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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY ISt
OTpEJIEICHHUs] TOAX0J0B K (POPMHUPOBAHUIO COJEPKAHMS Y4eOHOTO MpeaMeTa
«buonorusi»  coctaBwiIM: KoHUenTyanbHble mnojoxeHns DPIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJAEp)KaHUA, pe3ylbTaToB OOydeHus U
TpeOOBaHMI K YPOBHIO IMOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUS 00 00IIUX LENSIX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero o6Opa3oBaHuss B Poccuiickoit @Denepanuu, a TakkKe IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU >KUBOM MPHUPOJABI U 00ECTICUeHUN
CYIIECTBOBAHMS UeJOBEUECKOTo oOmiecTBa. COriaacHO HAa3BAaHHBIM MOJIOKEHUSIM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiorun Ha€r MpeAcTaBICHUE O LEsIX, o0 oOuieit
cTpaTernd OOy4YeHHUs, BOCHUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS CPEICTBAMU
yueOHOoro npeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIEp>)KaHUE, €ro CTPYKTypy, pacupenesieHue IO pa3ieiaM H  TeMaM,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YyUEHUsl Y4EOHOro Marepuaia ¢ y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU 0OpPa30BaTEIBLHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpamme 1o OHONOrMM TakK€ YUMTHIBAIOTCS TPEOOBAHMS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAanpeIMETHbIM M NPEIMETHBIM pPE3yJIbTaTaM
oOyuenuss B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
NEeSATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPKaHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
NPUHIMI TMPEEMCTBEHHOCTH B M3YyYEHMHM OHMOJIOTHH, Ojarogaps 4eMy B HeW
IPOCMATPUBAETCS HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHWM, CBSA3aHHBIX C
(GbopMUpOBAaHHEM  €CTECTBEHHO-HAYyYHOTO MUPOBO33pEHMS, LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJOTMYECKOTIO MBIIIJIEHUS, IPEICTABIECHUN O 3I0POBOM
oOpaze *u3HU U OEpPEKHBIM OTHOIIEHHWEM K OKpYXKaoIIeH MNPUPOAHOU cCpeje.
[ToaTOMy Hapsxy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUU >KMBBIX CUCTEM PA3HOTO PaHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLECCOB B Mporpamme Mo OMOJOTUH YAEIECHO BHHMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUW B MOBCEIHEBHOMN JKU3HU IJISl PEUICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCJe: TPO(PUIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUI 4YeOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
1eJIecOo00pa3HOro TMOBEACHUS B OKpYXalolledl MpUpOAHON cpele, aHanusa
BJIUSIHUSA XO3SMCTBEHHOW IESATENBHOCTH YEJIOBEKAa HAa COCTOSIHUE NPHUPOAHBIX H
VCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAHON HAIPaBJIEHHOCTH
ydueOHoro npeaMera «buogorus» MPOJUKTOBAHO HEOOXOJAMMOCTBIO 0OecTeUeHUs



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IIKOJIHOTO0 OHOJIOTHYEeCKOTro
oOpa3zoBaHus, KoTopas mpennonaraer (opMuUpoBaHHe Yy  oOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa obecrieunBaeT (GopMHUpPOBaHUE Yy OOyYarOUIUXCsl MPEACTaBICHUN O
HAay4YHOM KapTUHE MHpA, paclIupseT U 0000IIaeT 3HaHUS O KUBOW MpPHUPOAE, €€
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHM3allMM U JBOJIIOLHH, CO3MAET
YyCIOBUSI  JUIA:  TO3HaHUS  3aKOHOB  JKMBOM  IpuUpojbl, (HOPMHUPOBAHUS
(GyHKIMOHAJIBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W Oe3omacHoro oOpasza
YKU3HH, SKOJIOTUYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonpiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JJI PEIICHUS! BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  cpeAHero  olmiero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu odecriedynBaeT yciaoBHs Ui (GOPMUPOBAHUS
WHTEJJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W  WH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET MHTErpalid OHOJOTMYECKHX 3HAHHMM C
MPEAICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PUBUKHU, XUMUU
u reorpaduu. Ha3zBaHHble NOJIOKEHUS O MpeAHA3HAUYEHUU Y4YEOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OHOJIOTHH.

Ot6op conepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPa3HOTO MOJIX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyYarolrecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUUMbIC MJis
dbopmupoBaHusi O00IICH KYyJbTYphI, OMNpPEACISAIONINEe aJeKBATHOE ITOBEJICHUE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TOpakTUueckou aestenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT JIEMEHTBI COICPKAHMsI, KOTOPbIE CIyX,aT OCHOBOH 111 (POPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHpa U
LHEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHW3alUU
OMOJIOTMYECKOT0 00pa30BaHUS.

CrpykTypupoBaHHe coOJep)KaHus y4eOHOro MmaTepuana B Iporpamme Io
OMOJIOTMHM OCYILECTBICHO C Y4YE€TOM NPUOPUTETHOTO 3HAYEHHs] 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aluy U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buoiorus»
BBIJICJICHBI CIIEIYIOUIUE COJIepKaTeNbHbIe IMHUU: «buonorus kak Hayka. MeTozsl
HAy4yHOTO Mo3HaHus», «KneTka kak Ouosorudeckas cucrema», «OpraHu3zM Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasue OpraHMYECKOTO MHUPay,
«IBOJIIOIUS dKUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp u3zydyenuss yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIQJIcHUE  OOYy4YalOUUMUCS  3HAaHUSMH O  CTPYKTYpPHO-(DYHKIIMOHAIBHOMN
OpraHM3allMi JKUBBIX CHUCTEM pA3HOrO0 paHra M NpUOOpeTeHHe YMEHUMU
UCIOJIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PELICHUSI PA3JIMYHbBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKaIllUX OCHOBOU
U1t OPMUPOBAHUST TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUHU, MHOT000pa3uu U OCOOEHHOCTSX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allyH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YarOMMUXCS IMO3HABATENIbHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIIECCE aHalM3a JAaHHBIX O MYTSX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, WACH M MOAXOJOB K M3YYCHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy oOydJarommxcsi oOmeil KyJbTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHITH U OLICHUBATH SBJICHUSI OKPYKAIOLIETO
MUpa KUBOM MPUPOABI HA OCHOBAHUU 3HAHUW W ONBITA, IMOJYYEHHBIX MpHU
W3y4YEeHUH OMOJIOTHH;

dbopMupoBaHrue y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B TMPAKTHUUECKOW JEATEIBHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCMHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTHU TO3HAHUS YEJTOBEKOM >KHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIEHUS K HEeM, COOIOICHUST S TUUECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUWU IS TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCETHEBHOM KU3HU TSI
OLICHKH TOCJIE/ICTBUI CBOEH AESITENIbHOCTH M0 OTHOLIEHUIO K OKPY’KaIOIIeH cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHWE W COONIOJCHUE Mep MPOPHIAKTHKA
3a00JIeBaHHI.

B cucreme cpennero oOmiero obOpasoBaHusi «buosnorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBIIICTCS 00SI3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBEeHHO-HAy4YHBIE TPEIMETHI.



Jlist m3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CPETHEro 001Iero oopa3oBaHums
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kimacce — 34
yaca (1 gac B He/1eII0).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMH 1
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOM HAy4YHOM KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Mertoabl O3HaHUS KUBOM MPUPObI (HAOTIO/IEHNE, SKCIIEPUMEHT, OIMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

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

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHuE pa3IMUYHBIX METOIOB IpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3aIUsl.

Xupble crucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenust ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CaoiicTBa 6MOCHUCTEM U UX pa3HOOOpa3ue. Y POBHHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBI.

JlemoHCcTpanuu:

Tabnuibr 1 cxembl: «OCHOBHBIC TPU3HAKH )KU3HNY», « Y POBHU OpraHU3aIlUN
YKABOW MPUPOIBD».

Oo6opynoBanue: Mojienb moJiekyinsl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHAUYECKHN COCTaB KIIETKA. XHMUYECKHUE JJIEMEHTBI: MaKpPOXJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HeszaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€JIKOBOWM MOJIEKYJibI (TIepBUYHAS, BTOPUYHAS, TpETUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CcBoicTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmeHThl — Owonormyeckue Karamuszatopel. CrTpoeHue depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYrineBoapl: MoHOcaxapuabl  (TVIIOKO3a, pubo3a U J1€30KCUpu003a),
nucaxapunpl - (caxaposa, JaKkTo3a) M mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuner:  Tpurnauuepuasl, Qochomunuasl, crepounsl. [ 'uapodUIBLHO-
ruapodobHbie  cBoiicTBa. buonormueckne ¢yHkmuu unuaoB.  CpaBHEHHE
yTJIE€BOA0B, OEJTKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBeie xwucnorel: JIHK u PHK. Hykineotuasl — MoOHOMEpBI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JHK. Ctpoenue u ¢pynknuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[uronorus — Hayka o kieTke. Kiierounast Teopust — npumep B3auMOIECHCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Krnerka kak menoctHas >kuBasi cucreMa. OOmme TMpU3HAKK —KIIETOK:
3aMKHyTas HapykHasi memOpana, mosekysbl JIHK kak reneruyeckuid arrmapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: »yKapuoTHYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOM U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIUKC, UX
¢bynkuuu. [Inazmatuueckas meMOpana, e€ cBoiictBa u ¢pyHkuuu. L{luronnazma u eé
opraHousibl. OmHomemOpannbie opraHounbl kietku: OIIC, ammapar ['onbmxwy,
mu30coMbl. [loyaBTOHOMHBIE OpPraHOU[IbI KIIETKH: MUTOXOHIPUH, IJIACTHUBL.
[Ipoucxoxnenne MUTOXOHApUM u mnactud. Buasl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Snpo — perynsTopHbIil eHTp KieTku. CTpoeHue sjpa: sjaepHas o00souka,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxiun, K. M. bap.

Huarpammsbl:  «PacnpenesieHne XHUMUYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuubl 1 cxembl: «lleproguyeckas TabiauIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «bruocunres 0enka», «CTpoeHuEe MOJIEKYJIbl OETTKay,
«Ctpoenue dpepmentay, «Hykneunonbie kuciorel. JJHK», «CtpoeHne MoJeKybl



AT®», «CtpoeHHne 3yKapuOTHUYECKOW KIIETKH», «CTpOECHHE KUBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOW KIETKN», «CTpoeHue NpOKAPUOTHUECKON KIETKNY,
«CTpoeHue sapa KIETKN», « Y TIEBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHE [UIsi MPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MUKpOMpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl UK KaTalasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPAaCTECHUH,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U HX
OMHUCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BeniecTB, Wi MeTab0IU3M. AcCUMMIISIMS (TIIIaCTUYECKUI OOMEH) U
JUCCUMUJIISIIIUA (PHEPreTHUEeCKUl OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB M SHEPrUU B TMOHHMAaHUU
MeTaboIr3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHbIii. Posb ¢pepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas ¢a3pl (orocuHTe3a. Peakiuu
dborocunTeza. DPhekTuBHOCTH (hoTOCUHTE3a. 3HAUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emiie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a s
JKW3HU Ha 3eMIIe.

OHepreTudeckuii oOMEH B KIIeTKe. PacierieHue BeIecTB, BBIJIEICHUE U
aKKyMYyJIUPOBaHUE DJHEPrUU B KIETKE. OTallbl HSHEPreTUYECKOro oOMeHa.
['muxonu3. Bpokenne u ero Buabl. KucmopoaHoe OKHCICHHE, WU KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOE dbochopunpoBaHnue. D¢ hHeKTUBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakunm wMarpuuHoro cuHTe3a. ['eHermueckas wuHdopmamms u JHK.
Peanuzanusi reHernueckoil uHbopManuu B KIETKe. ['€HETHYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchsauuu. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. cropust otkpeiTust Bupycosn (/. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHUW, JKUBOTHBIX M YEJIOBEKA, BBI3HIBAEMbIC
Bupycamu. Bupyc mmmynonedunura genoeka (BHY) — BozOynurens CII/]a.



OOpatHast ~ TpaHCKpUMIHs,  peBepraza W  uHTerpasza.  [IpodmmakTika
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpauuu:

[Toptpetsr: H. K. Konbnos, /. . iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMmbl: «Tumnbel nuTanusy, «Metadbonuzm», «MUTOXOHAPUSY,
«JHepreTudyeckuii ooMeny», «Xiopormtacty, «Dorocuntes», «Crpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTe3 Oenkay, «[ eHeTnaeckuit Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM ki Bupyca CIIN/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenue JIHK u tpanckpunimsy,
«buocunTes 6enkay, «CTpoeHue KICTKN», MOAENTb CTPYKTYphI JIHK.

Tema 5. PazMHoKeHNe U HHAUBUYAJbHOE PA3BUTHE OPTAHU3MOB.

Kietounblii 1uKI, WM SKU3HEHHBIM LUK KIeTku. MHTepdaza u mMutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAa0Op — KapUOTHII.
JunnouaHeli W TalIOMAHBIM ~ XpOMOCOMHBIE ~ HAaOOphBl.  XpOMATHBI.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUSI M  HHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemast ru6esb KIETKH — aromnTo3.

@opMbI pa3MHOXKEHHUSI OpraHU3MOB: Oecriooe U mojaoBoe. Buabl 6ecnosioro
Pa3MHOXKEHUS: [I€JIEHHE HAaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBaHUE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIs1 CEJIEKIINH.

[TosoBoE pa3sMHOXKEHUE, €r0 OTIUYHS OT OECIIOIOTO.

Meito3. Cragum meio3a. IIpomecchl, MpoUCXOadIIME HA CTaausIX MeKo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormueckuid CMbICT U
3Ha4YeHUE Meno3a.

l'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIie *keme3bl: CEMEHHUKUA M SUYHUKH. OOpa3oBaHUEe U Pa3BUTHE TMOJOBBIX
KJIETOK — TameT (CrepMaro30Mj, SIHIEKIeTKa) — CIIepMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKICTOK W crepMaro3ouaoB. OmuiogoTBOpEHUE.
[TapreHorenes.

NunuBunyanpHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobOnenue, racTpyisiiusi, opranorere3. IloctamOpuoHansHOEe pa3BUTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHUS: MPsAMOE, HEmpsiMoe (JIMYMHOuYHOE). BrusiHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YpO/JICTBA.

Poct u pasButue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUsS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHcTpanUm:

Tabmuupr u cxembl: «@POpMBI Pa3MHOXKEHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pACTEHUI», «BereraruBHOE pa3MHOKEHHUE
pactenuitn, «Jlenenue kieTku Oaktepuity, «CTpOeHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpomocombl», «Knerounsli mukin», «Pemmukanus JTHK», «Mutosy,
«Metiosy, «IIpsiMoe u HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MICKONMUTAIOIINUX U
4e0BeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPaThI «CriepMaTo30uibl
MJICKOITATAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAIOWEro», «KapruoknHe3 B KIIETKax
KOpEIlIKa JIyKa», MarHuTHash MOJeNib-anIiuKanus «JleneHrue KIeTKu», MOJEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpeHapaTax».

Tema 6. HaciieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuTus reHeTUKHA. Pob nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKiaa pocCHilCKUX M 3apyOeiHBIX
Y4E€HBIX B pa3BUTUE TEHETHKU. MeTonpl TeHeTHKU (THOPUIOIOTUYECKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKUi). (OCHOBHBIE T'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAaHOBJIEHHbIE . Menaenem.
MonorubpuiHoe CKpelMBaHue. 3aKOH eIWHO00pa3vs THOPUIIOB IIEPBOTO
nokoneHusd. IlpaBuno gomMuHHpoOBaHMs. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAclieJOBaHUS
npu3HakoB.  [luTOreHeTMYECKUE  OCHOBBI  JIUTUOPUAHOTO  CKpEIIMBAHUS.
Ananu3upyrolee ckpenpanue. Mcnonp30BaHue aHaIU3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuerienHoe  HacnefoBaHue mnpusHakoB. Pabora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapyleHnne cuerieHust TeHOB B pe3yibTare
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH. [ €HETUUECKHUE KAPTHI.



I'enetuka moma. XpoMOCOMHOE OmMpeAesieHUe Mmoya. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BU/IBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHASI.
Ponp cpempl B HEHACHENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN ps M BapUallMOHHAS KPUBas.
Hopma peakunu npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacneactBenHasi, WM TEHOTUIIMYECKas, M3MEHYMBOCTh. KomOMHaTHMBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMPOIECC — OCHOBA KOMOWHATUBHOU
W3MEHUYMBOCTUA. MyTarimoHHas U3MEHIMBOCTh. Kiaccudukarms MyTaIuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHsie (GaKkTOpHbI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3menunsoctu H. Y. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka wenoBeka. Kapuwotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBeKa: TCHEATOTHISCKIM, OJIM3HEI[OBRIM, [IMTONCHETUUCCKUIM, OMOXUMHUYICCKHM,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIpEAECIICHUE IEeHOTUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[P-ananu3a. HacnencrBennole 3a00JjeBaHMA YEJIOBEKA: TEHHbIE OOJIE3HH,
OOJIE3HH C HACJIEACTBEHHOM MpPEIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue W TreHepaTuBHbIE MyTanuu. (CTBOJIOBbIC KIETKU. [IpuHUHAMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUYECKUX
Oone3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU TeHETUYECKUX 3a00JICBaHUI YeIoBEKa.

JlemoHCcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHUE UM €ro
IATOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LUTOr€HETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeIIMBaHUEY,
«lluronornuecknue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS, «Mernos»,
«B3auMoencTBue  AJUIEIbHBIX T'€HOB», «l'€HEeTMYEeCKHEe KapThl pPaCTCHUH,
JKUBOTHBIX M 4eJIOBEKa», «l'eHeTuka monay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOTO0 ¢ TmonoM», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukanronHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBaHue: Mojenu-anIUIMKauu «MOHOTHOPUIHOE —CKpEIIMBaHUE,
«Hemomnoe nmomuHMpoBanue», «JlurmbpuaHoe ckpemmBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repdapuid «I'opox moceBHOM.

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTUOPHUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopatopHast padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE U aHaAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesnexnus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUUN U JTOMECTUKALMS.
Yuenue H. W. BaBumoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. LIEHTpbI MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMKU. MacCoBbIi U MHIUBUTYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUMU M KUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuAuHT. Yucras nuHuss. CKpenuBaHUE YHUCTHIX JUHUM.
['ereposuc, wiu rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — AyTOPUJIMHT.
Otpanénnas rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJyYCHUE TOJMUIUIONIOB. JlOCTHIKEHUS CENeKUUM PAaCTCHUW, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib NpOU3BOJACTBA. ['€HHAas WHKEHEpUsA. ITarlbl
co3ganusi pexomouHanTHou JIHK wu Tpancrennsix opranusmoB. Kietounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KnonupoBanne BBICOKOMPOAYKTHUBHBIX CEIILCKOXO3SMCTBEHHBIX OPTraHU3MOB.

DKoJIorTMYecKMe W 3Thyeckue  mpobiembl. MO  —  reHeTHuecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. WU. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. O.
NBaHoB.

Tabmuiel U cxeMbl: Kapta «LleHTpbl NPOUCXOXACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanéunas rudbpuauzanus», «PadoTel akagemuka M. @. MBanosay,
«Ilomumnongus», «OO0beKTH OMoOTexHONOTHHY, «KileTouHble KymbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TIJI0JI0B U KOPHETUIO0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYeCKue padoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIJIMYHOE XO34WCTBO, JIaODOpaTOPHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTO B OMOJNOrMu. BiusiHue 3BOJIIOIIMOHHON TEOPWUH HA PAa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeuzerenscTBa  3Bomonuu. IlaseoHToNIOrMYECKHE: MOCIEA0BATENIBHOCTD
NOSIBJIEHUS BHJIOB B THAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (DOPMBIL.
buoreorpadguueckue: cxocTBO U paznuune GayH U GJop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M Pa3auuMsl SMOPHOHOB PAa3HBIX BHJIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTe y BcCex
OpPTraHHU3MOB.

OpomonnonHas teopus Y. JlapeuHa. IIpennochuiki BO3HUKHOBEHHS
JapBUHM3MA. J[BWKYyIME CHJIBI 3BOJIOUMU BUJIOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomonuu (CTI) u €€ 0OCHOBHbBIE MOJIOKEHUSI.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrokymue cuibl ((pakTopbl) PBOJIONMKA BUAOB B Ipupojae. MyTallmoHHBINA
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. l[lomynsliMOHHBIE BOJHBI W Jpeid
reHoB. M3oauus 1 MUrpanus.

EctecTBeHHBI1 0TOOp — HampaBistommid ¢akrop s3Bojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT, OpPraHU3MOB Kak pe3yibTar 3Bojronuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UAHOATANITAIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BHUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MaxkposBomoriusi.  dopmbl  3BosOLMU:  puUIeTHYECKas, JUBEPreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IporcxoxIeHne OT HECHEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHas paguarus.

JleMoHCTpauuu:



[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabmuupl u cxemsbl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3eMiie», «3apOabIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OoppOBI  3a
cylecTBoBaHue», «EctecTBeHHbIN 0TOOPY, «MHOroo0Opasue COpToB pacTeHUIN»,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanmoHHas
U3MEHUYHUBOCTBY, «ApoMopdo3sl», «Manoanantanuny», «OOmas aereHepaius»,
«/IBmxymue cuibl 3Bosronuny, «Kapra-cxema wmapmpyra myremectBus Y.
Jlapsuna», «boprba 3a cymectBoBanme», «lIpucmocoOI€HHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHme», « IKOJIOTHUECKOE BU000PA30BAHUE).

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IUYHBIMUA THUITAMH OKPACKH,
Ha0Op TUIOMOB U CeMsH, KOJUIeKIusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
YKUBOTHBIX», MOJIe]Th «OCHOBHBIE HANpPaBJICHUS HBOJIOLHUNY, 00bEMHAS MOJCIb
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckas xapta wmupa, koiekuus «Dopmbel COXpaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUuW», Mojenb ammmkanus «llepexkpéct
XpOMOCOM», BIIaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHblie U NpaKkTHYecKue padoThbl:

Jlabopatopnasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTUUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucocoO0ICHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHay4yHbBIE TIPEACTABJIEHUS O 3apOXKACHUU KWU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TMaHCIepMus. XuUMUYEcKas
ABOJIONMS. AOWOTEHHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCIIepUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKOW 3BOMIOINH. HauanbHbIe 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBbie KIETKM W HMX HBOJIOIUA.
DopMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam U nepuojaM. Karapxen. Apxeickas u
npoTepo3oiickas dpbl. l[laneo3olickas 2pa u €€ TmepuoAbl: KEMOPHUICKHMA,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »9pa W €€ mnepuoAbl: MNaJCOTCHOBbI, HEOTCHOBBIM,
AHTPOIIOT€HOBBIN.



XapakTepucTruKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUN u
KUBOTHBIX. [I0osiBJIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOrO0 MHpa KaK OTpaKeHHE H>BotoUUUd. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororesesa. CxoactBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxymue  cuiabl  (pakTopsl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymeneli, YenoBek npsaMoxondmni, YenoBek HeaHAEPTAIbCKHAM, YemoBek
pa3ymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEMSl CYILECTBOBAaHHsS, 00JIacTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckue packl. OCHOBHbIE  OoOJbIIME  pachl:  €BPONECOUAHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (9KBAaTOpUAJbHAs),  MOHTOJOHUIHAs
(a3uarcko-amepukaHckas).  UYepTbl  OPUCHOCOOJEHHOCTH  NpeACTaBUTENCH
YeJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHCTpanuu:

IToprpetsr: ®@. Penu, JI. Ilactep, A. U. Onmapun, C. Mumnep, I'. FOpn, Y.
JapBuH.

Tabmunel u cxembl: «Bo3aukHoBeHnne CoTHEUHOM CHUCTEMBI», «Pa3BuTHE
opraHudyeckoro  mupa», «PacturenpbHas  kietka», <«KuBOTHasg  KJETKay,
«IIpokapuotnueckast kieTka», «COBpEMEHHAs CHUCTEMa OPTraHHMYECKOTO MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJOoBeKa», «llpeBHenmmue oam», «pesHue moam», «llepsbie
COBPEMEHHBIE JII0N», «HenoBedecKrue pacs».

O6opynoBaHue: mymsku  «[Ipoucxoxxynenne — yenoBekay  (OOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAaHBLOHIIA), CJCMKH WU
M300pKEHHUSI KAMEHHBIX OpYIUH MEepBOOBITHOTO YesioBeKa (KaMHHU-YOMIEpHI,
pyowna, ckpebyia), TEOXpoHOJIOrMYecKass Tabnuia, KoJuiekius  «DopMbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKkTH4YecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHne nckomaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsl «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKoyorus Kak Hayka. 3aJjaud U pa3/ielibl SKOJIOTuU. MeTO bl SKOJIOTHYECKHUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3AYLIHAs, IMOYBEHHAas,
BHYTPUOPTraHU3MEHHAs!.

Okonoruueckue (aktopel. Kiaccuduxamus skxoioruueckux (HakTopoB:
abuotuyeckue, OWOTHUYECKHE U aHTPOINOreHHbIe. JleHcTBHE SKOJIOTMYECKHX
(GhaKTOpOB Ha OPTAaHU3MBI.

Abunotndeckue (akToOpbl: CBET, TEMIIEPaTypa, BIAKHOCTh. DOTONEPUOAN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buornueckue (bakTophI. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYpPEHLUsI, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJEOHHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAUY€HHE OWOTHMYECKUX B3aMMOJEWUCTBUM [Jisi CYIIECTBOBAHUS
OpraHU3MOB B MMPUPOJIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyjsiiud. (OCHOBHBIE IOKa3aTelu
NOMYJSILMNA: YHMCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHCTpauuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuupbl u cxembl: kapta «IIpupogusie 30HbI 3emuan», «Cpeasl oOUTaHUS
opranuszMoBy», «®Potonepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH poOcCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckue 0COOEHHOCTH pacCTEHUN U3
Pa3HBIX MECT OOHUTaAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB
KOJIEYCa».

[Ipaktuueckas padora Ne 2. «I[loacuér mI0THOCTH MOMYJISIUN pa3HbIX BUJIOB
paCTEHUIN.

Tema 4. CooGuiecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiecTBo opraHu3MoB — OuoneHo3. CTpyKTypsl OHMOIIEHO3a: BHJOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dxoyiornyeckre cucrtembl (d9kocucteMbl). I[loHsiTue 00 »dKocUCTEME W
ouoreorieHoze. DYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, pEAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckne (muiLeBbIe) YpPOBHU OKOCUCTEMBI. [luieBble LeNMM U CETH.
OcCHOBHBIE TIOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIUS. ODKOJIOTHYECKUE
nupamMubl: MPOIYKUIHUU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak ¢akrop ycroiunBocTH 3KocucTeM. CoXpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecMe€ M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemecTB U OMOre0OXMMUYECKUE KBl AIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOreHHbIE U3MEHEHUST B Ouocdepe.
['mo0anbHbIE 9KOJIOTHUECKHE TPOOIEMBI.

CocyiectBoBaHue IIPUPOLBI " 4eJIOBEYECTBA. Coxpanenune
Oropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VIOPABJIECHHUS NPUPOJHBIMU pPECypcaMd U MX HCHOIb30BaHHWE. JloCcTHKeHHs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHCcTpanuu:

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

Tabnuuel u cxemsl: «lluieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBa», «llenn nuTaHus», «IKOIOrMUECKas HUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecan, «buoneno3d Bomoémay», «ArpouenHos», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHS HA IpUpOAY», «BaxHelmme HMCTOYHHUKH
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BakHeHIIash COCTaBISIONIAS
ounochepr», «DakTopel aerpaganuu nouBy», «llapHukoBbIi 3Pdex», «DakTopsl
paaroaKTUBHOTO 3arpsisHeHust Ouocdepr», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Oumocdepe», «O30HOBBIM dKpaH Ouochepb,
«KpyroBopot yriiepona B buocdepe», «KpyroBopot azora B mpupoie».

O6opynoBaHue: MoAeb-anIIMKaKUs « TUTIHUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble co00IIeCTBaY, KoJieKInn «buoiienosy, «Bpenurenu BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
YKUBOTHBIX, TIPUHAJJISKAIINE K PA3HBIM AKOJIOTHYECKUM TpyHIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoii ®enepanuu, U300pakKe€HUS OXPAHSIEMBIX BHIOB
pacTeHUi U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
bMOJIOTMN HA  BbA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COOQO, ycraHaBIMBAaIOTCS TPEeOOBaHHUS K pe3yJbTaTaM
OCBOGHMs  OOyyalolmMMHUCA HporpaMM CpegHero oomero oOpa3oBaHHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIICYIONINE COCTABJISIONIME: OCO3HAHHE O0YYarolUMUCA POCCUMCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbBHOCTH
U CaMOONpEACICHUI0, HaJW4Me MOTHUBAIlMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKJECHHM JIUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUN pa3BUTHSI OMOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAaMU, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpeameTa «bHOJOTHs) TOCTUTAIOTCS B
CAVHCTBE YYEOHOW M BOCIUTATENBHON JIEATETHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOTMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEHW [MO3UIUU JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAIKY, YEJIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KyJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont denepaunu, Opupose U
OKPY>KaIOIIEH Cpee.

JIndHOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCs PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HECHHOTO
OMbITA U OMbBITA JAEATEIBHOCTH B IMPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TPU CO3JAAHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENBHBIX 3a/a4, BBHIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX UM MCCIEAOBATEIbCKUX 3a/a4, YBaXKUTEIHLHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM ACSITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaxJaHCKOU WJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHHS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTH TMEpPE.
PonuHoi, ropaoctu 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaeriHas yoexxaEHHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3amnute OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOIa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, HTHYECKOTO TOBEICHHS;

CIIOCOOHOCTh OIICHUBATH CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJAJa B TOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/TAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUHOM JXU3HU B COOTBETCTBHH C
TpaauusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUECKOM JINUHOCTH;

5) ¢u3nueckoro BocnUTaHHSA, (POPMUPOBAHHS KYJIbTYPbI 30POBbSI
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE W peanu3anus 370poBoro M 0Oe3omacHoro oOpasza >KU3HU
(310poBOE  TUTaHUE, COOJIIOJCHHE TUTMEHWYECKHMX MpPaBHWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE LEHHOCTH TNpPaBWJl HWHIAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCHEACTBUN U HEMPUATUS BPEAHBIX NMPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPyA0BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYJy, OCO3HAHHE LIEHHOCTH MAacTepCTBa, TPYAOIIO0UE;

TOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K pa3iuyHbIM cdepam npodhecCUOHATBHOU JeSTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oynaymeld mnpodeccun U peanru30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTMYECKON KyJIbTYpbl: MPUOOPETECHUE OIMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHWE TrjI00aJbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTed HX
pelieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MpPU HU3YyYEHUU OUOJOTUU
3HaHUS W YMEHUS TIpU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZICHME TpaBWUJ  TOBEACHUS B TIPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHWE pPABHOBECHUS B HSKOCHUCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HEINPHUATUE JIEWUCTBUM, NPUHOCIIIMX BpEI  OKPYXKAIOLIEH
NPUPOIHON cpelie, YMEHHE NPOrHO3UMPOBAaTh HEOJIAroNpUSTHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYUE PA3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, SKOJOTHYECKON KYJIBTYpHI,
ombITa NEATEIbHOCTH HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATHBHOW W COLHAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JMAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM W YHUTATEIILCKOW KYyJbTYpPbl KakK CpPEACTBA
B3aUMOJECHUCTBUSA MEXY JIFOJbMU Y MMO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OUOJOTUM Kak HayKd, OCO3HaHUA €€ poiu B
GbopMHpPOBaHUM PALMOHATIBFHOTO HAYYHOT'O MBIILIICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTaBICHUSI 00 OKpYXKaIoIeM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpolaeM
COXpaHEHHUs IIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJISI COBPEMEHHOM HHUBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IAHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTb PECypCHble  MpPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJieM U
oOecrieueHusi  TMepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJIOTUYECKMX 3HAHUM B LEJAX
MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTU OOydaroniuxcs, GopmMupyeMoi
IPU U3y4YEeHUU OMOJIOTHH,

MMOHMMAaHHUE CYIIHOCTH METOJO0B MO3HAHUSI, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh TMOJIydaeMble 3HaHMS [JIs1 aHajiu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpa M MPOUCXOASIINX B HEM HW3MEHEHUH,
yMEHUE JeflaTh OOOCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
peteHus mpo0JIeM B peajbHbIX JKU3HCHHBIX CUTYalIUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW MESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTHBHOMY MOJYYEHHIO HOBBIX 3HAaHHUN MO OWOJIOTUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIE MOHSTHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHCNU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MpoILiece,
CUCTEMa, Hay4yHbIN (haKT, MPUHIIKII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaONMIOJEHHE, MW3MEpPEHUEe, OKCIEPUMEHT U JIPYTUX),
yHUBEpCAJIbHbIC ydeOHbIC JCHCTBHUS (IO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaronne (dopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M  COLIMAJbHOW KOMIIETEHIMH OOy4aroluxcs, CIOCOOHOCTb
00yyYaroImuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCHUTIIIMHAPHBIE,

MUPOBO33pPEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMbl CpPEIHETO OOIIEero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBiagenne YHHUBEPCATbHBIMHA yueOHbIMH MO3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE AeliCTBHUS:

CaMOCTOSITeNIbHO  (OPMyNMpOBaTH W aKTyaJlU3UpPOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPH OCBOCHUHM 3HAHUWA MPUEMBI JIOTUYECKOTO MBILIIJICHUS
(ananm3a, cuHTE3a, CpaBHEHM S, KilacCupUKaIu, 0000IICHHS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBAaTh
CBSI3U C IPYTUMHU MOHSITHUSIMM);

OTpEeNeNiaTh IeIU ACATEeNbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYCCKHUE TOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBICHUM
YKUBOM MPUPOIBI;

CTPOUThH JIOTMYECKUE paCCyXAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE CpencTBa U1t peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H U OTHOIICHUM B M3y4aeMbIX OMOJIOTUYECKHX OOBEKTaX, a



TaKK€  NPOTHBOPEYMA  PA3HOr0  poOJad,  BBIABIEHHBIX B Pa3jIMYHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PELICHHUS MPOOJIEeMbl ¢ YIETOM aHalu3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM JACSITEIBHOCTH;

KOOpDIMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIICHUE IIPH PELLIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKIE IEHCTBUS:

BJIa/I€Th HaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOJOB PELIEHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTA IO MOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEpIpeTaluM, MNPeoOpa3OBaHUIO M TPHUMEHEHUI0 B Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILUJICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh U (OpMynIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh [PUYMHHO-CJICACTBEHHBIE CBSA3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHHUs, HaXOAUTh APTYMEHTHl IJIsl J0Ka3aTelbCTBa
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYyallUsM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh 1I€JICHANIPABICHHBIM MOMCK MEpeHoca CPeACTB U CIOCOOOB
NeicTBUS B IPO(ECCUOHATIBHYIO CPELY;

YMETb MEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYIO M MPAKTHYECKYIO 001acTu
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEU, MPEUIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax AaHHbIX, B MHTepHeTe), aHaIu3upoBaThH



UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IpecTaBICHUS, KPUTHUECKHU OLIEHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH Pa3JIMYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAMMOM ISl BBITOTHCHUS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMaNbHYIO  (OpMYy  MpEACTaBICHUS
ounosiornyeckor nHGpopmaruu (Cxembl, rpaduKu, TUuarpaMMbl, TaOIHUIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BAaTh HAYYHBIM SI3bIK B KauyecTBE CpeACTBA mpu pabore cC
OMOJOrnyeckoM HMHQPOpMALME: MNPUMEHATh XUMHUYECKHE, (QU3NYecKue u
MaTE€MaTU4YeCKHe 3HAKU U CHUMBOJIBI, (popMyiibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJISITHOCTH;

BJIQJETh  HaBbIKAMM  pAaclo3HaBaHWd M 3allUTBl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMH JIe/iCTBUSIMH:

1) o6menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCEX Cepax >KM3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY OOCYXIaeMON TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTENIBHO BBIMIOJIHEHUS TIpeajaraeMou
3aJlay, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JPYTUX YYACTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaTh HEBEpOATbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh Pa3jIMYHbIMM CHOCOOaMU OOIEHUS U B3aUMOJEUCTBUS, NMOHUMATh
HaMEpPEHUs JPYTUX JIOAEH, MPOSIBISITh YBAXKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M KCIOJH30BATh MPEUMYINECTBA KOMAHIHOW U WHAWBUAYAJILHOM
paboThI MPU PEIICHUN OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUN Y4eOHOH 3aauH;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NPUHUMATh LM  COBMECTHOM  J€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUA IO €€ JOCTMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTbh pold C y4€TOM MHEHMI Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOI'O y4YaCTHHKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHUBAaTh HJIEH C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

OgByaieHue yHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU 1HICTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NpOOJIEM U HUX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHMX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYINKAaX MO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATENIBHYIO JESITEIBHOCTD, BBISIBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSATENIbHO  COCTaBJSATh IUIAH pEIIeHHs Npo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pellIeHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbIX 00JIaCTSAX 3HAHWM, TMOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBH M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI, MCNOJIb30BaTh MPUEMBI peQUIEKCHH AJIsi OLEHKU CUTYyalluH, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH pEUIEHUS M0 HUX
CHIKEHUIO;



IIPUHUMATh MOTHBBI W apPryMEHThl JPYIMX @PH aHaIM3€ pe3yJbTaToB
NESATEIIHOCTY;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0s, TOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPM AHAIU3E pe3yJIbTaToOB
JESATEIIHOCTY;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3UILMH APYTOT0 YEIOBEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi nporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOYAIOT cHeludpuueckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI AEUCTBUN IO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHMM, BUbI JESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS U
INPUMEHEHUIO 3HAHWW B Pa3IUYHBIX YYEOHBIX CUTYalMsX, a TAKXKE B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUICKUX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
XKU3Hb, KJIE€TKA, OpraHu3M, MeTaboim3M (OOMEH BEIeCTB W IpeBpalleHUEe
SHEpPruM), TOMEOCTa3 (CaMOpEryJsilys), ypOBHEBAsE OPraHU3alUs KUBBIX CHUCTEM,
caMOBOCIIpOU3BeIeHUE (PErpOoayKIIHs), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHUE HU3Jarath OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJIsipHON Ouosnorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pacteHuil H. 1. BaBunoBa), onpeaensiTh rpaHULlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, MPOLIECCOB W SIBJICHUM, OpraHu3alys U IpPOBEJICHUE
OMOJIOTMUECKOTO  AOKCIEPUMEHTa,  BBIIBI)KEHHWE  THUIOTE3bl,  BBIABICHUE
3aBHCHUMOCTH MEXJy HCCIEIyeMbIMU BEIUYMHAMU, OOBSICHEHUE TIOIyYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMCHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC NMPU3HAKH BUPYCOB, KJICTOK MPOKAPHUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALCHUSI SHEPTUU B KJETKe, (poTocuHTE3a,
IJIACTUYECKOTO W DJHEpPreThueckoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, HWHIUBUIYAIILHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATHh TOJIYYCHHBIC 3HAHUS 1T OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, NJISl TPUHITHS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOU
JKU3HM C 1IeJIbl0 oOecrieueHus: Oe30MacCHOCTH CBOETrO 3/I0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JIOACH, COOIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY>KaroIIen
IPUPOHON cpene, TMOHMMaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  OuojlorMu | OMOTEeXHONOTUHA  JUIsI  PallMOHAIBHOTO
MIPUPOIONIONIE30BAHUS;

YMEHUE pelaTh »JJIEMEHTAPHbIE TEHETUYECKHUE 3aJlayd Ha MOHO- H
TUTUOPHUIHOE CKPEIIMBAHME, CIICTIJICHHOE HACIEI0BaHNUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJSl MpeIcKa3aHus HACJIEIOBAHHS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE pPaboOThl, COOI0IATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HHOOPMAIHIO
OMOJIOTHYECKOTO  CO/ACPIKAHMS, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIEIOBaHUN B OHOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN ammapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHH, (PYHKIIMOHAITHHOU
TPaMOTHOCTH Ye€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJICP)KaHUEC OHOJIOTMYECKUX TEPMHUHOB WM TIOHSATHI:
BU/I, TIONYJISALUS, T€HOMOH, IBOJIIOLMS, ABUKYIINE CUIIbI ((PaKTOPBI) SBOIIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJOTHYECKUE (AKTOPHI,



ADKOCHUCTEMA, MPOJAYLEHTH, KOHCYMEHTBI, PpPEAYLEHTbl, UENU MUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

YMEHUE H3Jararb OHOJOTMYECKHE TEOpuu (SBONIOLUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBanusi rjiaBHbIX HallpaBiICHUN U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. U. Bepuanckoro),
ONPENEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHUS B OMOJIOTUHU: HAOMIOJACHHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBJICHMI, OpraHU3alusi U MpPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIIMYMHAMHU, OOBSCHEHHE IMOITYYECHHBIX
pPEe3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

YMEHHE BBIICISTh CYIIECTBEHHbIC MPU3HAKK CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TMOMYJAIMN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYILEHTOB,
OMOreOlEHO30B M JKOCHUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JE€WCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHU3MbI, I[EpeHOca
BEIIECTB M IIOTOKAa JHEPIMM B HKOCHUCTEMAX, AHTPOIOIEHHBIX H3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TMPUMEHSTH MOJYyYCHHBbIC 3HAHUS JI1 OOBSICHEHHS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJICHHUM, IJISI MPUHATHS MPAKTUYECKUX PEIICHHN B MOBCEIHEBHOU
KHU3HU C 1eJbplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3J10pOBbS
OKPYXAIOIIUX JIFOJIeH, COOII0ICHUSI HOPM TPaMOTHOTO TIOBEICHUSI B OKpY KaroIei
OPUPOAHON cpee, MOHMMaHWEe HEOOXOAMMOCTU HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /ISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINMOJHATh JIA0OpAaTOpHBIE M MPaKTUYECKHe paboThl, COOI0NATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

YMEHHE KPUTHUYECKH OIEHMBATh U HWHTEPIPETUPOBATH HUH(OpPMAIIHIO
OMOJIOTUYECKOTO  COJIEp)KaHMs], BKJIIOYAIOUIYIO0 IICEBJOHAy4YHbIE 3HAHUA U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGMOpPMAIINH, HAYYHO-TIOMYJISIPHbBIE
MaTepuaibl),  paccMaTpWBaTh  TJ00aTbHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
0000111251 OMOJIOTHYECKYIO MH(DOPMAIIMIO U3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTbI padoThbI
pecypchbl
bu6mmoreka [IOK
! buonorns kax nayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpraHU3ALHS 1 bubmmorexa LOK
P i https://m.edsoo.ru/7f41c292
. bu6mmoteka [IOK
3 XUMUYECKHUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubmnoreka LIOK
4 KHIHCCATENBHOCTE KICTKA 6 https://m.edsoo.ru/7f41c292
5 PasMHOkKeHME M HHIMBUYAIbHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEL M H3MEHYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3MoB. OCHOBBI 3 bubnnorexa [HIOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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

11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOMOUHONHAT BHOTOrHA o . https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bu6nunoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3MBI i OKpYKAIOLIAA CPeAa > . https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4
Coo011ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
5 P 2
C3CPBHOS BPEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IIpakTudeckue
n/n Bcero U3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypchbl
bu6mmoteka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl MO3HAHHUS dKUBOU TPUPOIBI.
[IpakTrueckas padora Ne 1
2 «/cnonp30BaHUE Pa3IMYHbBIX 1 0.5 bubsmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX OOBEKTOBY
3 buonoruueckue cuctemsl, IPOLECCHI 1 bu6mmoteka LIOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 Xumuueckui coctaB KiaeTku. Boga u 1 bubnuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso0.ru/863e674e
bu6nmmoreka [IOK
5 b .C 0 1
CAIH, LOCTAB 1 CIPOCHHE DRIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OUOJIOrHYeCcKre
Katanm3aropsl. JlaboparopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubmuorexa [LIOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
VI KaTanasbl)»
b K
7 VYraesonasl. JIunuasl 1 nbmorexa [0

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



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

bu6mmoteka [IOK

8 Hywentosbie kuciotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MmeTo bl U3y4eHUs bubnuorexa [IOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak menocTHas )KuBas
crucreMa
CrpoeHue 3yKapruOTUYECKON KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KIeToK Bu6moteka [IOK
11 pacTeHMi, )KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax v ux
OTIMCAHUE»
bubnuoreka [JOK
12 O0MeH BeIECTB WM MCTAOOMH3M https://m.edso0.ru/863e766¢
bubnuoreka [JOK
13 Porocnirtes. Xemociires https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 JuepreTueckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KICTKH. [leneHue
kietku. Muto3. JlabopaTropHas
15 pabora Ne 3 <<Ha6J'IIOI[I€)3HI/I€pMI/IT03a B 05 bubmorexa LHOK
https://m.edsoo0.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocuntes 6enka. Peakius bu6mmotexka I[IOK
MaTpUYHOIO0 CUHTE3a https://m.edso0.ru/863e796e
but6mmoreka [JOK
17 Tpancasuus — Guocknres benka https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl KUZHU — bu6mmoreka [IOK



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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMBI pa3MHOKEHHS OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
bubnnorexa [JOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue 1 Pa3BUTHE MOJOBBIX
KJ1eToK. OINI0J0TBOPEHHUE.
JlaboparopHuas pabora Ne 4 bubnnoreka [IOK

21 0.5
«M3y4eHue CTpOEeHHUsI IOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»

99 WNunuBuayanbHOe pa3BUTHE bu6mmoteka [LIOK
OpraHu3MOB https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka o bu6mmoteka LIOK
HACJIEeACTBEHHOCTH U U3MEHUNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACIIEIOBAHUS

24 npu3HaKoB. MoHOTHOpUAHOE bubnmorexa LIOK

P ) P https://m.edso0.ru/863e8878
CKpeIIBaHNe
UTHOPUTHOE CKpEITMBaHNE. 3aKOH
25 fe3a13ninfaoro HEII:)J'IHCIILOBaHI/ISI brbsmorexa [HOK
https://m.edso0.ru/863e89a4

MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npu3HakoB. JlaboparopHas paboTa

26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubmuoreka [JOK
MOHOTUOPHUIHOTO U TUTHUOPUIHOTO ' https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOTIpEnapaTaxj

27 I'enernka moma. HacrmemoBanue but6mmoreka [JOK



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

IIPU3HAKOB, CICINNICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

N3menunBocTh. HeHnacnencTeeHHas
W3MEHYHMBOCTH. JIJabopaTopHas

pabota Ne 6. 3yuenue bubnnoreka [IOK
28 . 1 0.5
MOAU(PUKAITMOHHONW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO PsIa U
BApUALIMOHHON KPUBOW»
HacnencrBeHHass ©3MEHUYHNBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [IOK
«AHanM3 MyTaui y Ipo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIpernapaTax»
bubnuorexa [JOK
30 Penrerna wenosexa . https://m.edso00.ru/863e8d78
PesepBurlit ypok. O600111€HHE 110
31 TeMe «HacaencTBeHHOCTD U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bubnuorexa [JOK
32 Ceneiuns kak Hayka  npouece 1 https://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUS CEIEKIINU 1 bu6mmotexka I[IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnoreka [IOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB IIO 34 4

[TPOIT'PAMME



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

11 KIIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
n/n Tewa ypoxa Bcero Konrpoaiibie | Ipaxririeckue u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS ¥ METOIbI €€ N3YYCHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS TPEACTABICHUM 1 bu6nunoreka [IOK
00 »BOJIIOLINN https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muipoopormions 1 https://m.edsoo.ru/863e9cle
[Momynsanus Kak 3eMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 ﬂiﬁopjTOpHI;H pabora Jl\ll'g 1 1 0.5 bubmmorexa [IOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OTIOTHUECKOMY KPUTEPHIOY
5 JIBroKy1I1e CUilbl (3J1eMEHTapHbIe 1 bubnuoreka LIOK
(baKTOpHI) IBOJIOLIUH https://m.edsoo.ru/863e9da4
. bubnunoreka [IOK
6 EcrectBenHslIi 0T60p 1 ero Gopmbl 1 https://m.e dsog_.[ru 1863696d0
Pe3ynbTars! 3BoIOIUK:
NPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmnoreka [IOK
pabota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
IpUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bu6numoreka LIOK

MaKpO3BOJIFOLIUA

https://m.edsoo.ru/863e9cle



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

HeobOpaTtumocTs 3BOJTIOINH

Ucrtopus xxu3nu Ha 3emiie 1 METOIbI

10 .
e€ n3ydeHus
1 I'unoTe3sl IPOUCX 0K ICHUS )KU3HU bubnumoreka LIOK
Ha 3eMiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3HM Ha 3eMJIe 110 3paM U bubnmoreka [JOK
nepuogam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl HBOJIOLUU
PacTUTEIHLHOTO ¥ KUBOTHOTO MUPA.
13 [TpakTuueckast paborta Ne 1 05 bu6nunoreka [IOK
«3y4yeHne uCKoraeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUICKITHSIX )
CoBpemMeHHas cucrteMa bubnuorexa [JOK
14
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bubmnoreka LIOK
15 DBOJIIOIMS YeTIOBEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBxynue cuibl (pakTopbl) bubnnorexa [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU HBOJTIOLUU
YyesioBeKa
18 YenoBeueckue pachl ¥ IPUPOTHBIC bubnunoreka [JOK
aJlarTaly YeIaoBeKa https://m.edsoo.ru/863eaea?
PesepBHeIit ypok. O600111€HNE 10
19 Teme «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»
20 OKoJorus Kak Hayka
21 Cpenbl 00MTaHUS U IKOJIOTHUECKUE bubnnorexa [HIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bhakTopbl

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

AobuoTtudeckue GakTophl.
JlaGopaTtopHnas paborta Ne 3.
«Mopdonorudyeckrue 0COOCHHOCTH

22 ACTCHHI U3 Pa3HbIX MECT 0.5 bubmmorexa [IOK
P P ' https://m.edso0.ru/863eb10e
oburanusy. Jlaboparopuas pabora
No 4. «Bnausinue cBera Ha poCT U
pPa3BHUTHE YEPEHKOB KOJICYCa)
bubmuorexa [JOK
23 b
MOTHHECKHE (aKTOpb! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XaPAKTEPUCTUKU
nonyisiiun. [IpakTrueckas paborta
24 Ne 2 «IToxcuér mioTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BHIOB
pacTeHui»
Coo01recTBa OpraHu3MOB — bubmnoreka LIOK
25
OuoIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKA3aTeIH IKOCUCTEMBI.
27 DKOJIOTUIECKUE THPAMUJIBI Buomorexa LIOK
. PDAMHIIBL. https://m.edsoo.ru/863eb5fa
CaoiicTa 3xocucreM. Cykieccus
28 [TpupoaHbIE IKOCHCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rinobanbHas bubnnorexa [HOK
JKOCUCTEMa 3eMJn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [IOK

6uochepsr

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBublii ypok. O6001I€HUE TEMBI
34 «Co0011ecTBa v SKOJIOTHICCKHE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YHACOB 1O 34 95

I[TIPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






