHAJUICKAIINE K PAa3HBIM
9KOJIOTUYECKHUM Tpymnam ogHoro Buna, Kpacnas kaura Poccuiickoit deneparnu, n300pakeHUsI OXpPaHIEMBIX BUJIOB PACTCHUI U )KUBOTHBIX.
IUDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA T[MPOI'PAMMBI 110 BUOJIOTUHN HA BA30BOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COO, ycranaBimuBaroTcs TpeOOBaHMsI K pe3yabTaTaM OCBOSHHUS O0YyJarOUIUMHUCS ITPOTrpaMM CpeHEro o0Iero oopa3oBaHus:
JIMYHOCTHBIM, MCTAINMTPCAMCTHBIM U MPCAMCTHLIM.

JIMYHOCTHBIE PE3YJIBTATBHI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS NpeaMeTa «bHoIorus» BhIIEIEHBI CIeAYIOMINE COCTABISIONINE: OCO3HAHNE 00YyYatOIMMHUCS
POCCHICKON T'pa)kJaHCKOM HICHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHIO, HAJIMYUE MOTHBALMM K
00yueHHIO OMOJIOTUH, IIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEKIEHUM JIMYHOCTA HAa OCHOBE KITFOYEBBIX LIEHHOCTEH M UCTOPUYECKHUX TPATULIUN
pa3BUTHs OMOJOIMYECKOIO 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYHYaIOLIMXCSl PYKOBOJCTBOBATHCS B CBOEH AESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, IPUCYIITUMH CUCTEME OMOIIOTUYECKOr0 00pa30BaHMs, HAIUYHE SKOJOTHUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIEJH U CTPOUTH
YKU3HCHHBIC IIUIaHBbI.

JInuHOCTHBIE pE3yNbTaThl OCBOCHHS NpeaMera «bBHOJOTHs» OCTUTAIOTCA B E€AMHCTBE Y4eOHOM W BOCHMTATENBHOW NEATENBHOCTH B
COOTBETCTBUHU C TPAIULMOHHBIMM POCCHHCKMMM COLMOKYJIBTYPHBIMH, MCTOPUYECKMMH M JTyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSMH, NPUHATBIMH B
o011ecTBe MpaBUIaMU U HOPMaMU MOBEJICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U CAMOPa3BUTHSL, Pa3BUTHUs BHYTPEHHEH
HO3ULINHU JINYHOCTH, TATPUOTH3MA, YBAKEHHSI K 3aKOHY U IPAaBOMOPSIIKY, YEJIOBEKY TPYy/1a U cTaplieMy IOKOJIEHUIO, B3aUMHOI'0 YBaXKEHUs, OEpexKHOTro
OTHOILIEHUS K KyJIbTYPHOMY HACIEIUIO U TPAAULMAM MHOTOHALMOHAIBHOIO Hapoaa Poccuiickon denepannu, IpUpoae U OKPYKaIOLIEH Cpeae.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS YyuyeOHoro mnpenmMera «buosorus» IOMKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIuxcs
PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN TMYHOCTH, CUCTEMOM IIECHHOCTHBIX OPHEHTAIIMH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH,
COOTBETCTBYIOIUX TPATULMOHHBIM IIEHHOCTAM POCCHICKOro OOIIeCTBa, pacIIMPEHUE >KU3HEHHOIO ONbITa M ONbITa JEATEIIBHOCTH B Ipolecce
peanu3anyy OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIbHOMN NEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOTO BOCIIUTAHMS
c(hOpMHUPOBAHHOCTD IPAKIAHCKOM MO3HUITMHM 00YYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;



OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JAEATENILHOCTH IPH CO3JAaHHM Y4YeOHBIX MPOEKTOB, PEIICHUH y4YeOHBIX M TO3HABAaTENbHBIX 3ajad,
BBIMOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEIEINATh COOCTBEHHYIO O3UIIMIO IO OTHOLICHHIO K SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATSH €¢;

yYMEHHUE YUUTHIBaTh B CBOUX JEHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aMMOJEUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMU
LIEHHOCTSIMU U COLMAJIbHBIM II0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOTO BBINOJHEHUS Y4eOHBIX, MO3HABaTENbHBIX M MCCIEA0BAaTEIbCKUX 3aJad,
YBaKUTEIBHOTO OTHOIICHHS K MHEHHIO ONIIOHEHTOB NP 00CYKICHUN CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUIUCKOM I'pa)K1aHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH NEpE
PoauHoM, ropiocty 3a CBOM Kpai, CBOIO PoauHy, CBOH SI3BIK U KYJIBTYPY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOIICHHUEC K MPUPOAHOMY HACJICAWUIO U TAMATHUKAM MPUPOABI, JOCTHXXCHUAM Poccun B HAYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX,
TpyAe;

CHOCO6HOCTB OLCHHUBATh BKJIa[] pOCCHﬁCKHX y‘-IéHBIX B CTAHOBJICHUC W PAa3BUTUC 6I/IOJIOFI/II/I, IIOHUMAaHHA 3HA4YCHUA 6I/IOJ'IOFI/II/I B IMIO3HAHUH
3aKOHOB MPUPO/IBL, B AKU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uzaeliHas yoe:xx IEHHOCTh, TOTOBHOCTH K CIYXEHHMIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTH 3a €ro cyaAn0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUMBOTO OYyAYIIETro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POIUTEIISIM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHS IIEHHOCTEH CEMEWHOW >XWU3HHU B
COOTBETCTBUH C TpaI[I/II_[I/ISIMI/I HapO,Z[OB POCCI/II/I;

4) 3¢TeTUYEeCKOr0 BOCTIUTAHMSI:
ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYas SCTETUKY OBITa, HAYyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIOPTa, TPYy/Ad, OOIIECTBEHHBIX
OTHOIIICHHU;



MMOHUMAaHHE SYMOITMOHAIBHOTO BO3ICHCTBUS KUBOW IPUPOABI U €€ IIEHHOCTH;
TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATH Ka4€CTBAa TBOPUECKOM JINYHOCTH;

5) puznueckoro BocnuTaHus, GopMHUPOBAHUS KYJILTYPHI 310POBbS H SMOIMOHATBHOT0 0J1arONOJyYHsl:

MOHMMAaHUE M pealn3alus 370pOBOro M Oe3omacHoro olOpasza KU3HU (370pOBOE MUTAaHUE, COOIIOJACHHE TMTHEHHMYECKHX MpaBUI U HOPM,
cOaaHCUPOBAaHHBIN PEKUM 3aHATUH U OT/ABIXA, PETyJIsipHas (U3NUECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOUICHHUS K
coOCcTBEeHHOMY (PM3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NMOHUMAHHEC LICHHOCTHU IMPAaBUJI HHAWBHUAYAJIbHOT'O U KOJIJICKTUBHOI'O 6630H8.CHOFO MOBCACHU B CUTyaAllUAX, YTPOKAKOIINUX 310POBbI0 U )KU3HU
JTIOEM;

OCO3HAHME MOCJIEACTBHI U HETIPUSTUS BPEIHBIX MPHUBBIUEK (YIIOTPEOICHUS AIKOT OIS, HAPKOTHKOB, KypEHHS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHE IIEHHOCTH MaCTepPCTBa, TPYAOII00HE;

TOTOBHOCTb K AaKTHBHOH JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIBbHOM HANpaBIEHHOCTH, CHOCOOHOCTh WHHUIMHPOBATH, IJIAHUPOBATH U
CaMOCTOSTENIFHO BBIOTHATH TAKyIO ACATEIFHOCTD;

MHTEpEC K pa3InYHbIM cdepaM NpodecCHOHATBHON AESITeNbHOCTH, yYMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyaymel mpodeccun u
peaIn30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KHU3HH;

7) IKOJIOTHYECKOr0 BOCTIMTAHUS:

HKOJIOTMYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMS,

IMOBBIIICHUC YPOBHA HKOJIOTHYECKOHU KYJbTYPBI: HpHOGpGTGHHG OIIbITa MJIAHUPOBAHUSA MOCTYIIKOB U OLCHKU UX BO3MOKHBIX HOCJIC,Z[CTBI/Iﬁ JJIA
OKpYXaIoIIeil Cpeibl;

OCO3HaHUE TTI00aTHHOr0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel UX pPelleHus;

CIIOCOOHOCTH MCTOIb30BaTh MpUOOpeTaeMble MPU U3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS MPH PEIICHUU MPOOJIeM, CBA3aHHBIX C palliOHATbHBIM
IPUPOAONOIL30BaHUEM (COOMIOIEHUE MPABUJI MOBEIEHUS B MPUPOJIE, HANpPaBICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMAax, OXpaHy BHIIOB,
JKOCHUCTEM, Onocdepsl);

aKTUBHOE HEINPUATHE JE€HCTBUH, NPHUHOCAIIMX Bpell OKpYXKalolleld NPUPOIHOM cpele, yMEHHEe MPOrHO3UpOBaTh HEOIAronpusTHHIC
9KOJIOTMUYECKHE MOCIEACTBHS NMPEANPUHUMAEMBIX IEUCTBUN U MPEJOTBPAIIATh UX;



HAJIN4YUEC Pa3sBUTOI'0 SKOJIOrHYC€CKOI0 MBIIIJICHUA, JKOJIOTUYECKOM KYJbTYPbI, OIIbITA ACATCIBHOCTHU JKOJIOTHYECKOMH HAIpaBJICHHOCTHU, YMCHUA
PYKOBOACTBOBATLCA MUMHU B HO3HaBaTeHBHOfI, KOMMYHHKaTHBHOﬁ U COIlhaIbHOMI IMMPAKTHUKE, TOTOBHOCTHU K Y4YaCTHUIO B Hp&KTH‘IGCKOﬁ JACATCIIbHOCTH
9KOJIOTHYECKON HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOM NMPAKTUKU, OCHOBAaHHOTO
Ha JIMajiore KyJbTyp, CIIOCOOCTBYIOUIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3bIKOBOU U YUTATEIILCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJACUCTBUSA MEXK Y JII0AbMU U ITO3HAHUS MUDPA;

MOHMMaHHUE creun(uKy OWOJIOTMHM KaK HayKd, OCOo3HaHUS e€ poiu B (OPMUPOBAHHUU PAIMOHAIBHOIO HAyYHOTO MBIIUICHHS, CO3JaHUU
[EJIOCTHOTO TIPEICTaBICHHSI 00 OKPYIXKAIOIIEeM MHUPE KaK O €IUHCTBE MPUPOIBI, YeTOBEeKa U OOIIECTBa, B MMO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodsieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;

y6€)KI[éHHOCTB B 3HAYUMOCTHU 6I/IOHOI‘I/II/I JJISL COBpeMeHHOﬁ OUBUIIN3AallUN: OGCCHC‘ICHI/UI HOBOI'0 YpPOBHA pa3BUTHA MCIHUIWUHBI, CO3OAaHUC
NEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX peliaThb PECypCHbIE MPOOJIEMBbl pPa3BUTHS YEJIOBEUECTBA, MOMCKA IMyTeH BbIXOJa M3 IIOOABHBIX
HKOJIOTHUECKUX NpobieM U obecredeHus: mnepexoja K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAaHUIO IPHPOIHBIX PECYpCOB U
(bOopMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUN OMOJIOTHUECKUX 3HAHHWH B LIEJSAX MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYUYHOW TPAMOTHOCTH, KaK
COCTaBHOM YacTH (PYHKITMOHATBHON IPAaMOTHOCTH O0yJaronuXxcs, popMUPYEMOM MPU U3YUEHUH OMOJIOTHH;

MOHUMAHUEC CYIIHOCTH MCTOJOB IMO3HAHUS, UCIOJB3YCMbIX B CCTCCTBCHHLIX HAyKax, CHOCO6HOCTI/I HCIIOJIb30BATh IMOJYyYaCMbIC 3HAHUA JJI
aHaJIM3a U OOBSICHEHHUS SBJICHUHN OKpY)KAIOIIEro MUpa M MPOUCXOASIIUX B HEM M3MEHEHHM, YMEHHE J1el1aTh 0OOCHOBaHHbBIE 3aKJIIOUEHUSI HA OCHOBE
HAayYHBbIX q)aKTOB " UMCIOIUXCA NAaHHBIX C IECJBIO MOJYUCHUA TOCTOBCPHBIX BHIBOIOB;

CIIOCOOHOCTBH CAMOCTOSITENIFHO HUCIOJIb30BAaTh OMOJIOTHYECKHE 3HAHUS JIJIsl pEIIeHHs TPOOJIEM B PEAIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUEC ICHHOCTU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATE MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIBHOCTh HHAUBUAYAJIBHO U
B IpyIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHMIO U caMO0Opa30BaHUIO, K aKTUBHOMY IIOJIyYE€HHIO HOBBIX 3HAHHMH 10 OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOECHUS ydeOHOro mnpenmera «buomorus» BKIIOYAIOT: 3HAYMMble A1 (OPMUPOBAHMS MHUPOBO33PEHUS
00yyaromuxcss MeXIUCIUIUIMHAPHBIE (MEXKIPeIMETHbBIE) O0IIeHaYYHbIe TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U cHelu(uky



METOJIOB MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPrus, SIBJICHHE, MIPOLECC, CUCTEMA, HAYUYHbIN (aKT, MPUHIUI, TUIO0TE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHUE, W3MEPEHUE, OSKCIEPHUMEHT U JpYyrux), YHUBEpcajbHble Yy4yeOHbIE IeicTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, PETYJSTHBHBIC), oOecreunBammme ¢GopMupoBaHue (YHKIIMOHAIBHOW T'PAMOTHOCTH U  COIMAIBHOU
KOMIIECTCHIINU 06yan01uI/1xc;1, CHOCOGHOCTB 06yqa101111/1xc;1 HCIIOJIb30BATh OCBOCHHBIC MCKAUCIUIUIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA U
YHUBEpCalbHbIC YUeOHBIC JEHCTBUS B MO3HABATEILHON M COIMATLHOM MPAKTHKE.

MertarnpeamMeTHble pe3yIbTaThl OCBOSHHSI IPOrPaMMBbl CPEIHEr0 00IIero 00pa3oBaHMs JOKHBI OTPaXKaTh:

OBiaieHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JIHCTBUSIMHU:

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBATEH U aKTYaTU3UPOBATH MTPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

WCIIOIB30BaTh TIIPH OCBOCHWUHW 3HAHWUW MPHUEMBI JIOTMYECKOTO MBINUICHUS (aHain3a, CUHTE3a, CpaBHEHUs, KiacCHUUKAIUH, 000O0IIeHUs),
PacKpbIBaTh CMBICI OMOJIOTMYECKUX MOHATHI (BBIIACIATH UX XapaKTepHbIC IPU3HAKH, yCTAaHABINBATH CBS3H C APYTUMH MOHATUSIMHU);

OTIpECIIATh LT JESTeIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTH PE3YJIbTAThI ACSITEILHOCTH C TIOCTAaBJICHHBIMU
LEISAMU;

MCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS 111 00bsICHEHUS (DAKTOB U SBJICHUI KUBOM MPUPOIBL;

CTPOUTHL JIOTUYCCKHUC PACCYKIACHHUA (I/IH,Z[yKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJIOFI/II/I), BBIABJISITb 3aKOHOMCPHOCTU HW TPOTUBOPCHHA B
paccMaTpuBaeMbIX SBIECHUSX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUCHHUS,;

MNPUMCHATH CXCMHO-MOJCIIBHBIC CPECACTBA JJIA MPCACTABJICHUA CYIICCTBCHHBIX CBsI3¢H U OTHOILICHUHN B N3y4aCMbIX 61/IO.HOFI/I‘-IGCKI/IX OG’bGKTaX, a
TaK)Ke MPOTUBOPEUHIA Pa3HOTO POJIa, BHISIBICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH pEUIeHUs MPoOIeMbl ¢ yUETOM aHAIM3a UMEIOIIUXCS MAaTepPUAIBHBIX U HEMAaTEepPHAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUIN E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHUSIX PEaTbHOTO, BUPTYAIIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBble HCcJIeIoBaTeIbCKIE IeCTBUA:

BJIaACTh HABBIKAMHAU yqe6HO-HCCH€,Z[OBaTeJILCKOI>'I nu HpOGKTHOfI ACATCIbHOCTH, HABBIKAMU pa3pemeHH;1 np06neM, CHOCO6HOCTBIO 1 T'OTOBHOCTBIO
K CaMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS TPAKTUYECKHUX 3a]1a4, MPUMEHEHHUIO Pa3IUYHBIX METOIOB ITO3HAHMSI;

HCIIOJIB30BATh paBJII/I‘-IHBIe BHUbBI NCATCIBHOCTHU IIO nonyqumo HOBOI'O 3HaHHA, €I'0 I/IHTepHpeTaI_[I/II/I, npeo6pa3OBaHm0 nu HpI/IMeHeHI/IIO B
Y4€OHBIX CUTYallUsIX, B TOM YHCJIC TIPH CO3JaHUH YUECOHBIX U COIIMAIBHBIX MPOEKTOB;

(bopMHpOBaTh HAYYHBII TUI MBIIIJICHHUS, BIAJECTh HAYYHOH TEPMUHOIOTHEH, KIIOUEBBIMU OHATHAMH U METO/IaMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 3aa491 B 00Pa30BaATEIHLHON NEATEILHOCTH U )KH3HEHHBIX CUTYaIUsX;



BBIBJIATh IPUYMHHO-CICICTBEHHBIC CBA3UM M AaKTYaJIW3WpOBATh 3aJady, BBIABUIATb TMIIOTE3y €€ pEUICHMs, HAaXOAUThb apryMEHThI U
JI0Ka3aTeNIbCTBA CBOMX YTBEPKIACHUM, 3aJaBaTh apaMeTpbl U KPUTEPUH PELLICHHUS;

aHAJIM3MPOBATh MOJIyYCHHBIE B XOJI€ PEUICHHS 3aa4M PE3yJIbTaThl, KpUTUYECKH OLICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH II€JICHAIIPABICHHBII IMOMCK MEPEHOCa CPEJCTB U CIIOCOOOB JCHCTBUS B MPO(ECCHOHAIBHYIO Cpey;

YMETb EPEHOCUTh 3HAHUS B MIO3HABATENIbHYIO U MPAKTUYECKYI0 00JIaCTH KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE WJEH, MpeAjaraTh OpPUIMHAJIbHbBIE MOAXOIbI M PELICHMs, CTaBUTh MPOOIEMbl U 3aJayM, AOMYCKAIOLINE albTepPHATUBHBIC
pelIeHus.

3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCA B PaA3IMYHBIX MCTOYHUKAX HHGPOpMAIHH (TEKCTE Y4EeOHOro MOCOOHs, HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHYECKUX
CJIOBapsX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTEepHETE), aHaIM3UpoBaTh HH(OOPMAIMIO PA3IUYHBIX BUJIOB U (JOPM MPEACTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUUBOCTH;

(dbopMyIHpOBaTh 3aMpPOCHl U TPUMEHATH PA3IMYHBIE METOABl TPU TOUCKE U OTOOpEe OMOJIOTHYecKOW HHQPOpPMAIUH, HEOOXOTUMOM s
BBITTOJIHEHHSI YICOHBIX 33]1a4;

npuoOpeTaTh OMNBIT HCHOJb30BaHUSA HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH, COBEPILIEHCTBOBATH KYJIbTYPY aAKTUBHOIO
UCTIOJIB30BaHUS PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY HpecTaBiIeHUs OHOIOrnyeckoi nmHpopMmanuu (cxemsbl, rpaduku, AUAarpaMMbl, TaOIUIB,
PUCYHKH U JIPYTOE);

MCIOJIb30BAaTh HAYUHBIN SI3bIK B KAUeCTBE CPEJCTBAa MpU paboTe ¢ Omojormueckoi MHGOpMaIueil: mpuMeHsITh XUMUYEeCcKHe, (pUu3nuecKkue u
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, JOPMYIIBI, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIB30BaTh M MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA
HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI HHPOPMAIUHU, HHPOPMAIIMOHHOHN 0€301TaCHOCTH JIMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMU:

1) o01enue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX c(epax >KM3HU, aKTHBHO y4acCTBOBATh B JMAJOre WM TUCKYCCHHU TI0 CYIIECTBY OOCYXKIaeMOW TEMbI
(yMeHI/IG 3a1aBaTb BOIPOCHI, BBICKA3bIBAThL CYXJICHUSA OTHOCUTCIILHO BBLIITOJIHCHHA Hpe;[naraeMoﬁ 3ala4i, YUUTBIBATb UHTCPECHI U COTJIACOBAHHOCTD
MO3HIINI IPYTHX YYaCTHUKOB TUAIIOTA WITU TUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOLICHMS, NOHMMAaTh 3HAYCHHME COLMAIBHBIX 3HAKOB, NPEANOCHUIOK BO3HMKHOBEHMS KOH(MIMKTHBIX
CUTYyAIMid, YMETh CMATYATh KOH(QIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOAEHCTBHS, IOHUMAaTh HAMEPEHUS IPYTUX JIFOJEH, IPOSBIATh YBAXKUTEIHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOM (hopme GOpMyIHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOYKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPECTB.

2) coBMecTHas AesiTeJIbHOCTD:

MIOHUMATh U UCIOJIH30BATH NMPEUMYILIECTBA KOMaHIHONH U MHIUBUIYaIbHONW pabOTHI MIPH PEHIeHUH OMOIOrHYecKor npodiieMbl, 000CHOBBIBATH
HEO0OXOAMMOCTh MPUMEHEHHS TPYMIIOBBIX (hOPM B3aMMOJICHCTBHSI MPU PEIICHUH YU4eOHOM 3a1a4H;

BBIOMPATh TEMATHUKY U METOZBI COBMECTHBIX JEHCTBHI ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOKHOCTEH KaXKIOTO YICHA KOJICKTHBA;

MPUHUMATD IIEJIM COBMECTHOM JeSTEILHOCTH, OPTaHU30BBIBATh M KOOPAUMHUPOBATH JICUCTBUS 1O €€ JOCTHIKEHHUIO: COCTABJIATH IJIaH JICHCTBHM,
pacnpeniensTh posiv ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa M KaXJI0T0 YYaCTHUKA KOMAH bl B OOIINN PE3yIbTaT IO pa3pad0TaHHBIM KPUTEPHUSIM;

Hpe;[naraTb HOBBIC HpOCKTBI, OLICHUBATHh UJACHU C IIO3UMIINMHU HOBU3HEI, OpI/IFI/IHaJII:HOCTI/I, HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYIIECTBIISATh TO3UTHUBHOE CTPATETHMYECKOE IIOBEICHHE B PA3IMYHBIX CHUTYaIlUsAX, MPOSIBIATH TBOPYECTBO M BOOOpaXeHUE, OBITH
NHUIINATUBHBIM.

OBjaieHUue YHUBEPCAJIbHBIMYU PEryJsiITHBHBIMU J1€CTBUAMM:

1) camoopranu3anus:

HUCITIOJb30BAThH 6I/IO.HOI‘I/I‘ICCKI/IG 3HAHUA OJI5 BBISIBJIICHUA HpO6JIeM 1 UX PCIICHHUA B )KU3HCHHBIX U y‘ICGHBIX CUTyalusIx;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUN IEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JECWCTBUAX M MOCTYINKAaX MO OTHOUICHHUIO K KMBOU
IIPUPOJIE, CBOEMY 370POBBIO U 30POBbIO OKPY KAOIIUX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MMO3HABATEIbHYIO NESTEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHbIE 3a7aud B
06pa3OBaTean0171 ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAIUAX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIIHUXCS PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTCHUI;

AaBaTb OLCHKY HOBBIM CUTYAIlUAM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUIA;

JeNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHHUBATh MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOW OHPYIUIMH B pa3HBIX 00JacTAX 3HAHWN, IOCTOSHHO TNOBBILATH CBOM
00pa3zoBaTenbHBIN U KyJIbTYPHBIH YPOBEHb.



2) CAMOKOHTPOJIb:

AaBaTb OUCHKY HOBBLIM CUTYallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTh, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LCJISAM;

BJIJICTh HaBbIKAMH IO3HABAaTEJIbHOU pediiekcHy Kak OCO3HAHMS COBEpUIAeMbIX NEHCTBUII M MBICIUTENBHBIX MPOIECCOB, UX PE3YyIbTaTOB U
OCHOBAHUH, HCIIOJIL30BATh MPUEMBI Pe(PIECKCUH I OLIEHKU CUTYallMH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBEI U apIYMEHTHI APYTUX IIPU aHAJIN3€ PE3YIbTATOB AE€ATEIbHOCTH,

3) npuHsiTHE ce0s1 U APYIUX:

IIPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTUBEI U apIYMEHTHI APYTUX IIPU aHAJIN3€ PE3YIbTATOB AE€ATEIbHOCTH,
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBATb CII0OCOOHOCTH IOHUMATh MUDP C MO3UIHUU APYTOTr0o YCIIOBCKA.

IMPEAMETHBIE PE3YJ/IbTATDBI

[TpenmeTtHbie pe3ynbTaThl ocBoeHHs porpaMMbel COO no Ouosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT CHEHU(PHUECKUE A yueOHOro mpeamera
«buonorus» Hay4HbIE 3HaAHUS, yMEHUs u CHoco0bI NEHUCTBUN 1o OCBOEHHUIO, WHTEPIPETALNN
U IpeoOpa30BaHMIO 3HAHUHM, BUJIBI ACSTEIBHOCTH MO MOTYYSHHUIO HOBOTO 3HAHHS U IPUMEHEHHUIO 3HAHUH B Pa3JIMYHBIX yUYEOHBIX CUTYallUsX, a TAKKE B
peaNbHbIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX ¢ Ouojorueil. B mporpamme npeaMeTHble pe3yibTaThl MPEACTABIEHBI 10 roj1aM 00y4eHH .

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameta «buonorus» ¢ 10 knacce NOKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJHM OHMOJIOTUM B CHUCTEME HAayYHOI'O 3HAHMSA €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCHUMCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B Pa3BUTUE OHUOJIOTHH,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHHWE OWMOJOIMYECKUX TEPMUHOB W TOHATHUN: KHU3Hb, KJIETKAa, OpraHU3M, MeTa0oau3M (0OMEH BeIeCTB M
IpeBpalleHre SHEPruM), TrOMeocTa3 (CaMOperyislys), YPOBHEBas OpraHM3allUs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHUE (PEHpPOMYKIIHS),
HACJIEJICTBEHHOCTh, U3MEHYHBOCTb, POCT U Pa3BUTHUE;

yYMEHHE H3J1arath OMOJIOTUYECKHE TeOpUH (KJIETOYHAsl, XpOMOCOMHAs, MyTallMOHHAs, IEHTPAJIbHAS JOTMa MOJIEKYJIIPHON OMOJIOrUM), 3aKOHBI
(I'. Menpnens, T. Moprana, H. W. BaBunoBa) u y4yenus (0 IieHTpax MHOTOOOpa3usi M MPOUCXOXKACHUS KyJbTypHBIX pactennii H. V. BaBuiosa),
ONpCACIIATh 'PaHUIBI UX MPUMCHHUMOCTH K KUBBIM CUCTCMAM;



yMEHHE BJIaJIeTh METOJJaMU HAYYHOTO MMO3HAHUA B OMOJIOrUH: HaOII0IEHUE U OTICAHKE KUBBIX CUCTEM, MPOIIECCOB U SBJICHUHN, OpraHn3alus U
pOBeJICHNE OMOIOTUYECKOTO AKCIIEPUMEHTA, BBIIBUKEHHE THIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXKIY HCCIIEIYyEMBIMH BEIUYMHAMH, OOBSICHCHHE
MOJyYEHHBIX PpE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSTHUNA, TEOpPUH M 3aKOHOB, yMEHHE JeNaTh BBIBOABI HAa OCHOBAaHUM IMOJIyYEHHBIX
pE3yNbTATOB;

yYMEHHUE BBIIEIATh CYLUIECTBEHHBIE MPHU3HAKKA BHPYCOB, KJIETOK MPOKAPHUOT U JYKAPHOT, OJHOKJIETOUYHBIX MU MHOTOKJIETOYHBIX OpPraHU3MOB,
OCOOCHHOCTH TIPOIECCOB: OOMEHa BEHIECTB W MPEBpAIICHHS JHEPTHH B KIETKe, (DOTOCHHTE3a, IIACTHYECKOTO W HIHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIUIOA0TBOPEHHUS, PA3MHOKEHUS, UHIUBUYyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

yMEHHUE MPUMEHSThH MONyYEeHHBIC 3HAHUS I 00BSICHEHUS OMOJIOTMYECKHUX MPOIECCOB W SIBICHUMU, IJIA MPUHATHS MPAKTUYECKUX PEIICHUHA B
MOBCEIHEBHOM JKHU3HU C LIebl0 o0ecredeHnuss 0e30MacHOCTH CBOETO 3J0POBbS U 3/10POBbS OKPYXKAIOUIMX JIOAEH, COOMI0EHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH IPUPOIHON cpefie, MOHNMaHUe HEOOXOAUMOCTH UCTIONB30BaHUS TOCTIKEHUH COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOTHI
JUTS palliOHaIbHOTO MPUPOIONOIB30BAHUS;

yYMEHUE peliaTh dJIeMEHTapHbIC TeHETHYECKUE 33a/]Ja4l Ha MOHO- U JUTHOPUIHOE CKPEIIMBAHKE, CIIETUICHHOE HAClIeOBaHNUE, COCTABIISTh CXEMBbI
MOHOTHOPHIHOTO CKpEIMBaHUs Ui MIpe/icKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH Ja0OpaTOPHbIE U MPAaKTUYECKUE PabOThI, COOMI0AATh IPpaBUiIa IPHU padoTe ¢ yUeOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(OPMALINIO OMOIOTHYECKOT0 COIEPKaHMS, BKIIOUAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OPMAIINH, HAYIHO-TIOMYISIPHBIE MaTEePHAIbl), STHUECKHE ACTIEKTHl COBPEMEHHBIX HCCIICOBAaHUHN B
OMOJIOTUH, MEIULIMHE, OMOTEXHOIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUS, 00001as ONOIOTUYECKYI0 HH(OPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB,
rPaMOTHO MCIOJb30BaTh NOHATUHHBIN anmapar GUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameta «buonorus» ¢ 11 knacce NOKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJHM OHOJIOTUM B CHUCTEME HAayYHOI'O 3HAHMSA €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOMH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa U HAy4YHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCHUMCKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B Pa3BUTUE OHUOJIOTHH,
(YHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JJIS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEepKaHne OMOJOTHUECKUX TEPMUHOB U MOHSATUI: BUJ, TOMYJISLNS, TeHO(OH/I, SBOITIOIUS, ABMXKYIIHE CUITBI ((PaKTOPBHI)
IBOJIIOIMH, MPHUCIIOCOOICHHOCTh OPraHU3MOB, BHIA000pa30BaHUE, SKOJIOTHYECKHE (PAKTOPBI, 3KOCHCTEMA, MPOIYLEHThl, KOHCYMEHTHI, PEIyICHTHI,
IIENY TTUTaHUs, YKOJOTHYECKas MUpaMuia, OMoreorieHo3, onocdepa;

yYMEHHE U3j1aratb Onosorndeckue Teopuu (3BonmonnonHas teopus Y. /lapBuna, CHHTETHYECKas TEOPHS SBOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apomprmeBoro cxoactBa K. M. bapa, depemoBanus rmaBHBIX HampaBieHud u mytei spomtonmu A. H. CeeprioBa, yuenus o Ouochepe B.
. BepHa,Z[CKOFO), OIMPCACIIAThb 'PaHULBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMAM;

yMEHHE BJIaJIeTh METOJJaMU HAyYHOTO MMO3HAHUA B OMOJIOrUU: HaOII0ICHUE U ONIMCAHKE KUBBIX CUCTEM, MPOIIECCOB U SBJICHUHN, OpraHU3alus U
IMPOBCACHUC 6HOJIOI‘I/I‘-I€CKOI‘O 9KCIICPUMCHTA, BBIABUKCHHUC T'MIIOTC3bI, BBISIBJICHUC 3aBUCUMOCTHU MCKAY HUCCICAYCMbIMU BCINYHWHAMU, OGBHCHCHI/IC



NOJYYCHHBIX PE3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOpPUH W 3aKOHOB, YMEHHE JelaTh BBIBOJBI HAa OCHOBAaHUM TOJYYCHHBIX
pE3yNbTATOB;

YMEHHE BBIJCISATh CYIICCTBEHHBIC TPU3HAKK CTPOCHHS OHOJOTHUYECKUX OOBEKTOB: BHUIOB, TMOMYJISIHHA, MPOIYIEHTOB, KOHCYMEHTOB,
pEenyLIEeHTOB, OMOTE€OIICHO30B U IKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHONH M3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BUA0OOPa30BaHMUS,
PUCTIOCOOICHHOCTH OPTaHU3MOB, ICHCTBUS KOJOTHYECKHX (DAaKTOPOB HA OPraHU3MBI, TEpEHOCa BEIIECTB M IMOTOKA SHEPTHH B JKOCHCTEMAX,
AHTPOTNIOTEHHBIX M3MEHEHHH B SKOCUCTEMAX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMHUYECKIX ITUKIIOB B Onocdepe;

YMEHHE TIPUMEHSTH MMOJyYeHHBIC 3HAHUS U OOBSICHEHUSI OMOJIOTHYECKHUX TPOIIECCOB U SIBJICHHUH, ISl PUHSITHS MPAKTUYECKUX PEUICHUN B
MOBCETHEBHOM JKHU3HH C IEIbI0 oOecredeHuss 0€30MacHOCTH CBOETO 3J0POBbSI U 3I0POBbS OKPYKAIOMINX JIOACH, COOMIONEHUS HOPM TPaMOTHOTO
NOBEJICHUST B OKPYXKAloIIeH TPUPOAHON cpeie, NMOHMMaHHE HEOOXOAMMOCTH WCIONB30BAHUS JOCTIDKCHHH COBPEMEHHON OWOJIOTHH st
paIMOHATIBFHOTO MPUPOAONONB30BaAHUS;

YMEHHE PelIaTh 3JIEMEHTapHbIC OMOJIOTHYECKHE 3a]auH, COCTABIISTh CXEMBI ITEPEHOCA BEIIECTB M SHEPTHH B IKOCUCTEMaX (I[eTH MTUTaHuU),

YMEHHE BBIIOJIHATH Ja00OpaTOPHbIE U MPAaKTUYEeCKUE pabOThI, COOMI0AATh IPaBUiIa IPHU padoTe C yUeOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLICHUBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO OHOIOTHIECKOTO COJIEPIKAHHMS, BKIIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3
pPa3IUYHBIX HCTOYHUKOB (CpelICcTBA MaccoBOM WHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIE MaTEpHalbl), PacCMaTpPUBaTh TJI00ANBHBIE 3KOJIOTUYECKUE
po0JIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE COOOMICHUs, 0000IIas OMOIOTUYECKYI0 HH()OPMAIMIO W3 HECKOJIbKUX MCTOYHUKOB,
IPaMOTHO UCTIOJIB30BATh MIOHATHHHBIN amliapaTr OHMOJIOTHH.



TEMATHYECKOE IINTAHHPOBAHUE

10 KJIACC

Ne i/t HanmeHOBaHMe pasziesioB U TeM IIporpaMMbl

u A WN =

8

Bbuosnorus kak Hayka

JKuBbIe CUCTEMBI U UX OpraHy3aLys
XHMMHUUECKUM COCTaB U CTPOEHUE KJIeTKU
JKu3HeesTe/IbHOCTh K/IeTKU

PasMHOKeHHe 1 MHAVBUya/IbHOE pa3BUTHE
OpraHu3MOB

HacnefcTBeHHOCTh ¥ MU3MEHUYMBOCTD
OpraHu3MOB

Cenekusi opranHu3MoB. OCHOBBI
OMOTEeXHOJIOTUU

Pe3epBHoe Bpems

OBLIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

11 KJIACC

Bcero

g o~ N

34

KomuecTBO uacoB

KoHTpoJibHBIe [IpakTHueckue
paboThI paboThI
0.5
1
0.5
1 0.5
1
1.5
1
3 4

OnektpoHHbIe (1IM(POBbIe) 0Opa3oBaTe/bHbIE
pecypchbl

bubmioteka LIOK https://m.edsoo.ru/7f41c292
bubmioteka LIOK https://m.edsoo.ru/7f41c292
bubmioreka LIOK https://m.edsoo.ru/7f41c292
bubmioreka LIOK https://m.edsoo.ru/7f41c292
bubmioreka LIOK https://m.edsoo.ru/7f41c292

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

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



Ne ri/m HanmMeHoBaHue pa3/iesioB U TeM KonnyecTBo uacoB OnektpoHHbIe (LM(poBbIe) 0Opa3oBaTe/bHbIE

HpOrpamMmmal Bcero KonrposbHbie paboTh [TpakTHueckuie paboTsl pecypcel
1 OBosmoIIMoHHas OHOJIOT ST 14 1 1 bubmoreka IIOK https://m.edsoo.ru/7f41cc74
2 Bo3HHWKHOBEeHME ¥ pa3BUTHE KU3HU Ha 9 1 0.5 bubmoreka LIOK https://m.edsoo.ru/7f41cc74
3emiie

3 OpraHu3Mbl ¥ OKpy»Karolliasi cpefia 5 1 bubmoreka LIOK https://m.edsoo.ru/7f41cc74
4 Coobi1riecTBa ¥ 5KOIOTMUeCKHUe CHCTEMBI 9 bubmoreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpemst 2 1 bubmioreka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 2.5

[TPOI'PAMME

IHOYPOYHOE IIJIAHUPOBAHHME

10 KJIACC
No Tema ypoka KomnuectBo uyacos [Hara OneKTpOoHHbIe 1[U(pOoBbIe
n/m Bcero KoHTposbHble —IlpakThueckue —H3y4YeHHs obpasoBare/ibHbIE PeCypPChbI
paboThI paboThI
1  buosorus B cucTeMe HayK 1 bubmoreka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Mertopbl no3HaHUA KUBOU NPUPOALL. IIpakTueckas 1 0.5 bubmoreka LIOK
pabota Ne 1 «l/cronb30BaHye pa3iUHBIX METO/IOB https://m.edsoo.ru/863e6122
TIPU U3yUYeHUH OMOIOTMUECKUX 0OBEKTOB»
3  buonorvueckye CUCTEMBI, TPOLIECCHI U UX U3yUYeHHe 1 bubmiorteka LJOK
https://m.edsoo.ru/863e6564
4  XuMHYeCKUW COCTaB K/IeTKU. Bosia 1 MUHepanbHbIe 1 1 bubmoreka IIOK
comu. CTapToBasA AMArHOCTMKA https://m.edsoo.ru/863e674e
5  Benku. CocraB U cTpoeHHe Oe/IKOB 1 bubmiorteka LJOK

https://m.edsoo.ru/863e6b72



10
11

12

13

14

15

16

17

Tema ypoka

®epMeHTbI — OUOIOTHYeCKHe KaTaln3aTophl.
JlabopaTopHast pabora Ne 1 «/3yueHue
KaTa/IUTUUeCKOW aKTUBHOCTH (hepMeHTOB (Ha
rpYMepe aMu/iasbl UM KaTasasbl)»

YrneBogpl. JIMNUzbI
Hyxkneunosble kucinorel. ATD

NcTopust u MmeTo bl n3yueHus KineTku. KnetouHas
Teopus
KneTka Kak 1]e/ioCTHasi )KMBasi CUCTeMa

CrpoeHue 5yKapuoTHueckoi KieTku. JlabopaTopHas
pabora Ne 2 «/3yueHre CTpoeHUsI KIIeTOK PaCTeHHH,
JKUBOTHBIX, 'pUOOB 1 OakTepuii 1oJ, MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIperiapaTtax U UX OnucaHue»

OOMeH Bell[eCTB WA MeTaboIM3M

®doTtocuHTe3. XeMOCHUHTE3

OHepreTuyeckuii 0OMeH

JKu3HeHHbIN 1IUK/ K/1eTKU. [eneHue KneTku. MuUTo3.
JTabopaTopHast pabora Ne 3 «HabsroeHrie MUTO3a B
K/IeTKaX KOHUMKa KOpeIllKa JTyKa Ha FOTOBBIX
MUKpOTIperiapaTax»

buocunTes Geska. PeaKLlI/IH MdTPHUYHOI'O CUHTE3d

Tpancasuys — 6uocuHTe3 Oenka

Bcero KoHTpo/bHBIE

1

KosimuecTtBO Uacos

paboTHI

IIpakTrueckue
paboTHI

0.5

0.5

0.5

Hara
W3y4eHust

OJeKTpOHHBIE IU(POBLIE
obpa3oBare/ibHbIE PeCypChl

bubmiorteka LJOK
https://m.edsoo.ru/863e6b72

bubmoreka [IOK
https://m.edsoo.ru/863e6870
bubmoreka IIOK
https://m.edsoo.ru/863e6d5c
bubmiorteka LJOK
https://m.edsoo.ru/863e6e88

bubmiorteka LJOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubmiorteka LJOK
https://m.edsoo.ru/863e766c
bubmoreka IIOK
https://m.edsoo.ru/863e7c98
bubmoreka IIOK
https://m.edsoo.ru/863e7aae
bubmiorteka LJOK
https://m.edsoo.ru/863e7dc4

bubmiorteka LJOK
https://m.edsoo.ru/863e796e
bubmoreka IIOK
https://m.edsoo.ru/863e796e



/11

18

19

20

21

22

23

24

25

26

27

28

Tema ypoka

HeknerouHble hOpPMbI )KU3HA — BUPYChI

®opMbI pa3MHOXKEHUST OPTraHKU3MOB

Metio3

OO6pa3oBaHue U pa3BUTHE TI0JIOBBIX K/IETOK.
OnnogotBopenue. JlabopaTopHasi pabora Ne 4
«VI3ydyeHHe CTpPOeHUSI TTOJIOBBIX KJI€TOK Ha TOTOBBIX
MUKpOIIperaparax»

WNHpvBHUyanbHOe pa3BUTHE OPraHU3MOB.
KoHTponbHas pabota "CtpoeHue u
KU3HeAeATe/IbHOCTb KIeTKN"

['eHeTHKa — HayKa 0 HacC/1eCTBEHHOCTU U
HW3MEHYMBOCTH

3aKOHOMEpPHOCTH Hac/ie/I0BaHUs IPU3HAKOB.
MoHorubpuiHoe CKpeluBaHUe

NurnbprzaHoe CKpeliyBaHue. 3aKOH He3aBUCHMOT0
Hac/el0BaHUs NIPU3HAKOB

CueruieHHOe Hac/ieZloBaHUe NIPU3HAKOB.
Jlaboparopnasi pabota Ne 5 «/3yueHue pe3ynbTaToB
MOHOTHUOPUIHOTO U AUTHOPUIHOTO CKPeLUBaHUs y
ZIpo30(usbl Ha TOTOBBIX MUKpOTMperapaTax»
['eneTtuka nosia. HacyejoBaHue nIpU3HaKoB,
CLIETIJIEHHBIX C TI0JIOM

N3meHunBoCTh. HeHac/ieicTBeHHAs U3MEHUYMBOCTb.
JlaboparopHast pabota Ne 6. 3yueHue
MOAU(UKALIMOHHOW U3MEeHUHNBOCTH, TIOCTPOEHUE

Bcero KoHTpo/bHBIE

1

KosimuecTtBO Uacos

paboTHI

IIpakTrueckue
paboTHI

0.5

0.5

0.5

Hara
W3y4eHust

OJeKTpOHHBIE IU(POBLIE
obpa3oBaresibHbIE PeCypChl

bubmiorteka LJOK
https://m.edsoo.ru/863e7540
bubmoreka IIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmiorteka LJOK
https://m.edsoo.ru/863e7f4a
bubmoreka IIOK
https://m.edsoo.ru/863e81b6

bubmoreka IIOK
https://m.edsoo.ru/863e8436

bubmiorteka LJOK
https://m.edsoo.ru/863e86{2
bubmoreka IIOK
https://m.edsoo.ru/863e8878
bubmoreka IIOK
https://m.edsoo.ru/863e89a4
bubmiorteka LJOK
https://m.edsoo.ru/863e8c60

bubmiorteka LJOK
https://m.edsoo.ru/863e8c60
bubmoreka IIOK
https://m.edsoo.ru/863e8efe



Ne Tema ypoka
n/n

BapUAaLIMOHHOTO Psifila U BApUALIMOHHOMN KPUBOM»
29 HacneacTtBeHHast U3MeHUMBOCTb. JlabopaTopHast

pabora Ne 7. «AHammM3 MyTalyii y Apo30uIbl Ha
rOTOBBIX MUKpOIIperiaparax»

30 TI'eneTuka yesoBeka

31 Pe3epBHbIit YPOK. MITOroBasa KOHTpoibHaA paboTa

32 Cesekyys Kak HayKa U IpoLjecc

33 MeToAbl U JOCTU)KEHUS CeNIeKLIMA PaCTeHUH 1
JKUBOTHBIX

34 buoTexHoJIOrUs Kak OTpac/ib MMPOU3BOACTBA

OBLIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME

11 KJIACC

Ne Tema ypoka
n/n

1 OBostoLusi U METO/bI €€ U3yueHust
2 Wcropus pa3BuTHs TIpe/iCTaB/ieHU 00 SBOMIOLNN

3  Muxkpossosonus

KosimuecTtBO Uacos

Bcero KontponbHeie IIpakTuueckue
paboTbI paboThl

OJeKTpOHHBIE IU(POBLIE
obpa3oBare/ibHbIE PeCypChl

Hara
W3y4eHust

1 0.5 bubmiorteka LJOK

https://m.edsoo.ru/863e8efe

1 bubmoreka IIOK
https://m.edsoo.ru/863e8d78

1 bubmoreka IIOK
https://m.edsoo.ru/863e9214
1 bubmiorteka LJOK
https://m.edsoo.ru/863e9214
1 bubmiorteka LJOK
https://m.edsoo.ru/863e9336
34 3 4

KonnyectBo uacoB

Bcero KouTposnpHbele —IIpakThueckue
paboThI paboThI

1 bubmioreka LIOK
https://m.edsoo.ru/863ea20e

1 bubmioreka LIOK
https://m.edsoo.ru/863e9570

1 bubmoreka [IOK
https://m.edsoo.ru/863e9cle

DJIeKTPOHHBIE [[U(POBbIE
obpa3oBaresibHbIE PeCypChI

Hara

V3y4YeHUs



10
11

12

13

14

15

16

Tema ypoka

[MomnynsALus Kak 3/1ieMeHTapHasi eIMHUIIA BUJa U
sBosmorun. JIabopatopHasi paborta Ne 1 «CpaBHeHue
BHU/IOB TI0 MOP(0JIOTHUECKOMY KPUTEPUIO»

[BwKy1re CUmbl (371eMeHTapHbIe (aKTOPbI) SBOJIFOL[UH.
BBoAHaA KOHTpPoNbHaA paboTa

EcTectBeHHbIN 0TOOpP U ero (hopmbl

Pe3y/ibTaThbl 3BOJIIOIUU: IPUCITOCOO/IEHHOCTh OPTaHU3MOB
1 BUZ00Opa3oBaHue. JlaboparopHast pabota Ne 2
«Ommcadue pUCIioco0/IeHHOCTH OpraHrU3Ma U eé
OTHOCHTE/IbHOTO XapaKTepa»

HamnpaBneHus ¥ Iy Ty MaKpO3BOJTFOIUH

Heo6paTumocTs 3BOJIOLIMN
Wctopusd )xu3Hu Ha 3emiie U MeTO/Zbl e€ U3yuyeHus
['uroressl MpOMCXOXKAEHYS )XU3HU Ha 3emiie

PasButue K13HU Ha 3emJie 110 3pam U repruoiam

OcHoBHBIe 3Tallbl 3BO/IFOLUN PaCTUTE/ILHOIO U
»KUBOTHOTO MHpa. [TpakTrueckast pabota Ne 1 «/3yuerue
VICKOTIaeMbIX OCTaTKOB PaCTeHWI U )KUBOTHBIX B
KOJUIeKLIAAX»

COBPEMEHH&H CHUCTEeMa OpPraHU4eCKoro Mmpa

OBOJTIOLIMA Ue/ioBeKa (aHTPOIOoreHes)

[Bwkyiue cumbl ((pakTopbl) aHTPOIIOreHe3a

Bcero KoHTpo/bHBIE

1

KonuectBO Uacos

paboTHI

[TpakTrueckue
paboThI

0.5

0.5

0.5

Harta

W3y4YeHUst

DJIeKTPOHHBIE [[U(POBbIE
obpa3oBaresibHbIE PeCypChI

bubmioreka LIOK
https://m.edsoo.ru/863e99c6

bubmioreka LIOK
https://m.edsoo.ru/863e9da4
bubmioreka LJOK
https://m.edsoo.ru/863e9ed0
bubmoreka [IOK
https://m.edsoo.ru/863e9fde

bubmoreka [IOK
https://m.edsoo.ru/863e9cle

bubmoreka [IOK
https://m.edsoo.ru/863ea5a6
bubmoreka [IOK
https://m.edsoo.ru/863ea6bbe
bubmioreka LIOK
https://m.edsoo.ru/863ea8bc

bubmioreka LIOK
https://m.edsoo.ru/863ea48e
bubmoreka [IOK
https://m.edsoo.ru/863eac2c
bubmoreka [IOK
https://m.edsoo.ru/863ead44



/11

17
18

19

20
21

22

23

24

25

26

27

28
29
30

31

Tema ypoka

OcHOBHBIE CTaJKrK 3BOJIFOLIMK Ue/IOBEKa

YenoBeueckue PacChbl ¥ TIpUPOAHLBIE dJalITAlIMH Ue/I0BEKa

Pe3epBHbIit ypoK. KOHTpobHaA paboTa «Bo3HUKHOBeHe

Y pa3BUTHeE KU3HU Ha 3eMiie»
OK0JI0rus Kak HayKa
Cpezpl 0buTaHus 1 3KO0rHYeckre HakTopbl

Abuotuueckue dakropsl. JlabopatopHast pabota Ne 3.

«Mopdonoruueckrue 0COOEHHOCTH PaCTeHUN U3 Pa3HbIX
MecT obuTaHus». JlabopaTopHasi pabora Ne 4. «BiusiHue

CBeTa Ha POCT W pa3BUTHe UePEHKOB KOJIeyca»
buotuueckue hakTopsl

OK0JIorMyeckKre XxapakTepUuCTUKU MOMYJIALUH.
ITpakTryeckasi pabora Ne 2 «[ToACUET IJIOTHOCTH
TMOMYJIALIMKA pa3HbIX BUJOB PaCTEHU»

Coobr1iecTBa OpraHu3MoB — OUOIEHO3
OKOJIOTUYeCKUe CUCTeMBI (3KOCHUCTEMBI)

OcHOBHBIE ITOKa3aTe/Iu SKOCUCTeMBI. DKOJIOTMUecKue
nipamMubl. CBoiicTBa sKocucTeM. CyKiieccust

ITprpoHble 3KOCUCTeMBI
AHTpOIIOreHHbIe 3KOCUCTEMBI
Bbuocdepa — rinobanbHas sKocucTeMa 3emMiin

3aKOHOMEPHOCTH CyILleCTBOBaHUs1 O1ocdepsl

KonuectBO Uacos

Bcero KoHTpo/bHBIE
paboTHI

[TpakTrueckue
paboThI

0.5

0.5

Harta

W3y4YeHUst

DJIeKTPOHHBIE [[U(POBbIE
obpa3oBaresibHbIE PeCypChI

bubmioreka LIOK
https://m.edsoo.ru/863eaea2

bubmoreka [IOK
https://m.edsoo.ru/863eafec
bubmioreka LIOK
https://m.edsoo.ru/863eb10e

bubmioreka LJOK
https://m.edsoo.ru/863eb348

bubmioreka LJOK
https://m.edsoo.ru/863eb46a
bubmoreka [IOK
https://m.edsoo.ru/863eb46a
bubmoreka [IOK
https://m.edsoo.ru/863eb5fa

bubmoreka [IOK
https://m.edsoo.ru/863ebb5e
bubmoreka [IOK



Ne Tema ypoka KonuuectBo yacos Harta OneKTpoHHbIe LU(PPOBLIE
n/n

Bcero Koutponbhble —IIpakThHueckue U3y4YeHUs obpasoBare/ibHbIE PECYPChI
paboTbI paboTbI
https://m.edsoo.ru/863ebd16
32 YenoBeuecTBo B 6uochepe 3eMu 1
33 CocyujecTBoBaHMe IMPUPOJBI U UesioBeueCcTBa 1 bubmoreka [IOK
https://m.edsoo.ru/863ebale
34  Pe3sepBHbIN ypoK. O6006111eH1Ee TeMbl «Co0011[ecTBa U 1 1
9KOJIOTHUECKHE CUCTEMbI». ITOroBas KOHTPO/IbHasA
paborTa.
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA



* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradponosa U.b., 3axaposa E.T., O0miecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«IPODAy; AxunonepHoe obmectBo «M3narenscTBo «IIpocBemenner»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://m.edsoo.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/






