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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
ompeneeHUs TIOIX00B K (hOPMHUPOBAHUIO COACPKAHUS y4eOHOTO TpeaMeTa
«buonorus» coctaBwiIM: KoHuUenTtyaibHble mnojoxenus @OI'OC COO o
B3aUMOOOYCIIOBJIEGHHOCTH  IIeJiel, COJep)KaHMs, pe3yJbTaToB OOYyUYeHHS W
TpeOOBaHMI K YPOBHIO IMMOATOTOBKH BBIMTYCKHUKOB, ITOJOKEHUS 00 OOIMUX EIX U
MPUHINNAX, XAPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHETO
obmero oOpa3oBanusi B Poccuiickoit ®enepanu, a TakKe IOJOXKEHHUS O
crienuduke OMoIoruu, €€ 3Ha4eHUH B MMO3HAHUHU KUBOW IPUPOJILI U 00ECTICUCHUHN
CYIIIECTBOBAaHMS uejoBeueckoro oomiecTBa. COriiacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpeIeJICHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OuoJiorMH JAET MpPEACTaBICHHE O MesIX, 00 oOuei
cTpaTerud OOy4eHUs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOUIUXCA CpPEACTBAMHU
yaeOHOro mnpeaMera «buosorus», ompenenser o00s3aTeIbHOEC IIPEIMETHOE
colepKaHHWE, €ro CTPYKTypy, paclpelneiieHue I0 paszjaenaM W TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YyUCHHSI YU4EOHOTO MaTepuasa ¢ y4€ToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH O00pPa30BaTEIbHOTO
MpOIIECcCa, BO3PACTHBIX 0COOCHHOCTEHOOYYaIOIIMXCS.

B nmporpaMmme 10 OWONOrMM Tak)Ke€ YUYMTBIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W TPEIMETHBIM pe3ybTaTaM
o0yueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB Y4YCOHO-IIO3HABATEIHHOM
NEeATEeIbHOCTU/YUEeOHbIX JEUCTBUN OOyYalomUXCS IO OCBOCHHUIO COJCPKaHMS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uoniorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
IPUHIIAIT TIPEEMCTBEHHOCTH B HW3yYCHHHM OWOJIOTHM, Ojarojaps 4emMy B HEH
IPOCMATPUBACTCS  HANPABICHHOCT, HA Ppa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAYyUYHOI'0 MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJOTMYECKOT0 MBIIICHUS, TPEJCTABICHUN O 3I0POBOM
oOpasze XKM3HU U OEpPEKHBIM OTHOIICHHEM K OKpYXKAroIIed NpPHPOIHON cpene.
[ToaTOMy Hapsmy ¢ M3y4eHHEM OOIIEOMOIIOTMYECKUX TEOPUi, a TAKKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTrpaMMme MO OMOJIOTHUH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU TSI pEUISHUs] IPUKIIAIHBIX 3a]1a4, B
TOM 4YHCIIC: TPOPUIAKTHKA HACIACACTBEHHBIX 3a00JICBAHUM 4YEIIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMS AKOJIOTUYECKHU
1eaecoo0pa3Horo TOBEJICHUST B OKpYXKarolled TMPUPOJHONU cpele, aHalu3a
BIIUSIHUSL XO3SMCTBEHHOM JEATEbHOCTU YeJIOBeKa Ha COCTOSIHHUE MPUPOJHBIX M
MCKYCCTBEHHBIX SKOCHUCTEM. Y CHUJICHUE BHUMAHUS K TIPUKJIAHON HAMPaBIECHHOCTH
yaeOHOrOo mpeamMera «broIorus» MPOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IpeAnojaraer QopMupoBaHue y OOydarommxcs
CIIOCOOHOCTH aJalTHUPOBATbCI K HW3MEHEHUSIM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonoruss Ha ypoBHE cpenHEro oOIero oOpa3oBaHUS 3aHUMAET BaXXHOE
mecto. OHa oOecrieunBaer (GOpMHUpPOBAHUE Yy OOyYarOUIUXCS MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KUBOW mpHpone, e€
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOW OPTraHU3alMM W HBOJIOLMH, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuUpojbl, (HOPMHUPOBAHUS
(YHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U 0Oe3zomacHoro oOpasa
KU3HH, YKOJIOTHYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOIIECHHS K )KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJI PEUICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3a7ad  cpeaHero  olmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui (GOPMUPOBAHUS
WHTEIJIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX H  HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMUECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 JAPYTUX YU4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpaduu. HazpanHbie MOJIOKEHUS O TMpeAHA3HAYCHUU y4eOHOTO MpeaMera
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEpKaHMsI, MPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPHIM OOyYaroluecs: TOJDKHBI OCBOMTH 3HAHMUS U yMEHHS, 3HAYUMBIC IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACAIONINE aJeKBaTHOE ITOBEJICHUE
YyeJjoBeKa B OKpY’Karolel MPUPOAHOUN cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKoW AesiteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIIy)KaT OCHOBOM i (hOpMHUPOBAHUS
IPEICTABIECHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJCpKaHUS Yy4yeOHOro Marepuansa B MPOTpaMMe IO
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOUIUE COJIepKaTeNbHble TUHUM: «bronorusa kak Hayka. MeTobl
Hay4yHOro no3HaHus», «Kierka kak Ouosiormyeckas cuctemay, «OpraHusM Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYy4alOUMMHCS  3HAHUAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOpPETEeHHE YMEHH
UCIOJb30BaTh 3TH 3HAHMS JUISI TPAMOTHBIX JAEUCTBMA B OTHOUIEHHMH OOBEKTOB
’KUBOM MPHUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX POOIIEM.

Jloctmxenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00E€CIIEUNBAETCS PELICHUEM CIEAYIOUINX 3a/]1a4:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMBbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaxX, CIyXKallluX OCHOBOU
ig (HOpMHUpPOBaHMS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM PA3HOT0 YPOBHSI OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLIECCE€ aHANIM3a JAaHHBIX O IYTSAX Pa3BUTHS B
OMOJIOTUM HAy4YHBIX B3IJISAOB, MJEH W TMOAXOJOB K HM3YUYECHHIO >KMBBIX CHUCTEM
Pa3HOIO YPOBHS OpraHU3alUy;

CTaHOBJIEHHE Yy oOOywarommxcs oOmell KyabTyphl, (YHKIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OILICHUBATH SIBJICHUS OKPY’KAOLIEro
MHpa >KMBOM MpUPOJbI HAa OCHOBAaHMM 3HAHUM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUU OUOJIOTHH;

dbopmupoBaHre y OOydYarOUIMXCsl YMEHUN WUIIOCTPUPOBATH 3HAYEHHUE
OMOJIOrMYECKUX 3HAHUN B MPAKTUYECKOW JESTEIbHOCTH YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHUS K HEeM, COOMIOICHUS] STUUECKUX
HOPM MpHU IPOBEACHUH OMOJOTUYECKUX HUCCIIEIOBaHUI;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKHUX 3HAHUM M7 TOBBIIICHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU JIJIS
OLICHKH TOCJEACTBUI CBOEH AESATENHHOCTH 10 OTHOILIEHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME W COOJIOJIEHNE Mep MNPOPUITAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJseTCS 00s3aTeNbHBIM Y4EOHBIM MPEIMETOM, BXOJIAIIMM B
COCTaB NMpeaMeTHOUN o0nacTu «EcTecTBEeHHO-HAYUYHBIE TPEAMETHD.



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHETO 00111ero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMU €CTECTBEHHBIMH HayKamHu, (Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonoruum B (OpMHPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl MO3HAHUS KUBOUM PUPOABI (HAOII0IeHUE, SKCTIEPUMEHT, ONTUCaHUE,
U3MepeHne, KiacCcupUKaus, MOJCIUPOBAaHUE, CTAaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, JI)x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble U MPAKTHYECKHE PA0OTHI:

[Ipaktrnueckass padoraNel. «Mcrnosb30oBaHWE pa3IMYHBIX METOJOB MpHU
U3YYCHUH OUOJOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosioruu. OTinure
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKHit), OMoCc(epHBI.

JdeMoHCTpaUu:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HW», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. XumMuvecknii cOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE DIIEMEHTHI: MAaKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIEC BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loamepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHASA W
YeTBEPTUYHASL CTPYKTypa). XHMHUYECKHME CBOMCTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.



depmenTtsl — Oumomormueckue Karammszatopel. CtpoeHue (depmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas crenubuyHocTh. KodepmeHntsl. BurtamuHsbl.
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuiel - (caxaposa, JaKTO3a) MW ToJMcaxapulibl  (Kpaxmall, TJIUKOIEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, Gdochorunuabl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoicTBA. buomormueckwe (yHkmum aunuaoB. CpaBHeHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuun JJHK. Ctpoenue u ¢pynknuun PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpuMep B3aUMOJICHCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka xak menoctHass xuBasg cucrema. OOmmMe NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi mMemOpana, monekynbl JJHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tumnel KJIETOK: HJyKapuOTHYeCKass W mpokapuotudeckas. (OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kierku. Kinerounas crenka Oakrepuil. CtpoeHwue
AYKapUOTUYECKOW KiIeTKA. OCHOBHBIE OTJIMYMS PACTUTEIIBHOW, XUBOTHOW U
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [nazmarnueckas meMOpana, e€ cBolicTBa U pyHKkuuu. [{uTomnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapart [onbmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWABl KJIETKH: MUTOXOHAPWUH, TUIACTUIBL.
[Ipoucxoxaenre MUTOXOHIApUNA U Mactun. Buasl mmactun. HememOpanHbIe
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUIOB KJIETKU. BKitoueHus.

Anpo — perynatopHsiii 1eHTp KieTku. CTpoeHue sijpa: sigepHas 000J04Ka,
KapHoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. lllneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabnuiel U cxembl: «llepuoandeckas TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIeKYIIbI BOJIbIY, «brocuuTes 6enkay, « CTpoeHre MOJIEKYJIbl OelIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJTHK», «CtpoeHne MoiaeKyIbl



ATO®», «CtpoeHne 3yKapHUOTUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpPOEHHE NPOKAPUOTHYECKON KIIETKHY,
«CtpoeHue sipa KIETKN», « Y TIEBOAb», «JIunmapn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPAaCTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUAIBbHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Nel. «M3ydyeHue KaTadIUTHUYECKOWM aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopatopHas pabota Ne2. «M3ydeHue CTpOEHHUS KJIETOK pacTeHH,
KUBOTHBIX U OaKTepHuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
ONMCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMM B MOHUMAHHUH
MeTaboJIu3Ma.

Tunel oOMeHa BemecTB: aBTOTpOo(dHBIN U rereporpodHsblil. Porabs dpepmeHTOB
B OOMEHE BEILIECTB U MPEBPAIIECHNUN YHEPTUU B KIIETKE.

®ortocunre3. CBeToBass M TeMHOBas (¢a3pl (QporocuHTe3a. Peaknuu
dboTocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUeHUE (POTOCHMHTE3a ISl KU3HU
Ha 3ewiie. BiausHue ycioBuil cpeapl Ha POTOCUHTE3 U CITOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciieniyieHue BeIIecTB, BbIICICHUE U
AKKyMYJUpPOBaHHE DSHEPrud B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkeHue u ero Buibl. KHCIOpOJHOE OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOe dhochopunupoBanue. D¢ hHeKTUBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HHPOpMaLMM B KJIETKe. ['€HEeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otanbl TpaHcusiuuu. KonupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢GopMmbl xku3Hu — BUPYChl. McTopusi oTkpeiTHs BupycoB (/1.
N.NBanoBckuit). OcCOOEHHOCTH CTPOEHUS M KU3HEHHOrO IMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, >XUBOTHBIX U 4YeEJOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunura gyenoseka (BUY) — Bozoymurtens CIIM/]a.



OOparHast ~ TpaHCKpuIusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenune JJHK»,
«Ctpoenue u (pyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «I eHeTHIecKuid Koay,
«Bupyco», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», « CTpoeHue KIETKU», MoJieib cTpykTypbl JTHK.

Tema 5. PazMHOkeHUE M NHAUBHUAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KileTouHbIil 1UKII, WU SKU3HEHHBIM UK KiIeTku. MuTepdaza u MuUTO3.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS MW HUHAUBUIYAIHHOTO  Pa3BUTHS
OpraHU3MOB.

[enenne knetkn — muto3. Ctagun murtosa. [Iponeccel, mpoucxonsdiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKN CMBICTT MUTO3A.

[Tporpammupyemasi rubenb KIETKH — alonTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pPa3MHOXXEHUSA: [IEJICHHE HAJABOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOJIOTO.

Meito3. Craguu meino3a. IIporecchl, Mpoucxoadine Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosornueckuit cMmbiCin U
3Ha4YeHUE MeNo3a.

["ameTorenes — mporecc 0oOpa30BaHUS TIOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMeT (CrepMarTo30ui, SHIEKIeTKa) — CIepMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U CHepMaTto3ounoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPHUOHAILHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOsieHne, racTpyisiius, opraHorese3. llocTaMOpHOHanbHOE pa3BUTHE. THIIBI
NOCTA3MOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zButune pacrennil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOKEHHS OpPTraHU3MOBY, «J[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratnBHOE pa3sMHOXECHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIETOK,
«Ctpoenue xpomMocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIECKONUTAIOINUX U
4yeno0BeKa», «OCHOBHBIC CTAJIMH OHTOT'CHE3a».

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CriepMaTo30u1bl
MJICKOITUTAIOLIETOY, «SUIEKIIETKa MIICKONUTAIOWETO», «KapHOoKnHE3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHasi MOJICNIb-alIUIuKauus «JleneHne KiIeTkw», MOJElb
JIHK, monenb MeTada3HON XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGoparopuas pabota Ne3. «HabGmiomenue MuTO3a B KIETKaX KOHYMKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGopatopnas pabota Ned. «M3ydeHue CTpPOEHHUSI MOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpPEnaparaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiag poccHilcKux M 3apyOeiHBIX
y4€HBIX B pa3BUTHUE TEHETHKU. METOoabl TeHETUKH (THOPUI0JIOTHYECKUH,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnYeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl NMPU3HAKOB, yCTaHOBIEHHbIE [ .MeHnzaenem.
MoHnoruOpuiHOe CKpelllMBaHWEe. 3aKOH €IMHOO0Opa3us THOPHIOB IEPBOTO
nokosjeHusa. [IpaBuino [TOMHUHMpPOBaHUS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['uniores3a ynctotel rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
npu3HaKoB.  lluTOreHeTMYECKHUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanu3upymoliee cKkpenmpanue. Mcnonp30BaHne aHaIu3uPyOLIEro CKPeIuBaHus
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerieHHOE HacenoBanue npu3HakoB. Pabora T.MopraHna 1o CrierieHHOMY
HACJIEIOBAaHUID TE€HOB. HapymieHue cuemieHus TE€HOB B PE3yJbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



['enetuka mosia. XpoMOCOMHOE OMpEAECHUE Moyia. AyTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporamMeTHble opraHu3Mbl. HacnemoBaHue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

W3mMeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAClIENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOAN(UKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHbIN psl U BapUAIIMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KolM4eCTBEHHBIE M KAQUECTBEHHBIC IMPU3HAKA U UX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHasi, Wiy TE€HOTUNMYECKas, HU3MEHYMBOCTh. KomOMHaTHMBHas
W3MEHYMBOCTh. Melo3 W TO0JIOBOM TIpPOIleCC — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTalimoHHass U3MEHIMBOCTh. Kimaccudukarms MyTaIuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTMYECKUX PSAOB B HACIEeACTBEHHOM n3MeHunBoctu H. M.BaBuiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METONbI T€HETHUKHU
YeJIOBEKa: TCHCAIOTHUYCCKUM, OJIU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TEHOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[[P-ananu3a. HacnencrBenHole 3a00JeBaHUS YETOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEIPacoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnuecknue W TreHepaTuBHbiE MyTaluu. CTBOJIOBbIE KIETKH. [IpuUHIMIIBI
3I0pOBOTr0 00pa3a KU3HH, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS TeHETUYECKUX
Oomne3Heil. MeauKo-TeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnmuupt u  cxembl:  «MoHOTHMOpUIHOE  CKpEUIMBaHUE U €ro
IUTOT€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHUS W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{urubpunoe cKkpenmBaHue,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meto3y,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
XKUBOTHBIX M 4eJOBeKa», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJeIOBaHUS,
CLUEIUIEHHOr0 C Tnonom», «KapuoTumbel 4enoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHUYHUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

O6opynoBanue: MopAenu-anmIuKanuu «MOHOTHOPUIHOE CKpEITUBaHUCY,
«Hemonmunoe nmomuuupoBaHue», «Jlurnbpumnoe ckpemuBanue», «llepekpéct



XpPOMOCOM», MHUKPOCKOIT U MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(bopMBI KPBUTLEB U OKPACKU TeMa), repOapuit «I opox moceBHO.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas pabota No5. «3yueHue pe3yinbTaToB MOHOTUOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas pabdota Ne6. «M3yuenne mMoaudUKaImOHHOW M3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabota Ne7. «AHanu3 MyTauuid y Jpo30(HIIbI Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabdota Ne2. «CocrtaBieHue W aHajdu3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MpOUECC. 3apOKICHHUE CEJIEKIUHA U JIOMECTHKALHS.
VYyenue H. .BaBuiioBa o 1ieHTpax mpouCX0oxACHUs U MHOTOOOPa3usl KyJIbTYypPHBIX
pactennii. LIeHTpbI MPOUCXOXKICHHUS IOMAIIHMX KUBOTHbIX. CoOpT, mOpOoJa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUI.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas tubpuamsanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHOoNOrUs Kak OTpacib NMPOU3BOJACTBA. ['€HHAass WHXKEHEpHUSA. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

OKkojloruyeckrue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MO (ULMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabnuipel u cxembl: KapTta «LIeHTpbl TPOUCXOXKIEHUS W MHOTO0OOpaszus
KYJbTYPHBIX pacTteHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanénnas ruopuan3anus», «Padboter akagemuka M. ®@. BanoBay,
«Ilomunnounus», «OO0BEKTHI OuoTexXHONOTUNY, «KJIETOUHbIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUSY.



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

OKcKypcusi«OCHOBHBIE METOAbl M JIOCTH)KEHHUS! CEJIEKIHMH pAcTEHUH U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OUOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJIOIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTHHU U APYTHUX HaYK.

CBugerenscTBa 3BOMIONUU. [lal€oOHTONIOrMYECKHE: TOCIEN0BATENBHOCTh
MOSIBJICHUS BHUJOB B MaJCOHTOJOTMYECKON JIETONMUCHU, NEPEXOAHbIE (DOPMBEI.
buoreorpadguueckue: cxoacTBo U pazinuue GayH u Gpop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3auyus SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX META0O0JIMUECKUX MyTel y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. IlpeanochUIKM BO3HUKHOBEHUS
napBUHU3MA. JIBMOKYIIME CHUJIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMPENEIEHHAS] W3MEHYUBOCTD,
0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bostonun (CTD) U €€ OCHOBHBIE MOJOKECHUS.

MukposBosonus. [Tonynsnusa kak eIMHNUIA BUIa U SBOJIOLINH.

JBrkymue cuiibl ((pakTopbl) PBOJONKMKA BUAOB B Mpupojae. MyTallmoHHBINA
MpoIecC M KOMOWHATHMBHAsT M3MEHYUBOCTH. [lomynsiiimoHHBIE BOJIHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EcrtecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrtop s3Bojouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMopGh03bl U UNOAJATI TAIIUH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  (pryieTUyYecKasi, JAUBEPTEeHTHAas,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh 3BOTIOIUN.

[IpoucxoxeHue OT HecleuuaaIu3upoBaHHbIX MNpenkoB. IIporpeccupyromas
crienuaiu3anus. ATanTUBHAs pagydalius.

JlemoncTpanum:



[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuibl u cxembl: «Pa3BuTne opraHnyeckoro Mupa Ha 3emie», «3apoabITu
MMO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTeHHil»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTB», «ApomMopdossry, «Mmunoamantamuu», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boionun», «Kapra-cxema wMapmipyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOI€HHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0oOp IJIOAOB U ceMsH, KoJulekuus «[Ipumepbl 3alllUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIelb «OCHOBHBIE HAMPABJICHUS 3BOJIIOIUNWY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, koiekuus «Dopmbel COXpaHHOCTU
WCKOIAEMBIX KUBOTHBIX M pacTeHul», Moaenb ammukanua «llepekpéct
XpOMOCOM», BJaXHbIE Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GoOpMbl KPBUIbEB U
OKpacKu Teja).

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlabopatopuas pabGota Nel. «CpaBHeHHE BHUIOB MO MOP(}OIOTHIECKOMY
KPUTEPHIO».

JlabopaTtopHas pabota Ne2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE TpEeaCTaBICHHUS O 3apOXKACHUU >KU3HHM. HayuHble rumoressl
BO3HUKHOBEHHUs KU3HU Ha 3emiie: aOuoreHe3 M TMaHCHEPMUs. XHUMHYECKas
ABONIOLMSA. AOHMOTE€HHBIM CHUHTE3 OPraHMYECKHX BELIECTB U3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BONMIOINN. HavanbHbIe Tanbl
ouonornuecko sBomoruu. ['unoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKH M KX 3SBOJIOLMS.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButne xxu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. llaneo3olickas 2pa u €€ nepuOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKNN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30301cKas 3pa U €€ NepUOabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIMH,
AHTPOTIOTEHOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYEeCKUX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUU u
XKUBOTHBIX. [l0osIBNIEHUE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKEHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHNA YeJIOBEKAa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHus aHTpororeHe3a. CXOJCTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cwibl  (dakTophl)  aHTPOINOTEHE3a. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU 3BOJIIOLMH YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YenmoBek NpAMOXOmAIIMM, YenoBeK HeaHIEpTanbCKui, YeoBek
pa3ymHbIii. Haxoakun HCKOMaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne  pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsl),  MOHTOJIOW IHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  IpPEACTABUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUA. EJNMHCTBO 4elIOBEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®@. Peman, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuie! 1 cxembl: «Bo3anknoBenne CoHEYHOM CUCTEMEBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenpHass KkieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHass CHCTEMa OPraHMUYECKOrO0 MUpay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOEHUS 4YEJIOBEKAa M YEIOBEKOOOPa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «J/lpeBHenmme moan», «/peBrHue mogm», «llepseie
COBPEMEHHBIE JI0IN», «HenoBeYeCKne pach».

O6opynoBanue:  mymsku  «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBbOHIIA), CIENKU WIH
H300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOwmia, ckpebyia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJuieKius «Dopmbl
COXPaHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Ipaktuueckast padora Nel. «3ydyeHune nckomaemMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl 1 OKpPY:Ka0IIasi cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAsA, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruueckue (Paxtopel. Kiaccudukanus sKonorudeckux (HakTopos:
abnotuyeckre, OWOTHMYECKME U aHTpOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(haKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOphl: CBET, TEMIepaTypa, BIaKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornueckne puTMsl.

buortnueckue (bakTophI. Bunpl OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. [lapasurusm, xkoomnepauus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HaueHHWe OHOTHUYECKUX B3aUMOJIECUCTBUUA I CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH monyysinud. OCHOBHBIE IIOKa3aTesn
HNOMYJISIUUN: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4uCI€HHOCTH MOIYJISIUU U €€ peryssuusl.

JlemoncTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpeabl oOUTaHUS
opranuzmoBy», «®Portonepuoansm», «llonmymanum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTHU NOMYJISAIMUA UHDY30pun-Typenbkmny», «Ilumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGoparopHas padora Ne3. «Mopdosiornueckue 0COOEHHOCTU PACTEHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota No4. «BnusiHue cBeta Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota No2. «IloacyéT MIOTHOCTH MOMYJIALMI pa3HbIX BUIOB
paCTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbsl OHMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
(§7(0)1(S: (k1R

Dkoyioruueckrue cuctembl (d9kocuctembl). Ilonstue 00 »skocucreMe u
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBI 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHU HSKOCHUCTEMBI. [luleBble 1enu ©  CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuoMacca, MPOIYKUUS. IKOJOTUYECKUE
nUpaMubl: TPOIYKUIHUU, YHUCICHHOCTH, OunomMaccel. CBONCTBa HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOo0pasus Ha 3eMIie.

Yuenue B. U.Bepnaackoro o Ouocdepe. I'paHulibl, cocTaB U CTPYKTypa
ouocdepnl. JKuboe BemectBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aNbHOM 3KOCUCTEMBL. J(MHaMHuYecKoe paBHOBecME€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OHnochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3eMiau. AHTPOIIOTEeHHbBIE U3MEHEHHS B Ouocdepe.
['mo0anbHbIE SKOJOTHYECKUE TPOOIEMBI.

CocyiecTBoBaHue IIPUPOABI U YeJIOBEYECTBA. CoxpaHeHue
O01opa3HO00pa3us Kak OCHOBA yCTOMYMBOCTH Ouoceprl. OCHOBA palMOHAIbHOTO
VOpaBJICHUS NPUPOAHBIMUA pPECYypcaMH W WX HCHOJb30BaHWe. JlocTmxeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nuTaHus», «IKOJIOrHMUECKas NUPAMHUAAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buorneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBbIE  BO3JEUCTBUS HA NpUPONY», «BakHeWline UCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX Boi», «[louBa — BakHeMIash cOCTaBIISAIOIIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
paauoOaKTUBHOIO 3arpsisHeHust Ouocdeprb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »dKpaH Ouocheps,
«Kpyrosopot yriepoaa B 0uocdeper, «KpyroBopot a3ota B IpUpoIe».

O6opynoBaHue: MoJeb-anIiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapuu M KOJUIEKIUMHM pAaCTeHUd U
KUBOTHBIX, PUHAIJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpYIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepanuu, U300paXeHHUS OXPaHSIEMBIX BHJIOB
pacTeHU! U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLI 11O
BMOJIOTMN HA  BA30OBOM  VPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiauBalOTCs TpeOOBaHMS K pe3yjbTaTaMm
OCBOCHHSI  OOydYalOUMMHUCA TMPOrpaMM  CpeIHEro oOlEero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHUS Mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O0YJarolUMUCS POCCUNUCKON
FPaKIaHCKOM MJCHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIpEJEeiICHUI0, HaJIMYhe MOTHBAlUM K OOy4YeHUIO  OHOJIOTHH,
LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUN JUYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUYCCKUX TPAAUIUNA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBAThCS B CBOCH
JESITEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIHUMU CHUCTEME
OMOJIOTUYECKOTO0  00pa30BaHMs, HaJIUYHE HSKOJOTHYECKOr0 IMPAaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThI OCBOCHUS Ipeamera «bHuonorus TOCTUTAOTCS B
€IUHCTBE YYEOHOM ©W BOCHHUTATEIBLHOM JCATEILHOCTH B COOTBETCTBHUH C
TPAIUIIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU, UCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBWJIaMH W HOpMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, PAa3BUTHUS BHYTPEHHEW TO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyAa U CTapUIEMy MOKOJCHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCPEKHOTO OTHOIICHHMS K KYJIBTYPHOMY HACICIUIO M
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont denepanuu, Npupoae u
OKpYXaruien cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOoro mnpeamera «buonorusy»
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
chOpPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIEeCTBA, pPaCUIUMpPEHUE >KU3HEHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOIECCE peau3allMi OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHOM JIESATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpa;xaaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA TMPHU CO3/IaAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEAENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX W HUCCIEAOBATEIbCKUX 3aJa4, YBaXKUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB TMpU OOCYXXIECHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOMN rpa)XXJaHCKON UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropaoctu 3a CBOM Kpail, ¢BOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOSALIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHUS OWOJOTUM B TIO3HAHUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEMHOM MKU3HU B COOTBETCTBUU C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3¢TEeTH4eCKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUYas ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BocnuTaHus, (GopMHUpPOBaHMSA KYJLTYPbI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W pealu3anus 370pOBOro M Oe3omacHoro obpasza >KU3HH
(3m0poBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI U HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryisipHas (dundeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOI0O W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE ULEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€301acHOro MOBEICHUS B CUTyalUsIX, YITPOXKAIOIIUX 3J0POBBIO U )KU3HHU JIOEH;

OCO3HaHUE TOCJIEACTBUNA W HENPUATUS BPEAHBIX NMPUBBIUEK (YNOTPEOICHUS
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IUIAHUPOBATh U CAMOCTOSTEIBHO

BBINOJIHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpodhecCHOHATbHOU e TeNIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) IKOJIOTHYE€CKOI0 BOCIIUTAHMSI:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOW KyJIbTYphbl: MNPUOOPETEHHE OIbITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCHEACTBUHA JUid
OKPYKarOIIEH CPEbI;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHUST W YMEHUS TMpU pEUIeHUU MpoOJeM, CBS3aHHBIX C PalMOHAJIBHBIM
IPUPOJIONOIB30BaHUEM  (COONIIOIEHWE  TPaBWJI  MOBEACHHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXpAaHEHHE pABHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JEUCTBUN, MPUHOCAIIUX BPEd  OKPYKAKOUIIEH
OPUPOAHON cpelie, YMEHUE MPOTHO3UPOBATh HEOIArONPUSITHBIE 3KOJIOTHYECKHUE
MOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUH U MIPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHONM, KOMMYHUKATUBHOW W COLHAAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN JESITENBHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHWTATEIICKOM KYyJNbTYpPBl KaK CpEICTBA
B3aMMOJICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneun@uk OHOJOrMM KaK HayKH, OCO3HaHUs €€ poJii B
(OpMUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO
MPEACTABICHHUS 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peUlIeHUuu MpodiieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAUYMMOCTH OMOJIOTHM Ui COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemaTb PEeCcypCHble MpoOJeMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/AA U3 III00aJbHBIX HKOJIOTHYECKUX MPOOIIeM U
o0ecrieyeHus  Mmepexoja K  yYCTOMYMBOMY  pPa3BUTHIO,  PaLMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKHX 3HAHUHW B LENIX
HOBBIIIEHUST OOIIed KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTHU OOydaronuxcs, (GopmMupyeMoi
pU U3Y4YE€HUU OHOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIONb30BaTh TOJydaeMble 3HAaHUSA i1 aHaiu3a u
OOBACHEHHUSI SBJIICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYEHHs] HAa OCHOBE HAay4YHBIX (DaKTOB H
VMMEIOLIMXCS JAHHBIX C LIEJIbIO ITOYYEHHUs] TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIEHHOCTH HAYyYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBIISTh
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATENBHOCTh UHANBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caMO00Opa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH IO OHOJOTUH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yiabTaThl OCBOCHHS y4eOHOTo mnpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMBIC JUISI (OPMHUPOBAHMS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIEHaAYYHbIE MOHATHUS, OTpaXKaloIIue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M chenuduKy METOJO0B IO3HAHMS,
HCTIOJBb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOlLecc,
CUCTEeMa, Hay4HbIM (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHue,  HAOMIOJCHUE,  HU3MEPEHHE, OKCIEPUMEHT U JPYrux),
yHUBEpCAJIbHbIE Y4eOHBbIC JEeUCTBUS (MTO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue (GyHKIMOHATBHOM
IPaMOTHOCTH W CONMAJBHON KOMIIETCHIIMM OOYYaroIUXCsl, CIOCOOHOCTH
00yJaromuXxcs MCIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHEIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yHUBEpCalIbHbIC y4uyeOHbIE JEHCTBUS B
MO3HABATEILHON U COI[MATIBHOM MIPaKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa3oBaHuUsl IOJHKHBI OTPakKaTh:

OBaanenue YHHBepPCAIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
NEUCTBUSAMM:

1)0a30Bble JJOrHYEeCKHE TeHCTBUS:

CaMOCTOSITeILHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiIacCU(dHUKaIMK, 0000IEHNS ), pACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHUM (BBIICIATh UX XapaKTepHbBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3U C JIPYTUMH TIOHATHUSIMM ),

OMpEeNeNATh ILEIH ACATCIbHOCTH, 3ajiaBas mapaMeTpbl W KPUTEPUHU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IESITEIbHOCTH C MOCTABICHHBIMU LETISIMH;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUS JIJIs1 OOBbICHEHUs (PaKTOB U SIBIICHUMN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKHUE PACCYXICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TNPOTHBOPEUYHS B PacCMaTpHUBaEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/JICILHBIC Cpe/acTBa INIE: npeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHHN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH ITOCIIEACTBUH IEATEIBHOCTH;

KOOPAMHUPOBaTbh M  BBIIOJHATH padOTy B  YCIOBHUAX  PEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30BbIe HCCIIeI0BaATEILCKUE 1eHCTBHS:

BJIa/IE€Th HaBBIKAMU Y4eOHO-HCCIIEA0BATENbCKON U POEKTHOM J1€ATEIbHOCTH,
HaBBIKAMM  paspelieHuss 1Opo0JeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PEIIEHU MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHJBl JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTalyH, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh Hay4YHbI TUIT MBIILUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TPUYMHHO-CIICCTBEHHBIE CBA3M W aKTyaJlU3UpOBaTh 3ajavy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HAaXOAUTh apryMEHThl AJi1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHMsS 33aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh LEJICHANPABICHHbBII MOUCK IEepeHoca CPEACTB U CIHOCOOOB
nercTBUs B TPOGECCUOHANIBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U MPAKTHUYECKYIO O0JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ I0CTOBEPHOCTh U HETIPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3alpOChl U MPUMEHATh PA3JIMYHBIE METOJBI MPHU MOUCKE U
otOope Ouosornyeckoil nHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS Y4eOHBIX
3ajady;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpenCTaBICHHUS
ouosiornyeckor uHbopMaIuu (CxeMbl, TpaduKu, AUArPaMMbl, TaOIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEIACTBAa IMpU padoTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HarJIIHOCTH;

BJIAJETh  HAaBbIKAMM  pAcHo3HaBaHMS W 3allUThl  MHQPOpPMALUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHHe YHMBEPCAJbHBIMH KOMMYHHKATHBHBIMH 1e/iCTBUSIMU:

1)o0menne:

OCYILIECTBISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEJIBHO BBIIOJIHEHUS MpeasiaraeMoiu
3a/1a4y, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCTH MO3ULMUHN JIPYTUX YYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, INOHWMATh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETrOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruX JIIOJEeH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPpEKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB.

2)coBMeCTHAA A1eSITeIbHOCTD:

NOHUMATh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
OpPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKy W METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEH Ka)A0ro YieHa KOJIJIEKTHUBA;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAWUHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBISATH IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHMH YYacTHHKOB, OOCYXKJIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa M KaXXJIOr0 y4YaCTHHKAa KOMaHIbl B
oO1Iui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBAaTh MJAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbLHBIMHU PeryIsiTUBHBIMHU 1e/iCTBUSMU:

1)camoopranusanus:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHS MPOOJEM H HX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYAITUsX;

BbIOMpaTh Ha OCHOBE OHWOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHAX M NOCTYIIKAaX MO OTHOLICHWIO K YKUBOMW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIIITh MO3HABATENIBHYIO JESTEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MNpoOJeMbl C  y4€ToM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEeLLICHHUE;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPyauLUU B
pPa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBIIIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  IO3HABATENIbHOW  pedieKcMH KaKk  OCO3HAHUSA
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLECCOB, UX PE3YNbTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLIEHWBATh PHUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHHUS MO0 UX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPU aHAJIW3€ pe3yJbTaTOB
NEeATEINbHOCTH;

3)npuHATHE Ce0A M APYTHUX:

NPUHUMATh Ce0sl, MOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AaHAJIU3E pe3yIbTaTOB
NEeATEIBHOCTH;

NPU3HABATh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

Peanuzayus eocnumamenvno2o nomenyuana npeononazaem cieoyroujee: -
MIPUBJICYEHHE BHUMAHUS 00yYaroIMXCsl K HEHHOCTHOMY aClEeKTy IpeIMeTa,
MHUIIUTUPOBAHUE 00CYXICHHI, BEICKA3bIBAHUI CBOETO MHEHUS, BRIPAOOTKU CBOETO
JUYHOCTHOT'O OTHOILIEHUS K H3y4aeMbIM COOBITUSIM; - TPUMEHEHUE NHTEPAKTUBHBIX
(opM pabOThI — MHTEIUIEKTYAIbHBIX, CTUMYJIMPYIOLIIUX TO3HABATEIBHYIO
MOTHBALINIO, JAIOIINX BO3MOKHOCTb IPUOOPECTHU OIBIT KOHCTPYKTUBHOIO JUAJIOTA;
IpyNIoOBOM pabOThl, KOTOpPask yYUT CTPOUTH OTHOLIEHUSI U J€HCTBOBATh B KOMAH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIUICHUS; - TOOYXKACHHUE yUaluXcs
co0JII01aTh HOPMBI TTIOBEJICHMUSI, ITpaBUIIa OOLEHUS CO CBEPCTHUKAMM U NEAaroraMu,
COOTBETCTBYIOIIUE YKJIAAy IIKOJIbI, YCTAHOBJICHUE U ITOAJIEPIKKA
n00poxkenaTenbHON aTMOoc(hephl; - THUIIMMPOBAHUE U TIOJACPKKA
UCCIIEIOBATEIBCKOM IEATENbHOCTH 00YYarOINXCsl, INIAaHUPOBAHNE U BBIITOJIHEHUE
VHJABUAYAJIBHBIX U TPYIIIOBBIX IPOEKTOB BOCIIUTATENBHON HAIIPABIEHHOCTH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieruduieckue s yueoHoro npeamera «buomorus»
Hay4HbIE€ 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALUU U
peoOpa30BaHUI0 3HAHUM, BUbI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B pa3jMUYHBIX Y4E€OHBIX CUTYallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpeameTHble
pe3yJIbTaThl MIPEICTaBICHbI IO FoJaM 00yUYeHUsI.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHoro mnpeamera «buonorus» ¢ 10
KJlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHATBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUS )KM3HEHHBIX 3a/a4;

YMEHHE pPACKpPBIBATh COJAEpkKaHHE OHOJOTMYECKMX TEPMHUHOB U IOHSATHIL:
KHU3Hb, KJETKA, OpraHu3M, MeTaboim3M (OOMEH BEIIeCTB W MpeBpalleHUe
SHEPruM), TOMEOCTa3 (CaMOPEryJsiliys), YPOBHEBAsI OPraHU3alMsl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;



yMEHUE Hu3IaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MYTallMOHHAs, LEHTpajdbHas JOrMa MOJIEKYJISpHOM  OWOJOrMu), 3aKOHBI
(I''Mennens, T.Moprana, H. 1.BaBuiioBa) u ydeHus (0 1leHTpax MHOTooOpasus u
MIPOUCXOXKICHUS KylIbTypHbIX pacTteHuid H. I.BaBuioBa), onpenensiTe rpaHUllbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
OMKCAaHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUMN, OpraHu3alys U IpPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBWJKEHHME  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEIMYHMHAMH, OOBSICHEHUE TOYICHHBIX

PE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB,;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U
AYKapuoT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUS SHEPTHH B KIETKE, (POTOCHHTE3a,
IUTACTHYECKOTO W SHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHUS OHMOJIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, NIl TMPUHITHS MPAKTUYECKUX PEIICHUI B IMOBCEIHEBHOU
KU3HU C 1IeJIbI0 oOecrieyeHus: 0e30MacHOCTH CBOETO 3/I0POBbS U 3]I0POBbS
OKPYXKAIOIIUX JIFOJIeH, COOJIIOICHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAIOIIEh
MIPUPOTHON cpefie, MOHMMaHWE HEOOXOAMMOCTH HWCIIOJIb30BAHUS JTOCTHKCHHM
COBPEMCHHOMU ounonoruu U OMOTEeXHOJIOTHIA IS PAIMOHAILHOTO
PUPOIOIIOIH30BAHNS;

YMEHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3aJayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAaHMUE, CICTUICHHOS HACJICIOBaHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJHATH JIA0OpATOPHBIE M MPaKTHYECKHe paboThl, COOII0NATH
npaBuia npu padboTe ¢ yueOHbIM U JIa0OPATOPHBIM 000PYTI0BAHUEM;

YMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POpPMAIIHIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIONIYI0 TIICEBAOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGMOPMAIINK, HAYIHO-TIOMYJISPHBIC
MaTepuaibl), ITUYECKHE AacCTEeKThl COBPEMEHHBIX WCCIECIOBAaHUNA B OWOJIOTHH,
MeuIHEe, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBCHHBIC THMCHBMEHHBIE W YCTHBIE COOOIICHMS,
0000111251 OMOJIOTUYECKYI0 MH(OPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
WCIIOJIH30BaTh MOHATUIHBIN ammmapaT OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHMS ydueOHOro mpeamera «buomorus» ¢ 11
K1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-



HAay4YHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHs, O BKIAJE POCCHUCKUX W
3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTUE OWONOruU, (GYHKIIMOHATLHOM
I'PaMOTHOCTH YeJIOBEKa VIS PEIICHUS KU3HEHHBIX 337124,

YMEHHUE PaCKphIBAaTh COJEPKaHWE OMOJOTUYECKMX TEPMUHOB W TIOHSTHU:
BHJI, TIOMYJISALINSI, TCHO(MOH/I, BOJIONMS, ABUKYIINE CHIbI ((haKTOPBI) SBOJIOINH,
MPHUCTIOCOOTICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, IKOJIOTUYECKUE (haKTOPHI,

DKOCHUCTEMa, TPOAYLEHTH, KOHCYMEHTHI, pEAyICHTHl, [eNH  IHUTAHMUSI,
AKOJIOTHYECKas MupamMua, OuoreoreHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOopuH (IPBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3aponpimieBoro cxonactea K. M.bspa, uepenoBanusi TriaBHBIX HalpaBiICHUN U
nyteit aBomoniun A. H.CeBeprioBa, yuenus o Ouocdepe B. M.Bepnamckoro),
OTIPEIEIATh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBJKCHHME  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXJy HCCIECIyEMbIMU BEJIMUYUHAMH, OOBSICHEHHE MOTYyUYEHHBIX
PE3yNbTaTOB, WCIOJB30BAHHBIX HAYYHBIX TMOHATHH, TEOPUA W 3aKOHOB, YMCHHE
JienaTh BBIBOJIbI HA OCHOBAHUU TMOTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIC TPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BWJIOB, TMOMYJSIHUN, MPOIYIIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U 3KOCHCTEM, OCOOEHHOCTH TPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOrO0 O0TOOpa, BUA000pa3OBaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEIIECTB W TOTOKA HSHEPTMM B DKOCHCTEMAaX, AHTPOIMOTCHHBIX HM3MEHECHUU B
HPKOCHUCTEMAax CBOEH MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U OHMOTCOXMMHYECKUX
LIMKJIOB B OnMocdepe;

yMEHHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHCHHS OMOJIOTHYECKHX
IPOLIECCOB M SIBJIICHUM, Il NMPUHATHS MPAKTHUYECKUX PELICHH B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 obecrieyeHus Oe30MacHOCTH CBOETO 3J0pPOBbS U 370POBbS
OKPYXKAIOIIUX JIIOJIeH, COOJIIOICHHSI HOPM TPAMOTHOTO TIOBEACHUS B OKPY KarOIIeh
OPUPOAHON Cpejie, MOHMMAaHHWE HEOOXOAMMOCTH WCIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOM OMOJIOTUH ISl pallMOHAIBHOTO MPUPOJIOTOJIb30BAHMS;

YMEHHUE peIaTh JIEMEHTAPHBIE OMOJIOTMYECKHUE 3a/1aud, COCTABIISATH CXEMbI
MepeHOCca BEIIECTB U YHEPTUH B IKOCHUCTEMaxX (LIETH MUTAHUS);

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TMPaKTHUECKHe paboThl, COOII0MATH
npaBuia mpu pabote ¢ ydeOHbIM 1 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTUYECKOTO  COJIepKaHUS, BKJIIOYAIOLIYIO [ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3TMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(MOPMAINH, HAYIHO-TIOMYJISIPHBIC
Marepuanbl),  paccMaTpWBaTh  TJO0ATBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;



YMCHHC CO31aBaThb COOCTBEHHBIE ITMCBMEHHBIE U YCTHBIC COO6I_[ICHI/I$I,
0606111351 6I/IOJIOFI/I‘ICCKYIO I/IH(bOpMaHI/II-O N3 HECKOJIbBKMX HCTOYHHWKOB, I'PAMOTHO
HCII0JIb30BaTh ITOHATUNHBIN arIiapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumMeHoBaHue KoanyecTBO yacon
dueKkTpoHHbIE (LM (POBbLIE)
n/ pa3aesioB  TeM KoHnTtpoJbHbie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE pecypchl
n NMPOrpamMMbl padoThbI padoThI
bubmuorexa [JOK
1 buosiorns Kax nayka 2 05 https://m.eds00.ru/7f41c292
5 JKuBble cucTeMbl U UX 1 bubmuorexa [JOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XUMHYECKUHN COCTaB U 8 1 bu6mmoteka [IOK
CTPOECHUE KIIETKU https://m.edso00.ru/7f41c292
4 KuznenesaTeabHOCTh 6 1 bu6nuorexa [IOK
KJIETKH https://m.edsoo.ru/7f41¢292
PasMmHOXeHUE U
5 HHIUBUYAIbHOE 5 1 bubmorexa TIOK
ABIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTaHU3MOB
HacnencrBeHHOCTD U
6 W3MEHUYHBOCTh 8 15 bubmmorexa HOK
' https://m.eds00.ru/7f41¢292
OpPraHHU3MOB
7 Cenekiusi OpraHu3MOB. 4 1 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6nunorexa [JOK
8 P 0
CICPRHOC BPEMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO
- 34 2 4

YACOB I1O ITPOT'PAMME



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 KITACC

HaunmeHnoBaHue KoandecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB U TEM Konrpoabnsie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE PeCypPChl
NPOrpaMMmblI padoThI padoTnI
OBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
OuoJorus https://m.edsoo.ru/7f41cc74
Bo3nnknosenne n
a3BUTHE KU3HU 9 0.5 bubnmorexa [TOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranu3msl u
R — 5 1 bu6mmoreka [IOK
Py https://m.edsoo.ru/7f41cc74
cpena
Co00
A 9 BuGmorera LIOK
. https://m.edsoo.ru/7f41cc74
CHUCTEMBEI
PesepBHOE Bpems 2 bubmorexa [JOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KosnvecTBO 4acoB
DJIeKTPOHHBbIE
Hara uugposbie
n | Tema ypoka KonTposabubie IIpakTuyeckue
Bcero H3ydeHust o0pa3oBaTejibHbIE
/ pa6oThbI pa6oThbI
pecypchl
n
bubnunoreka LIOK
buonorus B cucreme https://m.eds00.ru/863e612
4.09.202
1 HayK 1 04.09.2023 2https://m.eds00.ru/863e63
2a
Mertoapl MO3HAHKS
YKUBOU IIPUPOBL.
I1 6ota Ne
1 ququC:j;aI:;IeOTa bubmuoteka [IOK
2 «aenoin 1 0.5 11.09.2023 https://m.eds00.ru/863e612
Pa3TUYHBIX METOJIOB TPH 5
N3y4YEHUU B
OMOJIOTHYECKUX
00BEKTOBY
buonornueckue CUCTEMBI bubmorexa TIOK
3 ’ 1 18.09.2023 https://m.eds00.ru/863e656
MTPOIIECCHI U X U3YUCHHUE 4
XUMHYECKHI COCTaB bubnunotexa LIOK
4 KJIeTKu. Boma u 1 25.09.2023 https://m.eds00.ru/863e674
MHUHEpAJIbHBIE COIU €
benku. CoctaB u bubmorexa TOK
5 ' 1 02.10.2023 https://m.eds00.ru/863e6b7

CTpOoeHHue OEITKOB

2



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

DepMeHTBI —

OMOJIOTHYECKHE
KaTaJnu3aTophbl.
Jlaboparopnas pabora Ne bubnmnoreka HOK
6 1 «3yuenune 0.5 09.10.2023 https://m.eds00.ru/863e6b7
KaTaInTHYECKON 2
AKTUBHOCTH (pepMEHTOB
(Ha mpuUMepe aMHIIa3bl
WJIM KaTaiasbl)»
bubnuorexa [JOK
7 VYrieBobl. JInmu bt 16.10.2023 https://m.eds00.ru/863e687
0
HykI1enHOBBIE KHCIIOTHI. bubmorexa [IOK
8 23.10.2023 https://m.eds00.ru/863e6d5
ATO c
Wcropus n metoasl bubmuoteka [IOK
9 U3YyUYEHUS KIIETKH. 06.11.2023 https://m.edsoo.ru/863e6e8
Knerounas teopust 8
10 Knerka kak nenoctHas 13.11.2023

KHUBas CUCTEMaA



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Crpoenue
3YKApUOTUYECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHHS KIETOK

bub6nmoreka [IOK
https://m.edso0.ru/863e6ff0

11 pacTeHui, }KI/IBOTHj)IX, 0.5 20.11.2023 https://m.edsoo.ru/863716
rpu0oB 1 OaKTepui 1Mo c
MHKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux
OIHCaHUE)
OOMeH BEIIeCTB WIH bubsmorexa [IOK
12 27.11.2023 https://m.eds00.ru/863e766
MeTa0oIn3M c
DOTOCHHTES. bubmmoteka [IOK
13 04.12.2023 https://m.edso00.ru/863e7c9
XeMocHuHTE3 8
bubmmoteka [IOK
14 | Dmnepreruueckuit 0OMeH 11.12.2023 https://m.edsoo.ru/863e7aa
€
’Ku3HEeHHBIN 1TUKIT
KJIETKH. [lenenne KiIeTku.
Murto3. JlabopaTopHas
bubnunoreka LIOK
15 | P abora Ne 3 0.5 18.12.2023 https://m.edso00.ru/863e7dc

«Habmronenne MuTo3a B
KJICTKaX KOHYMKA
KOpeIIKa Jyka Ha
TOTOBBIX

4



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

MUKpOIpenaparax»»

Buocunres Oenka.

bubnunoreka LIOK

16 | Peakuust MaTpu4HOTO 25.12.2023 https://m.eds00.ru/863e796
CUHTE3a €
TpaHCISLIS — bubmnorexa [JOK
17 | _panewm 15.01.2024 | https://m.eds00.ru/863¢796
OnocHuHTE3 OerKa .
Hexkneroutsie hopMbI bubnmorexa [TOK
18 P 22.01.2024 | nhttps:/m.edsoo.ru/863e754
KU3HU — BHUPYCHI 0
bu6mmoteka IIOK
@OpMBI pa3MHOKEHUS https://m.eds00.ru/863e81b
29.01.2024
19 OpraHu3MoOB 6https://m.edsoo0.ru/863e83
le
bu6nunorexa [JOK
20 | Meiio3 05.02.2024 https://m.eds00.ru/863e7f4

a



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

OO6pazoBaHue 1 pa3BUTUE
MTOJIOBBIX KJIETOK.
O1iog0TBOpEHHE.
JlaGopaTopHas paborta Ne

bubnunorexa LIOK

21 0.5 12.02.2024 https://m.eds00.ru/863e81b
4 «3yueHue cTpoeHUs 6
ITOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOTIperiapaTax
VHAHBU Ty abHOE bubnuorexa [JOK
22 19.02.2024 https://m.eds00.ru/863e843
pa3BUTHE OPTAaHU3MOB 6
['eneTnka — Hayka o bubnnoreka [JOK
23 HACJIEJICTBEHHOCTU U 26.02.2024 https://m.edso0.ru/863e86f
U3MEHYMBOCTHU 2
3aKOHOMEPHOCTH
HaCJEJOBaHUS bubmmoteka IIOK
24 | TIpU3HAKOB. 04.03.2024 https://m.eds00.ru/863e887
MoHOruOpuIHOE 8
CKpECIINBaHUE
UTHOPHTHOE
i:[KpCII_III/)IB:HI/IC. 3akoH bubmorexa LIOK
25 11.03.2024 https://m.edso0o.ru/863e89a

HE3aBUCHUMOTI'O
HaCJICOOBaHHA IIPU3HAKOB

4



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

26

CuemienHoe
HaCJIe/IOBaHNE
MIPHU3HAKOB.
Jlaboparopnas pabora Ne
5 «3yuenune
pE3yIbTaTOB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPEIIHUBAHUS Y
Jpo30(HITBl HA TOTOBBIX
MUKpOITpernaparax»

0.5

25.03.2024

bu6nuoreka [IOK
https://m.edso0.ru/863e8c6
0

27

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB, CLIETIJIEHHBIX
C TOJIOM

01.04.2024

bubnunoreka LIOK
https://m.edso0.ru/863e8c6
0

28

N3MeHYnBOCTSD.
Henacnencrsennas
W3MEHYUBOCTb.
JlaGopatopHnas pabota Ne
6. U3yuenne
MOAUGUKAITMOHHON
W3MEHYUBOCTH,
IIOCTPOECHHE
BapHUAIlMOHHOTO pAJa U
BAPUALIMOHHON KPUBOI»

0.5

08.04.2024

bubnmorexa LIOK
https://m.edso0.ru/863e8ef
e



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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Hacnencrsennas
U3MEHUYHUBOCT. Eu 1IOK
HOJIMOTEKA
No
29 JlaGopatopnas paGOUT 2 1 0.5 15.04.2024 https://m.edsoo.ru/863e8ef
7. «AHanu3 MyTauun y .
JPO30(Q MBI HA TOTOBBIX -
MHUKpOIIpernapaTax»
bubmnorexa [JOK
30 I'enernka yenoBeka 1 22.04.2024 https://m.eds00.ru/863e8d7
8
PesepBHbIii ypOK.
O06o0061IeHNE 110 TEME
31 «HacnencTBeHHOCTD B 1 29.04.2024
W3MEHYHBOCTh
OpPraHU3MOB»
Cenekuus Kak HayKa U bubmiorexa [IOK
32 K 1 06.05.2024 https://m.eds00.ru/863e921
mpoiecc 4
MeToan!l U JOCTHIKEHUS bu6nunorexa LIOK
33 | cenekuuU pacTeHUM u 1 13.05.2024 https://m.eds00.ru/863e921
YKUBOTHBIX 4
buorexnonorus kak but6mmorekxa [IOK
34 | otpacib MPOU3BOJCTBA. 1 20.05.2024 https://m.eds00.ru/863e933
KourponbHas pabora 6
OBIIEE KOJIMYECTBO 34 4

YACOB I1O ITPOT'PAMME



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

11 KITACC

Ne KosimuecTBo yacoB
DJIEKTPOHHbBIE
Mara uugposbie
n | Tema ypoka KonTtposbHuble IpakTu4eckue
Bcero U3y4yeHust o0pa3oBaTejbHbIE
/ pa6oThI pa6oThbI
pecypcbl
n
OBouIoLIUS U METObI €€ bubmmorexa [JOK
1 B 1 https://m.edso00.ru/863ea20
U3YYEHUS o
Wcropus pa3Butus bubnuoreka [IOK
2 npeJcTaBlIeHU 00 1 https://m.eds00.ru/863e957
3BOJIIOLIAN 0
bubmmoteka [IOK
3 MWUKPOIBOIFOIIHS 1 https://m.edso00.ru/863e9c1
€
[Tommyssius xax
JJIeMEHTapHast eMHULA
BH/Ia ¥ SBOJIIOIIHM. bubmnoreka IIOK
4 JlaGopatopHas paboTa Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHUE BHIOB MO 6
MOP(OIOTHIECKOMY
KPUTEPHIO»
JIBuoKymye cuibl bubmuoreka [IOK
5 (ameMeHTapHbIe 1 https://m.edso0o.ru/863e9da

(axTOpHI) FBOIIOLUH

4



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

EcrecTBenHslIi 0TOOp 1

bubmuorexa [JOK

6 https://m.eds00.ru/863e9ed
ero (hopmbl 0
Pe3ynbTare! 3BOMIOLMK:
MPUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BUJI000pa3oBaHueE.
7 JlaGopaTopHas pabota Ne 05 bubnmoreka [JOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
PUCTIOCOOJIEHHOCTH
opraHu3ma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hanpapnenus u nytu bubnnorexa [IOK
8 P vt https://m.edso00.ru/863e9c1
MaKpO3BOIIOIIUU o
9 HeoGpatumocTts
SBOJTIOIIH
10 Ucropus xu3nu Ha 3emiie
U METOIbI € U3yUeHUS
T'unoTess but6mmorekxa [IOK
11 MPOUCXOKACHUS KU3HU https://m.edsoo.ru/863eaba
Ha 3emJe 6
PazBuTHe *K1U3HU Ha but6mmorexa [IOK
12 3emute 1Mo 3pam u https://m.edso0o.ru/863eabb

neproIam

e
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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OCHOBHBIE dTaNbl
9BOJIIOIAH

PacTUTEIBHOIO U
YKUBOTHOT'O MHpA.

bu6nmoreka [IOK

13 | IIpakrtuueckas pabota Ne 0.5 https://m.edsoo.ru/863ea8b
1 «M3yuenue c
MCKOTIAEMBIX OCTAaTKOB
pacTeHUH U )KUBOTHBIX B
KOJUTCKITHSX )

bubnnorexa [JOK

CoBpeMeHHas cucTeMa

14 https://m.edsoo.ru/863ea48
OpPraHUYECKOTO MUpa o

15 DBOJTIOLIMS YEJIOBEKA bubmorexa [JOK
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JBIoKyIIHE CHITBI Bbubmuorexa IIOK

16 | (daxTopsi) https://m.edsoo.ru/863ead4
aHTPOIIOTeHEe3a 4

17 OCHOBHBIC CTaauHN
SBOJTIOIMH YETIOBEKA
YenoBeueckne pacel U

18 MIPUPOIHBIE aTaNITAllnU Bubmiorexa ITOK

pup https://m.edsoo.ru/863eaea?

YelroBeKa
PesepBHBIi ypOK.
O00011eHnE 110 TEME

19 «Bo3HUKHOBEHHE 1
pa3BUTHE )XKU3HU Ha
3emie»

20 DKOJIOTHS KaK HayKa



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

91 Cpenpl oOuTanus u bubnmoreka [JOK
9KOJIOTHUYECKHE (DaKTOPBI https://m.edsoo.ru/863eafec
AolunoTtndeckue GpakTopsl.

JlaGopaTopHas pabora Ne

3. «Mopdonornyeckue

OCOOEHHOCTH PACTCHHI

U3 pa3HbIX MECT bubmorexa HOK

22 0.5 https://m.edso00.ru/863eb10
oOHUTaHUY. o
Jlaboparopnas padora Ne -

4. «BausiHue cBeTa Ha

POCT U pa3BUTHE

YEpEeHKOB KOJIeycay
bu6nuorexa [IOK

23 buoTtnueckue haxkTopsl https://m.edso00.ru/863eb34

8

DKOJIOTHYECKHUE

XapaKTePUCTUKU

TIOTTYJTSITIVIH.

24 | Tlpaxtuueckas paborta Ne 0.5
2 «Iloacuér nmaoTHOCTH
MOMYJISIIIAIA Pa3HbIX
BUJIOB PACTCHHIN»

but6mmorekxa [IOK
Coo0b1ecTBa OpraHu3MoB
25 https://m.eds00.ru/863eb46

— OHOIIEHO03

a



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

DKOJIOTUUECKUE CUCTEMBI

bubmuorexa [JOK

26 https://m.eds00.ru/863eb46
(3KOCHCTEMBI) 3
OcHOBHbIE TIOKA3aTENN
KOCHCTEMBEI.
27 DKOJOTHYECKHUE buomorexa LIOK
. https://m.edso00.ru/863eb5fa
nupamuiel. CBolicTBa
skocucteM. CyKieccus
28 [IpupoaHbIe 5KOCUCTEMBI
29 AHTPOIIOT€HHBIC
9KOCHUCTEMBI
bu6nuorexa [IOK
buocdepa — rinobanpHa
30 nocgep o pHad https://m.eds00.ru/863ebb5
sKOCHCTEMa 3eMITH .
3aKOHOMEPHOCTH bubmuotexa [IOK
31 CYIIIECTBOBAHUS https://m.edsoo.ru/863ebd1
ouocdeps 6
YenoBeuecTBO B
32
ouochepe 3emau
bu6nunorexa [JOK
CocyliecTBOBaHHE
33 https://m.edsoo.ru/863ebal

mpupoAbl U 4CJIOBCUCCTBA

e
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Pe3epBHBII  ypOK.
O06001IeHIEe TEMBI

34 «Coo01ecTBa u 1
JKOJIOTUYECKUE
CHUCTEMBI»
OBIIEE KOJIMYECTBO 34 25

YACOB IIO ITPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAHEHUKA

1) Cyxopykosa JI.H., Kyumenko B.C. buonorus. 10-11 knaccel: yyeOHHK 00111e00pa30oBar. yupex.
— M.: [Ipoceemienne, 2012.

METOIUYECKHUE MATEPHUAJIBI VI YUUTEJIA

1) Cyxopykosa JI.H., Kyamenko B.C., ImutpueBa E.A. Meroaudeckue pekomenaaiuu. [locodue mast
yuuteneit.- M.: IIpocsemenue, 2013.

2) CyxopykoBa JI.H., Kyumenko B.C. Buosorus. ITporpammsl 0011e00pa3oBaTeabHbBIX
yupexxnenuit. 10-11  kmaccel: mocobue miis  yuuteneidl oOmeoOpaszoBar. yupexa. — M.:
[Tpoceemienue, 2012.

3) OyumaMeHTaNbHOE SAPO COAep)KaHus obmiero obpasosanus / Poc. akaa. Hayk, Poc. akan.
oOpasoanus; o pen.B. B. Kosnosa, A. M. KonnakoBa. — 4-¢ u3., nopad. — M.:IIpoceemenue, 2011.
— 79 c. — (CtanmapTbl BTOPOTO TIOKOJICHHS).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

http://www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH
http://www.eidos.ru — Diimoc-1eHTp TUCTAaHIIMOHHOTO 00pa30BaHHMS

http://www.km.ru/education - YueGHble MaTepuabl u cioBapyu Ha caiite « Kuput u
Medonaunii»

http://biology.asvu.ru/ - Best 6uosorust. CoBpeMeHHast OMOIOTHSI, CTaThH, HOBOCTH,
oubnmorexa.

http://window.edu.ru/window/ - enuHOe OKHO JOCTyIIa K 00pa30BaTeIbHBIM pecypcaM
WnuTepuer no 6uosnoruu.

http://www.5ballov.ru/test - Tect i aOUTYpUEHTOB IO BCEMY IIKOJIBHOMY KYpCY
OHMOJIOTHH.

http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHUKAIIMOHHBIE BUKTOPUHBI 110
OMOJIOTHH - DKOJIOTHU Ha cepBepe BOpOHEKCKOro yHHBEpCHTETA.

http://college.ru/biology/ - Buonorus B OtkpbiToM KosutemKe. CallT COAePIKUT
ANIEKTPOHHBIN Y4eOHUK 10 Onosoruu, On-line TecTol.
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http://biology.asvu.ru/
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://college.ru/biology/

but6mmoreka I{OK https://m.edsoo.ru/863e8c60
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