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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€JNEH, COJepKaHMs, pPE3yJbTaToB OOydYeHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPUPOABI U 00ECIICUCHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSIM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruu Aa€T MpeacTaBiICHHE O ILeNx, 00 oOmen
CTpaTreruu OOy4YeHUs, BOCHUTAaHUS M PA3BUTUA OOYYAIOLIUXCS CpEACTBAMU
yueOHOro mnpeamera «buonorus», oOnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeneiieHue 1o paszieJaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 0O0pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUH OOydYalolUXCcsli MO OCBOCHHUIO COJIEp KaHUSA
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapss 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHWW, CBSA3AHHBIX C
(GbOopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUPOIHON cpene.
[TosToMy HapsIy ¢ M3ydeHHEM OOIIEOHOJIOTHYSCKUX TEOPHH, a TakKe 3HaAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)KAIOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESITENbHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosiorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (GOpMUpPOBaHHE y  OOyYaroIIMXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, pacliupsieT U 0000IIaeT 3HAHUS O KUBOW Mpupoje, eé
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenue 6uosornn odecreynBaeT yciaoBus sl (popMupoBaHuUs
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM Y4YEOHOTO MpeameTa
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOIO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHMN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro oOpa3oBaHMUsl.

CTpykTypupoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus Kkak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAaHUNH O OUOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU
st (opMHpOBaHHS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TOJXOJIOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcs oO0meil KyJIbTypbl, (YHKIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHUS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
U3Y4YeHUU OUOJIOTUY;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEpPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS THISCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OLICHKH IMOCJIEACTBUM CBOEH JAEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTENBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOW HAy4YHOM KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpanuu:

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

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJTKOB.
HezaMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OeikoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM I1EeHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHoBbIX kucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBas cuctema. OOmme NpU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkuuu. L{utonnazma u eé
opranousibl. OgHomemOpannbie opranouasl kietku: OIIC, anmmapat Ionbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxaeHue MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIUU OPraHOUIOB KIIETKU. BKitoueHusl.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0vuKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabnMila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoenue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopaTopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEeH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B TMOHUMaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTKe. PacriernsieHue BeniecTB, BBIJICJIICHHE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuu wmaTpuuHoro cuHre3a. l'eHernueckas wuHpopmamus u JHK.
Peanuzanust reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMHUHOKUCIOT. Ponb pubocom B
onocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Crpoenue JHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-aninkanuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemasi ruOEIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Busl Oecronoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKnil CMBICT U
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie *keje3bl: CEMEHHUKU M SUYHMKUA. OOpa3zoBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u, SIMIEKIETKAa) — CHepMaTOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SUILEKJIEeTOK U crepMaro3ouoB. OIuIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctomOpuonambHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsiMoe (IMUYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt u  cxembl: «DopMmbl pa3MHOKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Meriosy, «IIpsMoe U HenmpsiMoe pa3BUTHEY, «l'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOTIUTAIOMIETOY, «SIHleKIeTKa MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHS TMOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nutoiaoruu
U IMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKril). (OCHOBHBbIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIuHOo00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upymouee ckpeumpanue. Vcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JIJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO I'eHOB. HapyleHue cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUIMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHUYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEeHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJCTBEHHOU MpeapacnoioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEAUITMHCKOU
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro IHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonoruyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue AQJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl pACTEHUM,
KUBOTHBIX W YEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3SMEHUYUBOCTD.

O6opynoBanue: MopAenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBAaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBON.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Ceniekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka U IpoLecC. 3apOXKIACHUE CEIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM pPACTEHMM M JKMBOTHBIX. OIllEHKa 3KcTepbepa. BiM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIOUIOB. JIOCTHI)KEHMS CENEeKUUMU pAacTeHUH, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHHM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel 1 cxeMbl: kKapta «L[eHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTexHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJOB U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJIEKIIMM pAacTeHUH U
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOLMOHHOW TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuune GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aAHAJIOTHYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpPTaHHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHMS
JnapBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOMNpeaeTEHHAss U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBomorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTalOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomymsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

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

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOLUHU. [Ipumepsl
MPUCHIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi. DPopMbl  IBOMIONUU:  (usIeTUYECKas, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHne OT HeCMeNHAIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! u cxembl: «Pa3BuTHe OpraHMYECKOTo MUpPa Ha 3emiiey, «3apOoabIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Wamoamantaumm», «OO0mIas IaereHepamus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHUS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, myTtanuu GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnotess
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHHE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tarnbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOLUS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpel. Ilaneo3oiickas spa u €€ mnepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

Kaiino3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHMS YeTOBEKa. AHTPONOJIOTHs KaK Hayka. Pa3Butue npeactaBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM OTOOp. OOmIecCTBEHHBIM 00pa3 KU3HH,
U3FOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBaHHS, 00JIACTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHcKkas).  YepTel  NpUCHOCOOJEHHOCTHM  MpelCTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kinetka», <« KUBOTHas  KJIeTKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 YeEJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHUS] KAMEHHBIX OPYJIuN TEpBOOBITHOTO YeNOBEKa (KaMHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIUSX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAu€HHE OWOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyiasuud. OCHOBHBIE IIOKa3aTenu
NOMYJSILMNA: YHUCIEHHOCTh, IUJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoncTpanum:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeasl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN M3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBaS,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cuctembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIeHThl. KpyroBOpoT BEMIECTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCUCTEMBI. [luimeBpie Iemu W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTHe. CyKIeccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

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

buopa3znooOpaszue kak @akrop ycroilunBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHONM JKOCHCTEMBI. JIMHaMHuecKoe paBHOBECHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B 6nochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUPOIBI 151 YEJIOBEUECTRA. CoxpaHnenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJb30BaHue. JlocThkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «llumeBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jecay, «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHMSI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBiSIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexTy, «DaKkTOphI
pPaZIMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocdeps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot azota B mpupoae».

O6opynoBanue: Mojaelb-anmuKamnus « TUnuYHbIe OMOILIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIIHX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
IIeJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATCIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, MpUPOLE H
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOICTBOBAThCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA W OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWI€HA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BHITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yOoexkJIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS [EHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIOJICHHE TUTMEHUYECKHX TPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIMBUIYaTbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NMpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHNSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKaroUIEH Cpeibl;

OCO3HAaHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsI TPU PEIICHUH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE  HENPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAOUIEH
NPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JI€ATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIOIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIeCTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJIeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOISAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYyUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoro npeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYyUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeHUu(HUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEeIOBaHUE,  HaONMIOJIEHWe, HM3MEpPEeHUE, OKCIEPUMEHT U ApPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMH OOYy4YalolmuXcs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCITUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKME 3HAHMS WM  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
o0pa3oBaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHUeCcKHE TeHCTBUA:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHMM TPUEMBI JIOTMYECKOTO MBIILIEHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE CpelcTBa LISt IpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJbHBIX U HEMaTepraIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH padOTy B  YCJIOBHSAX  PEaTBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIETI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi mpoljeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAaHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0O M NPHUMEHEHHIO B YyYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pCEHICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JeUCTBUS B MPO(HECCUOHATBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX HaHHBIX, B VIHTepHETe), aHaIM3UpPOBAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpuoOpeTaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGpopmaruu (cxeMbl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyecko HMHPOpMALUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMaHAHOW W WHAWBUIYaIBHON
paboThI IPH pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4€TOM OOIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)I0T0 WieHa KOJIIICKTHBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYAaCTHHKAa KOMaH/bl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M INOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a4u B 00pa30BaTEIbHON
JNEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM HpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KaK  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPHUEMBI peUIEKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynpTaThl ocBoeHusi nporpamMMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUU, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
JKW3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (oOMEeH BelIeCTB M IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasE OPraHU3alUs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOOOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB M SIBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUs] SHEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATUS MPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOIOICHUS] HOPM IPaMOTHOTO MOBEJCHUS B OKPYXKAIOMICH
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM s PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpEJCKa3aHUsl HAcCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIIOAAThH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(OpPMAaLIMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M IMOHSITHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLMS, ABIKYIINE CUJIBbI ((DaKTOPBHI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6mochepe B. W. Bepranckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHJOB, TOMYJALUUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PpPEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHM B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JJISI MPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOTHON cpene, TMOHUMAaHUE HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH JIJISl palliOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYTI0OBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTHMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne o/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
bu6 OK
buonorus kak Hayka 2 0.5 uommoreka L1
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubnnorexa LIOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTD KJIETKH 6 bubnmnorexa LIOK
8 https://m.edsoo.ru/7f41c292
PazMHOXkeHUE 1 MTHANBUAYATLHOE PA3BUTHE 5 | bu6nuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD 2 15 bubmmoteka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMs 1 buGnnorexa LHOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM Koa-Bo | KonTposbHbIe IIpakTuyeckue u
pasjaena 4acoB padoThI JaboparopHbie padoThI
U TeM
BBenenue 1

1 Bun 19

1.1 Hctopus 3BOTIOIMOHHBIX UAEH 4

1.2 CoBpeMEHHOE 3BOJIFOIIMOHHOE YUECHHE 8 Onucanue ocoOeii Buaa
o MOp(}OJIOTUUECKOMY
KPUTEPUIO
BrersaBienue
MPUCTIOCOOJICHHI
OpraHu3MOB K Cpezie
oOuTaHus

1.3 [Ipoucxox1eHHe )KU3HU HA 3eMIIe 3

1.4 [IpoucxoxaeHue yemoBeKa 4 BrisiBnenue npuzHakoB

CXOJICTBA 3apOJbILIECH
YeJI0BEKA U APYTUX
MJICKOITMTAIONINX,, KaK
JIOKa3aTeJIbCTBA UX
poacTBa

AHan3 ¥ OlleHKa TUIIOTE3
MIPOUCXOKICHUS




YCJIOBCKA.

2 JKOCHCTEMBI 11
2.1 Dkojorudeckue (pakTopsl 3
2.2 CrpyKTypa 3KOCHCTEM 4 CocraBieHue cxem 1enei
MMUTaHUS B SKOCUCTEMAX.
CpaBHuTENBHAA
XapaKTEepPUCTUKA
HKOCUCTEM
CBOEH MECTHOCTH
2.3 buocdepa- rinmobdanbHas s3xkocucTeMa 2
2.4 buocdepa u uenosek 2 AHanu3 1 OLeHKa
rJI00aTbHBIX
HKOJOTUYECKUX
po0JIeM U ImyTel ux
pEIIeHUs
PesepBHOE Bpems 3
Bcero: 34










IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.edsoo.ru/863e6122
METO/IOB IPU U3YYEHUH
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECChHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctas KiIeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https:/m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaTUTHYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»
bubmuoreka [JOK
7 v I 1
[JICBOJIBL. /IHITHBE https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnunorexa [IOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak menocTHas sKuBast
cucreMa
Ctpoenue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas padota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHUKpOTIpEapaTax u ux
OTTUCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wi METab0JIU3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemOCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHuecKHii oOMmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps://m.edsoo.ru/863¢7ded
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bubmuoreka [JOK
17 Tpancyinmus — GuockHTes benka https://m.edso00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHE.
)1 Jlaboparopuas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHHS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MoB https://m.edsoo.ru/863e8436
3 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 §e3aBHI():H§40r0 HaI::HL: OBaHUS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota
Ne 5 «I3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEIapaTax»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTb. JIJabopaTopHas

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

)3 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psAJlia U
BAPUAILMOHHON KPUBON»

HacnencrBenHas ”3MEHUNBOCTb.

79 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpErapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBHsiit ypok. O6006111€HNE TTO

31 TeMe «HacaeacTBeHHOCTh U 1

M3MEHYMBOCTH OPTaHU3MOB»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edso0o0.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KIIACC

Ne
n/n

TEMA

XapakTepucTHKA 1eATeJbHOCTH YYALIHXCH

aara

IV1aH | paKT

Paznen 1. BU/JL (21 yac). _
TEMA Nel UCTOPUA 3BOJIIOLHMOHHBIX UJIEU (4 yaca)

I.

PasButne Owuosoruun
B JAPBUHOBCKHUI
MIEPUO]I.

OBOIIOIMOHHAS
Teopus
K.b.JIamapka.

[Ipennocwuiku
pa3BUTUSI  TEOPUU
Y./lapBuHa.

DBOIIOLIMOHHAA
Teopus
Y./lapBuHa.

OnpenensitoT NoHATHs, POPMUPYEMBIE B XOJ€ U3YyUEHUS TEMBI.

OueHnBarOT BKJIAJ Pa3IMYHbIX YUYEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH.
OneHuBaroT NpeaNOChUIKY BOSHUKHOBEHU yueHust Y. [lapBuHa.

XapaxkTepu3yroT CoAepKaHNE IBOTOLMOHHON Teopun Y. JlapBuHa.

CpaBHHBAIOT ONPEEICHHYIO U HEONIPEACICHHYIO H3MEHYMBOCTh, UCKYCCTBEHHBIN U
€CTECTBEHHBII 0TOOP, POpMbI OOPHOBI 32 CYIIECTBOBAHKUE U JEJIAIOT BHIBOIbI HA OCHOBE
CpaBHEHUSI.

PaboraroT ¢ mutrocTpausaMu yueOH1Ka.

Pa6oraroT ¢ anekTpoHHOM (popMoii yueOHMKa

TEMA Ne2 COBPEMEHHOE 9BOJIIOIIMOHHOE YYEHHUE

(10 gyacoB)

5

Bua. Kpurepun n
CTPYKTypaA.

6-7

[Monymsanus -
CTPYKTYpHast
eIUHUIIAa BUA U
SBOJIIOIHH.

@DakTopsl  3BO-

OnpenensioT NoHATUS, GOPMHUPYEMBIE B X0J1€ U3YUCHUS TEMBI.

OOBICHSIOT BKJIa/1 DBOJTIOIUOHHON Te€OpHH B OPMHUPOBAHNE COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUDA.

OmnpenensatoT kputrepuu Buaa. OMUCHIBAIOT 0c00€H BUAA 110 MOP(HOIOTHIECKOMY
KPUTEPHIO.

XapakTepu3yroT NOMYJISLIHUI0 KaK CTPYKTYPHYIO €IMHUILY BUJIA U €IMHUILY BOJIOLUH.
XapakTepusyroT OCHOBHBIE (PAKTOPHI IBOJTIOITUH.

CpaBHMBAIOT MIPOCTPAHCTBEHHYIO OMOJIOTHYECKYIO H3OJISIITNIO, ()OPMBI €CTECTBEHHOTO
oTOOpa U JIENar0T BBIBOJIBI HA OCHOBE CPABHEHHSI.




JIFOIIUH.

EcrectBenHbIit 0TOOD
- TJIaBHas
JIBUKYIIAs CUja
ABOJIIOLIH.

10.

Ananranuu  op-
raHU3MOB K ycC-
JOBUSIM OOUTaHMSL.

1.

BunooGpazoBanue
KaK pe3yJbTarT
ABOJIIOLINH.

12.

Coxpanenue
MHOT000pa3us
BU/IOB.

13.

JlokazaTenbcTBa
SBOJTIOIUH
OPraHM4eCcKOro Mupa.

14.

3aget Nel «OcHOBHBIE
3aKOHOMEPHOCTHU
YBOJIFOLIANY

XapakTepu3yloT OCHOBHBIE aJalTalliid OPTaHU3MOB K YCJIOBHUSIM OOUTAHUS.

CpaBHUBAIOT OCHOBHBIE CIIOCOOBI U TyTH BUI000pa30BaHusl, OMOIIOTUYECKUH POTpecc U
perpecc | JISNaroT BHIBOIBI HA OCHOBE CPAaBHEHUSI.

OOBACHSIOT IPUYUHBI IBOJIIOLINN, H3MEHSIEMOCTH BUJIOB.

[TpuBOAT TOKA3aTEIHCTBA POJCTBA JKUBBIX OPTAHU3MOB Ha OCHOBE MOJIOKEHU
HBOJIIOIIMOHHOTO YYEHUS.

JIOKa3bIBAIOT, YTO COXpaHEHUE MHOT000pa3us BUAOB SBISETCS OCHOBON YCTOWYUBOTO
pa3Butus 6mochepsi.

[TpuBOIAT OCHOBHBIE 1OKA3aTEIHCTBA SBOIOIMH OPTAaHUYECKOTO MUPA.

Pemarot Onosiornyeckue 3agayu.

PaboTaroT ¢ wimtocTpausaMu y4eOHUKA.

Brimonusitot 1abopaTopHbie, MPAKTUYECKUE U UCCIIEIOBATENBCKIE PA0OTHI 110 U3y4aeMon
TeMe.

PaboTatot ¢ anexkTpoHHOM (hpopmoil yueOHHKa

TEMA 3. IPOUCXOKAEHUE KU3HU HA 3EMUJIE (3 yaca)

15.

Pa3Butne
MIPEJICTaBICHUN O
MPOUCXOXKICHUN
’KU3HU Ha 3eMIIe

16.

CoBpeMeHHbIE

OnpenensroT moHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHUS TEMBI.
AHaTU3UPYIOT U OIEHUBAIOT PA3IMYHBIC TUTIOTE3bI TPOUCXOXKICHUS KUZHH.
XapakTepu3yroT OCHOBHBIE TaIlbl OMOJIOTHYECKOM IBOJIONMH Ha 3eMIIe.
VY4acTBYIOT B IMCKYCCHH 10 OOCYKICHUIO TUTIOTE3 POUCXOXKICHUS KUZHH U
apTyMEHTUPYIOT CBOIO TOUKY 3PEHUSI.

PaboTaroT ¢ nitoctpauusiMy yaeOHMKa.




NPEJCTABIICHUS O Haxonsat undopmanuio no uzyyaeMoi TeMe B pa3IMyHbIX UICTOYHUKAX, aHATU3UPYIOT U
BO3HUKHOBEHUH OIICHUBAIOT €€, MHTEPIPETUPYIOT U MPECTABISIOT B Pa3HBIX (opMax (TE3UCHI,
KU3HU. cooOllIeHne, peropTax, aHATUTHIECKasl ClipaBka, pedepat, 0030p, mopTdhoIIHo).
PaboraroT ¢ anekTpoHHON popMoit yueOHMKa
17. | PazBuTHE XKU3HU HA
3emie.
TEMA 4 IPOUCXOXIEHUE YEJIOBEKA (5 yacoB)
18. | I'mmoTe3br OnpenensioT NoHATUS, GOPMHUPYEMBIE B X0J1€ U3YUCHUS TEMBI.
TIPOUCXOXKICHUS AHaTU3UPYIOT U OINICHUBAIOT PA3IUYHBIC TUTIOTE3bI MPOUCXOKIACHHUS YEeITOBEKA.
YeJioBeKa OnpenensroT MOJ0KEHUE YEIOBEKa B CUCTEME )KUBOTHOTO MHpa. APTYMEHTHPOBAHHO
JTOKA3bIBAIOT MPUHAJIC)KHOCTD YEJIOBEKA K OTPEICTICHHON CHCTEeMAaTHIECKON TPYIITIE.
BBIABISIOT MpHU3HAKK CXOJCTBA 3apOBIIICH YeTOBEKA U IPYTUX MIICKOITMTAIOIINX KaK
19. | ITonoxxenue JenoBeka | JOKA3aTEIbCTBO UX POJCTBA.
B CUCTEME XKMBOTHOIO | XapaKTepU3yIOT OCHOBHBIE TAIlbl AHTPONIOreHE3a. APTYMEHTHUPYIOT CBOIO TOUKY 3PEHHUS
MHpa. B X0JI¢ JUCKYCCHUH TI0 0OCYKIECHUIO MPOOJIEMBI IIPOUCXOKICHUS YeTOBEKA.
3HAKOMSTCS C MEXaHU3MOM Pacoo0pa3oBaHus, OTMEYast UHCTBO MPOUCXOXKICHHS pac.
XapakTepu3yloT OCHOBHBIC ()aKTOPHI aHTPOIIOTeHe3a. [ [pHBOIAT apryMEeHTHPOBAHHYO
20. KPUTHKY aHTUHAYYHOHN CYIIIHOCTH pacu3Ma.
DBoJOLHs  4Ye- Haxonsar nadopmaruio mo u3ydyaeMoi TeMe B pa3IMYHbIX UCTOYHUKAX, aHATU3UPYIOT U
JIOBEKa. OIICHUBAIOT €€, UHTEPIPETUPYIOT U MPECTABISAIOT B pa3HbIX (opMax (TE3HUCHI,
coO0IIIeHHE, pENopTaX, aHATMUTHYECKas CIpaBKa, pedepar, 0630p, mopTdouo).
PaboTatoT ¢ niurocTpanusMu yueOHuKa.
21. | Yenoseyeckue pachl. | BBINOIHAIOT 1a00OpaTOPHBIE, IPAKTUYECKUE U UCCIIEN0BATENLCKUE PAOOTHI 110 H3y4aeMOK
TeMe.
22. | Bauer Ne2DBo.tomus. | PaboTaroT ¢ anekTpoHHON GopMoil yueOHuKa
IIpoucxoxaenue
YEIIOBEKAY.

Pazgena 2. JKOCUCTEMUBI. 12 uacos.

Tema 5.9KOJIOT'MYECKUE ®AKTOPBI. (7 yacos)

23.

Opranusm u cpea.
Oxkosnoruueckue (ak-

OnpenensroT NoHATHS, GOPMHUPYEMBIE B X0]1€ U3YUCHUS TEMBI.
OnpenenstoT OCHOBHBIE 33/1a4M COBPEMEHHOM KOJIOTHH.




TOPBI.

24.

AOunoTnieckue
(bakTopel  Cpebl

25.

buotnueckue
(akTOpBI CpeIbL.

26.

CTpyKTypa 9KOCHCTEM.

27.

IInmeBrle CBS3M.
Kpyrosopor
BEIIECTB U
SHEPTUU B KO-
CHCTEMaX.

28.

[TpyuuHb
YCTOWYMBOCTH U
CMEHBI DKOCUCTEM.

29.

Binuguue dyeioBeka Ha
YKOCHUCTEMBEI.

Pa3nuyaroT OCHOBHBIE IPYIIIBI YKOJOTHYECKUX (PAKTOPOB (A0MOTUYECKUX, OMOTUUECKHUX,
aHTPONOTeHHBIX ). OOBACHAIOT 3aKOHOMEPHOCTH BIMSHUS SKOJIOTHUECKUX (PaKTOPOB Ha
OpraHU3Mbl. XapaKTepU3yIOT OCHOBHbIE a0MOTHYECKUE (PaKTOpHI (TEMIEpaATypy,
BJIQKHOCTb,CBET).

[IpuBoAAT NprUMeEpHI MPUCITOCOOTIEHUN OPraHU3MOB K JEHCTBUIO 3KOJIOTHYECKUX
(dakTopoB. ONMUCHIBAIOT OCHOBHBIEC OMOTHUYECKHE (PAaKTOPHI, HA KOHKPETHBIX MpUMepax
JEMOHCTPUPYIOT UX 3HAUYCHHE.

O11eHUBAIOT POJIb IKOJOTUYECKUX (PAaKTOPOB B KUZHEAEATEIBHOCTH OPTaHU3MOB.
[TpuBOIAT NOKa3aTENbCTBA B3aUMOCBSI3E€H OPIraHU3MOB U OKPYKAIOIIEH CpeJIbl.
OnpenenstoT CTpyKTypy SKOCUCTEMBI (ITPOCTPAHCTBEHHYIO, BUJIOBYIO, 9KOJIOTHUYECKYIO).
JlatoT XapaKTEepUCTUKY ITPOTYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB.

BbIIenstoT CymecTBEHHbIE PU3HAKN IKOCUCTEM, IPOLECCa KPYTOBOPOTA BEIIECTB U
MIPEBpAILICHUI

SHEPIUU B IKOCUCTEMAX.

OOBACHSAIOT IPUYUHBI YCTOWYUBOCTH U CMEHBI SKOCUCTEM. J[OKa3bIBAIOT, YTO
COXpaHEHHEe OMOPa3HO0Opa3us ABIISETCS OCHOBOM YCTOMYMBOCTU SKOCUCTEM.
XapakTepusyroT BIMSHHUE YeJIOBEKa Ha SKOcUCcTeMbl. CpaBHUBAIOT UCKYCCTBEHHBIE U
MPUPOIHBIE SKOCUCTEMBI. J[e1at0T BBIBOIbI HA OCHOBE CPaBHEHUS.

CocCTaBIsAIOT 37I€MEHTAPHbBIE CXEMbI IEPEHOCA BELIECTB U SHEPTUH B SKOCHCTEMAX (LIETIH
U CETH).

Pematot Ononornyeckue 3aaauu.

Haxonar undopmanuio no u3yyaeMoi TeMe B pa3IMyHbIX UICTOYHUKAX, aHATU3UPYIOT U
OLICHUBAIOT €€, UHTEPIPETUPYIOT U MPEJCTABISAIOT B pa3HbIX (OpMaX (TE3HUCHI,
cooOllIeHHE, peropTax, aHATUTHIECKasl ClipaBka, pedepat, 0630p, noptdono).
PaboTatoT ¢ mimocTpanusaMu yueOHHKa.

PaboTatoT ¢ 2nekTpoHHOU (hopMoii yueOHUKa

TEMA Ne6 BUOCDEPA - T

JIOBAJIBHASA DKOCUCTEMA (2 yaca)

30.

buocdepa -
rino0aabHas
9KOCHCTEMA.

OnpenensroT NOHATHS, (POPMUPYEMBIE B X0OJI¢ U3YUCHUS TEMBI.

XapakTepusyloT U CpaBHUBAIOT OCHOBHBIC THIIBI BEIIeCTBa OMOCHEPHI.
Xapaxkrtepusytot conepxanue yuenus B. U. Bepuanackoro o 6uocdepe, ero Bkiaa B
pa3BUTHE OMOJIOTUYECKON HAYKH.

OmnpenenstoT cBoiicTBa Ouochepsl Kak r1odanbHON dKocucTeMbl. [IpuBoasaT
JI0KA3aTeJIbCTBA €IMHCTBA )KMBOM U HEXKUBOM MPUPOIbI, UCTIOIB3Ys 3HAHMSI O




31.

Ponms  XUBEBIX
OpPraHu3MOB B
ouocdepe

KpyroBOpOTE BellecTB B Orocepe.

XapakTepusyloT poJjib )KUBBIX OpraHU3MOB B Onocdepe.

Boiaenstor cyiecTBeHHbIE PU3HAKU MTPOIIecca KPYyrOBOPOTA BEIIECTB U MPEBpaIlEHUN
sHEpruu B Omocdepe.

[Ipunumarot yyactue B AUCKyccud 1o teme «Beuna qu ouocdepa?y, apryMeHTUPOBAHHO
BBICKA3bIBaIOT COOCTBEHHOE MHEHUE.

Haxonsat nundopmanmio no usyyaemMoi TeMe B pa3IMuHbIX HCTOYHHUKAX, aHATU3UPYIOT U
OLICHMBAIOT €€, MHTEPIPETUPYIOT U MPEJICTABIISIIOT B pa3HbIX (popmax (TE3HCHI,
cooOllIeHHe, peropTax, aHATUTHIECKasl CripaBka, pedepat, 0630p, moptdosno).
Pemator Ouosiornueckue 3agaum.

PaGoTaroT ¢ mrocTpanusimMu y4eOHHKa.

BrinonHstoT 1abopaTopHbIe, NPAKTUYECKUE U UCCIIEI0BATENbCKIE PaOOThI IO U3y4aeMOM
teme. PaboTatoT ¢ anexTpoHHON hopmolt yueOHHMKa

TEMA Ne7 BUOC®EPA U

YEJOBEK (3 u)

32. | buocpepa wm
YEJIOBEK.

33. | OCHOBHBIE KO-
JIOTUYECKUE
poOJIeMbl  CO-
BPEMEHHOCTH, Ty TH
WX peIIcHUS.

34, |3auer Ne 3
«DKocucreMa.

OmnpenensroT moHATHs, GOPMHUPYEMBIE B X0J1€ H3yUEHUS TEMBI.

AHaNIM3UPYIOT U OLIEHUBAIOT COBPEMEHHBIE INI00AIbHBIE SKOJIOTMYECKHUE TPOOJIEMBI U
IYTU UX PEIIeHUs, NOCIEeACTBUSA COOCTBEHHOM IEATENIBHOCTH B OKpY KaIOLIEH cpeie;
OMOJIOrMYECKYI0 HHPOPMALUIO O TTI00aIbHBIX SKOJIOTMUECKUX MPOOIeMax, MOIy4aeMyo
U3 Pa3HBIX UCTOYHUKOB; IIEJIEBbIC U CMBICTIOBBIC YCTAHOBKU B CBOUX JCUCTBUSX U
MOCTYMKAaX MO OTHOIIEHUIO K OKPYKAFOIIEH cpelie.

BriaBurator runotessl 0 BO3MOKHBIX TTOCIECTBUSX JACSTEIHHOCTU YEIOBEKA B
HKOCUCTEMAX. APIryMEHTHUPYIOT CBOIO TOUKY 3pEHHUS B XO€ JUCKYCCUN IO 00CYKIEHUIO
AKOJIOTHYECKUX TTpobieM. [IpencTaBiisitoT pe3yabTaThl CBOETO UCCIeA0BaHuUs (ITPOCKTA).
XapakTepu3yloT KOHILENIHNIO yCTOWYUBOTO pa3BuThsi. OOOCHOBBIBAIOT IIpaBUiIa
MOBEJEHUS B IPUPOJHOM cpefie. PackphiBatoT mpoOIeMbl paliiOHAIBHOTO
IPUPOJIOTIONH30BAHUS, OXPAHBI TPUPO/IBI: 3AIIHUTHI OT 3arPS3HEHNUN, COXpPaHEHUS
€CTECTBEHHBIX OMOTEOIIEHO30B M MaMATHUKOB ITPUPOIBI,

oOecrieueHus NPUPOAHBIMUA PECYPCAMU HACEJICHHUS TJIAHETHI.

Haxonsat nndopmaruio mo nzyuyaeMoi TeMe B pa3IMYHbIX UICTOYHUKAX, AHATH3UPYIOT U
OIICHUBAIOT €€, MHTEPIPETUPYIOT U MPEJCTABISAIOT B pa3HbIX (GopMax (TE3UCHI,
COOOIIIeHNE, pEMOPTaX, aHAIMUTUYECKAs CIpaBKa, pedepar, 0630p, mopTdomo).
PaGoratot ¢ nitocTpausiMu yueOHuUKa.

Pemnraror Onostoruueckue 3amadn.




BeinonHstoT 1adopaTopHbIe, NPAKTUYECKUE U UCCIIEI0BATENILCKUE PAOOTHI 10 U3y4aeMoOi
teme. PaboTaroT ¢ a5ekTpoHHO# popmoii yueOHHKa







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorusa. O6mas 6uosnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «/[PODAY;

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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