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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETUYECKYI0 OCHOBY JUIS
omnpeneneHuss MOAXOAOB K (OPMHUPOBAHMIO COJAEpKaHUA YydyeOHOro IMpeameTa
«buonorusn»  cocraBwiM:  KoHUenrtyaidbHele — mosoxkenus ~PIOC  COO o
B3aMMOOOYCIOBICHHOCTH LIEJIeH, COAepKaHUs, Pe3yIbTaTOB O0yUeHUsI U TpeOOBAHUN K
YPOBHIO TOJTOTOBKM BBITYCKHUKOB, IOJOXKEHUS OO0 OOIIMX IEeNsIX M MNPUHIHUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEAHEro oOIIero oopa3oBaHUs
B Poccuiickoit deneparnuu, a Takke MOJOKEHUS O crieruduke OMoJoruu, e€ 3HaueHUH
B TIO3HAHUU >KMBOW MPUPOABI M OOECHEYEHUH CYLIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM TIOJOKEHHSIM, OIPEAETCHbl OCHOBHBIC (DYHKIHUU
IIPOrpaMMbI 110 OUOJIOTHHU U €€ CTPYKTYypa.

[IporpamMma mno Ouonoruu Aa€t MpeACTaBlIEHUE O LENAX, 00 OOILIel CTpaTeruu
oOy4eHHs, BOCIIMTAHUA U Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU Y4YE€OHOrO MpeameTa
«buonorus», omnpenenser 00sA3aTeIbHOE MNPEIMETHOE COIEPKAHHE, €ro CTPYKTYpY,
pacupeneineHue 1o pasleraM U TeMaM, PEKOMEHAYEMYIO MOCIeA0BaTeIbHOCTh
M3y4YEeHHUs Y4yeOHOro marepuana ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€M, JIOTMKM  OOpa3oBaTE€IbHOTO  MpPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEH
o0yyarommxcs.

B nporpamme mo OMOJIOTMM TakX e yYWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U NpPEIMETHbIM pe3yibTaraM oOOy4YeHHUs B
(hOopMHUPOBAaHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBLHON JCATEIbHOCTH/YUeOHBIX
JENUCTBUN 00YyYaIONUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme mno Ouonoruu (10-11 kmaccel, 0a30BBI YpPOBEHb) peav30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3YYEHUM OuoNOruM, Oyaromaps uYeMy B HeH
IIPOCMATPUBAETCSl  HANpPABICHHOCTb HA  pa3BUTUE  3HAHWM, CBSA3aHHBIX C
(GbOopMHpPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS, LIEHHOCTHBIX OpPUEHTALUN
JUYHOCTHU, FKOJIOTUYECKOTO MBIIUICHHUS, PEACTaBICHUI O 3J0pOBOM 00pa3e >KU3HU U
OepeXXHBIM OTHOIIIEHUEM K OKpYyKarouied npupoaHoit cpene. I[lostomy Hapsay ¢
U3y4YeHUuEM OOLIEOMOIOTUYECKUX TEOPUH, a TaK)Ke 3HAHUI O CTPOEHUU >KMBBIX CUCTEM
Pa3HOI0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IPOLECCOB B MPOrpamme
no OWOJIOTMM yJAEJIeHO BHHUMAHHWE UCIOJB30BAaHUIO IMOJNYYEHHBIX 3HAHUNA B
MOBCEHEBHOMN >KM3HU JJI PELICHUs MPUKIAIHBIX 33/a4, B TOM 4yucie: NpOo(UIaKTUKU
HACJIEJICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIbTHPOBAHUS,
00OCHOBaHUS SKOJIOTUYECKH L1€JIeCO00Pa3HOT0 MOBEACHUS B OKpY KaroIlel MpUupoIHON
Cpele, aHajau3a BIIMSHMUS XO3SMCTBEHHOM JESITENBHOCTH YEJIOBEKa Ha COCTOSHUE
MPUPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHME BHUMaHUA K MPUKIATHON
HaIpaBJIECHHOCTH y4eOHOro mpenmera «buosorus» MNpoAUKTOBAHO HEOOXOAMMOCTBHIO
oOecrieueHuss YCIOBUM [IJisi pEUIEeHUs OJHOM W3 aKTyaJbHbIX 3aad LIKOJIBHOTO
Ouonoruueckoro  obpazoBaHus, KOTOpas  mpeAmnonaraetT  (GopmupoBaHHE Y



oOydJarommxcst  CIOCOOHOCTH — QNalTUPOBATBCA K  WM3MEHEHUSM  JTMHAMHUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHPA.

buonorust Ha ypoBHE cpeaHero o6mero odopa3oBaHUS 3aHUMACT Ba)XKHOE MECTO.
Ona obOecrnieurBaeT (GopMHUpPOBAHUE Yy OOYYAIOMIMXCA TMPEACTABICHUNA O HAy4yHOU
KapTUHE MUPA, pacIIUpsieT U 0000IIaeT 3HaAHUS O >KUBOU MPUPOJE, €€ OTINYUTEIbHBIX
IIPU3HAKaX — YPOBHEBOM OPraHHU3alMy U 3BOJIOLMH, CO3MAET YCIOBUS JJIS: MO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, (GOpMHUPOBAHUS (DYHKIIMOHAIEHONH TPaMOTHOCTH, HABBIKOB
3I0pOBOro M 0€30MacHOro 0Opasa >KU3HH, HKOJIOTUYECKOTO MBIIIICHUS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOM MIPUPOJIE U YETOBEKY.

Bonbioe 3HaueHre OWOJNOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oOliiero oOpa3oBaHUsI, COIUATM3AIMHN O0YUYarOIIUXCS.
N3ydenune Ouonoruu obecreynBaeT ycJoBUsS it (JOPMUPOBAHUS MHTEIUICKTYyaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET WHTErpald OWOJIOTMYECKUX 3HAHUU C TMPEACTABICHUSIMHU U3 JIPYTUX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU H reorpaduu. Ha3BaHHbIE
MOJIOKEHUSI O MpPEJAHA3HAYEHUH y4eOHOro mnpeamera «bUONOTHs» COCTaBHIIA OCHOBY
IUIsL  ONpENENeHUs] MOAXOJOB K OTOOPY W CTPYKTYPHUPOBAHHUIO €ro CoJepKaHus,
MIPE/ICTABJICHHOTO B MMPOTpaMMe Mo OUOJIOTHH.

Ot6op conepxkanust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH C MO3UIUHN KyJIbTYpOCOOOPAa3HOroO MOJIX0/1a, B COOTBETCTBUU C KOTOPBIM
oOyyaromuecs: JOJDKHBI OCBOMTH 3HAHUSI M YMEHUS, 3HaAYUMbIE sl (POPMHUPOBAHUS
oOIel KyJbTYphl, OMPENETSIONINe aJeKBaTHOE MOBEACHUE YENIOBEKAa B OKpYKaroe
MPUPOJHOM Ccpene, BOCTpEOOBAaHHBIE B TOBCEIHEBHOM KU3HU U MPAKTUYECKOU
nestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM 3aHUMAalOT AJIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jisi (D OPMHUPOBAHMSI MPEACTABIECHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IEHHOCTHBIX OpPHEHTAIUIX
JUYHOCTHU, CIIOCOOCTBYIOIIMX TYMaHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COACPKAHUS yUeOHOTO MaTepraia B MpOrpaMMe 1Mo OMOJIOTUN
OCYILIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYEHUS] 3HAHUU 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX KHUBOW TIPUPOJIBI, O €€ YPOBHEBOW OpraHu3alvu MW 3BOJONUU. B
COOTBETCTBUM C O3TUM B CTPYKType YyueOHoro mnpeamera «buosiorus» BbIICIECHbI
CIEAYIOUIME CcoJiepXkKaTelnbHble JHHUU: «buonorus kak Hayka. MeToJbl HAy4yHOTO
no3HaHus», «KieTka kak Ouosiormueckas cucteMay, «OpraHu3M Kak OuoJiormdeckas
cucteMa», «CucreMa M MHOroo0Opasue OpPraHMYEeCKOro MHUpa», «IBOJIOLMS KUBOU
NPUPOIBDY, « DIKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

lens wusyuenuss yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIAJICHUE OOYYAIONUMUCS 3HAHUSAMHU O CTPYKTYpPHO-(YHKIIMOHATBHOW OpraHU3aIiuu
’KUBBIX CUCTEM PA3HOTO paHTra U MPUOOPETEHUE YMEHHUM WCIIOh30BATh 3TU 3HAHUS JIJIS



IPaMOTHBIX JIEWCTBHUIA B OTHOIIEHUH OOBEKTOB KUBOUM MPUPOIBI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX MPOOIeM.

JlocTikeHne 1enu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a3oBOM
ypOBHE 00€creunBaeTCs peleHUEM CIeAYIONINX 3a/1a4:

OCBOCHHE O0YyYAIONIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, TMpaBWIAX, CIYXalluX OCHOBOM  JIJISt
dbopMHUpOBaHUS TIPEACTABICHUI O €CTECTBCHHO-HAYYHOW KApTUHE MHUpPA, O METOJax
HAyYHOTO IIO3HAHUS, CTPOCHUH, MHOT0OOpa3uh U OCOOCHHOCTSAX IKHUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpraHU3allMM, BBIJAIOIIUXCS  OTKPBITUSX M COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre Yy OOYyYaOIIMXCA TO3HABATEIbHBIX, WHTCIUICKTyIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTHH
HAyYHBIX B3IJISI0B, UJIEH U MOJXOJ0B K M3YyUYECHUIO >KMBBIX CHCTEM PA3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y O0YYaIOIINUXCS 0OMICH KyIbTYphl, (PYHKITMOHAIEHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh W OIICHWBAThH SIBJICHUS OKPYXKAIOMIETO MHpa KHUBOUN
MIPUPOIBI HA OCHOBAHWH 3HAHWU W OTIBITA, TIOJYYCHHBIX MPU N3yUYCHUH OHUOJIOTHH;

dbopMupoBaHne 'y OOydYalOIIMXCA yMEHUW  WIUIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOM JEATETLHOCTH 4YEJIOBEKa, pa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA,

BOCIIUTAHUE YOSKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEIIOBEKOM IKHUBOU
MIPUPOJIBI, HEOOXOJMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOMIOAECHUS ATHYSCKHUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IICHHOCTH OHWOJIOTMYECKHX 3HAHWM [ TIOBBIIIEHUS YPOBHS
AKOJIOTHYECKOM KyJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHMH B MOBCEAHEBHOM >KM3HHU IS
OLICHKHU TOCJIEACTBUM CBOEU AEATENIBHOCTH MO OTHOLIEHUIO K OKPY’KAKOLIEW Cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIOJEHHE Mep NPOPUIAKTUKI
3a00s1eBaHUM.

B cucreme cpemgnero oOiiero oopasoBanusi «buojorusy, uzydyaemas Ha 0a30BOM
YPOBHE, SBJSETCS O00S3aTEeIbHBIM yYEOHBIM TMPEAMETOM, BXOASIIMM B COCTaB
npeaMeTHON 0051acTh « ECTeCTBEHHO-HAYYHBIC TPEAMETHD.

Jlist u3ydeHust Ouosioruv Ha 0a30BOM YpPOBHE CpEIHETo OO0IIero oOpa3oBaHUS
otBoauTCs 68 "yacoB: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 knacce — 34 gaca (1
4ac B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

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

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

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

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHUHEpaIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM W T1iactua. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

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

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupoie», «PacnpeneiaeHne XuMHUECKUX JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOINpEnaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpoeHUS KJIETOK pPACTCHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuid OOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

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

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tumnel nutaHusy, «Merabonusm», «MUTOXOHAPUSD,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHplii UK, WU KU3HEHHBIM 1ukin kietku. WHtepdaza u MuTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHS W  HWHIUBUAYAJbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpoUCXOdIINe Ha CTagusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



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

Poct u pazButue pacreHuil. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkietku Oaktepuit», «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKOMUTAromero», «Kapuoknaes B KiIeTKax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-alIuInKanuus «J/legenue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENAapaTaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. Bkiaa poccuilckux u 3apyOerHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorametrHele M rereporaMeTHblie oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICYCHUS] TCHETUUECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mMOCEBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «/3ydeHne MoanbUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONMOTHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CWIIBI DBONIONMK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonmynsuusa kak eIMHUIA BUIA U 3BOJIIOILUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

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

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (QUIETUYECKAs], JTUBEPreHTHAS,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JlemoHcTpanum:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopon  KHMBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKpPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TOATBEPKACHNE XUMUUECKOW IBOIOIMA. HavanbHbie 3Tambl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »spa ®W €€ TepuoAbl: IAJICOICHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa Kak OTpakeHHe »3Boytourud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyMs 4€JI0OBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBexk nOpsAMOXonsAmini, YeloBek HeaHIEpTAIbCKUM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6GopynoBanue:  Mysiku — «llpoucxoxnenue  yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX )KUBOTHBIX M PACTCHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

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



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHE OWMOTHUYECKMX B3aUMOJEWCTBHM MJIi CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuka 4ucI€HHOCTH NOIMYJISIIUU U €€ PeryJsius.

JdeMoHCTpPauu:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSIUNA pa3HBbIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okonoruueckne cucrembl (dkocucteMmbl). [lonstne 00 »3KOocUCTEME U
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OuMoMacca, NPOAYKIHUSA. IKOJOTHYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
azota). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TPUPOJIHBIMU pEecypcaMd M HX HCIOJib30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llenmu nutanusy, «IKoJIOTHUECKas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yrieponaa B 0uocdepe», «KpyroBopor azota B IpUpOae».

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAIICKAITNE K Pa3HBIM SKOJOTHUYECKHM TPYIMIaM OJHOTO BHJA,



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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUSA K pPE3yJbTaTaMm
OCBOCHUS OOyYalOIIMMHUCA TporpaMM CpeAaHero oOiiero  0oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJAUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJECHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJKHBI OTpa)XaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCs PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOIECCE pean3alli OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJICAUIO U MaMSITHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTEIISIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusnyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJbTYPbI 3[0POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEekKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPA30BAHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNIKOB M OIICHKM WX BO3MOJXKHBIX TOCIEICTBUN 7St
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YyMEHHsI TpU PEIICHUH TPpoOJeM, CBS3aHHBIX C paIlMOHAJIHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Ccpejlle, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM U COLMAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOIO HA JUAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUE creruduKkd OWOJOTMM KaK HayKH, OCO3HaHus €€ poiu B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU IS COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEeH BBIX0JIa U3 MIOO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH  KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPa U MPOUCXOANTUX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OHOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAOMIOJIEHHWE,  HM3MEpPEHUe, SKCHEPUMEHT U JPYTuXx),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTIIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHMU S, KilaccupuUKau, 0000IIeHUS ), PACKPbIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKHUE MOHATUSA ISl OOBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui IpeICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOACUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



UH(OPMAITUIO PA3TNYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KayecTBE CpEACTBa Mpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aUTHl  WH(OpMaIuy,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCUM TIO CYIIECTBY OOCyXmaaemMoil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe HhopMyIupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKAax IO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIEKCUH AJIsi OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUsi mporpaMmbl COO mo OuojoruM Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX y4EOHBIX CHUTyallUiX, a TaKKe B peajbHBIX
YKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IEHTpax MHOTroooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHWE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 oOecredeHus: Oe30IaCHOCTH CBOEro 30pOBbS M 370POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE TIE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M TpPaKTUYECKHe padoThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOIO MHUPOBO33PEHHS, O BKIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALKSA, TeHO(OHA, SBOIOIMS, ABIXKYIIKUE CUIIBI ((PaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpHH (PBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYYECHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILICHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIHMM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HM3MEHEHUW B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecrieyeHus: 0€30MacHOCTH CBOETO 3J0pPOBbsi U 3/10pPOBbSA
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MMO3UIIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 JBOMIOUHOHKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 VYraesoanl. JIumumsl 1 bubmmorexa LOK

https://m.eds00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCBI

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

bu6mmoreka [IOK

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

2 Meii

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

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBAHMS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

HUsmenunBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»
bubmuorexa [JOK
30 Teneritica uenosexa L https://m.edso00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teme «HacnencTBeHHOCTh U 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Cenexuus kak Hayka i npouece L https://m.edso00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUCHHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ n3ydeHus

1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.

13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX )

14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJTIOIHS YeJIOBeKa (aHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c

16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa

18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O600IIeHNE TTO

19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KU3HU Ha 3emie»

20 DKOJIOrus KaK HayKa

21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Mect 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOIYJISUI pPa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMU/IBI. bubmmorera [TOK
N https://m.edso00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edso0.ru/863ebd16



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

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

10 KJIACC

IlpoBepsieMble  TpeOGOBaHMSI K  pe3yJbTaTaM  OCBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOI MPOTrPAMMBI

Kon
MIPOBEPSIEMOTO
pe3vyJbTaTa

[IpoBepsiembie mpeIMETHBIE Pe3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
IPOTPaMMBI CpeTHETo 0011er0 00pa3oBaHus

1

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OUOJIOTUH B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
Hay4HOM KapTUHBI MUpa U HAyYHOTO MUPOBO33PEHMS; O BKJIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX- OHMOJIOrOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHATEHON
PaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHUs] )KU3HEHHBIX 3a]a4

'YMEHHE pacKphIBaTh COJICPKAHNE OMOJIOTMUYECKUX TEPMUHOB U TTOHSTUH: KU3Hb,
KJIETKa, OPraHn3M; MeTa00au3M (0OMEH BEIIECTB U IPEBPAIICHUE YHEPTUH ),
roMeocTas (CaMOperyJsius), ypoBHEBas OpraHu3alus )KUBbIX CUCTEM,
CaMOBOCITPOU3BEJICHUE (PEHpOaYKIHs), HACTIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BuTHE

YMeHue usnaratb OMoJIOrnyecKue Teopuu (KJIeTouHasi, XpOMOCOMHas,
MyTalMoHHas ), 3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunosa) u yuenus (o
[[EHTPaxX MHOI000pa3us U NPOUCXOXKIECHUS KyIbTypHbIX pactrenuil H. M.
BaguioBa), onpenensTh rpaHULIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHMe BIIaJIeTh METOIaMH HAyYHOTO TTO3HaHUsI B Onosoruu (HabIo1eHne u
OTHMCAaHUE )KUBBIX CUCTEM, TIPOLIECCOB U SIBIICHUI; OPraHU3aIis U TPOBEICHHE
OHOJIOTMYECKOT0 AKCIIEPUMEHTA, BBIIBUYKEHUE TUTIOTE3bI; BHISIBJICHHE
3aBHCHMOCTH MEXKy UCCIIEyeMbIMU BEIMUYNHAMU, OOBSICHEHHE TTOTyUYEeHHBIX
pe3yJabTaTOB, UCIIOJb30BAHHBIX HAYUHBIX MOHATHI, TEOPHUI U 3aKOHOB; YMEHUE
NenaTh BBIBOJIBI HA OCHOBAHUU TIOMYUYEHHBIX PE3yIbTaTOB)

'YMeHUe BBIIENATH CyIIeCTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OAHOKIETOYHBIX K MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH
MPOLIECCOB OOMEHA BEIECTB U MPEBPAILIEHUS JHEPTHH B KJIeTKe, (POTOCHHTE3A,
MIACTUYECKOTO M SHEPreTHIecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, Mel03a,
OIINIOAOTBOPCHUS, Pa3MHOXCHUSA, HHANBHUAYAJIbHOI'O0 Pa3BUTHA OpraHHU3Ma
(oHTOTEHE3)

'YMeHue NpuMeHsTh OJTyUYeHHbIE 3HaHUS 111 00BSCHEHUS OMOIOTMYECKUX
[TPOLIECCOB M SIBJICHUM, U1 NPUHATHUS IPAKTUYECKUX PEIICHUN B IIOBCETHEBHOU
KU3HU B LIEJIAX oOecrieueHus: 0€30MacHOCTH CBOETO 310POBbS U 3/I0POBbsI
OKPY’KaIOIIMX JIFOJeH, COOII0JEHUs. HOPM IPaMOTHOTO MTOBEJICHHS B OKPY>KarOLIeH
[IPUPOJHOM cpesie; TOHUMaHHe He0OXO0IMMOCTH UCIIOJIb30BAHUS JOCTUKEHHUM
COBPEMEHHOW OMOJIOTUU ¥ OMOTEXHOJIOTHH Il PalliOHATIBHOTO
[IPUPOIOIOIB30BAHUS

YMeHue peliaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3ala4i Ha MOHO- U ,[[I/II"I/IGPI/I)IHOC
CKpCHIMBAHUC, CHCTIIICHHOC HACJIICAOBAHUC, COCTABJIATE CXCMbI MOHOT I/I6pI/II[HOl"0
CKpCHIUBaHUA JIA IPCACKa3aHud HACIICAOBAHUA IPU3HAKOB Y OPraHu3MOB

'YMeHHe BBITOTHATH 1a00paTOpHbBIE U MPAKTUYECKUE PabOThI, COOMI0AATh MTpaBUiIa
pu paboTe ¢ yueOHbIM U JIAOOPATOPHBIM 000PYOBaHUEM




'YMeHHe KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
OHMOJIOTUYECKOTO CO/ICPIKaHMs, BKIIIOYAIOILYIO IICEBAOHAYYHbIC 3HAHUS U3
pa3nuuHbIX ncTOYHUKOB (CMU, HayuHO-TIONYJIIpHBIE MAaTEPUAIIbl); STUYECKUE
ACTIEKTHI COBPEMEHHBIX UCCIIEIOBAaHH B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOT U

10

YMmenue CO31aBaTb CcOOCTBEHHbBIE TUCbMEHHEIE U YCTHBIC COO6H.[CHI/IH, o6061ua>1
6I/IOJ'IOI‘I/ILIGCKYIO I/IH(I)OpMaLII/IIO M3 HCCKOJIbKUX UCTOYHHUKOB, I'PaMOTHO
HCITOJIb30BaTh MOHITHHMHBIN alrapar ouoaoruu

HpOBepﬂeMble AJIEMECHTHI COACPKAHUS

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1

buosorus kak Hayka

11

bronorust — Hayka o *uBOH npupose. Ponb 6nonornu B popMUpOBaHUH COBPEMEHHOI
Hay4HOH KapTUHBI MUpa. CucTemMa OHOIOIHYECKUX HAYK

1.2

MeTobl TO3HAHMS KUBOW MPUPOIbI (HaOII0IeHUE, IKCIIEPUMEHT, ONTUCAHNE, U3MEPEHNE,
Kiaccu(uKanus, MOEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX )

JKnBBIe cCICTEMEBI U X opraHnusanunsa

2.1

DKuBbie cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHust Onoioruu. CBoiicTBa OnocucTem
1 X pazHoOoOpazue

2.2

YPOBHU OpraHu3ali OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUYECKHM, KIIETOYHBIH,
OpraHU3MEHHBIHN, MOMYJIALMOHHO-BUOBON, SKOCUCTEMHBIN, OMOChepHbII

XHUMUYECKU COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKHUM COCTaB KJIETKH. XHUMHUUYECKHE 3JIEMEHTHI: MaKpO3JIEMCHTBI, MUKPOI3JICMCHTHI.
Boz[a N MUHCPAJIbHBIC BCUICCTBA. CDYHKIII/II/I BOABI 1 MUHCPAJIbHBIX BECIICCTB B KIICTKEC.
HozmepxcaHHe OCMOTHYECKOTr0 OajaHca

3.2

benku. CocTaB u cTpoeHue 6eIKoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeble
11 3aMEHUMbIE AMHUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU CTPYKTYPHI OCIIKOBOM
MOJICKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUUECKUE
cBolicTBa OesikoB. bronornueckue GyHKIMM 6eIKOB.

depMeHThI — OHosoruueckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTD,
cyoctparHas cneuupuynocts. Kopepmentsl. Buramunsl. OTinnunst pepMeHTOB OT
HEOPraHNYECKUX KaTalu3aTopoB

YTIeBopl: MOHOCaXapH bl (TII0K03a, pubo3a 1 Je30kcuprbosa), Aucaxapuisl (caxaposa,
TIaKTO3a) M MoJMcaxapuasl (KpaxMal, TIIMKOreH, eJ103a). buonorndyeckne GyHkuuu
YTJIEBOIOB.

Jlunuael: TpUraULEepuIsl, cTepoubl, pochonunuasl. I'napodunsHOrHAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pynkuuu munuaos. CpaBHEHUE YIJIEBOOB, OEJIKOB U JIMIH]IOB
KaK ICTOYHHMKOB SHEPTUU

3.4

Hyxnennossie kucnotsl: JIHK u PHK. HykiieoTniel — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JHK. Ctpoenune un pynkunu PHK. AT®: crpoenne u pyHkmm

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpU:L. Mertoasl HU3Yy4YCHHUS KIICTOK




3.6

KreTka kak menoctHas xkuBas cucreMa. OOIue mpru3HaKy KIETOK: 3aMKHYTasi Hapy KHas
MeMOpaHa, moJiekyibl JIHK kak renernueckwmii amnmapar, CuCTeMa CHHTE3a Oenka

3.7

Turbl KJIETOK: SyKapuOTHYECKas ¥ MpoKaproTHueckasi. OCOOEHHOCTH CTPOCHUS
MpOKapuOTHUYECKOH KieTku. Kitetounast crenka 6akrepuii. CTpoeHHE 3yKapHOTHIESCKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KIETOYHAs CTEHKA, INIMKOKAINUKC, UX (PYHKIINH.
[T1a3marudeckas MmemOpaHa, ee cBolicTBa U (yHKIMHU. [luTomnazma u ee opraHou/IbI.
OnHomMeMOpaHHbBIE OpraHOWIbI KJIETKH: dH10IU1a3MaTuyeckas cetb (I11C), annapar
["01b /KM, JTN30COMBI. [10TyaBTOHOMHBIE OPTaHOMIBI KJICTKH: MUTOXOHPUH, TTACTH/IBI.
[TpoucxosxaeHne MUTOXOHIPUH | T1acTua. Buabl mactun. HememOpaHnHbIe opraHOUIbI
KJICTKH: pUOOCOMBI, KIIETOYHBIN IICHTP, PECHUYKH, KTYTUKU. DYHKIMH OPraHOH I0B
KJICTKH. BrimtoueHus

3.9

SAnpo — perynsTopHblii HeHTp KieTKu. CTpoeHue siipa: siiepHasi 000J04YKa, KapuoIiazma,
XPOMAaTHUH, SAPBIILKO. XPOMOCOMBI

3.10

TpaHCcOpT BEHIECTB B KIIETKE

>KI/I3H6I[C$ITCJII)HOCTI) KIJICTKH

4.1

OOMeH BelecTB, UM METa00JIN3M. ACCUMMIISILIMSA (IUTACTUYECKUI OOMEH) U
MUCCUMIISALINS (SHEPTETUICCKUN 0OMEH) — JIBE CTOPOHBI €IMHOTO TIpoIecca
MeTabomu3Ma. Tumnsl o0OMeHa BemecTB: aBTOTpodHbIH 1 rerepoTpodHbIii. Pomb
(bepMeHTOB B OOMEHE BEIIECTB M MTPEBPAIICHUH SHEPTHH B KIJIETKE

4.2

dorocunTe3. CBeToBas u TeMHOBas (as3wl hoTocuHTe3a. Peakiuu oTocuHTE3A.
DddexkTuBHOCTH hoTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3A JJIS KU3HHU Ha 3emie. Biausuue
YCIIOBHH CpeJibl Ha POTOCHHTE3 U CIIOCOOBI TTOBBIIICHHS €70 PO IyKTUBHOCTH Y
KYJbTYPHBIX PACTEHUM.

XeMmocuHTe3. XeMOCUHTE3UPYIOIIe OakTeprn. 3HAaUCHUE XEMOCHHTE3a JIJIsl KU3HU Ha
3emiie

4.3

DJHepreTuveckuii o0OMeH B KiieTke. Pacuiennenue BemecTs, BoIICICHUE U
AKKyMYJIMPOBaHUE YHEPTUU B KIIETKE. DTalbl SHEPTETUUECKOro oOMeHa. [ TuKomu3.
bpoxenue u ero Buasl. Kucnopoinoe okuciaeHue, Win KI€TOYHOE JbIXaHUE.

P hEeKTUBHOCTH PHEPTETUIECKOTO OOMEHA

4.4

Peakuuu MatpuuHoro cunresa. ['enernyeckas nnpopmanus u JJHK. Peanuzanus
reHeTH4ecKoi nHpopManuu B KieTke. [ eHeTnyeckuit KoJl ¥ ero CBoMCTBa. TpaHCKpUIILIUS
— matpuuHblil cunte3 PHK. Tpancnsanus — 6uocunres 6enka. Koguposanue
aMHHOKHUCIIOT. Ponb pubocom B GuocuHTE3e Oenka

4.5

Hexserounsie GopMbl )KU3HU — BUpYCHL. McTopust oTKpbITHs BUpycoB ([.H.
IBaHOBCKMIT). OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIbHOCTH BUPYCOB. bakTepuodarmu.
bonesHu pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc
nMMmyHoiepuimTa yenoseka (BUY) — Bozoyaurens CITM/a. [Ipopunakruka
pacrpoCTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3sMHOKEHNE ¥ MHIMBULYaJIbHOE Pa3BUTHE OPTaHU3MOB




5.1

KeTouHbIi UK, WIK )KU3HEHHBIN UK KIeTku. MHTepdasa u mutos. IIpoueccsl,
mporekarmue B uHTepdase. Permkamnus — peakus marpudaaoro cuare3a JJHK.
CtpoeHre XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. JIUTTONIHBIN U TaruIOW THBIH
XpPOMOCOMHBIE HA0OpHI. XpoMaTuabl. LluTonornyeckre OCHOBBI pa3MHOKEHUS U
VHIUBUyaJIbHOTO PA3BUTHS OPraHU3MOB.

Jlenenue kinetku — MuTo3. Cranuu muto3sa. [Iporeccsl, npoucxoasiye Ha pa3HbIX
CTaIuAX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3a

5.2

@DopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioioe u mojaoBoe. Busl Gecrionoro
Pa3sMHOXKEHHUs: JAeJICHUE HaJIBOE, IOYKOBAHUE OJJHO- U MHOT'OKJICTOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHU3MOB, €r0 3HauUeHHE ISl CeNICKLIUU

5.3

[loioBOE pa3MHOXKEHHUE, €r0 OTJIIMYHUS OT OECIOIOrO.
Metios. Ctaauu meiiosa. [Iporeccsl, mpoucxoasmue Ha cTaauax meiosa. [loBenenue
XxpoMocoM B Meiio3e. Kpoccunrosep. buonornyeckuit cMbIC U 3HaYEHHE MeH03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [1010BbIE JKene3bl:
CEMEHHMKH U siMyHUKU. OOpa3oBaHUE U PA3BUTHE TIOJOBBIX KIETOK — raMeT
(ciepmaTo30u/, SIMIIEKIEeTKA) — cliepMaTrorenes u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepmMaTo3ouaoB. Omiogorsopenue. [laprenorenes

5.5

uauBuayaibHOe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE Pa3BUTHE (AMOpHOTEHE3).
JTanbl SMOPUOHAIBHOTO PA3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: TPOOJIEHUE, TaCTPYJISLINS,
opranorenes. [TocramOproHanbHOE pa3BuThe. TUIBI TOCTIMOPHUOHATBHOTO Pa3BUTHS:
psiMOe, HEMpsMOe (JIMUMHOYHOE). BrusiHue cpesibl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJICTBA.

PocT u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaIUN
pa3BUTHUS

HacneacTBeHHOCTh M H3MEHUYUBOCTH OpTraHnu3MOB

6.1

Hpez[MeT " 3aJJa4 rCHCTHUKHU. I/ICTOpI/ISI Pa3BUTHA T'CHCTHUKU. Bkman pOCCHﬁCKHX u
Bap}I6e)KHLIX YUCHBIX B pa3BUTUC I'CHCTUKMU. MeTopl TeHeTUKHU (FI/I6pI/I)IOJIOl"I/I‘-IeCKI/II71,
HI/ITOFGHCTI/I‘-ICCKI/II\/'I, MOHeKYHHpHOFCHeTquCKHﬁ). OCHOBHBIC TCHETHYCCKUE MIOHATHSL.
['eneTnyeckas CHUMBOJIMKA, UCIIOJIB3yCMas B CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACIEAOBaHUs IPU3HAKOB, ycTaHOBJIEHHBIE . Menaenem.
MoHOTHOPHIHOE CKpeIIMBaHKE. 3aKOH €IUHO00pa3rs THOPUIOB TIEPBOTO TTOKOJICHHUS.
[IpaBu0 TOMUHUPOBAHUS. 3aKOH PACIIEIICHUS! TPU3HAKOB.

['unioresa unctorsl ramet. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JluruOpuHOE CKpeIUBaHue. 3aKOH HE3aBUCHMOTO HACJICI0BAHMS TIPU3HAKOB.
[{uTOreHeTHYeCKHe OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUs. AHATU3UPYIOIIEe
CcKpelnBaHue. Mcnonb30BaHNe aHAM3UPYIOLIETO CKPELMBAHUS ISl ONIPEAECIEHUS
FEHOTHIIA 0COOH

6.3

CuerieHHOE HacleoBaHue mpu3HakoB. Pabota T. Moprana no crernjieHHoMy
HacJe0BaHUIO TeHOB. HapyIieHue CrierieHus TeHOB B pe3yJbTaTe KPOCCHHTOBEpA.
XpOMOCOMHAsI TEOPHS HACIEICTBEHHOCTH. | eHETHUECKHEe KapThI.

['eHeTHKa mojga. XpoMOCOMHOE ONpeIeSICHUE ToJ1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
FOMOFaMeTHLIe nu F@TGpOFaMeTHBIe OpFaHI/I3MBI. HaC.]'Ie)IOBaHI/Ie HpI/ISHaKOB, CHCINNICHHBIX
C MOJIOM




6.4

3MeHYMBOCTB. BU/1bl H3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJIEACTBEHHAs. Poib cpenbl
B HCHACJIEICTBEHHON N3MEHYMBOCTH. XapaKTePUCTHKA MOIU(DUKAITUOHHON
M3MEHUYMBOCTH. BapuaiimoHHbIi psa M BapualMoHHast kpuasd. HopMa peakuuu npu3Haka.
KosruecTBeHHbIE U KaYECTBEHHbIE MIPU3HAKY U UX HOpMa peakuuu. CBoiicTBa
MOTU(UKAITTOHHONW H3MEHYNBOCTH

6.5

HacnencrBeHHast, WM TeHOTUIINYECKast, U3MEHUYUBOCTh. KOMOMHATHUBHASI N3MEHYUBOCTbD.
Meii0o3 U MoJI0BOM IPOIIECC — OCHOBA KOMOWHATHBHON M3MEHYMBOCTH. MyTallmOHHAS
n3MeH4YnBOCTh. Kimaccudukaryst MyTaiuii: reHHble XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
[PUYMHBI MyTanuid. MyTarennslie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B
HacneacTBeHHON n3Menunsoctu H. M. BaBunosa

6.6

['eneTuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YEJIOBEKA!
TCHEAJIOTUICCKII, OITM3HEIIOBBIN, IIMNTOTCHETUICCKII, OMOXUMUYECKHA, MOJIEKYJISIPHO-
reHeTudeckuii. COBpeMEHHOE OTpe/IeJICHUE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
FeHOTUIIMPOBAHKE, B TOM unciie ¢ nomoupko I11[P-ananu3a. Hacnencrennsle
3a00JICBaHUs YCIOBEKA: TCHHBIC 00JIE3HU, OOJIC3HH C HACIICACTBECHHOM
[PEeAPACIION0KEHHOCTHIO, XPOMOCOMHBIE 00sie3HU. COMaTHYECKUE U TeHEPATHBHBIE
MyTanuu. [IpuHIKIIBI 310pOBOTO 00pa3a KU3HH, AMATHOCTUKH, MPO(UIAKTUKU U JICUCHUS
reHeTUYECKUX OoJie3Hel. MeInKO-TeHeTUYeCKOe KOHCYIbTUPOBaHNE. 3HAaUeHHE
MEIUIIMHCKOW T€HETUKH B TIPEIOTBPAIICHUH U JICUCHUH TCHETHYECKUX 3a00JI€BaHUMA
uesI0BeKa

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa U Ipoliecc. 3apoKIeHUE CEIEKLINUN U JTOMECTUKALUS.
Vaenue H.M. BaBuioBa o 1ieHTpax NpOMCXO0XKACHUS K MHOT00Opa3usl KyJIbTYPHBIX
pacteHuii. LIeHTpbl MpOUCXO0XKAEHHS TOMAIIHUX )KUBOTHBIX. COpT, MOpoja, TaMM

7.2

CoBpeMeHHbIE METO/IbI CeNleKIIMKU. MacCOBBIN 1 MHIUBUYaTbHBIA OTOOPHI B CENEKITUU
pacTeHui 1 KUBOTHBIX. OTIeHKa SKCTEphepa. bIM3KOpoCTBEHHOE CKpEIMBaHNE —
nHOpuuHT. YncTas nunus. CKpemyBaHue YUCThIX JJUHUM. ['eTeposuc, nim rudpuaHast
cuna. HepoactBennoe ckpemmBanue — ayropuauar. OTaaieHHast THOpuan3anus u ee
ycrexu. ICKyCcCTBEHHBI MyTareHe3 U MOJIy4YeHUE MOJIUIUIONIOB. JJOCTHXKEHUS CeNeKINN
paCTeHI/II\/JI, JKMBOTHBIX U MUKPOOPIraHU3MOB

7.3

broTexHoNOrus Kak oTpaciib Mporu3BoJACTBA. ['eHHast MH)KeHEepHsl. DTarlbl CO3JaHuUs
pexomoOunantHoi JIHK u Tpancrennsix oprannsmos. Kiierounas unxenepus. Kinerounsie
KyJbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHnid. KiioHnpoBanue
BBICOKOIIPOIYKTHBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJIIOTMYECKUE U
brrdeckue mpodiemsl. 'MO — renetndecku MOIUGUIIMPOBAHHBIE OPTraHU3MBI
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HpOBepﬂeMLIe Tpeﬁ()BaHI/IH K pe3yjabTaTaM O0CBOCHHUSA OCHOBHOM 06p330BaTeJ’[LHOﬁ

NPOrpaMmblI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
[IPOrpaMMBbI CpEHET0 00111ero 00pa3zoBaHus

1

CchopMupOBaHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYyK, B (POPMUPOBAHNH COBPEMEHHOI €CTECTBEHHOHAYYHOU
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKJIAJI€ POCCUICKUX U 3apyO0eKHBIX
yUEHBIX- OMOJIOTOB B pa3BUTHE OMOIOTUHN; (YHKIMOHATIBHON IPAMOTHOCTH
YEJIOBEKA JIUIS PELICHUS )KU3HEHHBIX 3aa4

'YMeHMe pacKphIBaTh COJICpKAHNE OMOJIOTMYECKUX TEPMUHOB U MTOHSITUM: BU/I,
MOITYJISAUS, TeHO(MOH]T, SBOJIOIMS, TBIKYIINE CHITBI ((DaKTOPBI) SBOJIOIHHY,
[IPUCIIOCOOJICHHOCTh OPraHM3MOB, BU000Pa30BaHNE, IKOJIOTHUECKHE (PaKTOPBI,
OKOCUCTEMA, IPOAYLUCHTBI, KOHCYMCHTEI, pCAYLCHTHI, HCTIN ITUTAHU,
HKOJIOTHYECKas upaMuia, OnoreoreHos, ouochepa

YMeHue uznarath Onosiornyeckue Teopuu (3BosonroHHas reopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS IBOJIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/bIIIEBOIO
cxoactea K.M. bapa, yepetoBaHus riaBHbBIX HAIIPABICHUN U ITyTEN 3BOJIIOLNHU
A.H. Cesepuosa, yuenus o 6nocpepe B.M. Bepnaackoro), onpenensite rpaHUIIbI
X IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHMe BIIaJIeTh METOIaMH HAyYHOTO MTO3HAaHUsI B OMosoruu (HabI0IeHHE U
OTHMCAaHUE )KUBBIX CUCTEM, TIPOLIECCOB U SIBJICHUI; OPTaHU3aIMs U TPOBEICHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIJIBI)KEHHUE TUTIOTE3bI; BHISIBIICHUE
3aBUCUMOCTH MEXIY UCCIIETYyEMbIMU BETUYMHAMU, O0OBICHEHHUE TTOTYYEHHBIX
pe3yIBTATOB, UCIIOJb30BAHHBIX HAYYHBIX MIOHITHHA, TEOPHH U 3aKOHOB; YMECHHUE
nenaTh BBIBOJIBI HA OCHOBAHUHM TOJTYUYEHHBIX PE3YIHTATOB)

'YMeH1e BBIIEIATh CYIIECTBEHHbBIE IPU3HAKH CTPOSHHS OMOJIOTHYECKHX OObEKTOB:
BUJIOB, TIOMYJISAIMNA, TPOYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTeOLEHO30B 1
HKOCHCTEM; 0COOEHHOCTH TPOLIECCOB HACIIEICTBEHHON H3MEHUYNBOCTH,
€CTECTBEHHOI 0 0T0Opa, BI1000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB,
NeCTBUS KOJOTHUECKUX (PaKTOPOB HA OPTaHU3MEI, TEPEHOCA BEIIECTB U MTOTOKA
OHCPTHUH B OKOCUCTEMAX, aHTPOIMOI'CHHBIX H3MEHEHNH B DKOCHCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onochepe




'YMeHHe IPUMEHSTh MOJTYYeHHbIC 3HAaHUS JUIsl OOBSICHEHUS OMOJIIOTHYECKUX
[IPOLIECCOB U SABJICHUM, JUIS IPUHATHUS IPAKTUYECKUX PEIICHUN B IIOBCEITHEBHOU
KU3HU B LIEJIAX o0ecrieueH s 0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/J0POBbSI
OKPYXAIOLIMX JIF0/el, COOII0AEH I HOPM I'PAMOTHOTO TIOBEICHHS B OKPY>KaroIei
PUPOHOM cpejie; TOHUMaHNuEe HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTHKECHUN
COBPEMEHHOM OMOJIOTUU 7Sl pAllMOHAIEHOTO IPUPOI0TIOIB30BAHUS

'YMeHue penath 31eMeHTapHble OMOIOTHYeCKHe 3a/1a4H, COCTABISATh CXEMBbI
[epeHoca BEIIECTB U SHEPTUU B SKOCUCTEMaX (LIETH MUTaHUS)

'VMeHUEe BBITOIHSITH JIAOOpATOPHBIC M MPAKTHYECKHE pabOThI, COOJIIOAATh MTPaBUIIa
pu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYIOBAHHEM

'YMeHHne KpUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMAIIUIO
OHMOJIOTHYECKOTO CO/IePIKaHMs, BKITIOYAIOIIYIO IICEBAOHAYYHbBIC 3HAHUS U3
pa3nuuHbIX ncTouyHUKOB (CMU, HayuHO-TIONYJIIpHBIE MaTEpUAabl);
paccMaTpuBaTh I7100aIbHbIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(hOpMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HUITUIO
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YMeHue co3/1aBaTh COOCTBEHHBIC MUChMEHHBIC U YCTHBIC COOOIIECHHUsI, 00001as
OMOJIOTMYECKYI0 NH()OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
HCITOJIH30BaTh MOHATUHHBIN anmapar OuoJIOTHH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

1

DBOJOLMOHHAS OUOIOTUS

11

DBOJIIOIIIOHHASI TEOPUS U €€ MECTO B OMOJIOTHH.

CBuIeTeIhCTBA IBOTIONHH. [1aleOHTOIOTHYECKHE: TOCTIEN0BATEILHOCTD MTOSIBICHUS
BHJIOB B MMaJICOHTOJIOTMUECKOMN JIETOMHCH, TTepeXxoiHbIe popMbl. buoreorpaduueckue:
CXOJCTBO U paznuyue payH 1 GJiop MaTEPUKOB U OCTPOBOB. IMOPHUOIOTHUECKHE:
CXOJCTBA U pa3jIninid 3M6pI/IOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHI/ITCHI)HO-
AHATOMUYCCKHEC: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, pYAUMCHTAPHBIC OpraHbl, aTABU3MBI.
MoneKyIsIpHOONMOXMMHYECKHE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX
MeTab0IMUECKUX IMyTeH Y BCeX OpraHu3MOB

1.2

OBonrornonHas Teopust Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS JapBUHU3MA.
JIBUOKYIIE CUJTBI DBOJIIOLIMY BUOB 110 J[apBUHY (M30BITOYHOE PA3MHOKECHHUE TIPH
OTPaHUUYEHHOCTH PECYPCOB, HEOIPEIeICHHAs HU3MEHUYNBOCTh, OOph0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckast Teopus B0y (CTD) 1 OCHOBHBIE €€ MOJI0KEHUS.
Muxkpo3Bomtonus. [lomynsanus kak eIMHUIA BUAA U IBOJIOLNN
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JIBroxy1ue cuitbl ((hakTOphl) BOIOIMY BUAOB B IPUPOIE. MyTallMOHHBIN IpoIiece 1
KOMOMHATUBHAsI U3MEHUMBOCTb. [lonmynsimoHHble BOJIHBI U Apeiid renoB. M3onsauus u
Murpanus. EcrecTBeHHBIN 0TOOp — HanpaBistouuii paxktop 3Boiatonun. @opMel
€CTECTBEHHOT0 0TOOpa.

[IprcnocoOaeHHOCTh OPraHU3MOB Kak pe3yJbTatT 3BoJtoIUH. [Ipumeps! nmpucnocobaeHni
y OpraHu3MoB. ApoMop(}o3bl ¥ UIMOaJaNTal|H.

Buna u Bunoo6pazoanue. Kpurepun Buga. OCHOBHBIC HOPMBI BUI000pa30BaHUS:
reorpauueckoe, 3K0JIOrHIECKOe




1.5

MaxposBosrorust. @opMbl 3BOJIIOLUH: QHUIETHYECKas], JUBEPTeHTHAsI, KOHBEpreHTHas,
napasuiensHas. HeoOpatuMocTs 3BoOIIOIMH

BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHbIE IPEICTABICHUS O 3apOKICHUHU KU3HU. Hay4yHble rUIIOTE3b BOSHUKHOBEHUS
KH3HH Ha 3emuie: abruoreHes v naHcrnepMus. XUMHUYecKast SBOJIOLHS.
JKCIIEpUMEHTAIIBHOE MTOATBEPKACHUE XUMUUECKOH 3Botonuu. HavanbHble 3Tansl
Ouonornyeckoit spomonuu. ['unoresa PHK-mupa. IlepBbie K1€TKH U X 3BOIOLHA.
DopMHUpPOBaHNE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3BuTHe )KU3HM Ha 3eMiie 110 3paM U nepuojam. Karapxeil. Apxelickas u
npoTepo3oickas 3psl. [aneo3oiickas spa u ee nepuoIbl: KEeMOPUHCKUI, OpAOBUKCKUH,
CUJIypUHCKHM, 1€BOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHI. Me30301CKast opa U ee
[IEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaliHo30licKast 3pa U €€ MEPHO/IbL: MAJIEOr€HOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.
XapakTeprucTUKa KJIMMaTa U reoJ0rH4eckux npoueccoB. OCHOBHbIE 3Tallbl 3BOIIOLUN
PacTUTENILHOTO U )KUBOTHOI0 Mupa. Apomopo3bl y pacTeHuit 1 xUBOTHBIX. [losiBieHuE,
pacLBET U BBIMUPAHUE I'PYIII JKUBBIX OPIraHU3MOB

2.3

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Boonni. OCHOBHBIE CHCTEMATUYECKUE
rpYIIbl OPTaHU3MOB

2.4

OBOJIIOLIUS YeI0BeKa. AHTPOIIOJIOIHs Kak HayKa. Pa3BuTue npencraBieHuii o
[IPOMCXOXKACHUN YesoBeKa. MeToabl n3ydeHus anTponoreHe3a. CxoAcTBa U pa3inuyus
yesI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHE YEJIOBEKA.

JIBrokyiue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHast N3MEHUMBOCTD U
ecTecTBEHHBIN 0TOOP. OOIIECTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUM Tpyaa,
MBIIIIICHHUE, PEYb

2.5

OCHOBHBIE CTaJUU ¥ BETBH 3BOJIOIIUY YEIOBEKA: aBCTPAIONUTEKH, Hel0BEK yMeblii,
Uenosek npsmoxoasimumii, Yemosek Heanaeprainbckuil, Yemnosek pasymusiid. Haxonku
CKOIIAEMBbIX OCTAaHKOB, BPEMsI CYILIECTBOBaHMs, 00JIaCTh pacpOCTPAHEHUs, 00BEM
OJIOBHOT'O MO3ra, 00pa3 )KM3HH, OpY AU

2.6

UenoBeueckue pachl. OCHOBHEIE OOJIBIIIHE pachbl: €BponICconaHad (eBpa3HﬁCKaﬂ), HErpo-
ABCTpAJIONAHAA (SKBaTOpI/IaHBHaH), MOHTOJIOUAHAaA (a3I/IaTCI(O'aMepI/IKaHCKa}I). LIepTI:I
HpI/ICHOCO6HeHHOCTI/I HpeHCTaBHTCHeﬁ YCJIOBCYCCKUX pacC K YCJIOBUAM CYIICCTBOBAHUA.
EAMHCTBO 4€I0BEYECKUX pac. KpI/ITI/IKa pacu3ma

OpranusMbl U OKpY>Karolas cpeia

3.1

JKOJIOTHS KaK HayKa. 3a7auu U pasJieibl SKOJIOTUH. MeToAbl SKOJIOTHYECKUX
MCCIIeTOBaHMI. DKOIOTHYecKkoe MUPOBO33peHue. Cpebl OOUTaHMs OPraHu3MOB: BOIHAS,
Ha3eMHO-BO3AYIITHAS, TOYBCHHAS, BHYTPUOPTaHU3MEHHAs

3.2

Oxonornueckue daktopsl. Kinaccudukanms sxomornueckux (HpaxTopoB: aOMOTHIECKHE,
OMOTHUYECKHUE U aHTpONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAHU3MBI

3.3

AGnoTtnueckue (pakTopbl: CBET, TEMIEpPATypa, BIaXKHOCTh. POTONEPHOAU3M.
[IprcniocoOneHust OpraHu3MoB K JeicTBUI0 abuoTHueckux ¢pakTopoB. buonornyeckue
PUTMBI




3.4

bruotnueckue hakropsl. Buabl OMOTHYECKHUX B3aMMOACHCTBHM: KOHKYPEHIIHS,
XUILHUYECTBO, Iapa3uTU3M, MyTyall3M, KOMMEHCAIN3M (HaxJ1eOHUYECTBO,
KBApTUPAHTCTBO), aMEHCAIN3M, HEUTpaIu3M. 3HAaUCHHE OUMOTUYECKUX B3aUMOICHCTBHI
IS CYIIIECTBOBAHMS OPTaHU3MOB B MPHPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHUYECKHE XapaKTCPUCTHUKHU ITOITYJIALUH. OCHOBHBIE TTOKa3aTeIIN IMOITYJIAIUM:
UK CJICHHOCTD, INIOTHOCTB, POXAACMOCTE, CMEPTHOCTh, IPHUPOCT, MUT'PALIUA. ,HI/IHaMI/IKa
UK CJICHHOCTH IIOIMYJIAINU U €€ PETryJIAnA

Co00111ecTBa 1 DKOJIOTUYECKHUE CUCTEMBI

Coo0bmecTBo oprann3mMoB — OuoreHo3. CTpyKTypbl OMOIIeHO3a: BHI0Bas,
pOCTpaHCTBEHHAs, Tpoduueckas (nuiiesas). Buapl-noMmuHanTbl. CBsi3u B OHOIIEHO3E

4.2

JKoJIOTHYECKHE CHCTEeMBI (3KocucTeMbl). [loHsTHe 00 3KOCHCTEME H OuoreoreHo3se.

@OyHKIMOHANBHbIE  KOMIIOHEHTbI 3KOCHCTEMbI: IPOAYLIEHThI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BeIecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue
(nuuieBble) ypoBHU 3KocucTeMbl. [IummeBble nenu u cetu. OCHOBHBIE ITOKA3aTeNn
HPKOCUCTEMBI: OroMacca, MPoayKIUs. DKOJIOTHYECKUE TUPaMUIbl: TPOIYKIIUH,
YHCIEHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISALMS,
pasButue. Cykueccus

4.3

[ IprpoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHCTEMAa XBOWHOTO WU
[IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOIMOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.

bronornveckoe U X03IUCTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
bropazHooOpasue kak GpakTop ycToiunBocTH skocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie

4.4

Yuenue B.W. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB u cTpyKTypa 6uochepsl.
DKusoe BemectBo 1 ero pyHkuuu. OcodeHHOCTH Onocdepsl Kak ri100aabHON
HKOCHCTEeMBI. J[uHamMuueckoe paBHOBecHE U 0OpaTHas cBA3b B Ouocdepe. Kpyrooporst
BEIIECTB U OMOTEOXMMHUYECKHE IIUKIIBI DJIEMEHTOB (yTIepo/ia, a30Ta). 30HAIBHOCTh
o6rocdepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuecTBo B Onochepe 3eMau. AHTpOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
["1oOanbHBIE HKOJIOTHUYECKUE TTPOOIIEMBI.
OcHoBa palluOHAJIBHOI'O YIIPAaBJICHUA NPUPOAHBIMHU PECYPCaAaMU U UX HUCITIOJIB30BAHHEC.

JlocTrKeHHsI OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/INUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buonorwus, 10 xmacc/ Ilaceunnk B.B., Kamenckwmit A.A., Pyomios A.M. u ap.;
[Ton penakuueii [laceunuka B.B. Axkuronepnoe o6mectBo «M3narenbcTBo
«IIpocsemenue»

* buonorus, 11 xknacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akimoneproe o61miecTBo «M31aTenbeTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. Enunas komtekuus LIOP. IMpenmernas xomnekius «buonorus» http://school-
collection.edu.ru/collection

2.0tkpoiThIi KoJuTemk: brosorus http://college.ru/biology

3. B nomomis yuutento 6uonoruu: oopazosatenbhbiii cait MECOH HI'TIY
http://fns.nspu.ru/resurs/nat

4. BuemikousbHas skonorus. [Iporpamma «llIkonpHas s3Koorudeckas
uHunmatuBay http://www.eco.nw.ru

5. Bcs Onosorusi: HayuHO-00pa3oBatesbHbIi moptai http://www.shio.info

HOUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



http://window.edu.ru/
2. http://fcior.edu.ru
3. http://school-collection.edu.ru

4. www.informika.ru






