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NOACHUTEJIbHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpeNieTICHNsT TOAX00B K (OPMHUPOBAHUIO COJEPKaHUA YIEOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHUenTyaabHele mnojoxeHus PIrOC COO o
B3aMMOOOYCJIOBJICHHOCTH II€JIel, COJEpKaHusl, pe3yabTaroB OOyYeHUA U
TpeOOBaHMIA K YPOBHIO TIOATOTOBKH BHIITYCKHUKOB, IIOJIOKEHUS 00 00X IENAX U
NPUHIIUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEITHETO
obmero oOpa3oBanusi B Poccuiickoir dDemeparuu, a TaKKe IOJOXKCHUSI O
crienuduke OMoI0THH, €€ 3HAYCHUH B TIO3HAHUY KUBOUW TPUPOILI U 00ECIIeUeHNN
CYIIIECTBOBAHMUS YeNoBeUYecKOro o61miecTBa. COrJacHO Ha3BAaHHBIM TMOJIOKEHUSM,
OTIpeieTICHbl OCHOBHBIC (DYHKIIUH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owmonoruu Aa€r TpEACTaBICHHE O TMENIxX, 00 oOIen
CTpaTerud OOydYCHHWs, BOCIHTAHUS M Pa3BHTHA OOYYAIONMXCS CpPEACTBAMHU
ydgeOHOTO TIpenMera «buojyorus», ompenenseT o00s3aTeNbHOS MPEAMETHOES
ColepKaHWe, €ro CTPYKTYpy, paclpeieiieHue II0 pa3jeinaM H  TeMaM,
PEKOMEHIyEMYIO TOCICA0BATSILHOCTD N3yUeHHUsT Y4eOHOTO MaTepHaia ¢ yIETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHMKH O0O0pa3oBareIbHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEN 00yJaromuXxcsl.

B nmnporpammMe 1o OWONOTMM TaK)Ke YYHWTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (QoOpMHpPOBaHMHM OCHOBHBIX BHIOB Yy4E€OHO-TIO3HABATEILHOU
NeSTEIILHOCTH/YIeOHBIX JIEUCTBUM OOYYaroNMXcsi MO OCBOSHHUIO COJEpIKaHUs
OMoJIOTHIEeCKOT0 0O0pa30BaHUA.

B nporpamme no 6uonoruu (10-11 knaccsl, 0a30BbIi YpOBEHb) peali30BaH
MPUHIUI TPEEMCTBEHHOCTH B HW3y4YE€HUW OWOJoTHH, Oyaromaps 4emMy B HeEH
MPOCMATPUBACTCSl HANPABICHHOCTh HA pPa3BUTHE 3HAHWH, CBS3aHHBIX C
dbopMUpPOBAaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUI JTMYHOCTH, SKOJIOTUYECKOTO MBIIIUICHUS, IPEICTABICHUH O 3T0POBOM
oOpase Ku3HU U OCPEKHBIM OTHOIICHHEM K OKPYKAIOIIeH MPUPOIHON Cpele.
[TosToMy Hapsiay ¢ M3ydeHHEM OOIMICOMOIOTHISCKUX TEOPHUH, a TaKKe 3HAHUH O
CTPOCHHHM KUBBIX CUCTEM Pa3HOT'O PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX MPOIIECCOB B MpOrpamMMe 1o OMOJIOTHH YACJICHO BHUMaHUE MCTIOJIE30BaHUIO
MIOJTyYCHHBIX 3HAHUI B IIOBCETHEBHOM JKU3HU I PEHICHUS MPHUKIAIHBIX 33124, B
TOM YHUCJIC: MPOQMIAKTUKA HACJICICTBCHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TCHETUYCECKOTO KOHCYJIbTHPOBaHHS, 000CHOBaHUS 9KOJIOTUIECKH
[IEJIECO00Pa3HOr0 TOBEIACHUS B OKpYXKaloIIeH MPUPOIHON cpene, aHaim3a
BIIUSTHUS XO3SMCTBEHHOW JEATEIHHOCTH YeJIOBEKa Ha COCTOSHHE NMPUPOTHBIX H
HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUEC BHUMAHWMSI K TIPHUKJIATHOM HAIPaBICHHOCTH
yaeOHOTO npeamera « buonorusy mpoaUKTOBAaHO HEOOXOIMMOCTHIO 00ECTICY CHUS



YCJIOBHM JJIs PEIICHUS OJTHON M3 aKTyalbHBIX 337124 IIKOJbHOTO OMOJIOTHIECKOTO
oOpa3oBaHusA, KOTOpas TMpeAmnosaraetT QopMHUpOBaHHE Yy OOyYaronmxcs
CIIOCOOHOCTH aIaNTHPOBATHCS K HM3MEHEHUSM JIUHAMHYHO DPa3BHUBAOIICTOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHUMACT BAKHOE
Mecto. OHa obGecrieunBaeT (GpopMUpPOBaHKHE y OOYYAIOMIMXCS TPEACTABICHUN O
HAy4YHOU KapTHHE MHUpa, pacIIMpseT U 0000IaeT 3HaHusI 0 KUBOUM MpUpoe, e
OTJIMYUTEIILHBIX TPHU3HAKAX — YPOBHEBOW OpTaHM3AIMd U SBOJIOIHMH, CO3IaET
yCIOBHS  JUIS: TO3HAaHWS 3aKOHOB JKUBOW  TPHUPOJBI, (HOPMHUPOBAHUS
(YHKIIMOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOT0 M Oe30macHOro obpasza
KHU3HH, IKOJIOTUIECKOTO MBITIJICHHS, ICHHOCTHOT'O OTHOIICHUS K YKHUBOHW TIPUPOJIC
U YEJIOBEKY.

Bonbioe 3Hauenne OMOJIOTHS UMEET TAKXKE JIJISl PEIICHUsT BOCITUTATEIbHBIX U
pa3BHBAIOLIMX  3aJlad  cpeaHero  oOmiero  o0pa3oBaHMs, COLMATIU3AIMU
obOyuarommxcs. M3yuenue 6monorun o0ecrednBaeT yCaoBus st GOpMUPOBaHUS
WHTEJUICKTYyaTbHBIX, KOMMYHHUKAIIMOHHBIX W HH(POPMAIIMOHHBIX HABBIKOB,
ACTETUUECKOUN KYJbTYPhI, CHOCOOCTBYET MHTETpaIllii OMOJOTHUECKUX 3HAHWHA C
MPEICTABICHUSIMHU U3 APYTUX YUEOHBIX MPEAMETOB, B YaCTHOCTH, QU3UKHU, XUMUU
u reorpadun. HazBaHHBIE MOJIOKEHUSA O TMPEIHA3HAYCHUH Y4EOHOTO IMpeamera
«buonorus» COCTaBWIM OCHOBY [JIsi ONpENENeHUs IMOIXO0I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJIEPXKaHMs, NPEICTABIEHHOTO B MporpamMme IIo
OMOJIOTUH.

OT16op coxepxanusi yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C MO3WMIMK KyJIbTYpOCOOOpPa3HOTO TOJAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYydJaronmecs: JOJDKHBI OCBOUTH 3HAHHMS W YMEHHS, 3HAUUMBIC JUIS
dbopMupoBaHusi 0OIEH KyIbTYphl, ONPEACIAIONIME aJeKBAaTHOE IOBEICHUE
YeJI0BeKa B OKPYKAIOIIEH MPUPOJHON Cpejie, BOCTpEOOBaHHBIE B MTOBCEIHEBHOM
KU3HU U TPaAKTUYECKOM aesTelbHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHMM
3aHUMAIOT JIEMEHTBI COJIePIKaHMs, KOTOPBIE CITy>KaT OCHOBOM JIJ1st JOpMHUPOBAHUS
NPENCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTUHE MHpa W
[IEHHOCTHBIX ~ OPHUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIMX  TI'yMaHU3AIUH
OMOJIOTUYECKOT0 00pa30BaHUS.

CtpykTypupOBaHHE COJEpKaHUS Y4eOHOro Marepuaia B IMpOTrpaMMme IO
OMOJIOTUM OCYIIECTBJICHO C YYETOM TNPHOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMIUTETHLHBIX 0COOCHHOCTSIX )KUBOU MPUPOIBI, O €€ YPOBHEBOM OpraHU3alid U
ABOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOTo peamera « bruomorusi»
BBIJICJICHBI CIICMYIONHE COepKaTenbHble TMHUM: «broorus kak Hayka. MeTo bl
HAy4YHOTO MO3HaHMs», «KneTka kak Ouojoruyeckas cucteMay, « OpraHusm Kak



Oouosiornueckas cucteMa», «CucteMa U MHOTOOOpa3ue OPraHUYECKOTO MHPay,
«BOJTIOIHS )KUBOU IPHP OJIBI», « IKOCUCTEMBI U IPUCYIIHE KM 3aKOHOMEPHO CTI.

emp m3ydenus ydeOHOTO Tpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJQZICHHE OOYYAIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOM
OpTaHM3aIlMM JKUBBIX CHCTEM Pa3HOro paHra W MNPUOOpPETeHHe YMEHHU
UCITOJIb30BaTh 3TH 3HAHMS JUIS TPAMOTHBIX JCHCTBHUH B OTHOIICHHUH OOBEKTOB
KUBOH TIPUPOJIBI U PEIICHUS Pa3IMIHBIX KU3HEHHBIX MTPOOJIEM.

JlocTwkeHue e u3ydeHust yaeonoro npenmera «buosiorus» Ha 6a30BoM
ypOBHE 00€CTIeUMBACTCS PEIICHUEM CIISIYIOIINX 3a/1a4:

OCBOEHHE OOYYarOIIMMUCS CHCTEMbI 3HAHHWA O OMOJOTUYECKUX TEOPHSIX,
yYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIAX, CIIYXKAIMX OCHOBOM
s (GOPMUPOBAHUS TPENCTABIICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/1aX HAyYHOTO IMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U 0COOCHHOCTSX KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIINH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTHH,

dopmupoBaHue y 0O0y4aroUWXcs IMO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEW B MpOIECCE aHalM3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJS0B, MW M MOAXOJ0B K M3YyYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHHU3allnY;

CTaHOBJIEHWE Yy oOOydJaronmxcss oOmel KyJabTypbl, (YHKIHOHAIHHON
IPaAMOTHOCTH, Pa3BUTHE YMEHHUM OOBSICHSATh U OLICHUBATH SBJICHUST OKPY/KAIOIIETO
MHpa KUBOW MNPUPOALI HAa OCHOBAaHWM 3HAHWW M OIBITA, IOJYYECHHBIX IIPH
M3y4EeHUH OMOJIOTHUH;

dbopMupoBanue y oOydJaromuxcss yMEHHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWH B MPAKTHYECKOW IEATEIHHOCTH YeIIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKHUX TEXHOJIOTHH M arpoOUOTEXHOJIOT A,

BOCIUTaHUE YOSKIEHHOCTH B BO3MOJKHOCTH IMO3HAHUSI YEJIOBEKOM >KUBOM
MPHUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOIIOIEHUS STUIECKUX
HOPM TIPU MIPOBENCHUU OMOJOTUIECKUX UCCIIEI0BAHUM;

OCO3HAHHWE IIEHHOCTH OWOJOTWYECKHX 3HAHWW [IJI1 TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOU KYIbTYPHI, 11 (POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUIA M YMEHU B IIOBCETHEBHOM JKU3HU IS
OIICHKH MOCJIEICTBHIA CBOEH ICATEIHHOCTH 10 OTHOIIEHHUIO K OKPYKAIOIIEH cpee,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHE U COOJIOACHHE MEp MPOPUIAKTHKH
3a00JIeBaHU.

B cucteme cpennero oOmiero oOpasoBanusi «buosnorus», u3ydaemas Ha
0a30BOM ypOBHE, SIBISIETCSI 00s3aTeNbHBIM YUEOHBIM MPEAMETOM, BXOJSIINM B
cocTaB npeaMeTHo o0nacTi « EcTecTBeHHO-HAydIHBIC TTPEAMETHD.



Jlnst u3ydenusi OMoJIOTuy Ha 6a30BOM yPOBHE CPEIHET0 00IIIero 00pa3oBaHMs
otBoauTcs 68 wacos: B 10 kimacce — 34 gaca (1 gac B Hexemo), B 11 kmacce — 34
yaca (1 gyac B Henemro).



COIAEPKAHUE ObYYEHUA
10 KJIACC

Tema 1. buojiorusi Kak HaykKa.

buonorus kak Hayka. CBA3b OMOJIOTHM ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMHU H
JIPYTrUMU €CTECTBEHHBIMU HayKamH, (punocodueil, STUKON, 3CTETUKON U MPABOM.
Posb Ouonorunu B (GOpMHUpPOBAHUU COBPEMEHHOW HAYYHOW KApTUHBI MHUPA.
Cuctema OMOJOTUYECKHUX HAYK.

Merto1bl TO3HAHUS KUBOU IPUPOIbI (HAOIIOIEHNE, SKCTIEPUMEHT, OTIMCAHUE,
M3MEpPEHHE, KIacCU(UKAIMI, MOJECIUPOBAaHUE, CTaTUCTUUECKas o0OpaboTka
JTaHHBIX).

JdeMoHcTpanum:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbnos, . Yorconu ®@. Kpuk.

Tabmuier 1 cxeMbl: « MeTo1bl TO3HAHUS KUBOU TPHUPOIBI.

JlaGopaTopHble ¥ NpakTHYeCKHe padoThI:

[lpaktuyeckas pabora No 1. «lcnonbp3oBaHue pa3iIWYHBIX METOAOB MpHU
U3Y4YEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3aNMs.

JKuBbie crucTemMbl (OMOCUCTEMBI) KakK MpeaMeT n3ydeHusi Onojorun. OTindane
KUBBIX CUCTEM OT HEOPTAaHUYE€CKOM MPUPO/IBI.

CBolicTBa OMOCHCTEM M X pa3HOOOpa3ue. Y pOBHHU OpTaHU3AIUNA OMOCUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIM, MOMYJSIIIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OMOChEepHBIN.

JdemMoHcTpanuu:

Tabmuuel u cxembl: « OCHOBHBIE MTPU3HAKH )KU3HWY, « YPOBHU OpTaHU3AINH
KUBOU IPUPOIBD?.

OOGopynoBanue: mojenb Mojekyisl JIHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XAMUYECKUNA COCTaB KJIETKA. XUMHUYECKHE DJIEMEHTBHI: MaKpOSJEMEHTHI,
MHKPOAJIEMEHTHI. Bo/1a 1 MUHEpATTbHBIE BEILIECTBA.

OyHKIIMM BOJBI M MHUHEPAIBHBIX BeElIECTB B KieTke. l[lomaepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHue 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPBI OEIIKOB.
HezameHnnmbie n 3aMEeHUMbIE aMUHOKHUCIOTHI. AMUHOKHCJIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (NE€pBUYHAS, BTOPUYHAs, TpPETUYHAS U
YETBEPTUYHAsl CTPYKTypa). XUMHUECKHe CBoiicTBa OenkoB. buonornyeckue
(GYHKITUN OENKOB.



depMeHTBI — Owmosormdeckue KataimszaTopbl. CTpoeHme GdepMeHTa:
aKTUBHBIN IEHTp, cyOcTpaTHas crenududHocts. KodepmenTtsl. Butamussbl.
OTnuuusa GepMEHTOB OT HEOPTAHUYECKUX KAaTaTM3aTOPOB.

YrmeBonpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U JAe30KCHpHb03a),
nucaxapuasl  (caxaposa, JaKTo3a) M ToJMcaxapuabl  (Kpaxmal, TJIMKOTEH,
Heuoo3a). buonornueckue PyHKIUM yTiIeBOI0B.

Jlumuasl:  Tpuraunepuasl, ¢ochomunuabl, crepounsl. ['uapoduabHO-
ruipopoOHble cBoMcTBa. buonornueckue ¢GyHkuu JunuaoB. CpaBHEHHE
YIJIEBOIOB, OEJIKOB U JIMIUA0B KaKk UICTOYHUKOB YHEPTHUU.

Hyxnennossie xuciotel: JJHK wu PHK. Hykneornnsr — MoHOMeEpHI
HyKJIEMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u ¢pynxnun PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIUU.

[uTonorusa — Hayka o knerke. Kierounas reopus — npumep B3auMOIeHCTBUS
uaeH 1 PakToB B HAYYHOM MO3HAHUU. METO bl N3YUEHUS! KIIETKH.

Knerka kak wnenoctHasd >xuBas cuctema. OOmme MNpU3HAKKA —KIETOK:
3aMKHyTasi HapyxHas MmemOpana, Mojekyisl JJHK kak renermueckuii ammapar,
cUCTeMa CHHTe3a OerKa.

Tunsl KIeTOK: 3yKapuoOTHYecKass M Mpokapuotuueckas. OcoOeHHOCTH
CTpOEHHs MpOKapuoTHiIeckor kieTku. Kierounas ctenka Oakrepuit. CTpoeHHe
AyKapUOTUUYECKON KJIeTKU. OCHOBHBIE OTIMYMS PACTUTEIBHOW, KUBOTHOU H
IPUOHOMN KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIIETOYHAS! CTEHKA, MNIMKOKAIMKC, X
¢yukumu. [Tnazmatrueckas memOpana, e€ cBoiicTBau PpyHkuuu. [{utomnnazma u eé
opradouasl. OgHomemOpanHbie opraHoubl kietku: JIIC, ammapar ['ombmxwu,
m30CcOoMBI. [loJlyaBTOHOMHBIE OPTraHOWABI KIETKH: MUTOXOHJPHH, IUIACTHJIBI.
[TpoucxoxaeHne MUTOXOHAPUN W TacTud. Buawsl mmactun. HememOpanHbIC
OPTaHOUJbI KIETKH: PUOOCOMBI, KIETOYHBIH ILIEHTP, LEHTPUOJU, PECHUYUKH,
KryTuKd. OyHKIMY OPraHOUI0B KIETKU. BKiroueHus.

SAnapo — perynatopHbii LeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHOIUIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. IlInelinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Huarpammel:  «PacnpenencHue XMMHYECKHMX DJIEMEHTOB B HEXHUBOU
npupoae», «PacrpeneneHne XMuMU4eCKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuupbr u cxemsbl: «Ilepuonuyeckas TabiuIa XUMUYECKUX SJIEMEHTOBY,
«CTtpoeHue MoJIeKyIbl BOAbD», «bruocunres 6enkay, « CTpoeHue MOJIeKyIIbl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», « CTpoeHre MOJIEKyIbI



AT®D», «CTtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOeHHE )KMBOTHOM KIIETKW,
«Ctpoenue pacTuTenbHOM KiIeTKn», «CTpoeHHe TPOKAPUOTHUECKON KIETKWY,
«CTpoeHue sipa KIETKN», « YTIAEBOAbDY, «JIUMUIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHHME [JisI MPOBEEHUS
HaOJTIOIEHUH, W3MEpPEHUH, SKCIICPHUMEHTOB, MHUKpOIpENaparbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTepHATBHBIX KJICTOK.

JlabopaTopHble U NPaKTHYECKHE PadOTHI:

JlabopatopHast pabota Ne 1. «l3yueHue KaTaIUTHUECKOW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpEe aMUyIa3bl WM KaTajla3hl)y.

JlaGoparopHast pabota Ne 2. «M3yyeHue cTpoeHUs KIETOK pacTEeHUM,
KUBOTHBIX M OAKTEpU IMOJ] MHKPOCKOIIOM Ha TOTOBBIX MHUKpOTIpEnaparax u ux
OTIICaHUE.

Tema 4. /KusHenesiTeJIbHOCTh KJICTKH.

OOMeH BelleCcTB, WM METa00aM3M. AcCUMIIIALMS (TUIACTUYECKUA 0OMEH) U
JUCCUMMJIISILIASL  (SHEPTETUYECKUd OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca
MeTabonm3Ma. Pojb 3aKOHOB COXpaHEHMsI BEIIECTB M SHEPTHH B TOHWMAHUU
MeTa0oM3Ma.

Turber oOMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpodHbIi. Pois GpepmeHTOB
B 0OMEHE BEIIeCTB M MPEBPAIICHUN SHEPTHUU B KIIETKE.

®dortocunte3. CmeroBas u TemHOBas (Ga3el (ortocunTe3a. Peaknun
doTocunTeza. IPhekTHBHOCTL PoTOCHHTE3a. 3HAUYCHNE (POTOCUHTE3A JIJIS KU3HU
Ha 3emute. Biustaue ycnoBuid cpenibl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TO
MPOAYKTHBHOCTH Y KYJIbTYPHBIX PaCTCHUM.

XemocuHTe3. XEMOCHUHTE3UPYIOIHE OakTepuu. 3HaYeHHEe XeMOCHHTE3a IS
KU3HU Ha 3eMIJIE.

DHepreTrueckuii oOMeH B KJeTke. PaciieruieHue BEIIeCTB, BBIJCICHHE U
aKKyMYyJHpPOBaHME »JHEPruM B KJIETKE. OTalbl HHEPreTHUYEecKOro oOMeHa.
['mukonmu3. bpoxenue u ero Buabl. KuciaopoaHoe OKHCIEHUE, WA KJIETOYHOE
JbIXaHUE. OkuciurensHOE dbocopunupoBaHue. Db dekTuBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakimn wmatpuunoro cunHte3a. [eHermdeckas wHpopmamms u JHK.
Peamm3arust reHeTmdeckoil WMHPOpMAIMKA B KIETKE. | €HETHUECKUH KOJ W €ro
cBoiicTBa. Tpanckpunmus — Mmatpuunblii cuaTe3 PHK. Tpancusmus — 6uocunTes
Oenmka. Ortambl TpaHcisaiuu. KoaupoBanne aMuHOKHCIOT. Poss pubocom B
OuocuHTe3e OeKa.

Hexnerounsie hopmbl xku3nu — Bupychl. Mctopust otkpsitust Bupycos (/1. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI U IKUZHEHHOTO IMKJIa BHUPYCOB.
bakteprnodarn. bonesnn pacTeHMid, XUBOTHBIX W YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmyHonedummra genoeka (BMY) — Bo3Oyautens CIIN/la.



OOparHass ~ TpaHCKpWIIUs, peBepraza W uHTerpaza.  IIpodwunmaktuka
pacmpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JdemMoHcTpanuu:

IToptpersr: H. K. Konsuos, . Y. Banosckuii, K. A. Tumupsizes.

Tabmumpl u cxembl: «Tumbl nutanusy, «Metabommzm», « MUTOXOHIPHSY,
«DQHepreTuueckuii ooMen», «Ximoporiact», «Porocunted», «Ctpoenne JJHK»,
«Ctpoenue u pyHKUMOHUPOBaHUE reHay, « CuHTe3 Oenka», « eHeTnueckuit koa,
«Bupycsl», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIN/a,
0akrepuodaray, «Pemmkamus JTHK.

O6opynosanue: Moaenu-anmmkanuu «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KieTkn», Moaenb cTpykrypsl JTHK.

Tema 5. PasMHoOXkeHHe U MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTtounslii 1UKA, WM >KU3HEHHBIM LUK KiIeTku. MHrepdaza m Muto3.
[Iponecchl, mpoTtekaromme B uHTep(daze. Perumkanusa — peakiuss MaTpUaHOTO
cunteza J[HK. Crtpoenue xpomocoM. XpOMOCOMHBIH HAOOp — KapUOTHIL
JIMIuiouaHeli M TalvIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUBIL.
[IUTONMOTUYECKUE OCHOBBI Pa3MHOXKEHUS W HMHAMBUAYAIBHOTO PAa3BUTHUSA
OpPTaHU3MOB.

Jenenue knerku — muto3. Ctaauu murtosa. [Ipoueccel, mpoucxoadiiye Ha
Pa3HBIX CTaIMsIX MUTO3a. buojoruueckuii CMbICI MUTO3a.

[IporpamMmmupyemasi THOETH KJIETKH — arlomTO3.

DopMbI pa3MHOKEHHUS OPTAaHU3MOB: OecToyioe U MoJioBoe. Busl 6ecnosioro
Pa3MHOKEHUA: [I€JICHHWE HAABOE, MOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIopoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOkeHHe. VICKyCCTBEHHOE KIIOHUPOBaHHE
OPraHU3MOB, €r0 3HAYEHUE JJI CENECKIUU.

[losioBO€ pa3zMHOXKEHHUE, €r0 OTIUYHUA OT OECIOJIOrOo.

Meiio3. Cranum meitosa. [Iponecchl, mpoucxoasime Ha CTaaUSIX MEHO03a.
[loBenenne xpomMocom B Meno3e. KpoccuHroBep. BHOJOTHYECKHIT CMBICT H
3HAYEHUE MENo3a.

['amerorene3 — mpouecc 0Opa30BaHUS MOJIOBBIX KJIETOK Y >KHUBOTHBIX.
[losoBBIE K€NE3bl: CEMEHHUKU U sIMYHUKUA. OOpa3zoBaHHE UM pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u[, SHIEKIEeTKa) — CHepMaroreHe3 W OBOTEHES.
OcoOeHHOCTH CTpOEHMs SHUEKIETOK W crepmaro3ouaoB. OImiogoTBOPEHHUE.
[lapTenorenes.

NupuBuayanpHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE
(amOpuorene3). DTanbl SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX KMBOTHBIX:
npoOnenue, racTpyisiuus, opraHoreHe3. IloctamOpuoHanbHOe pa3BuTHe. THIIbI
MOCTAMOPHOHATILHOTO Pa3BUTHS: TpsIMOe, HempsMmoe (IMYuHOYHOE). BrusHue



Cpedsl Ha pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaINU Pa3BUTHSL.

JdemMoHcTpanuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOXKEHHSI OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHUl», «BereraTuBHOE pa3MHOXKECHHE
pactenuit», «J/lenenue xierku Oaxtepuity, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii nukin», «Pemmkanua JJHK», «Murtosy,
«Meiio3z», «lIpsimoe n HenpsMOe pa3BUTHE», «]'aMeTOreHe3 y MIEKOTTMTAIOIUX 1
4yenoBeKa», « OCHOBHBIE CTaIMM OHTOTEHE3a.

OGopynoBaHue:  MHUKpPOCKON,  MHKpompenaparsl  «CrepMaro30uabl
MJIEKOTIMTAIOLIETO0», «SIMIEKIeTKa MIIEKOIUTAOWEro», «KapruoknHes B KIETKax
KOpEIKa JIyKa», MarHUTHAas MOJENb-alllUIMKauus «JleneHne KIeTKn», MOJIEIb
JHK, monens meradazHoit XpOMOCOMBL.

JlaGopaTopHble ¥ NpakTHYeCKHe padoThI:

JlaGoparopnast pabota Ne 3. «Habmromenne MuTO3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENApaTaxy.

Jlaboparopnast pabota Ne 4. «l3yueHue CTpOEHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENApaTax».

Tema 6. HacjieACTBEHHOCTb U HU3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. ictopus pa3BuTrs reHeTUKU. PoJib nutToorum
U SMOPHUOJIOTUU B CTAHOBJIEHWU T€HETUKH. BKIam poccHIiCKUX W 3apyOeKHBIX
VU4€HBIX B pPa3BUTHE TEHETUKH. MeToabl TeHEeTHKH (TUOpHUI0JOTHYECKUH,
UTOTEHETUYECKUHN, MOJIEKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE T'€HETUYECKHE
NOHATHA. | 'eHeTnYecKasi CUMBOJIMKA, UCTIOJIb3YEMAsl B CXeMaxX CKpEIIMBaHUIA.

3aKOHOMEPHOCTH HACJIEAOBaHMs NMPU3HAKOB, yCcTaHOBJIEHHbIE . MeHnenem.
MoHorubpuaHOE CKpelIMBaHWE. 3aKOH eAMHO0Opazusi THOPHUIOB IEPBOTO
nokoJieHusi. [IpaBWinO JOMUHUPOBAaHMS. 3aKOH PACILEIUICHUS MPU3HAKOB.
I'mnoTe3a yncToTsl raMer. [1oHOE U HETIOJIHOE JOMUHHUP OBAHUE.

JHuruOpugHoe  CKpeluBaHuEe. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS
npu3HakoB.  llUToreHernyeckue OCHOBBI  JUTMOPUAHOTO  CKpPEIIMBAHUS.
Ananmsupyroniee cKpermyBanye. Vcroap30BaHne aHAIM3UPYIOLIETO CKPEIMBAHUS
11l OTIPEIEICHUsI TEHOTHUIIA OCOOU.

CuenneHHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana mno
CLICIUICHHOMY HacCJIEOBAaHUIO IeHOB. Hapylenue cuemieHust reHoB B pe3yibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. | eHETUUECKUE KAPTHI.



I'eneruka mosia. XpoMOCOMHOE OIpE/EICHUE T10J1a. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHble W TeTeporaMeTHble OpraHu3Mbl. HacnegoBaHue
MPU3HAKOB, CIICTUICHHBIX C MOJIOM.

M3meHuYnBOCTh. Buabl ”3AMEHYMBOCTH: HCHACJICACTBECHHAS 1 HACJICICTBCHHAS.
Pons cpemsl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEpUCTHKA
MOAU(UKATMOHHON U3MEHYMBOCTH. BapualimoHHbIN sl M BapUaIlMOHHAS KPUBas.
Hopma peaknuu npusHaka. KommuecTBEHHbIE M KAUECTBEHHBIC MPU3HAKU U UX
HOopMa peaknuu. CBoMcTBa MOAU(DUKAITMIOHHON U3MEHYHUBOCTH.

HacnenctBeHHasi, wiaM T'E€HOTHIHYECKas, M3MEHUYMBOCTH. KoMOMHaTHBHAS
W3MEHYMBOCTh. Mel03 ¢ T0JIOBOM TMpOIlECC — OCHOBAa KOMOWHATUBHOM
W3MEHYMBOCTHU. MyTarimoHHasi ”3MeHUMBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ mpuunHbI MyTaluid. MyTareHHbie (JaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HaceICTBeHHOM n3MeHunBocTy H. Y. BaBunoga.

BresinepHas HaclIeqCTBEHHOCTh U U3MEHYHUBOCT.

I'enetnka uenoBeka. Kapuotumn yenoBeka. OCHOBHBIE METOJbI TEHETHKHU
YyeJIOBEKa: TeHeaIoTnYeCKUM, OJIM3HEIOBBIN, INTOTCHETHY €CKUI, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-T€HETUY€CKUM. CoBpemeHHOe OIpEECICHUE FeHOTHIIA!
MIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIUPOBAHUE, B TOM YMCJIC C MOMOIIBIO
[TIP-anamm3a. HacnencTtBeHHbIe 3a00JICBaHMS 4YelIOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HN C HACJICACTBECHHOM MPEnpacIooKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
CoMaruueckue W TeHepaTuBHbIe MyTanuud. CTBOJIOBbIE KJIE€TKH. [IpuHIUIIBI
310POBOro 00pasa KU3HU, TUArHOCTHKH, TPO(DUITAKTUKA | JICICHUS TEHETHICCKIX
O0one3Her. MeauKo-rTeHETHIECKOEe KOHCYJIbTUPOBAHNUE. 3HAUYCHHUE MEIUITMHCKON
T€HETHKH B MPEIOTBPAIICHNN 1 JICUCHUH TeHETHIECKUX 3a00JICBaHUM YeITOBEKa.

JdemMoHcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmuupt u  cxembl: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
[IUTOTEHETUYECKAsI OCHOBA», «3aKOH PACIICIUICHUS U €ro IUTOrCHETUYeCKas
OCHOBa», «3aKkOH YHUCTOTHI ramer», «JlurubpugHoe  CKpelIMBaHUEY,
«uTosiornyeckue  OCHOBBI ~ TUTHOPUJIHOTO  CKpeIIUMBaHUS»,  «Meno3s,
«B3aumopencTBUEe aIENbHBIX TE€HOBY», «l €HEeTMYEeCKHue KapThl pPaCTEHUM,
KUBOTHBIX U 4YeNOoBeKa», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CLEIUICHHOTO ¢ Tnojom», «KapuoTumel YenoBeka W KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukanuonHas u3MeH4YuBOCTh», «HacnenoBanue pesyc-
dakropay, «I'eHeTnka rpymnm KpoBu», « MyTallmoHHasE U3MEHUUBOCTDY.

O6opynoBaHue: MoAenu-amIMKal «MOHOTHOPUIHOE CKpPELIMBAaHUEY,
«Henonnoe pomuHupoBaHue», «JuruOpunnoe ckpeumBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MUKpompenapar «Jlpozoduna» (HopMa, MyTaruu
(GbopMBI KpBIILEB M OKPACKH Tena), TepOapuii «I"0pox moceBHO.

JlabopaTopHble U NpaKTHYeCKHE PadOTHI:

Jlabopatopnas pabota Ne 5. «V3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEIIMBaHUs y Ip030(UiIbl HA TOTOBBIX MUKPOIIpEnaparaxy.

Jlabopatopnas padota Ne 6. «M3ydenne Mo auduKamoHHON N3MEHYUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PsiJIa U BAPUALIMOHHOU KPUBOW.

JlaGoparopnast padota Ne 7. «AHanu3 MyTauuid y Apo30Quiibl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHue€ U aHAIU3 POJIOCIOBHBIX
YEJI0BEKaA.

Tema 7. Cesekuus oprann3smMoB. OCHOBbI OMOTEXHOJIOT HH.

Cenexkuys Kak Hayka M IIpouecc. 3apOXkIACHUE CENEKUMU U JTOMECTUKALMS.
Yuenne H. WM. BaBunoBa o0 IeHTpax NPOUCXOXKAEHUS M MHOTrooOpas3us
KYJIbTYPHBIX pacTeHUU. LIeHTpBl MpOUCXOKIEHHUS NOMAIIHUX KUBOTHBIX. COPT,
opo/ia, IITaMM.

CoBpeMeHHbBIC METOIbI CeIeKIIMU. MacCOBBIN M MHAWBHIYAIbHBIN OTOOPHI B
CEJIeKIIMU pacTeHHid M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KopoaCTBEHHOE
CKpemBanue — HUHOpuAWHT. Yuctas muHUSA. CKpelMBaHWE YMUCTHIX JIMHUU.
['erepo3uc, nmm rubpuaHas cuia. HepoacTBeHHOE CKpelrMBaHue — ayTOPUIUHT.
Otnanénnas tuOpunmzamusi u €€ ycmnexu. VICKYCCTBEHHBIM MyTareHes u
NOJyYEHUE TOJUILIOUAOB. JlOCTMKEHUS CENeKUUU PpACTEHHM, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MNPOHU3BOACTBA. [ €HHAs WH)KEHEpUs. DTalbl
cozganust pekomouHantHoM J[HK u Tpancrennsix opranuzmoB. Kierounas
nHxeHepus. Kiletounsle KyabTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHHUE PACTEHUN.
KnonnpoBanue BBICOKOMPOIYKTUBHBIX CEIbCKOXO3SMUCTBEHHBIX OPTraHU3MOB.
Oxojoruyeckue W ITuueckue  mpodsembl. ['MO  —  reHeTtuuecku
MOJIU(PHUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauuu:

[Toptpersi: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuibl U cxembl: kKapTa «lIEHTpbl TPOUCXOXKAEHUS U MHOTO00pa3us
KyJbTYPHBIX pacTeHui», «[lopobl JoMalTHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuit», « Otnanénnas rudbpuaunzanus», «Padotsl akagemuka M. @. MBaHoBay,
«IMomummonausi», «OOBEeKTHl OnoTexHOJNOTUNY, «KIIeTOuHbIE KyIbTyphl U
KJIOHUpOBaHUE», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKY TJI0/I0B U KOPHETUIOA0B AUKUX (DOPM U KyJIbTYpPHBIX
COpTOB pacTeHuil, repoapuii « CeabCKOX03SUCTBEHHBIE PACTCHUS.



JlaGopaTopHbie M NpaKkTHYeCKHe padoThI:

Oxckypcus «OCHOBHBIE METOABI M JOCTHKEHHS CEJIEKIMU PACTEHUH H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  y4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoJIIOLIMOHHAS OMOJIOT U,

[IpeanochlIKM BO3HUKHOBEHHUS 3BOJIIOUMOHHON TEOPHUU. DBOJIOLMOHHAS
Teopust U €€ MeCTO B OHOJIOTHH. BiMsiHME 3BOIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CaugerensctBa 3Boound. [laseoHTONOrMYECKME: IMOCIEN0BATEIbHOCTD
NOSIBJICHUSI BHJIOB B MAJICOHTOJIOTMYECKON JIETONMCH, MEPEXOIHBIE (POPMBI.
buoreorpaduueckue: cXoACTBO U pazanuue GayH u (Gpaop MaTepuKOB U OCTPOBOB.

DOMOpPHOJIOTUUECKUE: CXOJICTBA M PAa3aUuMsl SMOPUOHOB pPa3HBIX BHUIOB
NO3BOHOYHBIX. CpPaBHUTEIBHO-AHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAIOTHYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJECTBEHHOCTH U OCHOBHBIX METabOJMUYECKHX MyTed y BCexX
OPraHUu3MOB.

OBomormonHass Tteopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
AapBUHM3MA. JIBMOKYyIME CHJIbI 3BOJIONMU BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS HU3MEHUYUBOCTD,
0oprOa 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckast Teopusi 3BomouK (CTD) u € 0CHOBHBIE TIOJIOKEHHUS.

Mukpossosmonusd. [lonymsanusa kak eIMHUILA BUIA U 3BOJIIOLUH.

JBroxyume cuibl (hakTopbl) FBOJTIONUN BUIOB B Mpupoae. MyTallmOHHBIH
npouecc U KOMOMHATUBHAs M3MEHYUBOCTH. [lomynsimuoHHBIE BOJHBI U Apend
reHoB. M3omsums u Murpanus.

EctectBennblii 0oTOOp — Hampasisttoumid (akrop sBomonuu. Dopmel
€CTECTBEHHOT0 0TOODA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoolMU. [Ipumepsl
OpUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(O3bl U UANOATANTALUH.

Bun wu  BupooOpazoBanue. Kpurepun Buzma. OcHOBHbIE  (OPMBI
BU000pa3zoBaHusl: reorpauyeckoe, 3JK0JI0THYECKOE.

MaxkposBomonus. DopMbl  3BOMIOLMHU:  (PUIETHYECKas, JAUBEPreHTHas,
KOHBEpTeHTHas1, napajuiensHas. Heo6paruMocTs BOOLINN.

[IpoucxoxaeHue OT HeCNEHUAIM3UPOBAHHBIX NPEaKOB. [Iporpeccupyromas
criequanm3anvs. ATanTUBHAS paguarysl.

JdeMoHCcTpanuu:



IToptpersr: K. Jlunneit, XK. b. Jlamapk, Y. HJapsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkens, @. Mrosuiep, A. H. CeBep1ios.

Tabmuie! 1 cxembl: «Pa3BUTHE OpraHUYECKOT0 MUpa Ha 3eMJiey, «3apOIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  O00opbObI  3a
cyiecTBoBaHue», « EcrecTBeHHBIN 0TOOP», « MHOrOooOpasue COpToB pacTeHU»,
«MHoroo6pa3ue  mopoJ  KUBOTHBIX»,  «llomymsiumuuy,  «MyTanmonHas
U3MEHUYUBOCTHY», «ApomMopdo3sly, «Mnuoanantauuny», «O0mIas aereHepanus»,
«JIBmxkymme cwiel 3BoJnronmny, «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «bopnba 3a cymectBoBanue», «[IpucrnocoOIeHHOCTh OPTaHU3MOBY,
«I'eorpadguueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000pa30BaAHHEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JM4YHBIMU THUIAMH OKPAaCKH,
Ha0Op IJIOJIOB U CeMsiH, KoJuleKius «lIpuMepsl 3alMTHBIX NPUCTIOCOOJIEHUN Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPAaBJICHUS SBOJIOLUNY, 00BEMHAsT MOJENb
«CTpoeHue roJIOBHOrO MO3ra IM03BOHOYHBIX.

buoreorpaduueckas kapra wmupa, Kowiekuus «DopMbl COXpPaHHOCTH
UCKONIAEMBIX JKMBOTHBIX M pacTeHui», Monens amumkanus «llepexpéct
XpOMOCOM», BIaXHble mpenaparel «Pa3Butue Hacekomoro», «Pa3Butue
JSTYIIKA», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (popMbl KpPbUIbEB U
OKpAacKH Tena).

JlaGopaTopHble M NpaKkTHYeCKHe padoThI:

JlabopaTtopnas padota Ne 1. «CpaBHeHue BHIAOB 1O MOP(HOJOTHICCKOMY
KPUTEPHIOY.

Jlabopatopnas pabota Ne 2. «Onrcanne mpucrocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapakTepay.

Tema 2. Bo3HNKHOBeHHEe U pa3BUTHE KU3HU HA 3emuie.

JloHay4HbIE TPEACTABIEHUS O 3apPOKACHUU XU3HU. HaydHble TUnoTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOMOTE€HE3 M MaHCHepMusi. XUMHUYecKas
ABOJIONMS. AOMOTE€HHBIN CUHTE3 OPraHMYeCKUX BEILECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAILHOE MTOATBEPIKICHUE XUMUYECKOM 3BOIIONMU. HavaibHbIe ATansl
ouosiornueckoi s3Bomonuu. ['unoreza PHK-mupa. @opmupoBanrne MmeMOpaHHbIX
CTPYKTYp Y BO3HHKHOBEHUE MPOTOKJIETKU. [lepBble KIETKM M HX 3BOJIIOLUS.
POopMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPTAaHU3MOB.

Pa3Butne xnu3Hu Ha 3emuie 1o 3pam u nepuonaMm. Karapxen. Apxenckas u
npotepo3oiickasg 9psl. Ilameo3olickas 3pa W €€ nNEpHOIbl: KEMOPHUICKUH,
OPJIOBUKCKHUH, CUITYPUUCKHM, JEBOHCKUI, KAMEHHO YT OJIbHBIN, IEPMCKHUHU.

Meso3olickas 3pa U €€ nepuoabl: TPUACOBBIM, FOPCKHM, MEIOBOM.

KanHo30MCckass d2pa u €€ TMepuoAbl: NaJCOTCHOBBIM, HEOICHOBBIH,
AHTPOIIOTEHOBBIN.



XapakTepuCcTUKa KJIMMAara U reoJorudeckux npoueccoB. OCHOBHBIE ATallbl
ABOJIIOIMN PACTUTEILHOTO M KUBOTHOTO Mupa. ApoMop(]o3bl y pacTeHHil u
*KUBOTHBIX. [losiBNIeHHE, paciiBET U BEIMUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYecKoro MHpa Kak oOTpakeHue 3Bojroiuu. OCHOBHBIE
CHUCTEMaTHYECKUE TPYIIbl OPTaHU3MOB.

DBOJIIOIMS YeNIOBEKA. AHTPOTIOJIOT S KaK Hayka. Pa3BuTue npeacTaBiaeHuil o
MPOUCXOXKJECHUU uenoBeka. Meroasl u3ydyeHusi aHTpororeHe3a. CxoacTtBa H
pazmyus yenoBeka v )KMBOTHBIX. CUCTEMaTUYECKOE MOJIOKEHUE YeSI0BEKa.

HBmxyume  cwisl  (pakropel)  aHTpomnoreHe3a.  HacnencTBeHHas
M3MEHUYMBOCTh M €CTECTBEHHbIM OTOOp. OOIIECTBEHHBIII 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIHUN TPY/la, MBIIICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU JBOJIIOLMHU YEJIOBEKA: aBCTPAIONMUTEKH, HeloBek
ymenbld, YemoBek mnpamoxomsumi, YenoBek HeaHAEpTAIbCKUN, YenoBek
pa3yMHbIi. Haxolku HMCKOMAaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHMs, 001acTb
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME  pachl:  €BPOINEOUTHAS
(eBpazumiickasi), HErpo-aBCTpajloujHasi  (PKBATOpHUAIbHAs),  MOHIOJOUIHAS
(a3marcko-aMepuKaHCKas). UepThl  MPUCIOCOOJIEHHOCTH  TpeICcTaBUTEICH
YEJIOBEUYECKUX pPaAC K YCJIOBUSM CYIIECTBOBaHMs. EIMHCTBO yeIOBEYECKUX pac.
Kputuka pacuzma.

JdeMoHCcTpanuu:

IToptpersr: @. Peau, JI. Ilactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y.
JapBuH.

Tabmuupl 1 cxembl: «Bo3nuknoBenune CoJiHeYHO# cucTeEMBI», «Pa3Butue
opraHudyeckoro wmupa», «PacturenbHas kietka», «KuUBOTHas KIETKay,
«IIpokapuotnueckas kierka», « COBpeMEHHas CHCTEMa OPTaHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOEHUS YENOBEKa M YeI0BEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MAaJCOHTOJIOTHYECKUX HAXOJOK MPEAKOB
COBPEMEHHOTO 4YeJOBEeKa», «JlpeBHenmme moam», «JlpesHue moam», «llepsbie
COBpPEMEHHBIE JIION», «YenoBeueckue pach».

OGopynoBanue:  wmymspku — «lIpoucxoxaenue  yenoBeka»  (OHOCTBI
aBCTPAJIOINUTEKA, MUTEKAHTPOIA, HEAHJEPTalblla, KPOMAaHbOHLA), CJENKH WU
N300paKeHUs] KAMEHHBIX OpYAUH MEPBOOBITHOIO 4eNOBEKa (KAMHHU-YOMIEPHI,
pyowna, ckpebsia), TreoxpoHoJioruyeckass Tabiuna, KoJuleKius «Dopmbl
COXPAHHOCTH MCKOTIAEMBIX JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble ¥ NpaKkTHYeCKHe padoThI:

[IpakTnueckas padota Ne 1. «M3ydyeHne uCKomaeMpIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIUSIX).



DKCKypcusi « DBOJIOLMS OPTaHUYECKOTO MUpa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbI WM KPAEBEIUECKUN MY3€il).

Tema 3. Opranusmbl U OKpPY:KAIOIIAS cpeaa.

DKOJIOTHS KaK HayKa. 3aJja4yd U pa3Jielibl SKOJOTUH. METO1bl SKOJOTUYECKUX
UCCIIeIOBaHUM. DKOJOTHUECKOE MUPOBO33PEHNE COBPEMEHHOTO YellOBEKa.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/YIlHAsI, MIOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue ¢axktopsl. Kiaccudukanus skojgoruyeckux (HakTopos:
abuoThyeckre, OWOTHYECKHE UM AaHTPOIOTeHHbIE. J[eCTBHE SKOJOTHYECKUX
(aKkTOpOB HA OPTraHU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEPATYpa, BIAKHOCTh. POTONEPUOAU3M.
[IpucniocobneHus OpraHU3MOB K  JIEWCTBUIO aOMOTHUYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue  ¢aktopsl.  Buael  OMOTHMUECKMX ~ B3aMMOJCHCTBUI:
KOHKYPEHIIHSI, XUITHUYECTBO, cMMOM03 U ero ¢popmsl. [lapazutusm, koonepanus,
MYTyaJIM3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HEUTpaM3M. 3HaueHHEe OWOTUYECKUX B3aUMOJEHUCTBUU Ui CYILECTBOBAHUS
OpraHU3MOB B MPUPOJAHBIX COOOIIECTBAX.

DKOJOTUYECKHE XapAKTEPUCTUKHU mnomyisiiuu. OCHOBHbIE TOKa3aTelu
MOMYJISALUKU: YHUCJIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpaunus. JJMHaMuKa 4ucI€HHOCTH MOMYJISIUU U €€ pEeryJsiusl.

JdeMoHcTpanuu:

[Hoptpetsi: A. 'ymbonsar, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxemsl: kapTa «lIpupoausie 30ub1 3emmn», «Cpeapl oOUTaHUS
opranu3mMoBy, «®Dotonepuoauzm», «llomymsium», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MOMYJSUUU HHDY30pUU-Tyhenbk», «IIuieBbie nenm».

JlabopaTopHble U MPaKTHYECKHE PadOTHI:

Jlabopatopnas padota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUSD.

JIaGoparophas padota Ne 4. « BnusiHue cBera Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIEyCa.

[IpakTrueckas pabota Ne 2. «Iloacu€r mIOTHOCTH MOMYJISAILIMNA pa3HbIX BUJIOB
pacTeHU».

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBI.

CooOmiecTtBO opraHu3mMoB — OuoneHo03. CTpyKTypbl OHOLIEHO3a: BUIOBAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-mgomMunantel. CBsi3u B
OMOIIEHO3E.

Oxonorudyeckue cucteMbl (dkocuctemsbl). [lonsitTue 00 sKOcucTeMe W
ouoreornieHo3e. DyHKIMOHAIbHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOIYIICHTHI,



KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BeIeCTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduyeckue (mUIIEBbIE) YPOBHH SKOCHUCTEMBbI. [luieBble 1eMM W CETH.
OcCHOBHBIE TOKa3aTeNu HKOCHUCTEMBI: OMOMAacca, MPOAYKIHA. DKOJOTUYECKHE
NUpaMUIbl: TMPOJYKIUH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMYHMBOCTH, CAMOpPEryJsiius, pa3Butue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. IKOCUCTEMA XBOMHOTO
WA IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  YKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X0351MCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3nooOpazue kak ¢akrtop ycToH4uMBOCTH HKOcHcTeM. CoxpaHeHue
OHMOJIOTUYECKOTO pa3HO00pa3us Ha 3emIle.

VYuenne B. W. Bepnaackoro o 6uocgepe. ['panuibl, coctaB U CTpyKTypa
ouocoeprl. Kuboe BemecTtBO U ero (pyHkuuu. OcoOeHHOCTH OMOC]epbl Kak
rI00aNbHOM SKOCHCTEMBI. JIMHAMHUECKOE paBHOBECHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOr€0OXUMMUYECKHE LUKIIbI 3JIEMEHTOB (YriIepoaa,
azoTa). 30HaTbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTpOTOreHHbie n3MeHeHus B Ouocdepe.
['moGanpHBIE PKOJIOTHIECKUE TTPOOICMBI.

Cocy1iecTBOBaHUE MIPUPOIbI u 4YeJI0BEUECTBA. Coxpanenue
OnopazHo0Opa3msi Kak 0CHOBA yCTOMUIMBOCTH Orocdepbl. OCHOBA pallMOHATLHOTO
yOpaBleHUs] TPUPOAHBIMH pecypcaMHd U HMX HCTOJIb30BaHUE. JlocThxkeHus
OMOJIOTUH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptperst: A. JIxx. Tencom, B. H. Cykaués, B. UI. Bepragckuii.

Tabmuuel u cxemsl: «lluiessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnesie cooOmecTBay, «lenu nuTanus», «IKoJoruyeckas HUPaMHIIAY,
«buocdepaun yenosex», « IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECa», « DKOCUCTEMA
XBOWHOTO Jeca», «buoneno3 Bomoéman, «ArporeHo3», «lIpumMepHbie
aHTPOIIOTEHHbIE BO3JEHCTBUA Ha MNpUPOAY», «BaxHelnme HUCTOYHUKU
3arps3HeHUs1 BO3JyXa U TPYHTOBBIX BO/», «llouBa — BaxkHelIIasi COCTaBIIAIONIAs
ouocheprl», «PakTophl aerpaganuu nouBy, «llapaukoseiil a3pdext», «DakTopsl
PaauOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocdepsi»,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsl»,
«Kpyrosoport yriepona B 0uocdepe», « Kpyropopor azora B npupoe».

O6opynoBanue: mMojenb-anmnkanua « TunuaHaeie OMOLIEHO3bI», repbapuit
«PacTutensHble COOOIIECTBA», KOJUIEKIUU «buonieHo3», « BpeauTenn BaKHEUIIX
CEbCKOXO3SIUCTBEHHBIX ~ KYJIbTyp», TIepOapu W KOJUIEKUMU pACTeHUH W
’KUBOTHBIX, MPHUHAMJISKAIIME K PA3HBIM AKOJIOTMUECKUM TpYIIaM OJHOTO BHJA,



Kpacnas xumra Poccuiickoit ®enepanmm, M300pakeHHUS OXpaHSIEMBIX BHIOB
pacTEeHUM U )KUBOTHBIX.



IUTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUMA IIPOT'PAMMEBI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycraHaBnMBalOTCS TpeOOBaHHS K pe3yJbTaram
OCBOEGHHMS OOy4YalONIMMHCS MPOrpaMM CpEeAHero oOmero o0pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MpeaMera «buomorus»
BBIJICTICHBI CIICAYIOIIUE COCTABIISIONINE: OCO3HAHUE 00YUJAIOIIUMHUCS POCCHICKOM
rpaXXJaHCKOW NIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENCICHUIO, HAIMYWEe MOTHUBAlMM K OOyYEHHIO OWOJIOTHH,
IIEeJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHHM JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPAAUIMNA Pa3BUTUS OUOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYalOIMMXCsl PYKOBOJACTBOBATLCS B CBOCH
JNEATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MNPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO O00pa30BaHMs, HAJIMYUE HKOJOTHUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTU CTaBUTH LIEJN U CTPOUTH >KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTATHl OCBOCHUS NpeaMeTa « buonorus» nocTurarrcs B
€IUHCTBE Y4YE€OHOW U BOCHHUTATEIHHOU JEITEIILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMH POCCUNCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTAMHU, NPUHSATHIMU B OOIIECTBE MPaBWIAMU U HOpMaMU
MOBEJICHUS W CHOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHMs, CaMOBOCIIUTAHUS U
CAMOPa3BUTHS, PA3BUTUSA BHYTPEHHEH TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBOXEHHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTAPILIEMY MOKOJIECHUIO,
B3aMMHOTO YBa)KEHUsSI, OEPEKHOTO OTHOIIECHUS K KYJIbTYpHOMY HACJIEAUIO U
TpaAUIKASIM MHOTOHAIIMOHAILHOTO Hapojaa Poccuiickont denepanuu, npupoae u
OKpY>KaroIlen cpee.

JIngaHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4eOHOTO TmpeaMera «buomorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCs PYKOBOICTBOBATHCS
copmMupOBaHHOW BHYTPEHHEH MO3UIMEH JMYIHOCTH, CUCTEMOM IICHHOCTHBIX
OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX YOSXKICHHM, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIeCTBa, PacCHIMpEHUE KU3HEHHOTO
OTbITA U OTIBITA JIEATEIIbHOCTH B MPOIIECCE peATM3alliid OCHOBHBIX HAINPaBJICHUM
BOCIIUTATEILHOW JAEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUSA:

c(opMUPOBAHHOCTH I'PAKTAHCKOM MO3UINK 00 YU AIOIIEr0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUNUCKOTO OOIIECTRA;



OCO3HAHHE CBOWX KOHCTUTYIIMOHHBIX TpaB W O0O0SA3aHHOCTEH, YBaKCHHE
3aKOHa W MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKOW MEATEILHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEILHBIX 3a/1a4, BHITTOJIHCHUH
OMOJIOTUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO IIO3UIIMIO TIO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOUX JECHCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOSKICHUIMU, KYJIbTYPHBIMU IIECHHOCTSIMU U
COIMAIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IPOILIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHbIX, TO3HABATEJIbHBIX M MCCJEA0BATEIbCKUX 3ajlad, YBAXUTEILHOTO
OTHOIICHUS K MHEHHUIO ONMOHEHTOB NPU OOCYXIEHUM CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTr0 COJICPKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA:

copMuUpPOBAHHOCTH POCCHICKOH TPaKIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH MEpE.
Ponunoi, ropaoctu 3a cBOM Kpail, CBOIO PoanHy, CBOW SI3BIK M KYJIbTYDY,
MPOLUIOE U HACTOSIIEE MHOTOHAIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K TPUPOJHOMY HACJIEAUIO U MAMSITHUKAM HPUPOJbI,
nocTuxeHusaM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OWOJIOTHH, TMOHMMaHWS 3HAYEHWsS OWOJOTHM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KMU3HM YEJIOBEKA K COBPEMEHHOTO OOIIECTBa;

uaerHas yoexIEHHOCTh, TOTOBHOCTh K CIyXeHHuio M 3anmre OTedecTna,
OTBETCTBEHHOCTH 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUMCKOTO HAPOIa;

c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBAaTh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JUYHOTO BKJIa/Ja B MOCTPOCHUE YCTOMYUBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJUTEISIM, CO3/IaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHA ILEHHOCTEM CEMEWHOW MXKU3HA B COOTBETCTBHHM C
TpaguuusiMHu HapoaoB Poccuu;

4) 3cTeTHY€CKOr0 BOCIIUTAHHUS:

ACTETUUECKOE OTHOIICHHE K MHpPY, BKIIIOUas ICTETUKY ObITa, HAYYHOTO H
TEXHUYIECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHHUE IMOIMOHATILHOTO BO3/ICHCTBHSI )KUBOU MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMIICHUE
IPOSBIIAITH Ka4eCTBA TBOPYECKOM JIMIHOCTH;

5) ¢uzuveckoro BocnuTaHusi, GopMUPOBAHUS KYJIbTYPHI 310POBbS H
IMOIHOHAJBLHOTO 0JIATOMOJTYIHA:

MOHUMAaHWE W pealn3anus 370pOBOTO W 0Oe30macHOro oOpasa >KU3HU
(310poBOE  MUTaHHWE, COOJIIOJICHWE TUTHEHUYECKUX TMPaBUJI U HOPM,
cOaTaHCHPOBAHHBIH PEXKHM 3aHATHA W OTABIXa, pEryJspHas (u3uIecKas
AKTUBHOCTB), OCPEKHOTO, OTBETCTBEHHOTO M KOMIICTEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3HUECKOMY U IICHXUICCKOMY 3/I0POBBIO;

MOHUMAHUE IICHHOCTH TIPaBWJI WHIWBHIYAILHOTO W KOJUICKTUBHOTO
0€30MacHOr0 TMOBEACHHS B CUTYAIUAX, YTPOKAOIINX 3JOPOBBIO U )KU3HU JIFOJCH;

OCO3HAHME TMOCJICACTBUN U HETIPHUATHS BPEIHBIX MPUBBIYEK (YHIOTpEOICHUS
AJIKOT0JI5I, HAPKOTUKOB, KYPCHHUSA );

6) TPy10BOTr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTH MacTepCTBA, TPYAOJIO0NE;

FOTOBHOCTh K AKTHUBHOW JESITEIBbHOCTH TEXHOJOTHYECKOM W COLMAIBHOU
HaMpPaBJICHHOCTH, CTIOCOOHOCTh MHUIIMHPOBATh, INIAHUPOBATh M CAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JIEATEIbHOCTH;

MHTEpPEC K pa3MIHbBIM cepam npodecCHOHATBHOU ASSITENLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccu W pealn30BBIBATH
COOCTBECHHBIC )KH3HECHHBIC IIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpPa30BAHHMIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOTHYECKOr0 BOCIIUTAHUSA:

AKOJIOTHYECKH IIeJiIccO00pa3HOe OTHOIICHWE K MPHUPOJE KaK HUCTOYHHUKY
KU3HHA Ha 3eMIie, OCHOBE e€ CYIIIECTBOBAHUS;

MOBBINIICHHE YPOBHSA 3KOJIOTHYECKOW KYyJIbTYpHI: NPHOOPETCHHE OIIbITa
IUTAHUPOBAHUS TOCTYIIKOB M OIGHKH WX BO3MOXHBIX TIOCJICACTBUNA IS
OKPY2Karollen CPeIbl;

OCO3HaHHE TJOOATHLHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM U MyTeH WX
peIIeHus;

CITOCOOHOCTh HCTIOJIb30BaTh MPUOOpPETaeMble MPU HU3YYCHUH OHOJIOTHH
3HAHWSI M YMEHHUS TPHU PEIICHHMH TpoOJieM, CBS3aHHBIX C PalMOHATBHBIM
NPUPOJIONIONL30BaHUEM  (COOMIOACHUE TIPaBWJI  TMOBEACHUS B TIPHPOJIE,
HamnpaBlIeHHBIX Ha COXPaHEHHWE PAaBHOBECHsI B JKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHCTEM, Ouochepshl);



AKTUBHOE HENPUATHE JICUCTBUN, NPHUHOCAIIMX BPEH  OKPYKAOUIEH
MIPUPOJTHON Cpeie, YMEHHE MPOTHO3UPOBATh HEOJArONMPHUSTHBIE YKOJOTHIECKHUE
MOCJIEICTBUS NMPEANPUHUMACMBIX ICMCTBUI U NMPEIOTBpAIATh UX;

HaJIM4YME PA3BUTOTO FKOJOTUYECKOT0 MBIIIICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NeATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI UMU B ITO3HABATEILHOM, KOMMYHHKATUBHON U COLMAIILHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOM JIESITENbHOCTH IKOJIOTUYECKOU
HaIpaBJICHHOCTH;

8) HueHHOCTH HAYYHOTI O MO3HAHMS:

c(hopMUPOBAHHOCTL MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JTUAJIOTE
KYJIbTYP, CIOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W UMTATEJIbCKOM KYJbTYPbl KaK CpPEACTBa
B3aUMOJCHUCTBUSA MEXIY JIOAbMU U O3HAHUS MUPA;

NOHUMaHWE CHEU(PUKH OWOJOTHM Kak HayKW, OCO3HaHHS €€ poiu B
dbopMUPOBAaHUHN PANMOHATHHOTO HAYYHOTO MBIIDICHUS, CO3/IaHUU IEJI0CTHOTO
MPEACTABICHUSI 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPUPOIbI, YEIOBEKA U
o011ecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpooseM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHUU JJII COBPEMEHHOW IMBUIIM3AIINH:
obecrieueHHUss HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PecypcHble MPOOJEMbl  Pa3BUTHUS
YeJI0BEYECTBA, TTOUCKA IyTEH BHIX0/1a U3 TII00ATBHBIX YKOJOTHIECKUX TIPOOIEM H
obecrieuyeHrss  Tepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PalMOHATLHOMY
UCIIOJIb30BAaHHUIO TPUPOJIHBIX PECYpCcOB W (OPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJyYEHUH OWOJIOTHYECKUX 3HAHUM B IENAX
MOBBINIEHUST OOIIEeH KyJIbTyphl, ©CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKITMOHAILHOM IPaMOTHOCTH OOydaronmxcs, GopMUpyeMoin
MpY U3Y4YEHUH OMOJIOTHUH;

MMOHUMAaHWE CYIIHOCTH METOJI0B MO3HAHMS, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH WUCIIOJb30BaTh TOJy4acMble 3HAHUS I aHaIM3a M
00BsICHEHUS SIBJICHUI OKPYXAIOUIETO MUpPA U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHME JelaTh O0OOCHOBAHHBIE 3aK/IIOUEHHS] Ha OCHOBE HAay4YHBIX (DaKTOB H
MMEIOIIMXCS TAHHBIX C LENbI0 MOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJh30BaTh OMOJOTHUECKUE 3HAHUS IS
pelieHus mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HaHHE [IEHHOCTH HAy4YHOU JEATEeIbHOCTH, TOTOBHOCTbH OCYIIECTBIIATH
MPOEKTHYIO U UCCIIENOBATENbCKYIO IEATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;



FOTOBHOCTh W  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHMI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHHWW 1O OHWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ynbTaThl OCBOCHUS y4eOHOTO mpenmera «bromorus
BKJIFOYAIOT: 3HAa4UMbIe 11 (OPMHPOBAHWS MHUPOBO33PEHUS OO0YyYarOIMMXCs
MEXIMCIUIUIMHAPHBIE (MEXIPEIMETHBIC) O0MICHAYIHBIC TTOHATHS, OTPaKAFOIIHE
IIEJIOCTHOCTh HAYYHOW KApTWHBI MHpa M CIEIU(PHKY METOIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, DHEPTHS, SIBJICHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIH (paKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHKWE,  HAOJIOJCHWE, HW3MEpPEHHe, OKCIEPUMEHT U  JAPYTuXx),
YHUBEpCAJIbHbIE Yy4eOHbIe JAeHCTBHUs (TO3HABaTElIbHBIC, KOMMYHHUKATUBHBIC,
PEryJISITUBHBIE), obecnieurBarone dbopmupoBaHue (YHKIIMOHATBLHO T
rPAaMOTHOCTH U COIMMAILHOM KOMIIETEHIIMM OOYy4YaroIMXCcs, CIIO0COOHOCTh
00y4aroImxCs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUECKUE 3HAHUS W YHUBEpCAlIbHbIE ydcOHBbIE JEHCTBUS B
MO3HABATEJIbHOW U COLMAIIbHOM MPAKTUKE.

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUS MPOTPaMMbl CPEIHETO OOIIETO
00pa3zoBaHus TOJDKHBI OTPaXaTh:

OBiajeHue  YHHUBEPCAJbHBIMH  Y4eOHBIMM  TO3HABATEJbHBIMHU
AeUCTBUSAAMHU:

1) 0a30BbIe JIOrHYECKHE A€eCTBHSL:

CaMOCTOSITeTbHO  (OPMYJIMPOBaTh HM  aKTyalIM3UpOBaTh  IPOOJEMY,
paccMaTpuBaTrh €€ BCECTOPOHHE;

HCTOJIb30BaTh NPH OCBOCHHHM 3HAHUN TPHUEMBI JIOTHYECKOTO MBIITUICHUS
(aHanm3a, CMHTE3a, CPaBHEHUS, Kiaccu(ukauu, 0000ImeHus ), paCKphIBaTh CMBICIT
OMOJIOTHYECKUX TOHATHHA (BBIACISATh MX XapaKTEepPHBIC MPHU3HAKH, YCTAaHABINBATH
CBSI3H C APYTUMH TMOHSATUSIMH);

OTIPEACNATh IEIN JACITSIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JTOCTIKEHUSI, COOTHOCHUTH PE3YJIbTaThl IEITEILHOCTH C MOCTABICHHBIMHU IEJISIMH,

MCTIOJIb30BaTh OMOJIOTUY€CKUE TTOHATHS 151 00BsICHEHUS (PAKTOB U SIBJICHUIA
YKUBOU MPUPOJBI;

CTPOUTh JIOTMUECKHE pPaCCYyXJeHUs (MHAYKTUBHBIC, IEAyKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEYHUS B pacCMaTPpUBAEMBIX
SIBJICHUSIX, OPMYJIUPOBATH BHIBOJIBI U 3aKIIFOUCHHUS;

MPUMEHSTh  CXEMHO-MOJIEJIbHBbIE ~ CPEACTBA  JUIA  MPEACTaBIICHUS
CYIIECTBEHHBIX CBA3€U M OTHOIICHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a



TAKK€ MPOTUBOPEYMII  Pa3HOTO  POJA, BBISBIEHHBIX B  Pa3jIMYHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI C yU4ETOM aHaIM3a WMEIOIINXCS
MaTepUaIbHbIX U HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B 1€ TENHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHbTATOB
LIEJISIM, OIIEHUBAaTh PUCKH MOCIICACTBUN NESITEIHHOCTH;

KOOPJMHUPOBATH M  BBINOJHATH PabOTy B  YCJIOBHUSX PEATbHOTO,
BUPTYAIHLHOTO M KOMOMHUPOBAHHOTO B3aWMOICUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUU KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe McCIea0BaTeIbCKHE TeiCTBUSA:

BJIQJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEILCKOM U MTPOEKTHOM JIEITEILHOCTH,
HaBbIKAMM  pa3pelieHus MpoO0jeM, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MOMCKY METOI0B PEIICHUSI MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ0B MO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEILHOCTH MO MOJIYYEHUIO HOBOIO
3HaHMSI, €r0 HHTEPIpEeTalrd, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B YUEOHBIX
CUTYaITUsX, B TOM YHCJIE MIPU CO3JaHUH YIEOHBIX M COIUALHBIX TPOEKTOB;

(bopMHUpOBaTh HAYYHBIN THIT MBIIIICHHS, BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOUYEBBIMU MOHATUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaduWl B 00pa30BaTeIbHOU
NEATEIbHOCTH U JKU3HEHHBIX CUTYALUSX;

BBISIBJISITH TPUYUHHO-CJICICTBEHHBIE CBSI3U M AaKTyaJU3UpOBaTh 3ajavy,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HaXOAUTh apTyMEHThI Al JOKa3aTelIbCTBa
CBOMX YTBEPKICHHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

AHAIM3UPOBATH TOJYYECHHBIE B XOJE PEUICHUS 3aJauyu PeE3yJbTaThl,
KPUTUYECKHU OLICHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IIeJICHANPABICHHBIA TOUCK TEpPEeHOCa CPEACTB M CIOCOOOB
NeUCTBUS B IPO(ECCUOHATBHYIO CPEY;

YMETh TNEPEHOCUTh 3HAHUS B MO3HABATEJLHYIO M TMPAKTUUECKYHO 00JIaCTH
KU3HEEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC WJICU, MPEAJiaraTh OPUrMHAIbHBIE TOJAX0bl U PELICHMUS,
CTaBUTh NPOOJIEMbI U 33J]a4H, JOIMYCKAIOIINE aJlbTEPHATUBHBIE PEIICHUS.

3) padorta c undopmanueii:

OPHUEHTHUPOBATHCS B PA3IUIHBIX HCTOUYHUKAX MHPOpMAIHUH (TEKCTE y4eOHOTO
nocoOus, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTHYECKUX CJIOBAPAX W
CIIPaBOYHWKAX, KOMIBIOTEPHBIX 0a3zax MaHHbBIX, B VHTepHeTE), aHaIM3UpOBATH



MH(POPMALIMIO Pa3IMYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUUECKU OIICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTB;

(dopMyIMpoBaTh 3apPOCHl ¥ MPUMEHITh PA3IMIHBIC METOJIBI MPU TIOUCKE U
oTOOpE OMOJIOTUYECKON MHPOPMAITUH, HEOOXOTUMOM JJIsl BHITIOJHEHUS YICOHBIX
3amay;

npuoOpeTaTh OMBIT HKCIOJIb30BaHUS HH()OPMAIMIOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIL30BAHHUSI PA3IMIHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO ~ BBIOMpATh  ONTUMAIbHYIO (GOpMY  TpeaCTaBICHUS
Oouosiornueckoi nHpopmaluu (Cxemsl, rpaduky, JUarpaMMbl, TaOJIUIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpEICTBa MpH padboTe C
Ouosiornueckoi uHGOpPMALMEN: NPUMEHATb XUMHUYECKUE, (U3UUYECKUE U
MaTeMAaTU4YECKUE 3HAKU M CHUMBOJIBL, (hOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh U MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPEACTBA
HarJIsIHOCTH;

BJaZeThb  HaBbIKAMM  pAacloO3HaBaHWs M 3alUThl  HH(OpPMAIUH,
nH(pOpMAITMOHHOH 0€30TTaCHOCTH JIMYHOCTH.

OBiaseHne yHUBepPCAJIbHBIMM KOMMYHUKATUBHBIMH J1€e/iCTBUSIMM:

1) oOmenue:

OCYILIECTBIISITH KOMMYHUKAIIMH BO BCeX cepax )KU3HU, aKTUBHO Y4acTBOBATh
B JIMAJIOT€ WM JAUCKYCCHHU IO CYIIECTBY OOCYXaaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCUTEIHHO BBITIOJHEHUS IPEIJIaraeMoi
3a/1a4¥, YIYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTD MO3HIUN IPYTrUX YIaCTHUKOB
JIMaJIorTa WM JUCKYCCHHN);

pacrio3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHWS, MOHUMATh 3HAYCHUE
COIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIU,
YMETh CMATYATh KOH(IJIUKTHI U BECTHU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CTIOCOOAMU OOIIEHUS U B3aMMOJICHCTBUS, TOHUMATh
HaMepeHUsI IPYTUX JItOJIEeH, MPOSBISTh YBAKUTEIHHOE OTHOIIICHUE K COOECETHUKY
U B KOPPEKTHOU (hopme PopMyTHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HUCMOJb30BAHUEM
S3BIKOBBIX CPECTB.

2) coBMeCTHasI 1eATeJIbHOCTh:

NOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW U UHIUBUAYAILHON
paboThI P pelIeHNH OUOIOTHUECKON MPOOIeMbl, 000CHOBBIBATH HEOOX0IUMOCTD
NPUMEHEHHS TPYMIIOBLIX (JOPM B3aMMOJEHCTBUS MPH PEIICHUH yueOHOH 3a1auu;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUI C ydéroMm 0OIIMX
MHTEPECOB U BO3MOKHOCTEH KaXI0T0 4JieHa KOJUIEKTHBA;



MPUHUMATh LEIAM COBMECTHOM JEATENbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA MO €€ NOCTHUKCHHIO: COCTABISATH IUIAH JCHCTBUM,
pacmpefensiTb pojid ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXAarb pe3yibTaThl
COBMECTHOM pabOTHI;

OLIEHMBATHh KA4E€CTBO CBOErO BKJI3Ja M KaXIOr0 yYAaCTHUKA KOMAaHIbl B
001 pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeayaraT HOBBIE TNPOEKTHI, OLEHUBATH HAEU C IMO3WLAA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBJIATH TO3UTHUBHOE CTPAaTErMUYECKOE TMOBEACHUE B PAa3IUYHBIX
CUTYaIUSIX, MPOSIBIISATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHNe YHUBEPCAJIBHBIMY PEeryJIATHBHBIMHY 1€ HCTBUAMMU:

1) camoopranusanus:

MCMOJIb30BaTh OWOJIOTUYECKHWE 3HAHUS ISl BBISIBICHUS MPOOJIEM U HX
pEUICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJIOTMYECKHUX 3HAHWM IEJIEBBIE M CMBICIOBBIE
YCTaHOBKH B CBOMX JACHUCTBUAX M MOCTYNKAX MO OTHOUICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CAMOCTOSITENBHO OCYIIECTBIATH MMO3HABATEIbHYIO JIESITENbHOCTD, BBISIBISTD
MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 33141 B 00pa30BaTCIILHOM
JNEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIbHO COCTaBISITh TUIAH pEIIeHUS MpoOJeMbl ¢ Y4ETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOYTCHHI;

JlaBaTh OLICHKY HOBBIM CHUTYallUsM;

pacIMpsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHUH;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIEHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO MIMPOKOW 3PYIULIMU B
pa3HbIX O0O0JACTAX 3HAHWM, MOCTOSHHO NOBBIINIATH CBOW OOpa30BATEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh ~ HABbIKAMM  TIO3HABATEIbHOW  pediaekcuu Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEILHBIX MPOLECCOB, MX pPE3YIbTATOB H
OCHOBAaHHWH, UCIOJb30BaTh MPUEMBI pedekcun NIl OIEHKH CHUTYyallud, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHMBATh PUCKHM M CBOEBPEMEHHO IPHUHHUMATh PELIEHUS IO HX
CHIKEHUIO;



IIPUHUMAaTh MOTUBBI M apryMEHTbl JPYIrUX NpPU AHAIA3E pPE3yJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ce0s1 M APYrux:

MPUHUMATh Ce0sl, MOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTHUBBI W apTyMEHThl JPYTHMX MpPU AaHAJIU3€ PE3yJbTaToOB
NEeATENbHOCTH;

IPU3HABaTh CBOE MPABO U NPABO JIPYruX Ha OLIMOKH;

pa3BUBATh CIOCOOHOCThH MOHUMATh MUP C MO3UIUH APYrOTO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynabTarbl ocBoeHus nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduueckue 1y yaeoHoTo npenmera « buosorusn
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 110 OCBOCHHIO, MHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUJbI IEATEIbHOCTH MO MOJIy4YE€HUIO HOBOTO 3HAHUA U
MPUMEHEHHUIO 3HAHUM B PAa3JIMUYHBIX YUYE€OHBIX CUTYallUsX, a TAKXKE B PEaIbHbBIX
KU3HEHHBIX CHUTYyallUsAX, CBSI3aHHBIX C Ouojorueid. B mporpamme mpeamMeTHbie
pe3yAbTaThl IPEICTABJIEHBI 10 TOJaM 00yUYEHUsI.

[IpenmeTrHble pe3ysbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» ¢ 10
Kaacce TOKHBI OTPAXKaTh:

Cc(hopMHUPOBAHHOCTh 3HAHUI O MECTE U PO OMOJIOTHH B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHWU COBPEMEHHOH €CTECTBEHHO-
HAayYHON KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUNUCKUX U
3apyOeXHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JIJIS1 PELICHUS )KU3HEHHBIX 3371a4;

YMEHHUE PacKpbIBaTh COJEpXKaHWe OHOJOTUYECKUX TEPMUHOB M MOHATHI:
KHU3Hb, KJETKa, OpraHu3M, MeTadoym3M (OOMEH BelIeCTB U IMpEeBpalleHUe
SHEPIruu), TOMEOCTa3 (CaMOperyJisius), ypoOBHEBAs OpraHu3allusl ’KUBBIX CUCTEM,
CaMOBOCITIPOU3BECHHE (PENPOTYKIIHS ), HACJIEACTBEHHOCTh, ”3MEHUUBOCTh, POCT U
pPa3BUTHE;

yMEHUE W3jlaratb OWOJIOTHYECKHE TeopuH (KJIeTOYHAs, XPOMOCOMHAs,
MyTallMOHHAasl, I[EHTpalbHasg JO0TMa MOJIEKYyJsIipHOW Owuosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 LeHTpax MHOTOOOpasus u
NPOUCXOXKIEHUS KylbTypHbIX pacTeHuit H. V. BaBunosa), onpenensats rpaHuilbl
UX MIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIAJETh METOJIaMU HayYHOT'0 TIO3HAHUS B OMOJIOTHH: HAOJIIOIEHUE U
ONMCAHUE >KMBBIX CHUCTEM, MPOIIECCOB U SIBIICHUM, OpraHU3alus U NPOBEACHHE
OMOJIOTUYECKOTO  HJKCIEPUMEHTA,  BBIIBW)KEHHUE  THUIIOTE3bl,  BBISBJICHHUE
3aBUCUMOCTH MEXIY MCCIEIyeMbIMH BEIMYMHAMU, OOBSICHEHUE MOITYYEHHBIX



pPe3yAbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUA U 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIICISATh CYIIECTBESHHBIE MPU3HAKA BUPYCOB, KIETOK MPOKAPHUOT U
OYKapUOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W MPEBpAICHUS DHEPTHH B KJIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTHdeckoro oOMeHa, XEeMOCHHTE3a, MHTO03a, Meio3a,
OTUTOJOTBOPEHUS, Pa3MHOKCHHS, WHIAWUBUAYATHPHOTO pa3BHTHSA OpTraHH3Ma
(oHTOTEHE3);

yYMEHHE TPUMCHSTHh TOJy4eHHBIC 3HAHUS JJII OOBSICHEHHS OMOJIOTUICCKUX
MIPOIIECCOB U SBJICHUH, JUISA MPHUHITHS MPAKTUYCCKUX PEIICHUI B MMOBCETHEBHOM
KHU3HU C I1EeNbl0 obecredeHns Oe30MacHOCTH CBOETO 3/J0pPOBbS U 3I0POBbS
OKPYXAIOIINX JIFOJIeH, COOII0IEHUSI HOPM I'PaMOTHOTO MOBEICHUS B OKPYKaroIIen
OPUPOJHON cpene, MOHMMaHWE HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOM  OMOJIOTMM M OMOTEXHOJOTMA  JJI1  PAlMOHAIBHOTO
PUPOIOTIOIH30BaAHU;

YMEHHE peliarh »JJIEMEHTapHbIe TEHETHYECKHWE 3aJadd Ha MOHO- W
TUTUOPHUIHOE CKpEIMBaHWE, CIICTUICHHOE HACIEAOBAaHUE, COCTAaBJISITh CXEMBI
MOHOTHOPHIHOTO CKpPEIIMBaHUS TSl MPEACKa3aHUsl HACJCIOBAHUS MIPU3HAKOB Y
OpPTaHU3MOB,;

YMEHHUE BBITIOJHATE JJAOOpaTOpHBIE W MPAKTHYECKHE PabOThI, COOJIOIAThH
MpaBwiia Ipu paboTe ¢ yIeOHBIM U JJAOOPATOPHBIM 000PYI0BaHNEM;

YMCHHE KPUTHUYCCKH OICHMBATh M HWHTCPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJICPXKAHUS, BKIIOYAIONIYI0 TICEBJAOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX ICTOYHHUKOB (CPEICTBAa MACCOBOM MH(OPMAIIMY, HAYIHO-TIOTYJISIPHBIC
Marepuaibl), ITUYECKUE AaCTEeKThl COBPEMEHHBIX HCCIIEIOBaHUN B OHOJIOTHH,
MEIHIIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC IMUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOTUYECKYI0 UH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO

WCIIOJIb30BaTh NOHATUIHBIN anmapar OuoJI0TUH.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOTro mnpeamera «buonorus» 6 11
Kaacce TOKHBI OTPAXKaTh:

c(hopMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHMSI E€CTECTBEHHBIX HAayK, B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAYy4YHOU! KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIIAJE€ POCCUNUCKUX U
3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (PYHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJIs1 PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJEpKaHUe OHOJOTUYECKUX TEPMHUHOB WM TOHATHH:
BUJI, TIOMYJIALMSI, TeHO(MOH/I, SBOJIOIKS, ABMKYIHE CUIIbI ((PaKTOPHI) IBOJIIOIINH,
IPHUCTIOCOOJICHHOCTh OPTAaHW3MOB, BU000Pa30BaHKE, YKOJIOTHIECKHE (PaKTOPHI,



DKOCHCTEMa, TMPOAYLUEHThl, KOHCYMEHTBI, PEIYyIEHThl, IENH MUTAHUA,
AKOJIOTHYECKAs TUpaMuia, OHoreoreHo3, onocdepa;

YMEHHE U3Jararb OHMOJOTHYECKHE TeOopuu (IBOMOIMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKas TEOPHUS OHBOJIONUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoxapimeBoro cxoactBa K. M. bapa, uepenoBanus TJIaBHBIX HampaBJICHUNA U
nytert sBomonuu A. H. CepeprioBa, yuenus o ouocdhepe B. . Bepnanckoro),
OTIPEACNIATh TPAHUIIBI X IPUMEHUMOCTH K JKMUBBIM CHCTEMAaM;

YMEHHUE BJIAJETh METOJIaMU HayYHOT'O TIO3HAHUS B OMOJIOTHH: HAOJIIOIEHUE U
OTIMCAHUE >KUBBIX CUCTEM, MPOIECCOB W SIBJICHUN, OpraHU3aIusl U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJIBUKEHUE  TUIOTE3bI,  BHIABJICHHE
3aBUCUMOCTH MEXIY HCCICNYEMbIMU BEIUYUHAMHU, OOBSCHEHHE IMOJTYyYECHHBIX
pEe3yJbTAaTOB, UCMOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHUE
JieNaTh BBIBOJIBI HA OCHOBAHUU TIOJTy4E€HHBIX PE3YIbTaTOB;

YMEHHUE BBIJIETATh CYHIECTBEHHBIE MNPU3HAKU CTPOCHUS OHOJOTUYECKHUX
00BEKTOB: BHJOB, TOMYJHAIHA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTreoIeHO30B M JKOCHCTEM, OCOOCHHOCTHM MPOIIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOPA, BUA00Opa30BaHus, IPUCTIOCOOICHHOCTH
OPTaHMU3MOB, JEUCTBHS HKOJOTUYECKHX (HAaKTOPOB Ha OPTaHU3MBI, TEPEHOCA
BEIIECTB U TOTOKA DSHEPTHM B HKOCHCTEMAaxX, AHTPOIOTCHHBIX H3MEHCHUU B
AKOCHCTEMAaX CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTEOXHMMHYECKUX
IIMKIIOB B Onocdepe;

YMEHHUE MPUMEHSATH MOJyYEeHHBIC 3HAHUS I 00BICHEHUS OMOJOTHYECKUX
MPOLECCOB W SABJICHUM, JJIA MPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C IENbI0 oOecredeHus 0e30MacHOCTH CBOEr0 3J0POBbS U 310POBbBS
OKPY>KaIOIIMX JIIO/IeH, COOJIOIEHHS HOPM I'PaMOTHOTO TIOBEICHUSI B OKP Y KAIOILIEH
NPUPOJTHON Cpee, NMOHMMaHHEe HEOOXOJUMOCTH HCIIOJb30BAaHUS JOCTHKEHUN
COBpPEMEHHOM OMOJIOTUU AJIs1 PallMOHAIILHOTO MIPUPOA0TOJIH30BaHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKHUE 33]]a4, COCTABIATh CXEMBI
MepEeHOCa BEIIECTB M PHEPTUU B IKOCHCTEMAX (MU MTUTAHUS );

YMEHHUE BBINOJIHATL Ja0OpaTopHbIe M TMpakTUueckue padoThl, COOJIOIATh
npaBuia Mpu padboTte ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh W HWHTEPIPETUPOBaTh HUHPOpMAIUIO
OMOJIOTUYECKOT0 COJAEpKaHMsI, BKJIIOYAIOIIYI0 IICEBAOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX ICTOYHUKOB (CpeACcTBa MacCOBOM MH(MOpMAIINK, HAYYHO-TIOTYJISPHbIE
MaTepuaibl), pacCMarpuBaTb  IJIOOATbHBIE  DKOJIOTHUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIICHMS,
006001mast 6MOJOTHUECKYIO HH(DOPMAITUIO U3 HECKOJbKUX UCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUHWHBIN armapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koau4yecTrBo yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM (uud poBbIe)
Ne /m Kontpoabnbie | IlpakTnyeckue
NMporpaMmbI Bcero o0pa3oBaTeJbHbIE
padoTbI padoThbI
pecypchbl
bu6mmoreka [IOK
1 buonorus xax Hayka 2 0.5 0.5 https://m.edsoo.ru/7f41¢292
2 2KuBble cuCTEMBI U UX OpraHu3aIus 1 bubmorexa TIOK
P 1t https://m.edsoo.ru/7f41¢c292
. bu6mmoreka [IOK
3 XUMHUYECKUM COCTaB M CTPOECHUE KIETKU 8 1 1 https:/m.edsoo.rw/ 741292
bu6nuoreka [JOK
4 FKHM3HEACATENLHOCTS KIIETKA 6 https://m.edsoo.ru/7f41¢c292
5 Pa3MHO)X€eHME 1 MHANBUTYaJbHOE PA3BUTHE 5 1 bubmoreka [IOK
OpraHu3MoOB https:/m.edsoo.ruw/7f41¢292
6 HacnencrBeHHOCTL U U3MEHYHUBOCTD g 15 Bu6nuoreka [JOK
OpPraHu3MoOB ) https://m.edsoo.ru/7f41¢c292
7 Cenexuus oprann3mMoB. OCHOBBI 3 bub6nuotexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.1u/7f41¢292
bu6mmoreka [IOK
1
8 Pesepsroe Bpes I https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2,5 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 KJIACC

Koau4yecTrBo yacos DJIeKTPOHHBIE
HauMeHoBaHHe pa3ieioB H TeM uudg poBbIe
Ne /it P KonrpoJsbabie | IlpakTnyeckue (uacpp )
NMporpaMmsl Bcero o0pa3oBaTeJibHbIE
padoThbI padoTbI
pecypchbl
bubmuoreka IIOK
1 JBOmoNHOHHAA GHOMOrHA ? 0.5 I https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bu6nuotexa LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 Opranmswbt 1 OKpYKalom@s Cpea > 1 I https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
4 Co0011IeCTBa M KOJIOTUYECKHE CUCTEMBI 9 https/m.cdsoo.rw/7f41cc 74
bu6mmoreka [IOK
1
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 2,5 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










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YUEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u ap.;
ITox pemakmueii [laceannka B.B. Aknmoreproe 061iecTBO « M3 marenscTBO
«IIpocaemenue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., Pyo1ioB A.M. u ap.;
[Tox penakiueii [laceunuka B.B. AkunonepHaoe oomiecTBo «3narenbcTBo
«IIpocaemenue»

METOJANYECKHUE MATEPHAJIBI JIUISA YYUTEJISA

¢ lH(DopMaIMOHHO-METOTHYECKOE MTUCHMO 00 0COOCHHOCTSIX TP ETI0 TaBaHus
yuebHoro npeamera «buonorusi» B 2025/2026 yuyedHOM roay

https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf

e ¢ JlocTHKEHHE METANPEAMETHBIX PE3YJIbTaTOB B paMKax W3y4eHUS PEIMETOB
€CTECTBEHHO-HAy4YHOTO 0JI0Ka (OCHOBHOE 0011Iee 00pa30BaHuUe) :
METOIMYECKUE peKOMeH 1aluu estestvenno-nauchnyj-blok 01.pdf

e buonorus (yriayOneHHsiil ypoBens): Peammzanus tpedoBanuii ®I'OC

CpemHero 001Iero 00pa3oBaHus : METO MY ECKOE TTOCOOHE IS yUUTEIIS.

mp_biologiya format-docx 26082023 na-sajt.pdf

e buonorus (6a3oBeiil ypoBeHs). Peamuzanus @I'OC ocHOBHOTO 00111€r0
00pa3oBaHusA: METOIUYECKOe mocoOue At yuurens. https:/cleck.ru/3INSBnV

e J[1s1 METOIMYECKOT'O COMPOBOMKAECHUS MPO(QUITbHBIX TEXHOJIOTUYECKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHI (PU3UKO-TEXHUUECKUN MHCTUTYT

(MDTHN) pazpadortan npoekT «Hayka B peruoHs»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-

regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e Meroauvecknue peKOMEH AU IO CO3JaHHIO KIIaCCOB TEXHOJIOTHIECKOTO U
€CTECTBEHHO-HAYYHOT'O MPOQUIICH 1 KJIACCOB C YTIIyOJICHHBIM U3y4EeHUEM
MaTeMaTuKd, PU3NKH, XUMUU, OMOJIOTUH B 00111600pa30BaTeIbHBIX
OpTaHU3AIMIX C UCITOIb30BaHHEM HH(PACTPYKTYPHI, CO3/ITAHHON B paMKax
HaIMOHaTBHOTO MpoekTa « O0pazoBanue» (KBantopuymsl, IT-kyos1, Touku
poctau np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i1 en profilej 2025.pdf

e Meroanueckue pekoMenaaunu. Opranuszanus Bzaumoaencteus “Ilkosa — By3
— npeanpustae” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

o KonrekcTHbIC 3a0a9M. 3a1aHus K yueOHOMY Kypcy «buomorus» (2024 1.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

e Meroaunueckuii keiic. CrieryieHHOe Hacae10BaHKe Mpu3HakoB. buosorus. 10
kiace (2024 r.) https://edsoo.ru/wp-

content/uploads/2025/01/biologiya_mk sczeplennoe nasledovanie priznakov.p
df

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

e bubmoreka I{OK https:/m.edsoo.ru/7f413368
CBEPOBPA30BAHME https://sbereducation.ru/?ysclid=mqgs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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