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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJIOTUH TEOPETHUYECKYIO OCHOBY MJIs
OTIpe/IeNICHUs MOAX00B K (POPMHUPOBAHUIO COACPKAHUS Yy4eOHOTO IMpeamMera
«buonorus» coctaBuwiaM: KoHIeNTyaidpHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIei, COJIepKaHMsl, pe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LETIX U
MPUHIINIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @enepanuu, a TakXke TMOJ0XKEHUS O
cnenupuke OMOIOTUH, €€ 3HAYCHUHN B MTO3HAHUU KHBOUM MPUPOJBI U 00CCIICUCHUH
CYLIECTBOBAaHMsI 4eJIoBeuecKOoro ooOuiectBa. COracHO Ha3BaHHBIM IMOJOXKEHUSM,
ornpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu Ja€T MpPEACTaBIEHUE O LesiX, 00 oOmen
cTparernu OOy4YeHHUs, BOCHHUTAHHUA M PAa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mnpeamera «buosorus», ompenenaser o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeleieHue 1o pasfeliaM U TeMaM,
PEKOMEHIYEMYIO TIOCTIEA0BATEIBHOCTh U3YUCHHs YyUEOHOTO MaTepuasia ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPHUIIPESIMETHBIX CBS3€H, JIOTHUKH 00pa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

B nporpamme mno OuONIOTMM TakKe YUYMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEJAMETHBIM pe3yjbTaTam
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABaTEIbHOU
NeATeIbHOCTH/Y4eOHbIX JEUCTBUN OOydYarolIuXCcsi MO OCBOCHHUIO COJEp KaHUs
OHMOJI0rMYecKOro o0pa3zoBaHusl.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHb) pean30BaH
NPUHIIMI TPEEMCTBEHHOCTH B M3y4Ye€HUU OWoJoruu, Onarojapst 4emy B Hel
MPOCMAaTPUBACTCA HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWH, CBSA3aHHBIX C
dopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, PEICTABICHUN O 3T0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOILIEHHEM K OKpYXKalolleil MpUpOJHOU cpere.
[ToaTomMy Hapsiny ¢ U3ydeHHEM OOIIEeOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KHUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJOTHH YJEICHO BHUMAaHWE HCIIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUHW B TTOBCEIHEBHOM JKU3HM IS PEIICHUS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPOMUIAKTUKU HACICACTBEHHBIX 3a00JE€BaHUI YETOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 00OCHOBaHUS AKOJIOTUIECKH
[eJ1ecCO00pa3HOro TMOBEJAEHUSI B OKpY’Kalolled NpUPOAHOM cpene, aHaiusa
BIIUSIHUASI XO3SWCTBEHHOW MESTEIBPHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOIHBIX WU
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUS K MIPUKIIATHON HAMPABICHHOCTH
yaeOHOro mpeamera «bronorus MPOIUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHHUSI



YCIIOBUM ISl PEIICHHS] OJHOM M3 aKTyaJbHBIX 33]1a4 IIKOJILHOTO OMOJIOTMYECKOrO
oOpa3oBaHMsI, KOTopas mpeamnojaraer (OpPMHUPOBAHME y  OOYyYarOIIMXCS
CHIOCOOHOCTH aJalTHPOBATBhCA K HW3MEHEHUSM JUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpenHero o0IIero 0Opa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obOecnieuuBaeT (HOpMUpPOBAHUE Yy OOYHAIOIIUXCA MPEACTaBICHUNA O
HAay4YHOU KapTUHE MHPA, pacIIApSeT U 0000UIaeT 3HAHUS O KUBOM Mpupojne, €
OTJIMYUTENIbHBIX MNPHU3HAKAaX — YPOBHEBOW OpPraHHU3allMd W 3BOJIIOLUH, CO3AET
yCIIOBUS  JJisi:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJbI,  (OPMHUPOBAHUSA
(GYHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 30POBOTO W Oe3omacHoro obpasza
KU3HH, IKOJOTMYECKOTO MBIIUICHHUS, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOAE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl PEIICHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHus,  COLMAIM3ALUU
oOyuaronuxcs. M3zydyenue 6nosorun odecrneynBaeT yciaoBHs Uisl (POPMUPOBAHMS
WMHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpaluyd OHOJOTMYECKUX 3HAHHUUA C
OPEICTaBICHUAMU U3 APYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOKEHUS O MpEeAHA3HAUYEHUU Y4eOHOro IpeamMera
«buonorus» coCTaBUIM OCHOBY JMJIg ONpEAeSieHHus MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHUS, TMPEJACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Ot6op conepkanus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPA3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OOy4aroluecs: JOJDKHBI OCBOMTH 3HAHHUA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHus 00IIEH KyJbTyphl, ONpPEACISIONIME aJCKBaTHOE TIOBEJACHUE
YeJIoBeKa B OKPYJKaroleld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U TPaKTHUECKo aestenbHOocTH. Oco0oe MeCTo B 3TOW CHUCTEME 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
IPEIACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa U
[EHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHH3alUU
OMOI0rHYecKOro o0pa3zoBaHusl.

CrpykTypupoBaHHe COJep>KaHUs yueOHOro Mmarepuaia B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KUBOW MPUPOABI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmMera «buomorus»
BBIJICJIEHBI CIIEIYIOUIUE COAEPKATENbHbIE TUHUU: «buonorus kak Hayka. MeToibl
Hay4yHOro To3HaHMs», «Kierka kak Ouonoruueckas cucrema», «OpraHusm Kak



Oouonoruueckas cucremay, «CrucremMa M MHOrooOpasue OpraHH4YEeCKOro MHUPay,
«OBOJIOLUSA KUBOU NPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHCS  3HAaHUSIMAU O  CTPYKTYpHO-(GYHKIIMOHAIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOpPETeHHE YMEHHM
WCIIOJIB30BaTh ATH 3HAHUA ISl TPAMOTHBIX JEHCTBUI B OTHOLIEHMH OOBEKTOB
KUBOU MPUPOJIBI U PEHICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueObHoro npenmera «buonorus» Ha 6a3oBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYYAIOUTUMUCS CHCTEMbl 3HAaHUM O OHMOJOTHYECKHX TEOPHSX,
YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOMN
i (OpMUPOBAHMSI MPEACTABICHUI O €CTeCTBEHHO-HAy4YHOH KapTUHE MHpa, O
METOJaX HAay4yHOTO MO3HAHMSA, CTPOEHUH, MHOT000Opa3uu U 0COOEHHOCTSX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3allMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAaHMUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYy4YalOIUXCS IMO3HABATEIIbHBIX, UHTEIUICKTYyalIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHalIW3a JIaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAyYHBIX B3IJISIOB, WJEH U TOJIXOJIOB K M3YYEHHIO >KUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHU3aIUY;

CTAaHOBJICHHE Yy oOydaroummxcss oO0mel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh U OLICHUBATH SBJICHUS OKPYKAIOILIEr0
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONbBITA, IOJYYEHHBIX MpHU
M3yYEeHUU OMOJIOTHH;

dopMupoBaHrue Yy OOy4YalIIMXCSd YMEHHMA WUTIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIBbHOCTH 4YEJIOBEKa, PpPa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOHOTEXHOJIOTU;

BOCIHTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEJIOBEKOM >KHUBOM
PUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIIOICHUS STUYECKUX
HOPM IpHU NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEI0BAHMIM;

OCO3HaHWE IICHHOCTU OMOJIOTMYECKUX 3HAHUN MJis TOBBIIICHHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS,

MpUMEHEHNEe MTPUOOPETEHHBIX 3HAHUIN U YMEHUH B MIOBCETHEBHOW JKU3HU JJIS
OLICHKH TMOCJIEICTBUI CBOEH JESITEIIbHOCTHU 10 OTHOUIEHHUIO K OKPYXKaIOIel cpejie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME U COONMIOICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpasoBanusi «buonorus», mszydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOSA3aTENbHBIM YyUE€OHBIM NPEIMETOM, BXOJSALIUM B
cocTaB npeaMeTHol o0nacTu « EcTecTBeHHO-HAyUYHBIE PEIMETH.



Jlnst uzyueHust OMoJIoru Ha 6a30BOM YPOBHE CpeiHero o01ero oopasoBaHus
otBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hegenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamu, (puiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonornu B (GOpPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, ONTMCAHMUE,
u3MepeHue, Kiaccuukaiusi, MOJEIUpPOBAaHUE, CTaTUCTUYecKas oO0paboTKa
JTAHHBIX ).

JlemoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsnos, /Ix. Yorcon n @. Kpuk.

Tabnuub! 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOJIBD.

JlaGopaTopHble M MpakTH4ecKne padoThbI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHHE pa3IMYHBIX METOIOB MpPH
M3YyYEeHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aIUs.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3alNU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOT€OIIEHOTHYECKHU), OnOChEepHBIi.

JdeMoHcTpauu:

Tabmuiel 1 cxembl: «OCHOBHBIE MPU3HAKK JKU3HW», «YPOBHU OpraHU3AINU
YKUBOU IIPUPOIBI».

Oo6opynoBanue: moaenb Mojekynbl JJHK.

Tema 3. XumMu4ecknii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKAMN COCTAB KJIETKU. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBHI,
MUKPO3JIEMEeHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOAbI M MHUHEpaIbHBIX BemlecTB B KkieTke. llommepxkanue
OCMOTHYECKOT0 OaiaHca.

benku. CoctaB u crpoeHre OenKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHuMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBI O€TTKOBOM MOJIEKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonorumueckue
(GYHKIINH OEIKOB.

®epmenTsl — Ouonormyeckue Karamuzatopbl. CrTpoeHue  QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuyHoctb. KodepmenTtsl. ButamuHsbl.
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrineBomapl:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a U J1e30KCHpHu003a),
aucaxapuibel  (caxaposa, JaKTo3a) W THojmcaxapuibl (Kpaxmall, TJIMKOTEH,
1eJUI0I103a). buonorndeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpuraunepunabl, Qocdomunuabl, crepouabl. [ 'UapoduiIbHO-
ruipodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
YTJI€BOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK w PHK. Hykneotmasl — MoHOMEpPHI
HyKIenHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u dynkuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o kieTke. Kilerounast Teopust — mpuMep B3anMOIECUCTBUS
ujen v pakToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUECHUS KIIETKHU.

Knerka kak wuenoctHass »uBass cucrema. OOmMe MNpU3HAKKA — KJIIETOK:
3aMKHyTasi HapykHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
cucTeMa CUHTe3a OeJka.

Tunel KJIETOK: JyKapuoTUYecKass W mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUs MpoKapuoThyeckor kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKApPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTE€HKA, MIMKOKAJINKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHkuuu. L{uTomnasma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
nu3ocoMbl. [loyaBTOHOMHBIE OPTaHOW[IBI KIIETKWA: MUTOXOHIPHUH, ILJIACTUJIBI.
[Ipoucxoxaenne MHUTOXOHIpUN u 1acTua. Buasl tumactun. HememOpanHbie
OpTraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIM, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUJI0B KJICTKU. BKItoueHus.

SAnpo — perynsTopHblii LeHTp kieTku. CTpoeHue siapa: saepHas 000JouKa,
KapHoIuiazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIann, M. IlIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxiun, K. M. bap.

Juarpammel:  «PacnipeneneHue XHUMHUYECKHX JJIIEMEHTOB B HEXUBOU
npupoje», «PacrpeneneHue XuMUIEeCKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.



Tabmuubr 1 cxemsl: «lleproguyeckas TabnuIa XUMHYECKUX SJIEMEHTOBY,
«CTtpoeHne MOJIeKyIbl BObI», «buocunaTes Oenkay, « CTpoeHne MOJICKYJTbI OeIKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotel. JJHK», «CtpoeHune MosiekyIsl
AT®», «CtpoeHue 3yKapuoOTUYECKOW KIETKH», «CTpOeHHE KUBOTHOU KIIETKNY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sifipa KIETKN», « YTIEBOAb», «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyJIOBaHWE /I MPOBEICHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MHUKPOMpPENapaThl pPaCTUTEIBHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble H NPAKTHYECKHE PAOOTHI:

JlaGoparopHass pabora Ne 1. «l3ydyeHue KaTaaUTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora No 2. «M3ydeHuwe CTpOeHHsI KIETOK pacTeHUH,
KUBOTHBIX U OaKTEepU MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENapaTrax U UxX
OTIMCAHUEY.

Tema 4. 7ZKuzHenesATeJJbHOCTb KJIETKH.

OOMeH BelIecTB, WU METa00IM3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) 1
JTUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
meTabonu3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB W HDHEPTrUM B TOHUMAHUU
MeTabou3ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBINA U rerepoTpodHbIii. Posb ¢pepMeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIIEHUU SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas M TeMHOBas (¢a3bl (oTocuHTe3a. Peakiuu
doTocunTe3a. IPPekTUBHOCTh PoTOCHHTE3a. 3HaUeHHE (HOTOCHUHTE3a ISl KU3HH
Ha 3emuie. BiusiHue ycnoBuid cpefpl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIIEHUSI €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIOIIHe OakTepuu. 3HaUeHHEe XEMOCHUHTE3a IS
YKA3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KJeTke. PaciernieHue BeecTB, BBIJCICHHE H
AKKyMYJUPOBAaHHE DHEPrHUM B KIETKE. OTambl JHEPreTUYECKOT0 OoOMeHa.
I'mukonus. bpokenue u ero Buubl. KuciopogHoe OKHCIEHHWE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOe dbocdhopunupoBaHnue. D¢ hHeKTUBHOCTD
SHEPIreTUICCKOro OOMEHa.

Peakumm wmatpuyHoro cuHTe3a. [eHermueckas wHbopmanus u JIHK.
Peanuzanus renerwdyeckodt wHpOpManuu B KJIETKE. ['€HETWYECKUN KOJ U €ro
cBoiictBa. Tpanckpunuusa — matpuunblii cuHTe3 PHK. Tpancnsiuus — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKucHOT. Ponb pubocom B
OuocuHTe3e OernKa.



Hexnerounsie hopmbl )ku3HU — BUpYyChl. cTopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI UM KU3HCHHOTO IIMKJIa BHPYCOB.
bakrepnodaru. bonesHnm pacTeHMid, >XKMBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpuWIlLUs, peBepraza W  uHTerpaza.  lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Kosbios, . M. UBanosckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumnbl nmuTanusy, «MeTtaboauzmy», «MHUTOXOHIPHUS,
«QHepreTnueckuii oomMen», «Xmopormiact», «Potocunre3d», «Ctpoenne JIHKY,
«Ctpoenue u GyHKIIMOHUpOBaHUE reHay, «CunTe3 Oenkay, «['eHeTHuecKkuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHBIM 1uki Bupyca CIIN/da,
o6akrepuodaray, «Pemmukarus JJHK.

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHHue KIETKI», Mojielb cTpykTypsl JTHK.

Tema 5. Pa3MmHoKeHHe M MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounbli 1UKI, WM >KU3HEHHBIM MK KieTku. MHTepdaza u MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiys MaTPUUHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMIUIOWIHBIM ¥ TalJIOMOHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTuasl.
[uTonornueckue OCHOBBI PAa3sMHOXKEHUS W  WHIMBUIYAJIbHOIO  Pa3BUTHS
OPTraHUu3MOB.

Henenne xietkn — muto3. Cragum muto3a. [Ipomeccel, npoucxoadimme Ha
Pa3HBIX CTAMSIX MUTO3a. BHOJIOTHYECKUA CMBICT MUATO34.

[Iporpammupyemasi THOENb KIETKUA — arlonTOo3.

@DopMbI pa3MHOKEHHsI OPTraHU3MOB: OecIoyioe U moJioBoe. Buasl Oecrionoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKE, BETETaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KJIIOHUPOBAHHE
OPTraHU3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTIAUYMS OT OECIOJIOTO.

Meito3. Cragun meio3a. IIporecchl, Npoucxoasdiine Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHUOTOrMYECKUd CMBICT H
3HAYCHHUE MEK03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TOJOBBIX KJIETOK y YKUBOTHBIX.
[TonoBblie kemne3bl: CEMEHHUKU U AMYHUKUA. OOpa3oBaHME U Pa3BUTHUE TOJIOBBIX
KJIETOK — raMmeT (CrnepMaTo3oul, SHUIEKJIeTKa) — CHepMaToOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOEHHUS AWLEKIETOK M crepMaTo3ouaoB. OIUIogOoTBOpPEHUE.
[TapTenorenes.



NunuBunyanbHoe pa3BuTUE  (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(3mOpuorenes). Jrtarnbl SMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKMUBOTHBIX:
apobneHue, racTpyisaiusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TuUmb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: MpsAMOE, HemnpsiMoe (IMUMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct m pasButne pacreHuil. OHTOreHEe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAINH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY», «JIBolHOE
OIUIOZIOTBOPEHUE y IIBETKOBBIX pACTEHHID», «BeretaTuBHOE pa3MHOXEHHUE
pacteHui», «Jlenenue kieTku OakTepuit», «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMb», «Knetounsii nukm», «Pemmukamusa JJHK», «Mwutos»,
«Menosz», «IIpsmoe n HenpsMoe pa3BUTHEY, «I amMeTOreHe3 y MIIEKOIUTAOIIUX U
4esoBekay, « OCHOBHBIE CTaIUA OHTOTE€HE3a.

ObopynoBanue: MHUKPOCKOII, MUKPOIIPENapaThl «CriepMaTo30uapl
MJIEKOIIUTAIOLIET0», «SIHIEKIeTKa MIEKOoNuTaromero», «Kapuoknaes B KiIeTKax
KOpElIKa JIyKa», MarHUTHas MOJENb-alIUIMKalusa «/leneHue KIeTku», MOJAeIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbie H NPAKTHYECKHE PA0OTHI:

JlabopatopHast pabora Ne 3. «HaOmromeHme MHTO3a B KJIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopuass pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparaxj.

Tema 6. Hac/jiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pazButus reHeTUKA. Ponb nuTosioruu
1 HMOpPUOJIOTUU B CTAaHOBJIEHUM TE€HETUKH. BKiag poccuiickux U 3apyOesKHBIX
V4€HBIX B pa3BUTHE TEHETHKU. MeTOoAapl TeHEeTHUKH (THOPUI0IOTUYECKHM,
LUTOTEHETUYECKUM, MOJEKYJISIPHO-TEHETUYECKUI). (OCHOBHBIE TI'€HETUYECKHE
noHATHS. ['eHeTHUecKas CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMaxX CKpPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAaHOBJEHHbBIE . Mennaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHOO0Opa3usi TUOPHUIIOB TEPBOTO
nokosieHus. [IpaBuino JgomMuHUpOBaHMsS. 3aKOH pACIICIUICHHS  MPU3HAKOB.
I'unoresa ynctoTsl ramer. [loaHOE M HEMOIHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe  cKpeuBaHWe. 3aKOH  HE3aBUCHMOIO  HACJEIOBAHMUS
npu3HakoB.  LluToreHeTnyeckue - OCHOBBI ~ JUTHMOPUIHOTO  CKpPEIUBAHUS.
AHanu3upyrouiee cKkpemuBanne. Vcnonb30BaHne aHAM3UPYIOLIETO CKPEITUBAHMS
TUTSI OTIPEICNICHUSI TEHOTHITA OCOOM.



CueryieHHOE  HacleqoBaHWe Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO FeHOB. HapyleHne cueruieHus reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpPA.

XpOMOCOMHAasI TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KAPTHI.

I'enetnka nmoma. XpoMOCOMHOE ONpeAeieHrne mojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramMeTrHele W TreTeporaMeTHble OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MTOJIOM.

N3menunBOCTh. Bubl N3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICICTBCHHAS.
Ponb  cpenpl B HEHACHIEACTBEHHONW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s M BapUalMOHHAS KPUBAs.
Hopma peakumu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(MUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTBenHasi, WM TIeHOTHUIIMYECKAas, HW3MEHUYMBOCTL. KoMOmHaTHBHAS
M3MEHYMBOCTh. Meilo3 W MOJOBOM MpoUEecC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalimoHHasi U3MEHUUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpUYMHBI MyTaluii. MyTtareHHbie (haKkTOpBHI.
3aKOH rOMOJIOTMYECKUX PSIZIOB B HaclieACTBeHHOM n3menurnBocty H. Y. BaBuioga.

BuesnepHnas HacieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuotun yenmoBexka. OCHOBHBIE METOIbI T'€HETHKU
YyeJIOBEKa: reHeaJIOTHYECKUH, OJIM3HEIIOBBIN, IIUTOT€HETHYECKUM, OMOXUMHUYECKHH,
MOJICKYJIAPHO-TEHETUYECKH . CoBpeMeHHOE OIpeICIICHUE FeHOTHUIA;
MOJJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00JI€BaHUS YEIOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HN C HACJEJICTBCHHOM IPEeapacioiOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatuueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKU. I[IpUHIIMIIBI
310pOBOTO 00pa3a >KM3HU, TUArHOCTUKH, MPODUIAKTUKH U JICYCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJbTUPOBAHUE. 3HAUYCHHUE MEIUIIMHCKON
TE€HETHKH B TIPEAOTBPAIICHUH U JICUCHUHM T€HETUUECKUX 3a00JI€BaHMM UyeloBeKa.

JdeMoHcTpauu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumer w cxeMmbl:  «MOHOTHOPHIHOE  CKpCIIMBAaHUE HM  €ro
ATOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JlurubpuaHoe  CKpelIUBaHUEY,
«uTonornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUs, «Meio3,
«B3anmoAencTBUE aJUICNIbHBIX TE€HOB», «I'€HETHYEeCKHe KapThl PACTEHU,
KUBOTHBIX U 4eJOBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HACIJIEIOBaHUS,
CLUEIUICHHOTO ¢ Tojom», «Kapuotumbl 4YenmoBeka W KUBOTHBIX», «Buasl



U3MEHUUBOCTHY», «MoaudukanonHas W3MEHUMBOCTH», «HacnegoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», «MyTarimoHHass U3MEHUYUBOCTDY.

ObopynoBanue: MoAenU-alNIUIMKaM  «MOHOTHUOPUIHOE CKpEUIMBaHHUEY,
«Henonxnoe nomuHupoBaHuey», «JuruOpuanoe ckpenmBanue», «llepekpécr
XpOMOCOM», MHKPOCKOIl M MHKporpemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBLIILEB U OKPACKH TeNa), repbapuii «['opox moceBHOM.

JlabopaTopHble H NPAKTHYECKHE PAOOTHI:

JlabopatopHasi padota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOIO U
TUTHOPUIHOTO CKPEIIUBaHUs Y Ap030(UIbl Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas padota Ne 6. «/3yueHne Moau(pUKAIIMOHHON H3MEHIYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlabopatopHnasi pabota Ne 7. «AHanu3 myTanuii y apo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHWE W aHAJIA3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkunsi opranuzMoB. OCHOBBI OMOTEXHOJIOTUM.

Cenekuys Kak HayKa U IMPOILECC. 3apOKIACHUE CENEKIMU U JOMECTUKAIUS.
VYuenue H. WM. BaBuioBa 0 IeHTpaX NPOUCXOXKIACHUS U MHOTr00Opaszus
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKAEHUS AOMAIIHUX KUBOTHBIX. COpT,
opoJia, MTaMM.

CoBpeMeHHbIE METOIbI CeIeKIMU. MacCOBBIM U MHANBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUMHW M KUBOTHBIX. OILIEHKa JKCTepbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — UWHOpuAWHT. Yucras nuaus. CKpenMBaHWE YHUCTBIX JUHUU.
I'ereposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUAMHT.
Otnanénnas rtuOpunmzamusi W e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 U
MOJIyYEHHUE TOJIMILUIOUJOB. JIOCTHIKEHHSI CENEKIMU pAaCTeHUHl, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAs HHKEHEpHUs. ITarbl
co3manusi pexomomHanTHou JIHK wu tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kinertounsie KylnbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHHUE PACTEHUU.
KiioHnpoBanne BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHW3MOB.

Okosornueckue W 3Ttudyeckue  mnpoodinembl. ['MO  —  reHeTHYecKH
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

IToptpetsi: H. M. BaBuios, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanoB.

Tabmuuber u cxemsl: kKapta «lleHTphI MPOWCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl ToMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenumity, «Otnanénnas rudpuausanus», «Padotsl akagemuka M. ®@. BanoBay,



«lomunnounus», «OO0bekThl OuoTexHoNOruN», «KierouHble KynbTyphl U
KJIOHUpOBaHUE», « KOHCTpyHpoBaHHe U MEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MYJISKU TUIOJI0B  KOPHETIIIOOB JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacteHuit, repdapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSD.

JlabopaTopHble H NPAKTHYECKHE PAOOTHI:

Oxckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJICKIUA PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JDBoIOMOHHASE OMOJIOTHS.

[IpennochlIkKu BO3HUKHOBEHMSI SBOJIIOLIMOHHOW TEOPUH. DBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMOJIOrHU. BiusHHE 3BOIIOLMOHHOW TEOPUU HA PA3BUTHUE
OMOJIOTHUHU U APYTHX HAYK.

CBunerenbcTBa 3BOJIONUHU. [laneoHTONOTHYECKHE: TMOCIEA0BATEILHOCTD
HOSIBJICHUS BUJOB B MaJICOHTOJIOTMYECKON JIETOMHMCHU, NEPEXOIHBbIE (POPMBI.
buoreorpaguyeckue: cxoacTBO U pazianune ¢payH u (Jiop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHUECKHEe: CXOACTBA W pa3iuuus 3MOPHOHOB pa3HbIX BUOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3MBI. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX MyTed y BCex
OpPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeanocwbuiku BO3HUKHOBEHUS
JapBUHM3Ma. JIBIDKyIIME CHJIBI JBOJIONUM BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TPH OTPaHUYCHHOCTH PECypCOB, HEOIpeaenaEHHass N3MEHYHBOCTS,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINA OTOOD).

Cuntetnueckas Teopus 3Boonun (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

MuxkposBosmrorus. [Tomymnsiius Kak eTuHUIA BHIA U SBOJIOIHH.

JBrkymue cuibl ((hakTopbl) 3BOJIOLUHA BUIOB B MpUpoJe. MyTallMOHHBIH
poLecc M KOMOMHATHBHAs W3MEHUYUBOCTH. [lOMyNslMOHHBIE BOJHBI U Jpeild
redoB. M3omsuus u murpanusi.

EctecTBeHHbIit 0TOOp — HampaBisoommii  (Gakrtop 3BomOIUUA. DOPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tprcmoco0IeHHOCT, OPTaHU3MOB KakK pe3ysbTaT dBOMIONUH. [IpumMeps
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMopd 036l U UAMOATANTALIUY.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoOBHbIE  (QOPMBI
BUJI000pa30BaHus: reorpapuueckoe, 3K0JI0rHuIecKoe.



MakposBomorusi. DopMbl  3BOMIOIUU:  (UIIeTUYECKAs, TUBEPreHTHas,
KOHBEPTeHTHas, mapauienbHas. HeoOpaTuMocTh 3BOIOLUN.

[IpoucxoxaeHne OT Hecnenualu3upoBaHHBIX NpenkoB. [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS pagvanusl.

JdeMoHcTpanuu:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

TaOmuips! u cxembl: «Pa3BuTHE OpraHnYecKkoro Mupa Ha 3emie», «3apobIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «DopMmbl  OoprObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIN 0TO0p», «MHOroo6pa3ue CoOpToB pacTEHUI»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsinum»,  «MyTtanuoHHas
M3MEHUYHMBOCTH», «ApoMopdossy, «Mnuoagantamum», «OO0mas aereHepanus»,
«/IBmwxymue cwibl 3Bosonuny, «Kapra-cxema wapmpyra nyremectsus Y.
Hapeuna», «bopsba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTH OpPraHU3MOBY,
«"eorpaduueckoe BUI000pa30BaHUE, « IKOJIOTHIECKOE BUI000PA30BAHUE.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jJM4YHBIMU THUIIAMH OKpPACKH,
HaOOp IUIOAOB M CeMsH, Koyiekuusi «l[Ipumepsl 3alMTHBIX MPUCHIOCOOJICHUN Yy
KUBOTHBIX», MoJie]db «OCHOBHBIE HAlpaBiICHUs 3BOJIOLUNY», 00bEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3Ta TIO3BOHOYHBIX.

buoreorpaguueckass kapta wmwupa, KouleKius «POpMbI COXpPaHHOCTU
UCKOIIAEMBIX JKMBOTHBIX W pacTeHWil», Moxaenp ammukanus «llepekpécr
XpoMOCOM», BJiaxHble mpenaparbl «Pa3zsurne Hacekomoro», «Pa3Burtue
JATYLIKW», MUKponpenapat «/po3zodpuna» (Hopma, mytauuu (popMbl KpbUIEB U
OKpAacKu Tena).

JlabopaTopHbie H NPAKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHue BUI0B MO MOPGHOJIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHas pa6ota Ne 2. «Onucanue MPUCIIOCOOICHHOCTH OpPTraHW3Ma H
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HHU HA 3emile.

JloHay4yHble TpENCTaBICHUS O 3apPOKICHUU >KU3HU. HayudHble TUnoTe3sl
BO3HUKHOBEHUSl JKM3HUM Ha 3emiie: aOWOreHe3 U TMaHClepMusd. XUMHUYECKas
sBOJIIOLINA. AOHUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTraHMYECKHX.
DKCnepUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON 3BoItonrH. HavanpHbIe Tansl
ouonornyeckor sBomonuu. I'unoreza PHK-mMupa. ®opmupoBanue MeMOpaHHbBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM W HX HBOJIOIUS.
@opMHPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PazButHe xu3Hu Ha 3emuie 1o spam u nepuonaM. Karapxein. Apxeiickas u
nmpotepo3oiickas dpbl. [lameosolickas spa W €€ mepuOABl: KEMOPHICKHUH,
OpPIOBUKCKHUH, CUIIyPUUCKUH, JEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o3o0lickass 3pa W €€ TEpHUOAbl: TPUACOBBIA, FOPCKUKA, MEIOBOU.

Kalino3olickasa spa u €€ nepuojsl: NajaecoreHOBbI, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIuMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [l0osiBIIEHHE, paCUBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

CucreMa OpraHMuYecKOro MHpa KaK OTpakeHHe 3BoJonuU. OCHOBHBIE
CUCTEMATHYECKHE IPYIIIIBI OPraHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIIOJIOTHSA KaK HayKa. Pa3BuTne npencraBieHui o
IPOUCXOXKJIECHNN YeroBeka. Meroasl H3ydeHus aHTponoreHesa. CxonacrtBa H
pa3Inuyus 4EJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHUE YETIOBEKA.

JBrwxymue  cuiabl  ((akTOpel)  AHTPOIIOr€HE3a. HacnencrBennas
M3MEHYMBOCTh UM  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
M3TOTOBJIICHHE OPYIHU TPYAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIOLUN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMmenbld, Yenosek npsamoxoxsumumi, YenoBek HeaHIepTalbCKui, YenoBek
pa3yMHbIii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYLIECTBOBaHHUS, 00JACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIusl.

Yenoseueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUTHAS
(eBpasuiickasi),  HETpoO-aBCTpajoWIHas  (dPKBAaTOpUaibHAsl),  MOHTOJIOUHAS
(a3maTcko-aMepuKaHCKasg).  YepTbl  NPUCHOCOOJEHHOCTH  MpeIcTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAaHHs. EIMHCTBO 4YEIOBEUECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3auknoBenne CoJIHEUHOM CUCTEMBI», «Pa3BuTue
OpraHuyeckoro mupa», «PacturenpHas kieTrka», <OKMBOTHAas  KIETKay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHasi CHCTEMa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOIMYECKHMX  HAXOIOK  IPEIKOB
COBPEMEHHOI'0 4YeJoBeKa», «llpeBHenmue moam», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeoBeUeCKre pacb.

O6opynoBanme:  mymsku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONMTEKA, NUTEKAHTPONA, HEaHAEpTalblla, KPOMAHBbOHLA), CIEIKH WIH
U300paKEeHUST KaMEHHBIX OpYAHM MEePBOOBITHOTO YeJOBEKa (KaMHU-YOIMIIEPHI,



pyomia, ckpebsia), TeOXpoOHOJOTHYeCKas Taliuia, KOUIeKuus «Dopmbl
COXPaHHOCTH MCKOIMAEMbIX )KMBOTHBIX M PACTEHUIN.

JlaGopaTopHble M NpaKkTHYecKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue ucKomaeMbIXx OCTATKOB PACTEHHUM U
KUBOTHBIX B KOJJIEKIIUSIX).

DKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIU WIN KpacBEAUYECKUN My3€el).

Tema 3. OpranusMsbl M OKpY:Kaoas cpeaa.

DKOJIOrus KaKk HayKa. 3aJiau¥ ¥ pa3/ielibl SKOJIOTrMU. METOIbl SKOJIOTHYECKUX
HCCIIE0BAHMM. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonoruueckue ¢akropel. Krnaccuduxamus skonornyeckux (akToOpoB:
abuoTHyeckre, OMOTUYECKHME M AaHTPOIOTeHHbIe. JIeHCTBHE SKOJOTHYECKHX
(aKkTOpOB Ha OPTaHU3MBL.

AbGuoTtnueckue (pakTOphl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucniocoOneHust OpraHu3MOB K  JEWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue  daxtopel.  Buasl = OmoTHueckux B3aUMOJICHCTBHIA:
KOHKYPEHIUSA, XUITHUYECTBO, CUMOUO03 U ero (opmel. Ilapasutusm, koomnepamnus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaYeHUE OWOTHYECKMX B3aUMOJICHCTBHIN JJI CYIICCTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyisuud. OCHOBHBIE IOKa3aTeNH
MONYJSILUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuKa YMCIEHHOCTH HOIYJISIUU U €€ peryssius.

JdemoHcTpanuu:

[Toptpetsr: A. 'ymGombar, K. @. Pynse, 3. ['ekkens.

Tabmumsr u cxembl: kapta «lIpupogubie 30Hb 3eminy», «Cpeabl oOUTaHUS
opranuzmoBy», «®ortonepuoansm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUMU UHDY30puu-Tyhenbkuy, «llumiesbie nenm».

JlaGopaTopHble 1 MpakTH4ecKne padoThbI:

Jlaboparopnas padora Ne 3. «Mopdonoruueckne 0COOCHHOCTH PaCTEHUM U3
Pa3HbIX MECT OOMTaAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTuueckas padora Ne 2. «[Toacy€T mIOTHOCTH MOMYJSIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMBI.



Coo01iecTBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabsl-momuHantel. CBA3U B
ouoreHo3e.

Dkosoruueckre cucrembl (dkocucteMbl). [lonsitue 00 »sKocucTeMe W
ouoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMbBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHH B 3KOCUCTEME.
Tpoduueckue (muimieBble) YpPOBHH OJKOcHCTeMbl. I[lumieBble Liemd H  CETH.
OcCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUSA. IKOJIOTHYECKUE
nupamMuibl: TPOAYKUMU, YHCICHHOCTH, Ouomacchl. CBONCTBA 3IKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJIALMs, pa3BuThe. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe 1 X03s11ICTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOHYMBOCTH »dKocucTeM. CoXxpaHEHHE
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnr. JKupoe BemiecTBO U ero (GyHKiuu. OcoOeHHOCTH OMocdepbl Kak
rJ100anbHOM H3KOCHCTEMBI. J(MHaMHuYecKoe paBHOBeCME U oOOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTs! BemiecTs 1 OMOreOXMMHUECKHE LIUKIIbI 3JIEMEHTOB (yTriiepona,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Onocdepe 3eMiau. AHTpONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE SKOIOTHYECKUE MPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YEJIOBEYECTBA. CoxpaHenue
O6ropazHo00pa3us Kak OCHOBa ycToM4YnBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOpaBJICHUS NPUPOAHBIMU pECYypcaMU W UX HCNOJb30BaHME. JloCTHKEHUS
OMOJIOTUU U OXpaHa IPUPOIbI.

JdeMoHcTpauu:

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

Tabmuubl u cxeMmbl: «[lumeBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnpie coobmectBay, «llemn nuTanusy, «IKOJOTUYECKAS MHUPAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKocUcTeMa
XBOMHOTO  Jeca», «buomeHo3d BomoéMa», «ArpoueHos», «lIpumepHsie
AQHTPOIIOTEHHbIE  BO3JEUCTBUSA HA IpUpoAy», «BaxHelmme HCTOYHUKU
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeiIIasi cocTaBistomas
ouocheps», «PakTopbl Aerpaganuu nousy, «[lapHukoBsii 3pdexT», «PakTophl
pPaZIMOaKTUBHOTO 3arpsisHeHUs Ounocheps», «OO0mas cTpykrypa Omocheps,



«Pacnipoctpanenue xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps,
«Kpyrosopot yriepona B 0uochepe», «kKpyroBopot a3oTa B mpupoae».

O6opynoBanue: MoJeNb-alIUIMKAUs « TUIIMYHbIE OMOLEHO3b», repOapuii
«PacturensHble coobmiecTBa», kKomiekunu «buonenosy, «Bpeaurenn BaxHemmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYyp», TIepOapuM UM KOJJIEKUMUM pPAcTeHUH U
’KUBOTHBIX, TPUHAJJICKAIINE K Pa3HBIM AKOJIOTMYECKUM TPYIIaM OAHOTO BHA,
Kpacnas xnura Poccuiickoii ®enepanu, H300paK€HUs OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BHUOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUS  OOYyYaloIIMMHUCA TporpaMM  CpeJHero oOImero  oOpa3oBaHUS:
JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbBTATDBI

B cTpykType NIMYHOCTHBIX pE3ylabTaTOB OCBOCHUA MpeaMeTra «buonorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIONIME: OCO3HAHME O0YUYaIOIIUMHUCS POCCHICKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpENENIeHUI0, HaJludyue MOTHBAllMM K  OOyYeHHIO  OHOJOoTruw,
[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIUXCsl PYKOBOJACTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMONIOTUYECKOTO  O0pa30BaHUs, HAJIMYME DKOJOTMUYECKOrO0 IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» mocTuraroTcs B
€IMHCTBE YYEOHOW ¥ BOCIUTATEIHLHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAIAULIMOHHBIMA POCCUUCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpaBWIaMU M HOpPMaMU
NOBEACHUS W CIOCOOCTBYIOT MpPOLECCaM CAMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBQXKCHHsI, OEPEKHOTO OTHOIICHUS K KyJbTYPHOMY HACJICAUIO WU
TpaauUMsAM MHOTOHAlMOHaJIbHOro Haponaa Poccuiickoit denepauuu, npupone u
OKPYIKarOIIEU CpeLe.



JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAaHHON BHYTPCHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YOCXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA U OMbITA ACATEILHOCTA B MPOIIECCE pean3aliid OCHOBHBIX HaIpPaBIICHUM
BOCIUTATEIBHOU ESITEIHLHOCTH, B TOM YKCJIE B YaCTH:

1) rpaKaaHCcKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TTO3UIIUNA 00YUAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUIICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBaKeHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATENbHBIX 3aJ1ay, BHITIOJHECHUHU
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O 1O OTHOUIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOCXKICHUSMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJIHEHUS
yu4eOHBbIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBaXKXUTEIHHOTO
OTHOUIIEHUSI K MHEHHUIO ONMOHEHTOB TMpHU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOUW U BOJIOHTEPCKOM AESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmoctm 3a cBoM Kpau, cBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAITMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJIOTHM, TOHUMAHMS 3HA4YCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uneiHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro CyaAb0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCTINTAHMS

OCO3HaHHE JyXOBHBIX IEHHOCTEW POCCUIUCKOTO HAPOa;



c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3THUYECKOTO IOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYACh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI M I[IEHHOCTH;

OCO3HaHME JJUYHOTO BKJIaJa B MOCTPOECHUE YCTOMYMBOTO OYyIIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJIUTENSIM, CO3/IJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS I[IEHHOCTEM CEMEWMHOM JKWU3HU B COOTBETCTBUH C
TpaguuusamMu Haponos Poccuu;

4) 3CTeTHYECKOTO BOCTIMTAHMUS:

ACTETUYECKOEC OTHOIICHWE K MHUPY, BKIIIOYasl ICTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOJIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHUE
POSBIISITH KAU€CTBA TBOPUECKOM JTMYHOCTH;

5) ¢usmyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbS W
IMOLMOHAJBHOIO 0J1ArOMOTyYHs:

NOHMMaHUE W peaju3alus 370pOBOTO U 0e30MmacHoro obpas3a >KU3HU
(3mopoBOE  TMTaHWE, COOJIIOJICHHE  TUTMEHWYECKHX TPaBWJI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM MW OTHbIXa, peryispHas Quznueckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TMPAaBWJI HWHIUBUIYAIBHOTO M  KOJIJICKTUBHOIO
0€30macHOro MOBEICHUSI B CUTYAIUSX, YTPOKAIOIIUX 30POBBIO U KU3HU JTIOJICH;

OCO3HAHME TMOCIEICTBUI W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
AJIKOT0J1s, HAPKOTUKOB, KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAYy, OCO3HAaHHME IEHHOCTH MAacTEepCTBA, TPYIO0JIIOOUE;
TOTOBHOCTh K aKTUBHOMW JEATEIbHOCTU TEXHOJIOTUYECKON M COLMAIbHOM
HaIpPaBJIECHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSATEIHHO

BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

HWHTEpEC K pa3IuyHbIM cepaMm npodecCHOHATBHOU AESTEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud | pean30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MNPOTSKECHUU BCEU KU3HH;

7) 3K0JIOrHYeCcKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1eJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHNS;



HOBBIIEHUE YPOBHS OSKOJIOIMUECKOM KyJIbTYphl: IPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TMOCTYIKOB UM OLICHKM HUX BO3MOXKHBIX IIOCIEACTBUU A
OKPYXaroUen Cpebl;

OCO3HaHUE TIJI00aNbHOIO XapakTepa SKOJIOTMYECKHUX MpoOJeM U myTed HX
peuieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MpPU HU3YYEHUU OHOJIOTHH
3HAHUSI W YMEHUS TMpU PEIIEHUH NOpo0JieM, CBSA3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOIb30BAaHUEM  (COOMIIOJIECHUE MpaBU  TMOBEIEHUS B IPUPOJIE,
HAaIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B OKOCHUCTEMAax, OXPaHy BHJIOB,
IKOCHUCTEM, OrOoChephl);

AKTUBHOE HENPUIATHE JEUCTBUM, NPUHOCAIIMX Bpel  OKpYKAlOLIEU
MPUPOJHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE
NOCJIECTBUA NPEANPUHUMAEMBIX ACUCTBUN U NPEIOTBPAILATH HX;

HAJIMYKE PA3BUTOTO 3KOJIOIMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OnbITa JEeSTENBHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEJIbHON, KOMMYHUKATUBHON W COLIMAIBHON
MIPAKTHUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH IKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU M OOLIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpEJCTBa
B3aMMOJICHCTBHS MEXTY JIFOJABMU U MIO3HAHUS MUDA;

NOHMMaHue creuu@uky OHMONOrMM Kak HayKH, OCO3HaHUs €€ poju B
(GOpMHpPOBaHMN PALMOHATBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[JaHUU LIEJIOCTHOTO
MPEACTABICHUST 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIIOBEKa U
oOlecTBa, B MMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEW M PEHICHUH MpoOJeM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OHOJIOTMU JJIi COBPEMEHHOW LMBHIM3ALINU:
o0OecrieyeHrss HOBOTO YPOBHSI Pa3BUTHsI MEIULMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaThb pPecypcHble  MpoOJEeMbl  pa3BUTHUS
YeJI0BEUYECTBA, IOUCKA MyTEeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
o0ecrieueHus  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIHLHOMY
HCIIOJIb30BAHUIO TIPUPOAHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJOIMYECKUX 3HAaHUM B LEIIX
MOBBIIIEHHS O0LEN KYJbTYpbl, €CTECTBEHHO-HAY4YHOW IPAMOTHOCTH, KaK



COCTAaBHOM 4acTH (PyHKIMOHAJIBHOW I'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
IIPU U3yYE€HUH OMOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IIOJIy4aeMble 3HaHUSA JUIs aHaIW3a MU
OOBSICHEHUSI SIBICHUI OKPY)KAIOIIEr0 MUpPA U MPOUCXOASIIUX B HEM MU3MEHEHU,
yMEHHE JelaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAyYHBIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0OJieM B PEaIbHBIX )KU3HEHHBIX CUTYalLlUsAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESITENbHOCTH, FOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENIbCKYIO IESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI Mo OWONOTMM B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS ydeOHOro mpenmera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble JJis1 (POPMUPOBAHUS MHUPOBO33PEHUS OO0YYAIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAyYHbIC MOHATHUS, OTpaKarolue
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cCHenupuKy METOJOB TMO3HAHUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIHs, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieloBaHue,  HAONMIO/IeHWe, HW3MEpPEHUE, OKCIEPUMEHT H  JPYTrHuXx),
yYHUBEpCaJIbHbIE y4eOHBbIE JCHCTBHUS (IO3HABATENIbHbIC, KOMMYHHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreunBaronye dbopmupoBaHue (GyHKUIMOHATBHOU
IPaMOTHOCTH UM  COLMAJbHOW KOMIIETEHIMH OOyyaroluxcs, CIOCOOHOCTb
oOyJaromuxcs UCII0JIB30BaTh OCBOCHHbIE MEXIUCLHUIUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJbHble ydeOHble JCHCTBHUS B
II03HABATEIBHON U COLIMAJIBHOU MPAKTHUKE.

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHSI TMPOTPAMMBI CPETHETO OOIIeTro
o0pa30BaHUsl TOJKHBI OTPAXKATh:

OgBnagenue YHUBepPCAJbHBIMU y4eOHbIMH NMO03HABATEJIbHbIMHU
AeHCTBUAMM:

1) 6a3oBble JOrHYecKHeE TeHCTBUSA:

CaMoOCTOSITENNbHO  (OpMyNMHpOBaTh W aKTyalM3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmza, cuHTE3a, CpaBHEHUS, Kilaccuukaiuu, 0000IIeH s ), paCKPhIBATh CMBICIT



OMOJIOTMYECKUX MOHATHH (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSAMH );

ONpPENENATh LENA JACATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIbTaThI JEATEIbHOCTH C ITIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TIOHATUS AJIs1 OOBSICHEHUS (PAKTOB U SIBJICHUM
KUBOU MIPUPOJBIL;

CTPOUTH JIOTHYECKHE PAaCCyKIEHUs (MHIYKTUBHBIC, JI€AyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BBIBOBI U 3aKIIOUCHMS;

OPUMEHATH  CXEMHO-MOJECINIBHBIE  CpEICTBA  JUIA IIPEICTABIICHHUS
CYILLIECTBEHHBIX CBSI3€l M OTHOLUIEHUH B M3Y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMM  pPAa3sHOTO  pOJA,  BBIIBIEHHBIX B Pa3jIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl ¢ Y4ETOM aHaIM3a MUMEIOLINXCS
MAaTEPUAIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKU NOCJIENCTBUN AEATEIBHOCTH;

KOOPAVMHUPOBaTbH U  BBIIOJHATH pabOTy B  YCIOBUSIX  pEalbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS;

pPa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEILICHUH KU3ZHEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE NeiiCTBHUS:

BJIJIETh HABBIKAMH y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN AESTENbHOCTH,
HaBbIKAMM  pas3peuieHusi NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IIOUCKY METO0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

WCIIOJIB30BaTh PA3JIUYHBIE BHIBlI JESITEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPHpeTalMH, NPeoOpa3oBaHUI0O M TNPUMEHEHUI0 B YUYEOHBIX
CUTYalIMSIX, B TOM YHCJIE TPU CO3JJaHUU YUEOHBIX U COLIMATIbHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIH THUI MBIIUICHUS, BIAJIETh HAYIHOW TEPMHUHOJIOTUECH,
KJIFOUEBBIMU MTOHATUSMH U METOJAMU;

CTaBUTh MW (OpMyIUMpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh [IPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI I JI0KAa3aTeIbCTBA
CBOMX YTBEPKJICHHMI, 3a/1aBaTh NapaAMETPbI U KPUTEPUHN PELLICHHUS;

aHaJIM3UpPOBaTh IIOJYYEHHBIE B XOJE€ PEIICHHS 3aJa4d  pPE3yJbTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;



OCYILIECTBIIATH LIEJEHANPABICHHBIN IOUCK IIEPEHOCA CPEACTB U CIOCOO0B
JEHCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETbh NEPEHOCUTD 3HAHUA B MO3HABATEIIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEAESITEIbHOCTY;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, MpEAJIaraTh OPUTMHAIBHBIE MOIXOJblI U PEUICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHS.

3) pa6oTa ¢c uHpopMAaIHeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMALMU (TEKCTE y4eOHOro
nocoOus, HAYYHO-TIONYJISIPHOM JUTEpaType, OHOJIOTMYECKUX CIOBApSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
MH(}OpMaAIUIO PA3IMYHbIX BUJOB U (POPM IPENCTABICHUS, KDUTUYECKH OLIEHUBATh
€€ T0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTB;

(opMyIupOBaTh 3alPOChl U MPUMEHATH PA3IUYHbIE METOMbI MPH MOUCKE U
oTOOpe Ounosiornueckoi mHpopManuu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYEOHBIX
3a1ad4;

npuoOpeTaTh ONBIT HUCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KyJIbTYPy aKTUBHOT'O MCIOJBb30BAHUS PA3IUYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMAJbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckoi nHpopmanuu (cxembl, TpadUKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH
¥ Ipyroe);

UCIIOJb30BaTh HAy4YHBIH fA3BIK B KadecTBe CpeAcTBa Mpu pabdoTe ¢
Ouonornyeckod MHPOpMALME: MNPUMEHATh XUMHUYECKUe, (Qu3nyeckue u
MaTeMaTU4YeCKHe 3HAaKU U CUMBOJBI, (POpMysbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh U MPEeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUECKHE  CpPEICTBA
HarJIsAHOCTH;

BJIaJI€Th ~ HaBBIKAMU  paclO3HaBaHMs M 3alIMThl  MH(pOpMaIuH,
UH(OPMAIMOHHON O€301aCHOCTH JIMYHOCTH.

OByaieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMH 1€ICTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMajore Wik JUCKYCCHUU MO CYHIECTBY OOCy»AaeMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIBHO BBINOJHEHUS MpEIIaraeéMoin
3a/lay, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULUNA APYTHMX yYACTHUKOB
JManora Wil JUCKyCCUN);

pacrno3HaBaThb HEBEpOAJbHBIE CpPEACTBA OOLIEHMs, MOHUMAaThb 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;



BJIQ/IETh PA3JIMYHBIMU CIIOCOOaMM OOUIEHUS W B3aUMOJEHCTBHUSA, MMOHUMATh
HaAMEPEHUS JAPYTUX JIOACH, MPOSIBISTh YBAXKUTEIHHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOM hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTh:

MMOHUMATh M HCTOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaTLHON
PaboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICUCTBUS IIPU PEIICHUHN YUEeOHOU 3a/1auH;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NEHCTBHHA C YYETOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJI0TO YJieHa KOJUICKTHBA,

OPUHUMATH e COBMECTHOW  JIEATENbHOCTH, OpPraHM30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUIAaH JCHCTBUH,
pacnpenensiaTb pojad ¢ Y4E€TOM MHEHHMM YYaCTHHMKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

OILICHMBAaTh Ka4eCTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKAa KOMAHIbI B
o01Iui pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OILICHMBATh HUJEW C TO3UIUA HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOpaKeHNE, OBITh HHUITNATHBHBIM.

OByajieHUe YHUBEPCATbHBIMHU PEryJsiITUBHBIMH JeHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHMS JUISl BBISBICHUS MPOOJIeM H UX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTUYECKHX 3HAHUW II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JEHCTBHSIX M MOCTYIIKaxX MO OTHOIICHHWIO K YKUBOW MPHUPO/IE,
CBOEMY 3JI0POBBIO U 37I0POBBIO OKPY KAIOIIINX;

CaMOCTOSTEIILHO OCYIIECTBIISATh TMO3HABATEIBHYIO JEATEILHOCTh, BBISBISATH
MpoOJIEMBI, CTaBUTH U (HOPMYITUPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESTETLHOCTH U KU3HCHHBIX CUTYAIIUSX;

CaMOCTOSITENIFHO ~ COCTaBJATh TUIAH pEIIeHUs MpoOJeMbl C  y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOUYTEHUIH;

JlaBaTh OIICHKY HOBBIM CUTYaIIHSIM;

pacimpsaTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieNiaTh OCO3HAHHBIM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBAaTh (POPMUPOBAHUIO M NPOSBICHUIO IIUPOKOH JSPYIULMU B
pa3HbIX 00JIACTSAX 3HAHWM, MOCTOSHHO NOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTHUBBHI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJa/JE€Th HABbIKAMU  IIO3HABAaTEJIbHOM  pedieKcuM Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
OCHOBaHUH, UCHOJIb30BaTh MPUEMBI PEQIIEKCUM AJISl OLEHKH CUTYalllud, BBHIOOpPA
BEPHOTO PEILICHMUS;

YMETh OIIEHMBAaTh PUCKM M CBOEBPEMEHHO IPUHHMATh PEIICHHS 10 HX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTBl JAPYTMX @pPH aHaJIu3€ pPeE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CeOSI M APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,

IIPUHAMAaTh MOTHBBI M AapryMEHTHl JAPYIMX MpPH aHAIW3E PE3YJIbTATOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTMX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C O3ULMH JPYTOro 4eJOBeKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
6a30BOM ypOBHE BKIIOYAIOT crienuduueckue s yaeOHoro npeamera «bruomorus»
HAyYHBIC 3HAHUSA, YMEHUS U CHOCOOBI NEHCTBUI MO OCBOEHHUIO, HHTEPIPETALIUU H
npeoOpa3oBaHUIO 3HAHUM, BUABI ACSITEIBHOCTU IO MOJIYYEHHIO HOBOT'O 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX Y4€OHBIX CUTYallUsAX, a TAKXKE B PEAbHBIX
KU3HEHHBIX CHUTYallMsX, CBSA3aHHBIX C Owosormeil. B mporpamme mnpenMeTHbIe
pe3yNIbTaThI MPEICTABICHBI IO TOJaM 00yUeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpenmera «buomnorus» 6 10
Kjlacce TOJKHBI OTPaXkKaTh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTHH B CUCTEME HAyUHOTO
3HaHHSA ECTECTBCHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPa W HAy9HOTO MHPOBO33PEHHUsS, O BKIAAEC POCCHICKUX H
3apyOCKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHE OWOJOTWH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JJIsl pEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHE DPACKpPbIBATh COAEpKaHME OHMOJOrMYECKUX TEPMHHOB M TOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M MPEBpAILECHUE
AHEPTUr), TOMEOCTa3 (CaMOpPEryJIsius), YPOBHEBAs OpraHU3alisl KUBBIX CHCTEM,



CaMOBOCHPOU3BEACHHE (PEMPOTYKIIKS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3JIaraTb OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouosiorun), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTrooOpasusi u
MIPOUCXOXKJICHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensTh rpaHUllbl
UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJIOIEHUE U
ONMCAHUE MKUBBIX CUCTEM, IIPOIIECCOB U SBIICHHM, OPTaHU3alMs U IPOBEIICHHE
OMOJIOTUYECKOTO  OJKCIIEPUMEHTA,  BBIIBW)KCHHE  TUIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX
pPEe3yJbTaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHI, TEOPUHM M 3aKOHOB, YMEHHE
JenaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATH CYIIECTBEHHBIC IPU3HAKNA BUPYCOB, KIETOK IPOKAPUOT U
AYKapuoT, OAHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M MPEBPALECHUSI SHEPTUU B KJIETKE, (POTOCHMHTE3A,
IJJACTUYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHIUBHIYAIBHOIO Ppa3BUTHA  OpraHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHATH MOJYyYEHHbIE 3HAHMS AJIA OOBSCHEHUS OMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHHUM, IJIS1 NPUHATHS MPAKTUYECKUX PELIEHUN B IOBCEAHEBHOU
KU3HU C LeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 370POBbsi U 3/10pPOBbS
OKPY>KaIOIIUX JI0AEH, COOIIOIEHUS] HOPM IPaMOTHOTO MOBEJCHUS B OKPY KaIOLIEH
OPUPOJTHOM cpele, NMOHUMaHHE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUHN
COBPEMEHHOMU ounonoruu U OMOTEXHOJIOT A JUIl  palMOHAJIBHOTO
MIPUPOIOIIOIb30BAHUS;

YMEHHE pelaTh JJIEMEHTAPHbIE TI€HETUYECKHE 3aJadyd Ha MOHO- W
IUTUOPUIHOE CKpEIlMBaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPUJIHOTO CKPEIMBAHUS JIs MPEJCKAa3aHUsl HACIEAOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh JAOOpPATOPHBIE U TNPAKTUYECKHUE palOThI, COONIOAATH
npaBuia npu pabote ¢ ydeOHbIM 1 1a00paTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMsl, BKJIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOM MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBaHUN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;



yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011asi GMOJIOTHYECKYI0 HH(POPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mnpenmera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECTE W PO OMOJIOTHH B CHCTEME HAyYHOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUUCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COJCpKAHUE OMOJIOTMUYECKHMX TEPMUHOB W TOHSATHI:
BUJI, OMYJISALMS, T€HODOH, YBOIIOLNS, ABMKYIIUE CUIIbI ((DaKTOPHI) IBOJIIOIUH,
IPUCIIOCOOJIEHHOCTh OPTraHMW3MOB, BHJ000pa30BaHUE, IKOJIOTHUYECKUE (DAKTOPBHI,
HDKOCUCTEMa, TMPOAYLUEHTHI, KOHCYMEHTBHI, pEAYLEHTbl, IeNH MUTaAHUA,
AKOJIOTHYECKas MupamMuaa, OuoreoreHos, onocdepa;

YMEHHE U3JaraTb OHOJOTHYECKHE TEOpPHH (9BOMIONMOHHAs Teopus Y.
JlapBruHa, CHHTETHYECKash TEOpHsl SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactea K. M. bapa, depengoBaHusi riaBHBIX HallpaBiICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6umochepe B. U. Bepnanckoro),
OTIpENEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJJAMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiis W IMPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBM)KCHHE  TUIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX]y MCCIECIyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYECHHBIX
PE3yNbTaTOB, WCIOJB30BAHHBIX HAYYHBIX TOHSITHH, TEOPUH M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUM MOTYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBbIC MPU3HAKU CTPOCHUS OMOJOTUYECKUX
O0OBEKTOB: BHWJIOB, TMOMYJAIHNN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTEOIIEeHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEICTBEHHON
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpPraHM3MOB, JIEHUCTBUS DSKOJOTHYECKHX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB W TIOTOKA DJHEPTMM B DKOCHUCTEMaxX, AHTPOMOTCHHBIX W3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
IIUKJIOB B OHocdepe;

yMEHHUE TPUMEHSATH MMOJyYEHHBIC 3HAHMS I OOBSCHEHUS OWOIOTHYCCKUX
MPOLIECCOB U SIBJICHUU, JJI MPUHATHS NPAKTUYECKUX PEIIEHWW B MOBCEIHEBHOU
KU3HU C LEeNpl0 obOecriedeHus O0e30MacHOCTH CBOETO 3J0POBbs U 310POBbS
OKPY>KaIOIIUX JII0/IeH, COOTIOACHHSI HOPM IPaMOTHOTO TOBEJECHUS B OKPYXKAIOIIei



OPUPOAHON cpeje, MOHMMAaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHUM
COBPEMEHHOM OMOJIOTHH JIJIS1 PALIMOHATIBHOTO IPUPOAOIIOIb30BAHUS;

YMEHHUE pelaTh 3JEMEHTapHbIe OMOJOTMYECKUE 3aa4H, COCTABIISTH CXEMBI
NepeHoca BEIIECTB U YHEPTUU B HIKOCUCTEMAX (LIETIH MUTAHUS );

yYMEHHUE BBINOIHATh JA0OpPATOPHBIE U TNPAKTUYECKHE PalOThI, COONIOAATH
mpaBuiia Ipu padoTe ¢ yueOHBIM U TA00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUECKH OIEHUBATh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO  COJIEp )KaHMs, BKJIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBAa MaccoBOW MH(OpMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00alIbHBIE  HDKOJOTHYECKHUE  MPOOIJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001asi OMOJIOTUYECKYI0 UH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBINA annapat OMOJIOTHH.



Ne n/m

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumenoBanue pa3ae/ioB 1 TEM

NPOrpamMmbl

buonorus kak Hayka

JKuBnIe cucTEMBI H X opranu3anusa

XHUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

>KPI3H€I[€$[T€J'IBHOCTB KIJIIETKHN

PasmuoxeHue u HUHAUBUAYAJIbHOC PA3BUTUC
OpraHu3MoOB

HacneacTBeHHOCTH U U3MEHYMBOCTD
OpraHn3MoOB

Cenekiust oprann3MoB. OCHOBBI
OMOTEXHOJIOTUH

PesepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I1O

Bcero

KounyecTBo 4acoB
KoHTpoabHbI

e padoThbl

IIpakTH4yecku
e padoThl

0.5

1.5

DJIEeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/IbHbIE
pecypchl

bubmnorexka IIOK
https://m.edsoo.ru/7f41c29
2

bubmnoreka IIOK
https://m.edsoo.ru/7f41c29
2

bubnuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bubnuorexa [IOK
https://m.edsoo.ru/7f41c29
2

bu6nunorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6nunorexa [JOK
https://m.edsoo.ru/7f41c29
2




I[TPOTPAMME



HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

DBOJOLMOHHAS OUOJIOT U

BO3HHKHOBEHHE U Pa3BUTHE KU3HU Ha
3emiie

Opranu3Msbl U OKpYy:Karolas cpena

COO6H_IGCTBa 1 OKOJIOTHYCCKHE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

11 KIIACC

KoaunuyecTBO 4acoB

KonTpoabHbl

Bcero
e padoThl

34 0

IIpakTHyeckue
padoThI

0.5

2.5

DJIEeKTPOHHbIE

(undposbie)
oOpa3zoBarejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f4
lccr4

bubmuorexa [JOK
https://m.edsoo.ru/7f4
lcc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
lccr4

bu6nuorexa [IOK
https://m.edsoo.ru/7f4
lcc74

bu6nuorexa [IOK
https://m.edsoo.ru/7f4
lcc74




Ne
n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

Bcero

buoiiorus B cucreme Hayk

MeTtoapl T0O3HAaHUS JKUBOU

npuposl. [Ipaktuyeckas pabora

Ne 1 «ctonp3oBaHue
paanqu,Ix MECTOO0B HpI/I

I/13y‘I€HI/II/I 6I/IOJ'IOFI/I‘-I€CKI/IX
00BEKTOBY
Buonornyeckue CHCTEMBI,

MponecChbl U UX U3YYCHHUC

XMMHYECKUH COCTaB KIIETKH.

Bona u MuHEpanpHbIE COMU

benku. CocraB u cTpoeHue

0O€eJIKOB

Koaun4yecTBO 4acosB

KonTpoabHbI

e padoThbl

IIpakTHyeckue

padoThI

0.5

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/IbHbIE

pecypchbl

bubnuorexa [JOK
https://m.edso0.ru/86
3e6122
https://m.edsoo0.ru/86
3e632a

bu6nuoreka [IOK
https://m.edso00.ru/86
3e6122

but6mmoreka [IOK
https://m.edso0.ru/86
3e6564
bu6nuorexa [JOK
https://m.edso0.ru/86
3e674e
but6mmorekxa [IOK
https://m.edso0.ru/86
3e6b72




10

11

12

13

14

DepMeHThI — OHOJIOTUYECKHE

Karanuzatopsl. JlaboparopHas

padora Ne 1 «M3yuenne
KaTaJIMTUYECKON aKTUBHOCTH

¢dbepMeHTOB (Ha IpUMeEpe
aMMIIa3bl WM KaTala3bl)»

VYrnesoasl. JInnouasl

Hyxneunoseie kucinorsl. ATO

HcTopust u MeToabl U3yueHus
kietku. Kinerounas teopust

KiteTka kak 1iesoctHas KuBas
cucrema

CtpoeHue 3ykapuoTHUIecKoi
kietku. JlaboparopHas pabora Ne
2 «M3ydeHue cTpoeHUs KJIETOK

pacTeHui, >KUBOTHBIX, TPHOOB U
OakTepuii MoJI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OITMICaHHE»

OOMEeH BELIECTB WX META00IU3M

dorocunartes. XeMocHuHTE3

DHepreTudeckuii ooMeH

0.5

0.5

bubnunorexa LIOK
https://m.edsoo0.ru/86
3e6b72

bub6nmmoreka [IOK
https://m.edsoo.ru/86
3e6870
bubmuorexa [JOK
https://m.edsoo.ru/86
3ebdsc
bubnuoreka [{OK
https://m.edsoo.ru/86
3e6e88

bu6mmoteka [IOK
https://m.edso0.ru/86
3e6ff0
https://m.edso0.ru/86
3e716¢

but6mmorekxa [IOK
https://m.eds00.ru/86
3e766¢
bubnunorexa LIOK
https://m.edso0.ru/86
3e7c98
Bubmuoreka [JOK

https://m.edso0.ru/86




15

16

17

18

19

20

21

22

JKU3HEHHBIN UK KJIIETKH.

Jenenue knerku. MuTos.

JlaGopatopHnas pabora Ne 3
«HabOnroieHne MUTO3a B KIIETKAX

KOHUYHMKa KOpEIlIKa JIyKa Ha
TFOTOBBIX MUKpOIIpENapaTax»»

Buocunres 0enka. Peakuusa

MAaTpU4YHOI'0O CHHTC3a

Tpancnsanus — OuocuHTE3 OCNKa

Hexnerounsie ¢hopmbl )KU3HE —
BHUPYCHI

DopMBI pa3MHOKEHUS
OpraHu3MOB

Meiios

Meiios

O6pa3oBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.

OmtonorBopenue. JlabopaTopHast
pabota Ne 4 «3yueHnue cTpoeHHs
ITOJIOBBIX KJIETOK Ha I'OTOBBIX

0.5

0.5

3e7aae

bubmuorexa [JOK
https://m.edsoo.ru/86
3e7dc4

bu6nmorexa [IOK
https://m.edsoo0.ru/86
3e796e
bubnunoreka LIOK
https://m.edso0.ru/86
3e796e
bubnunoreka LIOK
https://m.edso0.ru/86
3e7540
bu6nuorexa [JOK
https://m.edso0.ru/86
3e81b6
https://m.edso0.ru/86
3e831e
bu6nuorexa [JOK
https://m.edso0.ru/86
3e7fda
bu6nunorexa [JOK
https://m.edso0.ru/86
3e7fda

bu6nunoreka [JOK
https://m.edsoo0.ru/86
3e81b6




23

24

25

26

27

28

29

MUKpOIIpenaparax»

NHnuBuayanpHOE pa3BUTHE
OpraHU3MOB

['eneTrka — Hayka o
HACJIEJCTBEHHOCTH U
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEJOBAHUS
npu3HaKoB. MoHOruOpuIHOE
CKpEIIUBaHHE

JluruOpuiHoe CKpeIrBaHue.
3aK0oH HE3aBUCUMOTO
HACJICIOBaHUsI IPU3HAKOB
CuernieHHOe HaclIeI0BaHUE
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3yuenue
pe3yNbTaTOB MOHOTHOPUIHOTO U
JTUTHOPHTHOTO CKPEITUBAHUS Y
JpO30( MBI HA TOTOBBIX
MHUKpOIIpenaparax»

I'enernka nona. HacnenoBanue

IMMPU3HAKOB, CHCIIJICHHLIX C I10JIOM

N3MeHUYnBOCTE.
Henacnencrsennas

u3MeH4nBOCTh. JlabopaTopHas
pabota Ne 6. 3y4yeHnune
MOAU(UKAITMOHHON

W3MEHYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psiaa U
BApUALIMOHHON KPUBOI»

0.5

0.5

bubnunoreka LIOK
https://m.edso0.ru/86
3e8436
bubnuorexa [JOK
https://m.edso0.ru/86
3e86f2
but6mmoreka [IOK
https://m.edso0.ru/86
3e8878
bubmuoreka [IOK
https://m.edso0.ru/86
3e89a4

bubmuoreka [IOK
https://m.edso0.ru/86
3e8c60

but6mmorekxa [IOK
https://m.edso0.ru/86
3e8¢60

but6mmorekxa [IOK
https://m.edsoo.ru/86
3e8efe




30

31

32

33

34

35

HaCJIC,I[CTBeHHaH U3MCHYHBOCTbD.

JlabGopaTtopnast pabota Ne 7.
«AHanu3 MyTaui y 1po30(uIis

Ha FOTOBBIX MUKpOIIpEnapaTax»

I'eHeTnka yenoBeka

PesepBHeiit ypok. O6001ICHHE TIO
TeMme «HaciencTBeHHOCTD U
N3MCHYUBOCTH OpFaHI/I3MOB))

Cenexuus Kak HayKa U IpOLECC

MeToabl U JOCTHKEHHUS CEJIEKIIUN
pacTeHui U KUBOTHBIX

buotexHosorus kak oTpaciib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

0.5

but6mmoreka [IOK
https://m.edsoo.ru/86
3e8efe

bubmuorexa [JOK
https://m.edso0.ru/86
3e8d78

bubmuoreka [IOK
https://m.edso0.ru/86
3e9214
bubnnorexa [JOK
https://m.edsoo.ru/86
3e9214
bu6nuoreka [IOK
https://m.edso0.ru/86
3e9336




Ne i/

Tema ypoka

DBOIIOLNA U METOJIBI €€

U3Y4YCHHUS
Hcropus pazsutus

IIpe/iCTaBICHUM 00
IBOJTIOLUH

Mukpo3BOIOIHUS

[Honmynsauus kak
3JIeMEHTapHasl eANHHIIA
BHJIa U DBOJIIOIUH.
JlabopaTtopHas pabora
No 1 «CpaBHeHHE BUIOB
10 MOP(HOJIOTHIECKOMY

KPUTEPHUIO»
JIBroKyIre CUIIbl

(a1emMeHTapHBIE

(haKTOpHI) SBOTIOLIUU
EcrecTBenHsblIi 0T00p 1

ero (opmel
Pe3ynbrarel 3BOMIOLINN:
MIPUCTIOCOOICHHOCTD
OpPTaHW3MOB H
BHUJ1000pa30BaHME.
JlaGopaTtopHnas pabora
Ne 2 «Onucanue

Bcero

11 KIIACC

KoauuecTBO 4acoB

KoHTpoibHbIE IIpakTHyeck
padoThI ue padoTbl
0.5
0.5

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

Bbu6nmuorexa [JOK
https://m.edsoo.ru/863ea20e
bubmuorexa [JOK
https://m.edso0.ru/863e957
0

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bubnuorexa [IOK
https://m.edso0.ru/863e9da4

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bu6mmorexa [JOK
https://m.edsoo.ru/863e9fde




10

11

12

13

14
15

16

IIPUCIIOCOOJIEHHOCTH
opraHusma u e
OTHOCHUTEJIBHOTO

Xapakrepa

Hanpasnenus u nytu
MaKpO3BOJIIOLIUI

Heob6patumoctsb

9BOJIIOLIMH
Hcropus xxnu3Hu HA

3emMite 1 METOIBI €6

W3yYCHUS
['unoresnl

IIPOUCXOKACHUSA KU3HU

Ha 3emie
PasBurue xu3Hu Ha

3emJie o 3paM U
nepuoiamMm

OCHOBHBIE ATaIbI
HBOJIIOIUH
PacTUTENLHOTO U
KHUBOTHOTO MHpA.
[IpakTnueckas padbota
Ne 1 «U3yuenue
HCKOIIaeMBbIX OCTAaTKOB
pacTeHuil U )KUBOTHBIX
B KOJUTCKITHSIX

CoBpeMeHHas cucTema
OpPTraHUYECKOTO MUpa

DBOIIOLNS YEIOBEKA
(araTpOTIOTEHE3)

JBroKy1ne cuibl

0.5

Bbub6mmoreka [JOK
https://m.edsoo.ru/863e9cle

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

bubmnoreka [IOK
https://m.edsoo.ru/863eabbe

bu6nmoreka [JOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edso0.ru/863ea48e
bu6mmoreka [IOK

https://m.edsoo.ru/863eac2c
bu6nmorexa [JOK




17

18

19

20

21

22

23

(paxropsr)
aHTPOIIOTreHe3a

OcCHOBHBIE cTaanun
3BOJIOLMH YCJIOBCKA

Yenoseueckue packl U
MIPUPOAHBIC alanTalluu
YyeJioBeKa

PesepBHBIi ypOK.
O06o001IeHre TI0 TeME
«B03HUKHOBEHHE U
pa3BUTHE )KM3HU HA

3emuie»
DKoJorus Kak HayKa
Cpenpl oOuTaHus 1

9KOJIOTHYECKUE
(dakTopbl
AbuoTtnyeckue
baxTopsbl.
JlaGopatopHas paboTa
Ne 3.

«Mopdoonoruueckue

0COOEHHOCTH pacTeHUN
M3 pasHbIX MECT

OoOUTaHUAN.
JlaGopatopHas pabota
Ne 4. «Bnusinue cBeTa
Ha POCT U Pa3BUTHE
YEPEHKOB KOJIeyCca»

buoTtnueckue paxkTopsl

0.5

https://m.edsoo.ru/863ead44

Bbub6mmoreka [JOK
https://m.edsoo.ru/863eaea?2

bubmnoreka [IOK
https://m.edsoo.ru/863eafec

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [JOK
https://m.edso0.ru/863eb34
8




24

25

26

27

28
29

30

31

32
33

DKOJIOTUUYECKHE
XapaKTePUCTUKH

MOITYyJIAINH.

[IpakTuyeckas pabora
Ne 2 «[loxcuér

MJIOTHOCTH TOIYJISIITUI
pa3HbIX BUJIOB
pacTeHui»
Coo0OmiecTBa
OpPTaHU3MOB —

OUOLIEHO3
DKOJIOTHYECKHUE
CHUCTEMBI (3KOCHCTEMBI)

OCHOBHBIE ITOKa3aTeIH
OKOCHCTCMBI.

DKOJIOTHYECKHUE
nupamuiel. CBolicTBa
skocucreM. Cykieccus
IIpuponusie
HKOCHCTEMBI

AHTpPOIIOTE€HHBIE
9KOCUCTEMBI

buocdepa —
rinodanbpHast 5KOCHCTEMA

3emiun
3aKOHOMEPHOCTH

CYIIIECTBOBaHHUS
6uochepsl

UenoBe4yecTBO B
ounochepe 3emnu

CocymiecTBoBaHUE

|

0.5

bubmnoreka [IOK
https://m.edsoo.ru/863eb46a
bubmnoreka [IOK
https://m.edso0.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

bu6mmoreka [JOK
https://m.edso0.ru/863ebd1
6

bu6mmoreka [IOK



34

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

MPUPOJIBI U
YeJI0BEUCCTBA
PesepBHBIi ypOK.
O000111eHHE TEMBI
«CoobmecTBa u
AKOJIOTHYECKHEC
CHCTEMBI»

34

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




YUYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

1. CusormazoB B.M., AragonoBa WN.b., 3axapoBa E.T. buonorus. OOmas
buonorus. 10 kmacc. baszoBeiii  ypoBenb —  M.:  Jlpoda
2. Aradonona N.b., CusornazoB B.W. Korenesckas S1.B. buonorus. O6mas
ouonorus. 10 kmacc. bazoBblii ypoBeHb. Pabouas Terpagp K Y4eOHHKY
CusornazoBa B.U., AradonoBaoit U.b., 3axaposoit E.T. «O6mas buomnorus.
bazoBbiit YPOBEHb) - M.: Hpoda
3. CumornazoB B.U., Aradonoa W.b., 3axapoBa E.T. buomorus. O6mias
buonorms. 11 knacc. bazoBeiii  ypoBerr — M.: [poda, 2021
4. Aradonosa 1.b., CuBornazoB B.U. Kotenerckas S1.B. buonorus. O6mas
ouonorua. 11 knacc. ba3zoBeiii ypoBeHb. PabGouas TeTpagp K y4yeOHUKY
CusornazoBa B.U., Aradonosoit U.b., 3axaposoit E.T. «O0mas buonorus.

basoBelit yposenb» - M. Jlpoda, 2015

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA
Mumakosa, B. H. buomorus. 10 ki1.: MeTogudeckoe rmocooue xk yueonuky U. b.
Aradonosoii, B. . CuBornazosa «buonorus. 10 knacc. ba3oblii u
yrayOonéuusiil yposau» / B. H. Mumakosa, U. b. Aradonosa, B. 1.
CuBornazoB. — M. : Jlpoda, 2019

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://lesson.edu.ru/06/05

https://resh.edu.ru/subject/5/
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