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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpamMmbl MO OHUOJOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeneneHus: moaXo0B K (GOpMHUPOBAHUIO COACpPKAaHUA y4eOHOTO MpeaMera
«buonorus» cocraBunM: KoHuentyainbHble noJoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, COACpKaHMs, pe3ylbTaTOB OOYy4YEeHHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJO0KEHUS 00 OOIIUX LEAX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit ®enepanu, a TakKe IOJOXKEHHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MIO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUN
CYILLIECTBOBAHMS YeJIOBeUeCKOro odmiectBa. COIrIACHO HAa3BaHHBIM IOJOKEHUSM,
OTpeiesieHbl OCHOBHBIEC (DYHKLIMU POTpaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruu nAaér NpPEACTaBICHHE O LEIsIX, 00 oOuei
CTpareruu OOy4YeHMs, BOCHUTAHUS M Pa3BUTHS OOYyYaIOMIMUXCA CPEJICTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o0g3aTeNbHOE MNPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHHe 1o pa3fenaM U Temaw,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3yUEHUs y4eOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3E€H, JIOTUKH O00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYarouXCsl.

B nporpamme 1o OHONOrMM TakK€ YYMUTHIBAIOTCS TPEOOBAHHS K
IUTAHUPYEMBIM JTHYHOCTHBIM, METaNpEAMETHBIM M TPEAMETHBIM pe3yiabTaTam
oOyueHuss B (OpMHpPOBAHUU OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOM
NEeSATETbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPIKaHUS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B nporpamme no 6uoniorun (10—11 xmaccel, 6a30BbIN YPOBEHB) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OHOJIOrMM, Oyarojaps 4eMmy B Hel
MPOCMATPUBAETCSl  HAMPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUS, LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, KOJOTUYECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKarolled MNPUPOHON cpene.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIOrMYeCKUX TEOpU, a TaKKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJTYYCHHBIX 3HAHWUW B IMOBCEIHEBHOW JKM3HU JIJISl PEUICHUS MPUKJIAIHBIX 3a/1a4, B
TOM 4YHCle: TPO(QUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIl YelloBEeKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1[e1eco00pa3HOro TMOBEACHUS B OKpYKaIOLeld MPUPOAHOM cpeae, aHaiausa
BIMSIHUSL XO3SHCTBEHHOW ESTENbHOCTH YelIOBEKa Ha COCTOSIHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX SKOCHUCTEM. Y CHUJICHUE BHUMAHUS K TIPUKJIAIHON HAMPaBIECHHOCTH
yueOHoro npeamera «bruonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 00ECIIeUeHUs



YCIIOBHM ISl pELIEHUSI OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJIBHOIO OMOJIOTHYECKOrO
oOpa3zoBaHus, KOTOpasi IMpeAnojaraer QopMupoBaHuUE Yy  OOydaroImMXcs
CIIOCOOHOCTH  aIalTHPOBATBbCS K H3MEHEHUSM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE CpenHEro oOIIero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaeT (GOpMHUpPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUM O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IaeT 3HaHUS O KUBOW MPUPOLE, €€
OTJINYUTENIBHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU JBOJIOLHM, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuUpojbl, (HOPMHUPOBAHUS
(GYHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3J0pOBOrO W Oe3omacHoro ooOpasza
KU3HH, YKOJIOTMYECKOT0 MBIIUICHHS], HEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJI PEUICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3a7ad  cpeaHero  olmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenune Guonorun odecrnieuynBaeT yciaoBuUs Ui (OPMUPOBAHUSA
MHTEJUICKTYaJIbHbIX, KOMMYHHUKALIMOHHBIX ¥ HMH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMUECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 JAPYTUX YU4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpa¢uu. HazBaHHble NOJIOKEHUS O IMpeIHAa3HAYECHUH YUYEOHOTrO NpeaMeTa
«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 MOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOyYaroluecs: JOJDKHbl OCBOMTH 3HAHUS U YMEHHUS, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACIAIONINE aJleKBaTHOE ITOBEJICHUE
YyeJjoBeKa B OKpY’Karolel MPUPOAHOUN cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKoW AesiteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBI COAEPKaHUs, KOTOPbIE CIy’KaT OCHOBOM Uit (POPMUPOBAHHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHe COJEp>KaHUS y4eOHOro MaTepuana B Iporpamme Io
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozasl
Hay4yHOro no3HaHus», «Kierka kak Ouosnormyeckas cucteMay, «OpraHuszM 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.

JlocTrmxeHune 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha 0a3oBoM
YPOBHE 00E€CIIEUNBAETCS PELICHUEM CIEAYIOUINX 3a/]1a4:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMBbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTE3aX, MPaBUIaxX, CIyXkKalluX OCHOBOU
Uil (pOPMUPOBAHUSL MPEACTABICHU O E€CTECTBEHHO-HAYYHON KapTHUHE MHpA, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3aLMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHadu3a JaHHBIX O MyTSAX pa3BUTUA B
OMOJIOTUM HAy4YHBIX B3IJISAOB, MJEH W TMOAXOJOB K HM3YUYECHHIO >KMBBIX CHUCTEM
Pa3HOIO ypOBHSI OPTaHU3aLUY;

CTaHOBJEHHE Yy oOOyyarommxcs oOmedl KyabTyphl, (YHKIHMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAOLIErO
MHpa >KMBOM MpUPOJbI HAa OCHOBAaHMM 3HAHWM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUU OUOJIOTHH;

dopMupoBaHHE Yy OOyYarOIIMXCS YMEHUH WUIIOCTPUPOBaTh 3HAaYCHUE
OMOJIOrMYECKUX 3HAHUN B MPAKTUYECKOW JESTEIbHOCTH YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTM TIO3HAHUS YEJIOBEKOM >KHMBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM MpHU IPOBEACHUH OMOJOTUYECKUX HUCCIIEIOBaHUI;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU JIJIS
OLICHKH IOCJEICTBUI CBOEH AESATENIHHOCTH 10 OTHOILLIEHUIO K OKpYKatoIleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME W COOJIOJIEHNE Mep MNPOPUITAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJSieTCS 00sA3aTeNbHBIM 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 Jac B HezeIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

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

MeTobl TO3HAHUS KUBOM PUPOABI (HAOIIOEHUE, SKCTIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KilacCupuKalus, MOJAEIUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon nu @. Kpuk.

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

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHuE pa3iIMYHBIX METOOB MpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M X OPraHU3AIUSI.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosioruu. Oinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUIT), OnoCcepHBIi.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: mojaenb MoJekyisl JJHK.

Tema 3. Xumuvecknii cOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHASA W
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOMcCTBa OenkoB. buomornueckue
GyHKIHUU OENKOB.



depmenTtsl — Oumomormueckue Karammszatopel. CtpoeHue (depmeHTa:
aKTUBHBIA 1EHTp, 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 pynkuuu JHK. Ctpoenne u ¢pynxunuu 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 KIeTKA. OCHOBHBIE OTJIMYMSI 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 OPTraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynatopHsiii 1eHTp KieTku. CTpoeHue sijpa: sigepHas 000J04Ka,
KapHoIuia3Ma, XpOMaTHH, SAPBIIIKO. 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
npupojie», «PacrpeaeneHne XuMUUECKUX JIEMEHTOB B KUBOW TIPUPOJIEY.

Tabmuiel 1 cxembl: «llepuoandeckas TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «bruocunTes 6enkay», «CTpoeHre MOJIEKyJIbl OelKay,
«Ctpoenue pepmentar, «Hyknennosbie kucinotel. JJHK», «Ctpoenne MosieKysibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHAILHBIX KJIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopaTopHas pabora Ne 2. «M3ydeHue CTpoOeHHUs KIETOK pPACTCHHI,
KUBOTHBIX U OaKTepHuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMKCAHUE.

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 BelecTB: aBTOTPOGHBIN U rereporpodHbiil. Ponbs dhepmenToB
B OOMEHE BEILIECTB U MPEBPAIIECHNUN YHEPTUU B KIIETKE.

®ortocunre3. CBeToBass M TeMHOBass (a3pl QorocuHre3a. Peakiuu
dboTocunTeza. DPhekTuBHOCTh (OTOCUHTE3a. 3HaUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3ewiie. BiausHue ycioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
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
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHetnyeckod HHPOpMalLMKM B KIETKe. ['€HEeTHMUeCKU KOI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otambl TpaHciuamuu. KoaupoBanwe aMuHOKHCIOT. Pons pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus oTkpeiTus Bupycos (1. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W SKU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, >XUBOTHBIX U 4YEJIOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunura uenoseka (BUY) — Bo3oymutens CIIM/]a.



OOparHast ~ TpaHCKpuIusi, peBepTaza 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», «Dorocunre3yn, «Ctpoenue JJHK»,
«Ctpoenue n pyHKIIMOHUpPOBaHUE reHa», «CruHTe3 Oenkay, «[ eHeTHIeCcKuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: mojenu-anmumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHune KIeTKn», Moaeib cTpykTypsl 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. Ctaguu murtosa. [Iporuecchl, mpoucxonsdiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKN CMBICTT MUTO3A.

[Tporpammupyemasi rubenb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosioBoe. Bunpl 6ecnonoro
Pa3MHOXXEHUSA: [JIeJICHHE HAABOE, IOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOJIOTO.

Meito3. Craguu Mmeio3a. [Ipomeccsl, mpoucXondiiue Ha CTaausx Meuo3sa.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3Ha4YeHUE MeNo3a.

['amerorenes — mpoiecc 0Opa3oBaHUS TOJOBBIX KJIETOK Yy >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 pa3BuTue (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npobyieHue, ractpyisdnus, opraHorenes. IloctamOpuoHanbHOEe pazButHe. TUIBI
NOCTA3MOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIIOCOOHKIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

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

JleMoHCTpauM:

Tabmunplt u cxembl: «DOpMBI pPa3MHOXKEHHUS OpPraHU3MOBY, «J[BoWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE
pactenmity, «Jlenenue kietku OakTtepuity, «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomMocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Meiio3y», «IIpsiMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIICKONUTAIOIINX U
4yeno0BeKa», «OCHOBHBIC CTAJIMH OHTOT'CHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ounasl
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIllKa JyKa», MarHuTHas MOJeNib-alIuIiuKanus «JleneHue KIeTKu», MOJENb
JIHK, monenb MeTada3HON XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopuass pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHUsSI 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. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TCHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
LUTOTEHETUYECKHUI, MOJEKYISIpHO-TeHEeTH4YeCKuil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnYeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpellMBaHHE. 3aKOH eIWHO-00pa3usi THOPHJIOB IEPBOTO
nokosjeHusa. [IpaBuno [OMUHHMpOBaHMS. 3aKOH pACIICIUICHUS PU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
npu3HaKoB.  lluTOreHeTMYEeCKUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanu3upymolee ckpenmpanue. Mcnonp30BaHne aHaIU3UPYIOIIETO CKPEIMBAHUS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerienHoe HacnenoBaHwe Tmpu3zHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapymeHne cuemnienus reHoB B pe3yibTare
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



['enernka mona. XpoOMOCOMHOE ONpPEAETEHUE MOoJa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporamMeTHble opraHu3Mbl. HacnemoBaHue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

M3mMeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHACIENCTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAQUECTBEHHBIC IMPU3HAKU U HUX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHasi, wiM TEeHOTUIIUYECKas, W3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TPOIeCC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTarimoHHasi U3MEHYMBOCTh. Kimaccudukarus MyTaruii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSIAOB B HacieACTBeHHOM n3MeHunBoctu H. 1. BaBuiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHUCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00JeBaHUS YENOBEKAa: TEHHbIE OO0JIE3HH,
00JIe3HN C HACIEICTBEHHON MPENpacloioKEeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHblE MyTauu. CTBOJIOBbIE KIETKHU. [IpuUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUHN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

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

Tabmuupt ©  cxembl:  «MOHOTHOpUIHOE  CKpEIIMBaHHE U €r0
IUTOT€HETUYECKAas: OCHOBa», «3aKOH pACIICIUVICHUS W €ro LHUTOr€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JIurmOpuaHOe CKpeluBaHUE,
«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: MoJeIU-aNIIUKau «MOHOTHOPUHOE CKpEITUBaHUCY,
«Hemonmunoe momuuupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



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

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopatopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas padota Ne 6. «3ydenne MoaudrKarmOHHONW N3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MpOUECC. 3apOKICHHUE CEJIEKIUHA U JIOMECTHKALHS.
Yyenue H. WM. BaBwioBa 0 I1eHTpaXx MPOUCXOXKIEHUS W MHOT0oOpasus
KYJIbTYpPHBIX pacTeHUH. LIEHTpbI MPOMCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
II0OPO/1a, 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
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTECHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHONOrUs Kak OTpacib NMPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPTaHU3MOB.

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

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

Tabnuipel u cxembl: Kapta «LIeHTpbl TPOUCXOXKIEHUSI WU MHOTO0OOpaszus
KYJbTYPHBIX pacTeHuit», «Ilopoapl q1oMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanénnas ruopuan3anus», «Padboter akagemuka M. ®@. BanoBay,
«Ilomunnounus», «OO0BEKTHI OuOTeXHONOTUNY», «KJIETOUHbIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOMY.

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUSY.



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJIEKIUU PACTeHUUA U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
TeopHsl U €€ MeCTO B OMOJOrMU. BiusHuEe 3BOJIIOIMOHHON TEOPHUH HA PAa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa sBomonuu. llaseoHTosIorMueckue: MocCIen0BaTENbHOCTD
MOSIBJIEHUS BHUJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GayH u Gpiaop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3auuusl 3MOPHUOHOB pPa3HBIX BHJIOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAIOTUYHBIE,
PYIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OUOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IyTEeHd y BCEX
OpraHU3MOB.

OpomonmonHas tTeopust Y. JlapBunHa. Ilpeanocbuiki BO3HUKHOBEHUS
napBUHU3MA. JIBWOKYIIME CHUJIBI HBOJIONMK BUAOB 10 [lapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAHUYEHHOCTH PECYPCOB, HEOMNpEIEIEHHAs MU3MEHYUBOCTD,
0opb0a 3a CyIlIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Botonuu (CTD) U €€ OCHOBHBIE MOJOKEHUS.

MukposBosonus. [Tonynsnus Kak eIMHNUIA BUIa U SBOJIOLINH.

JBrkymue cuiibl ((pakTopbl) PBOJIONUK BUAOB B Ipupojae. MyTarmoHHBINH
MpoIecC M KOMOWHATHMBHAsT M3MEHYMBOCTH. [lomynsiiimoHHBIE BOJIHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrtop s3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ydabTaT 3Bojtonuu. [Ipumeps
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMopGh03bl M HIHO-aTaNTAIHH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DPopMbl  IBONIONUU:  (PrieTUyYecKasi, JAUBEPTEeHTHAs,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh 3BOTIOIUN.

[IporucxoxkeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienraiIn3anvs. ATanTUBHAS paualysl.

JlemoHncTpanum:



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

Tabmuibl u cxembl: «Pa3BuTHe opraHnueckoro Mupa Ha 3emiie», «3apoIbIu
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbel  OOpeOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «llonmymsauum»,  «MyTanuoHHas
U3MEHUUBOCTBY, «ApoMopdossl», «anoamantanumy», «OOmas IereHepamusy,
«/IBmkymue cuibl 3Boionun», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IJIOAOB U ceMsH, KoJulekuusi «IIpumepbl 3alllUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIelb «OCHOBHBIE HAMPABJICHUS 3BOJIIOIUNWY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, kKoiekiuus «Dopmbel COXpaHHOCTH
WCKOIAEMBbIX JKHUBOTHBIX M pacTeHul», Mojaenb ammukamusa «llepekpéct
XpOMOCOM», BJaxHble Tmpenaparel «Pa3zButhe Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTtaruu GOpMbl KPbUIHEB U
OKpacKu Teja).

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE TpEeaCTaBICHHUS O 3apOXKACHUU >KU3HHM. HayuHble rumoressl
BO3HUKHOBEHHUs KWU3HU Ha 3emiie: aOuoreHe3 M MaHCHEpMUs. XHUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BOMIOINN. HavanbHbIe Tanbl
ouonornueckoi sBomornuu. ['umoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKHM M KX 3SBOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxen. Apxeickas u
npotepo3oiickas Hpbl. l[laneo3olickas spa u €€ TepUOABL: KEMOPHUICKUM,
OPIOBUKCKUH, CUITYPUHUCKNN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30301cKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

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



XapakTepucTuKa KiIuMaTa U IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE ITalbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUdl H
XKUBOTHBIX. [l0siBNIEHNE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

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

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNoBeKa. MeToapl u3ydeHHus aHTpornoreHe3a. CXOAcTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cwibl  ((akTophl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONMUTEKH, HeaoBek
yMenbii, YemoBek mNpAMOXomsamui, YemoBek HeaHaepTainbCKui, YenoBek
pa3yMHbIii. Haxoakum ucCKONaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, 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.

JlemoncTpanum:

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

Tabmuip! 1 cxembl: «BosaukHoBeHne CONMHEYHOM CUCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenpHas kieTtka», <« KuBOTHasi  KJIETKay,
«IIpokaprnoTnueckas kierka», «COBpeMEHHasi CHCTEMA OPraHMYECKOTO0 MUpPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOEHUS YEJOBEKA M 4YeIOBEKOOOpa3HbIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «J/lpeBHenmue mroan», «peBHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

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

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast padota Ne 1. «M3yueHue McKomaeMbIx OCTATKOB PacTeHU 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. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

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

Oxonornueckue (axropel. Kiaccudukanus >SKOJIOTHYECKUX (PAKTOPOB:
abnotuueckre, OWOTHYECKME U AaHTPOMNOTreHHbIe. JlelCTBUE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTophl: CBET, TEMIepaTypa, BIaKHOCTb. DoTonepuoan3m.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMsl.

buortnueckue (bakTopBHL. Bupr OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAINU3M,
HEWTpanu3M. 3HaueHHEe OHOTHYECKUX B3aUMOJECUCTBUI Ul CYILIECTBOBAHMS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnomyysinud. (OCHOBHBIE —ITOKa3aTeld
HNOMYJISIUUN: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4uCI€HHOCTH MOIYJISIUU U €€ peryssuusl.

JlemoncTpanum:

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

Tabnuuel u cxembl: kapta «IIpupomnsie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuoansm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU NOMYJISAIMUA UHDY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdomorndeckre 0COOCHHOCTH PAaCTEHUHN W3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSLUNA PAa3HBIX 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

DKkojoruueckue cuctembl (dkocuctembl). IloHarue 00 »3Kkocucteme U
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBI 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHH HSKOCHUCTeMBbI. [luleBble 1enu ©  CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuoMacca, MPOIYKUUS. IKOJOTUYECKUE
nUpaMubl: TPOIYKUIHUU, YHUCICHHOCTH, Ounomaccel. CBONCTBa HIKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA 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.

VYuenue B. U. Bepnajackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. Kuboe BemectBO U ero (GyHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHONM 3KOCUCTEMBI. JlMHaAMUYEecKOoe paBHOBeCME M OOpaTHas CBA3b B
ouocdepe.

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

YenoBedecTBO B Onocdepe 3eMiu. AHTPOIIOTEeHHbBIE U3MEHEHHS B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IIPUPOABI U YEJIOBEYECTBA. Coxpanenue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TPUPOAHBIMU pECypcaMU M UX HCHOJb30BaHME. JlocTHKEeHHS
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmectBay, «llemu mnuTaHus», «OKOJOTHYECKas MTUPAMUJIAY,
«buocdepa u yenosek», «IKocucTEMa ILUPOKOJIMCTBEHHOIO Jecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoémay», «ArporeHos», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBUS HA NpUPOAY», «BakHeWlne UCTOYHUKHU
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOi», «[louBa — BaykHeHIIash COCTaBIISIONIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
pagMoOaKTUBHOIO 3arps3HeHust Ouochepb», «OO0mas cTpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT azora B Ipupoae».

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

Cornmacno ®I'OC COO, ycraHaBnIuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOydaloUIMMHCA HpOrpaMM  CpEeJHEero ooumero oOpa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYaroIIUMUCA POCCUHUCKON
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
M CaMOOIpPEACIICHUIO, HalW4YMe MOTHUBAIMM K OOydYeHHIO OHOJIOruw,
L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OMOJIOTUYECKOTO
3HaHMS, TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYIIMMH CHCTEME
OMOJIOTHYECKOTO0  00pa30oBaHMs, HaJIUMYHE HSKOJOTMYECKOTO0 IMPAaBOCO3HAHMUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE YYEOHOW ¥ BOCIHTATEIILHON JIEITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpOIle€CCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPa3BUTHUS BHYTPEHHEW NO3ULUMU JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TPYyJa U CTapLIEMY MOKOJIEHHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbBTYPHOMY HACIEIUIO U
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKPYKaroIIEn cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOTro mipeameta «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBAThHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIECTBAa, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B MPOLIECCE PEaTn3alli OCHOBHBIX HAITPaBICHUU
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTA TMPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUNA YYCOHBIX W MO3HABATEIBHBIX 3a71a4, BBHITOJTHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSMH U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEJOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.
Ponunoi, ropaoctu 3a CBOM Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOsALLIEE MHONOHALIMOHAIBHOIO Hapoaa Poccuu;

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

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWMH, TOHUMAHWS 3HAYCHHS OWOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOeXJIE€HHOCTh, TOTOBHOCTh K CIYXKEHUIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO MMOBEICHUS;

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

OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYMBOTO OYyAYyLIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUHM C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUas ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMAaHUE 3MOLKOHAIBHOIO BO3/IEUCTBUS KMBOW MPUPOABI U €€ LHEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W pealu3alnus 370pOBOro M Oe3omacHoro obpasza >KU3HH
(3mopoBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryispHas (Qusndyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH NpaBWil HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTyalUsIX, YITPOXKAIOIIUX 3J0POBBIO U )KU3HHU JIOEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOTO0JIs1, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIILHO

BBINOJIHATH TAKYIO JESTEIIbHOCTD;

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

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOILIEHUE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TIOCIEACTBUNA JJIs
OKPYXKaroUEen Cpebl;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HAHUSI W YMEHUS TMpU pEUIeHUH MpoOJeM, CBS3aHHBIX C PpPalMOHAJIbHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXpAaHEHHE pABHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCIIIMX BPEd  OKPYXKAKOILIEH
OPUPOAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUH U MIPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOMW U COLIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU ACATEILHOCTH IKOJIOTUUECKOM
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYUTATENbCKON KYJIBTYphl KaK CpEICTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJbMU U MIO3HAHUS MUDA;

MOHUMAaHUE CrHenupuK OHOJOTUM KaK HayKd, OCO3HAHHS €€ poiu B
(GbOopMHUpPOBAHUK PALMOHATBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IE€JIOCTHOTO
MPEJCTaBICHUSI 00 OKPYXalollleM MHpPE KaK O €AUMHCTBE IMPHUPOJIbI, YeOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUU MpodIieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM ISl COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pEmaTb PECypCHble MpoOJIeMbl  Pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEe BBIXOAA U3 II00AJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHrs  Tepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PEeCcypcoB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHMOJIOTMYECKUX 3HAHUN B LEJAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpU U3Y4EHUH OUOJIOTHY;

MOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh IIOJlydaeMble 3HAaHUA JMJId aHalu3a M
OOBSICHEHUS SIBJICHUN OKPY>KAIOIIEro MUpPA M MPOUCXOASIINX B HEM HM3MEHEHHI,
yMEHUE JejlaTh OOOCHOBAaHHBIC 3aKIIOYCHUS Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOJTYUYEHHUSI IOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAy4YHOM JEeSATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEIOBATENILCKYIO JIEITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caMO00pa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH IO OHOJOTUHU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIe i (OPMHUPOBAHMS MHUPOBO33PEHUS O00YyHarOUUXCs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MMOHATHS, OTPAKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U chnernuduky METOAOB TO3HAHMUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, IPOIiecC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI,
UCclieloBaHUe,  HaOJIOJIEHHe,  MW3MEpEHUe, OKCIEPUMEHT U  JIPYTHUX),
YHUBEpCAJIbHbIE y4YeOHBIE JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH U  COLMAJIBHOM KOMIETEHUMH OOYy4YaroIIUXCs, CHOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHWS M  YHUBEpCalbHbIE Yy4yeOHBbIE JECHCTBUA B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbie pe3yJibTaThl OCBOCHUS IMPOrPaMMBI CPEAHEro OO0IIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOSITEIbHO  (hopMynMpoBaTh U aKTyaIM3UpoOBaTh  MOpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MOPHUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTHYECKUX TIOHSATUM (BBIJAEIATHh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

OTpENENATh I JACATEeNbHOCTH, 3ajiaBasi MHapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IESITEIbHOCTH C MOCTABICHHBIMU LESIMH;

UCITOJIb30BATh OMOJIOTUYECKUE TOHATHUS JUTsl O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKHUE PaCCyXICHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aQHaJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJbHBIE cpeacTBa A peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHHN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
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;

KOOPAMHMPOBaTh M  BBIIOJHATH padOTy B  YCIOBHUAX  pEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJETh HAaBBIKAMH y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM EATEIbHOCTH,
HaBBIKAMM  paspelieHuss 1Opo0JeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PEIIEHU MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BHJBI JCATENBHOCTH IO IOJYYEHHID HOBOIO
3HAaHUA, €r0 HWHTEpIpeTaly, NpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B Y4YEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMM;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 00Opa30BaTENIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlM3upoOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOAUTh apryMEHTbl JJid JO0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

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

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh 1EJICHANPABICHHbBIN MOMCK NEpeHoca CPEICTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U MPAKTHUYECKYIO O0JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

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

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(MOpMAIUK (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHON JuTeparype, OHOJOTMYECKHX CJIOBAapAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBIE METOIbI IPU MOUCKE U
otOope Oumosiormueckoil HHMOpPMAITUU, HEOOXOTUMOM 711 BBIMOJHEHUS YUEeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HUCIIOIb30BAHMS PA3TUUYHbBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiorndeckor nHbopMaIu (CxeMbl, TpapuKH, JUaArpaMMbl, TaOIUIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA mpu padboTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJIATHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) o01menne:

OCYILECTBISATH KOMMYHHUKAIIMK BO BCEX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJOre WJIM JUCKYCCHM TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHS OTHOCHTEIHHO BBITIOJHEHUS MpeIaraeMoi
3a/lau, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3MUIUN JIPYTUX YYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHWMATh 3HAuYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs APYTUX JIOJEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTLHON
pabOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS MPH PEIICHNN YIeOHOM 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JEHCTBHM,
pacnpenenarTb poJd C y4ETOM MHEHUIl Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaXXJOr0 YYaCTHHKAa KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

OByaeHue YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpOOJIEM U HX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICWCTBHSX M MOCTYINKAaxX MO OTHOLIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATENBHYIO JESTEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHHUIO IIUPOKON 3SpYyIUMLUUA B
pa3HbIX O0JACTSIX 3HAHMM, IMOCTOSHHO IMOBBINIATH CBOW 0Opa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJa/J€Th  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HaHMs
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJBTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJI OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUWBATh PUCKU W CBOEBPEMEHHO MPUHUMATHh PEIIEHUS MO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPU aHAJIW3€ pe3yJbTaTOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEAOCTATKU U IOCTOUHCTBA;

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AaHAJIU3E pe3yIbTaTOB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh IOHUMATh MUP C ITO3ULIUHU APYTOrO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruud Ha
0a30BOM ypOBHE BKJIIOHAIOT crienuduueckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, MHTEPIIPETAIIMU U
MpeoOpa30BaHUIO 3HAHUM, BUJIBI JIEATEIBHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUN B Pa3JIMYHBIX YUYEOHBIX CHUTYaIlUSX, a TaK¥KE B peajbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouonorueid. B mporpamme mnpeamMerHble
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUCHHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMM, (YHKIIMOHAJIBLHOU
rPaMOTHOCTH Y€JIOBEKA JIsl PEILICHUS )KM3HEHHBIX 3a7a4;

YMEHHUE PACKpPBIBATh COJEpkKAaHUE OUOJIOTHYECKUX TEPMUHOB M TOHSATHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTabojau3M (0OMEH BEIISCTB W IIPEBpAICHHE
SHEPIruM), TOMEOCTa3 (CaMOpEerysilivs), YPOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJECHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, N3MEHYMUBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE U3JIarath OWOJIOTHYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpaJibHas JI0rMa MOJIeKYJsapHOU Ouosioruu), 3akonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKJIECHUS KyJIbTypHbIX pactenuil H. . BaBunosa), onpenensars rpaHulibl
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJJaMU HAYYHOTO MO3HAHHUS B OMOJIOTHU: HAOJIOICHUE U
OTNHMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SBJICHUMN, OpraHu3allus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIIBIDKCHHE  TUIIOTE3bI,  BBISBIICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEIMYUHAMH, OOBSICHEHHE MOTYyUYECHHBIX



PE3ybTAaTOB, WCIOJB30BAHHBIX HAYYHBIX IMOHSATHUH, TEOPHUH U 3aKOHOB, YMCHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATh CYUICCTBEHHBIC MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT H
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIECTB M MPEBPAILCHUS SHEPTHMH B KIeTKe, (OTOCHUHTE3a,
IUTACTHYECKOTO W BJHEpPreTMueckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH TMOJIyYCHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSTHUS MPAKTUUECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbS M 30POBbS
OKPY>KaIOIIUX JIFOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY’KaloIIe
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH HWCIIONb30BAHUS JOCTHKEHHMA
COBPEMEHHOM ouonoruu  W® OMOTeXHONOTUHA ISl  PallMOHAIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEA0BaHNE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeIcKa3aHusl HaclelIOBaHUS MPHU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBIMOJHATH JIA0OpATOPHBIE M MpaKTHUYeCKHe paboThl, COOJI0NATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
0000111251 OMOOTUYECKYI0 MH(DOPMAINIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh TOHSITHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydueOHOrOo mpeamera «buomorus» ¢ 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJMOTUM, (YHKIIUOHATHHOU
TPaMOTHOCTH Y€JIOBEKa VISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbhIBaTh COJIEpKaHWE OHOJOTUYECKUX TEPMHUHOB U TIOHSTHI:
BU/JI, TOMYJSALKS, TeHO(OH, SBOJIOLMS, ABMKYLIUE CUITBI ((PAaKTOPHI) IBOJIOILHUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, HIKOJIOTHIECKHE (DAKTOPHI,



DKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBI, pEAyLEHTbl, LEeNd  I[HUTAHHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOopuH (IPBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBl M 3aKOHOMEPHOCTH
(3apogpimieBoro cxozactBa K. M. bapa, yepenoBaHus TIaBHBIX HalpaBJiICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o 6uochepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOAaMH HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONKCAHUE >KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUW, OPraHU3alMs U IMPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  TUIOTE3bl,  BBISABJICHHE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHUE MOTYyUYEHHBIX
pe3ybTaTOB, UCIOJB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, NOMYJSILUM, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOlEHO30B U JKOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa3OBaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEIIECTB M TOTOKAa HSHEPIMM B DKOCHCTEMAX, AHTPOIOIEHHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXHMHUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYECHHbIE 3HAHUS Il OOBSICHEHUS OMOJIOTMYECKHUX
MIPOLIECCOB W SIBJIICHUM, IJISI NMPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOU
KHU3HU C IeJblo obecriedyeHus O€30MacHOCTH CBOETO 370pPOBbSl U 370POBbS
OKPY>KaIOIIUX JIOAEH, COOII0/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIei
MPUPOJHON cpeie, NMOHMMaHUE HEOOXOAMMOCTH WCIOIb30BAaHUS JOCTHXKEHHM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATBHOTO MPUPOIONOJIb30BAHMS;

YMEHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1a4d, COCTABISATh CXEMbI
MEpPEeHOCcAa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMH MUTAHMUS);

YMEHUE BBIMOJHATH JIA0OpATOPHBIC M TMPaKTHUUECKHe paboThl, COOII0MATH
npaBuia npu padbore ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE KPUTHYECKH OIEHMBATh W HWHTEPIPETUPOBATH HHPOpMAIIUIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(MOpPMAIINK, HAYYHO-TIOMYJISIPHBIC
Marepuanbl),  paccMaTpwBaTh  TJ00ATbHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHbIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbie | IlpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! bronoris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CUCTEMBI M X OpraHU3aIIHs 1 bubmorexa [JOK
P t https://m.edsoo.ru/7f41c292
bubmnoreka [IOK
X i 1
3 MMHUYECKHUI COCTaB U CTPOCHHE KIIETKHU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOkKEeHME U MHIUBHYAIBHOE PA3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUYUBOCTD 8 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus oprann3MoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepaiioe Bpens L https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
! IBOIMOUHOHHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yYeHHusl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «cnonb30oBaHue pa3INIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJOTHYECKIX OOBEKTOBY
3 buonornueckue cucTeMsl, MPOLECCHI 1 bubmmnoreka [JOK
U UX U3y4YEHHE https://m.eds00.ru/863e6564
4 XuMH4yecKkui coctaB KieTku. Boga u 1 bubmorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nunorexa [JOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue 1 05 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl
VI KaTaja3bl)»
b K
7 Yrinesonsl. JIunuael 1 nbmmorexa LO

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



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

bubnmoreka [IOK

8 Hywrennossie kucnotsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u meTonbl u3y4eHus bubnuoreka [IOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KieTka kak 1iejocTHast )KxuBast
cucremMa
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHUs KIIETOK Bu6moteka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpPOIIpenapaTax u ux
OTIMCaHUEC»
bu6nuorexa [IOK
12 OOMeH BelIecTB WM METab0IM3M https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 Porocntes. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckuii oomen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. [lemeHue
KieTku. Muto3. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmoeHue MuTo32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocunTe3s Oenka. Peakmms but6mmorekxa [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpancasuus — Guocknres benka https://m.edso0.ru/863e796e
18 Hexerounsie hopMBbI KU3HH — bubnuorexa [JOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bu6nmorexa [IOK

19 ®DopMBI pa3MHOKEHHS OPTaHN3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaboparopHuas pabora Ne 4 bubnmnoreka [JOK
21 0.5
«3y4yeHue cTpoeHus NOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 WNunuBuayansHOe pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubmmnoreka [JOK
HacjlaeACTBEHHOCTHU U U3MEHUYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 npu3HakoB. MoHOTHOpUAHOE bubmorexa LHOK
https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UrHOPHUIHOE CKpEelMBaHue. 3aKOH
25 f{IGSaBI/II::Hf/[oro Haiﬂuel,[[OBaHI/IH bubnmorexa LIOK
https://m.edso0o.ru/863e89a4
MPU3HAKOB
CueruieHHOE HacJe10BaHNe
npusHakoB. JlabopaTopHas paboTa
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuotexa [JOK
MOHOTUOPHUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpernapaTax»
27 I'enernka mona. Hacnenosauue but6mmoreka [IOK



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

IMIPU3HAKOB, CICIIJICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menunBocTh. HeHnacnencTeeHHas
W3MEHYHMBOCTb. JlJabopaTopHas

pabota Ne 6. M3yuenue bubnmnoreka HOK
28 . 1 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO PsJia U
BApUALIMOHHON KPUBO»
HacnencrBeHHass ©3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnmnoreka [JOK
«AHanu3 MyTanuil y 1po30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bubmuorexa [JOK
30 Peneriica wienosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600111€HNE TT0
31 TeMe «HacieqcTBEHHOCTD U 1
U3MEHYUBOCTH OPTaHU3MOBY
bu6mmoteka [IOK
32 Cenekuus kak Hayka i mpouece 1 https://m.eds00.ru/863e9214
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bubmmoteka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHomorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



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

11 KITACC

KosaunvecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 OBOJIIOLMS U METObI €€ U3YUEHUS 1 bubmmorexa LIOK
t A ya https://m.edso0.ru/863ea20e
2 Hcropust pa3BUTHS NPEICTaBICHUN 1 bubnunoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 M 1
HKPOIBOTOLHA https://m.edsoo.ru/863e9cle
[Momynsmus Kak 35eMeHTapHast
€MHMIIA BUJA U YBOJIIOLIUH.
4 Hl.;6o ETO I:IHaH abora Jil['o 1 1 0.5 bubnmorexa [IOK
PATOPHAi b ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTUUECKOMY KPUTEPHIO»
5 JIBroKky1ue cuisl (31eMeHTapHbIe 1 bubnuoreka [IOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 1
CTECTBEHHEII OTOOP 1 ero GopME! https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edso00.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKkTepa»
8 HamnpaBnenus u mytu 1 bubnmoreka [JOK

MaKpO3BOJIIOLUU

https://m.edso0.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

HeobOpaTtumocTs 3BOIIOITUH

Ucropus xu3nu Ha 3emiie 1 METO/Ibl

10 .
e€ n3ydeHus
11 ['unore3sl MpOUCXOKACHUS KUZHU bub6nuorexa LIOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 Pa3Butne xu3Hu Ha 3emMIe 1o 3pam U bubnmoreka [JOK
IIepruoIam https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PACTUTEILHOTO U KHBOTHOTO MHpA.
13 [IpakTuyeckas pabora Ne 1 05 bubmmoreka [IOK
«M3y4eHne HCKOMaeMbIX OCTATKOB ' https://m.edso0.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX
14 CoBpeMeHHas cucreMa bubnuorexa [JOK
OpPraHUYECKOI0 MUpa https://m.edso00.ru/863ea48e
bu6mmoreka [IOK
15 OBOJIOMS YeTIoBeKa (AaHTPOIIOTeHE3
H (anTp ) https://m.edso0.ru/863eac2c
JBxyuue cuibl ((hakTopsl) bubnuoreka [JOK
16
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU
yelioBeKa
18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJanTaluy 4YeIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O6001IeHNE TTO
19 TeMe «BO3HHKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»
20 OKoJorus Kak HayKa
21 Cpenbl 00uTaHus ¥ YKOJIOTHYECKUE bu6mmoreka [IOK



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

(bakTopsI

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

AbGuotnueckue GakToOpHbI.
JlaGopaTtopHnas pabora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 ACTEHUH U3 Pa3HBIX MECT 0.5 Bu6mmorexa [JOK
P P ' https://m.edso0.ru/863eb10e
obutanusny. JlaboparopHas pabota
No 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [JOK
23 b
MOTHHECKHE (aKTOEI https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomynsiuun. [Ipaktuueckas pabora
24 Ne 2 «ITomcuér muroTHOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
Coo0b1ecTBa OpraHu3MoB — bubnuoreka [JOK
25
OuoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnuoreka [IOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE MTOKA3aTENU IKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI bubmmorexa LIOK
. PAMHIBL. https://m.edso00.ru/863eb5fa
CaoiictBa 3kocucteM. Cykueccus
28 [Ipupoanslie 3kocUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bubnuoreka [IOK
JKOCUCTEMa 3eMJn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

o6uocdepsr

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



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

32 YenoseuecTBo B Onochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI
34 «Co0011ecTBa 1 YKOJIOTHIECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






