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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpamMmbl MO OHUOJOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeneneHus: moaXo0B K (GOpMHUPOBAHUIO COACpPKAaHUA y4eOHOTO MpeaMera
«buonorus» cocraBunM: KoHuentyainbHble noJoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, COACpKaHMs, pe3ylbTaTOB OOYy4YEeHHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJO0KEHUS 00 OOIIUX LEIIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit ®enepanu, a TakKe IOJOXKEHHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MIO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUN
CYILIECTBOBAHMS YesoBeuecKoro oduiectBa. COracHO HAa3BaHHBIM IOJOKEHUSM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpPEACTaBICHUE O MENAX, 00 oOmiei
CTpareruu OOydYeHMs, BOCHUTAHUS M Pa3BUTHS OOYyYaIOMIUXCA CPEJICTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o0g3aTeNbHOE MNPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHHe 1o pa3fenaM U Temaw,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3yUEHUs y4eOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3E€H, JIOTUKH O00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nmporpaMmme 10 OWONOTMM TakXKe€ YUYMTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPeIMETHBIM M TIPEAMETHBIM pPE3yJIbTaTaM
oOyueHuss B (OpMHpPOBAHUU OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOM
NEeATeIbHOCTH/YU4eOHbIX JIEUCTBUN OOYYaIOMUXCS 110 OCBOCHHIO COJICP)KaHHS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B nporpamme no 6uoniorun (10—11 xmaccel, 6a30BbIN YPOBEHB) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OHOJIOrMM, Oyarojaps 4eMmy B Hel
MPOCMATPUBACTCS HANpPaBJIEHHOCTb HA pPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TIPEICTABIEHUNA O 37I0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIICHUEM K OKpYXKarolled MNPHUPOJHON cpene.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIOrMYeCKUX TEOpU, a TaKKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJIOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHWUW B IMOBCEIHEBHOW JKM3HU JIJISl PEUICHUS MPUKJIAIHBIX 3a/1a4, B
TOM 4YHCle: TPO(QUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIl YelloBEeKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1[e1eco00pa3HOro TMOBEACHUS B OKpYKaIOLeld MPUPOAHOM cpeae, aHaiausa
BITUSIHUSI XO3SWCTBEHHOM JEATEILHOCTH YEJIOBEKAa HA COCTOSHHUE MPUPOIHBIX U
MCKYCCTBEHHBIX YKOCHUCTEM. Y CUJICHUE BHUMAHUS K TIPUKJIATHON HAMPaBIECHHOCTH
yueOHoro npeamera «bruonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 00ECIIeUeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3zoBaHMs, KOTOpasi IMpeAnojaraer QopMupoBaHue y  OO0ydarommxcs
CIIOCOOHOCTH aJalTHUPOBATbCI K HW3MEHEHUSIM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonoruss Ha ypoBHE cpenHEro oOIero oOpa3oBaHUS 3aHUMAET BaXXHOE
mecto. OHa oOecrieunBaer (GOpMHUpPOBAHUE Yy OOyYarOUIUXCS MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KUBOW mpHpone, e€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOW OPTaHU3AalMM WU HBOJIOLMUH, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuUpojbl, (HOPMHUPOBAHUS
(GYHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U 0Oe3omacHoro oOpasa
KU3HH, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJI PEUICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3a7ad  cpeaHero  olmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui (GOPMUPOBAHUS
WHTEIJIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX H  HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMUECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 JAPYTUX YU4EOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpaduu. HazpanHbie MOJIOKEHUS O TMpeAHA3HAYCHUU y4eOHOTO MpeaMera
«buosnorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K OTOOpy u
CTPYKTYPUPOBAHHMIO €r0 COJEpKaHMsI, MPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPHIM OOyYaroluecs: TOJDKHBI OCBOMTH 3HAHMUS U yMEHHS, 3HAUUMBIC IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACIAIONINE aJeKBaTHOE ITOBEJICHUE
YyeJjoBeKa B OKpY’Karollel MPUPOAHOUN cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
XKU3HU U MpakTUYecKo aesitenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CIIy)KaT OCHOBOM /it ()OPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[EHHOCTHBIX  OPUEHTAIMSX  JMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJCpKaHUS Yy4yeOHOro Marepuansa B MPOTpaMMe IO
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozasl
Hay4yHOro mno3HaHus», «Kierka kak Ouosjormyeckas cucteMay, «OpraHuszM Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHUA JUJII TPAMOTHBIX JEHCTBUI B OTHOIICHUH OOBEKTOB
’KUBOM MPHUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX POOIIEM.

JocTikenue nenu uzydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BoM
ypOBHE 00ecreunBaeTcs peleHueM CIeAYIOIUX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJIOTMYECKHX TEOPHsX,
YYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABWIAX, CIYXKAIIUX OCHOBOU
g (OpMHUPOBAHUS TPEACTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4HOTro MO3HaHMs, CTPOEHUU, MHOTOOOpa3Hu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMH, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLIECCE€ aHANIM3a JAaHHBIX O IYTSAX Pa3BUTHS B
OMOJIOTUM HAy4YHBIX B3IJISAOB, MJEH W TMOAXOJOB K HM3YUYECHHIO >KMBBIX CHUCTEM
Pa3HOIO YPOBHS OpraHU3alUy;

CTAaHOBJICHHE Yy oOOydJarouuxcsi oOmeld KynbTypbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBACHATH M OLICHUBATh SBJICHUS OKPY’KaIOIIEro
MHpa >KMBOM MpUPOJbI HAa OCHOBAaHMM 3HAHWM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUU OUOJIOTHH;

dbopmupoBaHre y OOy4YarOIIMXCS YMEHUN WUIIOCTPUPOBATH 3HAYEHUE
OMOJOrMYECKUX 3HAHUM B MPaKTUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTM TIO3HAHUS YEJIOBEKOM >KHMBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM IIPU MIPOBEICHUHN OMOJIIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESTENHHOCTH 110 OTHOLIEHHUIO K OKPY’KaIOIIeH cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COOJIOJIEHHE Mep MPOQPIIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero obpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJSeTCS 00s3aTeNbHBIM Y4YEOHBIM NPEIMETOM, BXOIAIIMM B
COCTaB NMpeaMeTHON o0nacTu «EcTecTBEeHHO-HAYYHBIE TPEMETHD.



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHETO 00111ero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMH HayKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonoruum B (OpMHPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM TPUPOABI (HAOIIOEHUE, SIKCIIEPUMEHT, OITUCAHUE,
U3MEpeHue, KilacCupUKalus, MOJACTUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHuE pa3iIMYHBIX METOOB MpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M X OPraHU3AIUSI.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YPOBHU OpPraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTaHU3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. XumMuuecKHii COCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIETKH. XHUMHUUYECKHUE DIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJIEKYJibl (TIEpBUYHAs, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUU OCIKOB.



depmeHThl — OWosormueckwe Karanuszatopbl. CTtpoeHue ¢epMmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenuduyHoctb. Kodepmentsl. Butamunsl
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuiel - (caxaposa, JaKTO3a) MW ToJMcaxapulibl  (Kpaxmall, TJIUKOIEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, Gdochorunuabl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoicTBA. buomormueckwe (yHkmum aunuaoB. CpaBHeHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpuMep B3aUMOJICHCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka xak menoctHass xuBasg cucrema. OOmmMe NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi mMemOpana, monekynbl JJHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tumnbel KJIETOK: JyKapuOTHYECKass W mnpokapuotuueckas. OcoOEHHOCTH
CTpO€HHUs MpokapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTHYECKON KJIeTKU. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XUBOTHOW U
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsI CTCHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa 1 pyHkuuu. [{lutormnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapar [Nombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWABl KJIETKH: MHUTOXOHAPWUH, TUIACTUIBL
[Ipoucxoxaenre MUTOXOHApUNA u Mactua. Buawsl miactua. HememOpanHbie
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUJI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHsiidi 1ieHTp KieTku. CTpoeHue sipa: siaepHas 000JouKa,
KapHoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. lllneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabnuiel u cxembl: «llepuogudeckas TabiauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOAb, «brocunTes 6enka», «CTpoeHne MOJIEKYIIbl OenKay,
«Ctpoenne pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue momnekybl



ATO®», «CtpoeHne 3yKapHUOTUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpPOEHHE NPOKAPUOTHYECKON KIIETKHY,
«CtpoeHue siipa KIETKN», « Y TIEBOAb», «JIumumapn.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPAaCTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUAIBbHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopaTopHas pabora Ne 2. «M3ydeHue CTpoOeHHUs KIETOK pPACTCHHI,
KUBOTHBIX U OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
ONMCAHUE.

Tema 4. ’Ku3HeneATeJbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. AcCUMMIIANMS (TIIaCTUYECKUNM 0OMEH) U
JTUCCUMUJISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMM B MOHUMAHHUH
MeTaboJIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHbiil. Ponbs dhepmenToB
B OOMEHE BEILIECTB U MPEBPAIIECHNUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (¢a3sl (QorocuHTe3a. Peaknuu
dboTocunTeza. DPhekTuBHOCTh (OTOCUHTE3a. 3HaUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BinusHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €TI0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciieniyieHue BeIIecTB, BbIICICHUE U
AKKyMYJUpPOBaHHE DSHEPrud B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkeHue u ero Buibl. KHCIOpOJHOE OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ HeKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HHPOpMaLMM B KJIETKe. ['€HEeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuust — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcusiuuu. KonupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus oTkpeiTus Bupycos (1. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W SKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bone3Hun pacteHuil, KUBOTHBIX M YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BMY) — Bo3Oyaurens CIIN/a.



OOparHast ~ TpaHCKpuIusi, peBepTaza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporact», «Dorocunre3yn, «Ctpoenue JJHK»,
«Ctpoenue n pyHKIIMOHUpPOBaHUE reHa», «CruHTe3 Oenkay, «[ eHeTHIeCcKuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHune KIeTKn», Moaeib cTpykTypsl JTHK.

Tema 5. PazMHOkeHUE M NHAUBHUAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KileTouHbIil 1UKII, WU SKU3HEHHBIM UK KiIeTku. MuTepdaza u MuUTO3.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIunnonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasimue Ha
Pa3HBIX CTAAUSIX MUTO3a. bHOJIOrMYeCKni CMBIC MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — allomNTOo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
Pa3sMHOXEHUA: JEJIEHUE HAABOE, II0OYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €ro OTANYMS OT O€CTOJIOTO.

Meito3. Craguu Mmeio3a. [Ipomeccsl, mpoucXondiiue Ha CTaausx Meuo3sa.
[ToBenenne xpomocoM B wmenose. Kpoccunroep. buonornueckwiti cmbicn u
3Ha4YeHUE MeNo3a.

["ameTorenes — mporecc 0oOpa30BaHUS TIOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTCHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U CHepMaTto3ounoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTeHE3). OJMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJeHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOE pa3zBuTHE. THIIBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIIOCOOHKIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButune pacrennil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmunplt u cxembl: «DOpMBI pPa3MHOXKEHHUS OpPraHU3MOBY, «J[BoWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku Oakrtepuit», «CTpPOEHHE TMOJNOBBIX KJIETOKY,
«Ctpoenue xpomMocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Meinoszy», «lIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHe3 y MIEKONUTAIOIMINX U
yenoBekay, «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CriepMaTo30u1bl
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHas MOJICNIb-alIUIuKauus «JleneHne KiIeTkn», MOJelb
JIHK, monenb MeTada3HON XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopuass pabota Ne 3. «HaOmromerwe MmTO3a B KIIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHUsSI MOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparaxj.

Tema 6. HacjiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHUE TEHETHKU. METOoabl TeHETUKH (THOPUI0JIOTHYECKUH,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnYeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHorubpumHoe CKpemyBaHue. 3aKOH eIMHOO00pa3usi TUOPHUIIOB TEPBOTO
nokosieHus. [IpaBuno poMuHUpOBaHUA. 3aKOH pACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
npu3HaKkoB.  lluTOreHeTMYECKHUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMS.
AHanu3upymolee ckpenmpanue. Mcnonp30BaHne aHaIu3uPYOLIEro CKPEIIUBAHUS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerienHoe HacnenoBaHwe Tmpu3zHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHMIO I'eHOB. HapylieHue cuernieHrus TeEHOB B PE3YJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas1 TEOpUS HACIEACTBEHHOCTH. [ eHeTnuecKkue KapThl.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETIEHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporamMeTHble opraHu3Mbl. HacnemoBaHue
IIPU3HAKOB, CLEIICHHBIX C ITOJIOM.

M3mMeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAClIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi M BapUallMOHHAS KPUBAs.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAQUECTBEHHBIC IMPU3HAKA U HUX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHasi, wiM TEeHOTUIIUYECKas, W3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHUMBOCTh. Meio3 U TMOJOBOM MpOIEcC — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTU. MyTarimoHHas n3MeHunBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSIAOB B HacieACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONBI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHIYCCKUM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBeHHble 3a0o0JieBaHUsI YEJOBEKAa: TEeHHbIE OO0JE3HHU,
00JIe3HU C HACIEICTBEHHON MPEapacroioKeHHOCThI0, XPOMOCOMHbBIC OOJIE3HHU.
Comarnueckne W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHIECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuupt u  cxembl:  «MoHOTMOpUIHOE  CKpeUIMBaHUE U €ro
[IUTOTEHETUYECKAasi OCHOBa», «3aKOH paCHICIUIEHUS MU €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{UrubpumHoe CKpenmBaHuey,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meto3y,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
XKUBOTHBIX M 4eJOBeKa», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJeIOBaHUS,
CLUEIUIEHHOr0 C Tnonom», «KapuoTumbel 4enoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHUYHUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

O6opynoBanue: MopAenu-anmIuKanuu «MOHOTHOPUIHOE CKpEITUBaHUCY,
«Hemonnoe nomunHupoBanue», «JurnbpugHoe ckpemmBanue», «llepekpéct



XpPOMOCOM», MHUKPOCKOIT U MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(bopMBI KPBUTLEB U OKPACKU TeMa), repOapuit «I opox moceBHO.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas padota Ne 6. «3ydenne MoaudrKarmOHHONW N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MpOUECC. 3apOKICHHUE CEJIEKIUHA U JIOMECTHKALHS.
VYyenne H. WM. BaBwioBa 0 I1eHTpaXx MPOUCXOXKIEHUS W  MHOTrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbI MPOUCXOKIAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
II0OPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUI.
I'eteposuc, wnu rubpunHas cuia. HepoicTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas tubpuamsanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHONOrUs Kak OTpacib NMPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPTaHU3MOB.

OKkojloruyeckrue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabnupel 1 cxeMbl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOTo00pasus
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMaHuX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenmity, «Otnanénnas ruopuan3anus», «Paboter akagemuka M. ®@. BanoBay,
«Jlomumnonnus», «OO0BEKTHI OuoTexHONMOTHUNY, «KiIeTouHble KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTH)KEHMSI CEJIEKIMU PACTeHUA U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B OWOJNOruu. BiusHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTUHU U APYTHUX HaYK.

CBuzerensctBa sBomonuu. llaseoHTosIOrMUEcKUe: MOCIEN0BATENBHOCTD
HOSIBJIGHUS. BHUJOB B TNaAJICOHTOJIOTMYECKOM JIETONUCH, IEpPeXOAHbIe (HOPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GpayH u Giop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3Myusi 3MOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIIOIMYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKHUX IyTell y Bcex
OpraHU3MOB.

OomonnoHHas teopuss Y. J[lapunHa. Ilpeamocbuikm BO3HMKHOBEHUS
JapBUHM3Ma. J[BIKyIME CHJIBI 3BOJIOUMU BHUJIOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpEIEIEHHAsT W3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostouu (CTI) u €€ OCHOBHbBIE TTOJIOKEHUSI.

MuxkponsBosorus. [lomynsuus kak eAMHKUIIA BUAA U SBOTIOLHUU.

JBrkymue cuiibl ((pakTopbl) PBOJIONKMKA BUAOB B Mpupojae. MyTallmoHHBINA
Opolecc M KOMOMHATHBHasT M3MEHUYMBOCTb. llomynsnMoHHBIE BOJHBI U Apeid
reHoB. M3ouus 1 MUrpanusi.

EctecTBeHHbIl 0TOOp — HanpaBisitoumii  ¢akrop s3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTar 3Bojonuu. [Ipumepsr
MIPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMop(h 03kl U UAHO0ATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOe.

Maxkpossomonust.  DopMbl  3BOJIOLMU:  (UIETHYECKas, JIUBEpreHTHas,
KOHBEPTeHTHas, napaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxieHre OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anrsa. AJanTUBHAS pagualius.

JleMOoHCTpaum:



[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsuum»,  «MyTanuoHHas
U3MEHUYUBOCTB», «ApoMopdo3sly, «Manoamantanumy», «OOmas aereHepamus»,
«/IBmkymue cuibl 3Boionun», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OO6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3IMYHBIMM THUIIAMH OKPACKH,
Ha0oOp IJIOAOB U ceMsH, KoJulekuus «[Ipumepbl 3alllUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIelb «OCHOBHBIE HAMPABJICHUS 3BOJIIOIUNWY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, kKoiekiuus «Dopmbel COXpaHHOCTH
WCKOIAEMBbIX JKHUBOTHBIX M pacTeHul», Mojaenb ammukamusa «llepekpéct
XpOMOCOM», BJIaxHble Tmpenaparel «Pa3zButne Hacekomoro», «Pa3Butue
JATYHIKW», MUKponpenapar «Jlpo3zoduna» (Hopma, MyTaruu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE TpEeaCTaBICHHUS O 3apOXKACHUU >KU3HHM. HayuHble rumoressl
BO3HUKHOBEHHUs KU3HU Ha 3emiie: aOuoreHe3 M TMaHCHEPMUs. XHUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOMOIUN. HavanbHbIe 3Tanbl
ouonornueckoi sBomoruu. ['umoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKH M KX 3SBOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuopaM. Karapxen. Apxeickas u
npotepo3oiickas Hpbl. l[laneo3olickas spa u €€ TepUOABL: KEMOPHUICKUM,
OPIOBUKCKUH, CUITYPUHUCKNN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30301cKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE ITalbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUdl H
XKUBOTHBIX. [l0siBNIEHNE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKEHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNoBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXOIcTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cwibl  ((akTophl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUN TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAaJIUM W BETBH 3BOJIIOLMH YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
yMenbi, YemoBek mnpsAMOXomsamui, YemoBek HeaHIepTanbCKui, YenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckne  pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsl),  MOHTOJIOW IHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  IpPEACTABUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUA. EJNMHCTBO 4elIOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpersr: ®@. Peman, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuip! 1 cxembl: «BosaukHoBeHne CONMHEYHOM CUCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenpHas kieTtka», <« KuBOTHasi  KJIETKay,
«IIpokapruoTnueckas kierka», «COBpeMEHHasi CHCTEMA OPraHMYECKOTO0 MUpPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOEHUS YEJOBEKA M 4YeIOBEKOOOpa3HbIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4YeJIOBEKa», «JlpeBHenmme mroan», «peBHue moan», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mymsku  «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBbOHIIA), CIENKU WIH
H300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebyia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJuieKius «Dopmbl
COXPaHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast padota Ne 1. «M3yueHue nckomaemMbix OCTaTKOB PacTEHUU U
KUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl 1 OKpPY:Ka0IIasi cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAsA, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue (axktopel. Kiaccudukanus skonorudeckux (HakTopoB:
abnotuueckre, OUOTHYECKME U aHTPOMNOTeHHbIe. JleWCTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMsl.

buortnueckue (bakTopBHL. Bupr OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAINU3M,
HEWTpanu3M. 3HaueHHEe OHOTHYECKUX B3aUMOJECUCTBUI Ul CYILIECTBOBAHMS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnomyysinud. (OCHOBHBIE —ITOKa3aTeld
HNOMYJISUUN: YHCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4uCI€HHOCTH MOIYJISIUU U €€ peryssuusl.

JlemoncTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupomnsie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuoansm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU NOMYJISAIMUA UHDY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdomorndeckre 0COOCHHOCTH PAaCTEHUHN W3
Pa3HBIX MECT OOMTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSLUNA PAa3HBIX BUIOB
paCTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbsl OHMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
(§7(0)1(S: (k1R

DKoJIOTMUeCKHe CHUCTeMbl (dKocucteMbl). [loHsTtne 00 »sKkocucteMe U
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBI 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHH HSKOCHUCTeMBbI. [luleBble 1enu ©  CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuoMacca, MPOIYKUUS. IKOJOTUYECKUE
nUpaMubl: TPOIYKUHUHU, YHUCICHHOCTH, OuomMaccel. CBONCTBa HIKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. Kuboe BemectBO U ero (GyHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHONM 3KOCUCTEMBI. JlMHaAMUYEecKOoe paBHOBeCME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OHnochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onocdepe 3eMiu. AHTPOIIOTEeHHBIE U3MEHEHHS B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " YEJIOBEYECTBA. CoxpaHnenue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TPUPOAHBIMU pECypcaMU M UX HCHOJb30BaHME. JlocTHKEeHHS
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmectBay, «llemu mnuTaHus», «OKOJOTHYECKas MTUPAMUJIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buomeno3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JCUCTBUS HA NpUPOAY», «BakHeWlne UCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX Boi», «[louBa — BakHeMIash cOCTaBIISAIOIIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
paaMoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouocheps,
«Kpyrosopot yriepoaa B 0uocdeper, «KpyroBopot a3ota B IpUpoIe».

O6opynoBaHue: MoJeb-anIiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapuu M KOJUIEKUMU PACTEHUH U
KUBOTHBIX, PUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TpYyIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepanuu, U300paXeHHUS OXPaHSIEMBIX BHJIOB
pacTeHU! U JKUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [TPOI'PAMMEBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOydaloUIMMHCA HpOrpaMM  CpEeJHEero ooumero oOpa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX PE3yJbTAaTOB OCBOECHUS Ipenmera «buomorusy»
BBIJICJICHBI CIICAYIONIHME COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIUMHUCS POCCUHUCKOM
FPa’KIaHCKOM MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIpEJeiCHUI0, HAJIMYME€ MOTHBAallUM K  OOy4YeHUIO  OHOJIOTHH,
L[EJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAIUIIMA pPa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMH, MPUCYLIIUMHU CHCTEME
OMOJIOTHYECKOT0  O0pa3oBaHUs, HaJIUYME HKOJOTUYECKOTO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorus TOCTUTAIOTCS B
€IUHCTBE YYeOHOM ©W BOCHHUTATEIBLHOM JCATEILHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IIpolleccaM CaMOIMO3HAHMsI, CaMOBOCIHTAHUS U
CaMOpPa3BUTHsI, PA3BUTHUS BHYTPEHHEWM MO3UIWM JIMYHOCTH, IATPUOTHU3MA,
YBOKEHUSA K 3aKOHY W TPABOIOPSAKY, YEJIOBEKY TPyAa U CTapUIEMy MOKOJCHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbBTYPHOMY HACIEIUIO U
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpole U
OKpYXaruien cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHoro mnpeamera «buonorusy»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYArOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IICHHOCTSM POCCHMCKOrO OOINEeCcTBa, pacHIMpeHHE >KHU3HCHHOTO
OIBITA W OMbITA AEATEIBHOCTA B MPOIECCE peaan3aliid OCHOBHBIX HAIPaBICHUUN
BOCIIUTATEJIbHOM JIESATEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMK 00YUAIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTA TMPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUNA YYCOHBIX W MO3HABATECIBHBIX 3a7a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOMN rpa)XXJaHCKON UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropaoctu 3a CBOM Kpail, ¢BOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLLIOE U HACTOSALLEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHUS OWOJOTUM B TIO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHMUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HAPOIA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUHM C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYAs 3CTETHKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUI;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3/IEUCTBUS KUBOW MPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JTMUHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W pealu3alnus 370pOBOro M Oe3omacHoro obpasza >KU3HH
(3mopoBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryispHas (Qusndyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH NPAaBWJI HHAUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJICHUS B CUTYyallUsIX, YTPOXKAIOIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyHIy, OCO3HAHHME LIEHHOCTH MAacCTEpPCTBa, TPYAOJO0UE;
TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHUECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIILHO

BBINOJIHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MpodeccrnoHaTbHON NesSTENbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO U €amMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHUE OIbITA
IUTAHUPOBAHMSI TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEACTBUM  JIs
OKPYXKaroUen Cpebl;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HAHUSI W YMEHUS TMpU pEUIeHUH MpoOJeM, CBS3aHHBIX C PpPalMOHAJIbHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJE,
HAIpaBJICHHBIX Ha COXpAaHEHHE pABHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JEUCTBUN, MPUHOCAIIUX BPEd  OKPYKAKOUIIEH
OPUPOAHON cpelie, YMEHUE MPOTHO3UPOBATh HEOIArONPUSITHBIE 3KOJIOTHYECKHUE
MOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUH U MIPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHONM, KOMMYHUKATUBHOW W COLHAAIBHOMN
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B ITPAKTUYECKON AECATEIBHOCTU KOJIOTHYECKOU
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKU M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOIO HA JHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHWTATEIICKOM KYyJNbTYpPBl KaK CpEICTBA
B3aMMOJICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneun@uk OHOJOrMM KaK HayKH, OCO3HaHUs €€ poJii B
(OpMUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO
MPEACTABICHHUS 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peUlIeHUuu MpodiieM
COXPAaHEHUS IIPUPOJHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pEmaTb PECypCHble MpoOJIeMbl  Pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEe BBIXO/A U3 II00AJBHBIX HKOJIOTHYECKUX MPOOJieM U
o0ecrieyeHus  Mmepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PALlMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKHX 3HAHUHW B LENIX
HOBBIIIEHUST OO0IIed KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
IpU U3Y4EHUH OUOJIOTHY;

MMOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh TIOJydaeMble 3HAHUSA i1 aHaiu3a u
OOBACHEHHUSI SBJIICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYEHHs] HAa OCHOBE HAay4YHBIX (DaKTOB H
VMMEIOLIMXCS JAHHBIX C LIEJIbIO ITOYYEHHUs] TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATENBHOCTh MHANBUIYAIbHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caMO00Opa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH IO OHOJOTUH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCA
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIE MOHSTHUSA, OTPaKarollne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCIMUPUKY METOJOB IIO3HAHWS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MPOlLecC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHUe,  HAOJIOJEHHE, M3MEpPEHUEe, OKCHEPUMEHT U  JPYrux),
YHUBEpCAJIbHbIE y4eOHBbIE JEHCTBHUS (MO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), 00ecIeynBaroIIre (dbopmHpoBaHUE (YyHKIMOHATIBHOM
IPaMOTHOCTH UM  COLMAJIBHOM KOMIIETEHUMH OOy4YaroIUXCs, CHOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHHMS W  YHUBEpCaJbHbie Yy4eOHbIE JCHCTBUS B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTPAMMbl CPEIHEr0 O0OIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AedCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOSITEIbHO  (hopMynMpoBaTh U aKTyaIM3UpoOBaTh  MOpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MOPHUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KilaccuduKaiuu, 0000IIeHNs ), paCKPhIBATh CMBICI
OMOJIOTHYECKUX TOHSATUM (BBIIEIATh WX XapaKTEpHBIC MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

OTpENeNATh LU JACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C MOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE TIOHATHUS U1 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKUE PaCCyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aQHaAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpUBAEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IEJIbHBIE cpeacTBa A peACTaBICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOIIEHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C y4ETOM aHaIM3a MUMEIOIINXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1E€ATEIbHOCTH;

KOOPAMHUPOBaTbh M  BBIIOJHATH padOTy B  YCIOBHUAX  PEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOM J1€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IMOUCKY METOOB PELIECHUs TPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHJBl JCATEIBHOCTH IO IIOJYYEHHIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTalyH, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlM3upoOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOAUTh apryMEHTbl JJid JO0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJbTarhl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHANPABICHHbBIN MOUCK MEepeHoca CPEACTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pa6ora ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJIOTMYECKUX CJIOBapsX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamn3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATDH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIB30BaHUS HWHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiornyeckor uHbopMaIuu (CxeMbl, TpaduKu, AUArPaMMbl, TaOIUIIbI, PUCYHKH
¥ JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA mpu padboTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJIATHOCTH;

BJIQJeTh  HAaBBIKAMM  pAClO3HABaHMSA W 3alIUTHl  WHGOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) o6menmue:

OCYILIECTBISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeaaraeMoi
3aJlauM, YYUTHIBATb MHTEPECHl U COINIACOBAHHOCTh MO3MIMHM JAPYTUX YYaCTHHUKOB
JMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, TMOHWMATh 3HAuYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHHUs APYTUX JIOACH, MPOSIBISTh YBAXKUTEIBHOE OTHOIIEHUE K COOECEIHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh M HCTOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWUBUIYaTbHON
paboThI IPU PEIICHUN OMOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS NP PEIICHUN YIeOHOM 3a1a4u;

BBIOMpPATh TEMAaTHUKy UM METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUIEKTHBA,;



OPUHUMATh L€JIH  COBMECTHOM  JI€ATEIbHOCTH, OPraHHU30BBIBaTH H
KOOPAWUHUPOBATh JEUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIIAThH IUIaH JCHCTBUM,
pacnpenensiaTb pojad ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa M KaXXJIOr0 y4YaCTHHKAa KOMaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBAaTh MJAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE T[OBEJCHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBHAMM:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUSA MNpoOJeM U UX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM UEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHUSX W IMOCTYNKAaX MO OTHOLIEHUIO K >KHBOUM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM;

paclpsaTh paMKU y4yeOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pEIICHHE;

OLICHMBATh NPUOOPETEHHBIHN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPyauLUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TIOBBINIATH CBOW O0Opa30BATENbHBIN |
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh  HaBBbIKAMU  IIO3HABAaTEJIbHOM  peQuieKCMM  KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pedJIeKCUU IJIs OLIEHKH CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATH PHUCKUM U CBOEBPEMEHHO NPUHHUMATh PELICHHS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBl JPYTMX IIPM aHAJIW3€ pe3yJbTaTOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEAOCTATKU U IOCTOUHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTbl JPYIMX IIpH aHaJIW3€ pe3yJIbTaTOB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s yueOHoro npeameta «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO 3HAHWUM, BUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3JIMUHBIX YUYEOHBIX CHUTYallMSIX, @ TaKkKEe B PealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owojorueid. B mporpamme mnpeamMeTHbie
pe3yNbTaThl MPEACTABICHBI MO TOaM O0yUCHHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE Ouosoruu, (YHKIIMOHAILHOM
rPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHUE PacCKphIBaTh COJIEp)KaHHE OUOJIOTUUECKUX TEPMUHOB WM TOHSTHH:
KU3Hb, KIJIETKA, OpraHu3M, MeTabojau3M (0OMEH BEIISCTB W IIPEBpAICHHE
SHEPIruM), TOMEOCTa3 (CaMOpEerysilivs), YPOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHUSA), HACIEICTBEHHOCTh, U3MEHYMUBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE Wu3JIaratb OWOJIOTMYECKUE TeopuH (KJIETOYHas, XPOMOCOMHasil,
MyTallMOHHAsI, IEHTpajbHas J0TMa MOJEKyasipHOH Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKJECHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHUIlbI
UX MPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OTNMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUMN, OpraHu3alvs WU TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBIDKCHHE  THUIIOTE3bI,  BBISBIICHUC
3aBUCUMOCTH MEXIY HCCIEIYEMbIMH BEIMYUHAMH, OOBSICHEHHE MOTYyYECHHBIX



pPE3yNbTaTOB, WCIOJI30BAHHBIX HAYYHBIX TMOHSITHH, TEOPH W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO W SHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHJMBHUIYAJIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATHh TOJYYCHHBIC 3HAHUS 1T OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHS MPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOM
KHU3HU C 1eJpl0 obOecrieyeHus O€30MacHOCTH CBOETO 3[0pPOBbS U 370POBbS
OKPY>KaIOIINX JIFOACH, COOIOIEHUSI HOPM IPaMOTHOTO TIOBEICHHUSI B OKPYKAIOIICH
NPUPOIHON cpele, NMOHMMaHWE HEOOXOAMMOCTH WCIONb30BAHUS JOCTHKEHHMA
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHI Ul PalMOHAIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- H
AUTUOPUHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEA0BAHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MPaKTHUYECKHe paboThl, COOII0NATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MeUITHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIh30BaTh MOHATUIHBIN ammmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydueOHOrOo mpeamera «buomorus» ¢ 11
K1acce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OuOJIOTHH, (YHKIIMOHATHLHOU
IPaMOTHOCTH YeJIOBEKa JIsl pEIICHUS )KM3HEHHBIX 3a1a4;

YMEHHUE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB WM TTOHSTHM:
BU/JI, IOMYJISILUS, T€HO(OHA, SBOJIOLMS, ABUXKYIIUE CUIIbI ((PAKTOPBI) SBOJIOLUH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHueE, IKOJIOTHYECKUE (HaKTOPBI,



DKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBI, pEAyLEHTbl, LEeNd  I[HUTAHHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOopuH (PBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OSBOJIOLUMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpiieBoro cxoacra K. M. boapa, depenoBanusi TJIaBHBIX HamlpaBJICHUNA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIJIAJIETh METOJJAMHA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOJICHHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJICHWW, OpraHU3alys W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBW)KEHHME  THUIIOTE3bl,  BbISBIICHUE
3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU BEJIWMYUHAMH, OOBSCHEHHUE IOIYYEHHbBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM W 3aKOHOB, YMEHHUE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TOMYJALMNA, TMPOIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOTeOlEHO30B U 3KOCHCTEM, OCOOEHHOCTU TIPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BELIECTB M IOTOKA HSHEPIMM B SKOCHCTEMAX, AHTPOIIOTCHHBIX W3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BELIECTB M OHOT€OXHMUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJIS NMPUHATHS NMPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KHU3HU C 1eJblo obOecriedyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKpY>KaIOIIUX JIFOAEH, COOII0/IEHNs HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIen
MPUPOJHON cpefie, NMOHMMaHUE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHXKEHHIM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATBHOTO MPUPOIONOJIb30BAHMS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIeCTB U YHEPTUU B IKOCHUCTEMaXx (LIeNH MUTAHMUS);

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TMPaKTHUECKHe paboThl, COOII0NATH
npaBuia npu pabote ¢ ydeOHbIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKH OLEHUWBATh W HMHTEPIPETUPOBATh HHPOpPMAIUIO
OMOJIOTUYECKOTO  COJIepKaHUs, BKJIIOYAIOLIYIO T[ICEBIOHAYYHBIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMAIMK, HAYYHO-TIOMYJISpHbIE
MaTepuaibl),  paccMaTpuBaThb  IJIOOAJTbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHbIE W YCTHBIE COOOIICHMUS,
0000111ast 6MoJIOrMYecKyr0 UHGOPMAILIMIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabusie | IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! bronorus kax fayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U IX OpTaHHU3AIHS 1 bubmorexa HOK
P t https://m.edsoo.ru/7f41c292
. bu6mmorexa [{OK
3 XUMUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 PKu3HeneATENEHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHMe 1 UHIMBUYaIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U H3MEHUYUBOCTD 3 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekus opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOC BPEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
bubmuoreka [JOK
! IBOIMOUHOHHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpyskaiolLas cpeaa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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 IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero U3yYyeHHus | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «cnonb30oBaHue pa3INIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJOTHYECKIX OOBEKTOBY
buonoruueckue cucTeMsl, MPOIECCHI bubnmnoreka [JOK
3 1
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XuMuuecKkui coctaB KieTku. Boga u 1 bubmmorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nunorexa [JOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue 1 05 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl
WJIM KaTajasbl)»
b K
7 Yrinesonsl. JIunuael 1 nbmmorexa L0

https://m.eds00.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

bu6nmoreka [IOK

8 Hywrennossie kucnotsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u meTonbl u3y4eHus bubnuoreka [IOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KieTka kak 1iejocTHast )KxuBast
cucremMa
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHUs KIIETOK Bu6moteka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpPOIIpenapaTax u ux
OTIMCaHUEC»
bu6nuorexa [IOK
12 OOMeH BelIecTB WM METab0IU3M https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 ®otocnites. XemocHnTes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckuii oomen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. [lemeHue
KieTku. Muto3. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmoeHue MuTo32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocunTe3s Oenka. Peakmms but6mmorekxa [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpancasuus — Guocknres benka https://m.edso0.ru/863e796e
18 Hexierounsie opMBbI KHU3HU — bubnuorexa [JOK



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.edso0.ru/863e7540

bubnmoreka [IOK

19 ®DopMBI pa3MHOKEHHS OPTaHN3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaboparopHuas pabora Ne 4 bubnmnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus OJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 WNunuBuayansHOe pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubmmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 npu3HakoB. MoHOTHOpUAHOE bubmorexa LHOK
https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UrHOPHUIHOE CKpEelMBaHue. 3aKOH
25 f{IGSaBI/II::Hf/[oro H;::J'Iuel,[[OBaHI/IH bubnmorexa LIOK
https://m.edso0o.ru/863e89a4
MPU3HAKOB
CueruieHHOE HacJe10BaHNe
npusHakoB. JlabopaTopHas paboTa
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuotexa [JOK
MOHOTUOPHUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpernapaTax»
27 I'enernka mona. Hacnenosauue but6mmoreka [IOK



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

IMIPU3HAKOB, CICIIJICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menunBocTh. HeHnacnencTeeHHas
W3MEHYHMBOCTb. JlJabopaTopHas

pabota Ne 6. M3yuenue bubnmnoreka HOK
28 . 1 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO PsJia U
BApUALIMOHHON KPUBO»
HacnencrBeHHass ©3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnmnoreka [JOK
«AHanu3 MyTaluui y qpo3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bubnuorexa [JOK
30 Peneriica wienosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600111€HNE 10
31 teme «HaciencTBeHHOCTh 1 1
W3MEHYUBOCTh OPTaHU3MOBY
bubmmoteka [IOK
32 Cenekuus kak Hayka i mpouece 1 https://m.eds00.ru/863e9214
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bubmmoteka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHomorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'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 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoTshI padoThI
pecypcsbl
1 OBOJIIOLMS U METObI €€ U3YUEHUS 1 bubmmorexa LHOK
B A i https://m.edsoo.ru/863ea20e
9 Hcropus pasBuTHs IPEACTABICHUN 1 bu6nuoreka [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 M 1
HKPOIBOTOLHA https://m.edso0.ru/863e9cle
[Momynsmus Kak 35eMeHTapHast
€MHMIIA BUJA U YBOJIIOLIUH.
4 Hl.;6o ETO I:IHaH abora Jﬁo 1 1 0.5 bubmorexa HOK
PATOPHAi b ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHIO)
5 JIBroKky1ue cuisl (31eMeHTapHbIe 1 bu6muoreka [IOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9dad
bu6nunorexa [JOK
6 E i 0TO 1
CTECTBEHHEII OTOOP M ero GopME! https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepa»
8 HamnpaBnenus u mytu 1 bubnmoreka [JOK

MaKpO3BOJIIOLUU

https://m.edso0.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 3BOIIOITUH

Ucropus xu3nu Ha 3emiie 1 METO/Ibl

10 .
e€ n3ydeHus
11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butne %u3HM Ha 3emiie 110 3paM U bubnmoreka [JOK
IIepruoIam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTEILHOTO U )KHBOTHOTO MHPA.
13 [IpakTuyeckas padora Ne 1 05 bu6mmoreka [IOK
«M3y4eHne HCKOMaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX
14 CoBpemMeHHas cucreMa bubmmnoreka [JOK
OpPraHUYECKOI0 MUpa https://m.edso0o.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (AHTPOIIOTEHE?) brbmorexa [JOK
i P https://m.edsoo.ru/863eac2c
JBxyuue cuibl ((hakTopsl) bubmmnoreka [JOK
16
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIH IBOJIOIUH
yelioBeKa
18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJanTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6001IeHNE TTO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»
20 OKoJorus Kak HayKa
21 Cpenbl 00uTaHus ¥ YKOJIOTHYECKUE but6mmoreka [IOK



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

(bakTopsI

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

AbGuotnueckue GakToOpHbI.
JlaGopaTtopHnas paborta Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHul U3 pa3HBIX MECT 0.5 bubmorexa LHOK
https://m.edsoo.ru/863eb10e
obutanusny. JlaboparopHas pabota
No 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubnuorexa [JOK
23 brommieckue paxTopet https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomyssiun. [Ipaktudeckas padota
24 Ne 2 «ITomcuér muroTHOCTH 0.5
MOMYJSIIIUIA Pa3HBIX BUIOB
pacTeHun»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTENIN 3KOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUBI. bubmorexa LOK
N https://m.edso0.ru/863eb5fa
CaoiictBa 3kocucteM. Cykueccus
28 [Ipupoanslie 3kocUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 Buocdepa — rnobanbHas bu6muoreka [IOK
JKOCUCTEMa 3eMJn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

o6uocdepsr

https://m.edso0.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 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI
34 «Co0011ecTBa 1 YKOJIOTHIECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






