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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUenTyanpHble mnojioxenus PIroOC COO B
JNEHUCTBYIONIEH pENaKkIMd O B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COAepKaHus,
pe3ynbTaToB OOy4eHHs W TpeOOBaHWM K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOIIMX IEeNIX W MPUHIUIAX, XaPAKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeliHero odiero oopa3zoBanus B Poccuiickoit @enepanuu, a
TaKk)Ke TOJIOKEHHUsI o creunduke OWONOTHUH, €€ 3HAYCHWU B TO3HAHUU KUBOU
npupoibl U 00eCreYeHN: CYIIECTBOBAaHUS 4eloBeYeckoro oomiectBa. CorjacHo
HA3BaHHBIM TIOJIO)KCHHSIM, OIPEJEICHbl OCHOBHBIE (YHKIHUU MPOTPAMMBI I10
Ouosoruu u e€ CTpykTypa.

[Iporpamma 1o Ouonoruum Aa€T NOpeacTaBlIeHHWE O LesIX, 00 o0miei
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYYaIOIIUXCS CpPEICTBAMU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOIO MaTrepuasia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA 00pa30BaTeIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImMXCsl.

B nmnporpaMmme mo OuoNiorMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOSHUIO COJEp KaHUs
OMOJIOTMYECKOr0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojaps 4emy B Hel
POCMATPUBAETCA HAIMPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUH O 3I0POBOM
oOpasze >XKU3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUH O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTHH YJEICHO BHUMAaHHE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUUW B TTOBCETHEBHOM JKU3HU JJIsl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 0o0ocHOBaHUS IKOJIOTUYECKU
IEJIeCO00Pa3HOrO0 TOBEACHUS B OKpY)KAIOIIEW NPUPOTHOW Cpene, aHamm3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTH 4YeJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
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yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs
YCIOBUH ISl pEIICHUsI OJHOM U3 aKTyallbHBIX 3aau IKOJIHLHOTO OHOJOTHYEeCKOrO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYYarOIIUXCS
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUSI O KUBOU mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIsA: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YyHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
YKU3HH, IKOJIOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl peLICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenue 6mosornn odecrneynBaeT yciaoBus s GOpMUpPOBaHUS
WHTEJJICKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY Jis ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHoJIOTHH.

Ot60p coxepxkanus ydeOHoOro mpeamera «buonorus» Ha 6a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEAENAIONNe aJeKBaTHOE IOBEICHHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TNpaKTUYECKOW AesitenbHOCTH. Oco00e MECTO B ATON cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 71l (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUsA YYEeOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIICIYIOIINE COJIepKaTeIbHbIe JIMHUU: «buonorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
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Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JICUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAaHUHW O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAYKaIIUX OCHOBOM
11 (OpMUPOBAHUSI MPEICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHW3allvy, BBIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, WHTEUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH M MOJIXOJOB K HM3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM JKU3HU TSI
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero o0rmero oobpazoBanusi yueOHbIN npenMer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

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

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmenTtsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHbL
OTnuunst pepMEHTOB OT HEOPTAaHWYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOoPHUIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

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

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHON KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBL.
[IpoucxoxieHrne MUTOXOHIpUN W Tactun. Bunabl mactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOU/I0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0uKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammber:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocnunTes 0enka», «CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHune MoseKybl

7



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK pPAaCTCHUI,
YKUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpENnaparax U HUX
OIHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, Wik MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKWA3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMeEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. OPHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. [ eHETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Mictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.
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OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpanuM:

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

Tabmuupbl U cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPUNDY,
«JHepreTuyeckuii oomen», «Xnopomiacty, «Potocunted», «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-annkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHHne KIETK», Moenb cTpykTypsl JJHK.

Tema 5. PazMHOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIBI.
[{utonoruyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpouCXoasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKni CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHsI OPTaHU3MOB: Oecroyioe U mosioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JEJE€HUE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHHPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOINOTO.

Meiio3. Cranuun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusx Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIIOrMYECKH CMBICT U
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeIie *keje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SMIEKJIeTKa) — CIepMAaTOreHe3 U OBOI€HE3.
Oco0OeHHOCTH CTpOEHUs SUIEKJIETOK U crepMaro30ounoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. [loctomOpuoHanmbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (TMYMHOYHOE). BrusHue



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

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuitn, «/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpssMoe u HenmpsiMOe pa3BUTHEY», «l aMeTOreHe3 y MIECKONMUTAIOMNX U
yesioBeKa», « OCHOBHBIE CTaIUH OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIeTKa MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ota Ne 4. «M3ydeHHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTH M H3MEHYUBOCTh OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. VIctopus pa3BUTH T€HETUKU. Posib uTom0orun
U SMOPHOJIOTHH B CTAHOBJICHUMU TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKHUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpelBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUpOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1ogHOE U HENMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JIJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO TeHOB. HapyleHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIE
XpoMOCcOMBI. ['omMorametrnele M reTeporaMeTHbie OpraHus3mbl. HacienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIlecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacCneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M]P-ananu3a. HacnenctBeHHble 3a00jeBaHUSl 4YEJIOBEKAa: TeHHBbIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a00JIeBaHUN YEIOBEKA.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro IHUTOrCHETUYECKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonoruyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «le€HeTHyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTumnbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBaHuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble M NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHnue pe3ynbTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpolecC. 3apOKICHUE CEJIEKUUU U JTIOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIEHTpbI NMPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKIUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexXHOJIOTHA Kak OTpaciib NPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexkomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

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

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel u cxeMbl: KapTa «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TIOA0B U KOPHEIIIOM0B AUKUX (POPM U KYIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».
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JlabopaTtopHble M mpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTMHU. BiusiHue >BONIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJIONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuune Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3HUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTeH Yy BCEX
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyIIME CHUIIBI ABOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TALINH.

Bun wu BumooOpazoBanue. Kpurtepun Buma. OcHOBHbIe  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  ABOMIONUU:  (HUIIeTUYECKas, JTUBEPreHTHas,
KOHBEPTeHTHas, apajuiesbHas. HeoOpaTtuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS pagualus.

13



JlemoHcTpanum:

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

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTBY, «Apomopdo3bl», «Ununoamantanum», «OOmas aereHepanusy,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema wMapuipyra nyremecTBus Y.
Hapsuna», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000pa30BAHUE .

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M ceMsH, Koyekuusi «lIpumepsl 3alUTHBIX MPUCIIOCOONEHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
VMCKONAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepexkpécr
XpOMOCOM», BiaxHble Ipemnaparbl «Passutue HacekoMoro», «PasButue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUESCKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onmcanue nprcocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpPEACTaBICHUS O 3apOKICHMM >XWU3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYEcKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMIOINY. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. [lepBble KIETKM M HMX DBOJIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUHUCKUH,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, HEPMCKHI.

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

KailiHo3o0Mickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
aHTPOIOTEHOBBIN.
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XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIUM PACTUTEIBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUU U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoOJIONUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJIoBeKa. MeToapl HM3ydeHHsl aHTpororesesa. CxoactBa u
pa3IMyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoxsmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3Tra, 00pas3 KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NMPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHMSAM CYIIECTBOBAHMS. EJMHCTBO YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kineTtka», «CoBpeMEHHas CHCTeEMa OPraHUYeCKOro MUupay,
«CpaBHEHHE AaHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku — «I[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKass Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3Msbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHblE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajau3M, KOMMEHCAJINW3M (KBAapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEeUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTb, POXKAA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUsA
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHHIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreornieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
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KOHCYMEHTHI, PEAYIEHTh. KpyroBOpoT BEMIECTB 1 MOTOK DHEPTUU B AKOCHUCTEME.
Tpoduueckue (muimeBbie) YPOBHU JKOCHUCTEMBI. [lWimeBble IemM U CETH.
OcHOBHBIE TOKa3aTeNM HKOCHUCTEMBI: OuMoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupogHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WIA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emile.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTIIepo/ia,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMan. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCToMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VOpPABJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJib30BaHue. JlocTrkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmumpr u cxemsl: «llumeBsie nenm», «bHUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHBIE  BO3JICUCTBHUS HA IIpUpoAy», «BaxueWmme HCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii d3hdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >kuzHu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: Mojenb-anmukamnus «Tunudable OMOLIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHESHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIIMM pacTeHUH U
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIINaM OJHOTO BUIA,
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Kpacnasa knura Poccuiickoii ®enepaunu, HU300paKeHUs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM  CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTATOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIHOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHM TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTAPIIEMY MTOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUsSI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacCIIMpPEHUE >KU3HEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTB3;
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OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHONIIEHUS! K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON Y BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonunoM, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHH, TOHUMAHUS 3HAUYCHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

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

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIECHUH;
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MOHMMAaHKE YMOLIMOHAIEHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnuUTAHUA, GOPMHPOBAHMS KYJbTYPbI 310POBbS U
IMOUUOHAIBHOIO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHME TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3J10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YTPOXKAIOIINX 3J0POBBIO U KU3HH JIIOCH;

OCO3HAHHME MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3in4yHbIM cdepaMm mpodeccCHoHaTbHON e TENIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPa30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB H OIICHKM WX BO3MOXHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W IMyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TPU PEIICHWH TPOOJIeM, CBS3aHHBIX C palldOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZCHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HDKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCHUCTEM, OHOChephl);

21



AKTMBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBAaTh HEOJIArONPUATHBIE SKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN EATEIBHOCTH YKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
IpeACTaBlICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALNU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIs
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO NEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUN IO OWOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC i1  (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC TMOHSITHS, OTpakarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpa H CHeNUu(PUKy METOJ0B TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOJIOJICHUE,  WU3MEpPEHHUE, OKCIEPUMEHT U  JAPYTrux),
YHUBEpCAJIbHbIC y4eOHbIC JAcHCTBHUS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalOlIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATHUS JUIsl 00OBsICHEHUST (DAKTOB U SIBJICHUIM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSATH CXEMHO-MO/IeJIbHbIE cpencrtea Ui IPeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
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TaKK€  MNPOTHUBOPEUM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COIIUAIBHBIX MPOCKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAaJ€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3adauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHWs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYI0 U MPAKTHUYECKYIO OOIACTH
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTATh HOBBIE WU, TpeJUiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBAThH
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpPMaIMKM, HEOOXOUMOM Il BBITIOJIHEHUSI yUEOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, JdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpEACTBA MpU paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAaclO3HAaBaHWS W 3alUTHl  WHOOpPMAIWH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaseHue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHMsS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;
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IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITH IUIAH JCHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEU C TIO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHHBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpPOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHs NpoOiemMbl € Yy4ETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 HX
CHU)KCHMUIO;
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OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHaIu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIHMX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «buomaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUYHBIX y4EOHBIX CUTYallUsX, a TAKXKE B PEaJbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CHUCTEME HAYyYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH YE€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIMA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BEIIeCTB U MpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECNATH CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK IMPOKApPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB U MPEBPALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 30pOBbS M 370POBBS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY’KAIOIIEH
IPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJOTHUU,
MeIUIUHE, OMOTEXHOJIOTUK;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
KJj1acce JOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJle POCCHUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOMYJISALUSA, TeHO(OHA, SBOIOIMS, ABIXKYIIKUE CUIIBI ((PaKTOPBI) HBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHUE (DAKTOPBHI,
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DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpPHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHus rjiaBHbIX HaIlpaBiIeHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEINYWHAMHU, OOBSCHEHUE ITOTYYCHHBIX
pPE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJIOB, TMONYJANHWA, TPOAYIECHTOB, KOHCYMEHTOB, PpPEIyICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIHMM B HDKOCHUCTEMAaX, AHTPONOTCHHBIX HM3MEHEHUU B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPY’KaOIIUX JIFO/IeH, COOII0IEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHHUE HEOOXOIWMOCTH MCIOJIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIEe OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MPaKTUYECKUE padOThl, COOIHOIATH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh W HHTEPIPETUPOBATH HHGOOPMAITUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYYHO-ITOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpaMMbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOTIOUHOHHAS bHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus B cucreme Hayk 1 02.09.2026 = https://m.edsoo.ru/216c645¢
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Hcnonp30BaHne pa3IMyuHbIX 1 0.5 09.09.2026  https://m.edsoo.ru/2636364b
METO/IOB IPU U3yYEHUU
OMOJIOTMYECKIX O0BEKTOBY
b
3 MIOHOTHHECKHE CHETEMDL, HPOHECeH! 1 16.09.2026  https://m.edsoo.ru/ca2lccbe
U UX U3YYCHHE
X i .B
4 FIVITFACCICHIT COCTAB TICTIH. Bota i 1 23.09.2026 = https://m.edsoo.ru/1777ba96
MUHEpaIbHBIE CONU
5 benku. CoctaB u cTpoeHue OeIKoB 1 30.09.2026 | https://m.edsoo.ru/b54c5a43
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6ota Ne 1 «1
6 pabora A2 1 « iyquHe 1 0.5 07.10.2026  https://m.edsoo.ru/cld11aca
KaTAIUTUYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
VYraeBoapl. JIunuael 1 14.10.2026 = https://m.edsoo.ru/5d1cef76
Hyxknennossie kucnorsl. ATO 1 21.10.2026 | https://m.eds00.ru/948bf536
Ucro €eTo, 3y4e
9 DEDE K METOARE HOY ORI 1 04.11.2026  https://m.edsoo.ru/b3ab8e68

kietku. Knerounas TEOpUs
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Kierka xak OEJIOCTHAA KHUBast

10 11.11.2026  https://m.edsoo.ru/5c5ca96a
cucTema
CtpoeHne 3yKapuoTHYECKOM
kieTku. JJaboparopras padota No 2
«3yueHne cTpoeHus KIeTOK
11 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 18.11.2026  https://m.edsoo.ru/da486e89
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOITpErapaTax u ux
OTTMCAHUE)»
12 OOMeH BelecTB WIIM METab0IU3M 25.11.2026  https://m.edsoo.ru/b53dd961
13 @ortocuHTe3. XEMOCHHTE3 02.12.2026  https://m.edsoo.ru/121ae93a
14 DHepreTuveckuii o0OMeH 09.12.2026 | https://m.edsoo.ru/4a9675c8
JKuzHeHHbIN LUK KIeTKu. [leneHue
kJeTku. Muros. JIabopatopHas
15 pabota Ne 3 «Habmronenue Murosa B 0.5 16.12.2026 = https://m.edsoo.ru/6e28ab92
KJIETKaX KOHYMKA KOpeIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 Brocurres Geka. Peakipt 23.12.2026  https://m.edsoo.ru/Sccfbebs
MaTpPUYHOTO CHHTE3a
17 Tpancnsamnus — 6uocunTe3 O6enka 13.01.2027  https://m.edsoo.ru/396ea3{2
18 Hexnerounbie Gopmbi kusii — 20.01.2027  https://m.edsoo.ru/8177638b
BUPYCHI
19 ®opMBbI pa3MHOXKEHHSI OPTaHU3MOB 27.01.2027 = https://m.edsoo.ru/96a7fce8
20 Metios 03.02.2027 | https://m.edsoo.ru/fad784a8
OO6pa3zoBaHue U Pa3BUTHE MTOJOBBIX
21 IICTOK. OILIOAOTBOPEHHE. 0.5 10.02.2027  https://m.edsoo.ru/6373(7d2

JlaGopatopHnast pabota Ne 4
«M3ydeHue cTpoeHHs MOJIOBBIX
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22

KJICTOK Ha FOTOBBIX
MUKpOIpernaparax»
WuauBuyanbHOE pa3BUTHE
OpPraHu3MOB

17.02.2027

https://m.edsoo.ru/2a4596e4

23

24

25

26

27

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHUYHBOCTHU

3aKOHOMEPHOCTH Haclle10BaHMs
IpU3HaKoB. MoHOrubpuaHOE
CKpELIBaHHE

JluruOpuHOE CKpeIuBaHue. 3aKOH
HE3aBUCUMOI'0 HACJIELOBAHUS
MIPU3HAKOB

CuernieHHOE Hacle0BaHNe
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTHOPUAHOTO U JUTHOPHIHOTO
CKpeLIMBaHUs y Ap030(uiIbl Ha
TOTOBBIX MHUKPOIpEapaTax»»

I'enetuka nona. Hacnegosanue
MPU3HAKOB, CLEIICHHBIX C IT0JIOM

0.5

24.02.2027

03.03.2027

10.03.2027

17.03.2027

31.03.2027

https://m.edsoo.ru/fc39b86¢

https://m.edsoo.ru/621af1dd

https://m.edsoo.ru/b8f7fe72

https://m.edsoo.ru/634751fe

https://m.edsoo.ru/472b3f35

28

N3menunBocTh. HenacnencTBeHHas
M3MEHYUBOCTH. JlaGopaTtopHas
pabota Ne 6. U3yuenue
MOIU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBON»

0.5

07.04.2027

https://m.edsoo.ru/a81bbff1

29

HacnencrBenHass "BMEHYMBOCTb.
JlaGopaTtopHas padota Ne 7.

0.5

14.04.2027

https://m.edsoo.ru/b3c33d24
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«AHaM3 MyTalui y Apo30Quisl Ha
TOTOBBIX MUKPOIMpENapaTax»»

30 I'eneTuka yenoBeka 1 21.04.2027  https://m.edsoo.ru/9a8c8d99
PesepBHelil ypok. O600ICHHE 10

31 TeMe «HacaencTBeHHOCTh U 1 28.04.2027 | https://m.eds00.ru/879866c6
W3MEHYMBOCTH OPraHU3MOBY

32 Cenekius Kak HayKa U MPOLEecC 1 05.05.2027  https://m.edsoo.ru/fcf6d1d6

33 MeTOHBIvH FIOCTIDIEHI Celeimi 1 12.05.2027 @ https://m.edsoo.ru/acal 7cfc
pacTeHUM U KUBOTHBIX

34 brotexHonorus Kai oTpacis 1 19.05.2027  https://m.edsoo.ru/b94f9a7e
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 0

I[TPOTPAMME
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11 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 02.09.2026 = https://m.edsoo.ru/f765¢251
HcTopus pa3BUTHS NpeACTaB i

2 PP pe Ao 1 09.09.2026 = https://m.edsoo.ru/f7236852
00 3BOTIOLIUU

3 MukposBoIIOLUS 1 16.09.2026  https://m.edsoo.ru/92e2cb7c
[Homynsus xKak 31eMeHTapHast
€MHMIIA BUJIA U SBOJIOLUH.

4 JlabopaTtopnast pabota Ne 1 1 0.5 23.09.2026  https://m.edsoo.ru/6¢23fcce
«CpaBHeHHE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)

ec

5 JlBiniyILe CHIIbI (DNICMEHTApHEIC 1 30.09.2026  https://m.edsoo.ru/c9caTec2
(haKTOphI) SBOTIOLIUN

6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 07.10.2026  https://m.edsoo.ru/6e175a57
Pe3ynbTatel sBOIIONMN:
PUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
BUJ000pazoBanue. JlaboparopHa

7 TR m paTopras 1 0.5 14.10.2026 = https://m.edsoo.ru/2d74ael19
pabota Ne 2 «Onncanue
IpUCHOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEILHOTO XapaKTepar
Hanpasnenus u nytu

8 P . 1 21.10.2026 = https://m.edsoo.ru/cec9b353
MaKpO3BOJIOIIIHI

9 HeoOpaTtumocTs 3BoIOLIMN 1 04.11.2026  https://m.edsoo.ru/88f6dcd6

10 Ucropus xu3Hu Ha 3emiie U METObI 1 11.11.2026  https://m.edsoo.ru/19b89985
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€€ U3y4eHHUs

T'unoressr MMPOUCXOKACHUA KU3HU

11 18.11.2026 | hittps://m.edsoo.ru/7f268f1e
Ha 3emiie
P 3

12 ASBHTHE HHSHH Ha JEMIIC 10 9pam 25.11.2026  hitps://m.cdsoo.ru/45189341
U TIepuoJiam
OCHOBHBIE ATAIIbl PBOJIOLAN
PacTUTENHHOTO M )KUBOTHOT'O MHUpa.
I1 3] Ne 1

13 PAKTHHCCKas pabota A2 0.5 02.12.2026  https://m.edsoo.ru/f256a36b
«3y4yeHne NCKOMTaeMbIX OCTaTKOB
PACTCHHIA U )KUBOTHBIX B
KOJUIEKIIUIX»
C

14 OBPEMCHHAT cHcTeMa 09.12.2026  https://m.edsoo0.ru/58f9116e
OpPraHUYECKOTO MUpa
)

15 BOMIOHHA HEJOBCKA 16.12.2026 = https://m.edsoo.ru/b4c1d468
(aHTpOMoOreHes)
JIBuoxymiue cuibsl (pakTopsl)

16 23.12.2026 = https://m.edsoo.ru/7ad55eb9
aHTpPOIIOTeHEe3a
O

17 CHOBHBIC CTA/UTH IBOTIOHHHI 13.01.2027  https://m.edso0.ru/81d88b86
JeJ0BeKa
q

18 CHOBCHCCKHC PAChT H IPHPOAHPIC 20.01.2027 | https://m.edsoo.ru/2374alel
anarnTaly 4eI0OBEKa
Peseprubrit ypok. O60011eHIE TIO

19 TeMme «BO3HMKHOBEHUE U Pa3BUTHE 27.01.2027  https://m.edsoo.ru/dd4662c2
SKU3HU Ha 3eMiiey

20 DKOJIorus Kak HayKa 03.02.2027  https://m.edsoo.ru/abf8cb57
Cpennl oouTta DKOJIOTHYECKHE

21 PE/IbT ODUTAHHA 1 SKOTOTHHCCKH 10.02.2027 = https://m.edsoo.ru/9d2ca73f

(baxTopsl
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AbuoTtndeckue (HakTopsl.
Jlaboparopuas pabota Ne 3.
«Moponoruueckne 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 17.02.2027 = https://m.edsoo.ru/afad9188
oburanus». JlabopaTtopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa)

23 buotnyeckue pakTopsi 24.02.2027  https://m.edsoo.ru/a4928c61
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysiiun. [Ipaktuueckas pabora

24 Ne 2 «IloncuéT mIOTHOCTH 0.5 03.03.2027  https://m.edsoo.ru/d6945d54
MOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

25 Coobuectsa opraiHsMos — 10.03.2027 | https://m.edsoo.ru/88d19c62
OMOIIeHO3

26 KOOI HHECKHE CHCTEMb 17.03.2027  https://m.edsoo.ru/1ead9dff
(3KOCHCTEMBI)
OcHOBHBIE TIOKa3aTeNIN IKOCUCTEMBI.

27 DKOJIOTHYECKUE MUPAMUJIBI. 31.03.2027  https://m.edsoo.ru/8cb85173
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28 [IpupoaHbie s3KOCHCTEMBI 07.04.2027 | https://m.eds00.ru/738929d3
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JKOCUCTEMa 3eMJn
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6uocdepsl

32 YenoseuecTBo B Onocdepe 3emian 05.05.2027  https://m.edsoo.ru/482d6168
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PesepBHeIil ypok. O000IICHHE TEMBI

34 «Co000111eCTBA U DKOJIOTHYECKUE 1 19.05.2027 | https://m.edsoo.ru/82c¢3bb5f
CUCTEMBI»
BIIIEE KOJIMYECTBO HACOB I1
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUIsl peIlleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpblBaThb COJEpKaHWE OMOJOTUYECKMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHUC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactennii H.M. BaBuiosa), onpenenars rpaHUIlbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE MONYyYEHHBIX PE3YJIbTaTOB,
WCIONb30BAaHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOJHOKJICTOYHBIX U MHOT' OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)
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VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHHUA B  OKPYXAKIIEH MPUPOAHON  CpEAE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUEC, CLUCIIJIICHHOC HACJICAOBAHUE, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJI0 IMpeaACKasaHus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLIEHMBAThb M MHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL
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(paxtopsr) IBOJIIOLINH, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHWYecKass TeOpus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHOJIOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
WCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreoLleHO30B M  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B IENSAX oOecTieueHus 0€30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpele;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peumiaTte 3JIEMCHTAPHBIC OHOJIOrHYeCKUe 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM
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YMeHHe KPUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOrHYeCKHX HAYK
Mertoabl Mo3HaHMS KUBOM HpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
W3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alii OHUOCHUCTEM: MOJICKYJISPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

32

33

34

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOAbBI U

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buomormyeckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpPOB

VYrneBoapl: MOHOCaxapuabl (TIIOKO3a, pubo3a U ae30Kcuprbo03a), aucaxapuibl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunuaer:  TpurMuepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkumu nunuaoB. CpaBHeHUE

YrijieBOJ40B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX
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kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarugeckas memOpaHa, e€ coiicTBa U pynkmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: 3HAOIUIa3MaTHYecKas CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[IbI KIIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcXokIeHne MHUTOXOHAPHHA W IUIacTHA. Bussl
ractu. HemeMOpaHHbIE OpraHOMIIbl KJIETKH: PUOOCOMBI, KIICTOYHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEUIECTB B KIIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U IMPEBPALICHNUU SHEPTHUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocHHTE3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYEHUE XEMOCHUHTE3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIBI. KchoponHoe OKHCJICHHEC, HWJIN KJIIECTOYHOC

npixanue. DPGeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

Peakuuu matpuunoro cuntesa. I'enernueckas nnpopmarus u JIHK. Peanuzanus

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMUeCKHil KOJ M €ro CBOWCTBA.
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Tpanckpunums — marpuunslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bonesnu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounsnii 1uKN, WM KU3HEHHBIA WMWK KieTku. MHTepdaza um muTO3.
[Ipouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUbL.
[uTosornyecknue OCHOBBI PA3MHOKEHHUS W HWHIUBUIAYAJIBHOIO PpPa3BUTHUS
OpraHU3MOB.

JHenenne kimerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHoOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC [JIA CCIICKINN

5.3

54

5.5

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECIOIIOrO.
Meio3. Cragun wmeiio3za. IIpomecchl, mpoucxopasiue Ha CcTaausx Menosa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHUKU U ANYHUKU. O6p330BaHI/Ie " pa3BUTHEC IMOJIOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, SULEeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WupuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHOe pasButue. Tumbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOICTBA.

Poct n pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB
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6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKH. MeTonbl TI'eHETUKU
(rubpu0sI0rn4ecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHIA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMS IPU3HAKOB, YyCTaHOBIEHHblE [. Mennenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOTO HACJeIOBaHHUS IMPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHAIM3UPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpEeIeNeHHe Mojia. AyTOCOMBI U TIOJIOBBIE
xpomocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBI psiag W BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAasi, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIIE C
nomotnpto [II[P-ananuza. HacnencTBeHHble 3a00seBaHUs YellOBEKa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOTO
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06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHUYCCKHUX
Oone3nell. MeIMKO-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METO/Bl CENEKIMU. MaccoBbli U WMHIMBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKkpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpellMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoJicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKEHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

OBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Boaouuu.  [laneoHToslorMYeCKHe:  MOCIENOBATEIbHOCTD
IIOsABJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTONMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaguueckue: cxonctBo W paznuuue ¢ayH u (IOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbBIX BUIOB
MI03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTel y Bcex

OpPTraHUu3MOB
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1.2

1.3

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JBuwkymue cuibl ((GakTopbl) SBOJIIOLMM BUIOB B Mmpupoje. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. IlomynsiiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
HBOIONKHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OCHOBHBIE (JOPMBI BHI000PA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHbple TIUDOTE3BI
BO3HUKHOBEHHUSI JKM3HU Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYEcKas
IBOJIIOLMS. DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHiA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIA, MEPMCKUM.
Me3so30iickas 5pa U €€ NepUuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mepuojabl:  MaJeOreHOBBIM,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE ATaIbI HBOJIOLUN PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOpP(O3bI Y
pacTeHMi M JKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHUE TPYII >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB

24

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpCIlCTaBHCHI/Iﬁ 0

IMPOUCXOXKIACHUN YCIIOBCKA. MeTOI[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n
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2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBwxymme cuibl (hakTopel) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIHUH

TPY/a, MBIIIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: eBpOINeouIHas (eBpaszuiickasi),
HErpo-aBCTpaJIONIHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukaHckas). YepTbl MpucrnocoOIeHHOCTH MPEICTaBUTENEH YeTOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTuyeckre, OMOTHYECKHME W aHTponoreHHnle. JlelcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaI/IMOIIGI\/’ICTBI/II\/’I AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6III€CTBaX

OKOJIOTHYCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OcCHOBHBIE IIOKa3aTciin
nomyJjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsius

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTbl. CBs3U B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . Ilomarme 00 »dKocuCTEME H
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4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble LieU U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUS. DKOJIOTUYECKHE
MUpaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHbIE YKOCHCTEMBI. ATPOIKOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. ['paHuIlsl, cocTaB U CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh OHocheprl. OCHOBHBIE OMOMBI CYILIN

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE M3MEHEHHs] B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6ouioB A.M. u ap.;
ITon penakumeit Ilaceunnka B.B. AxumonepHoe o6miectBo «M3maTenbcTBO
«ITpocsenieHue»

» buosnorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., PyoiioB A.M. u ap.;
ITon penakumeit Ilaceunnka B.B. AxumonepHoe o6miectBo «M3maTenbcTBO
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. B.B. Ilaceunuxk buonorus PabGouas Terpamp 5 kimacc - Mockaa:
"[IpocBemenne”, 2019r.
2. B.B. Ilaceunuk bwuonorusa. HNeauBuayanbHO-TPYNIIOBasl AESTEIBHOCTb.
[loypounbsle pa3paboTku 5-6 kiaccel, Mocka: "lIpocBemenue", 2019r.
3. 3.I'. T'anontok buonorusa Ilmanupyemsie pe3ysbTarhl: KapTa MPOXOXKIACHUS
paboueil mporpammel 5-6 kiaccel, Mocksa: "IIpocsenienue", 2016r.
4. Ypoku Ouonoruu. 5—6 Kiaccel: mocoOue st yuutesier oOiieoOpa3oBar.
yupexaenuit / [B. B. Ilaceunuk, C. B. Cymaroxun, I'. C. Kanunosa, 3. T.
l'anmontok]; moxn pen. B. B. Ilaceunuka; Poc. akan. Hayk, Poc .akan.
oOpa3zoBanusl, u3n-Bo «IIpoceemenue». — M.:
[Ipocsemenue, 2012. — 176 c.: wi. — (AxageMUYECKU TIKOJIbHBIA YICOHUK)
(JIvHUS XKU3HM).
5. B.B.Ilaceunuk, C.B.Cymaroxun, I'.C.KanunoBa. Ypoku 6uonorun. 7 kiacc
«JIuaus xuzan» — M.: [Ipocsemenne, 2014. — 174c.
6. buonorus. HWHauBuayanpHO-rpynmoBas AesSTENbHOCTb. [loypounsie
pa3paboTku. 7 kiacc: yueOHoe nmocodue st o01eodpa3oBat. opranuzanmii / B.
B. [Taceunuk — M.: IIpocBewmenue, 2017. — 100c. — (JIunus xu3Hm).
7. buomorus. HHauBUAyalbHO-TPYyNNOBasg  AEATENbHOCTh. lloypouHsbie
pa3paboTku. 8 kiacc: yueOHoe nmocodue st o01eodpa3oBat. opranuzanuii / B.
B. Ilaceunuk, K.B.XaiitOynuna — M.: Tlpocsemenue, 2017. — 180c. — (JIunus
YKU3HU).
8. buonoruma. HMuaauBuayanbHO-rpymmoBas —AesaTenbHOCTb.  [loypouHsie
pa3paboTku. 9 kiacc: yueOHoe mocodue s 001meodpa3oBar. opranmu3aiuii / B.
B. ITaceunuk — M.: IIpocBemienue, 2017. — 100c. — (JIuaus xu3Hm).
9. «Oxonorus. 10-11 knaccs» nox pen. M. A. Xurapesa.

10. K yue6nuky H.M. UYepnoBoit u ap. (aBroper — JKurapes, ['amymus,
KoncTraHnTuHOB).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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1. SIKaace: [Hudposoit 00pa3oBaTeNbHBI peCypc, COUYETAIONTUN TEOPHIO,
MPAKTUKY U aBTOMaTUYECKYIO TPOBEPKY 3aJaHUIA.

2.  Hudoypoxk: Buaeoypoku no BceM pasjienam MKOJIbHONH OMOJIOTHH.

3. Foxford: Ounnaiin-kypcsl u moarotoska k EI'D/0I'D.

4. InternetUrok: Buneoycnexu o npeamety «buosorus».

5. Biology.ru (OTKpBITBI KOJUIEIK): YUeOHUK, MOJIEIIH, OHJIANH-TECTHI U
MaTepualbl 1 YUYUTENSA

6. T'asera «buoJsorus» m caiit bio.lseptember.ru: Pazgen «f uay Ha
ypok buonorun». CtaThu, KOHCIEKTHI YPOKOB MO 001l OMOJIOTHHU, T€HETUKE,
AKOJIOTMHM ¥ aHATOMUU YEJIOBEKA.

7. Bes  Oomosorusi  (shio.info): Hayuno-oOpa3oBaTenbHBI — MPOEKT,
OXBAaTBIBAIOIINI BCE pa3/ieiibl HAYKH.

8. FLORANIMAL (floranimal.ru), DuIvH (filin.vn.ua):
NnmrocTprpoBaHHbIE SHIMKIIONEINN KUBOTHBIX U PACTEHH.

9. T'eoman (geoman.ru): DHUMKIONEINH IO MHUPY JKUBOTHBIX, ITHIAM,
pbpIOaM U KU3HU PACTECHUM.

10. AHaTtommusi 4esoBeka (anatomus.ru, anatomcom.ru): IloxpoOnbie
CIIPABOYHHUKH 110 CTPOCHHUIO OPraHU3Ma.
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