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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4yeOHOro MpeameTa
«buonorusi»  coctaBuiM: KoHuenryaiabHele mnoioxkenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, CoJepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpazoBanus B Poccuiickoit deneparnuu, a TakkKe IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICYCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TOJOXKEHUSIM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosiorun Aa€T MpeACTaBICHUE O UENIIX, 00 obmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopelneiieHue I0 pasjieinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHs] yUeOHOro Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa3oBaTEeNIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXcsl.

B nporpaMme mo OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U IPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB  y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHMIO COJACpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLMI TPEEMCTBEHHOCTH B HU3y4YE€HHUU OuWoJIoTUH, Onaronapss 4yemy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpPOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHUEM K OKpYy)Karolled MPUPOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIEeOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme M0 OMOJIOTMH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUS B OKpY)KAloIIeW NpUPOIHON cpeae, aHalIu3a
BJIUSIHUS XO3SMCTBEHHOM JESITENbHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» mpoauKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl pEIICHUsI OJHOM M3 aKTyaJIbHBIX 3374 HIKOJbHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOyYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpPaA, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid WM HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpupoObl, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, YKOJOTMYECKOT0 MBILUIEHHS], IEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero  o0pa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydenne Ouonsoruu odecneynBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpalMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX Y4€OHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENEJEHUsT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHWs, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Ot60p copepxkanus ydeOHOro mpeamera «buosiorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 (POpMUpOBaHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX ~ OpPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuajsa B IMPOTrpaMMe 110
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPObI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouomnoruueckas cucrema», «OpraHusm Kak



ouonoruueckas cucrema», «CuctemMa M MHOrooOpasne OpPraHUYecKOr0 MHUpPAy,
«IBOJIIOIUS AKUBOU MPUPOBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid S>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHU
WCIIOJIB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosnorus» Ha 6a3oBomM
YpOBHE 00€CIIEUMBACTCS PEIICHUEM CISAYIOINX 3a]1ay:

OCBOCHHME OOYYaIOIIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JIAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUHI U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTU B BO3MOXKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbl, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE W COONMIOACHHE Mep MNPOPUIAKTUKU
3a00J1eBaHU M.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.



Jlst m3ydenusi OMoa0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIEero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMM HaykKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIO/IEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiacCUpUKalMs, MOJETUpOBaHUE, CTaTHUCTHUYeckass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTopHblie 1 NpaKTHYeCKUe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3iIMYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aliuu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKU ), OMOC(EpHBIA.

JdeMoHCTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHMHEPAJIbHBIX BellecTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne OeTKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOicTBa OenkoB. buonoruueckue
byHKIHUU OENKOB.



depmentsl — Owuonormdeckue Karaimm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JIaKTO3a) U MoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIIUU YTIIeBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
YTJEBO0B, OEJIKOB U JIMIHUIOB KaK UCTOUHUKOB SHEPTHUU.

HykneunoBsie kucinotel: JHK wu PHK. Hyxkneoruasl — MoHOMEpHI
Hyki1enHOBBIX kKucnoT. Crpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMNH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOIbl U3yUYEHUs KIIETKH.

Knerka xak mnenoctHas xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoThueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u ¢pyHkiuu. [{utormnasma u eé
opraHousibl. OpHomemOpannbie opranHousl kietku: JIIIC, ammapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJpuM u T1iactun. Bunel mmactun. HememOpanHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOUYHBIA IIEHTP, ILIEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid 1eHTp kieTku. CTpoeHue saipa: siaepHas o0osovKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEMIECTB B KJIETKE.

JdeMoHCTpauu:

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

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogudeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue saqipa KIEeTKn», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, HSKCIEPUMEHTOB, MHUKPONIpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabora No 2. «/3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OTHCaHUEy.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BemecTB, WM MeTadoIu3M. ACCUMUIIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUU B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHbiil. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PacriernsieHue BenIecTB, BBIJICJICHHE M
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue u ero Buabl. KuciopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. l'eHernueckas wuHpopmamus u JHK.
Peanuzanusi renetudeckoil nHdopmanuu B KiIeTKe. ['eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusbli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OouocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduimura yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . N. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Xiopomnacty, «Potocuntes», «Crpoenue J[HK»,
«CtpoeHue u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbld nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monenu-anunkanuu «Yasoenue IHK wu Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBII Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonornuyeckue OCHOBBI PA3MHOKEHHSI M  HWHIUBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Npoucxoasiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

DopMbI pa3MHOXKEHHsI OPTraHU3MOB: Oecroyioe U 1mosioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJIEHWE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €r0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MPOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKknil CMBICT U
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xemne3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOEHUs SUIEKJIETOK U crepMaro3ounoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctomOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsiMoe (IMUYMHOYHOE). BriusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuupt u cxembl: «DopMmbl pa3MHOKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKka MIeKonuTaromero», «Kapuoknunes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/lejJeHue KIeTKu», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTPOCHHS TMOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieicTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reneTuku. Mlctopus pa3BUTHs reHETUKU. POk nutoiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (TUOPUAOIOTUYECKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpeluBaHue. 3aKOH eIUHOo00pasusi THOPUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel raMmeT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJEJOBaHUS
npu3HakoB.  lluTroreHernueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUSI.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JUJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO TeHOB. HapyleHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasl TEOPHS HACIIEACTBEHHOCTHU. | eHeThuecKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moya. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omoramerHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTH: HEHACIIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TeHOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAs
W3MEHYHUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOMU
W3MEHYMBOCTUA. MyTaIimoHHas U3MEHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TECHOMHBIC. YacToTa U NMPUYMHBI MyTaluii. MyTareHHble (paKkTOphbI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUIECKHM. CoBpemeHnHOE ONIPENIEIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM reHeparuBHble MyTauud. CTBONOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKH, MTPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUYCHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHNN YEIOBEKA.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOPHAHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOr€HETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTonoruueckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3AMEHUYUBOCTHY.

O6opynoBanue: Mojaenu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak Hayka MU IpoLecC. 3apOKICHUE CEJIEKUUU U JTIOMECTHKALUS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA NOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbli 1 MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. bIM3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IIOJIMIUIOUJIOB. JIOCTMIKEHMS CENEeKUUU pAaCTeHUH, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTrexHoJOrHs Kak OTpacib NMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiierounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHU.
KiloHHpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W otudeckue  mnpoosembl. MO - reHeruyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtnanéuHas rudpuausamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnounus», «OO0beKTH OMoTexHONOTHNY, «KileTouHble KyNIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC rEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIIIOIOB AUKUX ()OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKIMH PAacTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

11 KJJACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS HBOJIOIMOHHON TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OMOJIOTMU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIe (POPMBI.
buoreorpadguueckue: cxocTBO U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYyAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE MPU OTPAaHUUYEHHOCTHU PECYPCOB, HEOMpENEEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Botoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoosBosorus. [lomysiius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomymnsiiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(]O3bl ¥ UIMOA AT TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduyueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (UIIeTUYECKAs, JUBEpreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HEeCHelUaTu3UPOBAHHBIX MpeakoB. [Iporpeccupyroias
crieruanu3anys. AJanTuBHaAs paguarus.

JdeMoHCcTpauu:



[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiiey», «3apOobIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtamroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamantaumm», «O0mas aereHepanus»,
«/IBmKymne cunbl 3BofoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHue», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOIOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS BOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukauus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue mpucocoOJCHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TPENCTaBICHUS O 3apOXKACHMHM >KU3HU. HayuyHble THUMNoTe3sl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHUYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HavanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKUIA,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickags »d5pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOTO MHpa KaK OTpakeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3FOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblid. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHe COJIHEUHOM CHCTEMEI», «Pa3BuTHE
opraHudeckoro wMupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MecCTa MAaJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moam», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOU», «HenoBeyecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpTalblla, KPOMAaHbOHIIA), CIIENKUA WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue McCKOMmaeMbpIXx OCTAaTKOB PacTCHUHN U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3aauu U pa3feibl IKOJIOTUA. MEeTOAbl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHMYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHWE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHA Momysiunu. OCHOBHBIE IIOKA3aTENH
NOMYJISIUNA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie ¥ NpaKTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJISIMNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
MPOCTpaHCTBEHHAsA, Tpodudueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreorieHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTBI, PeAYIEHTh. KpyroBopoT BEmECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [luimeBbie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHUCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOAYKUIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TTPOOTIEMBI.

Cocy1iiecTBoBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUMBOCTH Onocdepsl. OCHOBA pallOHAIBHOTO
YIOpaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOJib30oBaHue. JlocTkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «DKoJoTHUECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JEWCTBHS HAa  NpuUpoay», «BaxkHeNmmMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa W TPYHTOBBIX BOA», «llouBa — BajkHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOIe».

O6opynoBanue: Mojenb-anrukamnus «TUnmudable OMOIIEHO3bI», TepOapwHii
«PactutenbHBIe COOOIECTBAY, KOUICKINH «bHOLIeHO3Y, «BpeauTenn BaKHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYSCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoii ®enepannu, Hu300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyalolMMHUCSA TNpPOrpaMM CpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE O0YYaAIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOONPEACIICHUIO, HaJWYWe MOTHUBAIlMM K OOy4YEeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBHHM C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMSI, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULIMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JluyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M TMO3HABATENBHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKIACHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSAMHU U
COI[MAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLMOHAIBHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KaUeCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCcHUTAHUA, (POPMHUPOBAHMUS KYJLTYPbI 30POBbSI U
IMOIMOHAIBHOTO 0J1ArOMOTyYHs:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHME TUCMEHWYECKHX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM U OTAbIXa, peryaspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHHE IIEHHOCTH TPaBUJ HMHIWBUIYaTbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEJCHUS B CUTYAIIHX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHHME TMOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOM M COIMATBbHOM
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodheccCHoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIEC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIIECHHWE K TPHUPOJEe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPhI: TNPUOOpPETEHHE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEN CPEeIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUU TPoOJeM, CBS3aHHBIX C PAIMOHATHHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOoCchephl);



aKTMBHOE HENPUATHE JEHUCTBUM, MPUHOCAIIMX Bpel  OKPYKAIOIIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN JEATEIBHOCTH YKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXK/TY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHWe crnenuduKu OMOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHpPOBAHUN PALMOHATIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpPEACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIeCTBa, B IO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypcHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/Aa W3 III00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCITIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
MIPU U3Y4YEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEr0 MUpPA U MPOUCXOAIINX B HEM HM3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYE€HHUSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OOyUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeUNUu(PUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEpPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OIKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIC yueOHbIC JAcHCTBUS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  yYHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepCaJIbHbIMH y4eOHBIMU NO3HABATEJIbHbIMH
NeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHA:

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

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCudUKauu, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJIOTMUECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui IpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAaH PEIICHUsA MPOOJIEeMBbl C YYETOM aHalu3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIEI0BATENbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHSI,

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBI JACSATEIBHOCTH M0 MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPHU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaudl B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBISATh I[IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 W NPAKTUUYECKYIO 00J1acTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEjiararb OPUTHHAIbHBIE MOJIXOJbl U pElICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaumeii:

OPUEHTHPOBATHCS B PA3IUUHBIX UCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiAxX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax JaHHbIX, B WHTepHeTe), aHaIU3upOBaATH



UH(OPMAITUIO PA3TUYHBIX BUOB U (HOPM MIPEACTABICHHUS], KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOpMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUYeOHBIX
3ajiay;

puoOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadeCTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: MTPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACTO3HABaHWS W 3aUTHl  WHOOpMAaIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) obmenme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH TEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPoOIeMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHH C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh LM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JEHCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TMO3ULHAA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHUCTBHSIX M MOCTYIKaxX MO OTHOLIEHUIO K >KMBOUM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJSATh IUIAH pEIICHHS NpodieMbl ¢  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacupsATh paMKHM y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAuULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBOoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CHUTyaIlUsSX, a TaKkKe B peajbHBIX
JKU3HEHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pe3yNbTaThl IPEACTABIECHBI IO T0JIaM 00YUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs y4eOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(pOpMUPOBAHHOCTHh 3HAHUNA O MECTE U POJIHU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 3a/1ad4;

YMEHHME PACKpbIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHMA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasE OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK IMPOKApHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYECHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJIS MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNpio obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHMOPHIHOTO CKpEIIMBAaHMsI JJIsl MpEJICKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThl, COOIMIOAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOrUH,
MeIUIUHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCHUUCKUX W
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LENu MUTaHUu,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TeOopuu (IBOJIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nytei oo A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOyUYEHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYYHBIX TOHATWN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBLICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B DKOCHUCTEMaX, AHTPOINOICHHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLUX IO, COOMI0IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKaIOIIEH
OPUPOHON cpene, TMOHUMAHUE HEOOXOTUMOCTH HCTOIB30BAHUS TOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelIaTh 3JEMEHTapHble OMOJIOTMYECKUE 3a7aud, COCTABIIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHPOBATH HHMOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIMU, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HOHOTIDE i Hayia 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
P t https://m.edso0o.ru/7f41c292
. bubnnoreka [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bub6anoreka LIOK
4 IKH3HEAEATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOXKEHME U MHIUBUAYAIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
- Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [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 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kounrpoabnbie  IIpakruueckue (wpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIEe
padoThI padoThI
pecypcbl
bubmuoreka [{OK
! IBOMOUHOHKAA GHONOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnmnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKAIOWas Cpeia > ! https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ccT4
bu6nunoreka LIOK
P 2
> CICPBHOE BpEnA https://m.eds00.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Kontpoabubie | IlpakTunyeckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBL.
[TpakTrueckast pabota Ne 1
2 «Mcnonp30BaHue pa3IUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buosiornyeckue cucremsl, MpoLecChl 1 bubnuotexa [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XuMHUYECKUM cocTaB KJIeTKU. Bojia u 1 bu6mmorexa [IOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CITKH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 paborta Ne 1 «3yuenue 1 05 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(bepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajas3bl)»
bu6mmoreka [IOK
7 I 1
YriteBozL. Jum et 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

bubmuorexa [JOK

8 Hyxennoseie knciiorsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust u METObI U3yUEHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHue 3yKapuoTUYECKOM KIETKH.
Jlaboparopuas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOTpEnapaTax u ux
OTIHCAHUE»
bu6mmorexa [IOK
12 OOMEH BEMECTB WM META00MH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 borocumTes. XemocuHTes https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 Onepretieckuii oOmeH https://m.edso00.ru/863e7aae
JKu3HeHHBIN IMKII KISTKU. [leneHue
kJeTku. Muros. JlabopatopHast BuGmiorexa [IOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
o Tpascasnus — Guocnres benka https://m.edso00.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — bubnnoreka [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.edsoo.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [JOK

2 Meii

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

O0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnunoreka [JOK

21 0.5
«3y4yeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOITpenaparax»

99 NunuBuyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacJaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 IpU3HaKoB. MOHOTHOpUIHOE bubmmorexa HOK

P i P https://m.eds00.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 iIIeSaBI/II:JI/IJIf/IOFO H;z:nI: OBaHUS bubmmorexa [JOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CueruieHHOe HacJIe10BaHNe
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y IpO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneruka nona. HacnenoBanue bubmuoreka [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

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

https://m.edso0o.ru/863e8c60

HNsmenuunBocth. Henacnencrsenuas
M3MEHUYUBOCTh. JlaboparopHas

paborta Ne 6. U3yuenue bubnnorexka [JOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYNBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBenHas "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnunoreka [JOK
«AHamu3 MyTanui y 1po3ouisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmuorexa [JOK
30 Fenerinica seroneia ! https://m.eds00.ru/863e8d78
Peseprublit ypok. O60011eHIE TIO
31 teme «HacnencTBeHHOCTh 1 1
U3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceeiuis Kak Hayka i npoLece L https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIINNA 1 bu6mmoreka [JOK
pacTEeHN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'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

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere | TIpaxTuieckue u3yuyeHusi =~ oOpasoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUCHUS 1 bubnnorexa [IOK
https://m.edso0o.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnunoreka [JOK
00 3BOTIOINU https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Miipooposions ! https://m.edso0o.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JIaGoparophas pabota Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(akKTOpHbl) SBOJIIOLIUU https://m.edso0o.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTathl 3BOIIONUN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
- Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepa»
8 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLIMHA

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

HeoOpaTtumocTs 3BOIIONNN

Ucrtopust sxu3nn Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTre3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaEMBbIX OCTATKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnmnoreka [JOK
OpraHnyYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOIIOLUN
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJanTaluy 4eI0BeKa https://m.edso0.ru/863eaea2
PesepBHeIil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJ0rus Kak HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHICCKHE bu6mmoreka [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

(baxTopsl

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

AlGuoTtndeckue HakTophI.
Jlaboparopuas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buotiicciae paxtops https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 No 2 «IToncuéT II0THOCTH 0.5
MOMYJISIIIAI Pa3HbIX BUOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcCHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKIeccust
28 [TpupoHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnnorexa [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoreka [JOK

omocdepsl

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 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O6001ICHHE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTTUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBenieHuey
* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue
/Tlon pen. ITaceunnka B.B., Akiinoneproe obmectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
1. Anacrtacosa JL.I1. O6mias 6uonorus. unakrudaeckue MaTepuaibl. — M.:

Benrana-I'pad, 1997.

2. bornanoBa T.JI., CononoBa E.A. buosnorus. CripaBOUHUK J1J1s

CTapIIEKJIACCHUKOB U nocTynaromux B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa 1.B. CoopHuk 3a7a4 1o oO1ieil OM0oI0Tuu AJisl MOCTYHAIONUX B

BVY351. — M.: Onukc 21 Bek, 2005.

4. 3axapos B.b., MamonToB C.I'., Connn HY. O6m1as 6uonorus: Yueob. qis 10 —

11 k. o6meoOpazoar. Yueb. 3apeaeHuit - M.: Ipoda, 2005.



5. Puc 3., Ctepubepr M. Ot kietok k aromam: MmrocTpupoBaHHOE BBEACHUE B

MOJIEKYJIsIpHYI0 Ononoruto: Ilep ¢ anrit. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3nosa T.A., Conun H.1. O6mas 6uomorus. 10 — 11 k.

PaGouas tetpaas k yueOnuky / moxa pea. B.b. 3axaposa. — M.: JIpoda, 2003.

7. Ypoku obmieit ouonoruu: [Mocodue misa yuurens / B.M. Kopcynckas, I'.H.

Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

1. «kEqunas xomnekius Ludposeix ObpazoBaTenbHbIX PecypcoBy (Habop
UPPOBBIX pecypcoB k yueOHukam smaun [lonomapesoit U.H.) (http://school-

collection.edu.ru/).

2.Wwww.bio.1september.ru— rasera «buosorus» -npunoxkeHue K «1 ceHTIOpsi».

3.http://bio.1september.ru/urok/ -Marepuanst k ypoky. Bee paboThl, Ha 0OCHOBE
KOTOPBIX CO3J1aH cailT, ObLIM onmyOIMKoBaHbl B razeTe "buonorusa". ABTopamu
caifta mpojenana 6oJbias padboTa 1Mo CUCTEMaTU3UPOBAHUIO TA3€THBIX CTaTe! ¢

y4€TOM IIKOJIBHOU y4eOHOM TTporpaMmbl 1o npeamety "buomorus".



4. www.bio.nature.ru — HaygyHbIe HOBOCTH OHOJIOTUU

5.http://ebio.ru/ - DnexTponnslii yueouuk «buonorus». Coaep UT BCe pasIeiibl
Onosorun: OOTaHHKY, 300JIOTHIO, aHATOMHUIO M (PH3HOJIOTHIO YEIOBEKa, OCHOBEI
IIUTOJIOTHH Y TCHETUKH, YBOJIOIIMOHHYIO TEOPUIO M SKOJIOTHIO. MOXKET OBITh

PCKOMCHIAOBAH y4YalllUMCA IOJIA CaMOCTOSITEJIbHOM pa6OTLI.

6.http://www.gbmt.ru/ - TocynapcTBennsiit buonorndeckuii myseit um. K. A.
TumupszeBa. Buptyanbabie skckypceun: JKUBOTHbIE B MU(ax U JI€reH1ax,
JKuoTHbIe-cTpouTenu, 3abota o moTomMcTBe, OnacHbie )XUBOTHBIE. [{udpoBbie

KOIINH (bOHI[a MY3Cs MOI'yT OBITH MCITOJIb30BAHBI B KAUECTBE HJIJ'II-OCTpaIlI/Iﬁ






