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PABOYAS ITPOI'PAMMA
y4eOHOro npeamera

«buojsorus»

NpeaAMETHAA 00J1aCTh «ECTCCTBCHHO-H&}"{HHC NpeaAMECTLD)

(6a30BbIi YpPOBEHB)

(cpennee oOuee odbpazoBanue; 10 — 11 knaccer)

Cpok peanusanmu padoyei nporpamMmmel: 2 roja

PaGouyas nporpamma paspaboraHa Ha ocHOBe (eaepanbHON pabouei mporpaMMbl cpeiHero oduiero oopa3oBaHus
«buonorus» (ans 10 — 11 knaccoB 0Opa3zoBaTeIbHbIX OpraHU3aLMii)
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1. Conep:xanue y4eOHOro npeamMera

— ®@epepanbHBIA TOCYIaPCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT CpeaHero odmiero oOpa3oBanusi, yrBepkaEHHbIN [Ipukazom MunmcTepcTBa
obOpazoBanus 1 Hayku PD ot 17.05.12 Ne 413 «O06 yTBepkaeHuu (heneparbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa CPEIHETO
obmero oopazoBanus» (3apeructpupoBad Muntoctrom P® 7 urons 2012 r., peructpanuonnsiii Homep 24480)

—  IIpuxa3z Munnpocsemenus Poccun ot 12.08.2022 Ne 732 «O BHeceHUHN U3MEHEHUH B (hefepalibHbINA roCcyJapCTBEHHBIN 00pa3oBaTeIbHBIN
CTaHJapT cpeHero oomero odopazopanus» (3aperucrpupoBan Muniocrom PO 12 centsbpst 2022 1., peructpanuonssiii Homep 70034)

—  @enepanbHas 00pa3oBaTeNbHas MPOrpaMMa CpeiHero oomero oopazoBanus, yrepxkaenHas 18.05.2023 r. Ne 371

— OcHoBHas oOpa3oBareibHas mporpamMma cpeanero odmero oopaszoBanus MAOY COII Ne 22, npunsaras pemenueM [lemarorunueckoro
coseta, mpoTokoa Ne 1 ot 29.08.2023 r.; yrBepkaeHHas npukazoM Ne 190 ot 29.08.2023 1.

—  depnepanpHas paboyas mporpamma cpeaHero oouiero oopazoBanus npeamera «buonorusy (0a30BbIil ypoOBeHb)

HOACHUTEJIBHAS 3AITMCKA

IIpu pa3paboTke nporpammbl 0 OMOJIOTMM TEOPETHUECKYIO OCHOBY JJISl ONPE/IENECHUs MOIX0A0B K (JOPMHUPOBAHUIO COJIEPKAHUS YUeOHOTro
npeameta «buonorus» cocraBunu: koHuenryaibHbie nojoxkeHus GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COAEpkKaHUs, PE3yJIbTaTOB
o0y4yeHus u TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, IOJIOKEHUS 00 OOMIMX IENAX M MPHHIHUIAX, XapaKTePU3YIOIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeqHero obuiero odpazoBanus B Poccuiickoit denepanuu, a Takke MOJT0XKEHUS O crienupuke OUOIOruy, e€ 3HaYeHUU B
MO3HAHUHU KMBOM MPUPOABI M OOECIEYEHUHU CYIIECTBOBaHMS YesloBeuecKoro obmectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSM, OIpEeeHBI
OCHOBHBIE (DYHKLIMU IPOrpaMMBbI [0 OMOJIOTHHU U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu a€T NpPEACTaBIEHHE O LENsIX, 00 oO0mel crpaTeruu OOy4YeHMs,, BOCIIUTAHUS W Pa3BUTHUSI OOydaroUIuxcs
cpeacTBaMu yueOHoro npeamera «buonorus», onpenenser 00s3aTeNbHOE IPEAMETHOE COJIepKaHUE, €0 CTPYKTYPY, paclpeieieHue 1Mo pasjieaam
U TeMaM, PEeKOMEHAYEeMYI0 MOCJel0BaTeIbHOCTh M3y4eHHs Y4eOHOro Mmarepuaia ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEJAMETHBIX CBS3EH,
JIOTUKU 00pa30BaTEIHLHOTO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarouXxcsl.

B mporpamme mo OHONOrMM TakXe YYHTHIBAIOTCA TPeOOBaHMA K IUIAHUPYEMBIM JMYHOCTHBIM, METAlpEeJMETHBIM W IPEIMETHBIM
pesyabTataM oOy4yeHHs B (OPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON AEATENbHOCTH/Y4eOHBIX IeHCTBUI oOydaromuxcs 1o
OCBOCHHUIO COJIEpKaHUS OMOIOTUYECKOro 00pa30BaHMUs.

B nporpamme no 6uonoruu (1011 xnaccel, 0a30BbIi ypOBEHb) peaii30BaH MPUHIUI IPEEMCTBEHHOCTH B U3yYE€HUH OMOJIOTHH, O1aroaaps
yeMy B HEW MpPOCMAaTpUBAETCsl HAIPABICHHOCTh HA Pa3BHTHE 3HAHWH, CBSA3aHHBIX C (DOPMUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,



IOECHHOCTHBIX OpI/IeHTaHI/Iﬁ JJMYHOCTH, 3KOJOIM4C€CKOIo0 MBINIJICHUA, HpeI[CTaBJIeHI/Iﬁ 0 310PpOBOM O6p3_3€ KHU3HHU U 6€p€)KHBIM OTHOIICHUEM K
OKpy>karolei npuponHoit cpene. [loaToMmy Hapsiay ¢ u3ydyeHHEM OOIIEOMOTOTUYECKUX TEOpHUH, a TakkKe 3HAHUM O CTPOEHUHU >KHUBBIX CHCTEM
pPa3HOTO paHra W CYIIHOCTM OCHOBHBIX MPOTEKAIOUIMX B HUX IPOLIECCOB B MpOrpaMMme IO OHOJIOTMM YAEJICHO BHHUMAaHUE HCIIOIb30BAaHHUIO
IMMOJIYYCHHBIX 3HAaHUH B HOBCGI[HCBHOﬁ JKU3HU IJid PCUICHUA IMPUKIAAHBIX 3aa4d, B TOM YHUCIIC: HpO(bI/I.HaKTI/IKI/I HaCJICACTBCHHBIX 3a0o0JieBaHui
YeJI0BEKa, MEIMKO-TeHETHYECKOTr0 KOHCYJIbTUPOBAHMS, 0OOCHOBAHUS HKOJOTHYECKH ILIEIECO00Pa3HOr0 MOBEACHUS B OKPYXKAIOMIEH NMPUPOIHOM
cpele, aHalu3a BIUSHUS XO03SICTBEHHON NEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MIPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHU S
K IPUKJIaTHON HaMpaBIECHHOCTH Y4eOHOTro npenMera «bruosorus» npoauKToBaHO HEOOXOIUMOCThIO 00eCeUeHHs YCIOBHM ISl peIIeHUs OJTHOM
U3 aKTYaJIbHBIX 3a/la4 IIKOJBHOTO OMOJOTMYECKOro O0pa3oBaHMs, KOTOpas MpennojaractT (HOpMUPOBAHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH
aJanTUPOBATHCSA K U3BMEHEHUSIM JUHAMUYHO PAa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpeaHero ooOiiero odpa3oBaHus 3aHMMaeT BakHOoe MecTo. OnHa oOecrieunBaeT (OPMUPOBAHHE y OOYUYAIOLIUXCS
MPEJICTAaBICHUM O HAYYHON KapTUHE MUpA, paclIupseT U o0oOIIaeT 3HaHUA O KUBOUM Mpupoje, e€ OTIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOI
OpTaHU3aIMH U IBOJIOIHH, CO3IAET YCIOBHS JUIsA: TO3HAHUS 3aKOHOB KHBOM MPUPOABI, POPMHUPOBAHUS (PYHKIMOHATBHON IPaMOTHOCTH, HABBIKOB
3I0pOBOTO M 0€30I1aCHOT0 00pa3a KU3HHU, IKOJIOTHIECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K dKUBOW IIPUPOE U YETIOBEKY.

bonbiioe 3HaueHue OWMONIOTHS HMMEET TaKKe JJIS PelIeHHs BOCHUTATENBHBIX M Pa3BUBAIOIIMX 3334 CpeaHEero obiiero odpa3oBaHUS,
counanu3anuu oOyyaromuxcs. M3ydenne Ouonoruu obecreynBaeT YCIOBUSA JUIsi (POPMUPOBAHUS HWHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, ICTETUYECKOH KYJIBTYpBI, CIIOCOOCTBYET WHTETpaldy OWOJOTHYECKHMX 3HAHUH C TPEACTaBICHUSIMU U3 JPYTHX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (pU3MKH, XUMHUH U reorpadun. Ha3BaHHBIE OIOXKEHHS O TPeHA3HAYCHUU yaeOHOTo npenmera «buomorus»
COCTaBUJIM OCHOBY JJIsl OIPEEIICHNUS TOIX0I0B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COJIEPKaHuUs, IPEJCTABIEHHOTO B IPOrpamMMe 10 OMOJIOTHH.

Otb60p comepkanus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C MO3UIUNA KYIbTYpOCOOOpPA3HOTO MOIXO7a, B
COOTBETCTBUH C KOTOPHIM 00y4aromIuecs: TOMKHBI OCBOUTH 3HAHUS U YMEHHUS, 3HAUUMBbIE /U1 (POPMUPOBAHUS OOIIEH KYIbTYpHI, ONpeaesSIoNIe
aJICKBaTHOE TOBEJICHUE YETIOBEKA B OKPYKAIOMICH MPUPOJHON Cpelie, BOCTPeOOBAaHHbBIE B TTOBCEAHEBHOM JKU3HU M MPAKTUUYECKOU JESTETHHOCTH.
Ocoboe MecTo B ATOM CHUCTEME 3HAHWW 3aHUMAIOT JIEMEHTHI COJIEp’KaHUs, KOTOPbIE CIyKaT OCHOBOM [uisl (popMHpOBaHUS NMpeACTaBICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHE MUpPA U IEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHHU3AIMH OMOJIOTHYECKOTO
o0Opa3oBaHHUsI.

CTpyKkTypupOBaHUE COJCp)KaHUS YYEOHOro Marepuaia B mporpamMme Mo OMOJOTHU OCYIIECTBIECHO C YYETOM MPUOPUTETHOTO 3HAYCHUS
3HAHUN 00 OTJIMYMTENBHBIX OCOOEHHOCTSX JKMBOM MPUPOJBI, O €€ YPOBHEBOM OpraHM3alliy U HBOJIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType
yuebHoro mpenMera «buonorus» BbIIENEHBI CIENYIONIME COAep)KaTeibHble JTUHUU: «buomorus kak Hayka. MeToabpl HayYHOTO TMO3HAHUSY,
«Knerka kak Owosormdeckas cucteman, «OpraHuzM Kak Ouonormueckas cuctema», «CHCTeMa W MHOTOOOpa3sHe OPraHUYeCKOTO MHUPay,
«IBOJIIOIUA JKUBOW TPUPOJIB», « IKOCUCTEMBI M TPUCYIIINE UM 3aKOHOMEPHOCTH.



enp wu3ydenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIaJeHHE OOYYAIOMIMMUCS 3HAHUSAMH O CTPYKTYPHO-
(GYHKIMOHATIBHON OPraHMU3aLUH KHUBBIX CHCTEM PAa3HOI'O paHra U NpHOOpeTeHrne YMEHUH UCIOJIb30BaTh 3TU 3HAHUSA JUIS TPAMOTHBIX JAEHCTBHH B
OTHOLIEHUU OOBEKTOB >KUBOM MPUPOJIbI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX IPOOIEM.

JlocTikeHue 1enu u3ydenus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CIICUNBACTCS PEIICHUEM CIICAYIOMINX 3a/1a4:

OCBOCHHE OOYYAIOUIMMHUCS CHUCTEMbI 3HAHMHA O OMOJOrMYECKHX TEOPHSX, YYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBHIaX,
CIIy’KalllUX OCHOBOW 1y1s1 (POPMUPOBAHMS NPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTHHE MHpA, O METOAAX HAyYHOI'O IO3HAHMs, CTPOEHUH,
MHOTI000pa3suu U OCOOEHHOCTSX KMBBIX CHUCTEM DPAa3HOTO YPOBHSI OpraHU3alll{, BBIJAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEJOBAHUSAX B
OunoJoruu;

(dbopmMupoBaHKEe y 00YJaIOIUXCS TO3HABATEIBHBIX, HHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpollecce aHalu3a JaHHbIX O MyTsIX
pa3BUTHs B OMOJIOTMU HAyYHBIX B3IJIAA0B, HJIEH U OJXO0A0B K U3yUEHUIO KHUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3allu;

CTaHOBJIEHUE y OOydaroUuxcsi oOLel KyJIbTyphl, (YHKIHMOHAIbHON IPaMOTHOCTH, pa3BUTHE YMEHHH OOBSACHATH U OLICHUBATh SIBJICHUSA
OKpY>KaI0ILEro MUpa KMBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUM U OMbITA, [TOJIyYEHHBIX IPU U3YYEHUU OMOJIOTUY;

¢dbopmupoBaHrEe y 00YJarOIUXCs YMEHUN WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTMYECKUX 3HAHWN B MPAKTHUECKOW NEATEIBHOCTH UYEIOBEKa,
Pa3BUTHH COBPEMEHHBIX METULIMHCKUX TEXHOJIOIUH U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM >KMBOH MPHUPOJbI, HEOOXOAUMOCTH OEpEeX HOro OTHOIIEHUS K HEM,
COOJTIOICHHSI STHYECKUX HOPM IIPH MTPOBEACHUN OMOJIOTHUECKUX MCCIICTOBAHMIA;

OCO3HAaHME IEHHOCTH OMOJOTMYECKUX 3HAHUHM [JIs TIOBBIMICHHWS YPOBHS JKOJOTHUYECKOW KYIbTYpHI, M (OPMHUPOBAHHUS HAYYHOTO
MHUPOBO33PEHUS;

IIPUMEHEHHE MPUOOPETEHHBIX 3HAHUIM U YMEHUI B MMOBCETHEBHOM XKM3HM JUI OLIEHKH TOCIEICTBUN CBOEH NEATEIbHOCTH 110 OTHOIIEHHIO K
OKpy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAaHHUE U COOIIIO/IEHHE MEp NPOPHIAKTUKU 3a00JI€BaHU.

B cucreme cpeanero obmero odpazoBanus «buonorusy, nzydaemas Ha 0a30BOM ypOBHE, SIBJIsI€TCS 00s3aT€IbHBIM YY€OHBIM MIPEIMETOM,
BXOJIALIIMM B COCTaB MpeaMeTHON o0iacTu «EcTecTBeHHO-Hay4HbIE TPEAMEThI.

Jlns m3yyeHust OMojoruM Ha 0a30BOM YpOBHE CpeaHero oouiero obpa3oBaHus oTBoauTcs 68 uacoB: B 10 kiacce — 34 yaca (1 gac B
Hezento), B 11 kimacce — 34 yaca (1 yac B Hezenro).

COAEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.



buonorus kak Hayka. CBs3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHHYECKUMHU U JIPYTMMH €CTECTBEHHBIMHU Haykamu, (uiiocodueii, STUKOM,
ACTETUKOM U TIpaBoM. Posb Ouonoruu B popMupoBaHUM COBPEMEHHON HayYHON KapTHHBI MUpa. CructemMa OMOJIOTUYECKUX HayK.

Metoasl TO3HAHUS JKUBOM mpuponabl (HAOMIOJEHHE, OJKCHEPUMEHT, OIHMCAaHHMe, H3MEpEeHHe, KilacCupHUKalusi, MOAEIUpOBaHuE,
cratucTuyeckas 00paboTka JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

[Ipaktuyeckas padora Ne 1. «Mcnonp30BaHMe Pa3TUUHBIX METOJIOB ITPH U3YUYEHUH OHMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus: 6uoiaoruu. OTianune )KUBBIX CUCTEM OT HEOPTaHUYECKOUM MPUPOIBL.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasuwe. YPOBHU OpraHU3aliu OMOCHCTEM: MOJCKYJSPHBINA, KICTOUHBIN, TKAHEBBIM, OPraHU3MCHHBIH,
MOMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTUIECKHI ), OMOCHEPHBIH.

JdeMmoHcTpanum:

Tabnuie! u cxeMbl: «OCHOBHBIC IPU3HAKH JKU3HU», «YPOBHU OPTaHU3AINH KUBOM PUPOIBI».

Ob6opynoBanue: moaens mosekyinsl JJHK.

Tema 3. XumMHnuecKkuii cOCTaB H CTPOEHUE KJIETKH.

XUMHUYECKUH COCTaB KJIETKU. XUMHUECKHUE AIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Bojia 1 MUHEpaJIbHbIE BEILIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BElIeCTB B KieTke. [loanepxkanue ocMoTHYecKoro 6anaHca.

benku. CoctaB u cTpoeHue OelakoB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. He3ameHuMBIe W 3aMEHHMBIE aMHHOKHCIOTHI.
AMMHOKHUCIIOTHBIN COCTaB. YPOBHHM CTPYKTYpPHI OEIKOBON MOJEKYNbl (TMEpBUYHAS, BTOPUYHAS, TPETHYHAs W UYETBEPTUYHAS CTPYKTYpa).
Xumuueckue cBoicTBa 6enkoB. buonorndyeckue GpyHkimu O€IKOB.

depMeHThl — Ouonormyeckue katanuszatopbl. CTpoeHHe (epMeHTa: aKTHBHBIA IIEHTp, cyOcTpaTHas crenuduyHocTh. KodepMeHTHI.
Burtamunbl. OTinnuuns GpepMEeHTOB OT HEOPTAaHUUYECKUX KaTallu3aTOPOB.

VYrneBobl: MOHOCaxapu/ibl (TII0K03a, prubo3a U Je30Kcupru003a), Tucaxapuabl (caxaposa, JJaKTo3a) U MoJIucaxapuabl (Kpaxmall, TITHKOTeH,
Hemnoo3a). buonornueckue GyHKIUM yriieBoAOB.

Jlununer: Tpurnuuepunsl, (ochonunuasl, crepouasl. [ uapodunbHO-TUAPODOOHBIE CBOMcTBAa. buonorumueckue QyHKIUM TUMHIOB.
CpaBHeHUE YTIIeBOIOB, OEITKOB U JIUMIUOB KAaK HCTOYHUKOB DHEPTHH.

Hyxneunoseie kucnoter: JIHK m PHK. Hykneotwapl — moHOoMepsl HyKiIeMHOBBIX KuCHOT. Ctpoenue u pynkruu JHK. Ctpoenune u
¢yuxun PHK. Buast PHK. AT®: crpoenue u gyHKIMH.



[Mutonorus — Hayka o kierke. Kinetounas Teopust — npuMep B3aMMOJACHCTBHS UICH M (PAKTOB B HAYYHOM MO3HAHMHM. MeTo/abl U3y4eHUs
KIIETKH.

Knerka kak nenoctHas kuBas cucrema. O0Lue Npu3Haky KJIETOK: 3aMKHYTas HapyxHas MeMOpaHna, moisiekyibsl JIHK kak reneruueckuit
amnmapar, cucTeMa CUHTe3a Oeska.

Turbl KIETOK: SyKapHOTHUECKas U MpokaproTHyeckas. OCOOCHHOCTH CTPOCHHS MPOKAPHUOTHIECKON KiIeTku. KieTounas cTeHka OaKTepHid.
Ctpoenue 2ykapuoTudeckoi kieTkr. OCHOBHBIC OTJIMYHS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIICTKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHas CTeHKa, IJIMKOKaIMKC, MX ¢yHkuuu. Ilnasmatmueckas memOpana, e€ cBoiicTBa u
¢ynkuuu. Luromnazma u e€ opraHouasl. OnHomemOpanublie opraHouabl kietku: DIIC, ammapar ['oabmxu, ausocomsl. [lomyaBTOHOMHBIE
OpPTraHOU[BI KJIETKU: MUTOXOHAPUH, TacTuabl. [Ipoucxoxxaenne MUTOXOHAPHUI U tutacTua. Bunsl minactua. HememOpaHHbIe OpraHOUIbI KIICTKH:
pHOOCOMBI, KJIIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH, KI'YTUKH. DYHKIIUU OPraHOUA0B KJIETKU. BKitoueHus.

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue siipa: sjaepHas 000J104Ka, KapuoIla3Ma, XpOMaThH, SIPbIILKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumnu:

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

Huarpammsbl: «PacnpezneieHne XMMHUYECKUX 3JIEMEHTOB B HEXXHMBOW IpuUpone», «PacmperneieHne XMMHUYECKHUX D3JIEMEHTOB B HKUBOU
HIPUPOE».

Tabmuip! u cxemsl: «llepuoanueckas Tabauua XUMUYECKUX JIEMEHTOBY, «CTpOeHHE MOJIEKYIbI BO/b», «buocunTes Oenka», «CtpoeHue
MoJieKynbl Oenkay, «Ctpoenune ¢epmenta», «Hyxmennossie kucnotel. JJHK», «Ctpoenue monexynst AT®», «CTpoeHHE >YKapHOTHUECKOU
KIETKN», «CTpOEHHME >KMBOTHOM KIETKW», «CTpOEHHME pPacTUTENIBHON KIeTKn», «CTpOeHHE NPOKApHOTHYECKOW KIEeTKW», «CTpoeHue sapa
KIIETKW», «Y TIEBOIBIY, «JIunuas.

O6opynoBaHMe: CBETOBOM MMKpPOCKON, OOOpYAOBAaHME Ji NMPOBEACHUS HAOIIOJACHHWHM, M3MEPEHHH, SKCIIEPUMEHTOB, MHKpPOIpenapaThl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEpPHAIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 1. «/3yyeHne KaTaIMTHYECKOM aKTUBHOCTH (DEPMEHTOB (Ha MPUMEpe aMUIIa3bl MU KaTajiasbl)».

JlabopaTopHass pabora Ne 2. «/3ydeHuwe CTpOEHHUs KIETOK PACTEHUM, >XUBOTHBIX U OaKTepuUil TMOJ] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux OnucaHue».

Tema 4. ZKu3HenesTeIbHOCTD KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. AccuMuiAnus (TMIacTUYECKUd OOMEH) M AUCCUMMIISALMS (SHEPreTHUYeCKuid OOMeH) — JIBe CTOPOHBI
€IMHOTr 0 Ipolecca Metaboan3Ma. Poiib 3aKOHOB cOXpaHEHUS BEIIECTB U SHEPTUU B IOHUMaHUN METa0oIu3Ma.

Tunsl oOMeHa BeiecTB: aBTOTpOoGHBINH U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUU SHEPTUU B KIIETKE.



®otocunTte3. CBetoBass u TeMHOBas (as3bl poTocuHTe3a. Peakuuu dorocunresza. dpdexruBHocTh PpoTocuHTe3a. 3HaUCHHE (HOTOCHHTE3A
IUIs )KU3HU Ha 3emiie. BinusiHue ycinoBuil cpesibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolIe OakTepur. 3HaYeHUEe XEeMOCHUHTEe3a [yl KU3HU Ha 3emiie.

DOHepreTuyeckuii 0OMeH B KiIeTKe. Paciienienue BemecTs, BbICICHHE U aKKyMYJIHMPOBAHUE SHEPTUH B KJIETKE. DTaIlbl SHEPreTUYECKOTO
oomena. I'nmmukonus3. bpoxkenwe u ero Bunael. KucnopomHnoe oxkucieHue, WM KJIeTOYHOE JbixaHue. OkuciauTenbHoe (GochopuiimpoBaHHe.
D} heKTHBHOCTh YPHEPTETHIECKOTO OOMEHA.

Peakiiun matpuyHoro cuntesa. ['enerndeckas nadopmanus u JJHK. Peanuzanus renernueckoid nHGpopManuu B KIeTKe. [ eHeTHIECKU Ko
u ero croiictBa. Tpanckpunims — marpuunbiii cuate3 PHK. Tpancnsnus — 6uocunTe3 Oenka. Drtambl TpaHcasiuu. KoaupoBaHue aMUHOKHUCIIOT.
Poins pubocom B bGuocunTe3e Oenka.

Hexnerounsle popmsl sxu3Hu — BUpychl. Victopust otkpsitust BupycoB (/1. Y. MIBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOrO IMKJIA
BUpycoB. bakrepuodaru. bone3snu pacreHuil, KMBOTHBIX U 4YE€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHoneduuurta yenoeka (BUY) —
Bo30ymutenb CIIM/la. OOpaTHas TpaHCKPUNIIHS, peBepTa3a u uHTerpasa. [IpodunakTiuka pacpoCcTpaHeHHUS BUPYCHBIX 3a00JIeBaHU.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabmuuel u cxembl: «Tunbsl nuranusy, «Merabonusm», «MHUTOXOHAPHUS», «DHEpPreTHUecKuil ooMmen», «XiopomaacTt», «POTOCUHTE3Y,
«Crtpoenue IHK», «Ctpoenue u pyHKIHOHHpPOBaHUE TeHay, «CuHTe3 Oenkay, « eHeTnueckuit Koy, «Bupycs», «bakrepuodarm», «Ctpoenne u
xu3HeHHbIi K Bupyca CIINa, 6akreprodaray, «Pemmukarms JTHK».

Ob6opynoBanue: Moaenu-anmaukauuu «Yasoenne JIHK u tpanckpunuus», «buocunres 6enkay, «CTpoeHHE KIETKU», MOJIEIb CTPYKTYpPbI
JHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslil nukI, WK KU3HEHHBIH LUK KieTku. MaTepdasza u murtos. Ilponeccsl, npoTekatoniue B uHTepdase. Permukanus — peakius
matpuyHoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIM Ha0Op — KapHOTHUIl. J{MIJIOMIHBIM U TaruIOWAHBI XPOMOCOMHBIE HAOOpBI.
Xpomarusl. [luTonorndyeckrie OCHOBBI pa3MHOXEHUS U HHAUBUAYAIbHOIO Pa3BUTHUSL OPIaHU3MOB.

Henenune knetku — muto3. Cragun mutosa. IIponeccsl, npoucxoasaimue Ha pa3HbIX CTaAUSIX MUTO3a. bUONIOrMueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudenb KIETKH — alomnTo3.

@®opMbl pa3MHOXKEHUS OpPraHU3MOB: O€cCIojioe U TojoBoe. Buasl Gecrosoro pa3MHOXKEHMsS: JAEJICHHE HaJlBO€, MOYKOBAHUE OJIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTHBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHUPOBaHUE OPTaHU3MOB, €r0 3HaAUEHHE ISl CENICKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIoI0ro.

Metios. Ctaguu mero3a. IIponeccsl, mpoucxoasamniie Ha ctaausax menosa. [loBegenune xpomocom B Menose. Kpoccnarosep. brnonornueckuit
CMBICII M 3HAYE€HHE MeWo3a.



I"ameTorenes — mporiecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE JKene3bl: CEeMEHHUKU U AMYHUKUA. OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK — IaMeT (CHepMaTo30M], sifliekieTka) — cepMaTorenes u oporeHe3. OcoOEHHOCTH CTPOEHMsI SIMLEKIETOK M CIIEpMaTO30U10B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BUTHE (OHTOTEeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTamnbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJeHne, racTpynanus, opranorenes. [loctamOpuonansHoe pa3BuTHe. THIIBI TOCTAMOPHOHATLHOTO PAa3BUTHS: MPSMOE, HEPSIMOE
(imanHOYHOE). BiustHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHbIE YPOJICTBA.

Poct u paszButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaJUU Pa3BUTHSL.

JdemMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHMSI OPraHU3MOB», «JIBOIHOE OIUIOAOTBOPEHHE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe
pasMHOXKEHUE pacTeHui», «JlemeHue KieTku Oaxtepuily, «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHEe XpoMOCOMbI», «KIIeTOUHBIH LMK,
«Pemmmukanua JTHK», «Mwuto3», «Meiio3», «lIpsmoe u Henpsmoe paszButue», «l'aMeTOreHe3 y MIICKONMUTAIOIIMX U 4enoBeka», «OCHOBHbIE
CTaJluU OHTOT'€HE3aY.

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrnepMaTo301/ibl MIEKOIIUTAIOLIET0», «SliliekneTka MiekonuTatoero», «Kapnokunes B
KJIETKaX KOpeIlIKa JIyKay, MarHUTHas MoJleNb-anmuKanus «/lenenue kierkun», mogens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

JIaGoparophas padota Ne 3. «HaGmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKpOTIpenapaTax.

JlaboparopHast pabota Ne 4. «3ydeHue CTPOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIIapaTax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3amaunM reHeTuku. Vctopus pa3BUTHS TeHETHMKH. Poib mMTONOrMM M 3MOPHUOJIOTMM B CTAaHOBJIEHWM TeHETUKU. Bkian
pPOCCHIMCKMX M 3apyOeXHbIX Y4YEHBIX B pa3BUTHE T€HETHMKH. MeToabl TeHEeTHKH (MMOpUIO0IOrMYEecKHi, IUTOr€HEeTUYEeCKUH, MOJIEKYISPHO-
reHeTnyeckuit). OCHOBHBIE T€HETUYECKHUE MOHATHUS. | eHeTHueckas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpELMBaHUM.

3aKOHOMEPHOCTH HacJel0BaHUs NpPHU3HAKOB, ycTaHOBIeHHble . Mennenem. MoHOrMOpuIHOE CKpellMBaHHE. 3aKOH €AMHO-00pa3us
ruOpu0B nepBoro nokoseHus. IlpaBuno nomMuHHpoBaHUs. 3aKOH paclleIUIeHus: NMpu3HakoB. ['mmore3a uuctoThl ramer. [lonHoe m HemosHOE
JOMHUHHPOBAHHUE.

JurnbpuiHoe ckpenyBaHue. 3aKOH HE3aBUCUMOI'O HACJIeOBaHUs MpPU3HAKOB. [{uToreHeTnyeckue OCHOBBI JUTUOPUIHOTO CKPEUIUBAHUS.
Ananusupyrouiee ckpeniBanue. Vcrnonp30BaHrne aHAIU3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIETICHHsI TE€HOTHUIIa OCOOH.

CueruieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana nmo cuemyieHHOMY HaclleIoBaHUIO reHoB. HapyieHue cremnyieHus reHOB B
pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOpUS HACIIEICTBEHHOCTH. | eHeTHuecKre KapThl.



I'eneruka nona. XpoMOCOMHOE OIpeNEleHHUE Mojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbIE U T'€TepOraMEeTHBIE OpraHU3MBI.
HacnepoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

N3menunBoCcTh. Buabl HW3MEHYMBOCTH: HEHACIHEACTBEHHAs M HacieAcTBEHHas. Poib cpeapl B HEHACIEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTUKa MOAM(PHUKAIMOHHON WM3MEHYMBOCTH. BapuanmuoHHBIA ps M BapuanuoHHas KpuBas. Hopma peakium mnpu3HaKa.
KonnvecTBeHHbIE M KauyeCTBEHHBIE MMPU3HAKU M X HOpMa peakiu. CBOHCTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennasi, wiM reHOTUNHYECKas, W3MEHYMBOCTh. KoMOuHaTHBHasT H3MEHYMBOCTh. Meilo3 U MOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHONW HM3MEHUMBOCTH. MyTallMoHHas H3MeHUYMBOCTh. Kiaccubukanus myranuii: reHHble, XpOMOCOMHbBIE, TeHOMHbIe. YacTtoTa U
NPUYUHBI MyTaluii. MyTarennsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HaclieACTBeHHOW n3menunBocty H. M. BaBuiosa.

BHesnepHast Hac1€1CTBEHHOCTh U H3MEHUUBOCTb.

I'enetuka yenoBeka. Kapuotumn yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEIIOBEKA: M€HEAIOTUUECKUA, OIM3HEIOBBINA, TUTOTCHETUYECKUH,
OMOXMUMHYECKUN, MOJIEKYIsIpHO-TeHeTn4eckuii. COBpeMEeHHOE OmpesielieHne IeHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B
ToM umucie ¢ mnomoursto [Il[P-ananu3a. HacnenctBennbie 3a0oeBaHUs YeJIOBEKa: TeHHbIE O0Je3HH, OO0JIE3HU C HACIEICTBEHHON
MPEIPaCOI0KEHHOCTBIO, XpPOMOCOMHBIE Oosie3Hn. CoMaTniyeckue U reHepaTuBHbIe MyTari. CTBOJIOBBIE KJIeTKH. [IpHHIMTIIB 310pOBOTO 00pa3a
KU3HU, TMaTHOCTUKHU, MPOPIIAKTUKY U JEUEHUSI TeHEeTHYEeCKNX Oose3Heil. Meanko-reHeTH4eckoe KOHCYIbTUPOBaHKHe. 3HaYCHHE METUIIUHCKOM
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHNI YellOBEKa.

JdemoHcTpaumnu:

[Hoptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuiios.

Tabmuip! 1 cxembl: «MOHOTMOPHUIHOE CKPELIMBAHUE U €r0 LIUTOTEHETUYECKasi OCHOBa», «3aKOH paCILEIIEHHUs] U €r0 IUTOreHEeTUYecKas
OCHOBa», «3aKOH YMCTOTHI TrameT», «JluruOpuaHoe ckpemmuBaHuey, «lluTomorndyeckue OCHOBBI JUTHOPUAHOTO CKpeIIUBaHUs», «Meio3y,
«B3aumonelicTBue allIeNbHBIX TE€HOBY», «l e€HeTMYeckue KapThl PACTEHUM, JKUBOTHBIX M YeJOBeKa», «l'eHeTmka mnoisay, «3aKOHOMEpPHOCTU
HaCJIEIOBaHMsI, CLIETIJICHHOTO ¢ MoJioM», «KapruoTunsl 4enoBeka U KUBOTHBIX», «Buabpl n3MeHUNBOCTHY, «Moau(UKaMOHHAs U3MEHUNBOCTbHY,
«HacnenoBanue pesyc-pakropa», «'eHeTuka rpynn KpoBu», «MyTalliOHHas K3MEHYHBOCTD.

Ob6opynoBanue: Mojenu-anuMKkanuu «MoHoruOpuIHOe CcKperuBanuey, «HemnonHnoe noMUHMpOBaHUEY, «/{MrHOpHUIHOE CKpelIrBaHUEY,
«ITepekpéct XxpoMocoM», MUKPOCKON M MUKporpenapar «/Ipo3odunay (HopMa, MmyTanuu (GopMbl KpBIIILEB M OKPACKU Tena), repdapuil «I'opox
ITIOCEBHON».

JlaGopaTopHble U NPaKTHYECKHE PadOThI:

JIaGoparopHast pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO M TUTHOPUAHOIO CKPEHIMBAHUSA y JpO30(HIIBI Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas padota Ne 6. «3ydenne moaudukanmoOHHON N3MEHUYNBOCTH, TIOCTPOSHUE BAPUAITMOHHOTO PsiJia U BApUAITMOHHON KPUBO».

JlabopaTtopHas pabota Ne 7. «AHanu3 myTtaruii y 7po30( bl Ha TOTOBBIX MUKpPOIIpEnaparaxy.
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[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpoLecC. 3apoXKIEHHE celleKIuM U aoMectukanus. Yuenue H. M. BaBwiioBa 0 1eHTpax NPOUCXOXKICHHS U
MHOT000pa3usi KyJIbTYPHBIX pacTeHui. LIeHTpBI MPOMCXOKICHUS JOMAITHUX )KUBOTHBIX. COPT, TOPOa, IITaMM.

CoBpeMeHHBIE METOABI celleKIMU. MacCcoBBIi M MHIUBHIYaJbHBIA OTOOPHI B CENEKUMH pacTeHH M XKUBOTHBIX. OIIEHKa 3KCTepbepa.
bnuskoponcTBeHHOe ckpeluBaHue — HMHOpuauHr. Yucrasg sumHus. CkpeliuBaHME YUCTBIX JIMHUM. l'erepo3uc, uiau rubpuiHas cuia.
HeponcrBenHoe ckpenuBanue — ayropuaunr. OtaanéHnas rudpuausanus 1 e€ ycrnexu. MIcKkycCTBEHHBIH MyTareHes U MoJjlyuyeHue MOJIUILIONIOB.
JIOCTHIKEHMSI CEJIEKIIUN PACTEHMM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Npou3BoAcTBa. ['eHHast uHkeHepusl. DTanbl co3ianua pekomOonHanTHo JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxenepus. Kietounele KynpTypbl. MHKPOKIOHAIBHOE pa3MHOXKEHHME pacTeHud. KiloHMpoBaHHME BBICOKONPOAYKTHBHBIX
CeJIbCKOX 035 CTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U ATUYeckue podaembl. MO — reHeTnyecku MOIUGUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabnuupe! u cxemsl: kapTa «LIeHTpBI IPOUCXOXKIEHHU U MHOT000pa3us KyJIbTYPHBIX pacTeHUI», «[lopoabl JoMalHuX KUBOTHBIX», «CopTa
KYJIBTYpPHBIX pacTeHuil», «Otnanénnas rudbpuanzanus», «Padbotsl akagemuka M. @. WBanoBay, «llomumnonaus», «O0BEKTbl OHMOTEXHOIOTUNY,
«KneTtouyHsle KyJIbTypbl U KIOHUPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC FEHOB, XPOMOCOM).

OO6opynoBanue: MyJSDKH TUIOJIOB W KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHHi, repOoapmii «CeabCKOX03siCTBEHHBIE
pacTeHus.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI U JIOCTH)KEHUS CEJIEKLIMU PACTEHWH M JKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBOJIOIUOHHAS OMOJIOTHSI.

Hpe)]nocmm(n BO3HUKHOBCHUS 3B0J'II-OIII/IOHHOI71 TGOpI/II/I. 3BOJ’IIOHI/IOHHa$[ TGOpI/ISI U €€ MECTO B 6I/IOJ'IOFI/II/I. BJ'IPI?IHI/IG 3B0J'IIOIII/IOHHOI\/JI TGOpI/II/I
Ha pa3BUTHE OMOJIOTUU U IPYTHX HaYK.

CugerenbcTBa 3BOMIOIMY. [laneoHTonOrnYecKre: MocaeA0BaTeIbHOCTD MOSBICHNS BUOB B MaJICOHTOIOTMUECKON JIETOMUCH, IEPEXOAHBIC
¢dopmel. broreorpaduueckue: cXoACTBO U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.
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OMOpHOJIOTHUECKUE: CXOJICTBA U PA3NNYMUg SMOPHOHOB PA3HBIX BHIOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC,
aHAJIOTMYHBIE, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIE€ACTBEHHOCTH M OCHOBHBIX
METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. Japsuna. Ilpennochiiku BO3HHMKHOBEHHUS JapBUHM3MA. J[BHKyllMe CHIIbI 3BOJIOLMU BHUJIOB 1o JlapBuHY
(130BITOUYHOE Pa3MHOKEHHUE TTPH OTPAHUYCHHOCTH PECYPCOB, HEOTPEAEIEHHASI N3MEHYUBOCTh, O0pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTI) u €€ 0oCHOBHBIE TOJIOKECHHUS.

Muxkpossomntonus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JBxyme cuibl ((pakTopsl) SBONIONHMKA BUIOB B MpUpoae. MyTalMOHHBIN mpouecc 1 KOMOMHATHBHAS W3MEHYMBOCTDH. [lomynsnnoHHbIe
BOJIHBI U Jipeiid reHoB. M30msmus 1 MUTparusl.

EcrecTBeHHbII 0TOOp — HanpaBsIoIui GakTop 3BoIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yJbTat 3Bostonun. [Tpumepsl npucnocobaeHuii y opranuzmMoB. ApoMopdo3bl U UIM0-aJall TAlUH.

Bun u Bunoobpazoanue. Kpurepun Buga. OcHoBHBIE (hOopMBbI BUA000pa30BaHuUs: Teorpaduyeckoe, IKOJIOTHYECKOE.

MaxkpoaBosrorust. @opMbI SBOTIOLUH: PriIeTHYECKast, AMBEPTEHTHAsI, KOHBEPTeHTHAsI, apayensHas. HeoOpaTuMoCTh 9BOIIOLNH.

[IponcxoxaeHue OT HeclleUaIU3UPOBaHHBIX NpeaKkoB. [Iporpeccupyromas cnenuannu3anys. AganTuBHas paauanys.

JdeMmoHcTpamum:

[Toprpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepros.

Tabmuupl u cxembl: «Pa3BUTHE OpPraHMYecKoro mMupa Ha 3emiie», «3apoiblUIM MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukcy», «Dopmbl
00pbOBI 3a cyniecTBoBaHMEe», «EcTecTBeHHBIN 0TOOP», «MHOTO0Opa3ne COpTOB pacTeHHit», «MHOroodpasue mopos KUBOTHBIX», «llomymsauuny,
«MyTaoHHasi U3MEHYUBOCTbY, «ApomMopdo3b», «anoanantaunny, «O0mas aereHepanusy, «JBmxymue cuisl 3Boionuny, «Kapra-cxema
mapuipyra myremectsus Y. JlapBuna», «boppba 3a cymectBoBaHue», «lIpucnocoOneHHOCTs opraHusmMoBy», «l'eorpaduueckoe
BHUJI000pa30BaHuEy», « IKOJIOTHUYECKOE BUA000pa30BAHUE.

O6opynoBaHMe: KOJJIEKLMS HACEKOMBIX C Pa3JIMYHBIMU THIAMHM OKpacKH, HaOOp IJIOAOB U ceMsiH, KoyuieKuus «lIpumepsl 3amuTHBIX
NPUCTIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJICHUS BOJIOLMMW», 00bEMHAs MoJieNb «CTpOeHHE FOJI0BHOTO MO3Ta TO3BOHOUYHBIX Y.

buoreorpaguyeckas kapra mupa, KojuleKuus «DOpMbl COXPaHHOCTH HCKOMAEMBIX >XHBOTHBIX M PACTEHUN», MOJENb aIlIUIMKalus
«Ilepexpéct xpoMocoM», BiaXkHbI€ MpenapaThl «Pa3BuTHe HacekoMoroy, «Pa3Burtue JSrymku», Mukponpenapar «/Ipozodunay» (Hopma, MyTranuu
(OpMBI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas pabota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpTaHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU HA 3eMuie.
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JloHayuHbIe TPEICTABICHUS O 3apOKICHUM >KU3HH. HaydHble THIOTE3bl BO3HUKHOBEHUS XU3HU Ha 3emiie: a0MOreHe3 U IMaHCIIEePMUSL.
Xumudeckasi 3BOJIOLUSA. AOMOTeHHbIN CUHTE3 OPraHUYEeCKUX BEUIECTB M3 HEOPTaHUYECKUX. DKCHEPUMEHTAIbHOE MOJITBEPKICHINE XUMUYECKOU
sBomronuu. HadanpHble 3Tambl Omosormueckoi 3postonuu. ['mmore3a PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP W BO3HUKHOBEHHE
poTOKIEeTKH. [IepBbie KiIeTKH U UX 3BOJIIOLNS. POPMUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPIaHU3MOB.

PazButue xu3nu Ha 3emiie mo spam u nepuogam. Karapxei. Apxeiickas u npoTeposoiickas 3pbl. [laneo3olickas spa u €€ mepuobl:
KEeMOpUUCKUH, OPJIOBUKCKUH, CHUTYPHUICKUN, IEBOHCKHUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapaKTepuCcTUKa KIMMaTa U re0J0rMYecKuX nporeccoB. OCHOBHBIE ATAIbI YBOIIOIMH PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMop(hO3bl y
pacTeHuil U KUBOTHBIX. [losiBlIEeHME, pacBET U BBIMUPAHUE PYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOJoLHH. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBonronUs 4YenoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue NpencTaBICHUW O MPOUCXOXKIEHUU YeaoBeka. MeToabl H3yueHus
aHTponoreHe3a. CXoACTBa U pa3Inyus YEJIOBEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YETIOBEKA.

JBuwxymue cuiibl (QakTophl) aHTporioreHe3a. HacneacTBeHHas M3MEHUYMBOCTh U €CTECTBEHHBIM 0TOOp. OOLIeCTBEHHBIH 00pa3 >KU3HH,
M3TOTOBJIEHUE OPYIUN TPY/Ja, MBILLJIEHUE, PEYb.

OcHOBHBIE CTaauM MW BETBU OBOJIOIMHM 4YeJIOBEKAa: aBCTpasonuTeku, YenmoBek ymenbidi, YenoBek mnpsMoxonsmuid, Yemosek
HeaHJiepTanbckuid, YenoBek pasyMHbIi. Haxoaku UCKOMMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBAHHUs, 00JAaCTh pacpOCTpaHeHUs, 00BEM TOIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINKE pachl: €BPOMEOUAHAs (€Bpa3uiickasi), HErpo-aBCTpaIoUHas (9KBATOPHANIbHAS), MOHTOJIOU THAS
(a3maTtcko-amepukaHcKkas). UepTbl NPUCIIOCOONCHHOCTH TMIPEACTABUTENEH YEIOBEUECKHX pac K YCJIOBUAM CYIIECTBOBaHHS. EAMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /lapsus.

Tabnuiel u cxemsl: «Bo3nukHoBeHue CollHEUHON cUCTeMbI», «PaszBuTHe opraHudeckoro mupay, «PacturenpHas kieTkay, «KuBoTHas
kieTka», «lIpokapuornueckas kiueTka», «CoBpeMEHHas CUCTEMAa OPraHuYecKoro Mupay, «CpaBHEHHE aHATOMUUECKUX YEPT CTPOCHUS YEJIOBEKa U
4eJI0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJOK MPEIKOB COBPEMEHHOrO 4ejoBeKay, «/lpeBHeiiine moam»,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE JTI0n», «HeT0BEYECKHUE Pach».

O6opynoBanue: mymsiku «lIpoucxoxaeHne denoBeka» (OIOCTHI aBCTPATONUTEKA, MTUTEKAHTPONA, HEAHIepTalblla, KPOMAaHbOHIIA), CIETIKH
WM N300pa)KeHHsl KAMEHHBIX OpyJIui MEepBOOBITHOIO YejoBeka (KaMHU-4YOMIEphl, pyOuia, ckpebdia), TeOXpOHOJIOrHuecKasi Tabanna, KOUIeKIIHs
«DOpMBbI COXpPaHHOCTH UCKOTIAEMbIX )KUBOTHBIX U PACTEHUI».
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JlabopaTopHble H IpaKTHYeCKHe padoThI:

[IpakTuueckas padbora Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PACTEHHUM U )KMBOTHBIX B KOJUICKLIHAAX .

DKCKypcus «IBONIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WM KpacBeAUYEeCKUN My3el).

Tema 3. OpranusMsl U OKpyKalIIas cpeaa.

OKojorus Kak Hayka. 3ajadyd M pa3fesibl SKOJOrMM. MeToapl 3KOJIOTMYECKUX HCCIEIOBaHUM. OKOJOIrMYECKOE MMPOBO33pPEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Kiaccudukanus 3KOIOTHYECKHX (HaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE W aHTpomoreHHbe. JleiicTBue
HKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (GakTopbl: CBET, TemrepaTypa, BraxHocTb. Dortonepuonusm. Ilpucnocolnenuss opraHu3MoB K ACHCTBUIO aOMOTUYECKUX
(dakTopoB. buonorunyeckue puTMBI.

buotnueckne ¢axTopsl. Buapl OHOTHUECKHMX B3aMMOJCHCTBUIN: KOHKYpPEHIMS, XHIIHHYECTBO, cCUMOMO3 W ero Qopwmel. [lapasutusm,
KooTepamusi, MyTyalu3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HAYCHHE OMOTHYECCKHX
B3aMMOJICHCTBHII 17151 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyisiiii. OCHOBHBIE MMOKA3aTeIy MOIMYISALUN: YUCICHHOCTb, IIJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTpaLus. JJuHaMUKa YMCIEHHOCTH HOMYJISALUN U €€ PeryIIsiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonear, K. @. Pynse, O. I'ekkens.

Tabmuuelr u cxemsl: kapra «lIpupoanbie 30HBI 3emium», «Cpeabpl oOOMTaHUS OpraHu3smMoBy», «®Poronepuoausm», «llomymsaumny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSAUHN HHDY30pUU-Tyhenbkuy, «[lummeBblie nenm.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTCHUH U3 Pa3HBIX MECT OOUTaAHUS».

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTryeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0TrHYECKHE CHCTEMBbI.

Coo0miecTBo opraHn3MoB — OuoneHo3. CTpyKTyphl OMOIIEHO3a: BUI0Bas, IPOCTPAHCTBEHHAs, Tpodudeckas (muieBas). Buapl-noMUHAHTHI.
CBs3u B 6HO1IEHO3E.

Okonorndyeckue cucreMsl (3kocuctembl). Ilonsitue 06 skocucreme u OuoreoreHose. DyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MPOJYLIEHThI, KOHCYMEHTBI, peylleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPIHH B SKocucTeMe. Tpoduueckue (MHUIIEBbIE) YPOBHU 3KOCHUCTEMBI.
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[Tumessie nienu U cetr. OCHOBHBIE MOKA3aTENIM 3KOCUCTEMBL: OMoOMacca, MPOAYKIHUs. DKOJOTHUECKUE MUPAMUIBI: MPOIYKINHU, YUCICHHOCTH,
6uomaccel. CBOMCTBA 9KOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIsLus, pa3BuTHe. Cykiieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO MJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTEHHBIE KOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI. bHonornyeckoe M XO03SHCTBEHHOE 3HAUCHHE arpodKOCHCTEM H
ypO0o3KOCHUCTEM.

buopasnoobpasue kak GpakTop ycToiunBocTH 3KocucTeM. CoxpaHeHue OMOIOrHuecKoro pasHoodpasus Ha 3emie.

VYuenue B. 1. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouochepsl. Kupoe BemectBo U ero GpyHKiuu. OcoOeHHOCTH
orocdepsl Kak r1o0albHOM dKocHuCTeMBI. JIMHaMUYecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThI BemecTB U OMOTeOXMMHYECKHE ITUKITBI AJIEMEHTOB (YTiepoaa, a30Ta). 30HaATbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emin. AHTponoreHHbIe H3MeHeHus B onocdepe. [modanbHbIe IKOIOTHYECKUE TPOOIEMBI.

CocymiectBoBanue mnpupoiasl U denoeuecTBa. CoxpaHeHue OuopasHooOpa3usi Kak OCHOBa ycroiumBocTH Omnocheprl. OcHoOBa
palOHAIBHOIO YIIPABICHUS NPUPOJHBIMU PECYPCAMU U X UCIOJIb30BaHuE. [locTkeHNs: OMOJIOrUY U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuis! u cxemsl: «llumessbie nenu», «buoneHo3: coctaB u cTpykTypay, «[Ipupoansie coobuiectBay, «Llenu nutanus», «K0OIOTUYECKas
nupamuga», «buocepa m uenoBek», «IKOCHCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jieca», «buonenos Bomoémay,
«ArpoueHos», «IIpuMepHbIE aHTPOIIOTEHHBIE BO3AEUCTBUSA HA NPUPOLY», «BakHEWIINe UCTOYHHUKYU 3arpsA3HEHUs BO3JyXa W I'PYHTOBBIX BOIY,
«[TouBa — BaxHeimas cocraBisomas ouocdeprr», «PakTopsl nerpagamuu nousy, «llapHukoBsii 3 dexT», «DaKTOpbl PagTuOAKTHBHOTO
3arpsi3HeHust O6uocdeprl», «OOmEas crpykrypa Ouocdepnl», «PacmpocTpaneHue Xu3HU B Ouochepey», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

ObopynoBanue: Mojenb-aniuinKanus «Tunuyabsie OMOLEHO3BD», repbapuii «PacTuTenbHbIE COOOIIECTBa», KOJJIEKIHH «buoreHosy,
«Bpenurenn BaXHEHIIMX CEITHCKOXO3SIMCTBEHHBIX KYIBTYp», TepOapu W KOJUICKIMH PACTEHWH WM KUBOTHBIX, MPHUHAIISKAIIAE K PAa3HBIM
HKOJIOTHYECKUM Tpynnam ojHoro Buaa, Kpacnas kaura Poccuiickoit deneparun, n300pa>keHust OXpaHsEeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMEBI 110 BMOJIOT'MN HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

Cormacno ®I'OC COO, ycraHaBiauBarOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaIONIMMHUCS TMPOTPaMM CpPEAHEro OOIIero
00pa30BaHMs: TMYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS IpeaMera «buosiorus» BbIAEIEHBl CIEAYIOIUE COCTABIAIOIINE: OCO3HAHUE
00y4aroImuMUCs POCCUMCKON Ipa)K1aHCKOM MACHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTU M CaMOOIIPE/IEIEHUI0, HaJTuuue
MOTUBaIMM K OOy4eHHIO OMOJIOIMHM, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUH JMYHOCTU HA OCHOBE KJIOYEBBIX LEHHOCTEH U
HUCTOPUYECKUX TpaJuLUN pPa3BUTUS OMOJIOIMYECKOrO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIMXcs pPYKOBOJICTBOBATHCA B CBOEH
JESITEIbBHOCTH LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKaMH, MPUCYIIMMH CHUCTEME OHOJIOTMYECKOT0 OO0pa30BaHMs, HaJIMYUe 3KOJOTHYECKOTO
IIPaBOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIE€IH U CTPOUTH KU3HEHHbIC IIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHMs mpeamMeTa «buonorus» nocTUraroTcs B €JUHCTBE Y4eOHOM M BOCHUTATENbHOM JAEATENBHOCTH B
COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U AYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
o0IIecTBe NpaBWIAMH M HOPMaMH IOBEIEHHS M CHOCOOCTBYIOT IPOILECCaM CaMOIIO3HAHMS, CAMOBOCHUTAHUS M CAMOPA3BUTHS, PA3BUTHUS
BHYTpPEHHEH MO3UIMH JUYHOCTH, NAaTPHOTH3MA, YBaXKEHUs K 3aKOHY M IPABONOPSIKY, YEJIOBEKY TpyJa U CTapllieMy IOKOJIEHUIO, B3aUMHOTO
yBa)K€HMsI, 0EPEXKHOr0 OTHOIIEHUS K KyJIbTYPHOMY HACJIEIUIO U TPAJUIMIM MHOTOHALMOHAIBHOTO Hapona Poccuiickoit deneparuu, npuponie u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHMS y4eOHOro mnpeamera «buoyorus» AOHKHBI OTpakaTh T'OTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJICTBOBAThCS C(OPMHPOBAHHOM BHYTpEHHEHW MO3UIMENH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHICKOr0 00IIecTBa, paclIMpeHe KU3HEHHOTO OIbITa U ONbITa ACATEIbHOCTH B
MIPOLIECCE peaNn3alii OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCJIE B YaCTH!

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKOM MO3UIIMH 00YUaIOIIErocsi KaKk aKTUBHOT'O M OTBETCTBEHHOI'O YJIeHa POCCUHCKOT0O OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM NEATENBHOCTH IPHU CO3/1aHUU Y4E€OHBIX MPOEKTOB, PEIIEHUH YYeOHBIX M MO3HABAaTEIbHBIX 3a/ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPEAEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOLICHHUIO K SIBJICHUSM COBPEMEHHOU )XKU3HU U OOBACHATH €€;
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YMEHHE YYHUTHIBAaTh B CBOUX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHUS JIOACH C pa3HBIMH YOCSKICHUSIMU,
KYJIbTYPHBIMU HEHHOCTSIMU U COLIUAIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4eOHBIX, IMO3HABATEJIBHBIX W HCCIEAOBATEIbCKUX 3ajad,
YBaXKUTEIBHOTO OTHOILIEHUSI K MHEHHUIO OMIIIOHEHTOB MPHU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJICPKAHUS;

FOTOBHOCTH K TYMAaHUTAPHON U BOJIOHTEPCKOU ESITENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOMN T'pa)KTAaHCKOW HMJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY HApoOJly, UyBCTBa OTBETCTBEHHOCTHU
nepen PoauHoM, ropiocTy 3a CBOM Kpai, CBOX PoinHy, CBOM S3bIK U KYJIBTYPY, IPOLUIOE U HACTOSI[€€ MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K IMPUPOJHOMY HACIEIUI0O U TMaMATHUKAM MpPHUPOABI, JOCTHXKeHUsM Poccuu B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX, TPY/E;

CIOCOOHOCTH OLIEHUBAThH BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAaHUS 3HaYCHHS OWOJIOTUU B MO3HAHUH
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uzeliHas yoe:xx1€HHOCTh, TOTOBHOCTH K CITYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HapoAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYMBOTO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSAM, CO3[JaHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CEMEWHOW KU3HU B
COOTBETCTBHUH C TpaauLUAMH HapoaoB Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs JCTETUKY OBITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA, CIOPTa, TPYJa, OOIMIECTBEHHBIX
OTHOIIICHUH;

MMOHMMaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE TIPOSIBIIATH Kaue€CTBAa TBOPUECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SIMOIMOHATBHOT0 0JIATOTOIYYHsI:

MMOHMMAaHKUE M peau3alus 3J0pOBOro u 6e3omacHoro obpas3a KU3HU (30pOBOE MUTaHHUE, COONIOJICHNE TUTHEHUYECKUX TPAaBHI U HOPM,
cOamaHCUpPOBAaHHBIM PEKUM 3aHATHUH W OTIbIXa, peryispHas (u3udeckas aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICHXUIECKOMY 3/I0POBBIO;
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MOHMMaHHE LEHHOCTH IMPaBUJ MHIUBUAYAJIHHOTO M KOJUIEKTHBHOTO OE€30MacHOr0 MOBEACHHS B CHUTYAIMX, YIPOXKAIOIIUX 3I0POBBIO U
JKU3HU JIFOJIEH;

OCO3HaHME NOCIEICTBUM U HENIPUATUS BPEIHBIX NPUBbIUEK (YIOTPEOIEHHUS aJIKOr0Jisl, HAPKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0T00HE;

TOTOBHOCTb K aKTMBHOH J€ATEJIBHOCTH TEXHOJOIMYECKOW M COLMAIbHON HalpaBlIEHHOCTH, CIIOCOOHOCTh MHULUHPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

MHTEpEC K pa3IuuHbIM cdepam NpodeccHOHANbHON NesTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI SKOJIOTUYECKOH KYIBTYphI: IPHOOPETEHUE ONBITA TUIAHUPOBAHUS TOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX TOCIIEACTBUN
U1l OKpY>KaroIien cpebl;

OCO3HaHME IJI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX Npo0IeM U IyTel UX peLIeHus;

CIOCOOHOCTh HCIIONIB30BaTh MPHOOpETaeMble NpU W3YYeHHH OWOJOTHHM 3HAHWSA M YMEHHS IPH peIIeHUH Npo0ieM, CBS3aHHBIX C
panroHaIBFHBIM MPUPOIOTIOIB30BAHUEM (COOIIOICHIE TPABUJII MTOBEICHUS B IPHPO/JIE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHS B YKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCchepsl);

aKTUBHOE HEMpUATHE JeHCTBUM, MPUHOCAIIMX BpPEI OKpYXKarolled HPUPOJHOM Cpele, YyMEHHE MHPOTHO3UPOBaTh HEOIAronpusTHbIE
HKOJIOTHYECKHUE TOCIIEACTBUS IPEANPUHUMAEMBIX J€HCTBUI U TPeI0TBpallaTh UX;

HAJIMYHE PA3BUTOTO DKOJOTHYECKOTO MBINUICHUS, YKOJOTMYECKOW KYIBTYPHI, OINBITA AEATEIBHOCTH HKOJIOTUYECKOW HAINpaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIBHOW INMPAKTHKE, TOTOBHOCTH K YYacCTHIO B MPAKTHYECKOM
JesITeTbHOCTH HKOJIOTHUECKON HapaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKH W OOIIECTBEHHOW NPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOTE KYJIBTYP, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBEPILLIEHCTBOBAHHE S3bIKOBON M YMTATENIBCKOM KyJIbTYphl KaK CPEJICTBA B3aMMOACHCTBUS MEXYy JTIOAbMHU U MIO3HAHUS MUDA;

MOHMMaHKe crenuduku OMOJNIOTUU KaK HayKH, OCO3HAaHHUs €€ poiu B (OPMHPOBAHUU PAUMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUU
[IEJIOCTHOTO TPENICTABICHHUS 00 OKPYKAIOIIEM MUPE KaK O €JMHCTBE MPUPOJIBI, YeJIOBeKa U 00IIecTBa, B TIO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
Y pelIeHUH MPOOIJIeM COXpaHEHUs TIPUPOTHOTO PABHOBECHS,

18



yOSKIEHHOCTh B 3HAUMMOCTU OMOJIOTHHU Ul COBPEMEHHOH IMBHIM3AIMH: 00ECIIEUeHUsI HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3aHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PEeCypCHbIe MPOOIEeMbl Pa3BUTHs YEIIOBEUYECTBA, MOMCKA MyTEeH BBIXOJAa U3 INIOOATBHBIX
HKOJIOTMUECKUX TpobiieM U olecredeHus Mepexofa K yCTOMUMBOMY Pa3BUTHUIO, PAllMOHATIBLHOMY HCIOJIB30BAHUIO MPHUPOJIHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHWH B LEJAX MOBBIIICHUS OOIIEH KyJIbTYpHI, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIMOHAIBHON rpaMOTHOCTH oOydaromuxcs, GopMupyeMoit npy u3y4eHuu OMOJIOTHH;

MMOHMMAaHKUE CYIIHOCTH METOJIOB [MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTHU HCIIOJIb30BATh MOJydaeMble 3HAHUS JJis
aHaJin3a U OOBACHEHHUS SIBJICHUI OKPYXKAIOLIEro MHUpa M IPOUCXOASIIMX B HEM M3MEHEHHWH, YMEHHUE JenaTb OOOCHOBAaHHBIE 3aKJIIOYEHHUS Ha
OCHOBE HAayYHBIX (DaKTOB U UMEIOIIUXCS JAHHBIX C [EJIBIO MOTYyYSHUS JOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTH CAMOCTOSATEIBHO HUCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl PEIIEHUs TPOOJIeM B PealibHBIX )KM3HEHHBIX CUTYAIUsX;

OCO3HaHUE LEHHOCTH HAy4YHOM [JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBJIATh IPOEKTHYHDO U HCCIEIOBATEIbCKYI JI€ATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTB U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHIO, K AKTHBHOMY HOJYYSHHIO HOBBIX 3HAHUHN IO OMOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MerarnpeaMeTHbIe pe3yabTaThl OCBOCHUS ydeOHOTro mpenmera «bHoJorusy BKIIOYAIOT: 3HAYMMBIEC Ui (DOPMUPOBAHHS MHUPOBO33PECHHUS
o0yyaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeIMeTHbIe) OOlIeHay4YHble IMOHSATHUS, OTpaXKarollue ILEJOCTHOCTh HAayyHOW KapTUHBI MHUpa H
cnieln(pUKy METO/0B MO3HAHHUS, UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEpIus, sBJICHHE, NPOIEecC, CUCcTeMa, HayuHbId (akr,
NPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeJ0BaHHe, HAOIIOJEHUE, M3MEpEHHe, HKCIEPUMEHT U JIPYTHX), YHUBEpCalbHbIE
yueOHble 1eiicTBUS (IT03HABaTENbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), oOecreunBaronye GopMupoBaHie QyHKIIMOHATbHONW IPAMOTHOCTHU U
COLIMAJIbHONW KOMIIETEHIIMU O00Y4YaroIUXCsl, CIOCOOHOCTh O0YUaIOLUXCsl UCIOIb30BaTh OCBOEHHBIE MEKIUCLUIIIIMHAPHBIE, MUPOBO33pPEHUECKHE
3HaHUS U YHUBEpCaJIbHbIC yUeOHbIE ICHCTBUS B IO3HABATEILHOM U COLMAIbHON MPaKTHKE.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMBbI CPETHET0 001ero 00pa3oBaHus JOJKHBI OTPAXKaTh:

Ogi1ajeHne YHMBePCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHWU 3HAHMM MPHUEMBI JOTMYECKOTO MBIIUIEHHUs (aHalM3a, CUHTE3a, CPaBHEHHUS, KIacCU(PHUKAIMHU, 0000IIEeHUs),
PacKpbIBaTh CMBICT OMOJIOIMYECKUX MOHATUH (BBIACNATh UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATUSAMU);
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OMPCACIIATh LECJIN ACATCIBHOCTU, 3a/laBasd IapaMCTPbl U KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTHL PC3YJIbTAThl ACATCIBHOCTH C
MOCTABJICHHBIMHU LIEJISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS JIIs1 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOI MPUPOIBL;

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, II0 aHaJIOFI/II/I), BBIABJIITH 3dKOHOMCPHOCTU W IMPOTHUBOPCUHA B
paccMaTpruBaACMBbIX SABJICHUX, (bOpMy.HI/IpOBaTb BBIBOJbI U 3aKJIIOUYCHUS,

MPUMEHSITh CXEMHO-MOJICbHBIE CPEACTBA JI MNPEJCTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B HM3y4aeMbIX OMOJIOTMYECKUX
00BEKTaX, a TAKXkKe MPOTUBOPEUUI Pa3HOTO POJIa, BHIIBJICHHBIX B PA3IUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAH PEHICHHS MPOOIEMBbI C YIETOM aHAN3a UMEIONUXCS MAaTEPHATTLHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBBI B ACATCIIBHOCTL, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LCJIAM, OLICHUBATH PUCKHU HOCJIeI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BJIIQJICTh HAaBBIKAMHM YYE€OHO-HMCCIICIOBATCIILCKOW M IPOCKTHON JIEATEIIbHOCTH, HAaBBIKAMH pa3pemieHusi MmpoOjeM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IOMCKY METOJIOB PEIICHHUS MPAKTHYECKHUX 3a]a4, TPUMEHEHHUIO Pa3IMUYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jiMyuHbIe BUABI ACSITEILHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlUU, TPEOOpa30BaHUI0 U MPUMEHEHUIO B
y‘-I€6HI>IX CUTyallusXx, B TOM YHCJIC IIPU CO3JJaHUU y‘~I€6HI)IX 1 COOMAIIBHBIX MPOCKTOB;

(bOpMI/IpOBaTI) HaquLIﬁ THUII MBIIIIJICHUS, BJIIAACTDH HaquOI;'I TCpMHHOHOFHCfI, KIIIOYEBBIMU ITOHATHUAMU U METOAAMU,

CTaBUTH U (POPMYITHPOBATH COOCTBCHHBIC 337291 B 00pa30BATEIBLHON JICATSIIBHOCTH M KU3HEHHBIX CHTYAITHIX;

BBISIBIIATh TPUYMHHO-CIICCTBEHHBIE CBSI3M M aKTyaJu3HpPOBATh 3a/ady, BBIABUTaTh THIOTE3y €€ pEIICHUs, HAaXOIWUThb apryMEHThI s
JI0Ka3aTesIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B XOAC€ PCHICHUA 3aJJa4r PE3YJIbTAaThl, KDUTHUYCCKHU OLUCHUBATH UX JOCTOBECPHOCTD, IPOTrHO3UPOBATHE U3SMCHCHUEC
B HOBBIX YCJIOBUAX;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIIATH IIeNIEHANPABIEHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOOOB AEHCTBHS B MPOPECCHOHATBHYIO CPELLY;

YMETb NIEPCHOCUTL 3HAHHMA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYIO o0jacTu KU3HEACATCIIBHOCTH,

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIIBUTATh HOBBIE UJIEH, MIpeiaraTh OpUrHHaIbHBIC MOAXOABI U PEIICHUs, CTAaBUTh MPOOIEMBI U 3a/1a4H, JOMYCKAIOUIUE aJbTepPHATUBHBIC
pelieHusl.

3) padora ¢ ungopmanmeii:
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OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(pOpMaLUU (TEKCTe y4eOHOTo mocoOus, HayYHO-TIOMYIJIIPHOM JUTEparype, OMOIOrHYECKIX
CIIOBapsAX M CHPAaBOYHUKAX, KOMIBIOTEPHbIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaJIW3UpOBaTh WH(GOPMALMIO DPA3IUYHBIX BHJIOB U (opMm
IIPEJCTABICHUS, KPUTUUECKU OLIEHUBATh €€ 1I0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

(GbopMyIHpOBaTH 3aMpoOChl M MPUMEHATH Pa3IMYHBIE METOJAbl IPU MOMCKE M OTOOpe OMOoJOrHuecKord HH(pOpMAIMH, HEOOXOAUMOU s
BBITIOJIHEHUS YUeOHBIX 3a71ay;

IpUOOpeTaTh OIBIT MCIOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIUH, COBEPLIEHCTBOBATh KYJIBTYpy aAKTUBHOIO
UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (OPMY TPEICTABICHUS OUOIOTHYECKON HHPOpMaIuu (CXeMbl, TpaduKH, TUarpaMMbl, TaOJIUIIBI,
PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAyYHBIH A3BIK B KAYECTBE CPE/ICTBA MPH paboTe ¢ OMoJoruueckoi MH(popMaluei: NpuMeHsITh XuMUUecKkue, GU3ndeckue u
MaTeMaTHYeCKUe 3HAKM M CHUMBOJIBI, (OpMyIbl, ab0peBUaTypy, HOMEHKJIATYpy, MCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKUE
CpEICTBa HATJISIIHOCTH;

BJIQJICTh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI UHPOPMALIMH, HH(POPMAIIMOHHON 0€30MacHOCTH JINYHOCTH.

OgJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oomenne:

OCYILIECTBIISATH KOMMYHHUKAIIMHU BO BCEX c(epax *KU3HU, aKTUBHO Y4acTBOBAThH B IMAJIOre WK JUCKYCCHUU IO CYHIECTBY 00CYK/1aeMOM TEMbI
(ymMeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBATH CYXKIACHHS OTHOCUTEJIBHO BBIIIOJHEHUS MpeAJiaraéMoil 3ajayd, Yy4YWThIBaTb HHTEPECH U
COIIACOBAHHOCTD MO3ULUHI IPYrUX YYaCTHUKOB AMAJIOTA W AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIE CPEJCTBA OOIIEHHS, TOHUMATh 3HAUCHHE COLMAIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS! KOH(IMKTHBIX
CUTYyallUl, yMETh CMSTYaTh KOH(QIMKTHI U BECTH NIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOAMM OOIEHUS W B3aUMOJICHCTBUS, NOHMMATh HAaMEPEHMs JAPYTUX JIOJIeH, HpPOSBIATh YBaXKUTEIbHOE
OTHOIIIEHHE K COOECEeHUKY U B KOPPEKTHOHN popme PopMyIHMpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MIOHMMAaTh M UCIHOJb30BaTh IMPEUMYIIeCTBa KOMAaHJAHOM W WHIUBUAYalbHOW pabOThl NpU pEHIEHHMH OHOJIOrMYecKOd MpoOsIeMbl,
000CHOBBIBaTh HEOOXOAMMOCTb PUMEHEHUS TPYIIOBBIX (OPM B3aUMOAECHCTBUSI TPU PELIEHUH yueOHO! 3a1auH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUI C yUETOM OOIINX MHTEPECOB U BO3MOKHOCTEN KaXJI0T0 WieHa KOJJIEKTUBA,;

IIPUHUMATH L€ COBMECTHOHM JAESITEIBbHOCTH, OPraHM30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS O €€ JTOCTHIKEHHUIO: COCTABIIATH ILIAaH
NEeNCTBUIM, pactipeesaTh PO ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/IA U KaXXJA0T0 yYaCTHHUKA KOMaH/Ibl B OOIINIA pe3yabTaT 1o pa3pad0TaHHBIM KPUTEPUSIM;
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IIpesiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJEH C NTO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONH 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATErMYECKOE IOBEJCHME B pPA3IMYHBIX CHUTYaLUsAX, MPOSIBIATH TBOPYECTBO U BOOOpaXKEHHE, OBITh
MHULATUBHBIM.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTUBHBIMH AeiiCTBUAMM:

1) camoopranmu3amus:

UCIIOJIb30BATh OUOJIOTUYECKUE 3HAHUS JUIs BBISBICHUS IIPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yUEOHBIX CUTYyalUsX;

BbIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKHM B CBOMX JEHCTBUAX U MOCTYIKAX 110 OTHOIIEHHIO K )KUBOM
IIPUPOJE, CBOEMY 30POBBIO U 370POBbI0 OKPYKAOLIUX;

CaMOCTOSITENTFHO OCYIIECTBIISATH O3HABATEIBHYIO JAEATEIbHOCTD, BEISIBIATH MPOOJIEMBI, CTABUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B
00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PeIIeHUs MPoOJIeMbl C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MTPEAIOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKHM y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (DOPMUPOBAHUIO W TIPOSIBICHHIO HIMPOKON SPYAMLIUU B PA3HBIX OOJNACTSIX 3HAHWW, IMOCTOSHHO IIOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaJIeTh HAaBBIKAMU MMO3HABATENbHOM pedIeKcHM KaK OCO3HAHUS COBEPINAEMBIX JAEHCTBHI M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUH, MCIIOJIb30BaTh MPUEMBI peiieKCHH Ui OLIEHKU CUTYalllH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsI U IPYTHX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JIE€ATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

NPEAMETHBIE PE3YJBbTATHBI
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IIpenmetHble pe3ynbraThl ocBoeHus mnporpamMmbel COO no OGuonoruu Ha 0a30BOM YPOBHE BKIJIIOUAIOT cHenuduueckue A y4eOHOro
npeamera «buosorusy) HaydHble 3HaHMS, YMEHHMsS M CHOCOOBI AEHCTBUI IO OCBOEGHHIO, MHTEpPIpPETAlMM M NPeoOpa3OBaHUIO 3HAHUM, BUIbI
NESATEIbHOCTH O TOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUH B PAa3IUYHBIX YYEOHBIX CHUTYAIMSAX, @ TAaKXKE B PEAJbHBIX KU3HEHHBIX
CUTYyallUsX, CBA3aHHBIX ¢ Onosorueil. B mporpamme npeaMeTHbIe pe3ynbTaThl MPEACTABICHBI 10 ToaM 00yUeHHS.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10 Knacce 10MKHbBI OTPAXKATh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE M POJIM OHMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAyUYHOW KapTHHBI MHpa M HAYy4HOTO MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M 3apyOeHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE
Ouosiorny, QyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl PeLIeHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COACP)KaHUE OMONOTMYECKHX TEPMHUHOB M TOHATHI: XH3Hb, KJIETKA, OpraHuW3M, MeTabonm3M (0OOMEH BEIIeCTB U
[IpeBpallleHHe HHEpPIruu), romMeocTta3 (CaMOperyisius), ypoBHEBas OpraHu3alMs >KHUBBIX CHCTEM, CaMOBOCIPOM3BEAEHHUE (PENpOAYKLHs),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHE Hu3JlaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHasi, XPOMOCOMHAasi, MYyTalMOHHAas, LEHTpajbHas JIOTMa MOJIEKYJSIpHON Ouosiorun),
3akoHbl (I. Mengnens, T. Moprana, H. 1. BaBunoBa) u yuyenust (0 LeHTpaX MHOrooOpas3usi U IMPOUCXOKIAEHUS KyIbTypHBIX pacteHuil H. U.
BaBuiosa), onpenensTe rpaHULIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIJIQJIETh METOAAMU HAY4YHOTO IO3HAaHUS B OHOJOTMM: HAOJIOJACHHWE M OIMCAHUE JKUBBIX CHCTEM, IPOLECCOB M SIBICHUIH,
OpraHM3alysi U MNpPOBEAECHHE OHOJIOTMYECKOTO SKCIEPUMEHTA, BbIJIBUJKEHUE TUIIOTE3bl, BBIIBICHHE 3aBHCHUMOCTH MEXAY HCCIE1yeMbIMU
BEJIMYMHAMHU, OOBSCHEHHUE IOJIyYEHHBIX PE3y/IbTaTOB, MCIOJb30BAaHHBIX HAyUHBIX MOHSATUIH, TEOPUM M 3aKOHOB, YMEHHE J€JaTh BHIBOJbI Ha
OCHOBAHMH TOJIyYEHHBIX PE3yIbTaTOB;

YMEHUE BBIACIATH CYLICCTBEHHBIE IIPU3HAKU BUPYCOB, KIETOK MIPOKAPUOT U 3YKAPUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
O0COOEHHOCTH IPOLIECCOB: OOMEHa BEUIECTB M IPEBPAIICHUS] SHEPrUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M 3HEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIOA0TBOPEHUSI, Pa3MHOXKEHUS, UHIUBUIYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3);

yMEHHUE NPUMEHATH NOJIYYEHHBIE 3HAHUS JUIsl 0OBSICHEHUS OMOJIOTMYECKUX MPOLIECCOB U SIBIECHUH, JUIs NPUHATHS MPAKTUYECKUX PELICHUH B
MIOBCEIHEBHOM ’KM3HHU C 1IeIbI0 oOecrieueHust 6€30MaCHOCTH CBOETO 3/J0POBbs M 3/I0POBbsI OKPYXKAIOIIUX JII0JIeH, COOI0IEeHHs HOPM IPaMOTHOTO
MOBE/ICHUA B OKpYXalolled NpupoJHOW cpele, MOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHDKEHUH COBPEMEHHOM OHOJOTMH U
OMOTEXHOJIOTHM JIsl pallMOHAIBHOTO MPUPOI0IOIB30BaHNUS;

YMEHHUE pellaTh 3JeMEHTapHble TeHeTHYEeCKUEe 3a/1a4d Ha MOHO- U TUTHOPUIHOE CKpELIMBaHME, CIEIJICHHOE Haclel0BaHHe, COCTaBIATh
CXEMbl MOHOTMOPHUIHOTO CKPEIIUBAaHUSI [T IPeCKa3aHHsl HAaclle0BaHUs TPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOIHATH J1a0OpaTOpHbIE M MpaKTHUECKWe paboThl, COONIONaTh MpaBuia Npu padboTe ¢ yd4eOHBIM U J1TaOOPaTOPHBIM
o0opyI0oBaHUEM;
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YMEHUE KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMALINIO OMOJIOTMYECKOTO COAEPKAHUS, BKIIOYAOIIYIO MICEBAOHAYYHbIE 3HAHUS
U3 pa3jMYHBIX HMCTOYHUKOB (CpEeICTBA MAaccOBOW HMH(OpPMAIUM, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), ITHYECKHE AacleKThl COBPEMEHHBIX
UCCIICIOBAaHMIA B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBCHHbBIC MICHhMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTHYeCcKyr0 HH(POPMAIIHIO U3 HECKOJIBKUX NCTOYHHUKOB,
r'paMOTHO HUCII0JIB30BAaTh NOHITUUHBIN armapar 6I/IOJ'IOI‘I/II/I.

[IpenmerHbie pe3ynbTaThl OCBOCHHS yueOHOTO npenmeta «buonorusy» ¢ 11 Kaacce NOTKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHHU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHICKHX W 3apyOEKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
ouonoruu, GyHKIIMOHAILHON IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHIS )KU3HCHHBIX 33]1a4,

YMEHHUE PACKphIBaTh COJACPKaHUE OWUOJIOTHYECKUX TEPMUHOB M TOHSITHUN: BUJ, MOIMYJSAIUSA, T€HO(POH, SBOJIONUS, IBUKYIIUE CHIIBI
(pakTOpBI) IBOIFOIMHU, TPUCIIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHKE, SKOJIOTUICCKHE (PaKTOPbI, SKOCUCTEMA, MPOIYIIEHThI, KOHCYMCHTBI,
PEAYIEHTHI, ST MUTAHK, SKOJIOTHYecKas MupamMuIa, OuoreoreHos, ouocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TeopuH (dBONIONMOHHAs Teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHUS OSBOJIOIUH), 3aKOHBI U
3aKkOHOMEpHOCTH (3apopiimeBoro cxoactea K. M. bapa, yepenoBanusi riiaBHBIX HampaBiieHui u myrteit sBonrormu A. H. CeBepiioBa, y4eHus o
ouocdepe B. U. BepHayckoro), onpenensats TpaHHUIIbI KX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMCHHUC BJIaJACTh MCTOJaMHW HAY4YHOI'O II0O3HAHHA B 6I/IOJ'IOFI/II/IZ Ha6JIIOII€HI/Ie U ONMCAaHUEC KHBBIX CUCTEM, HPOLCCCOB U ﬂBJ’IeHHﬁ,
opranusanvss MU IIPOBCIACHUC OMOJIOTHYECKOT0O OKCIICPUMCHTA, BBIABWIXCHUC THUIIOTE3bI, BBIABJICHHUC 3aBUCUMOCTHU MCKAY HCCICAYCMBIMU
BE&JINM4YnHaMU, 0o0BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTAaTOB, HMCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/II\/JI, TeOpI/Iﬁ W 3aKOHOB, YMCHHUC J€JIaTb BBIBOJbI Ha
OCHOBaHUU TOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISTh CYHIECTBEHHBIC MPU3HAKU CTPOCHHS] OHOJOTMYECKHX OOBEKTOB: BUIOB, MOMYJISAIMI, MPOAYLEHTOB, KOHCYMEHTOB,
peIyleHTOB, OHOTCOIIEHO30B W OKOCHCTEM, OCOOCHHOCTH IMPOIECCOB: HACIEACTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa,
BHI000pa30BaHMUS, MPUCTIOCOOJICHHOCTH OPraHU3MOB, JACHCTBHSI DKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTrUU
B DKOCHCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTAa BELIECTB M OMOT€OXUMUYECKUX LIUKIIOB B Ouocdepe;

yMEHHE MIPUMEHSTH MOJTYYSHHbIE 3HAHUS I 00BICHEHUSI OMOIOTHUECKUX MPOIIECCOB U SIBICHUM, /IS MPUHATHS MPAKTUYECKUX PEIICHUN B
TTOBCETHEBHOM KHM3HHM C IIeTbI0 00ecreueHusi 0€30MaCHOCTH CBOETO 3/I0OPOBBS M 3/I0POBbS OKPYKAFOIIUX JIFOJIEH, COOIIOACHUSI HOPM I'PaMOTHOTO
MOBE/ICHNUA B OKpYXaloulell NpUpoaHON cpelae, MOHMMAaHHWE HEOOXOAMMOCTH HCHOJIb30BAaHUS JOCTHUKEHUH COBpPEMEHHOW OMonoruu ais
paIMOHAaIBLHOTO MIPUPOIONOIB30BaAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOIOTUYECKUE 3a1aUH, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B SKOCUCTEMaXx (IIeTIH MUTaHMUS);

YMEHHE BBIMOIHATH J1a0OpaTOPHBIE M TPAKTHUYECKHE padOThl, COOJIFOJAaTh MpaBWia NpH padoTe ¢ y4eOHBIM U J1a00pPaTOPHBIM
o0opyIOoBaHUEM;
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YMEHUE KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMALINIO OMOJIOTMYECKOTO COAEPKAHUS, BKIIOYAOIIYIO MICEBAOHAYYHbIE 3HAHUS
U3 pa3InYHbIX UCTOYHUKOB (CpelICTBA MACCOBOM MH(OPMALMHU, HAYYHO-IIOMYJIAPHbIE MaTepUalbl), pacCMaTpUBaTh 100AIbHBIE KOJIOIMUECKHUE
Ipo0OJIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOILEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOLIeHUS, 000011ast OMOIOTHYECKYI0 HH()OPMAINIO 3 HECKOJIIBKUX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

KoanuecTBo 4acoB

Bcero

JyekTpoHHbIe (HU(PPOBBIEL)
o0pa3oBaTe/ibHbIE PeCYPChI

1 buonorus xak Hayka 2 bubmumoreka LIOK https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 bubnuoteka LJOK https://m.edsoo.ru/7f41c292
4 Kuzneneare1bHOCTb KJIETKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
P
5 ASMIONMCHIE H HHAIBIAYAIBHOS 5 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPTaHU3MOB
H
6 ACHCACTBCHIOCTD I HIMEHANBOCTE 8 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
OpPTaHU3MOB
C .O
7 CAICKIILL OPTAHISMOB. LICHOBR 3 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
OHMOTEXHOJIOTHH
8 PesepBHOE BpeMms 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34

11 KITACC

Ne i/

HanmeHoBaHMe pa3aeioB U TeM
NMPOrpaMMbl

KoanuyecTBo 4acoB

Bcero

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHBIE pecypcChl

OBOJIIOIMOHHAS OMOJIOTUSA

Bo3HukHOBEHHE U PAa3BUTHC ) KU3HU HA

bubnmuoteka [{OK https://m.edsoo.ru/7f41cc74
bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
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3emie

3 OpranusMel B OKpyXKaromias cpeaa 5 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
Co006
4 QODIICCTEA H SKOTIOTHHACCKIE 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PeszepBHoe Bpemst 2 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34

INIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne ni/m Tema ypoxka
Bcero

1 buonorus B cucreme Hayk 1
5 Mertob! no3Hanus xuBor mpupobl. [Ipaktudeckas padora Ne 1 «cnonp30BaHne pa3iHuHbIX 1

METOJIOB MPHU U3YUYEHUU OUOTOTHUECKUX OOHEKTOBY
3 buonoruueckne cucTeMsl, IPOLIECCH U UX U3yUEHUE

XUMHYECKUH COCTaB KJIETKU. Bojga 1 MuHepalibHbIE CONU
5 benku. CoctaB u ctpoeHue 6eJIKoB 1
6 ®depMeHTHI — OHonoruyeckue karanuzaropsl. Jlaboparopnas padora Ne 1 «3yuenue 1

KaTaJIMTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMUIa3bl HIIA KaTalla3bl)»

VYrneoasl. Jlunuast 1

Hykneunosbie kucinorsl. ATD 1

Ucropus u metonbl nzydenus kiaetku. Kierounas reopust 1
10 Knerka xak nenocTHas )KuBasg cucTeMa 1




Crtpoenue sykapuoTH4YecKon KiieTku. Jlaboparopras padora Ne 2 «M3yueHue CTpOCHHS KIETOK

11 pacTeHUi, )KUBOTHBIX, TPHOOB U OaKTepuil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpenaparax u ux 1
OTHCAHUE»

12 OOMEH BeIIeCTB WM METab0IH3M

13 ®orocuHTe3. XeMOCUHTE3

14 DHepreTUYecKuii 0OMeH 1

15 JKvzaenHnslil Uk kieTku. Jlenenne kietku. Murtos. JlabopatopHast pabora Ne 3 «HabGmronenue 1
MHTO32 B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIPETIapaTax»

16 buocunTes 6enka. Peakius MaTpuyHOTo CHHTE3a 1

17 Tpancnsnus — OnocuHTe3 Oenka 1

18 Hexnetounsie (hOpMbI )KU3HH — BUPYCHI 1

19 DopMBI PA3MHOKEHUS OPraHU3MOB 1

20 Meiio3 1

21 OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIeTOK. OmionoTBopenue. Jlaboparopuas padora Ne 4 1
«M3yueHune cTpoeHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 ['eHeTHKa — HayKa O HACIEACTBEHHOCTH M U3MEHUHUBOCTH 1

24 3aKOHOMEPHOCTH HaCJIeOBAHMSI TPH3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE 1

25 Jurubpuinoe ckperuBaHye. 3aKOH HE3aBUCUMOI'0 HacjeI0BaHUs IPU3HAKOB 1

26 CueruieHHOE Hacje0BaHue nmpu3HakoB. JlabopaTopHas padbora Ne 5 «M3ydyenue pe3ynbraToB 1
MOHOTHOPHUIHOTO U AUTHOPHIHOTO CKPEITUBAHUS Y AP030(UIIBI Ha TOTOBBIX MUKPOIIpEnapaTax»

27 I'enetuka nona. HacnenoBanue Mpu3HaKoB, CIETUICHHBIX C ITOJIOM 1

28 N3menunBocts. Henacnencreennas naMeHunBocTh. JlaboparopHas padora Ne 6. Uzyuenue 1
MO (PUKAITMOHHOW U3MEHUYHUBOCTH, TOCTPOCHNE BAPHAIIMOHHOTO Psifia U BapHAIIHOHHOW KPUBOII»

29 HacnenctBennas usmenunBocTh. JlabopaTopHas pabora Ne 7. «AHanu3 MmyTanuil y 1po3oduisl Ha 1
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TOTOBBIX MHUKpPOIIpEIiapaTaxp

30 I'eneruka yenoBeka 1
31 PesepBHbIil ypok. O600611eHue mo TeMe «HaciencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOB)Y 1
32 Cenexnys Kak HayKa U TPOIECC 1
33 MeTopl U JOCTHIKEHUS CEJICKIIMM PACTEHUN U KUBOTHBIX 1
34 buoTexHonorusa kak orpacip Mporu3BOACTBA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

Ne i/

11 KITACC

Tema ypoka

Koan4yecTBO 4acoB

Bcero

DOBOIIOLUS U METO/bI €€ U3yUECHUS

I/ICTOpI/IH pPa3BUTHA Hpe,Z[CTaBJ'IeHI/Iﬁ 00 9BOJIOIIMH

MukposBoatronus

[MTormynsius kak 3JIeMeHTapHas eIUHHIA BuAa U 3Bosonnu. Jlabopatopnas padora Ne 1
«CpaBHEeHHE BUAOB IO MOP(POIOTrHUECKOMY KPUTEPHUIO»

JIBuoKy1iue cuibl (371eMeHTapHbIe (PaKTOPhI) IBOJIOLIUN

EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl

Pe3ynbTathl 2BOIOIUHU: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB U BU000pa3oBanue. JlabopaTopHas

pa60Ta Ne 2 «Onucanue HpI/ICHOCO6J'IeHHOCTI/I OopraHu3Ma u €€ OTHOCHUTEIILHOT'O XapakTepa»

Hanpagnenns u myTu Makpo3BOJIIOIIMN

HeobpaTtumocTs 3BOIIOLINN

10

HcTopus xu3HN Ha 3emiie 1 METOAbI €€ U3yUeHUs




11

I'nnoTe3sl IIPOUCXOXKACHHUA )KNU3HU HA 3emie

12 PazButue xxu3HM Ha 3eMIie IO 3paM U IeproIaM 1

13 OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO Mupa. [IpakTuueckas padora Ne 1 1
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUHN U )KUBOTHBIX B KOJIICKIUSIX

14 CoBpemeHHasl cucTeMa OpraHuYecKoro Mupa 1

15 DBOJIIOIHS YeJIOBeKa (aHTPOIIOTEHE?) 1

16 JBmxyme cuibl ((hakTOphl) aHTPOMIOTEHE3A 1

17 OCHOBHBIE CTaIMM SBOJIIOIMH YEJIOBEKA 1

18 YenoBeueckue pachl U MPUPOAHBIC aIallTAIlUN YeTOBEKa 1

19 PesepBHeIit ypok. O600meHHE 110 TeMe «BO3HUKHOBEHUE U Pa3BUTHE )KU3HH HA 3eMIIe» 1

20 DKOJIorus Kak HayKa 1

21 Cpenbl 00MTaHHS U SKOJIOTUYECKHE (haKTOPBI 1
Abuotuueckue pakropsl. Jlaboparopuas padora Ne 3. «Mopdonoruueckne 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MecT obutanusy. Jlaboparopuas padota Ne 4. «BnusHue cBeTa Ha poCT U 1
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buoTtnueckue haxkTopsl 1

24 DKOJIOTHYECKHE XapakTepucTUku nomyssiiun. [Ipaktndeckas padora Ne 2 «[loxcdér mioTHOCTH 1
MONYJISIANA Pa3HbIX BUJOB PACTEHUN)

25 CooOrmiecTBa OpraHu3MOB — OHOIEHO3

26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI)

97 OCHOBHBIE TIOKA3aTeIN HIKOCUCTEMBI. DKOJIOrHyeckue nupaMmuabl. CBOHCTBA SKOCHCTEM. 1
Cyxkueccus

28 [TpupoaHbIe SKOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI

30 brocdepa — rimobdanpHas 3kocucTeMa 3eMITH
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31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEphl 1
32 UYenoseuecTBo B Ouochepe 3emin 1
33 Cocy1iecTBOBaHUE TPUPOJIBI U YETIOBEUECTBA 1
34 PesepBHeiit ypok. O600menrne TeMbl «Co00IIecTBa U HIKOJIOTHYECKHAE CUCTEMBI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

31
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