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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETUYECKYI0 OCHOBY IS
omnpeneneHusl MOAXOAOB K (OPMHUPOBAHMIO COACpKAHUA Y4yeOHOro IMpeaMeTa
«buosiorus»  cocTaBWIM:  KOHIENTyalbHble  monoxeHus DPIrocCc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, CollepKaHusl, pe3yIbTaTOB 0OOy4YEeHHs U TpeOOBaHUM K
YPOBHIO TOJITOTOBKH BBIITYCKHUKOB, IOJOXKEHUS OO0 OOIIMX IEeNsIX M MNPUHIHUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO 00111eT0 00pa3oBaHus B
Poccuiickoit deaeparuu, a TakxKe MOJIOKEHUS O creruduke OMOJIOTHH, €€ 3HaUCHUU B
MMO3HAHWUU KHBOW TIPUPOABI M 00ECTICUCHNUN CYIIECTBOBAHUS YEIIOBEUECKOTO OOIECTRA.
CoryracHO Ha3BaHHBIM TTOJIOKEHUSM, OTIPE/ICTICHBI OCHOBHBIC (DYHKITMHM MPOTPAMMBI TI0
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu JAET MPENCTABICHUE O ILENsIX, 00 OOlIeld CTpaTeruu
oOy4eHHMs, BOCIIMTAHUSA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4YEOHOro MpeameTa
«buonorusi», omnpeaensieT o0s3aTeIbHOE MPEAMETHOE COJACP)KAHHUE, €r0 CTPYKTYpY,
pacrpeneneHue o pasiesiaM U TeMaM, PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh U3YUCHHUS
y4ueOHOTO MaTepHaia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JTIOTUKU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommXCs.

B nporpamme mo OMOJIOTMM TakXe yUWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM U TPEAMETHBIM  pe3yibTaTaM oOydeHus B
(hOpMHUPOBAaHUHM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIBLHON JCATEIbHOCTH/YUeOHBIX
NelcTBU 00yYaromuXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30BBI YpPOBEHb) peaii30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3YYEHUM OuWoNOruM, Oyaromaps uYeMy B Hel
MIPOCMATPUBACTCS HAMIPABJIEHHOCTh HAa PA3BUTUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTEeCTBEHHO-HAyYHOTO  MMPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAlMd  JIMYHOCTH,
AKOJIOTMYECKOTO MBIIUICHUS, TIPEJCTABICHUN O 3J0pOBOM 00pa3e *KU3HU U OEPEKHBIM
OTHOIIICHUEM K OKpyXaromen mnpupoaHoi cpene. I[loatomy Hapsgy ¢ HU3ydeHUEM
00IIeOMOIOTUYECKUX TEOPHM, a TakKe 3HAHUW O CTPOCHUU KHUBBIX CHCTEM Pa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIIECCOB B MPOrpamMme M0
OMONIOTHUN YJIETICHO BHUMAHWE HMCIOJIb30BAHUIO MOJYYCHHBIX 3HAHUN B TTOBCEIHEBHOM
KU3HHU TSI PEIICHUS] TPUKIIQHBIX 3371a4, B TOM YUCJIE: MPOQPUITAKTUKHA HACTIEICTBEHHBIX
3a00€BaHUN YETOBEKa, MEANKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH IIeJIeCO00Pa3HOT0 MOBEICHUSI B OKPY KAIOIIeH MPUPOTHOM cpefie, aHaIHn3a
BIIUSIHUSL XO3SMCTBEHHOM JIESITEILHOCTH YEJIOBEKa Ha COCTOSIHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX AJKOCHCTEM. YCHUJIEHHE BHUMAHHUS K MPHUKJIATHON HAIMPaBICHHOCTH
ydueOHOro npeaMera «buonorus» MNPOIUKTOBAHO HEOOXOIUMOCTBIO OOECIeUeHUsI
YCIOBUW ISl pelieHus] OAHOM M3 aKTyaJdbHBIX 3aJad IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusI, KOTOpas MpejrnosaracT (popMUpOBaHUE Yy OOYUYAIOUIUXCS CIOCOOHOCTU
aJanTUPOBATHCS K U3MEHEHMSIM TMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpefHero o61iero o0pa3oBaHus 3aHUMAET BakHOE MecTo. OHa
obecrieunBaeT (GOPMUPOBAHUE Yy OOYUAIOIIUXCS MPEJCTABICHUN O HAyYHOW KapTHHE
MUpa, pacIIupseT U 0000IIaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMUNTEIBHBIX MPU3HAKAX
— YPOBHEBOM OpraHu3alMd W 3BOJIOLUH, CO3/AET YCJIOBHUS JJisl: MO3HAHMS 3aKOHOB



’KUBOU MpUpPOAbl, popmupoBaHus GyHKIIMOHATFHONW IPAMOTHOCTH, HABBIKOB 3/J0POBOTO
1 0e30MmacHoro oopasa >KU3HHU, SKOJIOTUYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIIEHUS K
KUBOU NPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHre OWONOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/lay CpeAHEero o0Iiero oOpa3oBaHMsI, COLMATU3ANMKN OOYYAIOIINXCS.
N3yuyenue Ouonoruu odecrneuynBaeT ycloBUs A GOPMHUPOBAHUS HUHTEIIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, JACTETUYECKON KYJIbTYpHI,
CIOCOOCTBYET HMHTETpAallMd OMOJOTHYECKHX 3HAHUWA C TPEACTABICHUAMH U3 JIPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTHU, (PHU3UKUA, XUMUU U reorpaduu. HazpaHHble
MOJIO’KEHUS O MpeHa3HAYeHUN Y4eOHOTO rpeaMeTa « bruonorus cocTaBuiIn OCHOBY IS
OMpeNeNeHusl MOAXOJ0B K OTOOpY UM CTPYKTYPUPOBAHHIO €ro  COJEp KaHMS,
MIPEICTABICHHOIO B MPOrpaMMe Mo OUOJIOTUH.

Ot16op conepkaHuss ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C MO3ULHUN KYJIBTYpOCOOOPa3HOTrO MOJX0/a, B COOTBETCTBUU C KOTOPBIM
oOydaromuecsi JOHKHBI OCBOUTH 3HAHUA W YMEHUS, 3HAYUMBbIE i1 (HOPMUPOBAHMUS
o0uieil KylbTypbl, ONpENesSIoNIe aJeKBaTHOE MOBEACHUE YEJIOBEKA B OKPYXKaroLleH
IPUPOJIHON Cpene, BOCTPEOOBAHHBIE B IOBCEAHEBHOM JKU3HU U TPAKTUYECKOU
nestenbHocTH. Ocob0oe MecTo B 3TOM cucTeMe 3HaHWM 3aHUMAIOT  3JIEMEHTHI
COJIEp)KaHUs, KOTOpPHIE CIIy’)KaT OCHOBOW Juisi (OpMHpOBaHHUS MNPEACTABICHUH O
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHUpPAa M LUEHHOCTHBIX OpPHEHTALUAX
JUYHOCTHU, CIOCOOCTBYIOIIMX T'YMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypHUpOBaHUE COACpkKaHUs yueOHOTO MaTepraia B IporpaMMe 1o OMOoJIOruu
OCYILIECTBJICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS] 3HAHUU 00 OTIMYHUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TMPHUPOJBI, O €€ YPOBHEBOW OpraHu3aiuu W SBojronuu. B
COOTBETCTBUM C O3TUM B CTPYKType YyuyeOHoro mnpeamera «buosiorusi» BbIIEIECHbI
CleyIolue coJepkarenbHble TuHuM: «buosorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «KieTka kak Ouosiornueckas cucteMayn, «OpraHu3M Kak OHUOJIOTrHYecKas
cuctema», «Cucrtema M MHOrooOpasue OpPraHM4ecKoro Mupa», «IBOJIIOLHMS KUBOU
IPUPOABDY, « IKOCUCTEMBI U IIPUCYIIAE UM 3aKOHOMEPHOCTHY.

Lenb nzydyenus yaueOHoro npeamera «buoiorus» Ha 60a30BOM ypOBHE — OBJIa/ICHUE
OOyJarOIMMUCS 3HAHUSIMU O CTPYKTYpHO-(YHKIIMOHATHLHOW OpraHU3allud >KUBBIX
CHUCTEM pa3HOr0 paHra U MNPUOOPETeHHWE YMEHHM HCNOIb30BaTh A3TH 3HAHUS MJis
IPaMOTHBIX JIEUCTBHUI B OTHOIIIEHUN OOBEKTOB KUBOM MPUPOIBI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX MPOOIEM.

JlocTkeHue uenu u3ydeHus yueoHoro npeamMera «buonorus» Ha 6a30BOM YpOBHE
oOecrieuynBaeTcs pelieHueM CIeIyoIMX 3a1au:

OCBOEHHE OOYYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3axX, TMpaBHJiaX, CIyXKalluX OCHOBOWM ISt
(dbopMHUpOBaHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX
HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3alli{, BBIJAIOLIMXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHY;



dopmupoBanne y oOydalOIIUXCS TO3HABATENIbHBIX, WHTEIJICKTYyalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IpoIlecce aHaIM3a JaHHBIX O MyTSIX pa3BUTHUSA B OMOJIOTUU
HAyYHBIX B3IVISIOB, UJIEH W MOAXOAOB K M3YUYEHHUIO JKHUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00yYalOIUXCsl 00IIeH KyJIbTypbl, (PYHKIIMOHATILHON IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OILICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MHUpA >KUBOU
IPUPObl HA OCHOBAHUM 3HAHUM U OIbITA, MOJYYEHHBIX MIPU U3YYCHUHN OUOJIOTHH;

dopMupoBaHne 'y oOydaroluxcs yMEHHH  WJUIIOCTPUPOBATH  3HAUYCHUE
OMONOTHYECKUX 3HAHMM B TMPAKTUUYECKOW JIEATEIBHOCTH YEJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOM
MIPUPOJIbl, HEOOXOAMMOCTH OE€pPEKHOTO OTHOILICHUS K HEM, COOJIIOACHUS ITUYECKUX HOPM
IIPU NPOBEICHUN OMOJOTUYECKHUX UCCIIEI0BAHNI;

OCO3HaHWE IICHHOCTH OHWOJIOTMUECKUX 3HAHWM 11 TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B TOBCEIHEBHOW >KW3HM IS
OLICHKM IIOCJIEJICTBUIA CBOEW IEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KarlIleW cpene,
COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obmero oopasoBanusi «buonorus», uzydaemas Ha 0a30BOM
YpOBHE, SBISETCS O00sS3aTeIbHBIM yUE€OHBIM MPEAMETOM, BXOMISIIMM B COCTaB
npeAMEeTHOU 00s1acTh «ECcTecTBEHHO-HAYYHbIE TPEAMETHD».

Jlns muzydeHusi Ouojoruv Ha 0a30BOM YPOBHE CpeIHEro oO0Iiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
yac B HEJETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
u3MepeHue, Kiaccupukanus, MOACIUPOBaHUE, CTaTHCTUYeckas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHThI — Onosiorunyeckue karaauzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHoctb. Kodepmentsl. Butamunbl. OTinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KATaIu3aTOPOB.

VYrneBoibl: MOHOCaXapuabl (MTI0K03a, pru003a U 1€30KCUpr003a), 1ucaxapuibl
(caxapo3a, JlakTo3a) MW TNoOJHMcCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.



Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUHU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTOIbl U3yUEHHS KIETKH.

KieTka kak nenoctHas xuBasi cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekyinsl JIHK kak reHetudeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: JyKapuoTHUecKas W mpokapuothyeckas. OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa M pyHkuuu. [{utonnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
an30cOoMBI. [10yaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[TpoucxoxneHne MHUTOXOHApUNA M mactul. Buasl mnactun. HememOpanubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KIJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKH. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hnarpammel: «Pacnipenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHHEe paCTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE i MPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlaGopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMuUIa3bl WK KaTalasbl).



Jlabopatopuass pabora Ne 2. «/3ydyeHwe CTpOCHHS KJIETOK paCTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BeIIeCTB, WU METa00IM3M. ACCUMUIIALINS (TUTaCTUYECKUI OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Pois ¢pepMeHTOB B
oOMeHE BEIIeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUIA.

XeMocHHTe3. XEeMOCHHTEe3Upyolue O0akTepuy. 3HaUeHUE XEeMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHHUE SHEPTUU B KIJIETKE. DTalbl JHEPreTHIECKOro ooMeHa. [ mukonms.
bpoxenne u ero Buabpl. KucmopoaHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanue. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexkinerounsie popMmbl xu3HU — BUpYChl. UcTopust oTkpeiTUs Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — BozOyaurens CITM/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpaum:

[Toptpetsi: H. K. Konsuos, /. U. Usanosckwuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukia Bupyca CIIN/da,
oakTepuodaray, «Pemnukarnus JJHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpummmsy,
«buocunTes 6enkay, «CTpoeHne KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHplii MK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO



cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE HaOOPBI. XPpOMAaTHU/IBL.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe u mosoBoe. Bunabl Oecronoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAYECHHE JIJIS1 CEJIEKIUU.

[TooBoe pazMHOKEHHE, €r0 OTIIMYUS OT OECOJIOTO.

Meito3. Craguu meiio3a. IIpormecchl, nmpoucxoadimue Ha CTaguaX Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

['amerorenes — mpouecc 00pa30BaHUs IOJOBBIX KIETOK Y JKUBOTHBIX.
[TosoBBIE K€€3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHHME U pPa3BUTHUE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU cHepMaro3ouoB. OIUIoA0TBOpEHUE.
[Taprenorenes.

WupuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Drtarbl SMOPUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOrienue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPraHMW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3bIBATH BPOXKJAEHHbBIE
YPOACTBA.

Poct u pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaIMH PA3BUTHS.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pa3sMHOKEHUSI OPraHU3MOBY», «/[BoiiHOE
OIUIOZIOTBOPEHUE Yy LIBETKOBBIX pACTEHHI», «BeretaTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit mukimy, «Pemmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HernpsMoe pa3BUTHEY, «] aMETOTEHE3 Yy MIIEKONUTAIOIINX U
yesioBekay, «OCHOBHBIE CTAIUM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOITUTAIOLIETOY», «SHleKneTka MileKonuTawoeroy, «Kapuokunes B kierkax
KOpeIllKa JIyKa», MarHUTHas MOJeNb-aniuiukaius «J/lenenue KIeTku», MOJAelb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlabopaTopuass pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKAaX KOHYHMKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.



JlabopatopHas pabora Ne 4. «/3ydeHme CTpOCHHS TIOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieAcTBEHHOCTH M KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poibs nuronorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiaa poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TreHeTUKH (THOpPUI0IOTUYECKH,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUUeCcKuil). (OCHOBHBIE TI'€HETHYECKUE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menpaenem.
MoHoruOpuiHOE€ CKpelMBaHuE. 3aKOH €IUHO00pa3us THOpPUIIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpupaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOrO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHann3upyrouee cKkpeumpanue. cnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHOe HacnegoBaHue rpu3HakoB. Pabota T. Moprana 1o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyIieHue cluenseHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThuecKue KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpEAEICHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBI. ['omMorameTrHsle M reTeporaMeTHbie OpraHusmbl. HacnenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psi 1 BapualluOHHAST KpUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(DUKAITMOHHONW N3MEHUYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTh. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTU. MyTaIimoHHasi U3BMEHUYMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIOBBINA, IIUTOTCHETUYCCKUM, OMOXUMUUECKUI,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JieBaHUS 4YeJIOBEKA: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBEHHOM MPeapacroiO)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPUIAKTUKH U JICUSHUS TeHETUYECKUX
O0one3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPAIECHNH U JICUCHUN TeHETHYECKUX 3a00JI€BaHNUN YEIOBEKA.



JleMoHCTpauM:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuibl u cxembl: « MOHOTHUOPUAHOE CKPEIIUBAHUE U €70 IUTOT€HeTHYeCKast
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 HUTOT€HETUYECKAs! OCHOBA», «3aKOH YHCTOTHI
rameT», «Iurndbpuanoe ckpemmBanuey, « L {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpelnBaHus», «Meio3», «B3anMoaelcTBUE aJUIEIbHBIX T€HOBY», «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4ejoBeKay, «[ eHeTnka moisia», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIUICHHOTO C MOJIOM», «KapHOTUIIBI YeIOBEKA W KUBOTHBIX),
«Buael m3meHunBoCcTHY, «MoaudukanmornHas W3MEHUYHUBOCTHY, «HaciemoBanme
pesyc-akropay, «['eHeTrka rpynm KpoBu», «MyTallMOHHAsI U3BMEHYUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTtipemnapat «Jlpo3oduna» (Hopma, MyTauu GopMbl
KPBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pabota Ne 6. «M3yyenne MoaupuKalMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30Quiibl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenue H. U. BaBuiioBa o ieHTpax mpoucXoxASHUS 1 MHOTO00pa3usi KyJIbTYPHBIX
pacteHuii. LIeHTpbl MPOMCXO0XKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, IITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHANBUAYAIBHBIA OTOOPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OlLIEHKa 3KcTephepa. bau3KopolcTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywucras nuHusa. CKpemyBaHUE YHUCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. VICKyCCTBEeHHBI MyTareHes u MoydeHue
MOJIUTIONIOB. JJOCTHXKEHUS CENEKIIMN PACTEHUM, ) KUBOTHBIX U MUKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nxkeHepud. Kinetounsie KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTECHHUIA.
KinonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npodsnemsl. MO —  reHeTruyecku
MOU(ULIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.



Tabmuubr u cxembl: kKapta «lIeHTpBI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopojbl 1oMallIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OOBEKTHl OuoTexHoidorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHHe», « KOoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B M KOPHEIIJIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJrOHOHHASI OHOJIOTUS.

[IpennochUlIkn BO3HMKHOBEHHSI JBOJIOINUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJIEOHTOJOTUYECKOW JICTOMHMCH, TEPEXOHbIE (HOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GpayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIIOTMYHbBIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHUS
JapBUHM3MA. JIBWOKYIIME CHJIBI DBOJIIOIMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYMBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTI) u e€ 0OCHOBHBIE MTOJOKEHHUS.

MukpoaBosonus. [Tonmynsnus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrkymue cuiibl ((pakTopbl) BOJIONHMK BUAOB B mpupoae. MyTarmoHHBINA
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsIMOHHBIE BOJHBI M ApEid
reHoB. V301Ut 1 MUTpalus.

EctecTBeHHbII 0TOOp — HampaBisiomuii ¢gakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsl
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MaxkposBomorusi.  PopMbl  IBONIONUU:  (pUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHasl, mapajuiesnbHas. HeoOpaTtuMocTh SBOIOINN.



[IpoucxoxaeHne OT HeCneNMalIu3UpPOBAaHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japeun, B. O. KoBanescknii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. Cesepiios.

Tabnuup! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOmIas aereHepanusy,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra myremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OO6opyioBaHUE: KOJUICKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KosuieKiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Yy
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoJuiekKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepexpéct
XpOMOCOMY, BIaXHbI€ IIpenapaThl «PazBuTre HaCEKOMOTro», «PazBUTHE JSATYIIKIY,
Mukpornpenapar «Jlpozoduiay (Hopma, MyTanuu GopMbl KPbUILEB U OKPACKU TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
ABOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBosmonuu. ['umoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HUX SBOJIOIUS.
dopmMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ nepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me30301CKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTue mpeacTaBieHH O
MPOUCXOKJICHUHM YeJIoBeKa. MeToabsl HW3ydyeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBrkymue cuibl ((pakTopbl) aHTpororenesa. HacneacTBeHHast “3BMEHUUBOCTD
U eCTeCTBEHHbIH 0TOOp. OOIIECTBEHHbIN 00pa3 >KU3HU, M3TOTOBICHUE OPYAU
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUW U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymeneli, YenoBek mnpsaMoxomdamni, YenoBek Heanaepranbckui, UYenosek
pa3ymHbIil. Haxoakum MCKONMaeMbIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwmuiep, I'. Opu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3uukHoBeHHMe COTHEUHOM CHCTEMED», «Pa3BuUTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHas CHUCTEMa OpPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moam», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mynsiku  «lIpoucxoxknaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIOINMTEKA, NUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CJEIKH WU
U300pakeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypeusi «DBOJIIOIMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Oprann3mMbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4 U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOTOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOITMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYyIIHAs, MMOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.



Okonoruueckue Qaktopel. Kiaccuduxamuss skxomorndeckux (HakTOpPOB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMsI.

buotnueckue daxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIM3M, HEUTPAIHU3M.
3HaueHne OMOTHMYECKHX B3aMMOJCHCTBHM MJs1 CYIIECTBOBAaHHUS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE MOKa3aTeau
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
murpanus. JluHaMmuka YMCI€HHOCTH HOMYJIALNU U €€ PeryIsiiysl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUA
opranusmoBy», «®ortonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIleHO3a: BUIOBaS,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBasi). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »skocucreme W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [InieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. ODKOJIOTMYECKUE MHPAMMIIbL:
NPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCUCTEM: YCTOWYMBOCTD,
camoperyJsiuus, pa3putue. CyKIeccusi.

[TpupoHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u Xo3sUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycTroiuMBOCTH 3KocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.



VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPYKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rII00aJIbHOM 3KOCHCTEMBbI. JlMHaMHueckoe paBHOBeCcME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['1o6aIbHBIE IKOIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHH€E IPUPOIBI U yesoBeuecTBa. CoxpaHeHnue OnopasHoodpasus
KaK OCHOBa ycToiumBocTH Ouocdepsl. OCHOBa paIMOHATBHOTO YIPaBICHUS
IPUPOHBIMH PECYpPCAMH U MX UCTHOJb30BaHUE. [locTkeHHs] OMOIOTHH B OXpaHa
TIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA UIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBoMHOrO  jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHsbie
aHTPOIIOTEHHbIE BO3ICUCTBUS Ha MPUPOAY», « BaxkHEHIIIMe UCTOUHUKY 3arpsi3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeilas cocTamistomas ouochepo»,
«®akTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
PaIuOaKTUBHOTO 3arpsi3HeHus Ouocdepwy, «OOmas cTpykTypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHble OHOILIEHO3bD», TepOapuid
«PacturenpHbIe coOOMIECTBaY, KOTeKnu «bruorenos», «Bpeaurenn BakHeHmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu M KOJJICKIIUHA PACTCHUIN U dKUBOTHBIX,
MIPUHAJICKAIIHIE K PA3HBIM IKOJIOTHYECKUM TpyMraM ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, H300paKEHHUS OXPaHSIEMBbIX BHJIOB pACTCHUU U
KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS NpeameTa «bruonorus» JOCTUTraroTcs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauun, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacHIUpEeHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaXKCHHE 3aKOHA
Y MPABONOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM ESITENHHOCTH MPU CO3/IaHUH YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHHSI K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON IpakTaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBaXXCHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepe PoauHoM, ropaoctu
3a CBOM KpaH, CBOXO PoOIHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAILICE
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuuy;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U TaMSATHUKAM IPUPOJIbI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaeiHas yoexKJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amure OTeuyecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACH HA MOPAIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSATHS [EHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHUIO B pPa3HbIX BHUJAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBJISITh KAYE€CTBA TBOPUYECKOW JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:



MOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€30MacHOro o0pas3a *Ku3HU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY H
MICUXUYECKOMY 370POBBIO;

MNOHMUMAHUE LEHHOCTH MNPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN M HENPHIATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTb K AKTHBHOM JESATEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBINOJIHATDH TAKYIO JI€SITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHATbHON JEsATENIbHOCTH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOpP Oyayuiell mnpodeccuu U pearu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MIPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOH KYJbTYpbl: MPUOOPETEHUE OIbITa
IUJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM MX BO3MOJKHBIX IIOCHEACTBANA IS
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peleHns;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETaEMBbIE PU U3YUEHUH OMOTIOTHH 3HAHUS
W yMEHHUS TpPU  pPEIICHHH TMpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,
HaNpaBJICHHBIX HA COXPAaHCHUE DPABHOBECHUS B DKOCUCTEMAaxX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
NPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJIMYue Pa3BUTOrO IKOJOTMYECKOIO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESATENBHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M YHUTATEIbCKOW KYyJBTYpbl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXalolEM MHpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJISi COBPEMEHHOW IMBHIIM3AIINU:
o0ecriedueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHble  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOTMUECKMX 3HAaHUHW B LEIAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IPU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIONTNXCS JAHHBIX C HENbIO MOTYYCHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJOB I1O3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHKE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHbIE
yueOHble JeHCTBUS (TMO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIE),



obecneunBaomye GopMupoBaHue GyHKIIMOHAIBHON IPaMOTHOCTH U COLMATBHOMN
KOMIIETEHIIMM ~ O0YyYaroluXcsl, CHOCOOHOCTh OOydaroluXcs HMCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbI€ AEMCTBYSI B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.

MertanpeameTHble pe3ysibTaTbl OCBOEHMSI INPOTpamMMbl CPEIHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHMU MPUEMBI JOTMYECKOTO MBILIICHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HUX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE OHITUS [l 00bACHEHUS (PAKTOB U SIBICHUN
YKUBOM IIPUPOABL;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIyKTUBHBIE, 110
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBObI U 3aKIIOUYEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
IMPOTUBOPEYMI PA3HOrO pPOJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IUIaH peElIeHHUs NpoOJeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUI AEATENBHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paO0OTY B YCIOBUSIX PEAIbHOT0, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENIbCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJI30BaTh PA3JIMUHbIE BUJIBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEPIpeTalnH, MPeoOPa30BaHUIO M MPUMEHEHUI0 B Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;



CTaBUTb M (HOPMYyJIHpPOBATH COOCTBEHHBIE 3aJadyd B 00pa3oBaTeIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TIOJIyYEHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBISATH IEJICHAIIPABICHHBIN TOUCK MEepeHoca CPEACTB M CIOCOOOB
JNENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KHU3HECITSIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHaIU3UPOBAThH
UHGOPMAITUIO PA3IMYHBIX BUJOB U (DOPM IpECTaBICHUS, KPUTUUECKH OIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIMpoOBaTh 3aMpPOChl U MPUMEHSATh Pa3TUYHBIE METOMABI MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaUK, HEOOXOAUMOM JJIsl BBIOJHEHUS YYEOHBIX
3amad;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
ononornyeckor nHpopManuu (Cxembl, rpadKu, AUArPaMMBbI, TAOIHIIBI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Owonornyeckor HHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpE/ICTBa
HaTJISAHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU A€l CTBUSIMM:

1) obmenme:

OCYILIECTBISATH KOMMYHHUKAIIMU BO BCeX c(pepax KM3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUH);

pacro3HaBaTh HeEBepOaJlbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTLHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN YIeOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WIeHA KOJUIEKTUBA;

OpUHUMATh IeJIM  COBMECTHOM  JIEATEIBHOCTH, OpPraHU30BbIBATH |
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpeneniarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAX/I0r0 yYaCTHUKA KOMaH/Ibl B OOIIMIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

nmpemiaraTh HOBBIE TIPOCKTHI, OIICHWBATh HWJAEW C TIO3WIUA HOBH3HEI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYNMOCTH,

OCYUIECTBJISITh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIIeHNs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBHIOMpATh HAa OCHOBE OHOJIOTMYECKMX 3HAHUW IICJIEBBIE M CMBICIOBHIE
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaX MO OTHOIICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSATENbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSATENILHO COCTABJISATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIIMPATh paMKH Y4EeOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHM;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HBIX 00JacTAX 3HAHWM, IOCTOSIHHO TIOBBIIIATH CBOW 0O0pa30BaTENbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYallUsiIM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTB,
OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BIQJICTh  HaBBIKAMU  IIO3HABATEIILHOW  peIEKCHMH KaK  OCO3HAHHSA
COBEPIIAEMBIX JCHCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX pPE3yJIbTaTOB W
OCHOBAHWH, UCIIOJNB30BaTh NMPUEMBI peQUIEKCUU JUIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEIICHMUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO INPUHHMATH DPEUICHHS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apTyMEHTBl JPYTUX MPH aHaIu3e pe3yIbTaToB
NeSITeTbHOCTH;

3) npuHATHE cedsT U APYTHX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMAaTh MOTHBBI W apryMEHTBHI JIPyTUX TPH aHaJIH3€ pe3yJIbTaTOB
NeSITeTTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP C TTO3UIIUU JAPYTOr0 YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHbIX y4E€OHBIX CUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00YUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» ¢ 10
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAYYHOI'O MHMPOBO33PEHMS, O BKIJIAJIE POCCUHCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U IPEBPAILIEHUE YIHEPTUN),
roMeoctas (caMmoOperyssiiusi), YpOBHEBas OpraHu3alus J>KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENMPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpalbHasg JOTMa MOJEKYJsIpHON Ouonoruu), 3akoHsl (I



Menpens, T. Moprana, H. 1. BapuiioBa) u ydeHus (0 LeHTpax MHOrooOpasus H
MIPOUCXOXKJICHUS KyJIbTYpHBIX pactenuii H. V. BaBuiioa), onpenensts rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO TMO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUI M 3aKOHOB, YMEHHUE JI€TaTh BBHIBOJIbBI
Ha OCHOBAHHH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHAa BEIECTB M NMPEBpALEHUSI SHEPTUM B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIJIONOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAIBHOIO DPAa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JIJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYKaroLIei
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUN
COBPEMEHHOMU OHnoJIOrnu u OMOTEXHOJIOTHUH VIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclelI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIs1 MPEACKa3aHMs HACIEJOBAHHS TPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHWUS,
000011as1 OMOJIOTHYECKYIO MH(OPMAILIMIO U3 HECKOJIbKMX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJ€ POCCUHUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHS )KU3HEHHBIX 3a]1a4;



YMEHHE PacKpbIBaTh COJIEpKaHne OMOIOrMYECKUX TEPMUHOB U IOHATUMN: BUTI,
NOMyJslKsa, TeHOMOHA, HSBOJIOLMS, ABWXKYIIUE CUIBI ((PaKkTOpbl) HBONIOIUH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
HKOJIOTHYECKas Mupamua, OuoreoleHos, ouocdepa;

yMEHUE H3JIaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepnanckoro),
ONPEAENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHNUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIAEAYEMbIMH BEJIUYMHAMU, OOBSICHEHHE IOJYUYEHHBIX PpEe3yibTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAHMH ITOJYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKarolei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
MEePEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJTHATh JTA0OPATOPHBIE W TPAKTUYECKUE pabOThI, COOIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne (undposbie)
W/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KOﬁHTpOJIbeIe H[%aKaneCKne 06pazoBaTeIbHbIE
padoThI padoThI pecypesI
bubnunoreka LIOK
1 buonorus kak nayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBBbIE CHCTEMBI M UX OpraHU3aIus 1 Bubanoreka [JOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKHUI COCTaB U CTPOECHUE KIETKU 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KH3HEREATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHMe U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnunoreka LIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacneacTBeHHOCTh M N3BMEHUMBOCTh OPraHU3MOB 8 1.5 bubanorexa LIOK
) https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41292
bubnmorexa LIOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecKne 06pa30OBATEIBHBIE
padoThl padoTbI pecypest
bubnunoreka LIOK
. IBOIOIHOKKAs OHONOrHA J 1 https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHME U pa3BUTHUE )KU3HU Ha 9 05 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 bubmnorexa [IOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBULIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME



https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Aata uudposbie
Ne i/ Tema ypoka Beero KOﬁHTpOJIbeIe H[:jaKTuqecmle E:l);l‘le 00pa3zoBaTelbHbIE
padoThI padoThI pecypebi
bubnunoreka LIOK
1 buosnorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpaxTuueckast padora Ne 1 «/cronb3oBanue bubnuoreka [IOK
2 1 0.5 .
pa3IMYHBIX METO/IOB IIPU U3YUEHUHU https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY
3 buosiornueckue cucremsl, MPOLUECCH U UX 1 bubnnorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMuueckui cocras KieTku. Boga u 1 bubmuoreka [{OK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJOTHYECKHE KaTalu3aToOPHhI.
6 JlabopaTtopHas pabota Ne 1 «3yuenue 1 05 bubmuoreka [IOK
KaTaJINTUYECKOM aKTUBHOCTH (PEepMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MIpUMEPE aMIJIa3bl UK KaTalasbl)»
bu6nmorexa LIOK
! YTIeBOIBL. Jiumue! 1 https://m.edso00.ru/863e6870
bubnunorexa LIOK
8 Hykneurosbie kucorel. AT® 1 https://m.eds00.ru/863e6d5c
9 HcTopust 1 MeToAbl U3y4eHUs KIETKH. 1 bubmuorexa [JOK
Kiierounas Teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1enoctHas xuBas cuctrema 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CTpoeHue 7yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2 «M3yueHue

bubnunoreka LIOK

11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, TPHOOB 0.5 https://m.eds00.ru/863e6ff0
u OakTepuil o7 MUKPOCKOIIOM Ha FOTOBBIX https://m.edsoo.ru/863e716c
MUKpOIIpenaparax 1 ux OmucaHue»

bu6nmoreka [IOK

12 O6MeH BemecTs uik MeTaGoH3M https://m.eds00.ru/863e766¢

bubnunoreka LIOK

13 PorocuTes. XemocHHTe3 https://m.eds00.ru/863e7¢98

. bubnunoreka LIOK

14 Ouepreriucckuii 0GmeH https://m.edsoo.ru/863e7aae
JKvi3HeHHBII UK KIeTKU. JeJeHne KIeTKH.

15 Muros. JlabopaTopuas padota Ne 3 05 bubnnoreka [JOK
«HaOmronenre MyuTo3a B KJIETKaX KOHYUKA ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»»

16 buocunres 6enka. Peakuus MaTpuyHOro bubmmoreka [JOK
CUHTE3a https://m.eds0o.ru/863e796e

bubmmoteka IIOK

17 Tpancyinus — GuocuHTes Genka https://m.eds00.ru/863e796e

bubmmoteka IIOK

18 Hexknerounsie hopMbI )KH3HU — BUPYCHI hitps://m.eds0o.ru/863e7540

bu6nmorexa LIOK

19 DopMBI Pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmmoteka IIOK

20 Meiios https://m.edso0o.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. Jlaboparopuast pabora Ne 4 05 bubnmoreka [JOK
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOTIPEIapaTax

but6mmorekxa [IOK
22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB

https://m.eds00.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubmmoreka [JOK
W3MEHUHBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnmnoreka HOK
MoHoruOpuaHOe CKpeUMBaHKE https://m.edso0.ru/863e8878
JurubpuaHoe cKpemmBaHue. 3aKoH bubmmoreka [JOK

25 ;

HE3aBHCUMOI'0 HACJIeI0BaHUs IPU3HAKOB https://m.eds00.ru/863e89a4
CuernieHHOE HAClIeJJOBAaHUE TTPU3HAKOB.
JIaGoparopHas padora Ne 5 «M3yuenne

26 e3 JII;)TaTI())B M(E)HOFI/I6 HAIHOTO IZq UTAOPUIHOTO 0.5 Bubmoreka HOK
pesy. pu A pui ’ https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA TOTOBBIX
MUKpOTIpEnapaTax»

27 I'enetuka nomna. HacnenoBanue npu3Hakos, bubmmoreka [JOK
CLIEIUICHHEBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HenacnencrBenHast
M3MeH4YnBOCTE. JlabopaTopHast padora Ne 6.

28 N3yuenune MOﬂHq)HKainorII)Hoﬁ EBMCH‘II/IBOCTI/I 0.5 Bubmmorexa LIOK

yi ’ : https://m.edso0.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BApUAIMOHHON KPUBO»
Hacnencrsennas n3menunBocTts. JlabopaTopHas

29 a60T:11 Ne 7. «AHanu3 myranui 031())(1)I/IJI'I)I>I 0.5 bubmorexa LOK
p C YAt y Ap ' https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»

30 I'eneTnka uyenoseka bubmoreia HOK

https://m.edso0.ru/863e8d78
PesepBHblit ypok. O000111€HNE 110 TEMe

31 «HacmencTBeHHOCTh Y U3MEHUYUBOCTH
OpPTaHU3MOBY

32 Cenexnus Kak Hayka B IIPOIIECC Bubmorexa LOK

1t YK pon https://m.edso00.ru/863e9214

33 MeTobl ¥ JOCTHIKEHHS CEJIEKITUU PACTCHHUH U bubnunorexa LIOK
JKMBOTHBIX https://m.edsoo0.ru/863e9214

bu6nunorexa LIOK

34 broTexHOIOTHS KaK 0Tpacib MPOU3BOICTBA

https://m.edso0.ru/863e9336
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[
JI:;H Tema ypoxa Beero KonrTpoabubie IIpakTnueckue fI[:;'—?EHHH gg}?;l;zizlfenbnme
padoThI padoThI pecypes
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/863ea20e

5 Hcropus pa3Butus npeacTaBieHUR 1 bubmmoreka [JOK

00 3BOJIIOIMN https://m.eds00.ru/863e9570
Bu6moteka [JOK

3 MukpooBostrowHs . https://m.edsoé_.[ ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
S/IMHUIIA BUJIA W DBOJTFOITHH.

4 Jlaboparopnas pabota Ne 1 1 0.5 ﬁg&?ﬁ%?:g;gﬁg&eggw
«CpaBHEHUE BUJIOB 10
MOP(}OTOrHIecKOMY KPUTEPHIO»

5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmmnoreka HOK
(hakTOpbI) IBONTIOINH https://m.edsoo.ru/863e9da4

6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 Eg&?ﬁ;ﬁ;&gﬁg%ege 40
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U

7 BU000pa3oBanue. JlabopaTopHas 1 05 bubmuoreka [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCHTEIHHOTO XapaKTepa»

5 Hanpasnenus u mytu 1 bubmuoreka [IOK
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BoMIONINMN 1

10 HcTopus xu3Hu Ha 3emiie U 1

METOJBI €€ N3YUECHHUS



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
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11 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3nu Ha 3eme 1o 3pam bubnmnoreka HOK
U Nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MUpA.
13 [IpakTuueckas padora Ne 1 05 bubmmoreka [JOK
«M3ydyeHne HCKOIaeMBbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pacTeHUii U KUBOTHBIX B
KOJUTCKLIHSIX )
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OPraHUYE€CKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YeJIOBEKa bubnnorexa [JOK
(anTpomorexnes) https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (PaKTopsl) bubmmorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU
YeloBeKa
Yenoseueckue pacsl ¥ IPUPOIHbIE bubmmnoreka HOK
18 .
aJanTaluy 4eJI0BeKa https://m.eds00.ru/863eaea?2
PesepBubIil ypok. O606111eHIE TTO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHs KaKk HayKa
21 Cpenpl 0OuTaHUS U SKOJIOTHYECKHE bubmmnoreka HOK
(hakTophI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
JlaGopatopHnast pab6ora Ne 3.
22 «Mopdoorudeckre 0COOEHHOCTH 0.5 bubnmorexa LIOK

pacTeHHii U3 pa3HbIX MECT
oburtanwusy. JlabopatopHas pabora

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

No 4. «Bnusanue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEYCa»

bubnunorexa LIOK

23 buorutieckue paxtoper . https://m.eds00.ru/863eh348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysiiun. [Ipakruyeckas pabora

24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
MIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHui»

o5 Coo0riecTBa OpraHu3MOB — 1 bubmmoreka [JOK
OMOIICeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI 1 bubnuoreka [{OK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

27 9KOCUCTEMBI. DKOJIOTHUYECKHUE 1 bubmuoreka [{OK
nupamMuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoanbIe 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rinobanpHas 1 bubmmnoreka HOK
IKOCUCTEMa 3eMIIn https://m.eds0o.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnorexa [JOK
ouocgepsl https://m.eds00.ru/863ebd16

32 YenoeuecTBo B Orochepe 3emnn 1

33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnnorexa [JOK
Ye0BeYeCcTBa https://m.edsoo.ru/863ebale
PeseprubIiil ypok. O60061eHIE

34 TeMsl «CooO1iecTBa u 1
IKOJIOTHYECKHAE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
ITPOI'PAMMBbI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
o0pa3zoBaHus

CdhopMupoBaHHOCTh 3HAHHMI O MECTE€ M POJIM OMOJIOTMH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUHU
COBPEMEHHOM €CTeCTBEHHO-HAYUYHOW KapTUHBI MHpa U HAYYHOTO MUPOBO33PEHUS; O BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHATHHON IPaMOTHOCTH YEJIOBEKa JIJISl pEIICHUS )KU3HEHHBIX 3a/1a4

YMeHue pacKkpbIBaTh COJEpXKaHWE OUOJOTMYECKUX TEPMUHOB M IOHATHM: HU3Hb, KJIE€TKa, OpraHu3M; MeradonusMm (oOMeH
BEUIECTB U MPEBpallleHHE DSHEPruM), TIOMEOCTa3 (CaMOperyisiius), YpOBHEBas OpraHU3alUsi JKUBBIX CHCTEM,
CaMOBOCITPOU3BEJICHUE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE

YMeHue uznaratb OUONIOrHYecKrue Teopuu (KJIeToYHas, XpOMOCOMHasl, MyTannoHHasi), 3akoHsl (I'. Mennens, T. Moprana, H.1.
BasuiioBa) 1 yueHus (0 ieHTpax MHOrooOpa3usi U MPOUCXOKACHUS KyIbTypHbIX pacTtenuil H.M1. BaBuiosa), onpenensts rpaHuLbl
UX IPUMEHUMOCTH K KMBBIM CUCTEMaM

YMmenue BJIAZICTh MCTOJAAaMU HAYYHOT'O ITO3HAHUS B Onosorun (Ha6J'II-OI[eHI/Ie " OIMMCAHUC KHUBBIX CUCTEM, IIPOLUCCCOB U HBJ'IeHHfI;
opranu3anvs W MIPOBCIACHUC OHOJIOrTYECKOro OKCIICPUMCHTA, BBIABMIKCHUC THUIIOTE3bI; BBIABICHHUC 3aBUCUMOCTH MCKAY
HUCCICAYCMBbIMHU BCIMYHNHAMU, 00BsICHEHHE IMOJTYYCHHBIX PE3YJIbTATOB, UCIIOJIb3OBAHHBIX HAYYHBIX HOHHTHfI, TeOpI/Iﬁ " 3aKOHOB;
YMCHHUEC ACIaTh BBIBOJAbI HA OCHOBAHUHU MMOJTYYCHHBIX pCSYJ'II)TaTOB)

YMenmne BBIACIIATh CYIICCTBCHHBIC NPU3HAKKW BHUPYCOB, KJICTOK MPOKAPHUOT M 3YKAPUOT, OAHOKJIICTOYHBIX W MHOT'OKJICTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH MPOIECCOB OOMEHa BEIIECTB W IMPEBPAIICHUS SHEPIHH B KIETKe, (POTOCHHTE3a, IUIACTHUECKOTO U
HHEPreTUIEeCKOT0 OOMEHa, XEMOCHMHTE3a, MHUTO3a, Mei03a, OIUIOJIOTBOPEHUS, Pa3MHOKEHHS, WHAWBHIYAITBHOTO Pa3BUTHS
opranusMa (OHTOTeHe3)

YMeHue NpuMeHsTh OJy4eHHbIe 3HAaHUS ISl 0OBbSICHEHUSI OMOJIOTHYECKUX MPOLECCOB U ABJICHUM, IS IPUHATUS TPAKTUYECKUX
pelleHni B MOBCEIHEBHON >KM3HHM B LENIX oOecrieueHus: 0€30MacHOCTU CBOETO 37J0POBBSl U 3/I0POBBSI OKPYKAIOLIUX JIHOACH,
COOJIIOJICHUSI HOPM T'PaMOTHOTO TIOBEACHHUS B OKpPY’KaIOLIeH MPUPOAHOI cpeje; MOHUMaHHe HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOrHH U OMOTEXHOJIOTUH IS PallMOHAIBHOIO IPUPOIOTOIb30BaHUS

YMmenue pelmiaTh 3JIEMCHTAPHBIC TCHCTUYCCKUEC 3aJa4YU Ha MOHO- U ,Z[I/II‘I/I6pI/IIlHOC CKpCHIMBAHHUEC, CHCIUICHHOC HACJICAOBAHUC,
COCTaBJIAATh CXEMBI MOHOFI/I6pI/I)IHOI‘O CKpCIIUMBaHuA JJIA IPCACKa3aHud HACIICAOBAHUA ITPHU3HAKOB Y OPraHU3MOB




YMeHue BBINONHATH Ja00paToOpHbIe U MPaKTHYECKUE pabOThl, COONI0OATh MpaBmiia mpu padoTe ¢ yueOHbIM U J1aOOPaTOPHBIM
o0opynoBaHHUEM

10

11 KUIACC

YMeHne KpPUTHYECKH OIICHMBAaTh M HMHTEPIPETUPOBATh HMHMOPMAIMIO OWOJOTHYECKOTO COACP)KAHMS, BKIIIOYAIOIIYIO
[ICEBJIOHAyYHbICe 3HAaHUS W3 pPA3NMUYHBIX UCTOYHMKOB (CMMU, HayuyHO-TOMyNspHBbIE MaTepHalibl); 3TUYECKUE ACIHEKTHI
COBPEMEHHBIX MCCIIEJOBAaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUU

YMeHue co3gaBath COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOICHHS, 000011ast OMOIOTHYECKYI0 HH()OPMAIHIO U3 HECKOJIBKHX
MCTOYHHMKOB, TPAMOTHO MCIIOJIb30BaTh MOHSATUHHBINA anmapaT OMOIOTHH

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero o01ero
oOpa3oBaHus

ChopMupoBaHHOCTh 3HaHMH O MecTeé W poJaM OUOJOTMM B CHCTEME HAy4YHOIO 3HAHMsI €CTECTBEHHBIX HayK, B
(GbopMHUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPA U HAYYHOI'O MUPOBO33PEHUS; O BKJIAJIE POCCUICKUX
U 3apyOeXHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHHU; (YHKIMOHAIBHOM I'PaMOTHOCTH YEJIOBEKAa JUIS PELICHHS
JKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh CoOJIep)KaHHE OMOJIOTHYECKMX TEPMUHOB U TOHSITHNA: BUM, MOMYJSIUS, TeHO(POHJ, SBOIOIMS,
JBIDKYIIHME CUIIBI ((haKTOPBI) IBOJIIOIUH, PUCTIOCOOIEHHOCTh OPTAaHI3MOB, BUA000pa30BaHUE, SKOJIOTHUECKHUE (PAKTOPHI,
HKOCHCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, pEAYIIEHTHI, LIETI MUTAaHUs, SKOJIOTHUYECKas MUpaMuIa, OMoreoreHos, bnocdepa

YMeHue u3znaratb OMosIOrMYecKue Teopuu (3BoronoHHas Teopus Y. JlapBuHa, CUHTETHYECKash TEOPHs IBOJIOLUN),
3aKOHBl U 3aKOHOMepHOCTH (3apojeimieBoro cxoicrBa K.M. bspa, uepenoBaHus riaBHBIX HampaBlIeHUN U ITyTeH
sBomtoru A.H. CeBeprioa, yuenus o 6uoctepe B.M. BepHaackoro), onpenenars rpaHUIbl KX IPUMEHUMOCTH K )KUBBIM
cucTeMaM

YMmenune BJIaACTh METOAAMU HAYYHOT'O IMO3HAHHWA B OuoJIorun (Ha6J'IIO)IeHI/Ie " OIMMCAaHUC KHUBBIX CUCTEM, ITPOLECCCOB U
HBHCHHﬁ; opraHuszanuda W IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIABWIKCHUC THUIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MECKIAY HCCICAYCMbIMH BCINYNHAMHU, 00BsACHECHHE IMOJIYYCHHBIX PE3YJIbTAaTOB, UCITIOJIb30BAHHBIX HAYYHBIX
HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB; YMCHHUC ACJIATh BHIBOJAbI HAa OCHOBAHUU MMOJTYYCHHBIX pGSyJ'ILTaTOB)

VYMeHNe BBIICIATh CYIICCTBCHHBIC IMPU3HAKU CTPOCHUS OHOJIOTHYECKUX OOBEKTOB: BUI0OB, HOHyan.IHﬁ, npoaAyHCHTOB,
KOHCYMCHTOB, pCAYLCHTOB, 6I/IOFGOHCH030B N 3KOCUCTEM, 0COOCHHOCTU mponeccoB HaCJ'Ie,ZICTBeHHOI\/’I U3MCHYHNBOCTH,




€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHUA, MPUCIIOCOOICHHOCTH OPTaHW3MOB, JCHCTBHS 3KOJOTHMYECKHX (DaKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAaX, AHTPOIIOI€HHBIX U3MEHEHUN B SKOCHUCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTA BELIECTB M OMOr€OXMMHYECKHX IIMKIJIOB B Onochepe

YMeHne NpUMEHSTh MONY4YeHHbIE 3HaHUS ISl OOBSICHEHUS OMOJOTMYECKHX MPOLECCOB U SIBICHMM, A HMPUHATHSA
NPAaKTUYECKUX PEIICHHH B MOBCETHEBHOM JKU3HHU B IIENsX OOecredeHus: 0e30MacHOCTH CBOETO 3/I0POBbSI U 3/10POBBS
OKPYXKAIOIIMUX JIIOJIeH, COOJII0/IEHUsI HOPM T'PaMOTHOTO IMOBEACHUSI B OKpYXKarolled MPHUPOJIHOM cpene; MOHMMAaHUE
HEO0XO0IMMOCTH MCIIOB30BAHUS JOCTH)KEHUH COBPEMEHHOM OMOJIOTHUH ISl pallHOHAIEHOTO TPUPOAONOIH30BAHHUS

YMeHue peniaTth dJIeMeHTapHbIC OMOJIOTUISCKUE 33]Ja4H, COCTABIIATH CXEMBI TIEPEHOCA BEIIECTB M SHEPTHH B YKOCHCTEMAaX
(e mUTaHus)

10

YMeHue BBINONHATH JA0OpPAaTOPHBIE M MpPAaKTHUECKHE pPadOTHI, COONIONATh IMpaBWiIa Hpu pabore ¢ y4eOHBIM H
71a00paTOPHBIM 000PYI0BaHUEM

YMeHHe KpUTHYECKH OLEHHBATh M HWHTEPIPETHPOBATH MH(POPMALUIO OHMOJOTHYECKOTO COJCPIKAHUS, BKIIIOYAIOIIYIO
IICEB/IOHAYUHbIE 3HAHUS M3 pa3auuHbIX HcTOoyHMKOB (CMU, HayyHO-moOmyJsipHble MaTepuallbl); paccMaTpUBaTh
ry100aTbHBIE HKOJIOTHYECKHE TIPOOIEMbl COBPEMEHHOCTH, (POPMHPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO ITO3HIIUIO
YMeHue co3gaBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIICHHWs, 0000mas OHOIOrHYecKyro HH()OPMALUIO H3
HECKOJIbKUX UCTOYHUKOB, IPAaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar 6M0o10ruu




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 buonorus xak Hayka
11 buonorus — Hayka o >xuBoW mpupoae. Poiab Ouosoruu B (HOPMHUPOBAHMHM COBPEMEHHON Hay4yHOW KapTuHbI Mupa. Cucrema
OMOJOTNYECKUX HAYK
19 MeTonbl MMO3HAHUS KUBOW MPUPOABI (HAOTIOACHHUE, JKCIEPUMEHT, OINMCAaHUE, M3MEpEeHHe, KiIacCH(UKaIus, MOJCIUPOBAHUE,
CTATUCTUYECKass 00padOTKa JaHHBIX )
2 JKuBble cucTeMbl U X OpraHu3anus
2.1 JKuBble cucteMbl (0MOCHCTEMBI) Kak MpeaMeT u3ydeHnus ouonoruu. CBoiicTBa OMocucTeM U X pasHOOOpasue
29 VYpoBHU oOpraHu3anudd OMOCHCTEM: MOJICKYJISAPHO-TEHETUYECKHUM, KJIETOYHBIA, OpPraHU3MEHHBIN, MOMYISIHOHHO-BUIOBOM,
9KOCHUCTEMHBIN, OMOCEPHBIT
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU
31 XUMHYECKUH COCTAB KIETKU. XMMHYECKHE 3JIEMEHTHI: MAKPOIJIEMEHThI, MUKPO3JIeMeHThI. Boia 1 MuHepanbHble BetiecTBa. OyHKIUN
BOJIBI 1 MHHEPAJIbHBIX BEHIECTB B KieTke. [loanepikanne ocMOTHYeCKOro Oaanca
benku. CoctaB u crtpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. He3zameHuWMble W 3aMEHHMBbIE aAMUHOKUCIIOTHI.
AMUHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYypbl OEIKOBON MOJEKYJbl (TMEepBUYHAs, BTOPWUYHAS, TPETUYHAs W YETBEPTUYHAS
3.2 CTpyKTypa). XUMHUYECKUE CBOMCcTBA OenkoB. buonoruueckue GpyHkum 6€IKOB.
®epMeHTHI — OHosornueckre karanuzaTopsl. CTpoeHue pepMeHTa: akTUBHBIN 1EHTp, cyocTpaTHas crenuduyHocTs. KogepMeHThI.
Butamunbl. Otnuuus GepMEHTOB OT HEOPTAHMUECKUX KaTaIN3aTOPOB
VYrieBonabl: MOHOcaxapuisl (TJIIOKO3a, pub0O3a M JIe30KCHpUO03a), Tucaxapuibl (caxaposa, JIakTo3a) M ToJiMcaxapuabl (Kpaxmall,
33 TJIMKOTEH, LIeJUTtoN03a). bruonorndeckue GyHKIUN yTiIeBOIOB.
Jlunuaer: Tpurmunepunbl, crepouasl, Gochomunuasl. ['uapopuibHO-TUAPOHOOHBIE CBOMCTBA. bronornyeckne GyHKIIMHU JIUMHIOB.
CpaBHeHuE YTIIeBOIOB, OEITKOB U JIMMIKUOB KaK UICTOYHHUKOB SHEPTUU
34 Hyxneunossie kucnoter: JIHK u PHK. Hykneotuasr — MmoHoMepsl HykienHOBBIX KucaoT. Ctpoenue u ¢pynknuu JJHK. Ctpoenne n
¢dbynkun PHK. AT®: ctpoenue u pyHkuuu
3.5 [{utonorus — Hayka o kierke. Kinerounas teopusi. MeTo 1l M3ydeHHUsI KIETOK
36 Krerka kak menoctHas skuBas cuctema. OOImMe TpH3HAKK KJIETOK: 3aMKHYyTas HapyxkHas MeMOpana, monekynbl JIHK kak
T€HEeTUYECKUH armapar, CUCTeMa CHHTe3a Oenka




3.7

3.8

3.9
3.10

4.1

Tumbl KJIETOK: dyKapuoTH4eckas W mpokapuorndeckas. OCOOCHHOCTH CTPOCHUS MPOKAPUOTUYECKOM KieTku. KitletouHast creHka
Oaktepuii. CTpoeHHe 2yKapuoTUYecKoi kiieTku. OCHOBHBIE OTIMYHUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, uX QyHKimu. [lnazmarnyeckas memOpana, e€ CBOMCTBA U
¢byukuuu. Hurornasma u e€ opranonipl. O1HOMEMOpaHHbIE OpraHOUIbI KIETKH: SHAomIa3MaTryeckas cetb (JI1C), anmapar [onbmxkwy,
au30combl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKU: MHUTOXOHAPHH, IUIACTHABL [IpoMcXokIeHne MUTOXOHIpUN M IUlacTuA. Buisl
wiactua. HememOpaHHble opraHou/bl KJIETKUA: pUOOCOMBI, KJIETOYHBIN LIEHTP, PECHUYKH, KTyTUKU. DYHKIIMM OPraHOUIOB KJIETKH.
Bxirouenust

SAnpo — peryasTopHbIi LeHTp KieTku. CTpoeHue siipa: saepHas 000104Ka, KaproIula3Ma, XpOMaTHH, SIPHIIKO. XpPOMOCOMBI
TpaHcnopT BELIECTB B KIETKE

KuznenesaTenbHOCTh KICTKH

OOmeH BelecTB, WK MeTab0IU3M. ACCUMIITALINS (TTACTHYECKUI 0OMEH) U TUCCUMUIISIIINS (DHEPTeTUYECKU OOMEH) — JIBE CTOPOHBI
€IMHOTO TIpoliecca MeTabonm3ma. Turbl oOMeHa BeniecTB: aBTOTPO(HBIN 1 reTrepoTpodHbIid. Poib ¢hepMeHTOB B 0OMEHE BEIIeCTB U
MIPEBPAIICHUH SHEPTUU B KIIETKE

4.2

4.3

4.4

4.5

®otocunTe3. CBetoBas M TeMHOBasg (Qa3bl (orocuHTe3a. Peakuuu QortocunTesa. DPPeKTUBHOCTh (OTOCHHTE3a. 3HAYCHHE
¢dorocuHTe3a A KU3HU Ha 3emuie. BriumsHue ycnmoBwii cpensl HAa (OTOCHHTE3 M CIIOCOOBI TMOBBIIICHHUS €r0 HMPOMYKTHBHOCTH Y
KyJIbTYPHBIX PACTCHUI.

XeMocHHTe3. XeMOCHUHTE3UPYIOLIMe OakTepuy. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJie

OHepreruyeckuii oOMeH B KieTke. PacmiernyieHue BelIecTB, BbIACIEHHE W AKKyMYJIHMPOBAHME SHEPrUM B KIETKE. OTarlbl
JHepreTudeckoro oomena. I nmukonus. bposxenue u ero Buasl. Kucinopoanoe okucienue, Uiy KiIeTouHoe Jbixanue. D(PpQPpeKTuBHOCTD
HHEPreTHYecKoro ooMeHa

Peakuuu marpuunoro cunte3a. ['enermueckass uHpopmanus u JIHK. Peanuszaumst renetmueckodt uH(pOpManuu B KIETKE.
I'enetnueckuil kox u ero cpoictBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsanus — 6uocunres Oenka. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oenka

Heknerounsie ¢opMmbl xu3Hu — BUpychl. Mcropust otkpbiTus BupycoB (/.M. MBanoBckuii). OcoOeHHOCTH CTpOEHMS U
KHU3HEIEATEIbHOCTH BUpPYcoB. bakrtepuodaru. bone3nu pacrteHuil, *KMBOTHBIX M 4YelIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc
ummyHoaeuiuta yesnoseka (BUY) — BozOynurens CITNa. [Tpodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a001€BaHUM

Pazmuoxenue u HHAWBHUAYAJIBbHOC PA3BUTUC OPIaHU3MOB

5.1

KneTouHslii UK, WM KU3HEHHBIA UK KiIeTkd. MHTepdaza u murtos. IIpomecchl, mporekaromue B untepdase. Pemnmukanus —
peakuus matpuyHoro cunre3a JHK. Crpoenme xpomocom. XpomMocoMHBIH HAOOp — KapHOTHUI. J[WTIJIOMIHBIA W TaruIOWIHBIA
XpPOMOCOMHBIE HAOOPBL. XpomaTuabl. L{uTonornyeckrne OCHOBBI Pa3MHOKEHHUS U MHAUBHIYaTbHOTO PA3BUTHUS OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaguu Mutosa. [Iporeccsl, mponcxoasimue Ha pa3HbIX CTAIUAX MUTO3a. BHOJIOTHYECKH CMBICT MUTO3a




5.2

DopMBbI pa3MHOKEHHSI OPTAaHU3MOB: OECIIOJIOE U MOJIOBOE. BUbI Oecrosioro pa3MHOXKEHUS: JCICHHE HAJBOE, TOYKOBAHUE OJHO- U
MHOTOKJICTOYHBIX, CIOPOOOpa30BaHUE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHHUE OPTaHM3MOB, €0 3HAUCHUE JITIS
CENEKIINU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.
Meiio3. Craguu Mmeiio3a. Ilpoueccsl, npoucxonsdiue Ha craausx Mmenosa. I[loBegenume xpomocom B wmeioze. Kpoccunrosep.
buosiornueckuii cCMbICT U 3HaYEHUE MEi03a

5.4

["amerorenes — mpouecc o0Opa3oBaHMs MOJOBBIX KJIETOK Y JKUBOTHBIX. [loyioBBIE Kene3bl: ceMeHHUKH U suuHuKU. OOpazoBaHue u
pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SHIEKIIeTKa) — criepMaTorenes u ooreres. OcoOEHHOCTH CTPOCHUS SHIEKIETOK
u cnepmaTto3ouioB. Omnonorsopenue. [laprenorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpUOHANBbHOE pa3BUTHE (SMOpUOreHe3). JTambl SMOPHOHAIBHOTO PA3BUTUSA Y
MO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHUE, TacTPYJsIus, opranoreHes. [loctaMOproHanbHOE pa3BuTHE. THITBI TTOCTAIMOPHOHATILHOTO
pa3BUTHs: TpsMoe, HempsiMmoe (JIMYMHOYHOE). BiMsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOKJIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 1BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAINH PA3BUTUS

HacnencTBeHHOCTh M U3MEHYUBOCTh OpraHu3mMoB

6.1

6.2

6.3

[Ipenmer u 3agaun renetuku. Vctopus pa3BuUTHS reHEeTHKU. BKiaa poccHHCKHX M 3apyO€XKHBIX YYEHBIX B Pa3BUTHUE T'€HETUKH.
Mertonbl reHeTukH (rMOPUIO0IOrMYECKUM, HUTOreHEeTHUECKUI, MOJIEKYIsIpHO-TeHeTHYeCcKuil). OCHOBHbIE T'€HETHUECKUE MOHSATHSL.
I'eneTndeckas cHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaX CKPEIIMBAHUM

3aKOHOMEPHOCTH HacCJeI0BaHUs NMPU3HAKOB, ycTaHOBIEeHHbIE I'. Mennenem. MoHoruOpuiHoe ckpemuBaHue. 3aKOH €IMHO00pa3us
ruOpu10B nepBoro nokosieHus. [IpaBuno qOMuUHUpPOBaHMA. 3aKOH paclleruieHus npu3HakoB. ['nnoresza ynctotsl ramer. [lonHoe u
HETIOJTHOE IOMUHHPOBAHHE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOIO HAcielOBaHMsS TNPU3HAKOB. llUToreHernyeckre OCHOBBI JAUTHOPHIHOTO
CKpEeILIMBaHMA. AHAIH3HUPYIOIee CKpenruBanre. Vcnoap30BaHne aHAMM3UPYIOUIETO CKPEUTMBAHMUS JIJIsl OTIPENICTICHUS TEHOTHITA 0CO0U

CueruieHHOe HacneoBaHue mpu3HakoB. Pabora T. MopraHa 1o crernjieHHOMY HaclleJoBaH!IO0 TeHOB. HapylieHue crernieHus reHoB
B pe3yJbTaTe KPOCCUHIOBepa. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH. | eHeTnueckne KapThl.

l'eneruka mosa. XpoMOCOMHOE OIpeneieHre Mojia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTeporaMeTHbIE
opranu3mbl. HacnegoBanue npu3HakoB, CLIETNIEHHBIX C MTOJIOM

6.4

H3meHunBOCTh. BHbl M3MEHUMBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHasd. Poib cpelbl B HEHACIEACTBEHHOM W3MEHYUBOCTH.
XapakTepucTuka MOAM(PHUKAIIMOHHON M3MEHUYMBOCTH. BapuanuonHbslll psa u BapuannoHHas kpuBas. Hopma peakiuu npusHaxa.
KonnyecTBeHHbIE M KaueCTBEHHBIE PU3HAKU M UX HOpMa peakiu. CBoHCTBa MOIU(PUKAIIMOHHON H3MEHYUBOCTH

6.5

HaCJ'ICI[CTBeHHaﬂ, WJINW TCHOTHUIIMYCCKAas, M3MCHYHMBOCTD. KomOuHaTHBHAS W3MEHYHUBOCTh. Mei03 M IOJIOBOM nponecc — OCHOBaA
KOMOWHATUBHOM W3MEHYHBOCTH. MYTaIII/IOHHaH N3MCHYHNBOCTD. Knaccmanaunﬂ MyTaHI/II)'II TCHHBIC XPOMOCOMHBIC, TCHOMHBIC.




6.6

Yacrora u npuunHbl MyTanuid. MyTtareHHble (GakTopbl. 3aKOH TOMOJIOTHYECKUX DSJIOB B HACIEIACTBEHHOW m3MeHyuBOCcTH H.M.
Basunosa

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbl TE€HETUKM 4YEJIOBEKA: TI'E€HEAJOTMYECKHH, OJIM3HELOBBIMH,
LUTOI€HEeTHUUYECKUH, OMOXMMHUYECKUH, MOJIEKYJIsApHO-TeHeTHueckuil. COBpeMEHHOEe ONpeeeHUe TIE€HOTUIA: I10JIHOTEHOMHOE
CEKBEHHPOBAHNE, TCHOTUIIMPOBaHKE, B TOM uuciie ¢ nomombio I111P-ananu3a. HacnencrBennble 3a001eBaHUsl YeOBEKA: T€HHBIC
601381, 60JIE3HU C HACIEACTBEHHON IPEAPacoNOKEHHOCTBIO0, XpPOMOCOMHBIE 00ie3HH. COMaTH4ecKne U reHepaTUBHbIE MyTallUH.
[IpuHuMOB 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPHIAKTUKY U JICUYCHHUS TEHETHYeCKHX OoJe3Hei. Meauko-reHeTH4ecKoe
KOHCYJIbTUpPOBaHME. 3HAaU€HUE MEAUIIMHCKON I'€HETUKHU B MIPEAOTBPAIIEHUH U JIEYCHUH T'eHeTHUECKUX 3a00JI€BaHUI YeloBeKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

7.2

Ceneknusi Kak HayKa U Ipoliecc. 3apoKIEHUE CelIeKUUH U noMectukanus. Yuenue H.M. BaBuinoBa o HeHTpax MPOUCXOXKACHUS U
MHOT000pa3us KyJIbTYpPHBIX pacTeHU. [{eHTphl MPOUCX 0K ACHHS TOMAITHUX KUBOTHBIX. COpT, MOpoAa, TaMM

CoBpeMeHHBIE METO/IBI CEEKIIMU. MacCOBBIM M WHANBHUYAIbHBIH OTOOPHI B CEJIEKIINU PACTCHUN U )KUBOTHBIX. OLIeHKa IKCTEphepa.
bauskoponacTBeHHOE cKpelBaHue — MHOpUIUHT. YucTast nuHus. CKpeliyuBaHue YUCThIX JUHUNA. ['erepo3uc, nim rubpuaHas cuia.
HeponcrtBennoe ckpemuBanue — ayropuaur. OtnanéuHas rudpuausanus u e€ ycrnexu. McKycCTBEHHBIN MyTareHes u mojyuyeHue
HOJIMIUIOUAOB. JIOCTHKEHHS CENEKIIUN PACTECHUM, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

11 KUIACC

Kon
1

1.1

buoTtexHonoruss kak oTpacib NPOU3BOACTBA. ['eHHas HH)KeHepus. Otamnbl co3faHus pexomOuHanTHo JIHK u TpaHcreHHbIX
opranu3moB. Knerounas wunxeHepus. KileTounele KyiabTypel. MHKpPOKIOHAIBHOE pa3MHOXEHHE pacTteHui. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX CEJIBbCKOXO3SIMICTBEHHBIX OpPraHU3MOB. JKOJOrMueckue u sTudeckue mnpoodnembl. 'MO — renernuecku
MO (PHUIMPOBAHHBIE OPTaHU3MbI

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
OBOJIIOIMOHHAS OMOJIOTUSA

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BOMONMH. [[aTeoHTONOTHYECKHE: TIOCTEI0BATEIBHOCTh MOSIBICHUS BUIOB B TAJICOHTOJIOTUYECKON JIETOIHUCH,
nepexoanbie Gopmbl. bruoreorpadudeckue: cXoacTBO U paznuune ¢payH U (GIop MaTepuKoB U OCTPOBOB. DMOPHOIIOTHYECKHE:
CXOACTBA W pa3Nuyusi JMOPHOHOB pa3HbIX BHUJOB TO3BOHOYHBIX. CpaBHUTENHHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
AdHaJIOTUYHBIC, PYAUMCEHTApPHBIC OpTaHkl, aTaBU3MBI. MOJ'IGKy.]'IS[pHO-6I/IOXI/IMI/I'-IGCKI/IGI CXO0ACTBO MCEXAaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB



1.2

OomonuonHas Teopust Y. [lapBuna. [Ipennochuiku BOSHMKHOBEHHS TapBUHU3MA. [IBYKYIME CHIIBI 3BOJIOIMUA BHIOB IO
HapBuHy (M30BITOYHOE pPa3MHOXKEHHE IPU OTrPAHUYCHHOCTH PECYpPCOB, HeEoIpeaenéHHas HM3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

1.3

14

Cunrerndeckas Teopust dBoroiuu (CTD) u ocHOBHBIE €€ mosiokeHUs. MukposBororus. [lomymsiius kak eIuHULIa BUAA U
JBOJIOLHUHU

JBmwxymue cuibl ((pakTOpbl) SBOJIOLMK BUAOB B Ipupoje. MyTanMOHHBIA Hpolecc M KOMOWHATHBHAs W3MEHYHBOCTb.
[MonynsuoHHBIE BOJIHBI U Apeli¢ reHoB. M3osiums u murpanus. EcTecTBeHHbIH 0TOOP — HANPABJISIOMWNKA (HAKTOP IBOIIOLHH.
@®opMBbI €CTECTBEHHOTO 0TOOPA.

[TprcrocoOIeHHOCT OPraHU3MOB KaK Pe3yJbTaT IBONIONHMU. [IpuMmepbl mpucrnocoOiieHnit y opraHu3MoB. ApoMopdo3bl U
nauoagamnTanuu.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHBIE (popMBbl BHI000pa3oBaHus: reorpaguyeckoe, IKOIOTHIeCKoe

1.5

2.1

2.2

MaKpOSBOHIOI_II/IH. cDO}T)M]E»I 9BOJIFOIIUHN: @HHGTH‘IGCK&H, JAUBCPICHTHAsA, KOHBCPI'CHTHAA, IIapallJICIIbHAA. H606paTI/IMOCTB
9BOJJIIOIINH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuHble TPEICTABICHHUS O 3apOKICHUM *XU3HU. HayuHble TMIOTE3bl BOZHUKHOBEHHUS >KM3HM Ha 3emiie: aOHOoreHes3 u
MaHCIepMUs. XHUMHUUYECKasi SBOJIONUSA. DKCIEPUMEHTAIbHOE MOJITBEPKACHUE XUMHUUYECKOW HBONIONMU. HavanmbHble 3Tarbl
6uonorndeckoit sBomonmu. I'unoreza PHK-mupa. IlepBbie kiaetku u ux spomtonus. DopMupoBaHUe OCHOBHBIX TPYIII KUBBIX
OpraHu3MOB

PazButue xu3Hu Ha 3emiie mo spam u nepuonaaM. Karapxeit. Apxeickas u mporepo3oiickas spbl. [laneosolickas spa u e
NepUoJIbl: KeMOPUICKUM, OPIOBUKCKUHN, CHIIYpUHCKUI, AEBOHCKHUI, KaMEHHOYTOJIbHBIN, nepMckuil. Me3o3oiickas spa u eé
IIEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo301iCcKast 3pa 1 €€ epuo/Ibl: aJIeOre€HOBBIN, HEOTC€HOBBIM, aHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMAaTa ¥ F€0JIOTMYECKUX
npoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN PACTUTEIBHOIO U KMUBOTHOTO MHpa. ApoMop(}o3bl y pacTeHHM M >KUBOTHBIX.
[TosiBiieHUE, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpPTaHHUYCCKOI'0 MHUpa KaK OTPAKCHUC DBOJIIOIUH. OCHOBHBIC CHCTEMAaTHUYCCKUE TpPYIIIBI OPTaHHU3MOB

2.4

2.5

OBoronys yenoBeka. AHTPONOJIOrUs Kak HayKa. Pa3BuTue npencTaBiaeHuil 0 MPOUCXOXKACHUN YeloBeKa. MeToasl n3yueHus
a"TpornoreHe3a. CXxoJCTBa U pa3IMyus YeI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHE YEJIOBEKA.

JBmxyue cuibl (pakTopsl) aHTpornorenesa. HacneacTBeHHass U3MEHYMBOCTh M €CTECTBEHHBINH 0TOOp. OOIIecTBeHHBINH 00pa3
YKU3HU, U3TOTOBJIEHUE OPYIUH Tpya, MBILIUIEHHUE, PeUb

OCHOBHBIE CTauM W BETBHU HBOJIOLMHM YEJIOBEKA: aBCTpalonuTeku, Yenoek ymensiid, YenoBek mpsmoxonasuui, YenoBek
HeaHaepTanbckuii, YUenoBek pazymublid. Haxoaku nckomaemMbIX OCTaHKOB, BpeMsl CYIIIECTBOBAHUS, 00JIACTh PacIpOCTPaHECHHSI,
00BEM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs




2.6

UYenoBeueckue pacbl. OCHOBHbIE OOJIBLINE pachl: €BporeouHas (eBpasuiickas), Herpo-aBCTpajoujHas (dPKBaTOpUabHast),
MOHTIOJIOIHAsL (a3UMaTCKO-aMepHUKaHCKasi). UepTbl NMPUCIOCOOIEHHOCTH IPEACTABUTENEH YEIOBEUECKHUX pac K YCIOBUSIM
cyuiectBoBanus. EquncTBO uenoBeueckux pac. Kputnka pacuzma

OpraHusMsbl 1 OKpyXKaromias cpea

3.1

3.2

DKoJorus Kak HayKa. 3aaud U pa3aeibl SKOJIOTHH. MeToAbl 9KOJIOTHYECKUX UCCIIeIOBaHHH. DKOJIOTHIECKOe MUPOBO33PEHHE.
Cpenbl 00MTaHMs OPraHU3MOB: BOAHAs, HA36MHO-BO3TyLITHAS, TOYBCHHAs!, BHYTPHOPTaHU3MEHHAsI

Okonorndeckue Qaxrtopbl. Kimaccupukanmst 3KoI0rmyeckux (pakTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTCHHEIE.
JleficTBHe 9KOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

3.4

Abunotnyeckue ¢GakToOpbl: CBET, TeMIeparypa, BiakHOCTb. PotomepuoausMm. llpucrnocobiieHuss OopraHu3MOB K JAEHCTBHUIO
abnotnyeckux GaxTopoB. bruojornueckme puTMeI

buotnueckue CI)aKTOpr. Bupl OHMOTHYECKUX BSaHMOﬂCﬁCTBHﬁZ KOHKYPCHIIUA, XHUIIHUYCCTBO, IIAPA3UTU3M, MYTYAJIU3M,

KOMMEHCAJIU3M (HaXJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpaAIU3M. 3HAUCHUE OMOTHUYECKUX B3aUMOCHCTBUMN 11
CYILIECTBOBAHMSI OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

4.1

DKOJIOTUYECKUE XapAKTEPUCTUKU MONyJIAri. OCHOBHBIE MOKA3aTeNU MOMYJALMU: YUCICHHOCTh, INIOTHOCTh, POXK/1a€MOCTb,
CMEpPTHOCTb, PUPOCT, MUTPALUS. JJMHAMUKA YUCIEHHOCTH MOIMYJISUUHA U €€ peryisuus

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

Coo0bmecTBO OpraHu3mMoB — 6uoreHo03. CTpyKTypbl OHMoILIeH03a: BUI0BAs, POCTPAHCTBEHHAs, Tpodudeckas (muiiesast). Buapl-
IoMUHaHThL. CBsI3U B OMOIIEHO3€

4.2

Okonorndyeckue cucremsl (dkocuctembl). IloHsTHE 00 3KOcHcTemMe U OuoreoreHoze. PDyHKIMOHAIbHBIE KOMIOHEHTHI
9KOCHCTEMBI: IPOAYLEHThI, KOHCYMEHTHI, peayleHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUHU B dKocHucTeMe. Tpoduueckue
(nmumieBble) ypoBHM 3KocHucTeMbl. [IumieBble 1enu u cetd. OCHOBHBIE TOKAa3aTeNM SKOCUCTEMbI: Onomacca, MPOAYKLHS.
ODKOJIOTHYECKHUE nmupaMuJbl: IPpOAYKIHUH, YHUCIICHHOCTH, onomaccel. CBOMCTBA DKOCHUCTEM: YCTOfIQHBOCTB, caMoperyranus,
pazsutue. Cykueccus

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOIO I IIIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTeHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpOOIKOCHCTEMBbI. buonornueckoe U XO34HCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak GpakTop ycroiuuBocTH 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOT0 pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o 6mocdepe. I'panuibl, coctaB u cTpykrypa Omoctepsl. JXKuBoe BemecTBO M ero (QyHKIIHH.
Ocobennoctu Omocepbl kak ra00ambHON SKOCHCTeMBl. [[MHaMHueckoe paBHOBeCHME W oOpaTHas CBsizb B Owocdepe.
KpyroBopotsl BemecTB U OMOreOXMMHUYECKHE LHUKIBI 3JEMEHTOB (yriepoja, a3ora). 30HaJbHOCTh Ouocdeprl. OCHOBHBIE
OMOMBI CyIIN




UYenoseuecTBo B OMochepe 3eMiau. AHTpOIIOreHHbIC H3MeHeHUs B Onocdepe. [1odanbHbIe 3KOJIOTHUECKHUE MPOOJICMBI.
4.5 OcHoBa palMOHAIILHOTO YIPABJICHUS MPUPOAHBIMH PECypcaMH M HMX HCIOJb30BaHUE. JOCTMXKEHHS OMOJIOTMM U OXpaHa
MIPUPOJIBI



