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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpene’eHus MOoAX0J0B K (OPMHPOBAHUIO COJAEpKaHUA Y4eOHOro NperMera
«buosorusi»  coctaBwiM: KoHuentyaiaeHble mnonoxenns 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 ®Denepanuu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECEeUSHUN
CYLIECTBOBAHMs 4YeIoBeueckoro oodmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
ornpe/iereHbl 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 o00sA3aTeabHOE 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 mporpamme mo Ouonoruu TakKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
NeATEeIbHOCTH/Y4EOHBIX JEHCTBUM OOydYaromMXCd 1O OCBOCHMIO COAEpIKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OWOJoTMM, Ojaromapss 4yeMy B HeW
POCMATPUBAETCS HANpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBS3AHHBIX C
(GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBILUICHUS, IPEICTABIECHUN O 3A0POBOM
oOpa3e XM3HU M OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAIoUIeil MpPUPOTHON cpere.
[ToaToMy Hapsay ¢ u3ydeHHEM O0OIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
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 TMOBEACHHUS B OKpYyXalolled NPUPOAHOW Cpeie, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESITENIbHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIAIHON HAIPABIEHHOCTH
yuyeOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCTBIO 0o0OecreueHus



YCIOBUH VISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aj[a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIEIOCs
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 OpraHM3allud U SBOJIIOLUH, CO3JAET
yCIOBHUA  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  NIpUPOAbI,  (HOpMUPOBAHUS
(YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HH, YKOJOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KMBOU MPHPOJIE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PeIeHHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecrednBaeT ycaoBHs i (OPMUPOBAHUS
VUHTEJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYPHI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKUX 3HAHUH C
NPEICTaBICHUAMU U3 IPYTUX YUYEOHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHUH
u reorpaduu. HazBaHHble MOJOXKEHUS O NpEIHA3HAYCHHM Y4eOHOro MpeaMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPENEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEpXKaHUs, MPEACTaBIEHHOT0O B Mporpamme 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 KyJIbTYpHl, ONPEICNAIONINE aJeKBaTHOE IIOBEJICHUE
4eJIOBeKa B OKpY’KaloUled NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT JIEMEHTHI COJICPKAHMUS, KOTOPBIE CITY’)KaT OCHOBOM JJIsi (POPMUPOBAHHS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MuUpa U
[ICHHOCTHBIX ~ OPHCHTAIUSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aIUH
OMOJIOrMYECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COJEpKaHHUs y4eOHOro MaTepuasia B MpPOrpamMMme 10
OMONOTHHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHS 3HAHUM 00
OTIMYUTEILHBIX OCOOCHHOCTSIX KHBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHMU3aluu U
ABOJIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npeameta «buomorus»
BBIJICJICHBI CJICAYIOUINE colepKaTeabHble TuHUM: «bronorus kak Hayka. MeToibl
Hay4YHOTo Mo3HaHusA», «KieTka kak Ouonoruyeckas cucremay, «OpraHu3Mm Kak



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

Llens u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJaicHue  OOyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(QPYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MpuoOpeTeHrue YyMEHU
UCIIONB30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHSI PAa3IMYHbIX KU3HEHHBIX MPOOIEM.

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

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUH O OHOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIyXKallUX OCHOBOM
s (opMHUpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMM, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

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

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyabTyphl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH 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 MPAKTUUYECKOM NEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPObI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS ATUYECKHUX
HOPM IpU MPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW JJI TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1l (POPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJISI
OILICHKH TOCJIEICTBUI CBOEH JEATEIHHOCTH 10 OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPODQUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHBIM YUE€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeIMeTHOM 001acTu «EcTecTBeHHO-HAYyUHbIE TIPEIMEThI.



Jlist m3ydenust 6nonoruy Ha 6a30BOM YPOBHE CPETHETO 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.

MeTo/1pI TO3HAHUSA KUBOW MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBAHUE, CTaTUCTUYECKas oOpadoTKa
JTAHHBIX ).

JdemoHncTpauuu:

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

Tabmuibl 1 cxeMbl: «MeTOo b TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHWE 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 pa3HOO0Opa3ue. 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: moaesb 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). XHUMHUYECKHMEe cBoHcTBa OenkoB. buosnormueckue
byHKIIUN OETIKOB.



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

VYraeBoael: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapunpl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUMKOIeH,
HesTo03a). buonornueckue GyHKIUU YriIeBOIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yIIEBOA0B, OEJIKOB U JIMITUI0B KaK HCTOYHUKOB 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
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYEHUs KIIETKH.

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

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

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsA CTEHKA, IIIMKOKAIUKC, UX
dbynkiuu. [Inazmatuyeckas MmemOpana, e€ cBoiictBa U ¢pyHkiuu. [{utomnnasma u eé
opranouabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar I'onbmxu,
In30COMBI. [10yaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[IpoucxoxneHrne MHUTOXOHIpUU M 1actud. Buasl mmactun. HememOpanHbIe
OpraHOWJbl KJIETKH: PpHUOOCOMBI, 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. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU 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 KIIETKW»,
«CTpoeHre pacTUTENHbHON KIETKN», «CTpOCHHE MPOKAPUOTUYECKON KIIECTKWY,
«CTpoeHue sifipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE i MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX 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 PACTECHHUI,
KUBOTHBIX W OaKTEepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OTIMCAHUE.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

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

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

®dotocunre3. CpetoBas u TemHOBass (a3pl (orocunrteza. Peakuun
doTtocunTeza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. Biausinue yciioBuii cpeqibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUH.

XeMOoCuHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaUYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTudecknii oOMeH B KJeTke. PaciuersieHue BemiecTB, BbIIEICHHE U
aKKyMYJIMpPOBAaHHE DHEPrud B KIJIETKE. OJTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunmmpoBaHue. OddekTUBHOCTD
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. Poas 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, peBepraza u  uHTerpaza. lIpodumakrrka
pacmnpocTpaHEHHUs] BUPYCHBIX 3a00JI€BaHUil.

JdemoHncTpauuu:

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

Tabmuubl U cxembl: «Tunbel nutanus», «Meraboauzmy, «MuUTOXOHAPUS,
«JHepreTnueckuil oOMen», «Xnoporuact», «Porocunresy, «Ctpoenue JJHK»,
«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 LMKN KieTku. MHTepdaza u MUTO3.
[Tpoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBI HabOp — KapUOTHIIL
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XPOMATHIBI.
[uTonornueckne OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOIO  Pa3BUTUS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsime 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 MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3zMHOXkeHue. VcKyccTBeHHOE 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 cmbici U
3Ha4YeHUE MeHo3a.

['ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonoBeie >xene3pl: ceMEHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (ClepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHHS SAWIIEKIETOK U crepMaro3ouaoB. OIUioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisiusi, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TUIbI
NOCTAIMOPHOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (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», «Knerounsrii mukny, «Pemnmukauus JJHK», «Mutos»,
«Meiio3», «lIpsamoe n HenpsiMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIIEKOIIUTAOMIMNX 1
4eJoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

O0opynoBanue: MUKPOCKOIIL, MUKpOIpenaparhbl «CnepmaTo301/1bl
MJIEKOIIUTAIOLIErO», «SIMIEeKIeTKa MIIEKONUTarmero», «Kapnokunes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKn», 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
y4€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 CKpellMBaHWE. 3akOH €IuHOOoOpa3ust TUOPHUIOB NEPBOIO
nokosienus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHUS MPU3HAKOB.
I'unoresa ynctotel ramer. [loHOE 1 HEMOIHOE TOMUHUPOBAHUE.

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

CuerieHHoe  HacienoBaHue mpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | eHeTHYeCKHne KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpeAesieHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMorametrHeie W rereporaMeTHble oOpraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Pone  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTH. BapuaimoHHbIN sl M1 BapUallMOHHAS KPUBAS.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE IMPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOMHATHUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHass "3MeHINBOCTh. Kimaccudukanus MyTamuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUUYMHBI MyTaluid. MyTareHHbie (aKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOTCHETUYECKHUM, OMOXUMHYUECKHIA,
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 MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0pOBOr0 00pa3a >KU3HHU, AMATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS TeHETHUYECKUX
Oone3Held. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHE. 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  CKpEIIMBAaHHME U €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI U €ro LHUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeThueckue KapThl PACTECHUH,
KUBOTHBIX W 4EJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel YeloBeKa MW KUBOTHBIX», «Buabl
U3MEHUYHMBOCTH», «MoaudukanruoHHas W3MEHUYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

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



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

JlabopaTopHblie 1 npakTHYecKHe padoThI:

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

JlabopaTtopHas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW U3MEHUYUBOCTH,
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 JIOMECTHKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIECHHSI AOMAIIHUX *XUBOTHBIX. CopT,
II0pOJIa, ITaMM.

CoBpeMeHHbIE METO/bI CeNeKInu. MacCcoBblii 1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
I'ereposuc, nnu rubpuanas cuia. HepoiacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
OtnanénHas rtuOpuau3auus U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes |
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHHMS CENEeKUMU pAacTeHUM, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHonOrUs Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiierounble KyabTypbsl. 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 NPOUCXOXKACHUS M MHOTr000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaius», «Paboter akanemuka M. @. MBanoBay,
«Ilomumnougus», «OO0bekThl OuoTexHONOTHNY, «KileTouHble KyIbTYpHl U
KJIOHUpOBaHKE», « KOHCTpyHpOBaHHUE U MIEPEHOC T€HOB, XPOMOCOM).

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



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHXKEHHS CEJEKLHMH 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. OBOJIIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusiHue SBOJIIOIMOHHON TECOPUM HAa pPa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONMU. [lameoHTOMOrMYECKHE: MOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GJIop 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 METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas teopuss Y. [apBunHa. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHUJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH 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 M KOMOMHATHBHAs W3MEHUYUBOCTH. llOMynsannOHHBIE BOJHBI U Apeid
reHoB. M3osiust 1 Murpanus.

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

[TprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yjbTaT 3BOJOUUH. [Ipumepsl
IPUCTIOCOOICHUH y OpraHu3MoB. ApoMop(d03bl U UANOATANTALIUH.

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

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

[TpoucxoxieHne OT HeCNeUHAIN3UPOBAHHBIX NpenkoB. IIporpeccupyronias
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.

Tabnuips! 1 cxembl: «Pa3BuTHe OpraHMUECKOro MUpa Ha 3emiiey», «3apObIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbIt 0TOOp», «MHOroo06pa3sue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdossn», «Mnunoananramum», «OOmas nereHepamus»,
«/IBmKkymue cunbl 3Bosronum», «Kapra-cxema wapuipyrta nytemecTBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOI€HHOCT, OPraHU3MOBY,
«I'eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHYECKOE BUAO00OPA3OBAHUEY.

OO0opyioBaHHE: KOJUIEKIIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH 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 «DopMmbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonaenb anmumkanus «llepekpéct
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaniud (GOpMbl KPbUILEB U
OKpacKu Tea).

JlabopaTtopHblie H npakTHYecKHe padoThI:

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

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

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3em.Jie.

JloHaydHble IpPEACTABICHHUS O 3apOKACHUM >KW3HU. HaydHble TUnoresbl
BO3HMKHOBEHHUs >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIUSL. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonoruueckoi sposouuu. I'unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm W nepuoaaM. Karapxei. Apxernckas u
nporepo3oiickas dpbl. Ilameosoiickas spa W €€ mnEpUOABL: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

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

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



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

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

DBOJIOLHNS YeT0BEKA. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuibl  (pakrtopsl) — aHTpomnoreHe3a.  HacneacrtBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIeCTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHM TPYJa, MBIIILICHUE, PEUb.

OCHOBHBIE CTaJIUM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaJonuTeku, Yenosek
yMenbi, YenmoBek npsaMoxonsumuyi, YenoBeKk HeaHACPTAIbCKUNM, YernoBek
pasyMHbIii. Haxonku ucKolaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JAacTb
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHAas  (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 CoOJIHEUHOM cucTeMbl», «Pa3BuTune
OpraHndeckoro wmupay», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOro MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHbIE MeCTa MaJCOHTOJOTUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HeloBeUeCKre pachl».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  vemoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeNOBEKa (KaMHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYECKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble H MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUJIEKIUSAX).



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

Tema 3. Opranu3Mbl 1 OKpPYKaOUIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjayi U pa3/ielibl IKOJIOTruU. MeTobl SKOJIOTHYECKUX
UCCJIeIOBAHUM. DKOJIOTrMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHUYECKHE U AaHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(haKkTOpOB Ha OPTaHU3MBI.

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

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMOJICHCTBUMU:
KOHKYPEHLIU, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalin3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACUCTBUNA [IsI CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonyisauur. (OCHOBHBIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[mHaMuKa 4uCI€HHOCTH MOIMYJISIUU U €€ perysuus.

JdeMoHcTpanuum:

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

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emiuany, «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoanzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINKU UH(Py30pun-TyPenbkun», «[lumensie nemnm».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM M3
pPa3HBIX MECT OOUTAHUS.

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

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

Tema 4. CooO1mecTBa ¥ 3KOJI0rH4ecKHe CHCTEMBI.

Coo0miectBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsl. Csizu B
OHOIIEHO3E.

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



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHM SKOCHUCTeMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
MUPAMUJBL:  TPOAYKIIMH, YHCIECHHOCTH, Ouomacchl. CBOWCTBA JKOCHCTEM:
YCTOWYHMBOCTD, cCaMOpeETysusi, pazButue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHCTEMa XBOIHOTO
VI TIMPOKOJIMCTBEHHOTO Jieca.

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

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

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

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKUE KBl AIIEMEHTOB (yriepoja,
a30Ta). 30HAIbHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['moGanbpHBIE IKOJIOTUIECKUE TPOOIEMBI.

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

JdeMoHcTpanuum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmunpl u cxemsl: «Ilumessie nenu», «bUoOIEHO3: cOCTaB U CTPYKTypay,
«[Ipuponnbie coobmecTBay, «llemn nuTaHusA», «IKOJOTHYECKAs MHPaAMUIAY,
«buocdepa u genmoBek», « IKOCUCTEMA MTUPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMaA
XBOMHOrO  Jeca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JECUCTBUS Ha  OpUpOLy», «BaxkHeMIIMe HMCTOYHHUKHU
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BOJ», «[louBa — BakHelIas cOCTaBIAIOIIAs
ouochepnr», «Dakropsl Aerpananuu mouBy, «llapaukoBeiii 3¢ ek, «DakTopsl
paarMoaKTUBHOTO 3arpsi3HeHus Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepni»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJeNb-alIINKaus « TUIMHYHbIE OMOILIEHO3BI», TepOapuii
«PacturenbHbIe cooOIIecTBay, Kouieknnu «bruorenosy, «Bpeaurenu BaxkHeHImx
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.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUS K pe3yibTaTaM
OCBOCHHS  OOYyYalONUMHUCA TMPOTpaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKkType JNHMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUSA mpeameTa «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJArONTUMUCS POCCUNCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPEIENICHUI0, HajJu4yhe MOTHUBAlMM K  OOY4YeHHI0O  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[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTATBl OCBOEHHUS MpeaMeTra «bHOJIOTrus 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 MpOIIECCAM CaMOMNO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpAa3BUTHs, PpPAa3BUTHUSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAacleIui0 Hu
TpaguUMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Npupoae U
OKpY’KaroUIEH cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTrO mpeamera «buomorusy
JOJDKHBI OTPaXKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHI, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMbITA JAESATEIBHOCTH B MPOLECCE pPea3ali OCHOBHBIX HaIPABJIECHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBCKUX 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 Kpai, CBOO PoauHy, CBOM S3bIK M KYyJIbTYpY,
MIPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACIEAUIO0 U MaMSTHUKAM MPUPO/IBI,
NOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

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 H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

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



MMOHMMAHUE SMOIMOHATBHOTO BO3/ICMCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

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

MOHMMAHUE W peanu3anus 370pOBOTO u Oe3omacHOro oOpa3a JKHU3HU
(3mopoBO€  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas (dusmyeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U MICUXUYECKOMY 3710POBBIO;

MOHMMAHUE 1EHHOCTH TNPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOTr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINUX 37I0POBBIO M KU3HU JIFO/ICH;

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

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE [IEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

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

WHTEPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbBIE KU3HEHHbIE IJIAHBI;

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

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKU I€JIECO00Pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIIEHUE YPOBHS OSKOJOTMYECKOM KyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX IOCIEACTBUM JJid
OKPYXaroLen Cpeabl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TMyTed uX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWSI W YMEHUS TPU PEIICHUH TPoOJIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOONIOIb30BaHNEeM  (COONIOZICHNE  TIpaBWJ  TOBEACHUS B TPUPOJE,
HaIlpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHSI B HSKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCUCTEM, Orochephl);



AKTUBHOE  HENPHUATUE JEUCTBHM, NPUHOCIIIMX BpEd  OKPYKAIOLIEH
IPUPOJIHOM cpefie, YMEHHE MPOTHO3WPOBATH HEOIArONMPUSATHBIE SKOJIOTHYECKHE
NIOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBUN U MPEIOTBPAILATD HX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITENBHOCTH dKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YWTATEIIbCKOM KYyJbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneuu@uKy OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUIEHUS, CO3AaHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXaloIEM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUuU MpodiieM
COXpPaHEHUS ITPUPOTHOTO PABHOBECHS;

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

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUN B IENsIX
NOBBIIIEHUST OOIIEH KyJNbTYphl, €CTECTBEHHO-HAay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
pU U3Y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYLHIHOCTHM METOAOB ITO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJNb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY’KAIOIIET0 MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHUI,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
MMEIOIIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

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



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHNI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble 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, SHEPruUs, sIBJICHHUE, MPOliece,
cuUcTeMa, HayudHbIM (haKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEIOBaHNE,  HAONIOJCHHWE, U3MEpPEHHe, OSKCIEPpUMEHT U  JAPYTuXx),
yHUBEpCAIbHBIC Yy4eOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

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

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

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 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 LEIH ACATEIbHOCTH, 3aJlaBas IapamMeTpbl 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  poOjAa,  BBISABICHHBIX 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 PUCKHU TIOCTIEACTBUN A TENbHOCTH;

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 PA3IMYHBIE BHUIBI JACATEIBPHOCTA TO TOJYYCHHUIO 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 33Jaud B 00pa30BATEIHHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIHSX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeabCTBa
CBOMX YTBEPXKIACHUI, 3a1aBaTh apaMeTPbl 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 LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPELy;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEJIaratb 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
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHaIM3upoBaTh



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

(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope Omosiorndeckor MH(popMaru, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3ajay;

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

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaibHYI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHpopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
OWoJornyeckon HHPOpMalME: MNPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTE€MaTUYECKUE 3HAaKW 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 KOMMYHHUKAITMHU BO BCeX c(pepax 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 Wik JUCKYCCHH);

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

BIAJCTh PA3IUYHBIMUA CTIIOCOOAMHU OOIIECHUS M B3aUMOJCUCTBHS, MOHUMATh
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 HCIOJIL30BATh MPEUMYIIECTBA KOMAaHAHOW 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 KOJIJICKTHBA;



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

OLICHMBATb KAadeCTBO CBOEr0 BKJIAJa M KaXJOro0 YYaCTHUMKA KOMAaHJIbI 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 IEJNEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JESITEIBHOCTD, BBISBISAThH
po0JieMbl, 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 paMKHM y4eOHOTro MpeAMeTa Ha OCHOBE JINYHBIX NPEATNIOYTEHUH;

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

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IIHPOKOW SPYIULUMU B
pa3HBIX O0JIaCTAX 3HAHMM, TOCTOSIHHO 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 M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YNbTATOB 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 ce0s 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, BUbI JEATEIBHOCTH 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.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro 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 POCCUUCKHX 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), ypOBHEBasE OpraHU3alUsl )KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (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 METOJAMHU HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB W SIBJIEHUMW, OpraHU3alys U IPOBEICHUE
OMOJIOTMUECKOTO  ADKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYEHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH 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 IPEBPAILCHHs 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 MPAKTUUECKUX 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  Ouojormu ¥ OWMOTEXHONOTMH  AJs  paIOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHblE TEeHETHYECKHE 3aJadyd Ha MOHO- W
IUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelIOBAaHUE, COCTaBISATH CXEMBI
MOHOTUOPUJIHOTO CKPEUIMBAHUA JUIS TMPEJICKAa3aHUsl HACIIEAOBAaHUS 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 (CpeAcTBAa MacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJOTHH,
MEAMIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIICHHMS,
00001m1as 61oNOrnYecKyl0 HHPOPMALMIO 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 €CTEeCTBEHHO-
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 COJEpKaHWE 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, OMoreonenos, 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 aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepranckoro),
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
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISABICHHE
3aBHCUMOCTH MEXIy HCCIICYyEeMbIMA BEIMYMHAMHU, OOBSICHEHUE IOy4YEeHHBIX
pe3yJIbTaTOB, MCIIOJNB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS 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 SIBJICHHM, /IS TPUHSATUS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOM
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 PAlIMOHAIBHOTO TIPUPOIOTIOIH30BAHHS;

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

yMEHUE BBHINONHATh Ja0OpaTOPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHUPOBATH HHOOPMAIIHIO
OMOJIOTHUECKOTO  COJACP)KaHMS, BKJIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAILIUHU, HAYIHO-MIOMYIISIPHBIE
MaTtepuaibl),  pacCMAaTPUBATh  [JIOOAJIbHBIE  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 anmnapat 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
B https://m.edsoo.ru/7f41¢292
Bbubmmoreka [JOK
4 XK 6
HBHEACATCIILHOCTD KICTRH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MTHAVBUYAIbHOE 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
1
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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 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 aromlas cpena 5 1 bubmmorexa LOK
p Py Karotl 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



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
umn¢ppoBbIe
Ne n/m Tema ypoka Koutpoabnbie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
but6mmorexa [JOK
1 buosnorus B cucteMe Hayk 1 https://m.edso0o.ru/863¢6122
https://m.edsoo.ru/863e632a
MeTo1ibl TO3HAHUA KHUBOW TPUPOIBI.
) [TpakTuueckas padora Ne 1 | 0.5 bu6muorexa [JOK
«Mcnonp30BaHue pa3IMYHBIX METOIO0B MPHU ' https://m.edsoo.ru/863e6122
U3YYCHUU OMOJIOTUIECKIX O0OBEKTOBY
3 buonornueckne cucTeMsl, IPOLIECCH U UX | bubnmoreka [JOK
W3y4YEHHE https://m.edso00.1ru/863e6564
4 XuUMHUYECKU cocTaB KJIeTKkU. Bosia u | bubmuoreka [JOK
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674e
but6mmorexa [JOK
5 b .C 0 1
CITH. T-OCTAB H CTPOCHHE DEKOB https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
katanuzaropsl. JlaboparopHas padora Ne 1
6 «3yueHne KaTaTUTUYECKOW AKTUBHOCTH 1 0.5 bubamorexa [TOK
M ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMUIIa3bl WITH
KaTaasbl)»
bubmuorexa [IOK
7 v I 1
[ICBOABL. JIHITHIART https://m.eds00.ru/863e6870
b K
8 Hykneunosbie kuciaotsl. ATD 1 nommorexa I10

https://m.edsoo.ru/863e6d5c¢c



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
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YYCHHA KIICTKU.

bubmuoreka [IOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KieTka kak 1eocTHas )KuBas CUCTEMA
CTpoeHne 3yKapuoOTHYECKOUN KIIETKH.
JIabGoparopnas padora Ne 2 «M3yuenne
PATOPHAZD . 7 bubnmoreka [JOK
CTPOCHHUSI KJIETOK PaCTeHUM, )KUBOTHBIX,
11 5 5 . 0.5 https://m.eds00.1u/863¢e6£f0
TPHOOB H DAKTEPHI T MIKPOCKOTIOM Hal https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax U ux
OIMCAHUE
but6mmorekxa [JOK
12 OOMeH BelecTB WM MeTad0IN3M hitps://m.cdsoo.r/863¢766¢
but6mmorekxa [JOK
. X
13 PorocuHTes. XemocuHTes https://m.eds00.ru/863e7¢98
. bubnmoreka [JOK
14 JuepreTiieckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN ITUKIT KIETKH. Jlenenne
KIeTkd. Muros. JlabopatopHas padora Ne 3
15 «Habmronenue MI/ITO3: B KJII)CTKaE KOHYUKA 0.5 buGnnorexa LIOK
A ) https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTes 6enka. Peakius MaTpuaHOTO bu6muorexa [JOK
CUHTE3a https://m.edso0.ru/863e796¢
but6mmorexa [JOK
17 Tpancasms — Gnocuntes Geka https://m.edsoo.ru/863e796¢
bubmuorexa [IOK
1 H —
8 EKJIETOYHBIC ()OPMBI KU3HH — BHPYCHI hitps-//m.cdsoo.rw/863¢7540
bubmuorexa [IOK
19 ®opMBbI pa3MHOKEHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

71 OmnonotBopenue. JlabopaTopHast pabota Ne 0.5 bubnmoreka [JOK
4 «3yueHne CTpOECHMS MOJTOBBIX KJIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NunuBuyanbHOE pa3BUTHE OPTaHU3MOB bubmorexa [IOK

https://m.edsoo.ru/863e8436

3 ['eneTnKa — Hayka 0 HaCJlEeICTBEHHOCTH U bubnmoreka [JOK
U3MEHYHUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIEAOBaHUS bubnmoreka [JOK
NPU3HAKOB. MOHOTHOPUIHOE CKpPEIINBAHUE https://m.edsoo.ru/863e8878

)5 JurunbpumHoe cKpemuBanue. 3aK0H bu6muorexa [JOK
HE3aBHCUMOI'0O HACIIENOBaHUS IPU3HAKOB https://m.edsoo.ru/863e¢89a4
CuemneHHOe HaclleJOBaHUE MTPU3HAKOB.

JlaGopaTtopHnas pabota Ne 5 «3yuenue
26 pe3yabTaTOB MOHOTHOPHIHOTO 1 0.5 Bubmorexa HOK
https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPENTUBAHUS Y APO30(DHITHI
Ha TOTOBBIX MHUKpOIIpenapaTax»

7 ['enetuka nmomna. HacnenoBanue npusHakos, bubnmoreka [JOK
CILIEIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEeHYUBOCTh. JlabopaTopHast pabora Ne 6.

)3 Nzyuenne MmonnpukanmoHHOM 0.5 Bubmuotexa [JOK
W3MEHYMBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIlMOHHOTO psJia U BapUAIIMOHHOM
KPHUBOM»

29 Hacnencrsennas n3MeHYUBOCTD. 0.5 buGnuorexa LIOK

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlaboparopHnas pabota Ne 7. «AHanu3
MyTanui y 1po30(duiibl Ha TOTOBBIX

MHUKpOIIpenapaTax»
bubmnoreka [IOK
T 1
30 cHeTHka Heopeka https://m.edsoo.ru/863e8d78
PesepBHblii ypok. O000mIeHNE IO TEME
31 «HacneancrBeHHOCTh M U3MEHUYUBOCTD 1
OpPTaHU3MOBY
bubmuorexa [IOK
2 1
3 Cenexuus Kax HayKka 1 1pouece https://m.edsoo.ru/863e9214
bubmuorexa [IOK
33 HroroBas koHTpOJbHAs paboTa 1 hitps-//m.cdsoo.rw/863¢92 14
34 BbuortexHonorusa xak orpacis IpoOu3BOICTBA 1 buGnnorexa LIOK
p p A https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



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

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Konrpoabubie IIpakTnyeckue tuppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3YyUEeHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacraBieHui 0o | bu6muorexa [JOK
3BOJIIOLUN https://m.edsoo0.ru/863¢9570
but6mmorexa [JOK
3 MuipoososmoLHs ! https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 31eMeHTapHasi equHUIA
4 BHJIa 1 ABoMtonMHU. JlabopaTopHas pabora | 0.5 bubnuoteka [JOK
Ne 1 «CpaBHeHuUE BUIOB 110 https://m.edsoo.ru/863¢99¢c6
MOp(}OTOTHIEeCKOMY KPUTEPHIO)
5 JIBmokymiye cuibl (37eMeHTapHble (PakTOphI) 1 bubnmoreka [JOK
JBOJIIOLUN https://m.edsoo.ru/863e¢9da4
. bubnmoreka [JOK
6 EcrecTBennbIit 0TOOpP U €10 hOpMBI 1 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynbTaTe! 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas padora | 0.5 bubnmoreka [JOK
Ne 2 «Onucanne nmprcrnoco6JIeHHOCTH https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTENILHOTO
XapakTepa
but6mmorekxa [JOK
8 Hanpasnenust 1 myTy MakpO3BOJIIOIUN 1

https://m.edso00.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

9 HeoOpatumocTs 3BoIIONNN
10 Ucrtopus xu3Hn Ha 3emiie U METObI €€
W3YYCHUS
1 ['MnoTe3sl MPOUCXOKACHUS KU3HHU HA bubnmoreka [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam U bubnmoreka [JOK
epuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
13 [TpakTuyeckas padora Ne 1 «3yuyenue 0.5 Bubmrorexa LIOK
: https://m.edsoo.ru/863ea8bc
MCKOMAEMBIX OCTAaTKOB PACTCHHUH U
JKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro bu6muorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3) Bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 Jewxymme cuibl (akTops) bubnmoreka [JOK
aHTPOTIOTE€HE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM SBOJIOLIMH YEIOBEKA
18 UenoBeyeckue pachkl U MPUPOIHBIE bu6muorexa [JOK
aJlanTaly YeJIOBEKa https://m.edsoo.ru/863eaca?
PeseprubIil ypok. O600111eHIE TTO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU HA
3emue»
20 DKOJI0THus Kak HayKa
71 Cpensl 00uTaHUS U DKOJIOTHIECKHE but6mmoreka [JOK
(axTopsl https://m.edsoo.ru/863eafec
22 AbuoTtudeckue daktopsl. JJaboparopHas 0.5 bubmuoreka [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
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTEeHU U3 pa3HbIX MECT
oburtanusy. Jlaboparopuas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

https://m.edsoo.ru/863eb10e

23 buotnueckue dpakTops bubmorexa [IOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonyssinun. [Ipaktuaeckas padora Ne 2 0.5
«[Toacd€T MIOTHOCTH MOMYJSALMI Pa3HbIX
BUJIOB PACTEHHID»
bubmuorexa [IOK
25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 hitps://m.c dsocI)_.[ru 1863ebd6a
bubmuoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) hitps-//m.c dsocE.Iru 1863ebd6a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dxonoruyeckue nupamuasl. CBOMCTBA bubnnorexa LIOK
skocHcTen. CyKiecors https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubnmoreka [JOK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ounochepsl https://m.edso00.ru/863ebd16
32 UYenoseuecTBo B Omochepe 3eminu
13 CocyiiecTBoBaHUE TPUPOIBI U bubnmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O600111€HNE TEMBI



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
https://m.edsoo.ru/863eba1e
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBenienue

CoHuH

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. b. Aradonoroii, B. 1. Cuornazosa «buomnorus. 10 kimacc

Ucrounwmk: https://rosuchebnik.ru/material/biologiya-10-klass-metodicheskoe-

posobie-/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.molbiol.ru. CipaBo4HHK 110 MOJIEKYJIAPHON OMOJIOTUU

www.floranimal.ru . DHIUKIIONIE KT (PACTEHUS U KUBOTHBIC)

www.filin.vn.ua. MnmroctpupoBanHas SHIMKIIONEIUS KUBOTHBIX



www.bioword.narod.ru. buonornyeckuii cinoBaps. . J{laHHBIN CalT sIBIsSETCS
MOTIBITKOM CO3[JaHMsI YHUBEPCAIBHOTO SHIIUKIONEIUYECKOTO CIIOBaps IO
ouonoruu B Untepuere. [Ipu moaroroBke MaTepuanoB UCIIONb3YETCS
pa3HooOpa3Hasi Hay4Has U HayYHO-TIOMYJIsIpHAas JUTEepaTypa 1Mo BCEM
OMOJOrMYECKUM UcUUIIMHAM. [ToMuMO OCHOBHOTO pa3jena cioBaps,
MOCBSIIEHHOTO TOJKOBAHUIO OMOJOTMYECKUX HA3BaHUN M TEPMUHOB, BEJIETCSA
paboTa HaJ TEeMaTUYECKUMU pa3JiejaMu, MOCBSIICHHBIX >KUBOTHBIM (300JI0THS),
pacteHusM (6oTaHrKa) U 4enoBeKy ((u3uonorus). B atux pyOpukax moMumo
cHenupuUIecKrX BOMPOCOB OyIyT pacCMaTpuBaThC METOUUYECKHIE, HAYYHBIEC U
paKTHYECKHE Pa3pabOTKH, ONMyOIMKOBAaHHBIE B OTE€YECTBEHHOM U 3apyOeKHOI

JaUTEepaType.

www.povodok.ru. Dumukioneaus bpema

www.biodat.ru. ®nopa u ayna (momynsipHas SHIUKIOIE NS )

http://www.livt.net/. UnmoctpupoBannas sunuknoneaus "XKussie cymectsa'.



DNeKTpOHHAs SHLIUKIONEANS, 0COOCHHOCTHIO KOTOPOI ABIISETCS OOJBILIOE
KOJIMYECTBO (poTorpaduii, ay1no3anucy rojiocoB KMBOTHbIX. KoHIlenTyansHOM
ujeel SHIUKIIONEIUN sIBiIsieTcs coOpaHue Gororpaduil 10CTaTOUHO OOIBILIOTO
YHCcila )KUBBIX CYIIECTB B paMKax OAHOIO IpoekTa. Bee cyniecTBa 3aHMMAaOT
MeCTa B SHUMKIIONEANH COIIACHO IPUHATOMY CUCTEMATUYECKOMY JIEJIEHUIO.
bnuzkue Buab 00beTMHEHBI B CEMENCTBA, OTPSIIIbI, KJIACCHI, TUIIBI U APYTHE
TaKCOHOMUYECKHE MOpsAKU. Takoe npeactaBiaeHue Aa€T MOHATHE O POACTBEHHBIX
CBA3SIX U NIOKA3bIBAET OPraHU3Mbl OT HU3IIMX YPOBHEW OpraHU3alluy /10 BBICIIUX.
B nepcnexkTuBe 3HIMKIIONENS JOHKHA B HEOOXOIMMOM Mepe OTpaKaTh

pazHoo0pa3ue Kaxa0u IpyIIbl )KUBBIX CYIIECTB.

http://www.bpr.biophys.msu.ru/. CnpaBounuk "buodusuku Poccun" BkitodaeT B
ce0st maTepualibl, cooOpanHbie pH co3maannu basel 3uannii "BUOD" u
Nudopmanmonnsix Cucrem "Poccuiickast Onopusuka" u «lunamMmuueckue
Mojenu B Ouosiorum». Caiit co3nan Ha kadenpe 6modusnku MoCKOBCKOTO
roCyIapCTBEHHOT'O YHUBEepcUTeTa. Brimrouaer 6norpaduyeckyro 6a3y JaHHBIX

"Yuénble-0nopu3uku", MporpaMMbl KypcoB, ydeOHbIE TTOCOOUS U JIp.

Coz[epmaTeanble U ICMOHCTPAIIUOHHBIC CaMThI IT0 OMOJIOTHH



B 5Ty rpynmy BXOIAT pecypcsl, Iie UMEETCs TPaMOTHBIN MaTeprall JJIst

HCIIOJb30BaHUs Ha YPOKE MJIU IIPHU €T0 IIOATOTOBKE.

http://www.informika.ru/text/database/biology/ - buonorus 2000 "O6yuarorniue
srnmKIoneann”. Ha caiite cogepkarcs pparMeHThl TUIIEPMEIUHHOTO YIeOHUKA
1o o01Ielt OMOIOTHH; CIIMCOK CCBHIJIOK Ha pecypchl THTepHeTa, MOCBAIICHHBIS

ouonoruu u 0Opa3oBaHUIO.

http://www.priroda.ru.- Hartmonanensrit moptan "Ilpupona". [Tonras
uH(OpMaIUs 0 MPUPOIHBIX pecypcax Bcex peruoHoB PO. ®dropa, dayHa,
oxpansieMble Tepputopuu. KoJekius ccbuloK Ha MaTepualbl, IOCBEIICHHbIE
Hayke U oOpa3zoBaHuIo. PernonansHbie 1 MUPOBbIE HOBOCTU. FOpuanueckas

KOHCyJbTalMs. ['ocy1apcTBEHHOE yIipaBieHue chepoil OXpaHbl TPUPOIBI.

http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm «Y quButenbHbIC

TBOPEHUS TIPUPOIbI»



3HauYMTENbHOE KOIM4YECTBO NepeBeeHHbIX A. M. TopkaHOBBIM cTaTeil U
COOOILIEHUH O pa3IMYHBIX JUKOBUHHBIX OOUTATENSIX 3EMJIU U YAUBUTEIBHBIX

TBOpPEHUSIX MpUpoAbI (1o MaTepuanam )xypHaia «National Geographicy).

http://nrc.edu.ru/est/r4/ «buonoruueckas kaptuHa mupay. Kpatkoe nocooue mo
OCHOBHBIM OHOJIOTUYECKUM TIpOoOIeMaM: TPOUCXOKICHNE U Pa3BUTHE KU3HHU,

Pa3sBUTUC S3KOCUCTEM, 3aKOHBI HACJICACTBCHHOCTH, aHTPOITIOJIOTHA.

http://charles-darvin.narod.ru/ Dnextponnsie Bepcun npousseneuuii U./lapsuna.

http://school-collection.edu.ru Equnas xommekimus mudpoBsix 00pa3oBaTenbHBIX

pecypcoB.

http://school.holm.ru/predmet/bio/ -. llIkonpHbIi Mup: buonorus

http://www.learnbiology.narod.ru/ -U3y4gaem 6uonoruto



www.molbiol.ru- [Ipaktuueckas MmonexynspHas Ouonorus. [ uneprexcronas
uHpopMalmoHHas 6a3za JaHHbIX. ba3a MaHHBIX NpeCcTaBlIeHa pa3aeaMu:
CIPaBOYHUK, METO/IbI, PACTBOPHI, pacd€Thl, 0030pbl. KpacuBble KapTUHKHU O

ounoJioruu

DKCKYpCHOHHBIE MaTepHUAIIbI

B a1y rpynmy BXoAsT pecypchbl, KOTOpblE MOTYT WM TOMOYb Bam BeIOpaTh,
MOJATOTOBUTH U MPOBECTU IKCKYPCHUIO, MU B HEKOTOPBIX SKCTPEHHBIX CITydasix

YaCTUYHO 3aMEHUTH €€.

1. MockoBcKu# 300MapK.

"Ha cTpaHuiiax Hamero caita Bbl CMOXKETE HAUTH MOAPOOHYI0 HHPOPMAIIHIO O

300IT1apKeC, COBCPIIUTDH ITYTCIICCTBUEC 110 €TI0 TCPPUTOPUHN, TPOIUTATH ITOCICIHHUC



HOBOCTH M3 KM3HU 300TIapKa U MHOTOE JIpyroe». http:// www.zoo.ru/moscow/

2. XapbKOBCKHU 300I1apK.

U nTepecHbie HOBOCTH, OTBETHI Ha Baru Bonpockl, npekpacHas (ororanepes,
yBJeKaTenbHas pyopuka "3Haete v Bel..." U cTaTbU O )KUBOTHBIX.

http://www.zoo.kharkov.ua/

3. Bupryansnas Kpacnas Kaura Y30ekucrana — peikue U MCUe3ar011e BUIbI
*KUBOTHBIX KapakanmnakcTtana, BHeceHHbIE B KpacHyro Kuury Y36ekucrana.

http://redbook.freenet.uz/fau/fauna.htm

4. T'ocynapcTBeHHbIN J[JapBUHOBCKHII My3€il — 3KIO3UIMS, BBICTABKH, SKCKYpCUU

u apyras uHpopmarus. http://www.darwin.museum.ru/

5. l'ocymapcrBennsiit buonornueckuit myzent uM. K.A. Tumupszesa —



SKIIO3MLMS, BBICTABKY, SKCKYPCUH U Apyras nadopmanus. http://www.gbmt.ru/

6. [laneonronornyeckuii My3eid um. FO. A. OprnoBa — 3KII03U1IMsI, BBICTABKH,

AKCKypcuu U Apyras uHbopmanus. http:// www.paleo.ru/museum

Ucrounwnk: https://rosuchebnik.ru/material/biologiya-10-klass-metodicheskoe-

posobie-/
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