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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuuke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIEeYeHUN
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBleHHWE O IensIX, 00 oOmiei
CTpaTeTUH OOy4YeHHWs, BOCHHUTAHUS W PA3BUTHA OOYYAIONIUXCS CPEACTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopelneiieHue I0 paslenaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 0Opa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIMXCsl.

B nmnporpaMmMe mo OHONIOTMM TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHMIO COJACpIKAHUS
OHOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHITUI TPEEMCTBEHHOCTH B H3y4Ye€HUU OWOJOTWH, Ojarojaps 4emy B HeEl
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
GbOopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PCHUS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUA O 3I0POBOM
oOpasze KU3HM U OepeKHbIM OTHOIICHHUEM K OKpY’Kalollled NpHUpOIHON cpele.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCETHEBHOMN JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 331a4, B
TOM 4YHCIE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000ocHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM Cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOM JAESTENBHOCTH 4YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBUH ISl pEeLICHUsI OJHOW M3 aKTyalbHbBIX 337a4 MIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTopasi mpeamnojaraetT ¢GopMuUpoBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUpA.

buonorus Ha ypoBHE cpeaHero ooOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTAaBICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEIIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0Oe3omacHOro ooOpasa
YKU3HH, SKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOILIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecrneyuBaeT yciaoBus sl (popMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAIlMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeaHA3HAYEHUHM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY il ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, MPEACTaBICHHOr0O B Mporpamme 1o
OHOJOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX ~ OpPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3allUU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cCOAEpX)aHUS Yy4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJIEHBI CIIEYIOUIUE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knetka xak Ouonornueckas cucrema», «OpraHu3m Kak



Oouosiormyeckas cucrema», «Cucrema U MHOTrooOpasue OpPraHUYECKOro MHUpPay,
«OBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CAYKAIIUX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIIECCE aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IVISIIOB, WJEH W TOJIXOJIOB K M3YyYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbBITA, MOJYYECHHBIX MPHU
M3yYCeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TIPY MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MPeaAMETHOI 00nacTh « ECTeCTBEHHO-HAyUYHbIE NPEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CpEHETr0 001IIero 00pa3oBaHuUsI
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
U3MEpeHue, KilacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
JKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHUE BJIEMEHTBHI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B kieTke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
GyHKIIUU OEIKOB.



depmeHTsl — Ouosormveckue Kartamm3atopbl. CrtpoeHue (depmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHbl.
OT1nuunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1esToa03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlunmunel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JJHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Knerka xak 1nenoctHas >kuBas cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranounbl kietku: JIIC, ammapart ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHIpUM u T1actun. Bunbl mmactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. QyHKIIUN OPraHOMI0B KIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjuepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacripeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sapa KIEeTKn», « Y TIeBOAbD, «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie M NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHwe CTpOeHHS KIETOK pacTEHUH,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnaparax U HUxX
OTHICAHUEY.

Tema 4. ’/KusHenesTeIbHOCTb KJIECTKH.

OOMeH BelecTB, Wik MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIii. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHU.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIUPOBAHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHUCIIEHHE, WA KIETOYHOE
JIbIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wunHpopmauus u JHK.
Peanuzanus renetmyeckoil mHpopManuu B KIETKE. | @HETHMYECKHH KOJ H €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OonocuHTese Oemnka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
NBanoBckuii). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpHUMNIMsS, peBepraza W  uHTerpasa. lIpodunakTuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenue u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opyznoBanue: moaenu-anmuvkauuu «Yasoenune IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJenb cTpykTypbl JIHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounsli 1mMKi, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m muros.
[Tpoueccrl, mportekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS UM  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Iporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnosioro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUCHUE JJIs1 CEJIEKIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTagusix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUMU CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie »kene3bl: CEMEHHUKM U sSMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEpPMATOre€He3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU cHepMaro30ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHEe  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMmoe (IMYuHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHHU», «BereraTuBHOE pa3MHOXKEHUE
pactenmitn, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsMoe pa3BUTHEY, «l amMeTOreHe3 y MIEKONUTAOIIUX U
4eNoBeKa», «OCHOBHBIEC CTAAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «KapuoknHes B KIETKax
KOpEIlIKa JIyKa», MAarHUTHas MOJEJb-alIuiMKauus «/lesieHue KIeTku», MOJEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKa JIyKa HAa TOTOBBIX MUKPOIPENAapaTaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB IIEPBOTO
nokoyieHus. IIpaBuno JOMUHUPOBAHMSA. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeJO0BaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUJIS1 OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylieHne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



['eneTnka mosa. XpoMOCOMHOE OIpEEICHUE MOoJa. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnepoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TE€HETUUECKUM. CoBpemeHHOE ONPENIECIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUHAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHWE. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00I€BaHU YEIOBEKA.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOrE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpellMBaHHE,
«lutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
KUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUIEHHOr0 ¢ Tmojom», «KapuoTumbl 4YenoBeKka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «Moau(uKaloHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoOAENU-aMIIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «Jdurubpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOKIACHUS U MHOTO0Opasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIBHBIN OTOOPHI B
CEJICKIMU pPACTEHHM M JKMBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHHWE YMCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CENEeKLUUU paCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MYJISKU TUIOAOB U KOPHEIIJIOA0B TUKUX ()OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAHCTBO, JabOPAaTOpUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIMUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OMOJIOTHHU. BiusiHuEe >BOJIIOIMOHHON TEOpUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOIHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUMUs SMOPHOHOB pAa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUJIBI ABOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIun (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrparus.

EctecTBenHbIii 0oTOOp — HampaBisiomwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpasoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxokeHue OT HecleuuaTu3upOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAas paguaius.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOpbObI 32
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapuipyra nyremecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI0O00PAa30BAHUEY.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsH, KoyuieKus «lIpumepsl 3alIUTHBIX MPUCIOCOOJIICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
UCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopnas pabora Ne 2. «Onmcanue NprCIOCOOJEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHYECKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOIIOLUSL.
@opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€O0JOrnyecKux IporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIUM PACTUTEIBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [TosiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KaK OTpaxkeHWe 3BoJIoIUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToApl HM3ydeHHsl aHTpororese3a. CxoacTBa u
pa3Inyns 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
U3rOTOBIICHUE OPYIAUH TpyAa, MbILUICHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIH.

YenoBeuecknue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs)),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHass CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku — «[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHsl KaMEHHBIX OpYAMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYeCcKass Talnuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

[TpakTiueckast pabora Ne 1. «l3yueHne nckonaemMbix OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJIEKITUSX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus Kak Hayka. 3ajau U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
MCCIIEA0BAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAUIM.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, cUMON03 U ero (opmsl. [lapasutusm, kooneparus,
MyTyajlu3M, KOMMEHCAJINU3M (KBApTHUPAHCTBO, HaXJIE€OHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [JISl CYIIECTBOBAHUS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILIUA U €€ Perysus.

JdeMoHCcTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnunsl u cxembl: kapTa «I[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausmy», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM H3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas paborta Ne 4. «BiusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DkoJyoruyeckne CcucTembl (dKocuctembl). [loHsiTne 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIECHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpOT BEMIECTB ¥ MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCHUCTEMBI. [lWimeBble IemM U CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IDKOJIOTUUECKHUE
nupamMubl: TPOAYKUIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpaszue kak QakTtop ycToWunBocTd »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTIIepo/ia,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanpHbIC YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opasusl Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHHUS TMPUPOIHBIMU pEeCypcaMd M HX HCIHOJIb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «Ilumesbie 1enn», «bHOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmecTBa», «llemu muTanmsy, «IKoJoTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHBIE  BO3JICUCTBHUS HaA IIpupoAy», «Baxuelmme HCTOYHUKH
3arpsI3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «IlouBa — Ba)kHEHIIasi COCTaBIIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOIEHO3BD», TepObapuit
«PactutenbHbIe co0bOMEecTBay, Komekun «buomnenos», «Bpenurenn BakHEHIIINX
CEIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapud W KOJUIGKIIMM pacTeHUHd U
’KUBOTHBIX, TPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCA TNpOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
TPaXJAHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPCHHUX YOEKICHUM JHMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTAPIIEMY MTOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIEn cpelie.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, pacIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHINIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
Ponunoi, ropaoctu 3a CBOW Kpau, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTWMH, TOHUMAHUS 3HAUYCHHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAy4HOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHHUE SMOIIMOHATIBHOTO BO3/ICHCTBUS KUBOU MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KaUeCTBa TBOPUECKOM JINYHOCTH;

5) ¢u3uYeckoro BOCIHUTAHHMSA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSl H
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATHM U OT/AbIXa, perysipHas dusndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAaHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOMINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Yy, OCO3HaHUE IIEHHOCTH MacTepPCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTD;

MHTEpEC K pa3NuyHbIM cdepaMm mpodeccCHoHATbHON IesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUN BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKHM HMX BO3MOXHBIX IOCIEICTBHHA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TIPU PEIICHHH TPOOJEM, CBS3aHHBIX C palldOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHsS B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEIMPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEJ  OKPYKaOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsTHBIE SKOJIOTHUECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COLIMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH SKOJIOTUYECKON
HaIlPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHW M OOIIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
NpeACTaBICHUsT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MNpolsIeM
COXpaHEHUs IPUPOAHOTO PABHOBECHSI;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOM LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MIOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEr0 MUPAa W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BAaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO NESATEIbHOCT NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAaHWUW TO OWOJOTHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe TOHITHS, OTPAXKAIOIINe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  APYIHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKNE 3HAHMS M  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaTbl OCBOCHHSI IMPOTPAMMbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3o0Bble JIorMYecKHue JeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPAaBHEHMUSI, KJaccupUKaIuu, 0000IIeHNs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LESMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS! (DAaKTOB U SBJICHUM
KUBOU MIPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOYEHUS;

IIPUMEHSATH CXEMHO-MO/ICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJ0B PELIECHUS IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBS3M U AKTyaJIU3UpOBATh 3aj]avy,
BBIJIBUTAaTh THUIIOTE3Y €€ PpEIICHUS, HaXOJIWUTh apryMEHThl [JIsl J0Ka3aTesbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTb, IPOTrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISTh LEJIECHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(POpMAIMH (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH()OPMAITHIO PA3TUIHBIX BUJIOB B ()OPM TIPEICTABICHUS], KpUTUICCKU OTICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUeOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMaALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTlO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienne:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXIaemoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJlbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboThI IpH peleHUU OUOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIMUX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHHUIO: COCTABJISITH IUIAH JCUCTBHU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIAEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHWIO K JKMBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUJIaH pEIICHHs NpodsiieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpLIAEMBIX JIEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM AJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHThl JPYIMX IpU aHaIu3e pPe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yabTaThl ocBoeHUs nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUYHBIX y4E€OHBIX CUTYallUsAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pPE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alus KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKLHS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT H
HYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PA3MHOKCHHS, WHIAUBUAYAIbHOTO Pa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 370POBbS
OKPY’KaIOIIUX JIIO/IeH, COOMI0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3aJayd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs JJIsl MpeJCKa3aHUsl HAacJIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OPAaTOPHBIE M MPaKTUYECKHUE padOThl, COOMHOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYTI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh MU HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEAOBaHUN B OWOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHMCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pELICHMS )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOIIONUS, ABIKYIINE CUIIBbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIECHTH, KOHCYMEHTBI, pPEAYIEHTHI, IIeNd MHUTaHUS,
AKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUsS DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus O0e30MacHOCTH CBOETO 370POBbsi U 3/I0POBbS
OKPY’KaOIIHUX JIFO/ICH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOHON cpene, MOHUMaHHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl pAallUOHATIBFHOTO MPUPOIOTIOJIH30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIC OMOJIOTUYECKHE 3a/Ja4d, COCTABIATH CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh M HWHTEPIPETHPOBATH HH(OPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHHS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW WH(OPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne /o P Konrpoabnsie IIpakruueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
buonorus kak Hayka 2 0 0.5 nomorexa LIO
https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X i . 1
MMHUYECKHI COCTaB U CTPOEHUE KIETKU 8 0.5 hitps://m.edsoo.ru/Tf41c292
bubmuoreka [IOK
XK 1
HSHEACATCIILHOCTD KICTKH 6 0 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 0.5 | bubnmorexa LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 0 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexuus opranu3MoB. OCHOBBI 3 0 0 bubmmnoreka HOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
PesepBHoe Bpe 1 0.5 0
PBHOS BpeM https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5 4




11 KJIACC

KoandyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nmudpoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOTIONHOHHAS OHOOTHA ? 0.5 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 0.5 Bbu6moteka [JOK
3emite ’ ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
. 1
3 Opranusmbi 1 OKpyx aromias cpesa > 0-5 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0.5 0 hitps://m.cdsoo.ru/7f41ccT4
bu6mmoteka IIOK
P 2 .
> C3CPBHOC BpeMA 0.5 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
” Tema ypoxa Kontpoabubie IlpakTnueckme Hara unpposbie
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Hcnonp3oBanne pa3iMuHbIX 1 0 0.5 bubmmorexa LOK
12.09.2023 = https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MpoIECCh | 0 0 bu6nmoreka [JOK
U UX U3yUYCHUE 19.09.2023 = https://m.edsoo.ru/863e6564
4 XuUMUYECKU cocTaB KJiIeTku. Bona u 1 0 0 bubmuorexa [JOK
MHUHEpaIbHBIE COIU 26.09.2023  https://m.edsoo.ru/863e674¢
bubnuotexa [JOK
. benmi. Cocta it cTpoetiite Gemkon ! 0 0 03.10.2023 https://m.edsogru/863e6b72
®epMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 0 0.5 bubnuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH 10.10.2023 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIM KaTalasbl)y»
7 VYrneBopl. Jlunub 1 0 0 bubmmorexa [OK

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




17.10.2023

bubmuoreka [JOK
8 Hyxentobsie kuenotsl. ATO 0 0 24.10.2023  https://m.edsoo.ru/863e6dS5c
9 Hcropus u MeTo bl U3y4EeHUS 0 0 bubnumoreka [IOK
kietku. Knerounas teopust 07.11.2023  https://m.edsoo.ru/863e6e88
Krerka kak nenoctHas xkuBast
10 cucTeMa 0.5 0 14.11.2023
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0 0.5 https://m.edsoo.ru/863e6f0
. 21.11.2023
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax u ux
OTIHCaHUE
bu6mmoreka [IOK
12 ObmeH BEmECTB WM METaboMI3M 0 0 28.11.2023 | https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Porocunres. Xemocires 0 0 05.12.2023  https://m.edso0o.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTuaecKuii oomen 0-5 0 12.12.2023 = https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
KJeTku. Muros. JlabopatopHas BuGmiorexa LIOK
15 paGora Ne 3 «Habmopenme MuTosa B 0 0-5 19.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpEapaTax»
16 buocuntes Oenka. Peakimst 0 0 bu6mmorexa [IOK
MaTpUYHOI'0 CUHTE3A 26.12.2023 = https://m.edsoo.ru/863e796e
17 Tpancnsius — OuocunTtes Genka 0.5 0 bubnnorexka [JOK




09.01.2024 | https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 0 bubmmoreka [IOK
BHPYCHI 16.01.2024  https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 0 0 23.01.2024 https://m.edsoo.ru/863e81b6
o https://m.edsoo.ru/863e83 1e
. bu6mmoreka [IOK
20 Meitos 0 0 30.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHHE.
)1 Jlaboparopnas padota Ne 4 0 0.5 bubnunoreka [JOK
«M3ydyeHue cTpOCHUSA NOJIOBBIX ' 06.02.2024  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” WNHnuBuayanbHOE pa3BUTHE 0.5 0 bubnnorexka [JOK
OpraHUu3MOB ’ 13.02.2024 = https://m.edsoo.ru/863e8436
” 'eneTnka — Hayka o 0 0 bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTH 20.02.2024 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPpU3HAKOB. MOHOTHOpUTHOE 0 0 bubmmorexa LIOK
P ' e 27.02.2024 = https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpEIUBaHUE. 3aKOH
25 §e3aBI/IIZHi[/10ro Hainl{cl OBaHUsA 0 0 bubmmorexa [TOK
8 05.03.2024 = https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npusHakoB. JIJabopaTopHas padora 0 0.5 bubnnoreka [JOK
Ne 5 «M3yuenue pe3ynbpTaToB ' 12.03.2024  https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U IUTHOPUIHOTO




CKpEILMBAaHUS Y IPO30(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue 1 0 0 bubmuorexa [JOK
MPU3HAKOB, CIETUVIEHHBIX C MOJIOM 19.03.2024 = https://m.eds00.ru/863e8c60
H3menunBocTh. HeHacnencrreHHas
M3MEHUYUBOCTh. JlabopaTopHas

)8 pabota Ne 6. zydyenue | 0 0.5 bubnmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 02.04.2024 | https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psa U
BapHallMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 Jlaboparopuas pabora Ne 7. | 0 0.5 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha 09.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

bu6mmorexa [IOK

30 Perteritka vienoneka ! 0 0 16.04.2024  hutps:/m.edsoo.ru/863¢8d78
PesepBHblit ypok. O6006111€HNE TTO

31 Teme «HaciencTBEHHOCTh U 1 0.5 0 73.04.2024
W3MEHUYUBOCTH OPTaHU3MOB)

bu6mmorexa [IOK

32 (Cenexi Kax Hayka u npouece I 0 0 30.04.2024 | https://m.edsoo.ru/863e9214

13 MeToabI U TIOCTHKEHUS CEJIEKITNH 1 0 0 bu6mmorexa [IOK
pacTEeHU U KUBOTHBIX 07.05.2024  https://m.edsoo.ru/863e9214

34 buortexHonorus kak orpacib 1 0 0 bubnmnoreka [JOK
MIPOU3BOJCTBA 14.05.2024 = https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 )5 4

[NPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bubnmoreka [JOK
: IBOIIOLIHS 1 MTOJIBI €€ H3YHeHi : 0 0 05.09.2023 https://m.edsogru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui 1 0 0 bubnnoreka [JOK
00 3BOJIIOLUU 12.09.2023 | https://m.edsoo0.ru/863e9570
bu6mmoreka [IOK
3 Muipoopomionts ! 0 0 19.09.2023  https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 351eMeHTapHas
€AMHUIA BUJA U DBOJIIOIIH.
4 JlaGopaTopnas pabora Ne 1 1 0 0.5 Bubnmorexa LIOK
26.09.2023 = https://m.edsoo.ru/863e99¢6
«CpaBHEHUE BHJIOB T10
Mop(}orTorHUIecKoMy KpUTEPHIO»
5 JIBuoKyIMe cuibl (3JeMEeHTapHbIe | 0 0 bubnnorexka [JOK
(hakTOpHI) SBOITIOLIUU 03.10.2023 = https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 Ecrectaenmniii 0TO0p 1 ero dopmi I 0 0 10.10.2023 = https://m.edso0o.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas ] 0 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue 17.10.2023  https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hanpasnenus u nytu 1 0 0 bubnmoreka [JOK




JKM3HU Ha 3eMIIe»

MAaKpO3BOJIFOLIMHI 24.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH 0.5 0 07.11.2023
Ucropus xu3nu Ha 3emiie 1 METObI
10 R 0 0
€€ U3y4eHUS 14.11.2023
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU 0 0 bubnunoreka [JOK
Ha 3emiie 21.11.2023 = https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emie 1o spam 0 0 bubnuorexa [JOK
U NepuoJiam 28.11.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTuueckas padora Ne 1 0 0.5 bubnnorexa [HOK
«3y4yeHne UCKOIMaeMbIX OCTaTKOB 05.12.2023  https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJIUTEKIIHSX
14 CoBpeMeHHas cucTema 0 0 bubnnoreka [JOK
OpPraHr4ecKoro Mupa 12.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 0.5 0 bubmuorexa [JOK
(anTpoMOTeHe3) 19.12.2023 = https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) 0 0 bubnnoreka [JOK
aHTPOIIOreHE3a 19.12.2023 = https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOIIOIIH 0 0
YelioBeKa 26.12.2023
13 YenoBeueckue pacsl U IPUPOHBIE 0 0 bubnuoreka [IOK
aZjanTalny 4eJI0BeKa 09.01.2024  https://m.edsoo.ru/863eaca
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0.5 0
16.01.2024




20 S 0 0
KOJIOTHS KaK HayKa 73.01.2004
)1 Cpensl 00uTaHUS U DKOJIOTHIECKHE 0 0 bubmuorexa [JOK
(hakTOophI 30.01.2024 @ https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCTEHHH U3 Pa3HBIX MECT 0 0.5 bubmmorera [TOK
P P ' 06.02.2024  https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bu6mmoreka [IOK
23 b 0 0
MOTHHECKHE GaKTOpEI 13.02.2024  hitps://m.edsoo.ru/863¢b348
DKOJIOTUYECKHE XapaAKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora
24 02 «I1 é . .
Neo 2 « oafqu IUIOTHOCTH 0.5 0.5 20.02.2024
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — 0 0 bubnnoreka [JOK
OHoIIEHO3 27.02.2024 @ https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 0 bubmuorexa [JOK
(?KOCHUCTEMBI) 05.03.2024  https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIEI 0 0 bubmmorera [IOK
o P AR 12.03.2024 | https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccus
2 IT
8 PUPOIHBIE SKOCHUCTEMBI 0 0 19.03.2004
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 0




02.04.2024

30 buocdepa — rnobanpHas 1 0 0 bubmmoreka [IOK
AKOCHCTEMA 3eMJIU 09.04.2024 = https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 0 bubnnoreka [HOK
ounochepsl 16.04.2024  https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emiun 1 0.5 0 23.04.2004
13 CocymiecTBoBaHUE TPUPOIBI U | 0 0 bubnuorexa [JOK
4yeJI0BeYeCTBa 30.04.2024 | https://m.edsoo.ru/863ebale
PezepHblil ypok. O6001IEHHE TEMBI
4 1
3 «Co00111ecTBa M 3KOJIOTUICCKHEC 0 0 07.05.2004
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 a4 75 )5

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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