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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpenereHusl MoaX0J0B K (OPMHPOBAHUIO COAEpKaHUA Y4eOHOro MperMera
«buosorusi»  coctaBwiM: KoHUentyaiapHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KAaHUsA, pe3yJlbTaToB OOyueHUus U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero oOpazoBanus B Poccuiickoit @Denepainuu, a TakKe TMOJOXKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECEeUSHUN
CYLIECTBOBAHMs 4YeIoBeueckoro oodmectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
ornpe/ieleHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbl IO OUOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruum Ja€T NpeACTaBlIEHHE O LelsX, 00 oOuiei
cTparteruu OOy4YeHUs, BOCHUTAHMS M PAa3BUTUS OOYYarOIIMXCS CPEACTBAMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00sA3aTeIbHOE MPEIMETHOE
COZIepKaHUE, €ro CTPYKTypy, paclpeaelieHHe IO pas3jeliaM M TeMaM,
PEKOMEH]IyeMYIO TOCJIEeI0BATeIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOrMKM 00pa30BATEIHLHOIO
Iporecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUdaroIuxcs.

B nmporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
NeATEeIbHOCTH/Y4EOHBIX JEHCTBUM OOydYaromMXCd 1O OCBOCHMIO COAEpIKaHUA
OMOIOrHUeCKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OWOJoTMM, Ojaromapss 4yeMy B HeW
POCMATPUBAETCS HANpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBS3AHHBIX C
(GbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, PECTABICHUN O 370POBOM
oOpa3e XM3HU M OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAIoUIeil MpPUPOTHON cpere.
[ToaToMy Hapsay ¢ u3ydeHHEM O0OIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HU I PEUICHUS MPUKIAIHBIX 33134, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YelOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[€J1eCO00pa3HOro MOBEACHHUS B OKpYyXalolled NpUPOAHOW Cpejle, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESITENIbHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIAIHON HAIPABIEHHOCTH
yuyeOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCThIO 00ecreueHus



YCIIOBHI JIJISl PEIICHUs] OJTHOW U3 aKTYaJIbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCA
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYy4AIOUIMXCA MPEACTABICHUN O
HAyYHOM KapTHHE MHpa, paclIupsieT U 000OIIaeT 3HaHUS O KMBOW Hpupoje, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd U SBOJIIOLUH, CO3IAET
yCIOBHUA  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  NIpUpoAbl,  (HOopMUpOBaHUS
(YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HH, YKOJOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KMBOU MPHPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PeIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajjad  cpegHero  obOmero  oOpa3oBaHUs,  COLHUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecrednBaeT ycaoBHs i (OPMUPOBAHUS
VUHTEJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKUX 3HAHUH C
NPEICTaBICHUAMU U3 IPYTUX YU4EOHBIX IPEAMETOB, B YACTHOCTH, GUUKU, XUMHH
u reorpaduu. HazBaHHble MOJOXKEHUS O NpEIHA3HAYCHHM Y4eOHOro MpeaMeTa
«buonorus» cocraBUIM OCHOBY UIS ONPENEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTaBIEHHOTO B MporpamMme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOyd4arommecss TOJKHBI OCBOWTH 3HAHUS W YMEHHS, 3HAUYUMBIC IS
dopMupoBaHua OOmIEH KyJIbTYpBl, ONPEIENAIONINE aJeKBaTHOE IIOBEICHUE
4eJIOBeKa B OKpY’KaloUled NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITY’)KaT OCHOBOU JIJisi (POPMUPOBAHHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
[ICHHOCTHBIX ~ OPHCHTAIUSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aIUH
OMOJIOrMYECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COJEpKaHHUs y4eOHOro MaTepuasia B MpPOrpamMMme 10
OMOJNIOTHH OCYLIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHS 3HAHUM 00
OTIMYUTEIHFHBIX OCOOCHHOCTSX KHBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHMU3aluu U
ABOJIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npeameta «buomorus»
BBIJICJICHBI CJICAYIOUINE cofepKaTeabHble TuHNM: «bronorus kak Hayka. MeToibl
Hay4YHOTo mno3HaHusA», «KieTka kak Ouonoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpa3ve OpPraHUYECKOrO MHUPAY,
«DBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTHY.

Llens m3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJaicHHEe  OOYyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(QPYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MpuoOpeTeHrue YyMEHU
UCIIONb30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JIEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctkenue uenu usydeHus ydeOHoro mpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIaX, CIyXKallUX OCHOBOM
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUPA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PAa3HOTO YPOBHSI OpraHU3ALMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOYyYarOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYalbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B Mpollecce aHalIM3a JaHHBIX O MyTSX Pa3BUTUA B
OMOJIOTUM HAy4YHBIX B3IVISIIOB, UJEH U TOJIXOJOB K M3YYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyabTyphl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa SKMBOW MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbBITA, TOJYYEHHBIX MpPHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHue Yy OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPObI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOIIIOIEHUS ATUYECKHUX
HOPM IpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAaHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW JJi TOBBILICHHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1l (POPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OILICHKH TOCJIEICTBUI CBOEH JEATEIHHOCTH 1O OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOs3aTENIbHBIM yUE€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeIMeTHOM 001acTu «EcTecTBeHHO-HAYyUHbIE TIPEIMEThI.



Jlist m3ydenust 6nonoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (priiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1pI TO3HAHUSA KUBOW MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYECKas oO0padoTKa
JTAHHBIX ).

JdemoHncTpauuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBI.

JlaGopaTopHble H MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IMYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMS.

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: ononaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opas3ue. YPOBHU OpraHU3aluu OMOCHCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIA ), OMOC(epHBIi.

JdeMoHcTpanuum:

Tabnuubl U cxeMbl: «OCHOBHBIE TIPU3HAKH >KU3HWY», «YPOBHU OpraHU3aluU
YKUBOU NMPUPOABD).

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHUMHUYECKUI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MAaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBble ¥ 3aMEHMMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OT1nuynst epMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoael: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapunipl - (caxaposa, JIaKTO3a) U ToJiMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YriIeBOIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yIIEBOA0B, OEJIKOB U JIMITUI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunosesie xkwucnotrsl: JHK wu PHK. Hykneotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aMMOAECUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl N3yUYEHUs KIIETKH.

Knerka kak memoctHas >xuBas cuctema. OOmMe TMNpPU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekysbel /JIHK kak reneruueckuii ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpOEHHUS MpoKapuoTuueckor kierku. Kierounas crenka Oakrepuii. CTpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBLHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAsA CTEHKA, IIIMKOKAIUKC, UX
dbynkiuu. [1nasmaTnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opranouabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar I'onbmxu,
In30COMBI. [10yaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[IpoucxoxneHnrne MHUTOXOHIpUN M 1actud. Buasl mmactun. HememOpanHbIe
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp Kietku. CTpoeHue siapa: siiepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpanuum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenne ¢pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHUE KUBOTHOU KIETKW»,
«CTpoeHre pacTUTENBbHON KIETKW», «CTpOoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sifipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE i MPOBEACHHUS
HAOJIOICHUM, K3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK pPACTEHUI,
KUBOTHBIX W OaKTEepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OTIMCAHUE.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTa00au3M. AcCUMUIIALMS (TIaCTUYECKUI OOMEH) U
TUCCUMWISIUS (PHEpPreTuuYecKkuidi oOMEH) — JIB€ CTOPOHBI €AMHOr0 IMpolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHMH B MOHHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbIil. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBass (a3pl (porocunrTeza. Peakuun
dotocunrteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUYeHNE (HOTOCHHTE3A IS )KU3HU
Ha 3emuie. Biausinue yciioBuii cpeqibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUH.

XeMOoCuHTe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTudecknii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIICICHHE U
aKKyMYJIMpPOBAaHHE DHEPrud B KIJIETKE. OJTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunmmpoBaHue. P deKkTHBHOCTH
HEPreTUYECKOT0 OOMEHa.

Peakuuu ™arpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHernueckoil wHGoOpMalMU B KIETKE. ['€HETMYECKUM KOO U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Otambl TpaHcusauud. KomupoBanue ammuokucior. Poias pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M JKU3HEHHOIO LMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacreHuid, >XUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHY) — Bo3dyaurens CIIM/a.



OOparHast ~ TpaHCKpumus, peBepTraza u  uHTerpaza. lIpodumakrrka
pacmnpocTpaHEHHUs] BUPYCHBIX 3a00JI€BaHUil.

JdemoHncTpauuu:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunbel nutanus», «Meradoauzm», «MuUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoporuact», «Porocunresy, «Ctpoenue JHK»,
«Ctpoenre n QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moaenu-anmnkanuu «Yasoenue [IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOeb cTpykTyphl JIHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHblii 1IUKI, WM >KU3HEHHBIM LMKA KieTku. MHTepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBI HabOp — KapUOTHIIL
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XPOMATHIBI.
[uTonornueckne OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOIO  Pa3BUTUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu mutoza. IIpoueccsl, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. bHOIOrMYeCKUd CMBICT MUTO3A.

[Tporpammupyemast rubGesb KJIETKA — armomnTo3.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
crnopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKycCcTBEHHOE KJIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[loBenenne xpomocoM B Meiro3e. Kpoccunrosep. buonormueckuii cmbicn U
3Ha4YeHUE MeHo3a.

['ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonoBeie >xene3pl: ceMEHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (ClepMaro30ui, SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHHS SAWIIEKIETOK U crepMaro3ouaoB. OIUioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobieHue, ractpyisius, opraHorene3. [loctamOpuoHanbHOE pazButHe. THIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdeMmoHcTpanuum:

Tabmumer u cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHui», «BererarnBHoe pa3MHOXKEHHE
pactenuit», «Jlenenue xknetku Oaktepuity, «CTpoeHHE TOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsiii mukn», «Pemmukauus JJHK», «Mutos»,
«Meiio3y, «lIpsamoe n HenpsmMoe pa3BUTHEY, «l'aMeTOreHe3 y MIEKOIUTAIOMINX U
4eJoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

O0opynoBanue: MUKPOCKOIIL, MUKpOIpenaparhbl «CnepmaTo301/1bl
MJIEKOIIUTAIOLIErO», «SIMIEeKIeTKa MIIEKONUTarmero», «Kapnoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKaus «/lenenue KIeTKu», MOJAEIb
JIHK, monens Metada3HOi XPOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIETKaX KOHYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpOeHUs IOJOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpEnaparaxy.

Tema 6. HacjiecTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmet u 3anauu reHeTUKU. VicTopus pa3BuTUsA reHeTUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJIGHWU T'€HETUKU. BKilag pocCHHCKUX U 3apyOe’KHBIX
yU4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETHUECKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaxX CKpEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB, YCTaHOBIIEHHbIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3akOH €IuHOO0Opa3ust TUOpHUIIOB NEPBOIO
nokosienus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHUS MPU3HAKOB.
I'unoresa ynctotel ramer. [loHOE 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanusupyomee ckpemuBanne. Mcnonp30Banne aHaIU3UPYIOIIETO CKPEIMBaHUS
JUTSI OTIPECIICHHSI TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue mpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | eHeTHYeCKHne KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpeAesieHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMorametrHeie W rereporaMeTHble oOpraHusMbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Pone  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTH. BapuaimoHHbIN sl M1 BapUallMOHHAS KPUBAS.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIC IMPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOMHATHUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHast "3MeHINBOCTh. Kimaccudukanus MmyTamuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJI0OBEKA: T€HEAIOrHYSCKUM, OJIM3HEIOBEIN, [IMTOTCHETUUECKHUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaACIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0pOBOr0 00pa3a >KU3HHU, AMATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKON
IeHETHKHU B MPEJAOTBPALICHUY U JICUEHUU TeHETHUYECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHHE UM €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI U €ro LHUTOTr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTnueckue KapThl PACTECHUH,
KUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel YeloBeKa MW KUBOTHBIX», «Buabl
U3MEHUYHMBOCTH», «MoaudukanruoHHas W3MEHUYHBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTb.

O6opynoBanue: MoAeIU-aANIIMKAIMU «MOHOTHOPUHOE CKpELIMBAaHUE,
«HenonHoe noMuHMpoBaHue», «JurubpuaHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHKPOCKON M MuKpompemnapar «Jlpo3zoduna» (HopMma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox oCeBHOM.

JlabopaTtopHble u npakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHuas pabora Ne 6. «M3yueHne MoauUKAITMOHHON W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKpPOIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHUE CEIEKUUH U JTIOMECTHKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIECHHSI AOMAIIHUX *XUBOTHBIX. CopT,
II0pOJIa, ITaMM.

CoBpeMeHHbIE METO/IBI CeNeKIMU. MaccoBblii M1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTEeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
cKkpeuBanue — HHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
I'ereposuc, nnu rubpuanas cuia. HepoiacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
OtnanénHas rtuOpuau3auus U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes |
MOJyYEHHE TOJMIUIOUJIOB. JIOCTMIKEHHMSI CENEeKUMU pAaCTEHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHonOrUs Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHUE PACTECHUM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKkoJioruueckue W dTthyueckue  npobnembl. MO —  reHeTruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOMCXOXKACHUS M MHOTr000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaius», «Paboter akanemuka M. @. MBanoBay,
«Ilomumnougus», «OObekThl OMoTexXHONOTHNY, «KileTouHble KyJIbTYpHl U
KJIOHUpPOBaHKE», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEIIJIO0B JUKUX (POPM U KYJIbTYPHBIX
COpTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHXKEHHS CEJNEKLHMH PAcTeHUH MU
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HUKHOBEHHUS 3BOJIIOLMOHHONW TEOpPUU. OBOJIIOLHMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusiHue SBOJIIOIMOHHON TECOPUM HAa pPa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONMU. [lameoHTOMOrMYECKHE: MOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMAJCOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuusi SMOPHUOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas teopuss Y. [apBunHa. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHUJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

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

MukposBosronus. [Tonynsuus kak eIMHULA BUIA U 3BOJIFOLUU.

JBmxymire cuibl (hakTopbl) SBONIONUHM BHIOB B IpUpoJe. MyTallMOHHBIHI
IpOIECC W KOMOMHATHBHAs W3MEHUYUBOCTH. llOMynsnnOHHBIE BOJHBI M Apeid
reHoB. M3osiust 1 Murpanus.

EcrectBenHbiii oTOOp — HampaBisoomui  (akTop 3BOJIOIUUA. DOpMBI
€CTECTBEHHOT'0 0TOOpA.

[TprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yjbTaT 3BoJoUMU. [Iprmepsl
IPUCTIOCOOICHUH y OpraHu3MoB. ApoMop(d03bl U UANOATANTALINH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBosnonusi. DopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxieHne OT HeCNeUHAIM3UPOBAHHBIX NpelnkoB. IIporpeccupyromias
crienranu3anvs. AganTuBHas paauanus.

JdeMoHcTpanuum:



[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabnus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey», «3apOoabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbIt 0TOOp», «MHOroo06pa3sue COpTOB pacTeHHII»,
«MHorooOpasue  mopon  KuMBOTHBIX»,  «[lomymsmuuy,  «MyTaunonHas
U3MEHYUBOCTB», «Apomopdossn», «Mnumoananramum», «OOmas gereHepamus»,
«/IBmKkymue cuisl 3Bosronum», «Kapra-cxema wapuipyrta nytemecTBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOI€HHOCT, OPraHU3MOBY,
«I'eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHUECKOE BUAO0OOPA30BAHUEY.

OOopynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, KoiuieKuus «lIpumepbl 3aluTHBIX MPHUCIOCOOICHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINpaBIEHUS BOJIIOIUNY, 00BbEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaniud (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHUE H pPa3BUTHE KU3HH Ha 3em.Ie.

JloHaydHble IpPEACTABICHHUS O 3apOKICHUM >KW3HU. HaydHble TrUnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIUSL. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm W nepuoaaM. Karapxei. Apxernckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOAbl: KEMOPHUICKHUIA,
OPAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Me3o300cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoibl: MaJCOTCHOBbIM, HEOrCHOBBIM,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U reoJoruueckux mpoieccoB. OCHOBHBIE 3Tallbl
ABOJIFOIIMU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHUW u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTPAKEHUE HBONOUUHU. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIOLHUS YeT0BEKA. AHTPONOJIOTHS KaKk HayKka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIHM TPYJa, MBIIILICHUE, PEUb.

OCHOBHBIE CTaJIUM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaJonuTeku, Yenosek
yMenbi, YenmoBek mnpsaMoxonsumuyi, YenoBeK HEaHIACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku ucCKoIlaeMbIX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JAaCTh
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHUsA. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpauuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHe CoJHEUHOM cucTeMbl», «Pa3BuTue
OpraHndeckoro wmupay», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOro MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOAOK  MPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeUeCKre pachl».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  vemoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKK WJIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYECKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble H MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue McKomaeMblXx OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIUSAX).



OKCKypcHsl «OBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAaeBEAUYECKUI My3€eil).

Tema 3. Opranu3Mbl 1 OKpPYKaOUIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTMU. MeToabl SKOJOTHYECKUX
UCCJIeIOBAHUA. DKOJIOTrMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOMTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotuyeckue, OWOTHUYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHX
(haKkTOpOB Ha OPTaHU3MBI.

Abunotnyeckue (akTOphbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucniocoOnenust  OpraHu3MoOB K  JACUCTBHIO  aOMOTUYECKUX  (PAKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMOJICHCTBUM:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalin3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACUCTBUNA [IsI CYIIECTBOBAHUSA
OpraHU3MOB B PUPOJHBIX COOOIIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonyisauur. (OCHOBHBIE TOKa3aTenau
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuKa 4uCI€HHOCTH MOIMYJISIUU U €€ perysuus.

JdeMoHcTpanuum:

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

Tabnuubl u cxemsl: kapta «[Ipupogubie 30Hb1 3emuany, «Cpeabl 0OUTaHUS
opranusmoB», «®otonepuoauzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINKU UH(Py30pun-TyPenbkun», «[lumensie nemnm».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHUM M3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[IpakTudeckast padora Ne 2. «I1oACUET MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB
pacTEHU.

Tema 4. CooO1mecTBa 1 3KOJI0rH4ecKHe CUCTEMBI.

Coo0miectBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantsel. Csizu B
OHOIIEHO3E.

DkoJsiornueckue cuctembl (3kocucreMbl). Ilonsatne o006 »3Kocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (mumieBble) YPOBHM SKOCHUCTEMbI. [IWIeBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
MUPAMUJBL:  TPOAYKIIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTD, CAaMOpETyIIsusi, pazButue. CyKIieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOIHOTO
VI TIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMEI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak QakTop ycToHuMBOCTH 3KocucTeM. CoxpaHEHHE
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rmo0anbHONW JKOCHUCTEMBI. J[MHAMUYeckoe paBHOBECHE W oOOpaTHas CBs3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMUYECKUE ITUKIIBI AIIEMEHTOB (yriepoja,
a30Ta). 30HAIbHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopedecTBo B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['moGanbpHBIE IKOTOTUIECKUE TTPOOIEMBI.

CocymiecTBoBaHuE MIPUPOIbI u YeJI0BEYECTBA. CoxpaHneHnue
Ounopa3Ho00pa3nsa Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallOHAIBHOTO
yIpaBlIeHUS] TMPUPOAHBIMH pecypcaMd M WX HCIONb30BaHue. JlOCTHKeHUs
OHMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanuum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmunpl u cxemsl: «Ilumessie nenu», «bUoIEeHO3: cOCTaB U CTPYKTypay,
«[Ipuponnbie coobmecTBay, «llemn nuTaHusA», «IKOJOTHYECKAs MHPaAMUIAY,
«buocdepa u genmoBek», « IKOCUCTEMA MTUPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOrO  Jeca», «buomeno3 Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHbIE  BO3JECUCTBUS Ha  OpUPOLy», «BaxHeMIIMEe HMCTOYHHUKHU
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BOJ», «[louBa — BakHelIas cOCTaBIAIOIIAs
ouocheprr», «Daktopsl Aerpananuu mouBy, «l[lapaukoBeiii 3¢ ek, «DakTopsl
paIMoaKTUBHOTO 3arpsi3HeHus Ouocdepr», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepni»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJeNb-aNIINKaus « TUMUYHbIE OMOLIEHO3BI», TepOapuii
«PacturenpHbIe cooOIIeCTBaY, Kouieknnu «brorenosy, «Bpeaurenn BakHeHIIIX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUICKIUA pPACTEHUH H
KUBOTHBIX, MPHHAJICKAIINE K Pa3HbIM SKOJOTHYECKUM TpyIIaM OJHOTO BHUA,



Kpacnasa knura Poccuiickoii ®enepanuu, H300paK€HUs OXPaHIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUS K pe3yibTaTaM
OCBOCHHMS  OOYyYalONUMHUCA TPOTpaMM  CpPEIHEro  OOIIero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA HpeameTa «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJArONTUMUCS POCCUNCKON
rPaXJaHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPEAENICHUI0, HajJu4yhe MOTHUBAlMM K  OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTH OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JIEATENPHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTAThl OCBOEHUS NpeaMeTra «bHOJIOrus» JOCTUTAKOTCA B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCHMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, NMPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMONO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUs, pPAa3BUTHUSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcleIUui0 U
TpaguUMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, NpUpoae U
OKpY’KaroUIEH cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTPaXKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHUE KU3HEHHOTO
OIbITA M OMbITA JAESATEIBHOCTH B MPOLECCE pPea3ali OCHOBHBIX HaIPABJIECHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJICAOBATEIbCKUX 3a7a4, YBAKHTEIBHOTO
OTHOLIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK M KYyJIbTYpY,
MIPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACIEAUIO0 U MaMSTHUKAM MPUPO/IBI,
NOCTHXEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX YUYEHBIX B CTAHOBJIEHHUE U
pa3BuTHE OHWOJOTMH, MOHUMAHUS 3HAYE€HHs OHMOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POIUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPHUHATHS I[EHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILEHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE YMOIMOHAIBHOTO BO3/ICICTBHS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLUMOHAIBHOIO 0J1ar0MOTyYHA:

NMOHMMAHUE W peanu3anus 370pOBOTOo u Oe3omacHOro oOpa3a JKHU3HU
(3mopoBO€  TUTaHWE, COOJIONICHWE TUTUEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas (dusudeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U MICUXUYECKOMY 3710POBBIO;

NMOHMMAHUE 1EHHOCTH NPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOTr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MacCTEPCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLUAIBHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITNIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pearn30BBIBATH
cOOCTBEHHbIE KU3HEHHbBIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKU I€JIECO00Pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJIe, OCHOBE €€ CYyIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX IOCIEACTBUM JJid
OKPYXaroLen Cpeabl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TyTed uX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHHWSI W YMEHUS TPU PEHICHUH TPoOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOONIOIb30BaHNEeM  (COONIOZICHNE  TIpaBWJ  TOBEACHUS B TPUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HSKOCHUCTEMAax, OXPaHY BHJIOB,
AKOCUCTEM, Orochephl);



AKTUBHOE  HENPHUITUE JEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAKOILIEH
IPUPOJIHOM cpefie, YMEHHE MPOTHO3WPOBATH HEOIArONMPUSATHBIE SKOJIOTHYECKHE
NIOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBUN U MPEIOTBPAILATD HX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITENBHOCTH dKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YWTATEIICKOM KYyJIbTYpbl KakK CpElICTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE creuuUuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUIEHUS, CO3AaHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXalolEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpPaHEHUS ITPUPOIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH AJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh PEeCcypcHble  MpOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTUYECKUX 3HAaHUN B IENsIX
NOBBIIICHUST OOIIEH KyJbTYphl, €CTECTBEHHO-HAay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
pU U3Y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYLHIHOCTHM METOJAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUSA JIsd aHaiu3a u
O0OBSCHEHMSI ABJICHUM OKPYKAIOIIET0 MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHUI,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
MMEIOIIMXCS JAHHBIX C LENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMmeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OOyYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILiece,
cuUcTeMa, HayuHbIM (haKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEIOBaHNE,  HAONIOJCHHWE, U3MEpPEHHe, OSKCIEPpUMEHT U  JAPYTuXx),
yHUBEpCAIbHBIC Yy4eOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

peryJISTUBHBIC), obecrieynBaroIre dhopMupoBaHue (yHKITMOHATTLHON
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTD
oOyJaromuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHYECKAE 3HAHWS W YHUBEpPCajdbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrpPaMMbl CPEIHETO OOIIETO
00pa3oBaHMs TOKHBI OTPAXKATh:

OBJagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHbIMHU
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AecTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalU3UpoBaTh  MpolsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIMOJIb30BaTh IPU OCBOCHUM 3HAHUU NPUEMBI JIOTHUYECKOTO MBIIJIEHUS
(amanm3a, CHHTE3a, CpaBHEHMSI, Kilaccu(UKaIuu, 0000IIeH S ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEPHbIE NMPHU3HAKHU, YCTAHABIMBATH
CBS3U C JIPYTUMH MOHSATUSAMH );

ONPEACIIATh LEJIH ACATEIbHOCTH, 3a/laBasi HapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

UCITIOJIH30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PaKTOB U SBICHUN
KUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pPaACCYXKIEHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITFOUCHUS,

IIPUMEHSATh CXEMHO-MOJICJIbHBIE cpeacrTna TSt MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILICHUN B M3y4yaeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



TakK€  TMPOTUBOPEUMU  Pa3HOTO  pOAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX ICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl ¢ YUETOM aHaIn3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJMHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEHICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE TeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

WCIIOJIB30BATh PA3IMYHBIC BHUIBI JACATEIBPHOCTA TO TIOJYYCHHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa3OBaHUI0 M TPUMEHEHHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3TaHUH YICOHBIX M COIUATBHBIX TPOCKTOB,;

(dbopMHpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOJAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIHSX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeabCTBa
CBOMX YTBEPXKIACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB U CIHOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPELy;

yYMEThb TMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO 00JacCTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TPEJIarath OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nundopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBAapsAX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHanM3upoBaTh



uH(OPMAITUIO PA3TUYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope Omosiorndeckor MHPopMaru, He0OOXOAUMOMN JJIsI BBIMOJHEHUS YIEOHBIX
3ajay;

npuOOpeTaTh OMBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOIB30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaibHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
OWoJornyeckon HHPOpMalME: MNPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaClO3HABaHWSA W 3amUTHl  WH)OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO61ienmne:

OCYIIECTBIISITh KOMMYHHUKAITMHN BO BCeX chepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOT€ WJIM JIUCKYCCHUM MO CYHIECTBY OOCYX IaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMaJora WIH JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEeKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeIbHOCTh:

MOHUMATh M HCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI MPH PEIICHUU OHUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOJECHCTBUS NPU PElIeHUH Y4eOHOM 3a/1au;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUH € Y4ETOM OOMIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/JI0T0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpPJAWHUPOBATh AEHUCTBUA NO €€ NOCTHXKEHHIO: COCTAaBIISITh IUIAH JEWCTBHM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATb KadeCTBO CBOEr0 BKJIAJa M KaXJOro YYaCTHUMKAa KOMaHIbI B
o011 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

pe/iaratb HOBBIE IIPOEKTHI, OLEHMBATH HJEH C TO3MLHUHA HOBH3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBjaeHne YHUBEPCANbHBIMH PEeryJATHBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUA MNpoOJIEM U UX
pEILIEHUS B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIeBble W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JESITEIBHOCTD, BBISBISAThH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢  y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JieJ1aTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IIHPOKOW SPYIULUMU B
pa3HBIX O0JIaCTAX 3HAHMM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIIM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHOM  peduieKcuM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM UM MBICIUTEIBHBIX NIPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHUM, UCIOJB30BaTh NMPUEMBI pe(IeKCUU U1 OLEHKHU CHUTyalluH, BblIOOpa
BEPHOT'O PEILLECHUS;

YMETh OLEHUBATh PUCKH W CBOECBPEMEHHO IIPUHMMATh PELIECHUA IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTHble pe3ynapTaThl OocBoeHus nporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIE 3HAHHSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALHNH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI IEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHHUIO 3HAHUI B Pa3jMuYHbIX Y4E€OHBIX CUTyallUsX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX C Ouosornei. B mporpamme mnpenMerHble
pE3yJbTAaThl IPEACTABICHBI IO F01aM 00yUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yyeOHOro mpeameta «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE€ POCCHUUCKHX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JJIsl pELICHMs] )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJOIMUECKHX TEPMHHOB M IOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB W MPEBpPAICHUE
JHEPrUM), TOMEOCTa3 (CaMOpEryJssilus), ypOBHEBasT OpraHU3alUsl )KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHasg JIOTMa MOJIEKYJISIpHON Ouosorun), 3axonsl (I
Mengens, T. Moprana, H. 1. BaBuiosa) u yuenus (o meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenenste rpaHuLbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB W SIBJIEHUMW, OpraHU3alys U IPOBEICHUE
OMOJIOTMUECKOTO  ADKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYEHHbIX



pe3yabTaTOB, MCMIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATH CYHIECTBEHHBIE MPU3HAKUA BHPYCOB, KJIETOK MPOKApUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH
IpOIIECCOB: OOMEHa BEIIECTB U IPEBPAICHHs SHEPTHH B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M SHEPreTHMYecKoro oOMeHa, XEMOCHMHTe3a, MHTO3a, MeHo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHs, WHIUBUIAYaIbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHSTH MOJy4YeHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTHYECKHX
IPOILIECCOB U SIBICHUH, JJIS MPUHATHUSA MPAKTUYECKUX PEIICHHUH B MOBCEIHEBHOM
KHU3HU C 1eJplo obecreyeHus Oe30M1aCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKpY’KAIOIIMX JIIOJeH, COOJII0IEHNsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPYKarOIIeH
OPUPOAHON cpelle, MOHMMaHHE HEOOXOIMMOCTH HCIHOJIb30BAHUSA JIOCTHKEHHIA
COBpEMEHHOM  Oumojormu ¥ OWMOTEXHONOTMH  JAJs  paIOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHblE TEeHETHYECKHE 3aJadyd Ha MOHO- W
IUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelIOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPUJIHOTO CKPEUIMBAHUA UIS TMPEJICKAa3aHUsl HACIICAOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOThI, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTUYECKH OLEHHBATb W HWHTEPIPETUPOBATH HH(POpMAIUIO
OMOJIOTUYECKOTO  COJEpXaHMsA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MacCOBOW MH(OPMALIUU, HAYYHO-TIOMYJISIPHbBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJOTHH,
MEAMIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIICHHMS,
00001m1as 61oNornYecKyl0 HHPOPMALIUIO U3 HECKOIBKHX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh!

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTMU B CUCTEME HAYYHOT'O
3HAaHUS ECTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA JIJIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE DPaCKpbIBaTh COJEpkKaHWE OMOJOTMYECKUX TEPMHHOB U TIOHSITHIA:
BUJ, MOMYJIALNSA, TeHOPOH], SBOIIONHUS, ABIKYIIUE CHIIBI ((haKTOPBI) HBOJIOLUH,
IPUCTIOCOOICHHOCTh OPraHU3MOB, BHJI000pAa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYIECHTHI, KOHCYMEHTBI, PEIyIEHThl, UeNH IMHTaHUs,
AKOJIOTHYECKas MMpamMua, Onoreonenos, onocdepa;

yMEHUE Wu3JaraTh OWOJNOTMYECKHE TeopuH (dBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompimeBoro cxoactBa K. M. boapa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteir ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHHS B OWMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHWE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHM, OpPTaHMU3AIMs W TPOBEIACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCUMOCTH MEXIy HCCIICYyEeMbIMA BEIMYMHAMHU, OOBSICHEHUE IOy4YEeHHBIX
pe3yJIbTaTOB, MCIIOJNB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHNA, WPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOEHO30B W JKOCHUCTEM, OCOOEHHOCTM TMPOIIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JIEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIICCTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPOINOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHMOTCOXUMHYECKUX
ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHSATUS MPAKTUUECKUX PEIICHUN B TMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY’KaIOIIHX JIO/ICH, COOIIO/IEHHSI HOPM IPAMOTHOTO TIOBEJICHHS B OKPY KaIOIICH
NPUPOIHON cpelle, MOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAIIMOHAIBHOTO TIPUPOIOTIONH30BAHHS;

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTMYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEepPEeHOCa BEILIECTB U IHEPTUM B IKOCUCTEMAaX (LI€MH MUTAHUS);

yMEHUE BBHINONHATh Ja0OpaTOPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHUPOBATH HHOOPMAIIHIO
OMOJIOTHUECKOTO  COJACP)KaHMS, BKJIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAILIUHU, HAYIHO-MIOMYIISIPHBIE
MaTtepuaibl),  pacCMaTpUBaTh  IJIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6UONIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX MUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB U TeM nudpoBbie
Ne i/ P Konrtpoabnbie  IIpakTnueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
OO fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIEe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LOK
P https://m.edsoo.ru/7f41¢292
Bbubmmoreka [JOK
4 XK 6
HBHEACATCIILHOCTD KICTRH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHME 1 MTHANBUYaIbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOIOTHU https://m.edsoo.ru/7f41¢292
Bbubmmoreka [JOK
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM nudpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (uitpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [IOK
! IBOIIOHOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opra"usmel ¥ OK aromias cpena 5 1 bubmmorexa LOK
p PyKarot pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopMUpOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCHUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosiornu; (QPYHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKAa IS PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphlBaTh COJAEpKAHWE OWOJIOTHYECKUX TEPMUHOB |
MOHATHIA: XKHU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3M (0OMEH BEIIeCTB H
IpeBpalleHle SHEPruM), TroMeocTa3 (CaMoperyisnus), YpOBHEBas
OpraHu3anus >KUBBIX CHCTEM, CaMOBOCTIPOW3BEIACHUE (PEIPOTYKIIHS),

HACJI€ACTBEHHOCTb, UBMCHYNBOCTE, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHe TEOPUH (KJIETOYHasi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusosa) u
yueHHsl (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.J1. BaBusnosa), onpenenars rpaHUibl UX IPUMEHUMOCTH K

KUBBIM CHUCTEMaM

YMeHue BIaAeTh METOJaMH HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA;
OpraHu3ainusi W MpoOBeJeHHE OMOJOTMYEeCKOro  SKCIIEpUMEHTa,
BBIJIBUKEHHWE  TUMOTE3bl;  BBISIBIEHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PEe3yJIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATHM, TEOpHil M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU MMOJTYYCHHBIX pe?)y.HBTaTOB)

VMeHue BBIACTATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
MNpoOKapuoT U ISYKApPHUOT, OOJHOKJIETOYHBIX W  MHOT'OKJICTOYHBIX
OpPraHW3MOB; OCOOGHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpeBpaIleHus] SHEPIUU B KieTKe, (POTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYecKoro  oOMeHa,  XeMOCHHTe3a,  MHUTO3a,  Melo3a,
OIJIoJOTBOPCHUA, PAa3SMHOKCHUA, WHIUBUYAJIbHOTO Pa3sBUTHA

Opranusma (OHTOI'€HE3)




YmMenue MMPUMCHATH IMMOJTYYCHHBIC 3HaHUA JIIsL 00BsACHEHHS

OMOJIOTUYECKUX TPOIECCOB U SBICHHUM, JUISI MPUHATHS MPAKTUYECKUX
peLIeHH B TOBCEITHEBHOM KH3HU B LIEsAX oOecrieueHust 0€30acHOCTH
CBOET0 3[J0POBbS U 3J0POBbsI OKPYKAIOLIUX JIO/AEH, COOIOACHNS HOPM
rPaMOTHOTO OKPY’KalIlled  NPUPOJHON

IMOBCACHUA B cpeac;

ITOHUMAaHHEC HCOGXOILI/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ

COBPEMEHHOW OMOJOTUM W OHOTEXHOJIOTHH Il PaIlMOHAIBHOTO

MPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHble T'€HETHYECKHE 3aJjauyd Ha MOHO- U
IUTHOPUIHOE CKPEIIUBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISThH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBAaHUA JJIsA MMpEaACKa3aHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIA0OpaTOpHbIE M NIpaKTUYeCKHe padoThl,

coOmoaTh TpaBWia TpH padoTe ¢ ydeOHBIM | JIaOOpaTOPHBIM

o0opyIoBaHHEM

YMeHue KpUTHYECKH OLIEHMWBATh W UHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHus, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouyHUKOB (CMU, HaydHO-TIONYJISIpHBIE MaTepHalbl);
STHYECKHE AacleKThl COBPEMEHHBIX WCCIIEOBAaHUM B OHOIOrHUH,

MEIHUIINHE, OMOTEXHOJIOTUH

10

YMeHne co3aBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 HH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MMOHSITHUHHBIN arrapar OHoJI0run

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
00pa30oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero o0pa3oBanusi

CdopmupoBaHHOCTH 3HAHUNW O MECTe U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIE POCCUUCKHX U 3apyOEKHBIX Yy4EHBIX-OMOJIOTOB B pPa3BUTHE
Oouonoruu; (PyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKA HJIsi PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHue pacKpblBaTh COJEpKaHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BHJI, TOIMYJSIUSA, TeHO(OH, SBOJIONHMS, IBKYIIUE CHIIBI




(paxropsr) ABOJIIOLINH, MPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU7000pa3oBaHue, HKOJIOTHYECKUE daxTopsl, HKOCUCTEMA,
OPOXYHEHThl,  KOHCYMEHTBI,  PEOYyHEeHThl,  [ENH  [HUTaHH,

AKOJIOTHYECKas MUpaMKIa, OMOreoIeHo3, ornocdepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOPUU (IBONIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYecKass  TEOpuUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaieHud u myrted sosmonuu A.H. CeBepuioa, yueHus o
onmochepe B.M. Bepnanmckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K )XUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HaOnrofieHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3anusi W TMPOBEACHHE OHOJOTHYECKOr0  OJKCIIEPUMEHTA,
BBIIBMOKEHHUE  THUIIOTE3HI; BBISIBICHHE  3aBHCHUMOCTH MEXITY
HCCIeAyeMbIMUA BETUYMHAMU, OOBSICHEHHE TIOJYUYCHHBIX PE3YIhbTaTOB,
WCIOJIb30BAHHBIX HAYyYHbIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJbI HA OCHOBAHUU MMOJTYYCHHBIX pe?)y.HBTaTOB)

YMenune BBIACTIATH CYHICCTBCHHBIC IIpU3HAKU CTPOCHUMA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJIALMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOEHHOCTH IPOIIECCOB HACJIE/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUSA HKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI,
HePEeHOCA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIIOT€HHBIX
U3MEHEHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHUYECKHX ITUKIOB B Onochepe

YMenune MMPUMCHATH IMMOJTYYCHHBIC 3HaHUA JJIA OGL}ICHGHI/IH
6I/IOJIOI‘I/I‘IGCKI/IX nponeccoB 1u HBHCHHﬁ, I TIPUHATUSA TPAKTHYCCKUX
pelIeHni B MOBCEHEBHON KU3HHU B LIEeIsAX o0ecreueHus: 6€30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rPaMOTHOTO  MOBEAEHUS B  OKPYXKAIOIIEH MPUPOAHOU  Cpexc;
IIOHHUMAaHUC HCOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTPI)I(CHI/IP'I

COBPEMEHHOM OMOJIOTUH AJISl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTth 3JICMCHTAPHLBIC OHOJIOTHYECKHUE 3aaa4n, COCTaBJIATHb

CXEMBI IIepeHOoca BEIIECTB U SHEPTUU B 3KOcHcTeMax (LN MUTaHNs)

YMeHHe BBIOJHATH JIA0OpPATOpHBIE H  TPAaKTUYECKHE pPadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLEHHBATh M HMHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAOLIYIO TICEBIOHAYYHBIE 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYyJIApHBIE MaTepUaIb);

? paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKHE POOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHONIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111ast GMOIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

IpPaMOTHO UCHOJIb30BaTh MOHATUNHBIN anmapat OHOJI0THI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o »uBoW mpupozae. Ponp Ouonormu B (opmupoBaHUU

COBPEMEHHOW Hay4YHOH KapTHHBI MUpa. CucTeMa OHOIOTHYECKHX HAYK

1.2

MeToapl MO3HAHUS XKUBOW MPUPOABI (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCAHUE,
U3MEpeHue, KiIacCupUKalMs, MOJEIUPOBAaHUE, CTaTHCTUYecKas o00paboTka

JTAHHBIX )

JKHBEBIE CHCTEMBI U UX opraHu3sanus

2.1

’Kusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OnocHucTeM M UX pazHooOpasue

2.2

YpoBHM OpraHu3alii OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KIICTOUYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN, Onoc(epHbIi

XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHUE DJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemiecTBa. DOyHKIMU BOABI U

MHHCPAJIbHBIX BCIICCTB B KJICTKC. Ho,unepncaHI/Ie OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3ameHuMble W 3aMEHUMBIE AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIHN OEIKOB.

®depmeHTHl — OHoJorHyeckue KatamuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
neHTp, cyocrpartHas crnenuduanocts. Kodepmentsl. Buramunbl. OTanyus

(epMEeHTOB OT HEOPTaHUYECKUX KaTaJIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pu003a M JIe30KCHpUO03a), IHUCcaxapuabl
(caxapo3a, JakTo3a) W TMoOJUcaxapunbl (Kpaxmai, TJIWKOTEH, IIeJIIH0J103a).
Bbuonornueckue GyHKINN YIIIEBOIOB.

Jlunuael:  TpurmuMuepuas,  crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormdeckune ¢GyHkmuu JmnuaoB. CpaBHEHHE

YTJI€BOJOB, OeJIKOB U JIMIIUA0B KaK HCTOUYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucior. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuuun PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHUsI KIIETOK

3.6

Krnerka kak menmoctHas >kuBasi cucreMa. OOIIye MPU3HAKA KIIETOK: 3aMKHYTas
HapykHass MeMOpana, moiyekynasl JIHK kak renernueckwii ammapar, cuUcTeMa

cuHTe3a OeKa

3.7

Tunsl kIeToK: aykapuoTuyeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MPOKAapUOTHUECKOM  KJeTKku. Knerounas crenka Oakrepuii. CrtpoeHue
AyKapuOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTEHKAa, TJIMKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHAOMIIa3MaTHUYeCKasi CETh
(OIIC), ammapar ['ombmxu, ym3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUACTUABL. [IponcxoxkaeHne MUTOXOHAPHM W IUIacTui. Buibl
wiactua. HememOpaHHble OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KTyTUKH. DYHKIUU OPraHOUA0B KJIeTKU. BriroueHus

3.9

Anpo — perymsaropHbli 1neHTp kKieTku. CTpoeHue sapa: saepHas o000JI0YKa,

KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCHIOPT BEIIECTB B KJIETKE

H(I/ISHGI[GHTGJ'II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METAa00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALUS (PHEPreTHUeCKuid OOMEH) — JBE CTOPOHBI €AMHOTO Ipoliecca
MmeTabonu3ma. Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U rerepoTpodHbiid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

®dotocunTe3. CBeToBas U TeMHOBast a3bl GporocuHTe3a. Peakuuu dhoTocuHTE3A.
DddexktuBHOCTE (hoTOCHMHTE3a. 3HAaUeHHWE (POTOCHHTE3a ISl KU3HH Ha 3emiie.
Bnusinue ycrnoBuit cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHHS] €ro
MIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XEeMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4YecKuii oOMEH B KJETKe. PaciieruieHue BEIIECTB, BBIJICICHUE H
AKKyMYJUPOBaHUE DJHEPrUM B KIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucimoponHoe OkucieHHe, WIM KJIETOYHOE

apIxanue. DPQPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa

4.4

Peakniun matpuuHoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuszarms

TeHEeTHYecKo WHpopMalnuu B KIeTKe. ['eHeTHMYecKHil KOJ M ero CBOMCTBA.




Tpanckpunuus — marpuunbsiii cunte3 PHK. Tpancnsamus — Ouocunte3 Oenka.

KonupoBanue amuHokucaoT. Ponb pubocom B OnocunTese O6enka

4.5

Hexnerounsle ¢opmbl ku3HM — BUpYCHL. Mcropusi oTkpeitusi BupycoB ([I.H.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHWid, XKUBOTHBIX W 4YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTuka pacupocTpaHeHUs! BUPYCHBIX 3a001eBaHUI

Pasmuoxenne u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii 1uKI, WM KU3HEHHBIM WK KieTkn. HWMHTepdaza u MHTO3.
[Tpomeccrl, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpUYIHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAa0Op — KapHUOTHIIL.
JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL. ~ XpOMaTHBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS W HUHIUBUIYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenue wierku — wmuto3. Craauum muto3a. IIporeccel, mpoucxoasume Ha

Pa3HBIX CTAAUAX MUTO3Aa. buonorunueckuii CMBICII MUTO3a

52

@®opMBbI pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W MoJioBoe. Bumel Oecroioro
pPa3sMHOXEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOUYHBIX,
CIopooOpazoBaHue, BEreTaTHBHOE pa3MHOXEHHE. HckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJId CCICKIUN

53

[TomoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Meiio3. Cramuu Meiio3za. Ilpouecchl, TpoucXonsiIMe Ha CTaaAusIX Meio3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYEeHNE MeNo03a

5.4

['ameTorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KIETOK Y KUBOTHBIX. [lonoBbIe
KEJIE3bl: CCMCHHUKU U AWYHUKU. O6p330BaHI/Ie " pa3BUTHC MOJOBBIX KJIETOK —
raMmer (CrepMaro30u, SUIEeKIeTKa) — criepMaTorere3 u oorene3. OCoOEHHOCTH

CTpPOCHUSA SMUEKIETOK U criepMaTo30ua0B. OmnogorBopenue. [lapreHorenes

5.5

NunuBuayanpbHOe  pasButHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuonansHoe paszButue. THIbI
MOCTAMOPHUOHANIBHOTO PAa3BUTHS: MPsAMOE, HempsiMoe (TMYMHOYHOE). BrusHue
Cpeabl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHHU,

CTauu pa3BUTUIA

HaCHeﬂCTBeHHOCTL U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vcropus passButus reHeTUku. Briuag poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHUE TEHETUKH. MeToabl TI'eHETUKU
(TuOpUIOTOTUUECKHH, [IUTOTCHETUYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue MOHTHS. [ eHeThueckas CUMBOJIMKA, UCIOIb3yeMasl B

CXeMax CKpeLIUBaHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Menaenem.
MoHoruOpuaHOe CKpeluIMBaHue. 3aKOH eAuHOo00pa3us THOPHAOB TIEPBOTO
nokosieHus. IlpaBuiio [TOMUHHUpPOBaHHUSA. 3aKOH pACHICTUICHHS TPU3HAKOB.
I'unore3a uncroTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpeuMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS MPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeniuBanue.  Mcmonap30BaHME — AQHANM3UPYIOMIETO  CKPEUIMBAaHUS A

ompeeeHUsI TEHOTUIIa 0CO0U

6.3

CueruieHHOoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHWIO TeHOB. HapymieHue CHeruieHuss TEeHOB B pe3ysbTaTe
KPOCCHUHITOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpeaeTeHUe IMoja. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBIE M TeTeporaMeTHhIe opraHu3Mbl. HacnmemoBaHue

MMPU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. Buabl M3MEHYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTU. BapualmMoOHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4eCTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wuiM TeHOTUIMYECKas, W3MEHYUBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHAasT W3MEHYMBOCTh. Kilaccupukamus MyTaui:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHbIE. YacToTa U MpUYUHBI MyTaluil. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBocTH H.1.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
YeJI0BEKa: reHealloTUYeCKU, OJIM3HEIIOBBIH, IIUTOT€HETUYECKHI,
OMOXMMHUYECKUH, MOJEKYysIpHO-TeHeTHYecKuid. CoBpeMeHHOe OmpeeieHue
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momonipio III[P-ananm3a. HacrmencrBeHHble 3a00jeBaHUS 4YeIOBEKa: TEHHBIC
0ome3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIpacloNOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTtuyeckue W TE€HEpPATUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0pa3a KW3HU, JUATHOCTHKH, MTPODUIAKTUKA € JICUYCHUS TCHETHYECKUX
Oone3neil. MeaMKO-TeHETUYECKOe KOHCYIbTUPOBAHUE. 3HAYEHHUE MEIUIIUHCKON

IFCHCTUKHU B IPEAOTBPAIICHUHN U JICUCHUH I'CHETHYCCKUX 3a00JIeBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak Hayka U Tpolecc. 3apOKIeHHE CENeKUUd U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LleHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJja, ramMmm

7.2

CoBpeMeHHbIE METOJblI CEeJIEKIMU. MaccoBbI M WHAMBHUIYAIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHUi M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpeniuBanue — WHOpuauHT. Ymcrtas muHUSA. CKpeUMBaHWE YUCTHIX JIMHUMH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpelllmBaHUE — ayTOPUAMHT.
OtnanénHas rubpuamzanus U e€ ycmexu. VCKycCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIeKLIUH pPACTEHUM, >XKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpHsS. Tallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennpix opranm3moB. Kierounas
nHxeHepus. Knerounele  KyabTypbl. MHKpPOKJIOHaJIbHOE  PAa3MHOKEHHUE
paCTeHHﬁ. KJIOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHEe W dThuyeckue mnpodmembl. MO — reHernyecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABONMIOUMHU.  [laJlCOHTOJIOTHYECKHE:  TOCIE0BaTEIILHOCTh
IIOABJICHUSA BHUAOB B HAJICOHTOJIOTHUECKOHU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauume GayH U QIop MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INdusl SMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIOTUYHBIC,
pPYOMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXO/CTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IMyTeH y BCex

OpraHu3MoOB




1.2

OpomonnonHass teopus Y.  [apBuna. [Ipenmnochbuiki  BO3HUKHOBEHHS
napBUHHU3MA. JIBMOKYIIME CHIIBI ABOMIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPaHUYEHHOCTH PECYpPCOB, HEONpeAeNEéHHAs U3MEHYHBOCTb,

00opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckast Teopust dBomouuud (CTD) u  OCHOBHBIE €€ TIOJOMKEHUSI.

MuxkposBosmtonus. [Tomynsmus kKak eIMHUIA BUAA W SBOJTIOIHH

1.4

JIBrokymue cuiabl ((pakTOphl) IBOJIOIMK BUIOB B MpUpone. MyTallMOHHBII
MpoIecC U KOMOWHATHBHAS W3MEHUYUBOCTH. [lOmMynsiMoHHBIE BOJIHBI U JApeid
reHoB. M3omsamus u murpanus. EctecTBeHHBI 0TOOp — HampaBisironiuili paktop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHM3MOB KaK  pe3ynbTarT dBoionuu. [Ipumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MOoB. ApoMopd0O3bl U WIH0AAATI TAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (OPMBI BUI000pa30BaHMUS:

reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MakposBomroniust.  Popmbl  3BONOLMU:  (UIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napasienbHas. HeobpaTumMocTs 3BOMIOLNN

BO3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe

2.1

JloHay4yHbIE IIPEACTABICHUS O 3apOXKICHUM >KU3HHU. HaydHble TIHIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emye: aOuoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 9KCHepI/IMeHTaJIBHOC MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOLUH.
Hauanpabie sTanel Omonorumdeckoit spomtonuu. ['mmoreza PHK-mupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spam u nepuojam. Karapxeil. Apxelckas u
nmporepo3oiickas dpel. llameosolickas 3pa W €€ TEpHOIbl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUH, KaMEHHOYTOJIbHBIA, MEPMCKHUM.
Me3so30lickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara M TEOJOTMYECKUX IPOIECCOB.
OCHOBHBIE ATaIbl YBOJIOLUN PACTUTEIHHOTO U )KUBOTHOTO MUpa. ApoMOp(Oo3bl ¥
pacTeHuid W KUBOTHBIX. [losiBnIeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB

23

Cucrema OpraHu4eCKOro Mupa KakK OTpaXCHHUC SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUE I'PYIIIIBI OPTraHU3MOB

24

DBOJIIOLIMS YeJOBEKAa. AHTPOMOJIOTHSl Kak Hayka. Pa3BuTue mnpeactraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MGTOI[BI HU3YUCHUS aHTPOIIOICHE3a. CXO,Z[CTBa u




pas3nyusl 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE TTOJIOKEHHUE YeI0BEKa.
JBmwxyue cuibl (pakTopsl) aHTpornorenesa. HacinencTBeHHass HN3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HU, W3TOTOBJICHHE OPYyIUN

TpyZa, MBILLJICHUE, PEYb

2.5

OCHOBHBIG cTalunu "W BCTBU DJ3BOJIFOIIMHN YCJIOBCKA: aBCTpaJIOHI/ITCKI/I, qCHOBeK
yMenbid, Yenoek mnpamoxonsamuid, YenoBek HeaHaepTanbCckui, YenmoBek
pa3yMHbIid. HaxoaKu HMCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

Uenoseueckne packl. OCHOBHBIE OONBINKME pachl: €BpONEOUTHAS (€Bpa3HiicKas),
HETrpO-aBCTPAJION THAS (9KBaTOpHANIbHAS), MOHTOJIOH THAS (a3matcko-
amepHuKaHcKas). UepThl MPUCIIOCOOICHHOCTH TIPEICTABUTENICH YEITOBEYECKHX pac

K YCJIOBHSIM cylliecTBoBaHusA. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afayd W pas3feibl dKOJOTMU. MeTOJbl 3KOJIOTUYECKUX
UCCIIEIOBaHMH. DKOJIorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIHAasA, ITIOYBECHHAA, BHYTPUOPTraHU3MEHHAaA
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Oxonorndeckue  ¢dakTopel. Kiaccudukamus — SKOJOTHYECKHX  (PAKTOpPOB:
abuoTtnyeckre, OWOTHYECKME U aHTPONOreHHbIe. JleiicTBHE SKOIOrMYecKHX

(hakTOpOB HA OPTaHU3MBI

3.3

AOunornueckue (GaKTOphl: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenus OpraHu3MOB K  JeHCTBUI0O  aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puT™Mbl

3.4

buotnueckue daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, MApa3sUTU3M, MYTYaJlIU3M, KOMMEHCATU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEWTpanu3M. 3HaueHHe  OHWOTHYECKUX

B3aUMOJICHCTBHIA IS CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINH. OcHoBHBIC IIoOKa3aTcjin
MMOomyJjiauuu: 4YHUCICHHOCTH, INUIOTHOCTH, POXIACMOCTHb, CMEPTHOCTBH, IPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH IOIYJIALUHU U €€ peryssus

Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI

4.1

CoobmectBO opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHanTbl. CBS3U B

OnoleHo3e

4.2

Okonorudeckue cucteMbl (dkocucTemsbl). [lomarume o006 »dKkocucreMe u




ouoreorneHo3e. DYHKIIMOHAIBHBIE KOMITIOHEHTHI 3KOCHUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BEeLIECTB U TOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckne (mumieBble) ypOBHU OSKOCHCTeMBI. [lWimeBble Iemu W CEeTH.
OcHOBHBIE TIOKA3aTEHM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBl:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOPETYJISILMS, pa3Butue. Cykueccus

4.3

IIpuponHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WMIIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHbIE OKOCHCTEMBI. ATPO3KOCHUCTEMBI. YpOO03IKOCHCTEMBI.
bronornyeckoe u X034iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuyenue B.W. Bepnaackoro o Ouocdepe. I'panuimpl, coctaB U CTPyKTypa
ouoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUMOCHEpPH Kak
r00abHOW 3KOCUCTEMBI. J[MHamMHuyeckoe paBHOBeCME W oOOpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BemIeCTB M OHOT€OXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emum. AHTPONOTCHHBIE M3MEHEHUs B Ouocdepe.
['mobanpHBIE YKOIOTHYECKHE TIPOOIEMBI.
OcHOBa paIMOHAJIBHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H  HX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MIPUPOIbI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

Enunas xosutekius IIOP. ITpeamerHas kosutekius «buostorus» http://school-
collection.edu.ru/collection
2.0TKpBITHIN KOJLIemk: buosnorus http://college.ru/biology

3. B momomns yuurestio 6mosioruu: obpasosaresnpHbiil caiit UECIH
HI'TIY http://fns.nspu.ru/resurs/nat

4. BHemkosbHadA skosiorus. I[Iporpamma «IlIkosbHAA 3K0I0rAYecKas
WHUIHATUBa» http://www.eco.nw.ru

5. Best Guosorusi: HayaHO-00pa3oBaTebHbIN TopTas http://www.sbio.info

6. F'ocyapcrBenHbiii JlapBuHOBCcKui My3eit http://www.darwin.museum.ru

7.2KuBbIe cyliecTBa: 3JIeKTPOHHAS WLTIOCTPUPOBaHHas sHIuKoneaus http://www.livt.net
8.3eJ1eHbIH 1ILTI03: yTEBOIUTEIH IT0 KOJI0oTHUecKuM pecypcam http://zelenyshluz.narod.ru
9. 300KJIy0: METasHIUKIIONENs O }KUBOTHBIX http://www.zooclub.ru
10.300mornueckuii mysei B Cankt-IlerepOypre http://www.zin.ru/museum
11. KoHIlenuu coBpeMeHHOT0 ecTeCTBO3HAHMUSA: Brostornueckast KapTUHA MUpPA:

BJIEKTPOHHBIN yueOHuK http://nrc.edu.ru/est
12. JlabopaTopusi 6otanrku CaHkT-IIleTepOyprcKoro ropoicKoro ABOpIia TBOpUECTBA
10HBIX http://www.youngbotany.spb.ru

13. JIaypeaTsl HOOeIeBCKOM ITpeMuH 10 (pu3uooruu u Meauiune http://n-t.ru/nl/mf
14.MenuIHCKas1 SHIUKIONEeAus. AHaTOMUYecKui atiac http://med.claw.ru

15. Mup KUBOTHBIX: 3JIEKTPOHHBIE Bepcuu KHUT http://animal.geoman.ru
16.0n0pHO-ZIBUTATEIbHASA CHCTEMA YeJIoBeKa: 00pa30BaTeIbHBIN

caut http://www.skeletos.zharko.ru

17. Ilaneonronoruyeckuii myseir PAH http://www.paleo.ru/museum

18..ITomysisipHast sHnukIIoneaus «®iaopa u payna» http://www.biodat.ru/db/fen/anim.htm
19.I1pupoga Kysbacca. Marepuasnsl fy1a yuantess 6uosioruu http://prirodakem.narod.ru
20.ITpo6siemsr 3BosIOIIMH http://www.macroevolution.narod.ru

21.ITpoext Ecocom: Bc€ 06 sxosorun http://www.ecocommunity.ru

22 [Tpoekt Herba: 6otannueckuii cepsep MOCKOBCKOTO
yauBepcutera http://www.herba.msu.ru

23.IIpoekT Forest.ru: Bce o pocuiickux Jyiecax http://www.forest.ru

24.ITpoexr «/lerckuii xo—MNubopm» http://www.ecodeti.ru

25.ITTuner Cpenueit Cubupu http://birds.krasu.ru

26. PacreHus: ayieKTpoHHBIE Bepcuu KHUT http://plant.geoman.ru



27. Pesikve u ucuesaronye *KUBOTHbIe Poccuu 1 3apybesxbs http://www.nature.ok.ru
28.Cankr-IlerepOyprckast o0IecTBeHHAS OPTAaHU3AIMS CO/IEHCTBHS SKOJIOTHIECKOMY
obpaszoBanuio http://www.aseko.ru
29. CoxpaHseM U U3yJ4aeM BOJOEMbI: SKOJIOTHUYeCKU TpoeKT http://edu.greensail.ru
30. Teopust HBOJIIOIUY KaK OHA €CTh: MaTePUAJIbI IO TEOPUH OHOJIOTHYECKOH
sBostonuu http://evolution.powernet.ru
31.TpaBsauucreie pacrenus MoCKOBCKOM 00I1aCTH: OHJIANH-
cupaBouHUK http://www.lesis.ru/herbbook
32.YueOHO-BOCIUTATEIbHBIN OHOIOTHYECKUH KOMIIEKCCEeBEPHOTO Y4eOHOTO OKpyTa T.
Mockssr! http://biom.narod.ru
33.0eepasIbHBIN IETCKUI 9KOJIOTO-OMoIornyeckuil ieHTphttp://www.ecobiocentre.ru
34.Yapis JlapBuH: 6uorpadwus u kauruhttp://charles-darwin.narod.ru
35.11eHTp oXpaHbI JUKOU IPUPO/IBL: MyOIUKALUY 110 3Kosiorunhttp: //www.biodiversity.ru
36.11enTp sxosoruueckoro obpazosanus MI'/I/[(FO)Thttp://moseco.narod.ru
37.9kosoruueckoe obpa3oBaHue JieTel U n3yuyeHue npupoas Poceun.
38.9ko0ornuecKuii 1MeHTp «dKocucTteMarhttp://www.ecosystema.ru
39.9JIEKTPOHHBIN yu4eOHUK 110 6uostoruuhttp://www.ebio.ru
40.bruomMeuIuHCKasI OJTUMITHA A ITKOIbHUKOBhttp: //www.svb-ffm.narod.ru
41.Bcepoccuiickas ouMIIaaa NIKOJIBHUKOB 110 6rostoruu http://bio.rusolymp.ru
42.Bcepoccuiickasi OJIMMIINA/IA IIKOJIBHUKOB 10 9Kostoruuhttp://eco.rusolymp.ru
43.JIUCTaHIIMOHHAS 9KOJIOT0-010I0THY€eCcKasi BUKTOPHHA —TeJIeKOMMYHUKAITUOHHBIN
obpasoBaTesbHBIH ITpoeKT http://www.edu.yar.ru/russian/projects/predmets/biology
44.JIUCTaHITMOHHbBIE SBPUCTHYECKHE OJTUMITUAJIBI TIO
6uosorun http://www.eidos.ru/olymp/bio
45.JJuCTaHIIIOHHBIE YBPUCTHYECKIE OJTUMITHA/IBI TI0
skoJioruu http://www.eidos.ru/olymp/ecology
46.006111€pOCCUICKUI KOHKYPC ITPOEKTOB «3aIl0BeIHbIE OCTPOBA
Poccun» http://www.zapovedostrova.ru
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