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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl M0 OUOJIOTMH TEOPETUUYECKYI0 OCHOBY ISl OIpeEJerie-
HUS MOJX0JI0B K ((POPMHUPOBAHUIO COJIEpKaHUs yueOHOoro npenmera «buonorus» cocraBu-
au: koHnentyanbHble nonoxkeHuss ®I'OC COO o B3auM0OOYCIOBIEHHOCTH LIETEH, co-
NEp’KaHUsl, pe3yJIbTaTOB 00ydeHUss U TPeOOBAHUI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB,
MOJIOKEHUST 00 OO0IIMX UENsIX U MPUHIMIAX, XapaKTepU3YyIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopasoanusi B Poccuiickoit deaepannn, a TakxKe MOJI0KEHUS
o crnenupuke 6MOIOTKHU, €€ 3HAUCHUH B MO3HAHUM >KMBOW MPUPOJBI U OOECIICUEHHUH CY-
IIECTBOBAHUS YeJIOBEYECKOro oomecTBa. CoraacHO Ha3BaHHBIM MOJIOKEHUSM, OINpeJere-
Hbl OCHOBHBIE (DYHKIIMM TPOrPAMMBI [10 OMOJIOTUU U €€ CTPYKTYypa.

[TporpamMmMa no 6uosoruu 1aér NpeacTaBlIeHuEe O LEeisaX, 00 obmiel cTpareruu ooy-
YEeHHUsI, BOCIIUTAHUS U Pa3BUTHs 00ydarOIIMXCs cpecTBaMu yueOHoro npeamera «buono-
TUS», ONpEAeNsieT 00sA3aTeIbHOE NMPEIMETHOE COJIEpKAHUE, €ro CTPYKTYpY, pacupeaene-
HUE IO pa3liejaM U TeMaM, PEKOMEHIYEMYIO MOCIIEI0BATENbHOCTh U3YYEHUsI y4eOHOTO
MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKKM 00pa3oBa-
TEJIBHOTO IIPOLECCa, BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIUXCsl.

B nporpamme 1o Guosioruu Takke YYUTHIBAIOTCA TPEOOBAHUS K TIAHUPYEMBIM JTHY-
HOCTHBIM, METANPEIMETHBIM U TMPEIMETHBIM pe3ysbTaram oOy4eHHs B (OpMHPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHON JEATEeNbHOCTU/YUeOHbIX AEUCTBUM 00ydaro-
IIMXCS IO OCBOCHHUIO CO/IEpKaHMsI OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme no 6monorun (10-11 kiaccel, 6a30BbIil ypOBEHb) peaan30BaH MPUH-
IUI TPEEMCTBEHHOCTH B M3Y4YEHUM OMOJIOTHUH, Oiarojapst yueMy B HEM MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HAa PAa3BUTUE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-
HAy4YHOT'O MHUPOBO33PEHUS, LICHHOCTHBIX OPUEHTALMA JUYHOCTH, SKOJOTHUYECKOTO MBbIIII-
JIeHUsI, IPEJICTABICHUN O 3J0POBOM 00Opa3e KU3HU M OEPEeHBIM OTHOILIEHUEM K OKpY’Ka-
fomei mpupoanou cpene. [loaTomy Hapsiay ¢ U3ydeHHeM OOIIEOMOIOTHIECKUX TEOPHil, a
TaK)K€ 3HAHUM O CTPOCHHUM KMBBIX CHUCTEM PA3HOTO PAHra M CYHIHOCTH OCHOBHBIX MPOTE-
KaIOIIMX B HUX MPOLIECCOB B MporpamMme Mo OMOJIOTUH YJE€JI€HO BHUMAaHUE HMCIOJIb30Ba-
HUIO TIOJIyYEHHBIX 3HAHUN B MOBCEIHEBHOM KW3HM JUIsl PEIICHUs MPUKIAAHBIX 3a7ad, B
TOM 4YHcle: TpOQUIAKTUKA HACJIEACTBEHHBIX 3a00JIeBaHUI 4YeNOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIBTUPOBAaHMSI, 00OCHOBAHUS IKOJOTUYECKH 11€TIECO00PA3HOTO MOBe-
JICHUSI B OKPY’KAIOLLIEH IPUPOAHOM CpPENE, aHAIN3a BIUSAHUSA XO3AUCTBEHHOMN JEATEIbHO-
CTH YeJIOBEKAa Ha COCTOSIHME MPUPOAHBIX U UCKYCCTBEHHBIX DKOCUCTEM. Y CUIIEHHE BHUMA-
HUS K TPUKIATHOW HAIMpaBIEHHOCTH y4eOHOro mpeamera «buonorus» MpOAUKTOBAHO
HEOOXOJMMOCTBIO OOECTeueHusl yCIOBUHM Jid pEHIeHUs OJHOW W3 aKTyalbHBIX 3a]ad
IIKOJILHOTO OMOJIOTUYECKOTO 00pa30BaHUsA, KOTOpas mpeamnojaraet (HOpMUpPOBAHHUE Y
o0yyJaroumxcsi CHocCOOHOCTH aAanTHUPOBATHCI K U3MEHEHUAM JUHAMUYHO Pa3BUBAIOIIETO-
Cs1 COBPEMEHHOTO MHUpA.



buonorust Ha ypoBHe cpeaHero oOmiero o0pa3oBaHus 3aHUMAeT BakHOe MecTo. OHa
obecrieunBaeT GopMUpPOBAHUE Yy OOYUAIOIIUXCS TIPEACTABICHUA O HAYYHOW KapTUHE MU-
pa, pacmupsieT ¥ 0000ImaeT 3HAHKUS O KUBOW MPHUPOE, €€ OTIMIUTEIBHBIX MPU3HAKAX —
YPOBHEBOU OpraHu3alliy U SBOJIOLWHU, CO3[AET yCIOBUS NJIs: MO3HAHUS 3aKOHOB >KUBOMU
npupoAasl, GopMupoBaHusi (PYHKIIMOHAILHONM I'PAMOTHOCTH, HAaBBIKOB 370pPOBOT0O U 0€3-
OMNacHOTO 00pa3a KU3HU, FKOJOTHUECKOTO MBIIIICHUS, [IEHHOCTHOTO OTHOILICHUS K KUBOU
MPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TaKkKe JUIsl pEeIIeHUs BOCIIUTATENIbHBIX U Pa3BU-
BAaIOIIMX 3324 CpeHEro o0IIero oopa3oBaHus, coluanu3anuu ooyJaromuxcs. M3yuenue
Ouonorun obecrneynBaeT yciaoBUs Uil (GOPMUPOBAHMS WHTEJUICKTYalIbHBIX, KOMMYHHUKA-
IUOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIbTYpPbl, CHOCOOCTBYET HMHTE-
rpaiuu OMOJIOTUYECKUX 3HAHUM C MPEICTABICHUSMH W3 JPYTUX YUEOHBIX MPEIMETOB, B
YaCTHOCTU, (PU3UKH, XUMUU U Teorpaduu. Ha3BaHHBIE MOJIOKEHUS O MpeTHA3ZHAYCHUU
yueOHoro npeamera «buonorus» cocTaBuiiu OCHOBY ISl OTIPEEICHUS MOAX0I0B K 0TOO-
Py ¥ CTPYKTYPUPOBAHUIO €T0 COJIEPKAHUS, IPEJICTABICHHOTO B MTPOTpaMMe MO OUOJIOTHUH.

Ot60p coxepkanusa yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE OCY-
HIECTBJIEH C MO3UIUN KYJIbTYPOCOOOPA3HOTO MOJX0/Ia, B COOTBETCTBUU C KOTOPHIM OOY-
YalolMecs JOJKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAYUMbIe JJIsi (DOPMHUPOBAHUS OOIIEH
KYJIbTYPbI, ONIPENIEIIAIONINE a/ICKBATHOE MTOBEJICHUE YEIOBEKA B OKPYKAIOLIEH PUPOTHON
cpeze, BOCTpeOOBaHHbBIC B MOBCEIHEBHOM KU3HU U MPAKTUUECKOU JearesbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUU 3aHUMAIOT JIEMEHTHI COJIEP>KaHMsl, KOTOPBIE CITy>KaT OCHO-
BOHM 1711 (DOPMUPOBAHMS TIPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE
MUpa U [IEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CIIOCOOCTBYIONIMX T'yMaHHU3allMd OMOJIOTH-
YeCKOro 00pa3oBaHMs.

CtpykTypupOoBaHUE COAECPKaHUS y4eOHOro MaTepuayia B MPOTrpaMme Mo OUOJIOTUH
OCYIIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX O0COOCH-
HOCTSX >KMBOW MPUPOJIBI, O €€ YPOBHEBOM OpPraHM3alMM U 3BOJIIOLUHMHU. B COOTBETCTBUU C
9TUM B CTPYKType ydeOHOro mpenmera «buonorus» BbIIEIEHBI CIEAYIONIUE COIEpKa-
TelbHbIe JUHUU: «buojorus kak Hayka. MeToasl HaydyHOTO To3HaHUs», «KieTka kak
Oouonoruyeckas cuctema», «Opranu3M kKak Ouosiormueckas cucreMa», «CucreMa U MHO-
roo0pa3ue OpraHuyecKoro Mupay, « IBOJIOLHMS KUBOU MPUPOABD», « IKOCUCTEMBI U TIPU-
CyIIME UM 3aKOHOMEPHOCTH.

[ens uzydyenus: yue6Horo npenmera «buonorus» Ha 6a30BOM ypOBHE — OBIJIAJICHUE
00yUaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHu3aIluy KUBBIX CUCTEM
Pa3HOro paHra U NpUOOpeTeHHe YMEHUN UCIOJIb30BaTh 3TH 3HAHUS JI TPAMOTHBIX Aei-
CTBUIl B OTHOILIEHUH OOBEKTOB )KMBOM MPUPOBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MPO-
oseM.

JlocTmkenne mneny u3ydeHus ydeObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcsi peuIeHUEM CIIeIYIONIUX 3aa4:



OCBOCHHE OOYYAIOIMMHUCS CHCTEMbl 3HAHMA O OMOJOTUYECKUX TEOPHUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THIOTEe3aX, MpaBuiIax, CIyKalliuX OCHOBOU it opMupoBa-
HUS TPEJICTABIICHUH O €CTECTBEHHO-HAYYHOU KapTHHE MHUPA, O METOJaX HaAyYHOTO IMO3HA-
HUS1, CTPOCHUU, MHOTOOOPa3uu U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHu-
3aIl1H, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUY;

dbopmupoBaHUEe Yy OOYYArOMIMXCS MO3HABATEIBHBIX, MHTCIICKTYAIbHBIX W TBOpUE-
CKHX CITOCOOHOCTEH B MpoIiecce aHAIM3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJIOTHH HAYYHBIX
B3TJISIJI0B, UJIEH U TTOJIXO/I0B K M3YUYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINY;

CTaHOBJICHHE Yy OOydyaromuxcsi oOmen KyJabTypbl, GyHKIUOHAIBHOW TPaMOTHOCTH,
pPa3BUTHE YMEHHM OOBSCHATH U OIICHUBATH SIBJIICHUS OKPY>KAIOIIETO MUPA KUBOU MPUPO/IBI
Ha OCHOBAHWH 3HAHUH U OIIBITA, TIOJYYCHHBIX MTPU U3YICHUHN OUOIOTHHY;

dbopmMupoBaHUE y OOYYaIOIIMXCS YMEHHI WIUTIOCTPUPOBATH 3HAYCHUE OMOJOTHYE-
CKHMX 3HAHMM B MPAKTUYECKON NEATEIbHOCTH YENIOBEKA, Pa3BUTHH COBPEMEHHBIX MEJIU-
[IUHCKHUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEJIOBEKOM >KUBOU TPUPOJIBI,
HEOOXOMMOCTH OEPEeKHOTO OTHOIICHHS K HEW, COONIOACHHS dTHUYCCKUX HOPM IIPH IIPO-
BEJICHUM OMOJIOTMUYECKUX UCCIIEOBAHUIT;

OCO3HAHHME IEHHOCTH OMOJIOTUYECKUX 3HAHUU JIJISl TIOBBIIMICHUS] YPOBHS DKOJIOTHYE-
CKOM KYJIBTYpHI, 17151 GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,;

pUMEHEHUE TIPUOOPETEHHBIX 3HAHUH M YMEHUW B TIOBCEAHEBHOM JKMU3HM JIJIST OIICH-
KM TOCJIEACTBUI CBOEH JESITENIbHOCTU MO OTHOUIEHUIO K OKpY>Karouiel cpene, coOCTBEH-
HOMY 3/I0POBBIO, 000CHOBAHUE U COOJIOIEHNE Mep MPODUIAKTUKH 3a00JICBaAHHIMA.

B cucreme cpennero obmero obpazoBanusi «buonorus», u3zydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00s13aTEIbHBIM YUY€OHBIM TIPEIMETOM, BXOJISIIIIUM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHD).

Jnst uzyyenus Ouosoruyd Ha 6a30BOM YPOBHE CPEIHEro oOIero oopa3oBaHusi OTBO-
nutca 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 yaca (1 gac B
HEJIEIII0).



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B GopMHUpPOBAHUU COBPEMEHHOW HAay4YHOM KapTuHbI Mupa. Cucre-
Ma OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
u3MepeHue, kiaccudukaiusi, MOJEeIMpOBaHUe, CTaTUCTHYECKass oOpaboTka JaH-
HBIX).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckast padora Ne 1. «Mcnonap30BaHne pa3IMUHbIX METOJIOB IIPU U3Y-
YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMY BOJABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loaaep:kanue ocMoTH-
4YecKoro OajiaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpBI OEITKOBON MOJIEKYJIbI (TMIEpBUYHASI, BTOPUYHAS, TPETUYHAS U UYETBEP-
TUYHAsl CTPYKTypa). XHMMHUUYECKHe CBOMCTBa OenkoB. buonorunueckue ¢GyHKUUU
OCJIKOB.



®depMmeHThl — Ouonorndyeckue karaiau3aTopsl. CTpoeHue ¢GepMeHTa: aKTHB-
HBIA 1eHTp, cyOcTpatHas cneuuduunocts. Kopepmentsl. Butamunsl. OTianuuns
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrneBonbl: MOHOCaxapu bl (TII0K03a, pubo3a U 1€30KCUpr003a), Jucaxapu-
Ibl (caxapo3a, JIakTo3a) U moJjimcaxapuibl (Kpaxmad, TJIMKOTeH, 1eiTi0103a). buo-
JOoTUYecKre (PyHKIIUU yTIEBOJIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie cBoiicTBa. buonornueckue GyHkimu nunuaoB. CpaBHEHUE YIIJIEBO-
JI0B, OETIKOB U JIMMHUI0B KaK MCTOYHUKOB YHEPTUHU.

Hyxknennossie kuciotel: [JJHK u PHK. Hykieotuasl — MOHOMEPHI HYKJIEMHO-
BbIX kuciot. Crpoenne u pynknuu JTHK. Crpoenue u pynxuuun PHK. Bugst PHK.
AT®: ctpoenre u GyHKIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak nenoctHas xuBasi cucreMa. OOnime npu3Haku KIETOK: 3aMKHY-
Tasg HapyxHas memOpana, mojnekyisl JJHK kak renernueckuii anmapar, cuctema
CUHTE3a OelnKa.

Tunsl KIETOK: 3yKapuoTudeckas U npokapruotuueckas. OcoOEHHOCTH CTpoe-
HUS TpoKapuoTHieckoil kietku. Kierounas crenka 6akrepuit. CTpoeHHe dyKapu-
OTHYECKOW KJIEeTKH. OCHOBHBIE OTIMYMS PACTUTENIBbHOM, dUBOTHOM M TPUOHOM
KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranHouibl. OqHOoMemMOpanHbie opranousl kietku: I1IC, anmapar ['onbmxku, mu-
30cOMBI. [loyaBTOHOMHBIE OPTaHOMBI KJIETKU: MUTOXOHAPWH, Mactuibl. [Ipo-
UCXO0XKJICHUE MUTOXOHAPUHN U TuiacTua. Buasl mmactua. HememOpanHbie opraHou-
Ibl KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIU, PECHUYKH, >KTYTHUKH.
OyHKIMHA OPraHOUJIOB KJIETKU. BrirroueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEXWBOW MPUPO-
ne», «PacrpeneneHne XUuMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOAEH .

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOb, «brnocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OesKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sqpa KIEeTKu», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOITPENapaThl PaCTUTEIbHBIX, KHU-
BOTHBIX U OaKTEpHUATbHBIX KIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopaTtopHas pabdota Ne 1. «/3ydyeHue KaTaIUTUUECKONW aKTUBHOCTU (ep-
MEHTOB (Ha MpUMepe aMuiIa3bl UM KaTallas3bl).

JlaGoparopHas padora Ne 2. «3yueHue cTpoeHus KJIETOK PaCTeHUM, )KUBOT-
HBIX M OaKTEpHil MOJ MHKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpENaparax U MX ONuca-
HUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JTUCCUMUWIIAIMSA (SHEPTreTUUEeCKU 0OMEH) — IB€ CTOPOHBI €IMHOTO IMPOIEcca MeTa-
0onu3ma. Poiib 3aKOHOB COXpaHEHHMs BEIECTB M PHEPIrUU B MMOHUMAHUU MeTabo-
JaU3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dpepmenToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (pa3wpl porocuHTe3a. Peakuuu dhorocun-
Te3a. DP(HEeKTUBHOCTh POTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A JIJIS )KU3HU Ha 3eMuie.
Bnusinue ycnoBuil cpenibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €70 MPOAYKTHB-
HOCTH Yy KyJIbTYPHBIX PACTCHUIA.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTudeckuii oOMeH B KieTke. Paciiernienue BemecTs, BbIACICHUE U aAK-
KyMYJIMPOBaHUE SHEPTUH B KJIETKE. DTallbl SHEpreTndeckoro oomena. I nukonus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun matpuuHoro cunres3a. ['enernueckas undopmanusa u JJHK. Peanu-
3a1usl TeHeTUYeCcko nHpopMaluK B KJeTKe. ' eHeTHYECKHUil KOl U ero CBOICTBA.
Tpanckpuniust — matpuunsiii cuate3 PHK. Tpancnsnus — 6nocunres 6enka. Jta-
bl TpaHcisaiuu. KoaupoBanue aMuHOKHUCIIOT. Poisib pubocom B OnocunTe3e Oernka.

Hexknerounsie popMmbl xu3HU — BUpyChl. Uctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOro IMKJIa BUpYycoB. bakre-
puodaru. bonesHn pacreHuid, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynonedunura yenoseka (BUY) — Bo3Oymutens CIIM/a. OGpartnas
TPaHCKPUIILIKS, peBepTa3a u uHrerpasza. [Ipodunaktruka pacnpocTpaHeHHs] BUPYC-
HBIX 3a00J1€BaHUM.



JleMOHCTpauM:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunel nutanwsy, «Metabomusm», «MuUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Xiopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIi LMK, WK )KU3HEHHBINA UK KiIeTku. MHTepdaza u murtos. Ipo-
LIECChI, poTeKatoume B nHTepdase. Permkaus — peakuys MaTpUYHOIO CUHTE3A
JHK. Ctpoenne xpomocoMm. XpOMOCOMHBINM HAOOp — KapHOTHUIL. JUTIIOUIHBIN U
rariouHbIA XpOMOCOMHBIE HAOOpBl. XpoMatubl. [luTonsorunyeckue oCHOBBI pas-
MHOYEHUS 1 UTHAUBUIYATLHOTO PAa3BUTUS OPTaHU3MOB.

Henenne knetku — muto3. Cragum muto3a. Ilpouecchl, npoucxoasdiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecnonoro
pPa3MHOXEHUS: JEJICHUE HAJBOE, MOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CIOPO-
oOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIOHUPOBAaHUE Opra-
HU3MOB, €r0 3HAaYE€HHE IS CEJICKLUU.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX MeWo3a.
[ToBenenune xpomocoM B merno3se. Kpoccunrosep. buosiornuecknii CMbIC U 3Ha4Ye-
HHE Meno3a.

["amerorenes — npouecc oOpa3zoBaHUsl MMOJIOBBIX KJIETOK y KUBOTHBIX. [1oito-
BBIC JKEJIe3bl: CEMCHHUKHU U sUuHUKH. OOpa30BaHNE U PA3BUTHE TOJOBBIX KIETOK —
rameT (cnepmaTo30Ml, SIMIEKIeTKa) — ciepMaroreHe3 U oBorene3. OcobeHHOCTH
CTpOEHUS AULIEKIETOK U criepMaTo30uaoB. Omnonorsopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOTreHE3). DMOpHUOHANBHOE pa3BUTHE (AM-
Opuorenes). ITarbl SIMOPUOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: POO-
JeHue, racTpyiisiuusi, opranorenes. [loctamOpuoHanbHOe pa3BuTHe. THIBI MOCT-
AMOPHUOHATILHOTO PAa3BUTHUSA: MPSAMOE, HENpAMoe (IMYUHOYHOE). Biusinue cpebl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButne pacteHuid. OHTOreHe3 UBETKOBOIO PAaCTEHUs: CTPOECHHUE Ce-
MEHH, CTaJUH Pa3BUTHSI.

JleMoHCTpaum:



Tabmumpt u cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY», «JIBOWHOE OILJI0-
JIOTBOPEHUE Y LIBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOKEHUE PACTECHHUI,
«/lenenue xnetku Gaktepuit», « CTpoeHUE TOJIOBBIX KIETOK», «CTPOCHHUE XPOMO-
coMbl», «Knerounsrii ukny, «Pemmukanus JHK», «Mutosy, «Meito3y, «IIpsmoe
1 HENPAMOE pa3BUTHEY», «['aMeTOTeHEe3 Y MIICKOITUTAIONIUX U YeI0BeKa», « OCHOB-
HbIE€ CTaJIMM OHTOTCHE3a.

O6opynoBanne: MUKPOCKOII, MHKpoIpenaparsl « CriepMaTo30uabl MICKOH-
TaroLEroy, «SAnleKineTka MiaeKonuTaoumeroy, «Kapuoknuies B KieTKax KOpelika
JyKa», MarHWTHasi MoJieJib-antukanus «Jlenenue kinetkn», moaens JJHK, moaens
MeTada3zHOU XPOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 3. «HabOmoneHue MuTo3a B KJIETKaX KOHYHMKA KO-
pelliKa JyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHas pabora Ne 4. «/3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha TOTO-
BBIX MHUKpOIIpenapaTaxy.

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropus pazsutus reHeTukd. Poibs nuTosiorun
U SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIag pOCCHUCKHUX U 3apyOeKHBIX
Y4EHBIX B Pa3BUTHE T€HETUKU. MeTObl TCHETUKH (THOPHI0JIOTHYSCKHM, ITUTOTE-
HETUYECKUHN, MOJICKYJISIPHO-TeHeTUUeCKni). OCHOBHbIC TEHETUYECKHE MOHSTHS.
['eHeTnyeckasi CHMBOJIMKA, UCIIOJBb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, yCTaHOBJIEHHbIC I'. MeHenem.
MonorubpuiHOe CKpeluBaHue. 3aKOH eAUHO-00pa3usi THOPUAOB MEPBOrO MOKO-
nenus. [IpaBuiio qoMuHUpOBaHUs. 3aKOH pacIICIICHUs MPU3HaKoB. ['unoresa 4u-
cToThI TameT. [[oJIHOE 1 HEMOJTHOE JOMUHUPOBAHHUE.

JurubpuaHoe cCkpelMBaHue. 3aKOH HE3aBUCHUMOTO HAcJeI0BaHUS MpU3HA-
KoB. l{uToreHeTndecknue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIOIIEe
ckpemuBanue. Mcnonb30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS JJIs1 ONPEICIICHUS
TCHOTHIIA OCOOM.

CueruieHHOE HacieaoBaHue npusHakoB. Padora T. Moprana no cuernjieHHo-
My HacJeqOoBaHMIO TeHOB. HapyleHue clenieHus reHOB B pe3yiIbTaTe KPOCCUHIO-
BEpAa.

XpOMOCOMHAasi TEOpUSI HACIIEACTBECHHOCTH. | €HEeTUYECKHUE KapThl.

['enetnka mosa. XpoMOCOMHOE ompeAesieHrue moya. AyTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHele opranu3Mbl. HacienoBanue npu-
3HAKOB, CIECIJICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbI NK3MEHUMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
Pounb cpenpl B HEHACIEICTBEHHOM M3MEHYMBOCTU. XapaKTEpPUCTUKA MOIU(DUKALIN-
OHHOM M3MEHYMBOCTHU. BapuanmoHHblid psii U BapualnmonHas kpuasi. Hopma pe-



akiuu npusHaka. KonnmdecTBeHHbIE U KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peak-
1uu. CBolicTBa MOIU(UKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAs, HU3MEHUHUBOCTh. KoMOWHATHBHas
U3MEHYMBOCTh. Meil03 U MOJ0BOM MpOlecC — OCHOBA KOMOMHATUBHON HM3MEHYH-
BOCTH. MyTanmoHHasi ”3BMEHUMBOCTh. Knaccudukanusi MyTaiuii: reHHbIe, XpOMO-
COMHBIC, TeHOMHBIC. YacToTa U MpUYMHBI MyTanuidi. MyTtareHHbie (GaKTOphl. 3aKOH
TOMOJIOTHYECKUX PSIZIOB B HACHEACTBEHHOU n3MeHunBocTy H. Y. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuotun yenoBexka. OCHOBHBIE METOJbI TEHETUKH 4e-
JIOBEKA: T'e€HEAJIOTHYeCKUM, ONM3HEIOBbIN, ITUTOTCHETUYECKUN, OMOXUMUYECKHM,
MOJIEKYJIsipHO-TeHeTHUeCKUii. COBpeMEHHOE OIpejeeHue TeHOTHUIA: IOJHOTre-
HOMHO€ CEKBEHUPOBAHHWE, T€HOTUIUPOBAHUE, B TOM uyucie ¢ nomompio [I1P-
aHanu3a. HacnencrBeHHble 3a00JieBaHUs YeOBEKa: F€HHBbIE 00JIe3HH, OOJIE3HU C
HACJIEICTBEHHOM MPeapacloioKEHHOCTbIO, XpOMOCOMHbIE Ooiie3Hu. ComaTuye-
CKHE U reHepatuBHbie MyTanuu. CTBOJIOBBIE KiIeTKU. [IpuHIuIbEI 310poBOro oopa-
3a )KM3HU, IMarHOCTHKY, MPOPUIAKTUKH U JICYEHUS] TeHETUYeCKUX Oosie3Heil. Me-
JIMKO-TEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYECHHWE MEIUIIMHCKOW TE€HETUKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YelloBeKa.

JdeMoHCTpPauu:

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

Tabmuubl 1 cxeMbl: « MOHOTHOPUIHOE CKPENIMBAHUE U €0 ITUTOTeHETHYe-
CKasi OCHOBa», «3aKOH PACIICIUICHUS U €r0 IIUTOI€HETUYEeCKasi OCHOBa», «3aKOH
YUCTOTHI TameT», «lurudpuaHoe ckpemuBanue», «l{utonornueckiue oCHOBBI -
TMOPUIHOTO CKpelMBaHUs», «Meio3», «B3auMoaeincTBue aiedbHbIX T€HOBY,
«I'eHeTHYECKHE KapThl PACTEHUM, >KUBOTHBIX U UelloBeKay, «l €HeTHKa TMoJiay,
«3aKOHOMEPHOCTH HaCJIEAOBaHUs, CIEIUIEHHOTO ¢ mojomy», «Kapuotumnsl yenose-
Ka U )KUBOTHBIX», « Bumbl mamMeHunBocTn», «MoaudukannoHHas U3MEHIUBOCTDY,
«HacnenoBanue pesyc-paktopa», «l'eHeTuka rpynmn KpoBu», «MyTalluOHHAs U3-
MEHUYUBOCTBY.

OGopynoBaHue: MoJeNu-anmuKauu «MOHOTUOPUIHOE CKpEIIUBAHUE,
«HenomHoe nomuHupoBaHuey», «JurndpuaHoe ckpemmBanuey, «llepekpéct xpo-
MOCOM», MHUKPOCKOT U MUKpompenapar «/[po3oduna» (Hopma, myTtanuu GhopMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas padota Ne 5. «M3yueHnune pe3ynpbTaTOB MOHOTHOPUIHOTO U JTH-
THOPUTHOTO CKPENIMBAHUS y IP030( bl HA TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKanMOHHONW N3MEHUNBOCTH,
MIOCTPOECHUE BaPUALIMOHHOIO PsAZIa U BApUALMOHHON KPUBOWD.



JlabGopaTtopHas pabota Ne 7. «AHanmu3 MyTanuid y JIpo30(uiIbl Ha TOTOBBIX
MHKPOIIPENapaTaxy.

[Ipaktrueckas padora Ne 2. «CocTaBieHre U aHAIU3 POJIOCIOBHBIX YEJIOBE-
Kay.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa W IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIIHS.
VYyenne H. M. BaBuwiioBa o neHTpax NpOUCXOKIAEHUS U MHOTO0Opasusi KyJbTyp-
HbIX pacTeHHil. LIeHTphl MPOMCXO0XKIEHUS AOMAIIHUX KUBOTHBIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIBHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTEphepa. bIM3KOpoICTBEHHOE
CKpelrBaHue — UHOpuauHr. Yucras nuaus. CKpeluBaHue YUCThIX JuHUM. ['ete-
po3uc, wiu rubpuaHas cuia. HeponcrBenHoe ckpemyBanue — aytopuaunr. Otaa-
A€HHas TuOpuaM3anus U e€ ycrnexu. MickyccTBEeHHBIN MyTareHe3 U Mojay4yeHHue o-
JUIIOUAOB. JIOCTHKEHHS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab Npou3BOACTBA. [ eHHast MHXKEHEpU. DTallbl CO-
3nanusa pekomonHanTHou JIHK u TpaHcreHHbix opranu3moB. KierouHnast nHxeHe-
pus. Kierounsle KynbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOXKEHUE pacTeHui. KioHu-
pPOBaHUE BBICOKOIPOAYKTHUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPraHU3MOB. DKOJIOTH-
yeckue U 3thudeckue npodseMbl. [MO — reHeTnueckn MOIU(PUIIMPOBaHHbBIE Opra-
HU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. U. BaBunos, U. B. Muuypum, I'. /I. Kapneuenko, M. ®. Ba-
HOB.

Tabnuubl U cxembl: kKapTa «LIeHTpbl MPOUCXOKACHUS U MHOT00Opa3ust KyJib-
TYPHBIX pacTeHui», «I1opoapl TOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pac-
tenniy, «OtnanéaHas rudpuam3anus», «PadoTtel akagemuka M. @. MBaHoBay,
«ITomumnonaus», «O0BEKTH OMOTEXHONIOTUNY, «KileTouHbIe KYJIbTYphl U KJIOHU-
poBanue», «KKOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJION0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Okckypeust « OCHOBHBIE METOABI M JTOCTHXKEHMS CEJIEKIIMM PACTEHUN U KH-
BOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, INIEMEHHYIO0 (DepMy, COPTOUCTIBITATEbHBIN
Y4acTOK, B TEIUIMYHOE XO34UCTBO, JJA0OPATOPHUIO arpOyHUBEPCUTETA UIIK HAYYHOTO
LEHTpA)».

11 KIIACC

Tema 1. DBOJTIOIMOHHAA OMOJIOTHA.



[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopusi U €€ MecTo B OHOJOrHH. BiusHue 3BOJIONMOHHON TEOpUU HA Pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBugerenbscTBa 3BoMONUU. [laneoHTONOTHYECKUE: MOCIEI0BATENIBHOCTD T10-
SIBJICHUSI BUJIOB B MaJICOHTOJOTUYECKOM JIETONMUCH, NepexoHbie ¢popmMbl. bruoreo-
rpaduueckue: cXoACTBO U paznuune payH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOJCTBA U PA3NUYUS dMOPHOHOB Pa3HBIX BUJOB TIO-
3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, AHAJTIOTUYHbBIC, PY-
JMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYyIIPHO-OMOXUMHYECKHUE: CXOJICTBO Me-
XaHU3MOB HAcCJIEJICTBEHHOCTU U OCHOBHBIX METAa0OJIMYECKHUX IyTEeHl y BCeX opra-
HU3MOB.

OpomonnoHHas Tteopust Y. /lapeuna. IIpeanocsiku BOSHUKHOBEHUS TapBU-
HU3Ma. JBrKylue Cuibl 3BOJIIOLUHU BUIOB 1O JapBuHY (M30BITOUHOE pa3MHOXKeE-
HUE IIPU OTPAHUYEHHOCTU PECYPCOB, HEONpEAENEHHAs U3MEHYUBOCTh, OOpHOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BosouK (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosronus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymme cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTallMOHHbIN
IpoLEecC U KOMOMHATUBHAS M3MEHUYMBOCTh. llomynsinonHble BOJNHBI U Apeid re-
HOB. M30ms111s 1 Murpauus.

EcrectBeHHbIl 0TOOp — Hampapisitomuid gaktop sBojonUH. DOpMbl ecTe-
CTBEHHOT0 0TOOpAa.

[Tprcnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTatr 3Bojtonuu. [Ipumepsl mpu-
Croco0JIeHH y opraHu3MoB. ApoMop(h03bl U UAHO-adaNTaI|H.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHBIE (OpMBI BU1000pa3o0-
BaHMUsI: reorpaduueckoe, IKOJI0rHIEeCKoe.

MaxposBomonus. @opMbl 3BOJIOLUHU: (PUIETHUYECKAs, AUBEPreHTHAsI, KOH-
BEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxeHrue OT HecleuuaTu3upoOBaHHbIX NpeakoB. [Iporpeccupyromias
cnenuanu3anusa. AJanTuBHas paguarus.

JdeMoHCTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabnuibl U cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObI 32 CyIlecTBOBaA-
Hue», «EcrectBennslit 0T60p», « MHOTOOOpa3ne COpToB pacTeHui», «MHOTO0Opa-
3U€ MOpOJ KUBOTHBIX», «llomymsaunm», «MyTanrMOHHAas MU3MEHUYHUBOCTBY, «ApO-
mMoph o3y, «Uanoagantauuny», «OOmas nerenepanus», «BuxKyime cuibl 3BO-
mouuny, «Kaprta-cxema mapuipyta myremectsusa Y. lapsunay», «bopsda 3a cyie-



cTBOBaHue», «lIprcmocoOieHHOCTh, opraHu3MoBy, «['eorpadudueckoe BumooOpa-
30BaHueE, « IKOJIOTHUECKOe BUI000pa30BaHUEY.

ObopynoBaHue: KOJUIGKIMS HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPACKH,
Ha0Op IUIONOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alMTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpPaBJICHUS BOJIIONUNY, O0BEMHAS MOJEIb
«CTpoeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpagudeckas kapta Mupa, KoJekuus «@opmMbl COXpaHHOCTH UCKOTIa-
€MbIX >KMBOTHBIX M pPACTEHUI», MoAenb ammmkanua «llepekpéct xpomocom»,
BIIaXKHbIE TIpenapaThl «Pa3BuTue HacekomMoro», «Pa3Butue JIArymkm», MUKpOIIpe-
napat «Jlpozoduia» (Hopma, myTanuu GOpMbI KPbUIHEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHUE BHIOB MO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE »KU3HHU Ha 3emuie.

JloHayuyHbIe TIPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble TUIIOTE3bI BO3-
HUKHOBEHUS KU3HU Ha 3eMJjie: aOMOreHe3 U NaHCIepMus. XUMUYecKasi HBOJIIOLIUS.
AOGHOreHHBI CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHWYECKUX. DKCIEPUMEH-
TaJbHOE MOATBEPKICHNE XUMHUECKOU ABoMoMU. HadanbHble 3Tanel Onosioruye-
ckoit 3Bosonu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHUE NPOTOKJIETKU. IlepBble KileTkM U ux 3Boiouns. PopMHpOBaHUE
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3olickas spa u €€ nepuoabl: KeMOPUICKUM, OPIOBUK-
CKHUH, CUIIyPUHUCKHM, T€BOHCKNAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3so030iickas 3pa 1 €€ nNepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oickas 3pa U €€ nepruopl: MajleOreHOBbIN, HEOT€HOBBIM, aHTPOIIOTE-
HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTEIBHOTO W KUBOTHOTO MHpa. ApoMOp(O3bl Y pacTeHUN U Ku-
BOTHBIX. [losiBIEHME, pacuBET U BEBIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)keHHE 3BOJOLMH. OCHOBHBIE CH-
CTEMaTUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJOTHS KaK Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXO0XKJIEHUN 4YesioBeKka. MeToapl u3ydeHus: antponoreHeza. CxocTBa U pas-
JIMYMS] YEJIOBEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.



JBuwxyume cuibl (pakTopsl) aHTpormoreHesa. HacnencTBeHHas W3MeHYH-
BOCTh M €CTECTBEHHBIN 0TOOp. OOImEecTBeHHBI 00pa3 KU3HHU, U3TOTOBJICHUE OPY-
VW TPYa, MBILIJICHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, YenoBek NpsIMOXoadaiun, YemoBek HeaHAepTalIbCKUuM, YeaoBeK pa3zyM-
HbIl. Haxoqku MCKOMaeMbIX OCTATKOB, BPEMs CYIIECTBOBAaHMS, 00JacTh pacrpo-
CTpaHeHus, 00bEM FOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpoIieouaHas (eBpasuii-
CKas), Herpo-aBCTpajouaHasl (PKBaTOpHalbHAas), MOHTOJOUIHAsA (a3UATCKO-
amepuKaHckas). YepTsl IpUCIIOCOOIEHHOCTH MPEACTaBUTENIEH YEIOBEUECKUX pac K
YCJIOBUSIM CyILIECTBOBaHUA. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuie!l U cxembl: «Bo3uukHoBeHHe CoJIHEUHOM cUCTEMBI», «Pa3Butue op-
FaHUYECKOro Mupay, «PacturenbHas kierka», « KuBotHas kierka», «IIpokapuo-
TUYECKas KieTkay, «COBpeMEeHHasi CUCTeMa OpraHu4YecKoro Mupa», «CpaBHEHUE
aHATOMUYECKUX YEepT CTPOCHHUS YeJIOBEKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «Oc-
HOBHBIE MECTA MAJECOHTOJOTUYECKUX HAXOJIOK MPEJKOB COBPEMEHHOIO YEJIOBEKA,
«/lpeBHenmme moan», «/IpeBHue moan», «llepBbie coBpemenHbIe ar0am», «YHerno-
BEUECKHE PAChI».

Obopynosanue: myJsiku «lIpoucxoxaeHue yenoBeka» (OIOCTbI aBCTPaJIONu-
TeKa, MUTEKAHTPOIla, HeaHAepTaablla, KPOMaHbOHIIA), CICMKUA WM H300paKeHUs
KaMEHHBIX OPYJIMi TIEpPBOOBITHOTO YEJIOBEKa (KaMHHU-YOIIEphl, pyOuia, ckpedia),
reoXpoHOJIOrHYecKas Tadyuua, Komiekuuss «Dopmbl COXpPaHHOCTH HMCKOMAEMBIX
YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUICKIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKoro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYysKaoIas cpeaa.

DKoJIOrus KaK HayKa. 3a7a4ul U pa3feiibl SKOJIOTUUA. MeTobl 3KOJIOTHYECKUX
MCCIIEOBAaHNM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccudukamuss skxomorndeckux (HakTOpOB:
abuoTnyeckue, OMOTUUECKHE W aHTpOINOreHHble. JleiicTBre SKoNMornueckux Qax-
TOPOB Ha OPTraHU3MBI.



Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[TpucnocoGneHnst OpraHu3MoB K JIeHCTBUIO abuoTtuyeckux ¢aktopoB. buonoruue-
CKHUE PUTMBI.

buotnueckue ¢akrtopsl. Buabsl OMOTHUECKMX B3aWMOAECUCTBHI: KOHKYPEH-
s, XMIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapasutusm, xoomnepamus, MyTya-
JU3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJICOHMUECTBO). AMEHCAIN3M, HEUTpa-
JU3M. 3Ha4eHHE OMOTHYECKUX B3aMMOJACHCTBUM JJIA CyIIECTBOBAHUS OPraHU3MOB
B IIPUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU NOMyJsiquu. OCHOBHBIE IMOKA3aTENM TOILY-
JSIUUU: YUCJIIEHHOCTD, INIOTHOCTD, POKIAEMOCTh, CMEPTHOCTb, TPUPOCT, MUTPALUS.
JlnHaMyKa YMCIEHHOCTH MOIMYJISILUKA U €€ PEryIsus.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapta «IIpuponnsie 30Hb1 3eMuan», «Cpeapl oOUTaHUs
opranusMoBy», «Poronepuonnszm», «llomynsaunm», «3aKOHOMEPHOCTH POCTA YHUC-
JIEHHOCTH MOMYJIALMHA HHPY30pun-Ty henbkny», «[IuieBbie nenm».

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusiHue cBeta Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJSIUNA Pa3HBIX BUOB
pacTEHUID.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
POCTPaHCTBEHHAdA, Tpoduueckas (nuuesas). Buasi-nomunantel. CBsizu B OHOLIE-
HO3€.

DkoJyoruueckune cucteMbl (3kocuctemsl). [lonarue o6 skocucreme U Guoreo-
1eHo3e. yHKIMOHATbHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI,
peayuentsl. KpyroBopoT BeliecTB U MOTOK 3HEPIUM B 3Kocucteme. Tpoduueckue
(nuieBbie) ypoBHU dKocucTeMbl. [Iumiessie nenu u cetu. OCHOBHBIE MOKa3aTEIH
IKOCHCTEMBI: OHMomacca, MPOAYKIHUS. ODKOJIOTMUECKHE MUPAMHJIbI: MPOAYKLHH,
YHCIIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTh, CAMOPETYJIALHNSA,
pa3Butue. Cykueccus.

[IpupoaHbIE DKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOOo3KocucTeMbl. buono-
THYECKOe U X03UCTBEHHOE 3HAUYEHUE arpOdIKOCUCTEM U yPOOIKOCUCTEM.



buopasznooOpasue kak (aktop ycroiunBoctu dkocucteM. CoxpaHeHue Ono-
JIOTHYECKOT0 pa3HooOpasus Ha 3emIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ounochepsl. JKupoe BemiecTBo U ero ¢pyHkuud. OcobeHHocTu Ouocdepsl Kak IIo-
OasibHOM HKOCUCTEMBI. [IluHaMUYeckoe paBHOBECHE U oOpaTHas CBs3b B brocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (yTiaepoJa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOreHHbIE U3MEHEHUs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHE MPHUPOAbI U uenoBeuecTBa. CoxpaHeHue OGuopa3zHooOpa-
3Usl KaK OCHOBa yCTOMYMBOCTH Omocdepbl. OCHOBA pallMOHAIBHOTO YIPaBICHUS
IPUPOAHBIMHA PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUY U OXpaHa
MPUPOJIBI.

JlemoHncTpanum:

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

Tabmuupbl u cxemsl: «llumesble nennw», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy, «IKoJOTHYECKAs] NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOIO Jieca», «buoneHo3 Boaoéma», «ArpoiueHos3», «IIpuMmepHsie aHTpomo-
TeHHbIE BO3ACHCTBUS Ha MPUPOY», « BakHelllllne HICTOYHUKHY 3arpsA3HEHUsI BO3/1Y-
Xa U IPYHTOBBIX BOJ», «[louBa — BakHelIIas cocTapistomas ouochepo», «Dak-
TOpBI Jerpananuu mousy», «llapHukoBsiii 3QdekT», «DPakTopbl PaguoaKTUBHOTO
3arpsisHeHust Omocdeps», «Oomas cTpykrypa Omocheps», «PacmpocrpaHeHue
Ku3HU B Ouochepe», «O30HOBBIN 3KpaH Onochepr», «KpyroBopor yriepoaa B
ouocdepe», «KpyroBopot azora B mpupoie».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHable OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIECTBaY, KOUICKINH «bromeHo3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYP», TepOapuu U KOJUICKIIMH PACTCHHN U YKUBOT-
HBIX, PUHAJICKAIUE K PA3HBIM SKOJIOTMYECKUM TpYIaM OJHOTO Buaa, KpacHas
kaura Poccuiickoit @enepaiinu, M300pakeHHUs] OXpPaHAEMbIX BHJIOB PACTEHUH U
YKUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 BUOJIO-
' HA BA30BOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COOQ, ycranaBnuBaroTcs TpeOOBaHUs K pe3yibTaTaM OCBO-
CHUSl 00YyYaIOMUMUCS MPOTPaAMM CpPEAHEro oOIero oOpa3oBaHUs: JTUIHOCTHBIM,
METaNnpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
Y CaMOOTPEEICHUIO, HaJMYhe MOTHBAIMU K OOyYEHHUIO OMOJIOTHH, LieJIEHAIpaB-
JICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUIN JMYHOCTHU HAa OCHOBE KJIFOUEBBIX IICH-
HOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTUYECKOTO 3HAHUS, TOTOB-
HOCTh U CIIOCOOHOCTh OOYYaroIIMXCsS PYKOBOJCTBOBATHCA B CBOCH JESITEIHHOCTU
IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO
o0pa30BaHus, HaJUYHUE SKOJOTMYECKOIO MPaBOCO3HAHUS, CIHOCOOHOCTH CTaBHTh
LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» BOCTUraroTCs B
€UHCTBE YUEOHOU M BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPATUIIU-
OHHBIMH POCCHMCKHUMH COLUHMOKYJIBTYPHBIMHA, HWCTOPUYECKUMU M JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUS U CAMO-
Pa3BUTHSA, PA3BUTUS BHYTPEHHEU IMO3ULMHU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY W MNPaBOIOPAJNIKY, YEJIOBEKY TPyJa W CTaApUIEMYy IMOKOJECHUIO, B3AUMHOTO
YBaXKEHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIICIUIO U TPATULIUSIM MHO-
rOHAMOHAIBHOTO Hapona Poccuiickonn Penepanuu, NPUPOJEC U OKPYKAKOLIEH
cpene.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS YyueOHOTro mpeameTa «buonorusy» moimk-
Hbl OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW MO3UIMEN JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpH-
CHTAIi, MO3UTUBHBIX BHYTPCHHUX YOEKICHU, COOTBETCTBYIOIINX TPaJIUIIMOH-
HBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBAa, PACHIMPEHHUE KU3HEHHOTO OIMbITa U
OIIbITA JIEITEIBHOCTU B IIPOLECCE peal3alli OCHOBHBIX HAIPABJICHUM BOCIIUTA-
TEJIbHOM JEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBaXKEHUE 3aKO-
Ha U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM MEATECTHLHOCTH MPH CO3JTaHUH yUeO-
HBIX MPOEKTOB, PEIICHUN Y4eOHBIX U MO3HABATENIbHBIX 3aJ]1ay, BHIIOJHEHUU OHO-
JIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEISITh COOCTBEHHYIO TTO3HIINIO TT0 OTHOIIEHUIO K SIBJICHU-
SIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCThH K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS yueO-
HBIX, TO3HABATEJIbHBIX U UCCIIEIOBATEIIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIECHUS K
MHEHHUIO OIIMOHEHTOB MPHU 00CYX JACHUM CIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO-
Jep KaHus;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKOM TPAKIAHCKOW HIACHTUYHOCTH, MAaTPUOTHU3-
Ma, YBaXKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoil, rop-
JIOCTH 3a CBOM Kpail, CBOXO PoaMHYy, CBOH S3BIK U KYJIBTYPY, HIPOLLIOE U HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BH-
THE OMOJIOTUH, TOHUMAaHUS 3HAYCHHsI OMOJIOTHH B MTO3HAHUU 3aKOHOB MPHUPOJIBI, B
JKW3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIyKEHHUIO U 3amuTte OTedecTBa, OT-
BETCTBEHHOCTH 3a €T0 CYb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEUHOW KU3HU B COOTBETCTBUU C TPAJUIIU-
amMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHKE U peanu3alys 30pOBOTO U 6e30macHOro oopasa >Ku3HU (340PO-
BOC MUTaHHUE, COOIIOCHUE TUTHEHUUECKUX MPaBMWJI U HOPM, cOaTaHCUPOBAHHBIN
PEXUM 3aHSATUN U OTIbIXA, pEryJisipHasl pu3nuecKas akTUBHOCTh), OEpExKHOTO, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHONIICHUS K COOCTBEHHOMY (U3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LIEHHOCTHU MPaBUJl UHAUBUYAJIBHOTO U KOJUIEKTUBHOTO Oe3ormac-
HOT'O MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIINX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTbB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTEPCTBAa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oynaymiell npodeccud M pean30BBIBaTH COO-
CTBEHHbIE )KU3HECHHbIEC ILJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTS-
’KCHUM BCEH JKU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€IeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK UCTOUHUKY KHU3-
HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHS AKOJOTHYECKON KYJIBTYPhl: TPUOOPETEHUE OMBITA IIJia-
HUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCTEACTBUM JJIs1 OKpYKaroen
Cpelibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh WCITOJIH30BaTh MPUOOpPETaeMble TPU U3YUCHUH OWOJIOTHH 3HA-
HUSI 1 YMEHUS MPU PElIeHUHU MPOoOJIeM, CBSI3aHHBIX C pallMOHAJIBLHBIM IMPUPOJIO-
M0JIb30BaHUEM (COOJIIOJIEHHE MPaBUII MOBEJCHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMOC]ephl);

AKTUBHOE HEIPUATUE IEUCTBHUM, MPUHOCSIIINX BPEI OKPYKAKOIMIEH HTPUPOJ-
HOW cpejlie, yMEHHE MPOTHO3UPOBATH HEOIArOMPUSATHBIE IKOJIOTUYECKUE MOCIEI-
CTBHUSI IPEANPUHUMAEMBIX AEHCTBHUI U MPEIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO IKOJIOTMYECKOrO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMpPABICHHOCTH, YMEHHUS PYKOBOJCTBO-
BAThCS UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHON M COLIMAJILHOW MPAKTHKE, TO-
TOBHOCTH K YYAaCTHIO B MPAKTHUYECKON AEATEIbHOCTU SKOJOTHUYECKON HaIpaBIICH-
HOCTHU;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJBTYpbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHHE CeU(UKNA OMOJIOTMU KaK HayKH, OCO3HaHUs €€ poiau B popMu-
POBAaHHMM PALIMOHAIIBHOTO HAYYHOr'O MBIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaB-
JIeHUs1 00 OKPY’KaroIIeM MUpPE KaK O €IMHCTBE MPHUPOJIbI, UETIOBEKA U OOIIECTBA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEU M PEIICHUU MPOOJIEM COXpPAHECHUS MPH-
POJIHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX pelIaTh PEeCypCHbIE MPOOJIEeMbl Pa3BUTHS YeJIOBEYe-
CTBa, IOMCKA IMyTEH BBIXOJA M3 TIOOATBHBIX 3KOJOTHYECKUX MpodiieM U obecre-
YEHUs TepexoJa K YCTOMYMBOMY pPa3BUTHIO, PalMOHAJIBLHOMY HCIOJIH30BAHUIO
MPUPOIHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTMUECKUX 3HAHHWM B LIEJSAX MOBBI-
IIEHUS OOIIEH KyJIbTYpPbl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4a-
CTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH 00yYaromuxcsi, GopMUPYyEMOUN IPH U3YUEHHUH
Onosoruu;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HWCITIOJIb30BATh MOTy4YaeMble 3HAHUS ISl aHAIN3a U O0BsC-
HEHMUS SIBJICHUN OKPY’KAIOLIETO MUPA U IPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUE
JenaTh 000CHOBaHHBIC 3aKJIFOYEHHS Ha OCHOBE HAay4YHBIX (DAKTOB U HMMEIOLIUXCS
JIAHHBIX C IEJIbIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY OOpa30BaHUIO M caMOo0Opa3o-
BaHUIO, K AKTUBHOMY TTOJTyYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUHA B COOTBETCTBUU C
KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenMeTHble pe3ybTaThl OCBOCHHS yuyeOHOTo mnpeameta «buomorus»
BKJIIOYAIOT: 3HAYUMBbIE I (POPMUPOBAHUS MUPOBO33PEHUSI O0YHAIOUIUXCS MEXK-
JTUCHUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHbIE MOHSITHUS, OTpakalollue Iie-
JIOCTHOCTh HAYYHOW KapTUHBI MUPA U CIIEU(PUKY METOAOB MO3HAHUS, HUCIIOJIb3Yye-
MBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs, SBJICHHE, MPOIIECC, CUCTEMA,
Hay4HbIN (aKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0Ba-
HUE, HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTrUX), YHUBEpCAIbHbIC yUeOHbIE
nercTBus (MO3HABATENbHBIE, KOMMYHHKATUBHBIE, PETYJIATUBHbBIC), 00ECIeINBal0-
e GpopmupoBanre GyHKIIMOHATBLHON IPAMOTHOCTH U COLIMAIIBHON KOMITETEHITUN
o0y4Jaronuxcsi, CrocOOHOCTh OOYYaIOIIUXCSl UCIOJIb30BaTh OCBOCHHBIC MEXKIUC-
UTUTMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC TCUCTBUS
B MO3HABATEIIbHON U COUAIBHOM MTPAKTHUKE.

MertanpenMeTHbIe pe3ysibTaThl OCBOCHUSI MMPOTPAaMMBbl CPEAHETO OOIIEro 00-
pa3oBaHUs JIOJKHBI OTPaXkaTh:

OBjaieHne yHUBepPCAJIbHBIMU Y4eOHbIMHU NO3HABATEJbHBIMHU [1€iiCTBH-
SIMU:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyalM3UpoOBaTh NpoOJieMy, paccMmar-
pUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBAaTh
CBSI3U C IPYTUMHU MOHSITHUSIMM);

ONpENENATh LENU ACSTEIbHOCTH, 3aJ1aBasi MapamMeTpbl U KPUTEPUU UX AOCTH-
YKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABICHHBIMU LESMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHbIC, IEIYKTUBHbIE, 10 aHAJIO-
T'YH), BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX,
(GhOpMyTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHBIC CPEACTBA I TMPEACTABICHUS CYIIECTBEH-
HBIX CBSI3€H M OTHOIICHUW B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe Mpo-
TUBOPEYHI PA3HOTO POJA, BHISBICHHBIX B PAa3JIMYHBIX WH()OPMAIMOHHBIX UCTOY-
HUKaXx;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHbIX U HEMATepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIE/ICTBUI AESTEIbHOCTH,



KOOPJIMHUPOBATH U BBIMOJIHATH Pa0OTy B YCIOBHUSX PEAIBHOr0, BUPTYAJIbHO-
0 U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJIE€Th HABBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBBIKAMM pa3pelieHusi Ipo0seM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSI-
TEJIbHOMY NOMCKY METOOB PEIICHHS MPAKTUYECKHUX 3a]a4, TPUMEHEHUIO Pa3JINy-
HBIX METOJ/IOB ITO3HAHMS;

UCIIOJI30BaTh Pa3JIMYHBIC BUJBI ACSATEIBHOCTU MO MOJYYEHHIO HOBOTO 3Ha-
HUSl, €70 MHTEPIIPETAlMU, IPEOOPa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYallU-
X, B TOM YHMCJIE MPU CO3[JaHUU YUYE€OHBIX U COLIMAIBHBIX MIPOEKTOB;

dbopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHbIE 33aJlaul B 00pa30BaTENIbHON jes-
TETHHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3a/7ady, BbI-
JIBUTaTh THIOTE3Y €€ PElICHHs], HAXOJAUTh apryMEHTHI I JJOKa3aTeJIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHaJIM3UPOBATh MOJYyUYEHHBIE B X0JI€ PEIICHUS 3aJ]aul pe3yiIbTaThbl, KpUTHYE-
CKU OLICHMBATh MX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3BMEHEHUE B HOBBIX YCIIOBU-
X

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
OCYIIECTBIIATh LEJICHAINIPaBICHHbII TMOUCK MEepeHoca CPEACTB M CIHOCOO0OB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO O00JIACTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJEU, MpeiaraTh OpUTMHAIbHBIE MOIXOAbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIMK (TEKCTE YU4EOHOTro
nocoOusl, HAyYHO-TIOMYJISIPHOM JIUTEepaType, OMOIOTUYECKUX CIIOBAPSIX U CIIPAaBOY-
HUKax, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MIHTepHeTe), aHanu3upoBaTh HHGOpMa-
LU0 Pa3IUYHbIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKH OLEHUBATH €€ J10-
CTOBEPHOCTb U HEMTPOTUBOPEUUBOCTD;

(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
otOope Omosornueckoi mHGOPMAIU, HEOOXOIUMOM IJIsi BHIMOJHEHUST YUSOHBIX
3a/1ay;



npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYPYy aKTUBHOT'O MCITOJIb30BAaHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (OpMy TpescTaBiieHUs OUOIOTH-
yeckoi nH@opMainuu (CxeMbl, rpa@uKy, IUarpaMmbl, TaOIUIbI, PUCYHKH U APY-
roe);

UCITI0JIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEJCTBA MPU padboTe ¢ OMooruye-
ckoi umHpopMaIel: TPUMEHITh XUMHYECKUEe, (PU3MUEeCKHe U MaTeMaTHYecKue
3HAKM W CHUMBOJIBI, (opMyiibl, abOpeBUATYPY, HOMEHKIATYpPYy, MCIOJIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BJIAJI€Th HaBbIKAMU PACIIO3HABAHMS M 3aIMTHI HHPOpMaUU, HHPOPMALIUOH-
HOI1 0€30MMaCHOCTH JTUYHOCTH.

OBgJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) o0mmenne:

OCYUIECTBJISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYKJICHHUS OTHOCHUTEIBHO BBIOJIHEHUS MpeIaraeMomn 3a-
Jlaud, YYUTHIBaThb MHTEPECHl M COIJIACOBAHHOCTh MO3MUIMM JPYrHMX y4aCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrno3HaBaTh HeBepOaIbHbIE CPEJCTBA OOIICHUS, TOHUMATh 3HAYEHHUE COLM-
QJIbHBIX 3HAKOB, MPEINOCHUIOK BO3ZHUKHOBEHHUS KOH(IMKTHBIX CUTyalud, YMETb
CMSTYaTh KOH(JIUKTHI U BECTU EPETOBOPHIL;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUM C YUETOM OOIIMX MH-
TEPECOB ¥ BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh 1M COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBATh U KOOPIUHU-
pOBaTh ACUCTBUS MO €€ TOCTHXKEHHUIO: COCTABIATH TUIAH NEUCTBUM, pacipenensiTh
pOJIH ¢ y4€TOM MHEHUN yUYaCTHUKOB, 00CYXKAaTh Pe3yJbTaThl COBMECTHOM padOTHI;

OLIEHMBATh KAa4€CTBO CBOETrO BKJIA/Ja M KaXIOr0 YYaCTHMKA KOMaHIBI B 00-
M pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



MpeIaraTb HOBBIE MPOEKTHI, OLCHUBATh HUJIEU C MO3UIMA HOBHU3HBI, OPUTH-
HAJIbBHOCTH, IMTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYa-
USIX, MPOSIBIISATh TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

WCITIOJI30BaTh OMOJIOTHYECKUC 3HAHMS JIJISl BBISIBIICHUS TIPOOJIEM M UX pelle-
HUS B )KU3HEHHBIX M YYEOHBIX CUTYaILIUSIX;

BBIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJIEBBIE U CMBICIOBBIEC YCTa-
HOBKHU B CBOMX JICMCTBUSIX M MOCTYIIKaX [0 OTHOLICHUIO K KUBOU IIPUPOAE, CBOE-
MY 3JI0POBBIO U 3J0POBbIO0 OKPYKAFOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh IMO3HABATEIBHYIO JESATEIbHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (HOPMYJIMpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTENbHOCTH U ’KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBI C YYETOM UMEIOITUX-
Csl pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
34 pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrIoco0CTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO MTUPOKOU IPYIUIIMU B pa3-
HBIX 00JacCTsIX 3HaHUM, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYP-
HBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJICTh HAaBBIKAMU TO3HABATEIHHOU PEQIICKCUU KaK OCO3HAHUS COBepIIae-
MBIX JICICTBUH M MBICIMTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB U OCHOBAHUM, HC-
M0JIK30BaTh MPUEMBI pedIICKCUU ISl OLEHKU CHUTYalluu, BRIOOpa BEPHOTO pellie-
HUS,

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO NPUHUMAThH PELICHUS MO UX CHU-
KECHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX IPU aHAIU3€ pPE3yJIbTATOB JEd-
TEJIbHOCTH;

3) npuHsiTHE Ce0sl U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX IPU aHAJIN3E PE3yJIbTATOB AEs-
TEJIbHOCTH;



IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbrarhl ocBoeHUs mporpaMMbel COO no 6uonoruu Ha 6a-
30BOM ypOBHE BKJIIOUAIOT crienuduueckue aias yueOHoro npenmera «buonorus»
HAy4YHBIC 3HAHUA, YMEHUSA U CHOCOOBI IEUCTBUN MO OCBOCHHUIO, MHTEPIIPETALUN U
npeoOpa3oBaHnI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX ¢ Omosoruedl. B nmporpamme npeamerHeie pe-
3yJbTaThl IPEACTABIEHBI IO FOJ1aM 00yUYEHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS y4ueOHOro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUIMCKUX U 3a-
pyOEXHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE OMOJOTMH, (PYHKIMOHAIBLHON TrpaMoT-
HOCTH Y€JIOBEKa JUIsl peICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M IMOHSITHIA:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OOMEH BEIIECTB M IMPEBPAIICHUE DHEP-
I'MH), TOMEOCTa3 (CaMOpEryJisiys), YPOBHEBAasI OpraHU3alus *KUBBIX CHUCTEM, Ca-
MOBOCHPOU3BEACHUE (PEMPOIYKLHsI), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHHE U3JlaraTb OMOJIOTMYECKHUE TEOPUH (KJIETOYHas, XpOMOCOMHasl, MyTa-
[IMOHHAs, [IEHTpaJIbHAs JOTMa MOJIEKYJISIpHOM Ouonoruu), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LEHTpax MHOToOOpasusi U MPOUCXOXKIe-
HUS KyJbTypHBIX pactenuit H. V. BaBuiosa), onpenensiTe rpaHUIbl UX PUMEHH-
MOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOTO AKCIEPUMEHTA, BBIIBUKEHUE TMIOTE3bl, BBISIBICHUE 3aBUCHUMO-
CTH MEXJy UCCIIeIyEeMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX PE3YJIbTATOB,
VCITOJIb30BAHHBIX HAYYHBIX MOHSATUI, TEOPUH U 3aKOHOB, YMEHHE J€]aTh BBIBOJIBI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
IYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IpO-
LIECCOB: OOMEHa BEIIECTB U MPEBPALLEHUS YHEPTUU B KJIETKE, (OTOCUHTE3A, IJIa-
CTHUYECKOTO U HHEPreTHYecKOro oOMeHa, XeMOCHHTE3a, MUT03a, Meil03a, OIIoI0-
TBOPEHUS, Pa3MHOKEHHUSI, UHIMBHIyaIbHOTO PA3BUTHUSI OpraHu3Ma (OHTOTEHE3);



YMEHHUE MPUMEHATH MOJyYECHHbIE 3HaHUS JUIsl OOBSICHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
YKU3HH C LENbI0 00ecrieueHHs] 0€30IaCHOCTH CBOETO 3JI0POBbSI U 3/10POBbSI OKPY-
KAIOUIMX JII0JeH, COOMIOAEHUST HOPM TIPaMOTHOTO TOBEJIEHUS B OKpY)Karolieu
IPUPOJIHON cpezie, MOHUMaHUEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTUKEHUM CO-
BPEMEHHOW OMOJIOTUM U OMOTEXHOJOTHM ISl PalMOHAIBLHOIO MPHUPOONOJIb30BA-
HUS;

YMEHHE peliaTh 3J€MEHTApHbIE T€HETUUECKHE 3a1a4l HA MOHO- U JTUTUOPHI-
HOE CKpEIMBaHUE, CLUCIUIEHHOE HACJIEJOBaHHE, COCTABIATh CXEMbl MOHOTHOpU-
HOT'O CKpELIMBAHUsA IS NIPECKa3aHusl HACJIeI0BAHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOpHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECKU OLICHWBATh U MHTEPHPETUPOBATH HUH(OpMaLHIO OHOIIO-
ITMYECKOr0 COAEPKaHUs, BKIIOYAKOUIYIO IICEBJIOHAYYHbIC 3HAHUSA W3 Pa3IUYHBIX
MCTOYHHUKOB (CpEeACTBAa MAaccOBOW HMH(OpMaLUU, HAYYHO-TIOMYJSIPHbIE MaTepHa-
JIbI), ITUYECKUE ACTIEKThl COBPEMEHHBIX HMCCIIEIOBAaHUNA B OHOJOTMHU, MEIULIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIIEeHUsI, 0000-
mast OMOJIOrMYecKy0 MH(OPMALIMIO M3 HECKOJBKUX HMCTOYHUKOB, FPAaMOTHO HC-
M0JIb30BaTh MOHITHIHBIN anmapaT OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTMH B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUMCKUX U 3a-
pYOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTUE OMOJOTUM, (PYHKIIMOHAILHON TI'paMoOT-
HOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BU/I, TIONYJIALINS, T€HO(OH, SBOJIOLMS, ABUXKYILIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, 3KOJOTHYecKHe (aKTopbl,
HKOCUCTEMA, MPOIYLUEHThI, KOHCYMEHTbI, PEAYLEHThI, IENU MUTAHUSA, IKOJIOTHYE-
CKas mupamujia, Onoreoienos, ouocdepa;

yMEHHE u3j1araTh OMOJOrH4ecKre Teopun (3BomonuonHas teopus Y. lapsu-
Ha, CHHTETUYECKas TEOPHs SBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apObIILIEBO-
ro cxoactBa K. M. Bopa, uepenoBanus riaBHbIX HapaBJICHUHN U ITyTEeW 3BOIIOLUU
A. H. CeseprnioBa, yuerus o 6mocdepe B. U. BepHaackoro), onpenensiTe rpaHUITbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONKMCAaHUE JKUBBIX CUCTEM, IPOLECCOB M SIBJICHUM, OpraHU3alus U IpPOBEICHHE



OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIJBUKEHNUE TMIIOTE3bl, BBIABICHHE 3aBHCHMO-
CTH MEXJy UCCIIENYEMbIMU BEIMYHMHAMH, OOBSICHEHUE MOJYYEHHBIX PE3YJIbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE J€JaTh BBIBOJIBI
Ha OCHOBAHHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLUIECTBEHHBIC MPU3HAKN CTPOCHUS OMOJIOTMYECKUX 00b-
€KTOB: BUJOB, MOMYJILHIA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMoreone-
HO30B M JKOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHON W3MEHUYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOJIEHHOCTH OpPraHU3MOB,
JEHCTBUS 3KOJOTUYECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEUIECTB U MTOTOKA
DHEPIUU B SKOCHCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEH MECT-
HOCTH, KPyTrOBOPOTA BEIIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHMS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS MPUHATHUS MPAKTUYECKUX PEUICHU B IOBCEIHEBHOU
AKHU3HU C Lelblo o0ecriedeHnss 0€30MacCHOCTU CBOETO 3/I0POBBS U 3/10pPOBbS OKPY-
KAIOIKX JIIOJEH, COONIOAEHUS HOPM TIPAMOTHOIO TMOBEACHHS B OKpPY’KaOIIEH
IPUPOAHON cpejie, MOHUMaHHEe HEOOXOJUMOCTH MCIOJIb30BaHUS JOCTHKEHUN CO-
BPEMEHHOMN OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOIOTIOIb30BAHMS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U 1a00PaTOPHBIM 000PYJOBAHUEM;

yYMEHHE KPUTUYECKU OLICHMBATh U MHTEPHPETUPOBATh MH(pOpMaLKi0 OnoJio-
TMYECKOr0 COAEP’KaHUs, BKIIOYAKOUIYIO IICEBJIOHAYYHbIE 3HAHUSA W3 Pa3IUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMAaIMM, HAyYHO-TIOMYJISipHbIE MaTepua-
Jbl), paccMaTpuBaTh TIO0OATBHBIE 3KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(bopMHpOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUsI, 0000-
masi OMOJIOrMYecKy0 MH(OPMALIMIO M3 HECKOJBKUX HMCTOYHUKOB, FPaMOTHO HC-
M0JIb30BATh MOHSATUIHBIN arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka [{OK
1 b 2 0.5
HOMOTIDL K Haylka https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIs 1 JS;ISSH/I//I;TS(T;?S% £41c202
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKASHEICATEILHOCTS KICTKI 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 9 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
8. [IpomexxyTouHas aTTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padota Ne 1 «Hc-
2 MOJIb30BAaHNE PA3IUYHBIX METOJIOB 1 0.5 bubmorexa HOK
P A ' https://m.eds00.ru/863e6122
P U3YYCHUH OUOJIOTHIECKIX 00b-
EKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYEeCKUE KaTa-
nu3aropsl. JlabopaTopHas padora Ne
6 1 «3ydeHne KaTaTMTHIECKOM aK- 1 0.5 bubmorexa HOK
Y ' https://m.edso0.ru/863e6b72
TUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUIIa3bl WIIH KaTalasbl)»
7 Vraesoasl. JIumumer 1 bubmmorexa LIOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 H .ATOD
YIGICHHOBEIC RHCTOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yYEHHUSI KIIET- bubnmoreka [JOK
ku. Kiterounas teopust https://m.edso00.ru/863e6e88
10 Knerka kak 11eJ10cTHas )KUBasi CU-
creMa
CTpoeHMe 3yKapuOTHYECKON KIIETKH.
JlaboparopHuas pabota Ne 2 «M3yue-
. bubmuorexa [JOK
HUE CTPOCHHUSI KIIETOK PACTEHUMU, KU-
11 BOTHELX. IPHGOB 1 BAKTEnHIL 10 0.5 https://m.eds00.ru/863e6ff0
P P A https://m.eds00.ru/863e716¢c
MHUKPOCKOIIOM Ha TOTOBBIX MUKPO-
npenaparax u ux OlMuCaHue»
bu6mmorexa [IOK
12 06 0
MCH BEIECTE WM METADOIHIM https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 o . X
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 5
dnepretieckuii oOmeH https://m.eds00.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopHas pa-
15 6ota Ne 3 «Habumro eHIiIe MI;ITOL’.: B 0.5 bubmorexa [JOK
B A ' https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunres 6enka. Peaknus matpuy- bubnuotexa [JOK
HOT'O CHUHTE3a https://m.edso0.ru/863e796e
bu6mmorexa [IOK
17 T —0 0
PamCIALHA HOCHITES beia https://m.edso0.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK

BHUPYCBI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuoreka [JOK

20 Meti

eHos https://m.edso0o.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. OmnonorBopenue. Jlabopa-
21 topHas padota Ne 4 «M3yueHue 0.5 bubmorexa HOK
PHATP B Y ' https://m.eds00.ru/863e81b6
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTO-
BBIX MHKpPOIIpEIrapaTax»
99 NunuBuayanpHOE pa3sBuTHe bubnnorexa [JOK
OpraHu3MOB https://m.edso00.ru/863e8436
93 I'eneTrka — Hayka O HaCJIEICTBEH- bubnuoreka [IOK
HOCTH ¥ U3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOPHIHOE CKpe- bubmorexa LHOK
p ’ pHAL p https://m.eds00.ru/863e8878
ITUBaHNC
WTHOPUIHOE CKpEIIBaHUE. 3aKOH
25 fez.%ninf/[oro Haine OBaHMS TIPHU- bubmorexa HOK
s P https://m.edso0.ru/863e89a4
3HAKOB
CreruieHHOE HacJIeI0BaHUE MpU3Ha-
koB. JlabopaTopnast pabota Ne 5
26 «3y4yenue pe3ysbTaToB MOHOTH- 05 bubnuotexa [JOK
OpUIHOTO U AUTUOPUTHOTO CKPEIIH- ' https://m.edso00.ru/863e8c60
BaHUs y IPp030(UIIBI HA TOTOBBIX
MUKpOTIpenaparax»

97 I'eneruka mona. HacnegoBanue npu- bubnmuotexa [JOK

3HAKOB, CIEIJICHHBIX C IIOJIOM https://m.edso00.ru/863e8c60

28 WsmenunBocth. HenacneacTBeHHas 0.5 bu6mmoreka [JOK



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

U3MEeHYUBOCTh. JlaboparopHas pabo-
ta No 6. 3yueHue
MOIM(PUKAITIOHHON U3MEHYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»

HacnencrBenHas n3aMeHYHUBOCTD. Jla-

https://m.edsoo.ru/863e8efe

29 6oparopnas pabota Ne 7. «AHanus 1 05 bubnmoreka [JOK
MyTalui y Ipo30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6mmoreka [IOK

30 Penrernka senonexa L https://m.eds00.ru/863e8d78
O6o00menue mo Teme «Hacnen-

31 CTBEHHOCTb U U3MEHYHBOCTH Opra- 1
HHU3MOBY
Cenexnus Kak Hayka u mporecc. Me-

32 TOJBI U JJOCTHXKEHUS CETIEKIINH pac- 1 bubmmorexa [TOK

. https://m.edsoo.ru/863e9214
TEHHH U KUBOTHBIX

33 buoTrexHoorus Kak oTpacib 1 bubnmnorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9214

bu6mmoreka [JOK

34 Hpomesyrotas aTTecTarms L https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB IIO ITPO- 34 4

I'PAMME



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoakueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl

1 DBOJIOIUS U METO/IbI €€ U3YUEHUS 1 bubmmorexa LIOK

https://m.edsoo.ru/863ea20e

5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570

bubmuorexa [JOK

3 Muipooposionts L https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas eu-

4 HHUIIA BUA U 3BoroIuu. Jlaboparop- 1 05 bubmuorexa [JOK
Hast pabota Ne 1 «CpaBHeHHEe BUIOB https://m.eds00.ru/863e99c6
0 MOP(OJTOTUYECKOMY KPUTEPHIOH

5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnuotexa [JOK
(akTOpbI) SBONIOIHIH https://m.edso0o.ru/863e9da4

. bubnuotexa [JOK

6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTarsl 3BOIIOLUU: TPUCTIOCOO-

JIEHHOCTh OPTaHU3MOB U BUJI000pa-

7 3oBaHue. JlabopaTopHas padora Ne 2 1 05 bubnuotexa [JOK
«Omnucanue nNpucrnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



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

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ u3yueHus
1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl SBOJIOIIHN PACTH-
TEIHHOTO U )KHUBOTHOTO Mupa. [Ipak-
13 tudeckas padora Ne 1 «Mzyuenue 0.5 bubmmorexa LIOK
. https://m.edso0.ru/863ea8hc
MCKOIAEMBIX OCTAaTKOB PACTCHUH H
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubnnorexka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnoreka [JOK
aJanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O6001IeHNE TIO
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
91 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bu6mmoreka [JOK

(bakTopbl

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



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

Abuotnueckue pakropsl. Jlabopa-
TopHas padota Ne 3. «Mopdosoru-
YecKre 0COOCHHOCTH pacTeHUH H3

bubmuoreka [JOK

22 pa3HbIX MecT oOuTanus». Jlabopa- 0.5 httos://m.edsoo.ru/863ebi0e
TopHas padota Ne 4. «BnusiHue cBera
Ha POCT ¥ pa3BUTHE YEPEHKOB KOJIE-
yca»
bu6mmoreka [IOK
23 buoriteckie GaxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssun. [Ipaktuueckas pabora 05
Ne 2 «Iloncuér mnoTHOCTH NOMYJIs-
LU pa3HbIX BUJIOB PACTCHUN»
o5 Coo0bmiecTBa OpraHu3MoOB — bubnnorexa [HOK
OMOIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmorexa [IOK
N https://m.edso00.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubnuorexa [IOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubnuotexa [JOK
ouocgepsl https://m.edsoo.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin
33 CocymiecTBoBaHUE TPUPOIBI U bubnmnoreka [JOK



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

YCJI0BCUCCTBA

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

PesepBHbIil ypok. O0600IICHUE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE CH-
CTEMBbI»

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

34

2.5



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknace/ benses JI.K., e .M., Ky3uenosa JI.H. u apyrue;
nox peaaknueit bensesa J[.K., Ipmvmmuia [.M., AkuronepHoe o6miectBo «M3ma-
TeNbCTBO «lIpocBemenHne

* buonorus, 11 xnacc/ benses JI.K., bopoaun I[1.M., demmiui I'.M. u npyrue;
nop penakiuei bensesa J[.K., JApimmuna .M., Axuroneproe o61iectBo «I3ma-

TesbCcTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Meroandeckoe rmocooue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://m.edsoo.ru/7f41¢c292

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