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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke nmporpaMMsbl IO OMOJIOTUN TEOPETHUECKYIO0 OCHOBY JUISl ONpeAeTIeHUs
NOIX0/M0B K (DOPMUPOBAHUIO COAEpXKaHHUA y4eOHOro mpeamera «bHONOTHsS» COCTaBWIM:
koH1enTyaiabHble mosioxxeHust GI'OC COO o B3auMo00yCIOBIEHHOCTHU LIETICH, ComepKaHMs,
pe3ysbTaToB 00yueHHs M TpeOOBaHUM K YPOBHIO MOJITOTOBKH BBIITY CKHUKOB, ITOJIOKEHUS 00
OOIIMX HENSX U MPUHIIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJTHETO
obmiero oOpazoBanusi B Poccuiickoii denepanuu, a Takke IOJOKEHUS O crenuduke
Onosiornu, €€ 3HAYCHHHM B TMO3HAHWW XKMBOW TPUPOABI M OOECIIEYCHHU CYIIECCTBOBAHWSI
genoBeueckoro obmecTBa. COrjgacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEICICHBI OCHOBHBIC
(YHKIMY pOTrpaMMBbl 110 OUOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu Jaét npecTaBleHue O Lesix, 00 oOriel cTparerun o0ydeHus,
BOCIIMUTAHUSI W Pa3BUTUs OOYYAIOMIMXCSI CPEICTBAMH ydeOHOro mpeamera «buomorusy,
orpezenseT 00g3aTeNbHOe MPEIMETHOE COJEPXKAaHUE, €ro CTPYKTYpY, paclpelesieHue Io
paszenam U TeMaM, peKOMEHTyEeMYIO MTOCIIeI0BATEIbHOCTh N3yUeHHs yueOHOro MaTepraa c
yu4€TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€i, JIOTUKH 00pa3oBaTEIbHOIO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00ydaroIXCsl.

B mporpamMe 1o OWONOTMH TakXKe YUYUTHIBAIOTCS TPEOOBAHUS K IUIAHHPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM O0y4YeHUs B ()OPMHUPOBAHUU
OCHOBHBIX BUJIOB y4eOHO-1103HABATEIbHOM JEATEIbHOCTH/YUEOHBIX IEHCTBUNA 00yUaIOmUXCs
110 OCBOEHHIO CO/IEPKaHus OMOJIOTHYECKOT0 00pa30BaHuUsI.

B nporpamme no 6uosnorun (10-11 xaccel, 6a30BbIil ypoBEHb) peaar30BaH MPUHIHII
NPEEMCTBEHHOCTH B HW3yYEeHUW OWOJIOTHH, Oyiaromapss 4eMy B HEW NpOCMAaTpHUBAETCS
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHWIA, CBSI3aHHBIX C JOPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPHEHTAIMA JIMYHOCTH, HKOJOTUYECKOTO MBIIUICHHUS,
NpPEICTaBICHU O 310pOBOM 00pase >KM3HM U OEpeKHBIM OTHOLICHHEM K OKpY Karolen
npuponHoi cpene. IloaTomy Hapsagy ¢ uM3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHi, a TaKKe
3HAHUI O CTPOSHHH >KUBBIX CHCTEM PAa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAMOIIUX B
HUX MPOLIECCOB B IIPOrpamMMe 10 OMOJIOTHH Y/IeJIEHO BHUMAHUE UCTIOIB30BAHUIO TIOITYYEHHBIX
3HAHUI B TOBCEJHEBHOW JKM3HM [UJIsl PELICHUS] NPUKIAAHBIX 3a1a4, B TOM YHCIIE:
npodUIaKTUKA  HACIEACTBEHHBIX  3a00JIeBaHUI  4eloBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHMS OJKOJOTHYECKH IIeJIeCOO0pPa3HOro  IMOBEIEHHUS B
OKpY’Kalollel MPUPOTHON cpelie, aHal3a BIUSHUS X03IHCTBEHHON JACSITETbHOCTH YEIIOBEKa
Ha COCTOSIHHE MTPUPOTHBIX U UCKYCCTBEHHBIX AKOCUCTEM. Y CUJIEHNE BHUMAHHMS K IPUKIIATHON
HaMpaBJICHHOCTH Yy4yeOHOro mnpenmera «bHOJOTHS» NPOIUKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHHss yCIIOBWA JUIS pEIICHWs OJHOM W3 aKTyallbHBIX 3aJad  IIKOJBHOTO
OMOJOTHYecKOro 00pa3oBaHus, KOTOpas MpeArnonaraeT (OpMHUpPOBAHHE Yy OOYyYarOIIMXCA
CIOCOOHOCTH aJaTHPOBATHCS K U3MEHEHUSIM JHHAMUYHO PA3BUBAIOLIETOCS COBPEMEHHOTO
MUDA.

buonorust Ha ypoBHE cpenHero oduiero oOpa3oBaHuUs 3aHMMaeT BaxkHoe Mmecto. OHa
obecrieunBaer (popMupoBaHUE y 00yUaAIOMIMXCS MPEACTABICHUN O HAyYHOU KapTHHE MUDA,
pacmmpsier U 0000maeT 3HAHUS O >KUBOW NpUpOJe, e OTIMYUTENHHBIX MPHU3HAKAX —



YPOBHEBOW OpraHU3alMyd W 3BOJIIOLIMM, CO3AAET YCIIOBUSA IS MO3HAHUS 3aKOHOB YKUBOMN
npuponbl, (GopmMUpoBaHUS (PYHKIHMOHATIHHOW TPAMOTHOCTH, HAaBBIKOB 30pPOBOTO U
0e3omacHOro 00pasa KU3HU, IKOJIOTMUECKOTO MBIIILIEHHUS, IEHHOCTHOT'O OTHOIIEHUS K dKUBON
MIPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHume OMONOTHS HMMEET TaKXkKe Uil PEUICHUS BOCHUTATENBHBIX H
pa3BHBAIOIIMX 3a7a4 CpPEJHEro oOmmero o0pa3oBaHUs, CONHMAIU3ANNA O0YyJarOIIHXCS.
N3yuenue Ouoniornu oOecrieyuBaeT ycCJIOBUS M1 (HOPMUPOBAHMS HWHTEIUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX U HHPOPMALIMOHHBIX HABBIKOB, SCTETUYECKOM KYJIBTYPbI, CIIOCOOCTBYET
WHTErpaluy OMOJOTUYECKUX 3HAHUM C TIPEICTaBICHUAMM U3 IPYTUX YU4E€OHBIX MPEIMETOB, B
YaCTHOCTH, (U3HMKH, XUMHH U Teorpaduu. HasBanHble MONOXKEHUS O NpeaHA3HAYCHHU
ydeOHoro npenMera « bronorus cocTaBUiIM OCHOBY AJISl OTIPEAETICHUS MOAX0I0B K 0TO0pY U
CTPYKTYPUPOBAHUIO €r0 COAEP KaHUs, IPEACTABICHHOIO B IpOrpaMMe 1o OUOJIOTUH.

OT60p conepskanus yueObHoro npenmera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH
C TO3UIMI KyJIbTypOCOOOpPA3HOTO MOJX0Ja, B COOTBETCTBHUH C KOTOPBIM OOydYaromuecs
JOJDKHBI OCBOMUTH 3HAHMS M YMEHUS, 3HAUMMble UId (POpMHUpOBaHUS OOLIEH KyJIbTYypHI,
ONpENEISAIOIME aJIeKBaTHOE IOBEICHHE YEJIIOBEKAa B OKpY)KAalOWEHd NPUPOIHON Cpele,
BOCTpPeOOBAHHbBIE B MOBCEAHEBHOM JKU3HU M MpPaKTHUECKOU nesreabHocTH. Ocoboe MecTo B
ATOM CHUCTEME 3HAHUM 3aHMMAIOT BJIEMEHTBI COJEPKAHUS, KOTOPBIE CIIy’KaT OCHOBOM ISt
dbopMUpOBaHUS TIPEACTABICHUI O COBPEMEHHOHN €CTeCTBEHHO-HAy4YHON KapTUHE MUpa U
[EHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIHOCOOCTBYIOIIMX TyMaHU3AIMH OHOJOTHYECKOTO
00pa3oBaHUs.

CTpyKTypUpOBaHHUE coOlepX aHus y4eOHOro marepualja B MpOoTrpaMMe IO OHOJIOTHH
OCYUIECTBJIEHO C€ YY€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUA 00 OTJIMYUTEIbHBIX
0COOEHHOCTSIX KUBOU MPUPOJIBI, O €€ yPOBHEBOW OpTraHU3AIMH U 3BOJIIOINH. B cOOTBETCTBUH
C OTUM B CTpyKType yueOHOoro mpenmera «buonorus» BbIJENEHBI —CIEIYIONINE
coaepKaTeNbHble TUHUN: «bronorus kak Hayka. MeToasl Hay4HOTro no3HaHus», «KieTtka kak
ouosoruyeckas cucreMa», «OpraHu3sm Kak Ouojoruyeckas cucrema», «Cucrema wu
MHOT000pa3re OpPraHUyYecKOTO MHpPa», «IBOJIOLUS XUBOM HPUPOIBD, «IKOCHUCTEMBI U
IPUCYIINE UM 3aKOHOMEPHOCTH .

[enp m3yuenus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4arouMMuUCs 3HaHUSIMUA O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3alMM >KUBBIX CUCTEM
Pa3HOro paHra v MpuoOpeTeHNne YMEHUN UCTI0JIb30BaTh 3TH 3HAHUS JIJIs1 TPAMOTHBIX JeHCTBUNA
B OTHOIICHUH OOBEKTOB )KMBOW MPUPOJIbI U PEIICHUS PANUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTmkenue 1enu u3yuyeHus ydueOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreurBaeTcsl pelIeHUEM CIIEAYIOIIUX 3a1a4:

OCBOCHHME OOYYalOUUMUCA CUCTEMbl 3HAHMA O OHOJOTUYECKHX TEOPHSX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, TUII0TE3aX, MPaBUIIax, CIYKalUX OCHOBOM JIJIsi (POpMUPOBaHUS
NPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O METOAAX HAyYHOrO IMO3HAHHA,
CTPOEHUH, MHOTOOOpa3uH U OCOOEHHOCTAX YKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHH3aIuH,
BBIJAIOLIUXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTUH;



dbopMupoBaHre Yy 00YUAIOIMNXCS MTO3HABATEILHBIX, HHTCIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MpOIECCe aHaiu3a JAaHHBIX O IMyTSAX pPa3BUTUS B OHOJOTMH HAYYHBIX
B3TJISJI0B, UJIEH U MOAXOA0B K U3YUEHUIO KUBBIX CUCTEM PA3HOT'0 YPOBHS OpraHU3alUu;

CTAaHOBJICHME Yy oOOydYarouuxcsi o0mell KyJbTypbl, (DyHKIMOHAJIHHON TPaMOTHOCTH,
pa3BUTHE YMEHUHN OOBSICHSATDH U OIEHUBATh SBJICHUS OKPY>KAIOIIETO MUPA KUBOU MPUPOIHI HA
OCHOBAaHHMH 3HAHWH U OTIBITA, TIOJIYYCHHBIX TIPU U3YUYECHUN OMOJIOTHH;

dbopMupoBaHKe y 00yYaIOIUXCsl YMEHUN WILTIOCTPUPOBATH 3HAYEHHE OUOJIOTUYECKUX
3HAHUM B MPAKTUYECKOM NEATEIbHOCTH YEJOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUN U arpoOUOTEXHOJIOT i

BOCIIUTAaHHE YOEXJAEHHOCTH B BO3MOXKHOCTH TMO3HAHMS YEJIOBEKOM XHBOW MPHUPOJIBI,
HEOOXOAUMOCTH OEpeKHOTO OTHOLIEHUS K HeH, COOJMIOACHHS ASTHUYECKHX HOPM MpU
MPOBEJCHUH OMOJIOTMYECKUX MCCIICIOBAHUM;

OCO3HAHUE LEHHOCTH OMOJOTUYECKUX 3HAHUU ISl MOBBIILIEHUS YPOBHS SKOJIOTMYECKOM
KYJBTYpPHI, 17151 (GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHUS;

pUMEHEHNEe MTPUOOPETEHHBIX 3HAHUN M YMEHHUM B MOBCETHEBHOMN KU3HU IS OTICHKU
MOCIIEACTBUI CBOEHM NEATENHHOCTH MO OTHOUICHHUIO K OKPYXAarolle cpene, COOCTBEHHOMY
3I0pPOBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP TTPOPUIAKTUKU 3a00JI€BaHU.

B cucreme cpeanero obiero oopazoBanus «buonorusy, nzyuaemas Ha 6a30BOM ypOBHE,
SIBISIETCST 00s13aTEIBLHBIM yUYE€OHBIM TIPEAMETOM, BXOSAIIMM B COCTaB MPEJAMETHOW 00IacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHD.

Jlist uzydyeHust Ouosioruu Ha 6a30BOM YpPOBHE CpeIHET0 001ero 00pa3oBaHus OTBOIUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezelo).

Hcnonb3zoBanue obopyaoBanus nenrpa «Touka poctay npu peanuzauuu aanHon OIT
MO3BOJISIET CO3/AATh YCJIOBUSL:

* ISl paCUIMPEHUs COJIEP>KAaHUS IKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUIsl TIOBBILIEHUS! MO3HABATEJILHOM AKTUBHOCTU OOYYAIOUIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1acTH;

* A pa3BUTUS JHUYHOCTH pedeHka B Impolecce OoOyueHuss OHOJIOTHH, €ro
crnocobHocTeld, (POpMHUpPOBAHUS M YAOBICTBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB U
OTPpeOHOCTEI;

s pabOThl C OJAPEHHBIMU IIKOJIbHUKAMM, OPTaHM3allMd HX Pa3BUTHUS B
Pa3IUYHBIX 00JIACTAX 00pa30BaTEILHOM, TBOPUECKOM J1€ATEILHOCTH.

[Ipumensiss 1udpoBbie 1abopaTopuud Ha ypOKax OWOJNOTHH, YydYalluecs CMOTYT
BBITIOJHUTh MHOKECTBO J1a0OPATOPHBIX PabOT M SKCIEPUMEHTOB MO MPOTrpaMMe OCHOBHOM
HIKOJIBI.



COILEPKAHUE OBYUYEHUA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMHU, TEXHUUECKUMHU U JPYTUMHU
€CTECTBEHHbIMU HayKaMu, Quiiocodueil, ITUKOW, 3CTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUpOBaHUN COBPEMEHHOM Hay4YHOUH KapTUHbI Mupa. CucTtemMa OMOJIOTHYECKUX HayK.

Metonsl TO3HaHHUS KUBOM TpHpoAbl (HAOMIOIEHUE, SKCIEPUMEHT, OIMCaHUeE,
U3MepeHue, Kiaccupukalys, MoJIeIMpOBaHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon nu ®@. Kpuk.

Tabmuupl U cxembl: «MeToabl MO3HAHUS )KUBOU MPUPOIBI».

JlaGopaTopHbie U MpaKTHYEeCKHUE PAdOTHI:

ITpaktueckass padora Ne 1. «lcnonb3oBaHuE pas3IMYHBIX METOAOB IPU HU3YUEHHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPTraHU3ALUSA.

XKusble cuctembl (6MocucTEMbI) Kak MpeAMET u3ydeHus Ouonoruud. OTaudne >KUBBIX
CUCTEM OT HEOPTAaHUYECKOU MPUPOBI.

CpoiicTBa OMocHCcTEM U HMX pa3HOOOpasue. YPOBHM OpraHu3aluu OHUOCHCTEM:
MOJICKYJISIDHBIMA, KJIETOYHBbIM, TKAaHEBbIM, OPraHU3MEHHBIMA, MOMYJISIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTeO1IeHOTHYECKUI), OMOCHEpHBII.

JdeMoHcTpanuu:

Tabnunel 1 cxembl: «OCHOBHbBIE NMPHU3HAKU >KU3HW», «YPOBHU OPraHU3allid >KUBOU
IPUPOBI».

Oo6opynoBanue: Mmojaenb monekyisl JJHK.

Tema 3. XumMHuYeCKH COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUII ~ COCTaB  KIETKH. XHUMHUYECKHE  DJIEMEHTBI:  MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

dyHKIMM BOJBl U MHUHEpAJbHBIX BEIIECTB B KieTKe. [lomaep:kaHue OCMOTHYECKOIrO
OasiaHca.

benku. CoctaB u crpoeHue OenKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU CTPYKTYPBI
OeJIKOBOM MOJIEKYJbl (IEpBUYHAsl, BTOpPUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTypa).
Xumudeckue cBoicTBa 6eykoB. buonornueckue GyHKIIUN OSIKOB.

®depmenThl — Onosorndyeckue karaauzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LIEHTD,
cyOctparHas crnenuduunoctb. Kodepmentsl. Butamunbl. Otauunms (epMEHTOB OT
HEOPraHWYECKUX KaTaJlu3aTOPOB.

VYrieBoabl: MOHoOcaxapuiabl (TJIOKO3a, pubo3a M Je30Kcupu003a), Jaucaxapuibl
(caxapo3a, JaKkTo3a) W Mojucaxapuibl (Kpaxmall, INIMKOT€H, LEJUIk0i03a). buonornueckue
(GYHKIIUM YTIIEBOOB.



Jlununel: Tpurnunepuasl, (ochonunuasl, crepouasl. ['uapodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue pyHkuun munuaoB. CpaBHEHHUE YTIEBOI0B, OSIKOB U JIUMTUAOB KaK
VMCTOYHUKOB DHEPTUH.

Hyxkneunossie kucnotel: JJHK u PHK. HykneoTu el — MOHOMEPHI HYyKJIEMHOBBIX KHUCJIOT.
Crpoenue u ¢pyukuuu JJHK. Crpoenne u ¢pynkuun PHK. Bunet PHK. AT®: ctpoenue u
GyHKIIH.

[{utonorus — Hayka o KieTke. KierouHas Teopusi — mpuMep B3aUMOICHUCTBUS WUIEH U
(GaKkTOB B HAYYHOM MO3HAHUU. METOIbl U3yUEeHUS KIETKH.

KreTka kak nienoctHas sxuBas cucrema. O01re npu3Haky KIeTOK: 3aMKHYTasi Hapy KHasl
meMOpana, mosnekyinbl JIHK kak renetudeckuii anmnapat, cucteMa CUHTE3a Oelika.

Tunsl KIeTOK: 3yKapuoTHuUecKas W mpokapuoTuueckas. OcoOEHHOCTH CTPOCHHS
npokapuoTuyeckon kietku. Kiierounas crtenka Oaktepuil. CTpoeHue »yKapHOTHYECKON
kJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAJIUKC, UX (DYHKLUH.
[Tnasmatuueckass memOpana, e€ cBoicTtBa W (yHkmuu. [luTomnmasma m e€ OpraHoubl.
OngnomemOpanubie  opradougbl  kietku: OIIC, ammapat T'onbmk#H, JTU30COMBL.
[lonyaBTOHOMHBIE OpraHOMABl KIETKU: MHUTOXOHApPUHM, Iactuibl. [Ipoucxoxnenue
MUTOXOHJpUN U mactua. Bunel minactun. HemeMOpaHHble OpraHOMIBI KIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH, XKIYTHUKH. DYyHKIMU OpPraHOMJOB KIETKHU.
Bxirouenus.

SAapo — perynaropHbli 1eHTp kieTkd. CrtpoeHue sapa: siaepHas 000J0YKa,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. I1IBann, M. Uneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacnpeneneHne XWMHYECKMX JJIEMEHTOB B HEXKHWBOW MPHUPOAE»,
«Pacnipeenenrne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEH.

Tabnuner u cxemsl: «llepuonnyeckas Tabnuila XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAb», «buocunTes Oenka», «CTpoeHue MoJekynabl Oenka», «CTtpoeHue
dbepmenrtay, «Hyknennoswie kuciaotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHue
DYKApUOTUYECKON KIETKW», «CTpPOEHUE KUBOTHOW KIETKW», «CTpOEHHE pPACTUTEIBHOMN
KIETKH», «CTpOeHUE NMPOKAPUOTHUECKOU KIETKN», «CTpoeHHe sSapa KIETKW», «YTIEBOIbDY,
«JIunmuaen.

OO6opyoBaHue: CBETOBOM MUKPOCKOI, 000pYy/I0BaHUE JIJIsl TPOBEACHUS HAOIIOACHUH,
U3MEPEHU, IKCTIEPUMEHTOB, MUKPOIIPENapaThl pACTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATBHBIX
KJIETOK.

JlabopaTopHble M NpakTHYecKHe padoThbI:

JlabopaTtopHnas pabora Ne 1. «/3ydyeHne KaTaIMTUYECKONW aKTHBHOCTH (PEepMEHTOB (Ha
npUMepe aMUJIa3bl UIIM KaTajasbl)y.

JlabopaTopHas pabora No 2. «M3yyeHue CTpoeHHUs! KJIETOK pPacCTEHUM, >KUBOTHBIX MU
OaxkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMHUCAHUE).



Tema 4. /Ku3HeneATeIbHOCTh KIETKH.

OO6men BemecTB, wid MeTabonm3M. AccumMmwisIius (IUIACTHYECKU OOMEH) W
JUCCUMUIISAUS (SHEPreTUYECKUd 0OMEH) — JIB€ CTOPOHBI €MHOIO MpoIecca METaboIM3Ma.
Posb 3aK0HOB COXpaHEeHUs BEIIECTB U YHEPTUU B TIOHUMAHUU METa00JIM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbIi. Ponbs dhepmeHTOB B 0OMEHe
BEILIECTB U MIPEBPAILCHUN YHEPTUHU B KJIETKE.

®ortocunTe3. CeroBass M TemHOBas (a3bl ¢oTocuHTe3a. Peaknuu ¢doTocuHTesa.
OddextuBHOCTH PoTOCHHTE3a. 3HAaueHue (HOTOCHUHTE3a JUIsl >KM3HM Ha 3emie. BausHue
yCJIOBUM cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €TI0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHUM.

XeMOcHHTe3. XEeMOCHHTE3UpYIomue OakTepuu. 3HAUCHHEe XEMOCHUHTE3a JJIS KU3HHA Ha
3emie.

DHepreTHueckuid oOMeH B KieTke. PaciuenjieHue BeElIeCTB, BBIJACICHUE U
aKKyMYJUPOBaHUE DJHEPrUM B KIETKE. OTalbl JYHEPreTHYecKoro ooOmeHa. [ mukomms.
Bbpoxenue u ero Buabl. Kuciopognoe okucneHue, i KI€ToYHoOE AbixaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuymn marpuunoro cunte3a. ['eHermdeckas unHdopmarus u JIHK. Peanuzanus
reHeTHUYecKor nHpopManuu B KieTke. [ eHeTHYeCKHil Ko/l ¥ ero CBOMCTBa. TpaHCKpHUITIIHS —

matpuunblii  cuHTe3 PHK. Tpancmamms — OuocuHTe3 Oenka. OTambl TPaHCISIUH.
Koaunposanue amunokucnot. Ponas pubocom B OnocunTtese Oeka.
Heknerounsle Gopmbl Ku3Hu — BHUpyChl. Mcrtopusi otkpeitus BupycoB (. U.

WBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKM3HEHHOTO LMKJIAa BHUPYCOB. bakrepuodaru.
bonesHn pacteHuil, JKMBOTHBIX W  4YEJIOBEKAa, BBI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHoaepumra uenoBeka (BUY) — Bozoyautens CIIMJ{a. OGpatHas TpaHCKpHUMIIHS,
peBepTasa u uHTerpasa. [IpoduiakTika pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpanuu:

[Toptpetsl: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsses.

Tabmumpr w  cxembl: «Twumbl muTaHus», «MeTtabommamy», «MUTOXOHAPHS,
«DHepreTuyeckuit oomMen», «Xnoporact», «Dotocunrtes», «Ctpoenue [JHK», «Ctpoenue u
¢yHkiuonupoBanue reHa», «CuHte3 Oenka», «['eHetmueckuit kom», «Bupyce,
«baktepuodarn», «Crtpoenue u xku3HeHHbIM 1Mk Bupyca CIIW]a, Oaxrtepuodara,
«Pemmukanus JTHK».

O6opynoBanue: moaenu-ammiukanuu «Y asoenue JJHK u tpanckpunmmsy, «buocnnres
oeskay, «CTpoeHHe KIEeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii LUK, WIK KU3HEHHBIN IUKA KieTku. MHTepdaza u muto3. Ilponeccsl,
npoTekaronme B uurepdasze. Pernmukanus — peakiust marpuusoro cunresza JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBII HA0Op — KapuOTHUIl. [IUMIOUAHBIN U rarIouaHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuabl. lluTomornyeckue OCHOBBI PA3MHOKEHUS U WHIWBUIYAITBHOTO
pPa3BUTHUS OPraHU3MOB.

Henenne kimetkn — muro3. Craamm murtosa. IIponeccel, mpoucxoadimue Ha pasHbIX
CTaIuAX MUTO3a. bHOIOrMYECKU CMBICII MUTO3A.



[Tporpammupyemas rudenpb KJISTKH — aloInTo3.

®opmbl  pa3MHOXKEHHST OpraHM3MOB: Oecronoe W TmosoBoe. Buapl Gecnoioro
Pa3MHOXKEHUS: JEJICHUE HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE,
BETre€TAaTUBHOE Pa3MHOXKEHHE. MICKyCcCTBEHHOE KJIIOHUPOBAaHUE OPTaHU3MOB, €TI0 3HAYEHUE JJIS
CEJICKIIU Y.

[TosoBoe pa3zMHOXK€EHHUE, €ro OTIIMYUS OT OECIOI0rO.

Meiio3. Craguu meiiosa. IIpomecchl, npoucxoasiume Ha cTaausiax Meiosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. bruosiornueckuii CMbICH M 3HaYE€HUE MEN03a.

["ameTorenes — nmpoiiecc 00pa30BaHUs MTOJIOBBIX KJIETOK Y >KMBOTHBIX. [10JI0BbIE Keme3bl:
CEMEHHUKU U snyHuKU. OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIETOK — raMeT (CcrepMaTo30ul,
SUIEKITIETKAa) — crepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS SUNEKICTOK U
criepmarozonnoB. OmiogotBopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHUOTrEHE3).
Otanbl YMOPUOHAILHOTO Pa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTpyJIALus,
opranorene3. I[loctamOpuonanpHOEe pasBUTHE. THIBI MOCTIMOPHOHATIBHOTO Pa3BUTHUAL
npsiMoe, HempsiMoe (JIMYMHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasBurue pacreHuii. OHTOr€HE3 LBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJUH pPa3BUTHS.

JdeMoHcTpanum:

Tabnuibl u cxeMbl: «DopMbl pa3MHOKEHUS] OPraHU3MOBY, «/[BOMHOE OTIIOAOTBOPEHUE
y LBETKOBBIX pAaCTeHUI», «BeretaTuBHOE pa3sMHOKEHUE pACTECHHID, «JleneHue KIeTKu
0akTepuit», «CTpoeHUE MOJNOBBIX KIETOK», «CTpoeHHue XpoMocoMbly, «KieTouHblit UKD,
«Penmukamusa JJTHK», «Muto3s», «Menosy», «IIpsamoe u Henpsimoe passutue», «l'amerorenes
Yy MJIEKOTIUTAIOIINX U YeJIOBEKay, «OCHOBHBIE CTA U OHTOTEHE3A.

O6opyaoBanue: MUKpOCKOM, MUKporpenapaTsl «CriepMaTo30uabl MIECKOIUTAOIIETOY,
«Slinexnerka muekonuraromero», «KaprnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHAs
Moenb-anmiuKanus «Jlenenue knetkn», moaens JJHK, moxens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble M NpakTHYecKHe padoThbI:

JlabopatopHuas paborta Ne 3. «HaOmronenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
Ha FOTOBBIX MHUKpOIpenapaTax».

JlabopatopHas pa6ota Ne 4. «M3yueHue CTpOEHHUs MOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacjieAcTBEHHOCTh U M3MEHYUBOCTH OPraHNU3MOB.

[Ipenver u 3amaun reHetuku. Vctopust pa3BuTusi reHeTwkd. Posib muToJIOrMM U
HMOPHUOJIOTUM B CTAaHOBJIEHUM TE€HETHKU. BKiaa poccUHCKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeToapl TEeHETUKH (TUOPHUIO0IOTMYECKUM, IUTOTEHETUYECKUM,
MOJIEKYJIADHO-T€HEeTUYECKU). OCHOBHBIE  T'€HETHMYECKME  MOHATUA. [ 'eHeTmueckas
CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIUBAHMIA.

3aKOHOMEpPHOCTM  HacJle€AOBaHWsA IPU3HAKOB, YycTaHOBJIeHHble [. Menaenem.
MonorubpuaHoe ckpeuBaHue. 3aKOH €IUHO00pa3usi THOPUIOB NEPBOrO MOKOJEHUS.



[IpaBuwio AOMHHUpOBaHUS. 3aKOH pacUICIJIEHUs MPU3HAKOB. [MMOTe3a YUCTOTHI TraMer.
[TosiHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelyMBaHUe. 3aKOH HE3aBUCHUMOIO HAacleIOBaHUS MPU3HAKOB.
[{uToreHeTuecKre OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE CKPELMBaHUE.
Hcrionp30BaHre aHATU3UPYIOMIETO CKPEITUBAHUS JIJISl OTIPEICIICHUS TEHOTUTIA OCOOH.

CueruieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o CHEIUICHHOMY
HaCJIEIOBaHHIO T€HOB. HapyieHue cuerieHrs TeHOB B pE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACIEACTBEHHOCTU. | €HETUUECKUE KapThI.

['enetuka noJsia. XpoMOCOMHOE OIPEAEIEHUE N0JIA. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporamMeTHble Ooprann3Mmbl. HacnenoBanue mpu3HAKOB, CUECIUICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BHUABI M3MEHUMBOCTH: HEHACIEICTBEHHAs W HaclieAcTBeHHas. Poib
cpeabl B HEHACIEJICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTUKA MOJU(PUKALIMOHHON
M3MEHUYMBOCTH. BapuainmoHHblll psl U1 BapuauvMoHHas Kpusas. Hopma peakuuu mpusHaka.
KonmuuecTBeHHbIE M KAueCTBEHHbIE MpPHU3HAKM M HUX HopMma peaknuu. CBolicTBa
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.

HacneactBennass, WM  TeHOTUNHYECKas,  W3MEHYMBOCTh.  KomOuHaTtuBHas
U3MEHYMBOCTb. MeH03 W MOJOBOM MpOIECC — OCHOBA KOMOWHATMBHOW W3MEHUYMBOCTH.
MyrtaunonHass u3MeH4YMBOCTh. Kiaccubpukanus MyTanuil: TEeHHbIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa u mpudrHbl MyTanmii. MyTtareHabie (pakTopbl. 3aKOH TOMOJIOTHYECKHIX
pPAIOB B HacieACTBEHHOM n3MeHunBocty H. 1. BaBunosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka yenoBeka. Kapumotun yenoBexka. OCHOBHBIE METOJIbI T€HETHMKH YEJIOBEKA:
TE€HEAJOTUYCCKUM, OJIM3HENOBBIN, ITUTOTCHETUYCCKUN, OMOXMMHYECKHH, MOJIEKYISIPHO-
reHetnueckuii. COBPEMEHHOE ONpPEAEICHUE T'€HOTHUIA: MOJIHOT€HOMHOE CEKBEHUPOBAHUE,
reHOTUIIUPOBaHKE, B TOM uuciie ¢ noMounibto [1I[P-ananu3a. Hacnencreennsie 3a00sieBaHus
YyeJioBeKa: TeHHble OoJie3HH, OOJE3HM C HACIEACTBEHHON MPEeapacroiokKEeHHOCTHIO,
XpoMocoMHble Oose3nu. CoMartnuueckue U reHepatuBHble MyTaluud. CTBOJIOBBIE KIIETKHU.
[lpuanunel  3m0poBOro  oOpa3za JKW3HW, JUArHOCTHKH, MNPOPUIAKTAKH U  JICUYCHUS
TEHETUYECKUX  OoyiesHeH.  MenUMKO-TeHEeTHYeCKOe  KOHCYJIhTUPOBAHHWE.  3HAYCHUE
MEIUIMHCKOW TE€HETUKU B TNPEJOTBPAIICHUM W JICYCHUM TE€HETUYECKUX 3a00eBaHUMN
YeJI0BEKA.

JdeMoHcTpanuu:

[Moptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabnuibl ¥ cxembl: « MOHOTHOPUTHOE CKPEIIMBAHKE U €0 IIUTONEHETUYECKAas OCHOBAY,
«3aKOH pacCIICIUIEHUs] M €ro IUTOT€HETHUYECKAsl OCHOBa», «3aKOH YHCTOTBI TaMeET»,
«/lurubpumnoe ckpermmBanuey, «lluTomornyeckne OCHOBBI JUTHOPUIHOTO CKPEITUBAHUIY,
«Menos», «B3aumMoneucTBue auIeIbHBIX TE€HOBY», «l'eHeTnueckue KapTel pPaCTEHHM,
YKUBOTHBIX U YeJIOBEKa», «['eHeTnka nonay, «3aKOHOMEPHOCTH HACJIEA0BaHUs, CLIETUIEHHOTO
¢ nonom», «KapuoTumel demoBeka W KHUBOTHBIX», «BHIBI  M3MEHUYMBOCTWY,



«MomudukarmonHas U3MEHIMBOCThY, «HacnenoBanue pesyc-dpakropay, «['eneTuka rpymm
KpoBW», « MyTallnoHHast K3BMEHUYUBOCThY.

OO6opynoBanue: mMojaenu-anuvkanun «MoHorubpuaHoe ckpeniuBanue», «HemnomHoe
ToMUHUpPOBaHue», «luruOpuaHoe ckpeuBanuey», «Ilepekpéct XxpoMocom», MUKPOCKOM U
mukpomnpenapar «/lpozoduna» (HOpma, MyTammu (OpMBI KpBUILEB M OKpacku Telna),
repOapuii «I'opox MOCEeBHOW.

JlaGopaTopHbie U MpaKTHYEeCKHUE PAdOTHI:

Jlabopatopnas pabora No 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKpEIMBaHUs y 1p030(hHIIbl HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlabopatopnas pab6ota Ne 6. «M3ydyeHne wmoauuKanmmOHHOW HW3MEHYHUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJia U BAPUALIMOHHOM KPUBO.

JlabopatopHas pabora Ne 7. «AHanmu3 ™MyTauuid y Jpo30Quibl Ha TOTOBBIX
MHKpoOIpenapaTax».

[TpakTrueckas padora Ne 2. «CocTaBiieHUE U aHATU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuust Kak HayKa ¥ NpOLECC. 3apOKICHUE CEJICKIIMU U JoMecTUuKauus. Yuyenue H.
M. BaBuioBa 0 IIeHTpax MPOUCXOXKIECHUS 1 MHOI000pa3usi KyJIbTYpPHBIX pacTeHuid. LleHTpbl
MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOPOIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKIMU. MaccoBbIil 1 UHANBUIYaJIbHBINA OTOOPHI B CENEKIUU
pacTeHMil M KUBOTHBIX. OIleHKa »3KcTepbepa. bIM3KOPOACTBEHHOE CKpEIMBAaHUE —
uHOpuauHr. Yucras nuaus. CKpelmBaHue YUCTHIX JUHUH. ['eTeposuc, unu rudpuaHas cuia.
HeponctBenHoe ckpemuBanue — aytopuaunr. OtnanéHHas rudpuausanus U e€ yCleXu.
M cKyCCTBEHHBIM MyTareHe3 U MOJIy4eHUE MOJUILUIOUI0B. JIOCTHKEHUST CENIEKIIMU PACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosorus Kak OTpaciib MPOU3BOACTBA. ['€HHAsi MH)KEHEpUs. DTalbl CO3JAaHUS
pekomOunanTHO JIHK u Tpancrennbix opranu3moB. Kinerounas unxeHepus. Kierounsie
KYJIbTYDBI. MUuUKpOKIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KiionupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKUE U ITUUYECKUE
npobaembl. MO — reHeTn4ecKkrn MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. MBaHoB.

Tabmuubl u cxembl: kapta «LleHTpbl TPOUCXOXKIEHUS U MHOT000pa3us KyJbTYypPHBIX
pactenuit», «llopoxbl JOMamHMX JKUBOTHBIX», «CopTa KYJbTYPHBIX PacTeHUI»,
«Otnanéunas rubpuausamus», «Paborer akagemuka M. @. UBanoBay, «llomummonnusy,
«OO0BEKTb OMOTEXHOJOTUNY, «KIleTOUHbIE KYJIBTYPbI U KIIOHUpOBaHueY, «KoHCTpyupoBaHue
U TIEPEHOC TEHOB, XpPOMOCOMY.

OO6opyaoBanue: MyJISKU TUIOJJ0OB U KOPHETUIOJOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHuii, repoapuii « CenbCKOX035ICTBEHHbIE PACTCHUS.

JlabopaTopHble U NpakTHYecKHe padoThI:

Oxckypcusi «OCHOBHbIE METObI U JOCTHXKEHHUS CENEKIIUU PACTEHUN U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIUIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATEbHBIA YYaCTOK, B TEIUTMYHOE
X035IUCTBO, JIJAOOPATOPHIO arPOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBo/IOIMOHHASE OHOJIOTHSA.

[IpeanocbuIKM BO3HUKHOBEHMS JBOJIOLMOHHOW TEOPUH. DBOJIIOLMOHHAS TEOPUS U €€
MeCTO B OMojoruu. BinsHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUH U JPYTUX HaYK.

CBuzerenscTBa 3BOMIOLMH. [lal€OHTOIOTHYECKHE: TOCIEN0BATENBHOCT IOSBICHUS
BUJOB B NAJICOHTOJIOTMYECKON JIETOMHCH, mNepexoiHbie Qopmbl. buoreorpaduueckue:
CXOZICTBO U pa3nuyue GpayH u GIop MaTepHUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOACTBA U Pa3Inyusl SMOPUOHOB Pa3HbIX BUJIOB MTO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJIOTMYHBIE, PYAUMEHTApPHBIC OPIaHBI,
aTaBuU3Mbl. MoOJEKyISIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACIICJICTBEHHOCTH WU
OCHOBHBIX METab0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

OpomoonuonHas teopus Y. [lapsunHa. IIpennoceuiki BO3HUKHOBEHMS JAPBUHHM3MA.
JIBoKyliye Cuiibl 3BOJIIOUMM BUJOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE IIpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpEENEHHAs] M3MEHUYMBOCTb, OOpHOa 3a CyIECTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosrouu (CTI) u €€ 0CHOBHBIE MOJIOKEHHUSL.

Muxkpossosmronus. [lonmynsanusa kak equHULAa BUA U DBOJIIOLUH.

JiBrokyne cuibl ((akTopbl) SBONIOLMH BUJOB B MpUpoJe. MyTallMOHHBIN IIpoLecc U
KOMOMHATUBHAsT W3MEHYMBOCTh. llomynsannoHHble BOJAHBI M Apelid reHoB. M3omsmus u
MUTPALHS.

EctectBennslii 0oT00p — Hampamsitonuii gaxrop 3Bononud. PopMbl €CTECTBEHHOTO
oTbopa.

ITpucniocoOneHHOCT, ~ OpraHM3MOB  KakK  pe3yJpTaT  3Bojrouuu.  IIpumepsl
IPUCTIOCOOICHUH y OpraHu3MoB. ApoMop(h03bl U WINOAJANTALNH.

Bun u BumooOpazoBanue. Kputepun Buma. OcHoBHbIE (OPMBI BHI000PA30BAHMS:
reorpauueckoe, IK0JIOrM4ECKOoe.

Maxpossomonus. @opmsl sBoOLMN: PUIETHYECKAs], IUBEPIEHTHAsl, KOHBEPIreHTHas,
napajuienapHas. HeoOpaTuMoCTh 9BOIIOLMH.

[Ipoucxoxaenne OT  HECHEUMAIM3MPOBAHHBIX  HpenkoB.  IIporpeccupyromas
creuuanu3anys. AanTuBHas padalys.

JdemoncTpanuu:

[Toptpersl: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, D.
I'exkens, @. Mromiep, A. H. CeBepros.

Tabmuubl u cxeMmbl: «Pa3BuThe oOpraHM4eckoro mupa Ha 3emiie», «3apOAbIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a CyIIECTBOBAHHEY,
«EctecTBeHHbIll 0TOOPY», «MHOTOOOpa3ue cOpTOB pacTeHui», «MHOroobpasue Mopos
KUBOTHBIX»,  «llomymsinum»,  «MyTauMOHHass  W3MEHYUBOCTB»,  «ApOMOP(O3bI»,
«Mmnoananrarumny, «O0mas nerenepanusy, «/[Brwxkymnme cuibl 3Bomonuny», «Kapra-cxema
mapuipyta nyremectsus Y. JlapBunay, «bopb0a 3a cymectBoBanue», «lIprucrnocobneHHoCTb
opranusmoBy, «I'eorpaduueckoe Bu10o0OpazoBaHue», « IKOJIOTUIECKOE BUIOOOPA30BAHUEY.



O6opynoBaHue: KOJUICKITHS HACEKOMBIX C Pa3TUYHBIMH TUTIAMU OKPACKH, HA0OP TUIOOB
U ceMsH, KoJutekiusi «[Ipumepsl 3alUTHBIX MPUCTOCOOJIEHUN y KUBOTHBIX», MOJEIH
«OCHOBHbBIE€ HAMNpaBIEHHUS 3BOJIOLUN», 00bEMHas Monenb «CTpoeHHE TOJOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KOUIEKIUsS «DOpPMBI COXPAHHOCTH HMCKOMAEMBIX
KHUBOTHBIX U PACTCHUI», MOAENb anmuinkanus «llepekpéct xpoMocom», BiaXKHbIE TPENapaThl
«Pa3BuTre Hacekomoro», «Pa3Butue nsrymku», mMukponpenapat «Jpozoduna» (HopMma,
MyTaluu GOpMbl KPbUILEB U OKPACKH Telia).

JlaGopaTopHbie U MpakTHYEeCKHE PAdOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUOB 10 MOP(HOIOTHUECKOMY KPUTEPUION.

JlaGopatopHass pabora Ne 2. «Omnmcanme TPHUCTIOCOOJICHHOCTH OpraHu3mMa u e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHMe U Pa3BUTHE KU3HU HA 3emure.

JloHay4yHbI€ TPEACTABIEHNUS O 3apOKACHUM )kU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HHA Ha 3emJe: abuoreHe3 u maHcrepMusi. XUMU4IecKast dBOIONMS. AOUOTEHHBI CUHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCHEPUMEHTAIBLHOE MOATBEPKICHUE
XUMHUYecKoil sBomtounu. HavanbHble 3Tanbl Ouonormyeckor sposonnu. ['mmoresa PHK-
mupa. dopmupoBaHre MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKU. [lepBbie
KJIETKH U UX 3BOJro1rda. DopMUpOBaHUE OCHOBHBIX IPYIIIT )KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emiie 1o spam u nepuojaMm. Karapxeil. Apxeickas u
npoTepo3oiickas dpel. I[lameosolickas spa u €€ NEPUOAbl: KEMOPHICKHM, OpPJIOBUKCKHUU,
CHJIYPUHCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo301CKas 3pa 1 €€ nepruopl: MaIeOreHOBbIN, HEON€HOBBIA, aHTPONOTEHOBBIN.

XapakTepucTrka KJMMaTa U Te0JIOTUHYeCKUX npouneccoB. OCHOBHBIE ATAIlbl YBOIIOLIUU
PACTUTENBHOIO M KHUBOTHOTO Mupa. ApomMopdo3bl y pacTeHud U KUBOTHBIX. [losiBiieHue,
pacUBET ¥ BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHM4ecKoro Mupa Kak oTpakeHue 3BoIoUd. OCHOBHbBIE CHCTEMATUYECKUE
CPYIITBI OPTraHU3MOB.

OBoJrouMsl 4eloBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTHe NpenCcTaBICHUNA O
MIPOUCXOKICHUM 4YenoBeka. Meroapl u3ydeHus aHTpomnoreHe3a. CXOICTBa W pa3iavyvus
YeJI0BEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHNE YETOBEKA.

JBmxymue cwibl ((akTopbl) aHTpororeHe3a. HaciencTBeHHass W3MEHUYHUBOCTH U
€CTeCTBEHHBIN 0TOOp. OOmmEecTBeHHbIN 00pa3 JKW3HU, HM3TOTOBIICHHE OPYIUH TpYyIa,
MBILUIEHUE, PEYb.

OCHOBHBIE CTaAMM ¥ BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAJIOMUTEKH, UEIOBEK yMENbIN,
Yenmopek mnpsMoxondimmy, YemoBek HeaHAepTalibCkuii, YenoBek paszymHbid. Haxongku
WCKOIIAeMBIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHWSA, OOJACTh PaCIpPOCTPAHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIIME pAChl: €BpONCOU IHAS (eBpa3uiicKas), HErpo-
aBCTpajiougHas (SKBaTOpUalibHAsA), MOHIOJIOMAHAS (a3MaTCKO-aMepukaHckas). YepTbl



IPUCIIOCOOTICHHOCTH MPEICTAaBUTENICH YEIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHHUS.
EnuHcTBO yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

[Toptpetsl: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmumer u  cxembl: «Bo3aukHoBenue CoaHeyHOM  cUCTeMBI», «Pa3Burue
OpraHu4ecKoro Mupa», «PacrturenpHas kietkay», «KuBoTHas kierka», «[IpokapuoTrnueckas
KJIeTKa», « COBpEMEHHAsl CUCTEMA OPraHMYECKOTr0o MUpa», «CpaBHEHHE AaHATOMUYECKHUX YEPT
CTPOCHHSI  4YeJOBEKa W  4YEJIOBEKOOOpa3HbIX  00e3bsH»,  «OCHOBHBIE  MecTa
MaJIEOHTOJIOTUYECKUX HAXOMOK IMPEIKOB COBPEMEHHOIO YENOBEKA», «/[peBHeHIINE TH0aM»,
«/IpeBHue moan», «IlepBpie cOBpeMEHHBIE II0aN», «HenoBedeckne paco».

Oo6opynoBanue: Mmynsxu «lIpoucxoxnenue uenoBeka» (OIOCTBI aBCTPAOMHUTEKA,
NUTEKAHTPONa, HEaHJEPTalblla, KPOMAaHbOHIA), CJIENKA WM H300paKEHUs KaMEHHBIX
Opyauii epBOOBITHOTO YeJIOBeKa (KaMHU-YOMITIEPhI, pyOmia, ckpebiia), reoXpoHOJIOrndecKas
Tabnuia, KoJuteKus « PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUIY.

JlabopaTopHble U NpakTHYecKHe padoThI:

[Tpaktrueckas padorta Ne 1. «M3ydeHne NCKONaeMbIX OCTATKOB PACTCHHUIA U KUBOTHBIX
B KOJUTIEKIUSAX).

DKCKypcust «IBOMIOLUS OPraHUYECKOT0 MUpa Ha 3emiie» (B €eCTECTBEHHO-HAYYHBIN WU
KpaeBeIUeCKUil My3€eil).

Tema 3. Opranu3msl U OKpY KaI0IIas cpeaa.

DKOJNOrvsl Kak Hayka. 3aJayd M pas3feiibl 3KOJOTMH. MeTonbl 3KOJIOTHYECKHX
MCCIIEIOBAHMM. DKOJIOTMUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpeapl  oOuTaHusT  OpPraHU3MOB:  BOJIHAs, HA3€MHO-BO3[yIIHAs, IIOYBEHHas,
BHYTPUOPIaHU3MEHHAs.

Oxonornueckue paxroprl. Knaccudukamms skomorndecknx (HakTopoB: aOUOTHIECKUE,
OMoTHYEeCKHE U aHTpororeHHbie. [{eficTBrUe AKOI0rnYecKrux (PakTOPOB HA OPTaHU3MBI.

AOuoTtuueckue (axkTopbl: CBET, TeMIepaTypa, BIaXHOCTb. DoToNepruoan3M.
[TpucnocoOnenust opraHu3MoOB K JAeicTBUIO abuotuyeckux (axtopoB. buonorumueckue
PUTMBI.

buotnueckue ¢akroppl. Buael OHMOTHUECKMX B3aUMOJEWUCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapasutusm, Koomepauus, MYyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYEHUE
OMOTUYECKHX B3aUMOJACHCTBUM ISl CYIIECTBOBAHMS OpPraHU3MOB B  IPHUPOAHBIX
cO00I1IeCTBaX.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMyJsiuu. OCHOBHBIE MOKA3aTENH IOIYJISLIUU:
YUCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IMPUPOCT, MUrpanus. JMHamuka
YUCJIEHHOCTH MOMYJISILUU U €€ PETYJIALHMS.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['exkens.

Tabnuibl u cxembl: kKapTa «IIpupoanbie 30Hb1 3eMiany, «Cpelibl 0OUTaHUSI OPTaHU3MOB),
«Doronepuoauszm», «llonmymnsum», «3aKOHOMEPHOCTH POCTAa YHUCJICHHOCTH MOMYJIALIMH
uHby3opun-Tyhenpkn», «Ilumessie nenm.



JlabopaTopHble U NpakTHYecKHe padoThI:

Jlabopatopuas paborta Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTEHUN M3 Pa3HBIX
MeCT OOUTaHHUSI.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Mpaktnueckass pabora Ne 2. «lloacuér mIOTHOCTM MOMYJSUMN pas3HBIX BUJOB

pacTeHu».
Tema 4. Coo011ecTBa M IKOJOTNYECKHE CHCTEMBI.
CooOmiecTBo  opraHu3MoB — OuonieHo3. CTpyKTypel OWOIEHO3a:  BHUIOBAaf,

IPOCTpaHCTBEHHAs, Tpouueckas (nuuieBas). Buapl-nomunanTel. CBsizu B OMOLIEHO3E.

DkoJyornueckue cucteMbl (3xkocuctemsbl). [loHaTne 00 skocucTeMe M OMOTEOICHO3E.
@OyHKIMOHANBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTbI, PEAYLIEHTHL
KpyroBopoT BelecTB M MOTOK 3HEPIHH B 3KocucTteme. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBble nenu u cetd. OCHOBHBbIE MOKa3aTeld 3KOCHUCTEMBI: OHoMacca,
OPOAYKIHSI. DKOJOTUYECKUE MUPAMUAbI: MPOAYKLHU, YUCICHHOCTH, Onomacchl. CBOiiCcTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIIUA, pa3BuTue. CyKIeccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMa XBOMHOTO WIIH
HIMPOKOJMCTBEHHOT O Jieca.

AHTPONOTreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKocUcTeMbI. buonornyeckoe u
XO35IIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak pakTop ycrounBocty s3kocucteM. CoxpaHeHne OM0I0rnIecKOro
pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnajckoro o 6uocdepe. I'panuiibl, coctaB u CTpykTypa Ouocdepsl.
’Kusoe BemectBo u ero ¢yHkiuu. OcodeHHocTH Ouocdepsl Kak riio0aabHON IKOCUCTEMBI.
JlnnamMuyeckoe paBHOBeCHE B 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE LMKJIBI 3JEMEHTOB (yriepona, a3oTa).
3oHabHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBo B Ouochepe 3emin. AHTpPOINOTEHHbIE H3MEHEHUs B Ouocdepe.
['mo0anpHbIE HKOTIOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHue MpHUpoAbl M uenoBeuyecTBa. CoxpaHeHue OMOpazHOOOpa3us Kak
OCHOBa yctoilunBoctH Ouocdepsl. OCHOBa palMOHATIBHOIO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCHOJIb30BaHue. JJoCTHXKeHUs] OMOJIOTUY U OXpaHa MPUPOIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencmu, B. H. Cykaués, B. 1. BepHanckuid.

Ta6muie! u cxemsr: «Ilumesrie menw», «buonenos: cocta u cTpykTypa», «I[Ipupoansie
cooburectBa», «llenu muranus», «Ikoinoruueckas nupamuaa», «buochepa u yenoBex»,
«IKOocUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOro Jjecay, «buoieHos
BoAoEMa», «ArpoueHo3», «lIpuMepHble aHTPOIOIeHHbIE BO3JCUCTBUS Ha MPUPOIY,
«BakHenme UCTOYHMKN 3arpsi3HEHUS BO3/1yXa U IPYHTOBBIX BOI», «llouBa — BakHeumas
cocraBisiomas Ouocdeprp», «Pakropel Aerpagauuu mouBy, «llapHukoBBIA >PPerT?,
«DakTopsl paguOaKTUBHOTO 3arpsisHEHUs Ouocdepb», «OO0mas cTpykTypa Ouochepbi»,
«PacnpocTpanenune xu3Hu B Ouocdepe», «O30HOBBIA 3kpaH Ouochepb», «Kpyroopot
yraepoaa B 6uocdepe», «KpyroBopor azota B IpHpoAe».



O6opynoBanue:  Moneib-aminKanus  «TunuuHele  OMOLEHO3bI»,  repbapuit
«PactutenbHbie  cooOmiecTBay, KoJulekiuu «buomeHos3», «Bpemutenn BakHEUITUX
CEJIbCKOXO3SMUCTBEHHBIX KYyJIbTyp», TrepOapuu M KOJUIEKIMM PpAcTEHUM M JKUBOTHBIX,
IPUHAJICKANIME K pa3sHbIM JKOJIOTMYECKUM TIpylaM ofHoro Buja, KpacHas kHwura
Poccuiickoit @eneparuu, n300pa>keHUSI OXPAHAEMbIX BUJOB PACTCHHUM U KUBOTHBIX.



I[TJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 BUOJIOT' N
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

Cornacuo ®I'OC COO, ycranaBnuBalTCs TpPeOOBaHUS K pe3yslbTaTaM OCBOCHUS
00y4arIUMUCS IPOTPaMM CPEIHETO 00IIEero 00pa30BaHUs: TMUHOCTHBIM, METAIPEIMETHBIM
Y IPEMETHBIM.

JIMHHOCTHBIE PE3YJbBTATDBI

B cTpyKType TMYHOCTHBIX pe3yJIbTATOB OCBOEHUS Ipeamera «buosorus» BbIAEIECHBI
CIIEIyIOIINE COCTAaBISIONINE: OCO3HAHHE OOYYaIOIUMUCS POCCUHUCKON TpaKIaHCKOU
UJEHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOONPEIEIEHUIO,
HaJIM4YMe MOTUBAIlMM K OOY4YEHUIO OHMOJIOTHMHM, IIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX
yOeXIeHU JINYHOCTH HAa OCHOBE KJTFOUEBBIX LIEHHOCTEW U MCTOPUUYECKUX TPATUIIUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00OYyYarouIMXcsi pyKOBOJCTBOBATHCA B
CBOEH JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHM, MPUCYIIMMH CHUCTEME
OMOJOTHYECKOro 00pa30BaHMsI, HAJIMYUE 3KOJOTHYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUTh LETU U CTPOUTH )KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «buosiorus» IOoCTUraroTcs B €JUHCTBE
y4eOHON 1 BOCIUTATENbHOU AESITENFHOCTA B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMH, ICTOPUYECKUMH U Ty XOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU
B 00IIIECTBE MpaBUJIAMU 1 HOPMaMH MOBEJCHUS M CIIOCOOCTBYIOT MPOIEccCaM CaMOIO3HAHMS,
CaMOBOCIIMTAHUS U CAMOPA3BUTHSI, Pa3BUTHSI BHY TPEHHEN MMO3UIIMU JIUYHOCTH, MATPUOTU3MA,
YBaKEHHMS K 3aKOHY U MPABONOPSAIKY, YEJIOBEKY TPY/a U CTapUIEMY MMOKOJIEHHUIO, B3aUMHOTO
yBaKEHUsA, OEpPEeKHOr0 OTHOLICHUS K KYJIbTYpPHOMY HACIEIHWI0O U  TPaJAULUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon Denepanuu, Npupoae U OKPYKArOILIEH CpeE.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHOro mnpeaMera «buosorus» I0HKHBI
OTpa)xkaTh FOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEN TMO3WULMEN JMYHOCTH, CUCTEMOM LEHHOCTHBIX OPHUEHTALWW, IMO3UTUBHBIX
BHYTPEHHUX YOEXIEHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oO11ecTBa, pacinpeHHe KU3HEHHOTO OIbITA U OTbITA IEATEIHHOCTH B MPOIECCE peatn3aliu
OCHOBHBIX HAIllPaBJIEHUN BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro0 BOCIIMTAHUS

chOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3MLIMUA OOYYAIOUIEroCs KaK aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOT0 OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHTYIMOHHBIX MpaB M OO0s3aHHOCTEH, YBa)KEHUE 3aKOHA H
MIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IMPU CO3MAHUM YUYEOHBIX
NPOEKTOB, PEUICHUH Yy4YeOHBIX M IO3HABATEIbHBIX 3a/1ay, BBITIOJHEHUH OHOIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIIEHUIO K SIBJICHHUSM
COBPEMEHHOM JKU3HU U OOBICHSATH €€;



yMEHHE YYUTBIBAaTh B CBOUX JCUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pPa3HBIMU YOEXKICHUSAMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMIOJHEHHUS Y4YEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 33Ja4, YBAKUTEIHHOIO OTHOUIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIILHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh  POCCUMCKON  Tpa)kKIaHCKOM  MJIEHTUYHOCTH, MaTPUOTHU3MA,
YBa)KEHUSI K CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTHU mepea PoauHoON, ropaocTu 3a cBOM
Kpai, cBO PoauHy, CBOM A3BIK U KYJIBTYPY, IIPOIUIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE€ OTHOWIEHHWE K MPUPOJHOMY HACIEOUIO M NaMATHUKAM MPUPOJBI,
JNOCTHXKEHHUSIM Poccun B HayKe, HICKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCUHUCKHUX YUYEHBIX B CTAaHOBJIICHHE U DPa3BUTHE
OMOJIOrUY, TOHUMAHUSI 3HAYEHUs OWOJOTMM B TO3HAHUU 3aKOHOB MPUPOJbI, B KU3HU
YyeJioBeKa M COBPEMEHHOT'0 00I11eCTBa;

uneiiHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHHi0 U 3amure (OreyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOILICHHE K CBOUMM POJMTENSIM, CO3JAHHUIO CEMBU Ha OCHOBE
OCO3HAaHHOTO MIPUHATHS IEHHOCTEW CEMEMHOM dKU3HU B COOTBETCTBUHM C TPAIULIUSIMU HAPOJ OB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHMUIA;

MMOHMMAaHUE SYMOIMOHAIBHOTO BO3AEHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4ecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHHMS, (OPMHPOBAHMS KYJIbTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0JIaronoJay4ms:

MOHUMAaHKUE U peasin3aliys 310pOBOro U 6€30MacHOT0 00pa3a *KU3HHU (370pOBOE MTUTAHUE,
COOJTIO/ICHNE TUTUEHUYECKUX MPABWII M HOPM, COATAaHCUPOBAHHBIN PEKHUM 3aHITHA U OT/IHIXA,
perynspHas (Qu3nyeckass aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE WEHHOCTH MpaBWJI MHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
NOBEJEHUS B CUTYyalUsX, YTPOXKAIOUIUX 310POBBIO U )KU3HHU JIOJEH;



OCO3HaHUE TMOCIEACTBUIA M HETPUSATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aKOT O,
HAapKOTUKOB, KypEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE LIECHHOCTU MacTePCTBa, TPYA0TO0HE;

FOTOBHOCTh K  AKTHUBHOW  JICATEIBHOCTH TEXHOJOTHYECKOM W  COUHAIBHOU
HAIPaBJIEHHOCTH, CHOCOOHOCTh HHUIIMUPOBATh, IIIAHUPOBATH U CAMOCTOSTEIBHO BBIMOIHITh
TaKyo JEATEIbHOCTb;

MHTEPEC K pa3IMuHbIM cepam npodeccuoHaIbHON AesITENbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynaymiell mpodeccud W pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE
TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpPa30BaHMUIO Ha MPOTSKEHUHU BCEi
KU3HU;

7) 3K0JI0OTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eTIECO00pa3HOE OTHOIICHUE K IPUPO/IE KAK UCTOYHHUKY KU3HHU Ha 3emIie,
OCHOBE €€ CyleCTBOBAHUS,

NOBBILICHHE YPOBHS 3KOJIOTMUYECKOW KYJIbTYpbl: IPHOOPETEHHUE ONbITA IJIAHUPOBAHUS
MOCTYNKOB M OLIEHKH WX BO3MOXKHBIX MOCIEACTBAN 711 OKPYKAIOILIEH CPEIbl;

OCO3HaHUE riI00ajbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U yTeH UX PEIICHHUS;

CIOCOOHOCTH UCIOJIB30BAThH MPUOOPETaEMble PU U3YUECHUH OMOIOTHH 3HAHUS U YMEHHUS
IIPU PELICHUH MPOOJIEM, CBA3AHHBIX C PALMOHAILHBIM MIPUPOJONOIb30BaHUEM (COOII0AEHNE
IIPaBUJI TTIOBEJICHNS B IPUPOJIE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHS B 3KOCUCTEMAX,
OXpaHy BHUJIOB, DKOCUCTEM, Onochepsl);

aKTUBHOE HENPUATHE JCHCTBUM, MPUHOCAIINX BPEN OKPY KAIOLIEH MPUPOIHOU Cpene,
yMEHHUE MIPOTrHO3UPOBATH HEOIaronpusiTHbIE 9KOJIOTUYECKHE MOCJIECTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAIIATh UX;

HaJIMYue pPa3BUTOTO 3KOJIOTHYECKOTO MBIIUICHHS, 3KOJIOTMYECKONW KYJbTYpPhl, OIbITA
JEATENBHOCTH JKOJIOTMYECKOM HAIPABJICEHHOCTH, YMEHUS PYKOBOACTBOBATbCS HMHU B
MIO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAIbHOW MPAKTHUKE, TOTOBHOCTU K Y4YacTHUIO B
MPAKTUYECKOU AESITEIBHOCTH 3KOJIOTUYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAKTUKH, OCHOBAHHOIO Ha JHAJIOre KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE  SI3BIKOBOM M YMUTATEJIbCKOM  KYyJIbTYpbl Kak CpeAcTBa
B3aMMOJICHCTBUS MEKTY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHue crnerupuKy OMOJIOTMH KaK HAayKH, OCO3HaHUsSI €€ poJii B (pOPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIIOCTHOTO TMpPEACTaBIeHUs 00
OKpY)XalollleM MHUpPE KaK O EeIUHCTBE NPHUPOMbI, YelOBEeKa M OOIIecTBa, B MO3HAHHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pPeIIeHUu MPOoOIEM COXPaHEHUSI PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 3HAUMMOCTH OMOJIOTUHU JJ11 COBPEMEHHOM LIMBHIIM3AIMU: 00ecTIeueHUs
HOBOTO YPOBHSI Pa3BUTHSI MEJIUIIUHBI, CO3aHKIE IEPCIIEKTUBHBIX OMOTEXHOJIOT M, CHOCOOHBIX
pemaTs pecypcHble MTPOOJeMbl pa3BUTHS UEJIOBEUECTBA, MOWUCKA IyTeH BBIXOJA U3



rJ100aJIbHBIX SKOJOTHUECKHUX MPOo0JeM M 00ecrieYeHus mepexoa K yCTOMYMBOMY Pa3BUTHIO,
palMoHaIbHOMY HCIIOJIb30BAHUIO TMPUPOAHBIX PECYypcoB H  (HOPMHPOBAHHIO HOBBIX
CTaH/IapTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMUECKUX 3HAHUM B LIEISAX NOBBILIEHUS OOLIEH
KyJbTYpbl, €CTE€CTBEHHO-HAy4YHON TPaMOTHOCTH, KaK COCTaBHOM 4YacTu (HyHKIMOHAIBHOU
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOoi Mpu U3ydeHUH OMOJIOTUH;

INOHMMAHME CYIIIHOCTH METOJOB II03HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIOJIb30BaTh IOJy4acMbl€ 3HAHMS JJIs aHajIu3a U OOBSICHEHUS SIBICHUU
OKpYKaloIIero MUpa U HNPOUCXOJAIIMX B HEM M3MEHEHHMH, YMEHHUE J€NaTh 0OOOCHOBAHHbBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX ()AaKTOB M UMEIOUIMXCA JaHHBIX C ILEJBI0 IMOJy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl PELLCHUS
Ipo0JIEM B PEANIbHBIX )KMU3HEHHBIX CUTYalMSIX;

OCO3HaHUE IIEHHOCTH Hay4YHOH J1eATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATENLCKYIO €S TEIbHOCTh WHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAaHUM IO OMOJIOTMHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIC pe3yabTaThl OCBOCHHS y4eOHOTO MpeameTa «broorusy BKIIFOYArOT:
3HaYMMBbIEe 1711 (OPMHUPOBAHUS MHUPOBO33PEHUS] OOYUYAIOIIMXCS MEXTUCIUTIIIMHAPHbIC
(MexTpeIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTpakarollye EeJOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CIIeM(PUKY METOJOB MMO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTUS, SBJICHUE, TIPOIIECC, CUCTEMA, HAYUHBIN (PaKT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHWs, WCCIENOBaHNEe, HAOIIONCHNE, W3MEpPEHHEe, SKCIEPUMEHT H APYTHX),
YHUBEpCaJIbHbIC yueOHbIC IeHCTBUS (IT0O3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC),
obecnieyuBaronue (GopMupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U  COIMAJIbLHOMN
KOMITETCHIIUM OOYYarONINXCS, CIHOCOOHOCTh OOYYalOlUXCsli HCIOJIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS W YHUBEPCAJLHBIC YICOHbBIE JEHCTBUS B
II03HABATEIbHON U COLMAJIBHON ITPAKTUKE.

MeranpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbI CpeaHEero olIiero oopa3oBaHus
JOJDKHBI OTpaXKaTh:

OgyajieHHe YHUBEPCAJIBLHBIMH Y4€OHbBIMH MO3HABATEIbHBIMHU JeHCTBUSIMM:

1) 6a3oBble JIOru4ecKne JAeicTBUSI:

CaMOCTOATENIBHO (OPMYJIMPOBATh U aKTyaJu3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHUN MNPHUEMBI JIOTMUECKOTO MBINUICHUS (aHaIu3a,
CUHTE3a, CPaBHEHWs, KiacCU(pUKAIMK, 0O0OOIIEHUS), PACKPHIBATH CMBICI OMOJIOTHYECKHUX
MOHSATUN (BBIIENATh WX XapakKTEpPHbIC MPU3HAKH, YCTAHABIUBATh CBS3UM C JPYTUMHU
MIOHATHUSIMU );



ONpPENeNATh LEU ACATEIbHOCTH, 3ajJlaBasi MmapaMmeTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl ACSATEILHOCTU C TOCTABICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS Uil OObsICHEHHS (DAKTOB M SIBJICHUM KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKJEHUSI (MHIAYKTUBHbIC, IEAYKTHUBHbBIC, IO aHAJIOTHH),
BBIABJISIT  3aKOHOMEPHOCTM M IPOTHBOPEYMSI B  PacCMaTPUBAEMBIX  SIBICHUSX,
dbopMyIHpOBaTh BBIBOJIBI M 3aKJIFOYCHUS,

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEJICTBA JJIs MPEJICTABICHUS CYIIICCTBEHHBIX CBSI3EH U
OTHOIIICHUH B U3y4aeMbIX OMOJOTHUYECKUX 00BEKTaX, a TAK)KE MPOTUBOPEUUN pa3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX UCTOUYHUKAX;

pa3pabarpiBaTh IIJIaH PEMIEHUS TPOOJEMBI C Yy4€TOM aHaIM3a HMEIONUXCS
MaTepUAIIbHBIX U HEMAaTePHUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh, OILICHUBATH COOTBETCTBHE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIECTBUI 1€ TEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pa00Ty B YCIOBHUSX PEATBHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIeM.

2) 0a3oBbIe HcCieI0BaTEIbCKUE 1eHCTBHA:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIHCKOM U MTPOCKTHOM AESTEINHHOCTH, HABBIKAMU
paspernieHus mpooeM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB
pelIeHus MPaKTUYECKUX 3aJ1a4, MPUMEHEHUIO Pa3INYHbIX METOJIOB ITO3HAHNS,

UCIIOJIb30BaTh PA3JUYHBIE BUABI JCATECIBHOCTU IO TMOJYYEHHUIO HOBOI'O 3HAHHUS, €ro
WHTEpIIpeTaIy, IPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUCOHBIX CUTYAIUSAX, B TOM YHCIIE MIPU
CO3JIJaHWHU YYE€OHBIX U COITMATBHBIX MIPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THUIN MBINUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHUEH,
KJIIOYEBBIMHU HOHATHSIMU U METOJIAMHU;

CTaBUTh U (HOPMYIMPOBAThH COOCTBEHHBIC 3a/1a4l B 00pa3oBaTEIbHON JEATEIBHOCTU U
KU3HCHHBIX CUTYAIUSX;

BBISABJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3a/iavy, BBIJBUTATh
TUIIOTE3Y €€ pelIeHUs, HaXOIUTh apryMEHThI JUIS J0KA3aTelIbCTBA CBOUX YTBEPHKICHUU,
3a71aBaTh MapaMeTpbl U KPUTCPUH PCILICHHUS;

aHAJM3UPOBATh TMIOJYUYCHHBIE B XOJAE PEIICHUS 3aJadd pe3yJbTaTbl, KPUTHYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIUSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIeJICHANIPABJICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB JICHCTBUS B
podheCCUOHANIBHYIO CPEIY;

yMeTh TIEPEHOCUTh 3HAHUS B T[O3HABATEIBHYIO UM TMPAKTUYECKYI oO0JacTu
JKU3HEACIATSIIHHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIC HJEH, NpeJylaraTh OpPUTHMHAIBHBIC TMOJXOJbI U PEIICHHS, CTaBUTh
npo0JIeMbl U 3a7a4M, IOMyCKAIOIIUE aJbTePHATUBHBIC PEIICHMUS.

3) padota ¢ nngopmanueii:



OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMAIHH (TeKcTe y4eOHOro mocoomus,
HAYYHO-TIOMYJISIPHOM ~ JIUTEpaTrype, OHMOJOTMYECKUX  CIOBapsAX H  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaiu3upoBaTh MHGOPMALMIO PA3TUYHBIX
BUJIOB U (GOpM TPEACTaBICHUS, KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHITH Pa3IHYHbIE METOJBI IPU IMOUCKE U OTOOpE
Oounonornyeckoi nHdopmauu, He0OXOIUMOM /1JIs BHITIOJIHEHMS YUeOHBIX 3a/1a4;

npruoOpeTaTh ONBIT UCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpPMY NPEACTaBICHUS OUOJIOTHYECKOM
uHpopMauu (cxeMsl, TpaduKu, JUarpaMmmbl, TaOIUIIBI, PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAyYHBIA $I3bIK B KAaueCTBE CpEJCTBA MpU pPaboTe ¢ OHOJOTHYECKOH
uH(popManuen: IPUMEHATh XUMUYECKHE, (PU3NYECKUE U MAaTEeMAaTHUE€CKIE 3HAKU U CUMBOJIbI,
dbopmynel, abOpeBUATYpy, HOMEHKJIATYPY, HCIIONB30BaTh U MPEoOpPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BJIAJCTh HABBIKAMH pACTO3HABAHWUSA U 3amuThl uWHDOpMaIuu, WHGOPMAIMOHHON
0€301acHOCTH JTUYHOCTH.

OgyaieHue YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) o01ienme:

OCYIIECTBIISATH KOMMYHHUKALIMU BO BCEX chepax *KU3HU, aKTUBHO YIaCTBOBATDH B TUAJIOTE
WM TUCKYCCHH T10 CYLIECTBY 00CYK/1aeMOM TeMbI (YMEHUE 3a7aBaTh BOIPOCHI, BbICKa3bIBATh
CYXXJICHHSI OTHOCHUTEJIbHO BBINIOJIHEHMSI TpeJjiaraéMod 3ajladyd, Y4YUThIBaTh WHTEPECHl U
COTJIACOBAHHOCTH MO3UIMHI APYTUX YUYACTHUKOB JIMAJIOTA WU IUCKYCCHUH);

pacmo3HaBaTh HeBepOajbHbIE CpEACTBa OOLICHHs, TOHMMATh 3HAYEHHE COLMAJIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHTyallud, yMETh CMsST4aTh
KOH(DJIUKTBI U BECTU MIEPETOBOPHIL;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOILIEHUS U B3aMMOJICUCTBUSI, IOHUMATh HaMEpPEHUs
JIPYTHX JIOAEH, MPOSBISTH yBAXKUTEIBHOE OTHOILIIEHHE K COOECETHUKY U B KOPPEKTHOU popme
(dbopMynHUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMecCTHAasI 1eATeJIbHOCTD:

MOHUMATh ¥ UCTIOIH30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ MHIWBUIYATHHOUW paObOThI IPU
peleHnr  OMOJIOTMYECKOW TPOOJIeMbl, OOOCHOBBIBATH HEOOXOJAMMOCTH TPUMCHEHUS
IpyNIoBbIX (HOPM B3aUMOJIEHCTBUSI PU PELICHUH YUEOHOU 3a/1a4u;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JEUCTBUI C YU4ETOM OOLIUX UHTEPECOB U
BO3MO>KHOCTEHN Ka)JI0T0 YjeHa KOJJIEKTHBA;

NPUHUMATH TIEJIH COBMECTHON NESATeILHOCTH, OPTaHM30BBIBATh U KOOPJIMHUPOBATH
JEUCTBUS MO €€ JNOCTHUKEHHIO: COCTABIIATH IUIAH ACHUCTBUN, PACIIPENENSATh POJIM C YUYETOM
MHEHUW YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaTbl COBMECTHOM pabOThI;

OIICHMBATh KQ4E€CTBO CBOETO BKJIAJIAa U KAXJA0T0 YYaCTHUKA KOMaHbl B OO pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;



npejyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEJICHHE B PA3JUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS MPOOJIEM M MX PEIICHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKHUX 3HAHUM 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JCHUCTBUSIX M MOCTYNKax IO OTHOLICHUIO K JKUBOM MNPUPOJE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATENbHYIO ACSTENbHOCTD, BBISIBIIATH MPOOJIEMBI,
CTaBUTh U (popmylMpoBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BATENIbHOM JACSTENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHUS TPOOTIEMBI C Y4ETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEAMOYTEHU;

JaBaTh OLICHKY HOBBIM CHUTYalMsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHU;

JejaTh OCO3HAHHBIA BBIOOP, apTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelenue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIUPOKOW SPYJIULMUA B Pa3HBIX
00J1aCTSIX 3HAHUM, TOCTOSIHHO MOBBINIATH CBOM 00pa30BATENILHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPO.JIb:

JlaBaTh OLEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIIM;

BJIAJETh HAaBbIKAMHM TI03HABATENILHOM pe(dJIeKCUd KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJbTATOB U OCHOBAHWM, HCIOJIb30BATh
puéMbl pedaeKCHH 7151 OIICHKH CUTYAaIlUH, BEIOOpa BEPHOTO PEIIICHUS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILICHUS M0 UX CHIXKEHUIO;

IIPUHUMAaTh MOTUBBI U APTYMEHTBI IPYTUX MPU aHAIIM3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHsATHE Ce0S U APYTrUX:

MPUHUMATH Ce0s, TOHNMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIM3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MpPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JIPYTOTO YeTIOBEKA.

INPEJMETHBIE PE3YJIBTATBI

[TpenmeTHBbIE pe3yabTaThl ocBoeHus nporpammbl COO no 61oaoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue i yueOHoro npenmera «bruonorus» HaydyHble 3HAHUS, YMEHUS
U crocoObl AEHCTBUIM IO OCBOEHUIO, MHTEPHPETALUMU U IPeoOpa30BaHUIO 3HAHUM, BU[bI



JESTEIBHOCTH 10 MOJIYYSHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAaHUH B Pa3IMUHBIX YUEOHBIX
CUTyallUsX, a TaKXKe B pPEaJbHBIX >KU3HEHHBIX CUTYallMsAX, CBSA3aHHBIX ¢ Ouonoruei. B
IporpaMMe IpeaIMETHBIE PE3YJIbTaThl IPEICTABIECHBI 10 TOAAM 00YUYEHHUS.

ITpenmeTHBIE pe3ysbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJDKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OMOJIOTUM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HAy4YHOTO MMPOBO33PEHMS, O BKJIAJAE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOIOB B
pa3zBuTHEe OMOJNOIMH, (QYHKIUOHAJIBLHOW I'PAMOTHOCTH YEJIOBEKA Ul PELICHUS >KU3HEHHBIX
3aj1ay;

YMEHHE PACKPBIBATh COJEpKaHNEe OMOIOTHUECKUX TEPMUHOB U MMOHITHIA: )KU3Hb, KJIETKa,
opranu3M, MeTaboau3M (0OMEH BEIIeCTB W MPEeBpallleHHWEe HHEPruH), TOMEeOocTa3
(camoperysilusi), ypOBHEBas OpraHM3aldsg HKHUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE
(perponyKiusi), HacJaeACTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JlaraTb OMOJIOTUYECKUE TEOpHH (KJIETOYHAsi, XPOMOCOMHAs, MyTallMOHHAS,
LEHTpajJbHasi JOorMa MOJIEKYJsIpHON Ouosnorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.
BasuinoBa) u yueHus (0 LeHTpax MHOIoo0pa3us U NPOUCXOXKACHNS KyJIbTYpHbIX pacteHui H.
W. BaBusosa), onpeaensTh FpaHULIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHE BJIAJIETh METOJAMH HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIO/IEHUE U ONTMCaHHUEe
KUBBIX CHCTEM, IPOLIECCOB W SBJICHHI, OpraHu3alus W MPOBEICHHUE OHOJIOTMYECKOIO
HKCIIEPUMEHTA, BBIABM)KEHHUE TMIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HMCCIENYEMBIMU
BEJIMYMHAMU, OOBSICHEHHE MOJYUYEHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHI,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYLIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U IYKapHOT,
OJIHOKJIETOYHBIX M MHOT'OKJIETOUHBIX OPTaHIU3MOB, 0COOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U IpPEBpalICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPIETUYECKOrO
oOMeHa, XeMOCHHTE3a, MUTO03a, ME03a, OMJI0IOTBOPEHUS, PA3MHOKEHUSI, UHIUBUAYAIbHOIO
pa3BUTHS OPraHU3Ma (OHTOT€HE3);

YMEHHE MIPUMEHATDH NOJTyUEHHbIE 3HAHUS 17151 00BbICHEHN S OMOJIOrMUECKUX MPOLIECCOB U
SIBJICHUW, Ui TIPUHATUSA IPAKTUYECKUX PEIICHWM B IIOBCEAHEBHOW JKU3HU C LENbIO
oOecnieyeHns: 0€30M1aCHOCTH CBOETO 3/10POBbS U 3/J0POBBS OKPYKAIOLIUX JIFOJEH, COOIOICHUS
HOpPM TIpaMOTHOTO IIOBEACHHUS B OKpY)KAaloIled NPUPOJHOW cpele, IOHUMaHHe
HEO0OXO0MMOCTH UCTIOJIb30BAHUS IOCTIKEHUI COBPEMEHHOM OMOIOrUH 1 OMOTEXHOJIOTUH 1S
PaMOHAIBHOTO ITPUPOIOIIOIB30BAHHS;

YMEHHUE pellaTh 3JIEMEHTApHblE TE€HETHMYECKHUE 3aJadyd Ha MOHO- U JUTHMOpHIIHOE
CKpEIlMBaHHWE, CLEIUIEHHOE HacleJOBaHUE, COCTaBISATh CXEMbl MOHOTMOpPUIHOIO
CKpEIIMBAaHU JUIsl IPEACKA3aHUs HAClIEJOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH JJa0OpAaTOPHBIE M MPAKTHUECKHE pabOThl, COONIONATH MpaBUja MpH
paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALIMIO OMOJIOTMYECKOTO
COJIEp)KaHUsl, BKJIIOYAIOILYIO IICEBAOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUYHUKOB (CpEACTBa



MaccoBoil  mH(MOpMAIUK, HAYYHO-TOMYJSAPHBIE MaTEPHANbl), DJTHUYECKHUE  ACIEKTHI
COBPEMEHHBIX UCCJIEIOBAHNNA B OMOJIOTHH, METUIIHE, ONOTEXHOIOTHH;

yMEHHE CcO03/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHbIE COOOLIEHUs, 00001Ias
OMOJIOTUYECKYI0 HH(MOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
NOHSITUUHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeameta «buonmorus» 6 11 knacce
JOJDKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ U POJIM OMOJOTUM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HaYK, B ((OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MUPA U
HAy4YHOTO MHPOBO33PEHHs, O BKJIAJIE POCCUMCKUX W 3apyOeKHBIX YYEHBIX-OMOIOTOB B
pa3BuTHE OMOJIOTHH, (DYHKITMOHAIILHONW TPAMOTHOCTH YEJIOBEKa IS PEIICHUS >KU3HEHHBIX
3a/1ay;

YMEHUE pPaCKphIBaTh COJEpKaHUE OHOJIOTMUYECKUX TEPMHMHOB M TOHSTHI: BH]I,
MOMyYJIANA, TEHO(POHI, IBOJIONMS, JBIKYyIIME Ccwibl  ((pakTopbl)  SBOJIONNH,
PUCTIOCOOTIEHHOCTh OPraHU3MOB, BUI000pa30BaHKe, SKOJIOTHYECKHE (PAKTOPHI, IKOCHCTEMA,
MPOJYIICHThI, KOHCYMEHTBHI, PEIYIEHThI, IEMH MUTAHUS, OKOJOTWYECKas MHPaMHJA,
ouoreoreHos, ouocdepa;

yMEHUE u3JiaraTth Ouosiorudyeckue Teopuu (dBotounMoHHas teopus Y. [lapBuna,
CUHTETUYECKAst TEOPHUsI SBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBITIIEBOTO cxoAcTBa K.
M. bapa, yepenoBaHus TIaBHBIX HanpaBieHU U myTtei s3Bomonu A. H. CeBeprioBa, yueHus
o Ouochepe B. WM. Bepnanckoro), onpenensiTb IpaHHUIbl UX HTPUMEHUMOCTH K KUBBIM
CUCTEMAaM;

yMEHHUE BIAJETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHUU: HAOIIO/IEHUE U OITUCAHUE
KUBBIX CHCTEM, TMPOIECCOB U SBJICHHWHA, OpPraHW3allis W TPOBEACHUE OUOJOTUYECKOTO
OKCIIEPUMEHTA, BBIIBIKCHUE TUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTH MEXIy HCCICTYEMBIMU
BEJIMYMHAMU, OOBSICHEHUE MOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHATHH,
TEOpUN U 3aKOHOB, YMEHHUE JIe1aTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

yMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH CTPOCHUS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TIOIYJISIIIAHN, TIPOYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U SKOCUCTEM,
OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUJ1000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS HKOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3Mbl, TMEPEHOCAa BEUIECTB W IOTOKAa SHEPrUM B HSKOCHUCTEMAaX, AHTPOIOTCHHBIX
W3MEHEHUHN B IKOCHUCTEMaX CBOCW MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXUMUYECKHIX
IIUKJIOB B Onocdepe;

yMEHUE NPUMEHSTh MMOJTYUYEHHbIE 3HAaHUS 1J1s1 O0BsICHEHUSI OMOJIOTMUECKUX MPOLIECCOB U
SBJICHUM, JUISI TPUHATHS TPAKTUYECKUX PEIICHWNW B TOBCEIHEBHOM JKU3HU C IEJbIO
oOecrieueHust 0€30MaCHOCTH CBOETO 3/I0POBbS U 3JI0POBBSI OKPYKAIOIINX JIFOJIEH, COOMI0ACHUS
HOPM TPaMOTHOTO TIOBEACHHWS B OKPYXAIOMed TPHUPOAHOU Cpeae, MMOHUMaHUE
HEOOXOMMOCTH UCTIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTUU JJIS PAITHOHATIEHOTO
PUPOJONOIB30BAHMS;

yMEHHUE PEelIaTh 3JIEMEHTapHble OMOJOrMYeCKUe 3a7auu, COCTaBIATh CXEMbI IIEpeHOca
BEILIECTB U YHEPTUU B HKOCUCTEMAX (LIENU TUTAHMUS );



YMEHHE BBIMOIHATH JJa0OPATOPHBIE M MPAKTHUECKHE pabOThl, COONIONATH MpaBUia MpH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTUYECKH OLEHUBATh U WHTEPIPETUPOBATH MHPOPMALINIO OHOIOrHYECKOTO
COJIEpKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYUHbIE 3HAHUS U3 Pa3IUYHBIX UCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(OpMAINK, HAYYHO-TIOMyJSIpHbIE MaTepuajbl), paccMaTpUBaTh TJIOOATbHBIC
IKOJIOTHYECKHUE TMPOOJIEMbl COBPEMEHHOCTH, (OpMHpPOBaTH MO OTHOUICHUIO K HHUM
COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHMCHBMEHHbIE M YCTHBIE COOOUICHHUs, 0000IIas
Onosornyeckyro HMHGOPMAIMIO U3 HECKOJBKUX HCTOYHHMKOB, I'PAMOTHO HCIIOJIb30BaTh
NOHSITUUHBIN anmapaT OMOJIOTHH.
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11 KJTACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hdara
nupposeie
n/  Tema ypoka Bcer Kontpoabn @ IIpakTnueck  HM3yYeH
oOpa3oBaTe/ibHbIE
Il 0 ble padoThI ue padboThbl s
pecypcsbl
OBOJIIOLHS U bubnuoreka [IOK
METO/IbI €€ 1 https://m.edsoo.ru/863¢
U3yYEeHHUS a20e
Hcropus
butmmoreka [IOK
pa3BUTHS
2 S 1 https://m.edsoo.ru/863e
pea 9570
00 3BOITIOLINHT
bubnuoreka [IOK
MuUKpO3BOTIOLHS 1 https://m.edsoo.ru/863¢
9cle
[Monynsuus kak
JJIeMEeHTapHas
€HUIIA BUJIA U
HBOJTIOIIHH.
butmmoreka [IOK
Jlaboparopnast
4 aGora No 1 1 0.5 https://m.edsoo.ru/863¢
p : 99¢6
«CpaBHeHue
BHJIOB T10
MOP(OJIIOTHIECKO
My KPUTEPHIO)
BIDKYIIIHE CHJIBI
Jleiicy bubmnorexa [{OK
(a;memMeHTapHbIe
5 daxTops) 1 https://m.edsoo.ru/863¢
Y 9da4
SBOJTIOIAH
EcrecTBeHHBIM bubmuorexa [JOK
6 0oTOOp | €ro 1 https://m.edsoo.ru/863¢
bopmbI 9ed0
Pesynbrarsl
IBOJTIOIIHH:
PUCTIOCOOTIEHHO
CTh OPTraHU3MOB
u
BHJ1000pa30BaHU
bubnuoreka [IOK
e. JlaboparopHas
7 aBora No 2 1 0.5 https://m.edsoo.ru/863¢
P : 9fde
«Onucanue
PUCTIOCOOTIEHHO
CTH OpraHu3Ma u
eé
OTHOCHUTEIILHOTO
XapaKTepay




Hamnpasnenus u bubmnorexa [IOK
8 Iy TH https://m.edsoo.ru/863¢
MaKpO3BOJIOIMI 9cle
HeobOpatumocthb
? IBOJTIOIIIH
Uctopust xxu3Hn
10 Ha 3emuie I/I
METO/BI €€
U3yYCHUS
I'unore3nl bubnuoreka [IOK
11 MPOUCXOXKICHUS https://m.edsoo.ru/863¢
JKU3HU Ha 3emiie a5ab
Pa3Burue xxu3Hu butmmoreka [IOK
12 Ha 3eMJie 1o https://m.edsoo.ru/863e
5paM M Meproam abbe
OCHOBHBIE 3Tarbl
IBOJTIOIIH
PaCTHTENHLHOTO U
KUBOTHOTO
MHpA. BupryanbHslii
[TpakTnyeckas IPAKTUKYM
13 pabora Ne 1 0.5 bubmmoreka [JOK
«3yuenue https://m.edsoo.ru/863¢
HCKOTIAEMBIX a8bc
OCTaTKOB
pacTeHuil u
KHBOTHBIX B
KOJUTECKITHSX)
CoBpeMeHHast
cHcTeMA butmmoreka [IOK
14 https://m.edsoo.ru/863¢
OpPTaHHYECKOTO adSe
Mupa
OBOJIIOLINS bubnuoreka [IOK
15 YeoBeKa https://m.edsoo.ru/863e
(arTpomoreHes) ac2c
JIBOKyIIIME CHITBI bubmmoreka [JOK
16 (dbakTopsI) https://m.edsoo.ru/863¢
AHTPOIIOreHe3a ad44
OcHOBHbIE
17 CTaluu
IBOJTIOIUH
YeoBeKa
YenmoBedeckue butmmoreka [IOK
18 pacel 1 https://m.edsoo.ru/863¢
HPUPOIHBIE aca2




ajganranuu
YCIO0BCKa

19

Pe3epBHbIii ypOK.
0O00011eHne 0
TeMe
«Bo3HUKHOBEHHE
U pa3BUTHE
JKH3HM Ha
3emue»

20

DKomorus Kaxk
HayKa

21

Cpensl oouTanus
1 DKOJIOTHYECKHUE
bakTophl

bubnuoreka [IOK
https://m.edsoo.ru/863¢
afec

22

AOuoTtnyeckue
(bakTopHI.
JlaGopaTtopHas
paborta Ne 3.
«Mopdonorugec
KHE 0COOEHHOCTH
pacTeHuil u3
Pa3HBIX MECT
OOHUTaHHS.
JlaGopaTtopHas
paborta Ne 4.
«Bnusinue cBera
Ha POCT U
pasBurue
YEpEHKOB
KoJIeyca»

0.5

[udposas
nabopaTopus

butmmoreka [IOK
https://m.edsoo.ru/863e
bl0e

23

buornueckue
bakTophl

butmmoreka [IOK
https://m.edsoo.ru/863¢
b348

24

DKOJIOTHYECKHE
XapaKTEPUCTUKU
MOTYJISATIIAH.
[IpakTnueckas
pabota Ne 2
«IToacuér
IIOTHOCTH
MOMYJISAUNN
Pa3HBIX BUIOB
pacTeHui»

0.5

25

Coo0OmecTBa
OpPraHU3MOB —
OHOLIEHO3

butmmoreka [IOK
https://m.edsoo.ru/863¢
b46a




26

DKOJIOTHYECKUE
CHUCTEMBI
(3K0CHCTEMBI)

butmmoreka [IOK
https://m.edsoo.ru/863¢
b46a

27

OCHOBHBIC
IMOKAa3aTelIHn
9KOCHCTEMBI.
DKOIOrHYEeCKHe
HI/IpaMI/II[I:I.
CpolicTBa
DKOCHUCTEM.
Cykueccust

butmmoreka [IOK
https://m.edsoo.ru/863¢
b5fa

28

[Ipuponusie
3KOCHUCTEMBI

29

AHTpPONOTreHHbIE
SKOCHUCTEMBI

30

buochepa —
riobaabpHas
JKOCHCTEMA
3emnn

bubnuoreka [IOK
https://m.edsoo.ru/863¢
bb5e

31

3aKOHOMEPHOCTH
CYILECTBOBaHUS
ouochepsl

bubnuoreka [IOK
https://m.edsoo.ru/863¢
bdl6

32

YemoBeuecTBO B
ounochepe 3emn

33

CocylecTBOBaH
nue HpI/IpOI[BI nu
4eJI0BEeUECTBA

bubnuoreka [IOK
https://m.edsoo.ru/863¢
bale

34

Pe3epBHbIii ypOK.
O0001IeHne
TEMBI
«Coo0biiecTBa 1
9KOJIOTHYECKHUE
CHCTEMBD»

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5




YYEBHO-METOJMYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o buomorus, 11 wxmacc/ bemser I.K., bopomun I[I.M., Hemvmmn ['M. u apyrue; mon
penakuuent bensesa K., Jpimmmma I''M., AxumonepHoe o6mectBo «M3maTenscTBO
«IIpocsemenue»

e buonorus, 10 knacc/ bensies JI.K., demmmun I'M. u apyrue; noa penakuueit bensiea
J.K., Aemmmuna M., Akunoneproe o6mectBo «M3narenbetBo «IIpocBerieHuey
METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1.  Meroanueckoe nocobue «Peanuzanus 00pa30BaTeIbHBIX IpOrpaMm
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOM  HAINPaBIEHHOCTH 1O  OHOJIOTUH  C

UCIIOJIb30BaHreM 00opyoBanus ieHTpa « Touka poctay. B.B.bycnakos, A.B.I1siHees.

2. Meroauueckoe nocobue «I{udponas madopatopus PolusLab o 6uosnorun»/ E.B. Ueunna

—l-em3n. — 71c

3. Myprazun I[1.P. AxtuBHbie hopmbl 00yuenus ouonoruu M., [Ipocsemmenue, 2007.
4.  Jlepuep I'.W. buonorus Iloypounslie TecTsl 1 3aganug M., AkBapuyMm, 1998

5. Xypnan «buosorus B nKkoJe»

6. «OTtkpebiTas 6uonorus» -CJ| — auck komnanuu « DU3UKOH»

7. AxumoB C.U. u ap. buosorus B Tabnuiax, cxemax, pucyHkax. YueOH0-00pa3oBaTenbHas

cepus. — M: JIuct-Hrio, 2004. — 1117c.

8. buonorus: CnpaBouHuK mikojJbHUKA U cTyeHTa/Iloa pen. 3.bpema u 1. Meiinke; [lep. ¢

HeM. — 3-e u3., ctepeorun. — M.: JIpoda, 2003, ¢.243-244.

9. bonrosa N.B. C6opHuk 3agau no oo1ieil OMOJ0THUN ¢ PEHICHUSIMH AJIs OCTYMAIOIIUX B

By3bl. — M: OO «OHUKC 21 Bek», «Mup u obpazoanue», 2006. — 134c.

10. bop3ora 3B, Jlaraee AM. J/lumaktuueckue maTepuaibl Mo Ouosioruu: MeTtoandeckoe

nocobwue. (6-11 ki) - M: TL «Cdepar, 2005. — 126¢.



11. Eroposa T.A., Knynoa C.M. OcHoBbl Ouotexnonoruu. — M.: 11 «Axanemusi», 2004. —
122c.

12. Jlepnep I'.'. O6mas ouonorust (10-11 knaccer): IToaroroBka k EI'D. KonTposbHbie U

camocrosTenbHbie padoTel/ I.U.JlepHep. — M.: Dxemo, 2007. — 240c.

13. Mapkuna B.B. O6mas 6uosnorusi: yuebnoe nocooue/ B.B.mapkuna, T.FO. TatapeHko-

Ko3muna, T.I1. [TopagoBckas. — M.: JIpoda, 2008. — 135c.

14. HewaeBa I'.A., ®enopoc E.M. Okosorus B 3kcnepumenrax: 10 — 11 kiaccsr:

MeToauueckoe nocooue. — M.: Bertana-I'pad, 2006. — 254c.
15. HoBoxenoB 10.U. ®unetnueckas sBosronus yenoBeka. — ExarepunOypr, 2005. — 112c.

16. CusornazoB H.W., Aradgonoa I.b., 3axapoBa E.T. O6mias 6uonorus. ba3oBsiif ypoBEeHb.

10 — 11 ximace. — M.: [Ipoda, 2005. — 354c.

17. ®enopoc E.N., HewaeBa I'.A. Dkosorus B skciepumenTax: yueo. [locobue s yganmxcs

10 — 11 k1. obmmieoOpasoBat. Yupexaenuii. — M.: Bentana-I'pad, 2005. — 155¢.

18. Oxonorust: Cucrema 3aJaHuil AJie KOHTPOJSL 00s3aTENBHOIO YPOBHS MOJATOTOBKU

BBIITYCKHUKOB cpeanHeit mkonbl/ ABT. B.H. Ky3nenos. — M.: Bentana-I"pag, 2004. — 76c.

19. Okomorus B 3kcriepumenTax: 10 — 11 kmaccwl: MmeToanueckoe mocodbue. — M.: Benrana-

Tpad, 2006. — 234
LN ®POBBIE OBPA3OBATEJIBHBIE PECYPCHI M PECYPCHI CETH HHTEPHET

[Tonbopka WHTEpHET-MATEpPUATIOB I YUYUTENICH OHOJIOTMH TIO Pa3HBIM OHOJIOTHYECKUM
JACUUTIAHAM:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm

DJeKTpOHHBIE Bepcun nipousBeaenuii Y. lapsuna:

http://charles-darvin.narod.ru/

WNudopmarius o KOIBHOM 000pyI0BAaHUU:

http://www.l-micro.ru/index.php?kabinet=3

Caiit LlenTpa 3Kxo0s0ruueckoro o0yuenus u uHGopMaluu:

http://www.ceti.ur.ru




Ennnas xomtexmus mudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB:

http://school-collection.edu.ru

["azera «buonorusy -npunoxeHue K «1 ceHTaops»:

www.bio.1september.ru

Hayunble HoBoCcTH GHONOTHY:

www.bio.nature.ru

OHA0C — HEHTP AUCTAHLMOHHOTO 00pa30BaHus:

www.edios.ru

YueOHble MaTepualibl ¥ ciioBapu Ha caitte «Kupumn u Medoauiiy:

www.km.ru/education




