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IHHOACHUTEJBbHAA 3AIINCKA

[Tpu pa3paboTke nporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPENIENICHUS TIOAXO0/I0B
K (OpMUPOBAHMIO COJAEPKAHUS ydeOHOro mpeamera «bUOIOTHA» COCTaBWIM: KOHIENTYalIbHbIE
nonoxeans ®PI'OC COO o B3auMo0OyCIOBIEHHOCTH LIEJTCH, COASPXKAHUSA, PE3YIbTaTOB 00y4YeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKM BBIMTYCKHHKOB, MOJOXEHUS 00 OOIIMX IHensxX U MPUHLHUIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
®Denepalyy, a TaKKe MOJ0KEHUs o crenupuke Ononoruy, e€ 3Ha4eHWU B IO3HAHUU JKUBOW MPUPOJIbI
U 00ecredyeHu CyIIECTBOBAaHUS 4YeloBeueckoro oOmiectBa. COrjacHO Ha3BaHHBIM IOJIOXKECHHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI MO0 OHOJIOTHH U €€ CTPYKTYpa.

[TporpamMma 1o OwONOTMH AA€T MPEACTaBICHHE O IEsAX, 00 oO0mei crpaTerud OOydeHHS,
BOCIIUTAHUS U Pa3BUTHUSL OOy4arouIuxcs cpeacTBaMu yueOHoro mpenmera «buosorus», ompeznenser
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, €r0 CTPYKTYpYy, pacupeleleHHe 10 pasfeiiaM U TeMmaw,
PEKOMEHIyeMYIO IOCIIeIOBATEIbHOCTh U3YYEHHs yUeOHOro Marepualia ¢ Y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKM OOpa30BaTEIbHOIO IIPOIECca, BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

B mporpamMme 1mo OMOJIOTMU TaKKe YYHTHIBAIOTCS TPEOOBAHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM M MPEAMETHBIM pe3ylibTaTaM o0y4eHHs B (POPMHPOBAHHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIHHON IEATEIIbHOCTH/ydeOHBIX IEHCTBHI 00YJaIOMIMXCS 10 OCBOCHUIO COJCPKAHUS
Ourosoru4eckoro 0opazoBaHusl.

B nporpamme mno Ouonoruum (10-11 xmaccel, 0a30BbIi YPOBEHb) pEAJN30BAH MPUHIUI
MPEEMCTBEHHOCTH B U3Y4YE€HUU OMOJIOTHH, OJarofaps 4eMmy B Hel MpOCMaTpUBAETCSl HAMPaBICHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
[EHHOCTHBIX OPHEHTALUUN JUYHOCTH, HKOJOTMUYECKOTO MBINUICHHS, MPEACTABICHUNH O 30POBOM
oOpa3e ®W3HU U OCPEeKHBIM OTHOIIECHUEM K OKpYKaroled nmpupomHoit cpene. Ilostomy Hapsimy c
M3Yy4eHHEM O00IIeONOIOTHYECKIX TEOPHid, a TAK)Ke 3HAHUI O CTPOCHUHU >KUBBIX CHCTEM Pa3HOT0 paHra
U CYIIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLIECCOB B IMporpamMme IO OWOJIOTUU YIEIEHO
BHUMAaHHE HMCIIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUW B IMOBCEIHEBHON >KHU3HU JUISl PELICHUS MPUKIIaJIHBIX
3a/1a4, B TOM 4Hcie: Tpo(UIaKTUKN HACIEICTBEHHBIX 3a00JIeBaHUI YETI0BEKa, MEIMKO-T€HETUYECKOT O
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMSI SKOJOTMYECKH LEIecO0O0pa3HOro IMOBEJIEHHUs B OKpYXarolei
IIPUPOJHOM cCpele, aHaJIW3a BIUSHUSA XO3SAWCTBEHHOW JEATEIBbHOCTH 4YEIOBEKAa Ha COCTOSHHUE
IOPUPOJHBIX M HMCKYCCTBEHHBIX HJKOCHUCTEM. YCHUJIEHHE BHUMAaHHS K NPUKIAJHOW HaNpaBICHHOCTH
yueOHOoro mnpeamera «bUONOTHS» TPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECIICUCHUs] YCIOBUM IS
pelIeHusT OJHOM M3 aKTyaJlbHBIX 33Jay IIKOJBHOTO OHOJOrMYecCKoro oOpa3oBaHUs, KOTOpas
npenmnosaraeT (GOpMUPOBAHHE Yy OOy4arolmMXcs CHOCOOHOCTH aJanTHpPOBAaThCsl K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpenHero ooumero o0Opa3oBaHUS 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (PopMUpPOBaHHUE y 00YUAIOIIMXCS MPEICTABICHUH 0 HAyYHOU KapTUHE MHUpA, pacIIupseT
1 00o001IaeT 3HaHUsI O JKUBOM MPUPOJE, €€ OTIUUYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHu3allH U
HBOJIIOIMM, CO3MAET yCIOBHMA JUIS: TIO3HAHUS 3aKOHOB JKUBOM TNPHUPOABI, (OPMHPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 37J0POBOTO M 0€30MacHOro 00pasa >KU3HH, IKOJIOTUYECKOTO
MBIIIIEHHS], IEHHOCTHOTO OTHOIICHUS K KUBOM MIPUPOJIE U YETOBEKY.

bonbuioe 3HaueHne OHUONOrHsI UMEET TaKXkKe JUIsl PElIeHHUs] BOCHUTATENbHBIX U Pa3BUBAIOLINX
3aJa4 cpeHero ooOmiero o0pa3oBaHMsA, COUMAIM3aUUM oOydaroumxcs. V3ydenue Ouonoruu
oOecrieynBaeT ycIOBHS JUISI  (OPMHPOBAHUSI  WHTEIUICEKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX U
UH(POPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpBI, CIIOCOOCTBYET MHTETpalldM OHOJIOTHYECKUX
3HAaHUH C TPEICTABICHUSMH W3 JPYTUX YYeOHBIX TNPEJIMETOB, B YAaCTHOCTH, (DU3WKH, XUMHH U
reorpadun. Ha3zBaHHbIE MOJIOKEHUS O MpeAHAa3HAYeHUHN ydueOHoro npeamera «buomorusy cocraBuin
OCHOBY ISl OIpeAeNeHUs] TOAXOAOB K OTOOpPY M CTPYKTYPHUPOBAaHHUIO €ro COJEp’KaHus,
IPECTAaBICHHOTO B IIPOrpamMmMe Mo OHOJIOTHH.

Ot6op conepkanusi yuyeOHOTO TipeameTra «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
NO3ULMK KYJIBTYpOCOOOpPa3HOTO MOJX0/Aa, B COOTBETCTBHUM C KOTOPHIM OOydYarolIuecs IOJIKHBI
OCBOUTH 3HAHHUS W YMEHHMs, 3HAUMMbIE Ji1 (QOPMHUPOBaHUS OOIIEH KyJIbTYpbl, ONpEAesomne
a/ICKBaTHOE TIOBEJCHHWE UYEJIOBEKAa B OKpYKalOUIeW NPUPOAHOM cpede, BOCTpeOOBaHHBIE B
MOBCEHEBHON KU3HM W TPAKTUUECKOU JesTenbHOCTH. Ocoboe MeCTo B 3TOM CHUCTEeMe 3HaHHWM



3aHUMAIOT 3JIEMEHTHI COJCPKAHHUS, KOTOPbIE CIY>KaT OCHOBOHM 17151 (OPMUPOBAHUS MPEACTABICHUI O
COBPEMECHHOW €CTECTBCHHO-HAyYHOW KapTHHE MHpa ¥ IEHHOCTHBIX OpPUEHTAlUSAX JIMYHOCTH,
CIOCOOCTBYIONIUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa30oBaHUsI.

CTpyKTypuUpOBaHHE COJACp)KaHUS YYEeOHOro MaTepuasia B IporpaMme IO  OWOJIOTHH
OCYILECTBIICHO C Y4ETOM NMPHUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KHUBOMH
PUPOJIBI, O €€ YPOBHEBOM OpraHU3alMy U SBOJIOIUK. B COOTBETCTBHH C ATHM B CTPYKType y4eOHOTO
npeamera «bHOJOTHS» BBIACICHBI CIEAYIONINE COJAepXkKaTelbHble JHUHUU: «bHonorus kak Hayka.
Mertonbl HayyHOro mo3HaHUs», «Kierka kak Owuonormueckass cucrema», «OpraHm3m Kak
Ouonornyeckas cucrema», «CuctemMa u MHOrooOpasue OpraHMYECKOro MHUpPa», «IBOJIOLUS KUBOK
IPUPOIBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp wusydeHus yuebHOro mnpenmera «buonmorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4aromUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3aIlK JKUBBIX CHUCTEM Pa3HOTO
paHra u nmpuoOpeTeHHe YMEHUH UCIOIb30BaTh AT 3HAHUS JJIi TPAMOTHBIX JCHCTBUH B OTHOILCHHH
00BEKTOB YKMBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX TPOOIIEeM.

JocTiwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrieyrBaeTCsl PEHICHUEM CIICIYIOIIUX 3a/1au:

v OCBOCHHE OOYYAIOIIUMHKCS CHCTEMBl 3HAHMKA O OHOJOTHYECKUX TEOpPUSIX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IPaBWIAX, CIYXAIUX OCHOBOH Ui (OPMHUPOBAHUS
NPECTAaBICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAayYHOTO MO3HAHMSA, CTPOCHHH,
MHOr000pa3Mi M OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOTO YPOBHS OPraHW3alluH, BBIIAIOIIUXCS
OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

v (dopmupoBaHuEe y 00y4YarOMIUXCS TTO3HABATEIILHBIX, HHTEIUICKTYaIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B MpoIecce aHaIN3a NaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISIIOB, UACH U
MOJIXO/IOB K M3yYCHHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluu;

v CTaHOBJICHHE Yy OOyYaromuxcs OOmEed KymbTyphl, (DYHKIHMOHAJIBHOW T'PaMOTHOCTH,
pa3BUTHE yMEHUI OOBSCHATH W OLICHUBATH SIBJICHUS OKPYKAIONIETO MHUpa >KMBON TNPHUPOJBI Ha
OCHOBAHMY 3HAHWH W OMBITA, MOJYYSHHBIX IPU U3yYCHUN OMOJIOTHH;

v (dopmupoBaHue y 00y4aromuxcs YMEHUH HJUTIOCTPUPOBATH 3HAaYEHHE OMOJIOrMYECKHX
3HAHUH B MPAKTUYECKOH JIEATETHHOCTH YEIOBEKA, PA3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUH
U arpoOUOTEXHOIOTUH;

v BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIIOBEKOM JKMBOW TPUPOJIEI,
HE0O0XO/IMMOCTH OEpeKHOr0 OTHOLIEHUS K HEeH, COOJIIOJeHHsS STHUYECKUX HOPM IpU IPOBEICHUU
OMOJIOTUYECKHUX MCCIIEJOBAaHNUH;

v OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIS MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
v IpUMEHEeHHEe NMPUOOPETEHHBIX 3HAHUNA U YMEHUH B MOBCEJHEBHOMN >KU3HM Ul OLICHKH

MIOCJIEICTBHI CBOEH NIEATETHLHOCTH MO OTHOIICHHIO K OKPYXKAOIIEH cpene, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHME U cOOII0IeHNE Mep NMPO(UITAKTUKY 3a00IeBaHU.

B cucreme cpemnero oOmiero oOpa3zoBanusi «buomorus», m3ydaemas Ha 0a30BOM ypOBHE,
ABISIETCA  00s3aTeNbHBIM Y4€OHBIM IPEIMETOM, BXOJAIIMM B COCTaB IpeIMETHOH oOnactu
«ECTCCTBGHHO-Hay‘-IHBIe IpeaAMETED).

Jns m3yyenust 6Mojorud Ha 0a30BOM YPOBHE CpeIHEro oOIero oopa3oBaHHMs OTBOAMUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 gac B Henemio).



COILEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss xak Hayka. CBsi3pb OHOJOTMM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JIPYTUMHU
€CTeCTBCHHBIMU HayKaMu, Quiiocoduel, 3TUKOH, OSCTETHKOW U mpaBoMm. Pomnb Ouonornm B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CrucremMa OMOJI0rHYecKUX HayK.

MeTonsl TIO3HAHHS >KHBOW MPUPOABI (HAONIOIEHUE, DKCIEPUMEHT, OMHCAaHWUEe, W3MEpEHUE,
KJ1accU(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[TpakTueckas pabora Ne 1. «lMcnonp3oBaHWE pa3IMYHBIX METOJOB TIPH H3YYCHHH
OMOJOTHYECKIX OOBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M X OPraHU3aIHA.

JKupbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonoruu. OTInune KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIbI.

CaoiicTBa OMocucTeM U UX pa3HOOOpasue. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJEKYISAPHBIM,

KJICTOYHEIH, TKaHEBHIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI, 3KOCHCTECMHBII
(buoreoneHOTHYECKHIA ), OMOC(EPHBI.
JdemMoHcTpaumMu:

TaGnuubl v cxembl: «OCHOBHbIE TPU3HAKY KU3HUY, «Y POBHHU OpraHU3aLUU KUBOU IPUPOIBD».

O6opynoBanue: moaens Mosekyinsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XUMHUYECKHE DJIEMEHTbI: MAaKpO3JIEMEHTbl, MHUKPO3JIEMEHTHI.
Bona n MuHepanbpHbIe BELIECTBA.

@YHKIMY BOJbI U MUHEpPAIbHBIX BEIIECTB B KieTke. [lognep:xanne ocMoTudeckoro danaxca.

benku. CoctaB u ctpoeHne 0enkoB. AMHUHOKHCIOTBI — MOHOMEpH! OenkoB. HezameHumble u
3aMEHMMbIE AMMHOKMCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI
(mepBUYHas, BTOPUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XHMHUYECKHE CBOHCTBa OENKOB.
buonoruueckue pyHKIMN OEIKOB.

®epmeHTl — Ouojoruueckue Karanuzatopbl. CrpoeHue ¢(epMeHTa: aKTUBHBIA IEHTP,
cyoctparHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinuus GepMEHTOB OT HEOPraHMYECKHX
KaTaJIu3aTOpOB.

VYrneBoapl: MOHOcaxapunbl (TJIOKO3a, pubo3a U JAE30KCHpHO03a), Aucaxapuibl (caxaposa,
JaKTO3a) U MoJIcaxapuabl (KpaxMall, TJIMKOTeH, [eJUTi0I03a). buonoruueckue GpyHKIUMHN yrieBOAOB.

Jlunuaer: Tpurnuuepuasl, gochonununasl, crepouasl. ['napoduabHO-rTUAPOPOOHBIE CBONCTBA.
buonornueckune ¢ynkumu nununoB. CpaBHEHHE YIJIEBOJIOB, OCNKOB M JUIHMJIOB KaK HCTOYHUKOB
SHEPIHH.

Hyxneunossie kucnorsl: JJHK m PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

[{utonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UAeH U (aKTOB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak menmoctHas »uBass cucrema. OOmue MpHU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTHyeckas M NpokapuoThueckas. (OcoOEHHOCTH  CTPOEHHS
npokapuotuyeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, INIMKOKAIMKC, HMX (YHKLUU.
[Tnazmatuueckass MemOpaHa, e¢ cBoWcTBa ©  (QyHKuuu. Llurommazma wu  e€ oOpraHouzbl.
OnnomemOpannbie opranouasl kietku: OIIC, ammapat ['ompmxu, mm3ocomsl. IlomyaBTOHOMHBIE
OpraHoOu/bl KJIETKU: MUTOXOHIPHUHU, IulacTUAbl. [IponcxokaeHne MUTOXOHApPUN M IUIacTUA. Bumisl
wiactu. HememMOpaHHble OpraHOUIb! KJIETKU: pUOOCOMBI, KJI€TOYHBIM LEHTpP, HEHTPHOIN, PECHUYKH,
KryTUKU. DyHKIIMY OpraHOUI0B KJIETKU. BrirtoueHus.



SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue smpa: siaepHas 000J04YKa, KapHOIUla3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. Ineitnen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxiun, K. M. bap.

Huarpammsbl: «PacrpeneneHne XMMAYECKUX 3JIEMEHTOB B HEXXUBOW NIPUpPoJIe», «Pacnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuubt u cxemsl: «Ileproanueckas TabIUIA XUMUYECKUX JIEMEHTOBY, «CTPOSCHHE MOJIEKYJIbI
BO/b», «buocunres Oenkay, «CTpoeHre Monekyibl Oenkay, «Ctpoenue pepmentay, «HykiaenHoBbIe
kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHue sykapuoTHuueckoil kieTkn», «CtpoeHue
JKUBOTHOM KJIETKNW», «CTpOEHUE pacTUTENbHOU KIETKW», «CTpOEHHE NMPOKAPHUOTUYECKOW KIIETKWY,
«CTpoenue siipa KIeTKI», «YTIAeBOAb», «JIMIuas».

O6opynoBaHue: CBETOBOMl MHMKPOCKON, OOOpyIOBaHHME [UIs MPOBEIEHUs HaOIIOeHU,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpPHUATBbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGoparopnas pabora Ne 1. «/3yueHne KaTaTUTHUECKONW aKTUBHOCTH (DEPMEHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTajlasbl)y.

Jlaboparopuast pabora Ne 2. «l3ydeHue CTpOCHHS KJICTOK PAacTEHUH, KUBOTHBIX W OaKTepuit
0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. /KuzHeneATeIbHOCTDH KJIETKH.

OOMeH BemecTB, WKW MeTa0onmu3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH) M JUCCUMUIISALINS
(oHEepreTUYeCcKuil 0OMEH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTabosn3ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tumbr oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B 0OMEHE BEIIECTB
Y IIPEBPAILIEHUH SHEPTUH B KIIETKE.

®otocunte3. CmeroBass U TemHOBas (a3bl  (orocunTe3a. Peaknuum  dotocunTtesa.
O¢ddexkTuBHOCT (oTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a A JKM3HU Ha 3emie. BiusHue ycnoBuit
cpelibl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTEe3. XeMOCUHTE3UpYyIole OakTepun. 3HaYeHHe XeMOCUHTe3a [l KU3HU Ha 3eMIle.

OHepreruyeckuii oOMeH B KieTke. PaciienyieHue BelecTB, BBIACICHHE M aKKyMYJUPOBaHHE
SHEPIUu B KJIETKe. DTambl 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u ero Buabl. Kuciaopoanoe
OKHUCJICHHE, WU KieTouHoe JbixaHue. OxuciaurensHoe ¢(ochopunrpoBanue. IHPEKTUBHOCTD
HHEPreTHYECKOro 0OMeHa.

Peakuuu matpuunoro cunrtesa. ['enernueckas nadopmanus u JAHK. Peanusamnus renernyeckoi
uHpOpMalUu B KJIeTKe. ['eHeTHYecKrii KoJ U ero cBOMCTBa. TpaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancnsauust — OuocuHTe3 Oenka. Jrtambl TpaHciasiuuu. KomupoBanwe aMUHOKHCIOT. Poib
pubocom B OMocHHTE3€e OelKa.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus Bupycos (/1. Y. VBaHoBckwuii).
OCOOEHHOCTH CTPOEHHs W JKU3HEHHOro IMKJIa BHpycoB. bakrepuodaru. bonesnu pacteHui,
’KUBOTHBIX U 4YEJIOBEKa, BbI3bIBaeMble BHpycamHu. Bupyc ummyHoaedummra uenoBeka (BUY) —
Bo30yautens CIIM[a. OOpaTHas TpaHCKpUIIMs, peBepTaza M HHTerpasza. lIpodunaxtuxa
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckuit, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunbel nutanusy, «Metabonuzmy», «MHUTOXOHIPUS», «IHEPreTHUECKHI
obmeny, «Xmopormiacty, «Potocunredy, «Crpoenue JJHK», «Ctpoenue u QyHKIIMOHUPOBAHHUE TEHAY,
«CuHnre3 Oenkay», «['eHernuyeckuil koa», «Bupyce», «bakrepuoparn», «CTpoeHHe M >KU3HEHHBIH
nuki Bupyca CIIM/]a, 6aktepuodaray, «Permmukamms JJTHK».

Ob6opynoBanue: Monenu-anmmiukanuu «Y nsoenue JJHK u tpanckpunuus», «buocunres 6enkay,
«CtpoeHnue KiIeTku», MoJienb cTtpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1WKJI, WIK S>KW3HEHHBIA UMK KieTku. MHTepdasza m wmurto3. Ilpomeccsr,
npotekaromue B wuHTepdaze. Perumkanms — peakums wmarpuuHoro cuHTe3a JIHK. Crpoenue



XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHUI. J{UIIIOMAHBIA U TramIouIHBIH XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [{lutonornyeckne OCHOBBI Pa3MHOXKEHUS U MHAUBUIYAIBHOTO PA3BUTUSI OPTAaHU3MOB.

Jenenne kierkn — muro3. Cragum Murtosa. IIponeccsl, mpoucxonsiye Ha pasHbIX CTaaUsAX
MHUTO3a. BHOJIOrnYecKuii CMbICI MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMbl pa3sMHOXKEHUSI OPraHU3MOB: Oecrojioe U MmojioBoe. Buubl 0ecrosoro pa3MHOKEHUS:
JefieHHe HaJaBOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiio3. Ctaguu meiio3a. [Iponeccsl, mpoucxoasnme Ha ctaausx Meio3a. [loBeaenne xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HaYEHUE MEH03a.

['amerorenes — mporecc 00pa3oBaHUSI TOJOBBIX KIETOK y XUBOTHBIX. [lo/lOBBIE Kele3bl:
CeMEHHUKHM M suyHUKH. OOpa3oBaHHME W pPa3BUTHE IIOJIOBBIX KJIETOK — ramer (CIepMaTo30u,
ANIIEKIIETKA) — cliepMaTorene3 u oBorenes. OCOOEHHOCTH CTPOCHHUS AULEKIETOK U CIIEpPMAaTO30UI0B.
OmnogorBopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (3MOpHOreHe3). DTambl
AMOpPUOHAIIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJEHHE, racTpyJisiliisi, OpPraHOICHE3.
[ToctomMOpuoHanbHOE pa3BUTHE. THUIMBI MOCTAMOPUOHAIILHOTO PAa3BUTHUS: MPSMOE, HEMpsIMoe
(mmamHouyHOE). BnusiHMEe cpensl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3HIBATH
BpPOX/JIEHHBIE YPOJICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUs: CTPOCHHE CEMEHM, CTaauu
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuupel u cxembl: «DopMbl pasMHOXKEHUS OPraHU3MOBY, «J/IBOifHOE OIUIOAOTBOpEHUE Y
LIBETKOBBIX pacTeHHil», «BererarnBHoe pa3MHOXXEHUE pacTeHMil», «/leneHue kieTku OakTepuii»,
«CTpoeHne MOoJIOBbIX KIETOK», «CTpoeHne XpoMocoMbl», «Kierounslii mukiny», «Pemnukaus JJHK,
«Mwuto3», «Meio3», «lIpsamoe wu Hempsmoe paszBuTue», «l'aMeroreHe3 y MIIEKONMUTAKOIUX H
4es0BeKa», «OCHOBHBIE CTaJUM OHTOTEHE3A».

O6opynoBaHue: MHKpPOCKON, MuKponpenaparbl  «CrepMaTo30ubl  MIJIEKOIUTAOLIETO»,
«Siueknerka Mmiekonuraromero», «KapumokuHe3 B KJIETKaX KOpEIIKa JyKa», MAarHUTHas MOJIEJb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora No 3. «HaOmromeHume MUTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.

JlaGopatopnast pabdota Ne 4. «M3yueHne CTpOEHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3amaun reHetuku. Mcropus pa3BuTHs reHeTUKH. Posib HIUTOIOTMH U SMOPHOJIOTHHU B
CTaHOBJIEHUHU T'eHEeTUKH. Bkian poccuiickux M 3apyOexHBIX y4EHBIX B pa3BUTHE M€HETHKU. MeTozbl
TeHEeTUKU (TUOPHIOJIOTUYECKUH, LHUTOTCHETUYECKUH, MOJIEKYJIApHO-TeHeTHuecKkuii). (OCHOBHBIE
reHeTUYeCKre NOHATHA. | 'eHeTn4eckasi CUMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpEeIlIMBaHUM.

3aKOHOMEPHOCTH HacleI0BaHMUs NMPU3HAKOB, ycTaHoBleHHbIE I'. Menngenem. MoHnorubpuanoe
CKpelllMBaHHe. 3aKOH eIWHOO00pa3us THOPHUIIOB NEpBOro MokosieHus. [IpaBuiio AOMUHUPOBAHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. [ nnore3a unctotel ramer. [1oyiHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe  ckpeuiyBaHue.  3aKOH  HE3aBUCUMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JAUTHOPHIHOTO CKpEIIMBAaHUSA. AHAIM3HPYIOLIEe CKpPELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HacleI0BaHHIO
reHoB. HapymieHue cuensieHus TeHOB B pe3yJibTaTe KpPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.

I'enetuka mona. XpOMOCOMHOE OMNpenesieHHe Tmosia. AYyTOCOMBI W TOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opranu3Mbl. HacnenoBanne npu3sHaKoB, CLHEIIIEHHBIX € IIOJIOM.

N3meHunBOCTh. BHIIbI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHasd. Poib cpenbl B
HEHACJIECTBEHHOM  M3MEHUMBOCTH.  XAapaKkTEpUCTHKAa  MOJU(PHUKAIMOHHON  M3MEHYMBOCTH.



Bapuanuonssiii psn u BapuanuoHHas Kpusasg. Hopma peaknum npusHaka. KonudecTBeHHBIE U
KauyeCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, WiaM TeHOTUIUYECKas, W3MEHYMBOCTh. KoMOWHATHUBHAS WM3MEHYHUBOCTD.
Meii03 1 noJ0BOM MpoIiecc — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTalmoHHasi U3MEHUYHUBOCTb.
Knaccudukanus myranuili: reHHbIE, XPOMOCOMHBIC, T€HOMHbBIE. YacToTa M MNPUYUHBI MYTalUU.
Mytarennbie (GakTopbl. 3aKOH TOMOJIOTHYECKHUX PSI0B B HAaclIeACTBEHHON wu3mMeHunmBocTH H. U.
Basuiiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4enoBeka. Kapuorun uyenoBexka. (OCHOBHBIE METOJbl TE€HETUKH UEJIOBEKa:
reHeanornyeckuii, OJIM3HE OB, IUTOI€HETUYECKUI, OMOXUMUYECKUN, MOJIEKYIISIPHO-TE€HETUYECKHI.
CoBpeMeHHOE Ompe/eleHue I'eHOTHUIA: MOJIHOTeHOMHOE CEKBEHHUPOBAHHME, T€HOTUIIMPOBAHKUE, B TOM
yucie ¢ nomouibto [II[P-ananm3a. HacnencrBennble 3a0ofieBaHUSI 4elOBEKa: TI'eHHbIE OOJIE3HH,
0OJIe3HN C HACJICACTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE 0Ooje3Hu. CoMaTudeckue u
reHepaTuBHble MyTaluu. CTBOJIOBbIe KJIeTKU. [IpuHIMIBI 370poBOro 00pa3a »KU3HU, AUATHOCTUKH,
npOoQUIAKTHKA ¥ JICUCHUS TEHETHYECKHX Ooyie3He. MeIUKO-TeHeTHYeCKOe KOHCYJIBTHPOBAHHE.
3HaueHUe MEAMIMHCKOW TEHETHKU B MPEAOTBPAIICHWHM M JIEYCHUH TeHETHYeCKUX 3a0o0JieBaHUN
YEJI0BEeKa.

JdeMoHcTpanum:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxoB, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmue! 1 cxembl: « MOHOTHOPHIHOE CKPEITUBAHUE U €T0 IIUTOICHETUYCCKAasi OCHOBaY», «3aKOH
pacllerUieHussT U €ero IIUTOIeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
CKpEILINBAaHUEY, «IuTomoruueckue OCHOBBI ~ JTUTHOPUIHOTO CKpELINBAaHU, «Meiio3y,
«B3aumonelicTBUE ajuIeNIbHBIX T'€HOBY», «l'€HeTHUecKue KapThl PAaCTEHUM, KUBOTHBIX M YEJIOBEKay,
«"eneruka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIJICHHOTO C MOoJIoM», «KapuoTHumsl yenoBeka
U )KMBOTHBIX», «Buabl n3MeHYNMBOCTHY, «MoaudukannoHHas H3MEHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeThKa rpynmn KpoBu», «MyTaliioHHasi HK3MEHUYHUBOCTHY.

O6opynoBanue: Moaenu-anmumkanuun  «MoHoOruOpuaHOe  cKpemuBaHue», «HemomHoe
ToMUHUpOBaHUEeY», «JluruOpuaHoe ckpemmBanuey, <«llepekpécT XpomMocoM», MHKPOCKON |
Mukpormnpenapar «/Ipozodunay (Hopma, myTaruu GopMbl KPbLUITILEB U OKPACcKH Telna), repOapuii «I"opox
ITIOCEBHOM».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast padota Ne 5. «M3yuenue pe3yapbTaTOB MOHOTHOPHIAHOTO M AUTHUOPUIAHOTO
CKpEIIUBAaHUS Y TIPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopnast pabora Ne 6. «M3yuenune MoIUPUKAIMOHHOW H3MEHUMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 myTanui y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpenapaTax.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TMPOLECC. 3apOKICHHE CeNEeKIMU U Jomectukauus. Yuenue H. U.
BaBunoBa 0 T1IeHTpax TPOUCXOXKIEHUS W MHOT000pa3us KyJAbTYpHBIX pacTeHuid. LleHTphI
MPOUCXOKICHHS IOMAITHUX )KUBOTHBIX. COpT, MOPOIa, IITaMM.

CoBpeMEHHBIE METOJBI CEeNeKIUU. MacCOBBIM W WHIWBHAYAIbHBIM OTOOPHI B CEJICKIIUH
pacTeHuid U KUBOTHBIX. OlleHKa JKcTephepa. BIM3KOPOICTBEHHOE CKpEUIMBAHUE — WHOPUIMHT.
UYucras nuaust. CKpemyBaHUE YHCTHIX JUHUNA. ['erepo3uc, wnm rubpumHas cuia. HepoacTBeHHoe
cKkpemuBanue — ayropuauar. Otnanénnas rudpuauzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
MOJTYYCHHUE TIOMUTIIIONI0B. JIOCTHIKEHUS CeNEKIINH PACTEHUN, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OJTambl CO3JIaHUS
pexkomOunanTHol JIHK u TpancrenHsix opranu3zMoB. Knerounas nHxeHepus. KieTouHble KyJIbTYpBI.
MukpoKIOHaIbHOE pPa3MHOXKEHUE pacTeHui. KinonupoBanue BBICOKOIIPOTYKTUBHBIX
CEICKOXO035HCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE U dTHYecKue mpobaembl. [MO — reHeTH4ecku
MOIU(DUIIUPOBAHHBIE OPTAHU3MEI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.



Tabmuiel u cxembl: KapTa «L[eHTphI TPOUCX0XKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHUI,
«ITopoapl AOMaNIHUX KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas ruOpuaAM3aIUs»,
«Pabotel akagemuka M. @. MBanoBay, «[lomumionaus», «O0bEKTbl OMOTEXHOJIOTHNY, «KieTouHbIC
KYJIBTYpPBI U KIIOHUpOBaHue», «KoHCcTpyrnpoBaHue U IEPEHOC T'€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKU TUIOA0B U KOPHETIIIONO0B AUKUX ()OPM M KYJIBTYPHBIX COPTOB pacTEHU,
repbapuii «CeabCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYeCKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOABI W JOCTIKEHHUS CEJNEeKIMM pPACTeHUH U >KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanoceIku BO3SHUKHOBEHHS 3BOJIIOLMOHHON TEOpHUU. DBOJIIOLIMOHHAS TEOPHs M €€ MECTO B
O6uonoruu. BrusiHue SBOTIOMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CeupgerenscTBa 3Bonmonuu. [laneoHtonornyeckue: Mmociea0BaTeIbHOCTh MOSIBICHHUS BUIOB B
MAJICOHTOJIOTHYECKOH JIETOMUCH, MepexoHbie (opmbl. buoreorpaduueckne: CXOACTBO U Pa3IUune
dayH u G0p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA W pa3IMyusi SMOPHOHOB pa3HBIX BHJOB MO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTHYHBIE, PYAUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKUE:  CXOJICTBO  MEXAaHU3MOB  HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0O0IMUECKUX MyTel y BCeX OpraH1u3MOB.

OpomtonuonHas teopust Y. JlapBuHa. [Ipennocbuiku BOZHUKHOBEHHUS JapBUHU3MA. JIBIOKylIne
CHJIBI 3BOJIIOLIMK BUJOB 10 JlapBUHY (M30BITOYHOE PAa3MHOKEHHE IPH OIPAaHUUYEHHOCTH PECYpCOB,
HeonpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIEeCTBOBAaHKE, ECTECTBEHHBII O0TOOD).

Cunrernyeckas Teopus 3Boonun (CTID) u e€ 0OCHOBHBIE MOJO0KEHUS.

Muxkposomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLUU.

JBwxynme cuibl (pakTopsl) 3BOJIONMM BHUJIOB B MpHUpojae. MyTallMOHHBIM mpolecc H
KOMOMHATHBHAsI U3MEHUMBOCTb. [10MyIsIIIMOHHbIE BOIHBI U Ipeii( reHoB. M3onsauus 1 Murpamus.

EcrecTBenHblIi 0T00p — Hanpasisonuil Gpakrop 3Boronuu. @opMbl €CTECTBEHHOI'O 0TOOPA.

[Tprcrioco0NeHHOCTh OPraHU3MOB Kak pe3ynabTaT sBositonuu. [Ipumepsl mpucnocobieHuit y
OpraHu3MoB. ApoMopd03bl U UIH0AAANI TAIUH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHble (OpMBI  BHI000pa30BaHMUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MakposBomitonusi. @DopMmbl  IBOJMIOLMU:  (QUIETHYECKasl, JUBEPreHTHas, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3BoOINY.

[TpoucxoxaeHne OT HecHelHMaTu3UpOBaHHBIX NpeaAkoB. lIporpeccupyromas cnenuanu3amus.
AnantuBHas pajuaysl.

JdemoHcTpaumuu:

[Hoptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. ['ekkens,
®. Mromep, A. H. CeBepiios.

TabGmuubl u cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoAbIli MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «PopMbl O0pbObI 3a cyllecTBoBaHHE», «EcTecTBEeHHBIH OTOODPY,
«MHoroo0Opa3ue COpPTOB pacTeHuil», «MHoroobpazue TMOpoa JKUBOTHBIX», «llomymsiumy,
«MyTalioHHass HM3MEHYHUBOCTHY», «ApoMopdosb», «Manoamantauuu», «OOmas aereHepamnus»,
«/IBmxymue cuibl 3Boronumn», «Kapra-cxema mapupyra myrtemectsus Y. Jlapsunay, «bopbba 3a
cymecTtBoBaHue», «llpucnocobieHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BHA000Opa30OBaHUEY,
«DKOJIOTHUECKOE BU000PA30BAHUEY.

OO6opynoBaHMe: KOJJIEKIHMS HACEKOMBIX C pa3jIMYHBIMU THUIIAMH OKpAackH, HaboOp IUIONOB U
cemsiH, KoJutekuus «IIpuMepsl 3alUTHBIX HPUCTOCOONIEHUN Y KUBOTHBIX», Monenb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Mozeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOUHBIX).

Buoreorpaduyeckas kapra Mupa, KowieKus «PopmMbl COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U
pacreHuit», Monens anmmmkamus «llepekpéct xpomocom», BiaxHble npenapaTsl «Pa3zBurue
HacekoMoro», «Pa3BuTHe mArymkun», Mukpomnpemnapat «Jposoduna» (Hopma, MyTauuu (GOpPMBI
KPBUTHEB M OKPACKH TeJa).



JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIESCKOMY KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHayuHble IIpeACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble rUIIoTe3bl BOSHUKHOBEHHMS KU3HU
Ha 3emiie: aOMOTeHe3 W MaHCHepMUs. XUMHUYECKas 3BONIOLUMSA. AOHMOTCHHBIM CHHTE3 OPraHUYEeCKHUX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XUMHUYECKOH 3BOJIIOLUU.
Hauanbupie sTanbl 6nonorunyeckoit spomonuu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME NpOTOKIeTKH. I[lepBble kietkm u ux sBomouusd. dopmupoBanue
OCHOBHBIX TPYII )KMBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paM u nepuojam. Karapxei. Apxenckas U MpoTepO30MCKast HPbl.
[Taneo3olickass spa W €€ mepuoabl: KeMOPHICKHN, OPIOBUKCKUH, CHUIIYpUHCKUH, JE€BOHCKHUH,
KaMEHHOYTOJIbHBIM, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

XapakTepucTuka KiuMaTa M TeoJIOTUYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBLHOTO U KUBOTHOrO MUpa. ApomMopdo3bl y pacTeHull U XUBOTHBIX. [losiBiIeHue, pacuBeT u
BBIMUPaHUE TPYII )KHUBBIX OPTaHNU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpakeHue HBOMIOUUU. (OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLMS YesIOBEKa. AHTPOIOJIOTHS KaK HayKa. Pa3BuUTHE NpencTaBlIeHU O MPOUCXO0XKICHUH
yesnoBeka. Meroabpl u3yueHus aHTponoreHe3a. CXoJcTBa M pa3iMuusl 4YEJIOBEKAa M JKUBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YEI0BEKa.

JBmwxynme cuitbl (pakTopsl) aHTporioreHe3a. HacneacTBeHHast MN3MEHUYMBOCTD M €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTAaJIUU U BETBH SBOJIOLUU YEJIOBEKA: aBCTPATIONUTEKH, YemoBek ymenbiid, YemoBek
NpAMOXOIALIMK, YeloBeKk HeaHaepTalbCckuid, YenoBek pa3zyMHblii. Haxoaku MCKOMAaemMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacipocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HH, OPYIHSL.

YenoBeueckue packl. OcCHOBHBIE OONBIIME pachl: €BponeouaHas (eBpasuiickasi), Herpo-
aBCTPAJIONIHAs (3xBaTopuanbHast), MOHTOJIOUTHAs (a3maTcko-aMepHuKaHCKas). Yeptsl
IPUCHIOCOOICHHOCTH MpEeACTAaBUTENCH UeOBEUEeCKUX pac K YCJIOBHSM CYyIIECTBOBaHHUSA. EIMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. 1. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe ColHEUYHOH cucteMbl», «Pa3BUTHE OPraHMYECKOro
Mmupa», «PacturenpHas kietkay, «KuBoTHas kinetka», «lIpokapuornueckas kietkay», «CoBpeMeHHas
CUCTEMA OpraHu4yecKkoro wmupa», «CpaBHEHHE aHAaTOMHUYECKHX 4YEpT CTPOEHHUS 4EJOBEKa U
YeJIoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJ€OHTOJOTHUYECKUX HAXOJOK IMPEJIKOB
COBPEMEHHOI0 4eNIoBEKa», «JlpeBHelue moan», «pesaue moamn», «llepBble COBpeMEHHBIE JTIOANY,
«YHenoBeuecKue pachbi».

Ob6opynoBanue:  Mmymsiku — «I[Ipoucxoxxaenue  demoBeka»  (OKOCTBI  aBCTpaJONUTEKa,
MUTEKaHTpONa, HEaHAepTalblla, KPOMAaHbOHIA), CIENKH WIA H300paK€HUS KaMEHHBIX OpyIui
NEepBOOBITHOTO YeJIoBeKa (KaMHU-YOMIEpHl, pyOmia, ckpebiia), TeoXpOHOJIOTWYecKas TabOuia,
KosuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[MpakTtuueckass padora Ne 1. «/3ydyeHHEe HCKOMMAeMBIX OCTATKOB PACTCHHN W J>KMBOTHBIX B
KOJUICKIUSAX».

DKCKypcHusi «DBONIONUS OPraHWYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WIH
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

OkoJorus Kak Hayka. 3ajladyd U pas3feiibl SKOJIOTMH. MeTOoIbl SKOJIOTMUECKUX HCCIIEI0BaHUI.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHOPraHU3MEHHAs.



Okonornyeckne QaxToppl. Kiaccupukamuss 3KOJOTHUECKHUX (aKTOpPOB: aOHMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIC. JleiCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbuoTtnueckue (GakTopbl: CBET, TeMIeparypa, BiaxHocTb. Dortonepuoausm. IIpucnocobnenus
OpPraHU3MOB K JIEHCTBHIO aOMOTHUYECKUX (aKTOPOB. bruosornueckue puTMsl.

Buotnueckue QaxTopsl. Bunbl OMOTHYECKHX B3aWMOJCHCTBHNA: KOHKYPEHIIHS, XHIIHHYECTBO,
cumOuo3 u ero Qopmsel. [lapasutusm, koomepanus, MyTyaJln3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMeEHcanu3M, HeHTpanu3M. 3HadeHHe OWOTHMYECKHX B3aUMOJICHCTBUN st
CYLIECTBOBaHMS OPIraHU3MOB B IPHUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTUKH  nonyiasiuuud. OCHOBHBIE — IIOKa3aTelnd  MOMYJSALUU:
YHCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IIPUPOCT, MUTpalus. JIMHaMUKa YHUCIEHHOCTH
HOMYJISIMY U €€ PeryJisiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupel um cxemsl: kapta «lIpuponnele 30HbI 3emin», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Doronepuoausm», «[lomymaunny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISIUN UH(PY30pUH-
Tyenbku», «I[lumesbie nenm».

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaGopatopHass pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH PAacTEHUH M3 pa3HbBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opranu3MoB — OworeH03. CTpyKTypbl OMOIICHO3a: BHJIOBAs, MPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okojnoruyeckue cucreMbl (dkocucrembl). [loHsTne 00 »5kocucremMe U OUOTEOIEHO3E.
OyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, pelyleHTsl. Kpyrosopor
BEIIECTB U MOTOK SHEPruu B 3kocucreMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KocucTeMbl. [lumiessie
nenu u cetd. OCHOBHBIE IIOKa3aTeNMd SKOCHCTEMBI: Ouomacca, NPOIYKIHA. OKOJOTHYECKHe
NUPAMUJIBI:  TPOAYKLMH, YHCIEHHOCTH, Ouomaccel. CBoilcTBa 3KOCUCTEM: YCTOMUMBOCT,
camoperyJsnus, pazsutue. CyKIeccus.

[IpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI 03€p M peK. OKOCUCTEMAa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOOIKOcHUCTeMBbI. buonornuyeckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak ¢akTop yCTOWYMBOCTH HKocucTteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. BepHaackoro o 6uocdepe. I'panuisl, coctaB u cTpykrypa o6uochepst. JKusoe
BemecTBO U ero ¢pyHkuuu. OcoOeHHOCTH OHocdepsl Kak rinoldanbHOM sKocucTeMbl. JluHamMudeckoe
paBHOBecue U oOpaTHas CBA3b B Ouocdepe.

KpyroBopotsl BemiecTB U OHOT€OXMMHUYECKHE LUKJIBl DJIEMEHTOB (yrjiepoaa, as3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3eminn. AHTPONOTEHHbIE U3MEHEHHUss B Ouocdepe. ['mobanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue Npupoabl U yenoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3Hsi Kak OCHOBA
ycroiunBocTH Onoceprl. OcHOBa pPalMOHAIBHOTO YIPaBICHUS] MPUPOIHBIMU pECypcaMH M HX
ucnosib3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «llumessie 1enu», «buoneHo3: coctaB U cTpykTypay, «lIpupomnsie
coobuiectBay, «Llenu nutanusy, «dKoJoruueckas nupammuaay, «buocdepa u yenoBex», «Ikocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOIO Jiecay, «bHOLIEHO3 BOJOEMa», «ATPOLIEHO3Y,
«[IpuMepHBIE aHTPOIIOIEHHBIE BO3ACUCTBUSA Ha IHPUPOLY», «BakHeHIIne UCTOUYHHUKHU 3arpsi3HEHUS
BO3AyXa M TpPYHTOBBIX Boa», «llouBa — BaxHelmas cocTaBistomas oOuochepsr», «DaKTOPbI
nerpaganuu 1nousy, «llapHukoBelii 3¢ dexT», «DPakTOpsl paguoaKTUBHOTO 3arpsi3HeHUs Ouocheps,



«O6mas cTpykrypa Ouocdeprl», «Pacmpoctpanenue xu3zHH B Ouochepe», «O30HOBBIH 3KpaH
ouocheps», «kKpyroBopot yriepona B 6uochepe», «kKpyroBopor azora B Ipupoie».

ObopynoBanue: Mojenb-anmiaukays «Tunuuxbsle OuoneHo3bl», Tepbapuii «PacTUTenbHbIE
coob1ecTBay, kKomiekuuu «buoieno3y», «Bpenureny BaKHEHIINX CEIbCKOXO3SMCTBEHHBIX KYIbTYpPY,
repOapuy M KOJUIEKIIMU PACTEHHUI M KUBOTHBIX, IPUHAUICKAIINE K PAa3HBIM HKOJIOTUYECKUM TpyIIIamMm
oaHoro Buaa, Kpacnas kaura Poccuiickoit denepanuu, n300pakeHUs: OXpaHIeMbIX BUJIOB PaCTCHUHN U
KUBOTHBIX.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormacho @I'OC COO, ycraHaBnMBarOTCI TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
0o0y4aroIMMHUCs IPOrpaMM CpEAHEro oouero oO0pa30BaHUS: JMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUA IHpeamera «buosorus» BblIEIEHBI
CJICAYIOIIME COCTABIISAIONIME: OCO3HAHNE 00YYAIOUIMMHUCS POCCUICKON IPa)K1aHCKOM MIEHTUYHOCTH —
TFOTOBHOCTH K CAMOpPa3BUTHUIO, CAMOCTOSITEJILHOCTH M CAMOOIIPEACIICHHUIO, HaJIW4Me MOTHBALUUA K
00y4yeHHI0 OMOJIOTHH, LIEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH HAa OCHOBE
KITFOYEBBIX [IEHHOCTEW W MCTOPUYECKUX TPAJAULUI pa3BUTHS OMOIIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh O0YYarOIUXCs PYKOBOJCTBOBATHCS B CBOCH NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMHM, MPHUCYIIUMH CHCTEME OHOJOTrMYecKOro oOpa3oBaHUS, HAJIWYHE OSKOJOTHYECKOIO
IIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LI€IHM U CTPOUTH KU3HEHHbIE MJIaHBbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bruosiorus» A0CTUTal0TCs B €IUHCTBE YUeOHOM
U BOCIHTATEJIBHOM  JEATENBHOCTH B  COOTBETCTBUM C  TPAAMLMOHHBIMH  POCCUHCKHMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMHM, IPUHATHIMH B
olmiecTBe NpaBUIaMH M HOPMaMH IOBEJEHMS M CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHMS,
CaMOBOCIIMTAaHUs M CaMOpAa3BUTHUSA, pPa3BUTUS BHYTPEHHEH IIO3WIMM JIMYHOCTH, NAaTPUOTU3MA,
YBaXXEHMUsSI K 3aKOHY U IIPaBONOPSAIKY, 4YEJIOBEKY Tpyda M CTapuleMy IOKOJEHHIO, B3aMMHOIO
YBa)KEHUsI, OEPEHKHOr0 OTHOUICHHS] K KYJIbTYpHOMY HAclEIUI0 M TPAAMLMSIM MHOTOHAI[MOHAJIBHOIO
Hapona Poccuiickoit denepanuu, NpUpoIe U OKPYKaOIIEH cpese.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus» MOIKHBI OTpaXkaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JTMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLUX TPAJAULUOHHBIM IIEHHOCTSAM POCCUICKOrO OOIECTBa, PacCIIMPEHUE XU3HEHHOTO
ONBITa U ONIBITA JEATEIBHOCTH B IPOLECCE pealu3alii OCHOBHBIX HAIpPABICHUM BOCIUTATEIbHOU
JESATEIIBHOCTH, B TOM UHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

¢ c(hOpMUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMU 00YYaIOLIErocss KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTRa;

®0CO3HaHHE CBOMX KOHCTUTYLMOHHBIX TIpaB U O0O0s3aHHOCTEH, YyBaK€HHWE 3aKOHA W
MIPaBONOPSIKA;

®OTOBHOCTh K COBMECTHOM TBOPHYECKOHM MAEATENbHOCTU MpPU CO3AAHUU Y4YEOHBIX MPOEKTOB,

peleHnH y4eOHBIX U M03HABAaTENbHbIX 3371a4, BHITIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;
® C[TOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHHUIO K SBJICHUSM COBPEMEHHOM
KHU3HHU U OOBACHSATH €€;

® yMEHHE YYUTHIBATh B CBOUX JEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJECHCTBHS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[HAJIBHBIM TOJI0OKEHHEM;

®TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS  y4EOHBIX,
II03HABATENbHBIX U MCCIEA0BATENbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLIEHUS K MHEHHMIO OIIIIOHEHTOB
IpU 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKaAHMS;

© T'OTOBHOCTb K T'YMaHUTapHOMI U BOJIOHTEPCKOM NEATEIIbHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

® chOpMHUPOBAHHOCTh POCCUHUCKONW TPaXKTAHCKOW HJACHTHYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY Hapoy, YyBCTBa OTBETCTBEHHOCTH Tiepe]; PonuHOM, TOpAOCTH 3a CBOM Kpai, cBoro Poauny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOAIEE MHOIOHALMOHAJILHOTO Hapoaa Poccuu;

® [[CHHOCTHOE OTHOILIEHUE K MPHUPOJHOMY HACIEOUIO U MaMSITHUKAM MHPUPOJbI, JOCTHUNKEHHUSIM
Poccun B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUSX, TPYE;

® C[I0OCOOHOCTh OIICHMBATh BKJIAJl POCCHUICKMX YYEHBIX B CTAHOBJIEHHWE M pPa3BUTHE OHOJIOTHUW,
MOHMMAaHUA 3HaYeHHsI OMOJIOTUU B MMO3HAHUH 3aKOHOB IPUPOJIbI, B KU3HU YEJIOBEKa U COBPEMEHHOTO
00I11eCTBa;

e yjieiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amure OTedyecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

® OCO3HaHHE JyXOBHBIX IIEHHOCTEH POCCUICKOTO HApOa;

e chopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TOBE/ICHUS;

® C[IOCOOHOCTh OIICHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYICH Ha
MOpaTbHO-HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

® OCO3HAaHME JUYHOTO BKJIa/1a B IOCTPOCHUE YCTONYHUBOIO OYIyIIEro;

® OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOIMUTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEW CEMEIHOMN KU3HU B COOTBETCTBHUH C TPAIUIUsAIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

® 5CTETHYECKOE OTHOILIEHUE K MHpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

® [IOHUMAaHKUE SMOIMOHATBHOTO BO3JICHCTBUS KUBOW MTPUPOIBI U €€ IIEHHOCTH;

® TOTOBHOCTh K CAMOBBIPAXKEHHIO B PA3HBIX BHAAX UCKYCCTBA, CTPEMJICHHUE MPOSBIISITH Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, GOPMUPOBAHNUS KYJIbTYPbI 3A10POBbS U 3MOLHOHAJIBHOIO
Os1aronosyqusi:

®[IOHMMaHHE M peau3alus 370poBOro M Oe3omacHoro oOpasza KU3HMU (30POBOE MHUTAHHE,
COONIOZICHHE TUTHEHUYECKUX TPaBHI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTIbIXa,
perynsipHasi pusnyeckasi akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

® [IOHUMaHKE [IEHHOCTH MPAaBWJ WHIUBUAYAIBHOIO U KOJIJIEKTUBHOTO O€30MacHOr0 TIOBEJICHUS B
CUTYalUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

® OCO3HAHHME TMOCIEJICTBUH U HEMpPUATUS BPEAHBIX MPUBBIUEK (YMOTpeOJICHHUS alKoros,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

® TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

®TOTOBHOCTh K AKTHMBHOW JNEATEIHLHOCTH TEXHOJOTHYECKONW W COIMAJIBbHOW HAaINpaBIEHHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJHSTH TAKYIO JICSITEIbHOCTD;

e HTEpPEC K pa3jIuuHbIM cdepaM MNpoPecCHOHATBHON EATENbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPAa30BaHMIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

® DKOJIOTUYECKH 11eJ1IecO00pa3HOe OTHOILIEHHE K MPHpOoJie KaK MCTOYHMKY SKU3HHM Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHMS;

® IOBBIIIICHUE YPOBHS OKOJOTHYECKOW KYyJIbTYpHl: TMPUOOPETEHHE OIbITa TUJIAaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JUIsl OKPYXKarOLIEH Cpebl;

® OCO3HaHMeE II00ATBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

® C[TIOCOOHOCTh MCIONIB30BaTh MpUOOpeTaeMble IPU U3YyYEHUH OMOJIOTUU 3HAHUS U YMEHUs MpU
pelieHur MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIH30BaHUEM (COOJIOIEHUE MPABHI
MOBEJICHUSI B MPUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHUS B HIKOCHUCTEMAX, OXpaHy BHJIOB,
JKOCHUCTEM, Onocdepsl);



® AKTHUBHOE HEINPUITUE NECHCTBUM, MPUHOCALLINUX BPEI OKPYXKAIOUIEH MPUPOJHON Cpele, YMEHUE
IPOTHO3UPOBATh HEOIArOMPUSATHBIE SKOJIOTMYECKHE IOCIECICTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
IPEIOTBPALIATh UX;

® HAJIMUYME PA3BUTOIO OSKOJIOIMYECKOI'O MBIIUIEHUS, SKOJIOIMYECKOHM KYJNbTYpbl, OIbITA
JeSITeIbHOCTH SKOJIOTMYECKOIN HalpaBIEHHOCTH, YMEHUsI PYKOBOJICTBOBATHCSI UMM B TI03HABATENILHOM,
KOMMYHHKATHBHOH U COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOH IESTEITLHOCTH
9KOJIOTUYECKOI HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

¢ c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAYKU U OOILECTBEHHOM NMPaKTUKH, OCHOBAHHOI'O HA JUAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IOJUKYJIBTYPHOM MHPE;

® COBEPILIEHCTBOBAHUE SI3IKOBOM M YMTATENBCKOW KYJIbTYpbl KaK CpeJICTBa B3aUMOACHCTBUS
MEXy JIIOJIbMU U [TO3HAHUS MUPA;

® [OHMMaHHE CrIeuu(pUKA OHOJIOTUM KaK HAayKH, OCO3HaHUs €€ ponu B (QOPMHPOBAHUHU
PaLMOHAJILHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUH LEJIOCTHOIO MPECTABICHUS 00 OKPYXKalOIeM MUpe
KaKk O €IUMHCTBE HIPUPObI, YEJIOBEKAa M OOLIecTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobiieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

¢ yOEXKJIEHHOCTh B 3HAUYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOW LMBMIIM3ALMU: OOecreYeHus
HOBOT'O YPOBHS pa3BUTHs MEIULMHBI, CO3/JaHUE NEPCIEKTUBHBIX OMOTEXHOIOIUMH, CIOCOOHBIX pellaTh
pecypcHble TpoOJEeMBbl  pa3BUTHs YENOBEYECTBA, IOMCKAa IMyTedl BBIXOAAa W3 TII00AIBHBIX
9KOJIOTUYECKUX MpobieM U olecreueHHsl Nepexoia K YCTOHUMBOMY pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

® 3aMHTEPECOBAHHOCTh B IOJyYCHHHM OMOJIOTMYECKUX 3HAHUM B LEJNAX IOBBIIICHUS OOILIeH
KyJbTYpbl, €CTECTBEHHO-Hay4yHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIHOHAIBHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit Mpu U3y4eHUH ONOIIOTHH;

®[[OHUMaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS /IS aHaJIu3a U O0bSICHEHMS SIBIICHUM OKPY)KAIOIIETo
MHUpa U HPOUCXOAAIIUX B HEM M3MEHEHHM, yMEHHE JAenaTh 00OCHOBaHHbBIE 3aKJIIOYEHHS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JaHHBIX C LEJIbIO OIYYEeHUs JOCTOBEPHBIX BBIBOJIOB;

® C[TI0OCOOHOCTh CaMOCTOSITEIBHO UCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUS I PeIlIeHus TPOOJIeM B
peabHbIX KU3HEHHBIX CUTYalUsX;

® 0CO3HAHHE LEHHOCTH HAay4YHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO H
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

®TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY T[IOJIyYEHUIO HOBBIX 3HAaHMH 1O OHOJOTMM B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSMU.
METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOEHHS ydeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HayMMble  JUIs  (OPMHUPOBAHMUS  MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXIUCIHUILTUHApHBIC
(MexXnpenMeTHbIe) OOlIeHaYYHbIE MOHSTHS, OTpa)karollhe LEeJOCTHOCTh HAYYHOM KapTHHBI MUpa U
cneuu(rKy METOJOB MO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SBJIEHUE, MPOLIECC, CUCTEMA, HAyuHbIM (DaKkT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIieIoBaHHe, HAONI0JIEHHe, H3MEepeHHe, OSKCIePHUMEHT M JApPYruX), YHHUBEpCaJbHbIE YyueOHbBIE
neiicTBus (Io3HaBaTeNlbHble, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), obecreunBaionme GopMUpoBaHue
(YHKLIMOHAIBHONH TPAMOTHOCTH M COIMAJbHOM KOMIIETEHIIMM OOYYaloOLIMXCs, CIIOCOOHOCTD
00y4aroluXcsi MCIOIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUA U
YHUBEpCaJbHbIE YUeOHbIE IEHCTBHS B IO3HABATEILHOM U COIMAIbHON MPAKTUKE.

MetanpeameTHbIE pe3ynbTaThl OCBOSHUSI IPOTPAMMBI CPEAHET0 001Iero o0pa3oBaHus JTOJKHBI
OTpakaTh:

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TEHCTBHA:

® CaMOCTOATEJIBHO  (pOpMynupoBaTh M aKTyaJdM3UpoBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;



® [ICTIOJIB30BATh TPU OCBOCHHUM 3HAHWH TPUEMBI JIOTHUECKOTO MBINUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUsI, KiIaccuukauu, o000IIEeHNS ), pPACKPBIBATh CMBICT OMOJOTUYECKUX MOHATUN (BBIACISATH
UX XapaKTepHbIEC MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMH MOHATHUAMH);

e ONpe/eIATh e JIEATEIBbHOCTH, 3aJaBas HapamMeTpbl M KPUTEPHUHM HX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

® ICTI0JIH30BaTh OMOJIOTUYECKUE TIOHATHS JUIsl O0BsICHEHUS (PAKTOB U SIBJICHHUI KUBOM MPUPOJIBI;

® CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, JCIyKTHBHBIC, [0 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SBICHUSAX, (HOPMYyTUpOBaTh BBIBOABI U
3aKIIIOUCHUS;

® [I[PUMEHATh CXEMHO-MOJICIbHBIC CpPEACTBA JJs MPEICTAaBICHHUS CYHIECTBEHHBIX CBA3€H U
OTHOIICHWIA B H3Yy4aeMbIX OHOJOTHMYECKMX OOBEKTaX, a TaKKe NPOTUBOPEUYMH pPAa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

e pa3pabaTbIBaTh IUIAH PEIICHUs MPOOJIeMBbl C yY4ETOM aHaIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

®BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHUBATh COOTBETCTBHE pE3YyJbTATOB LIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

® KOOPAMHUPOBATh M BBINOJHATH pPAadOTy B YCIOBHUAX pPEATBHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

® pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEM.
2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

®BIAJICTh HABBIKAMHU Y4E€OHO-HCCIEIOBATENIbCKOW U MPOEKTHON JAeATeIbHOCTH, HaBBIKAMH
paspeiieHusi mpobiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IIOMCKY METO/OB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOO0B TIO3HAHUS;

® IICIIOJIB30BATh PA3JMYHbIE BHJIBI JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHIO B YYEOHBIX CUTYAlUsIX, B TOM YKCJE PU CO3IaHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

e hopMHUpOBaTh HAYYHBIM THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIFOUEBHIMU
MOHITUSIMA U METOJIaMU;

eCTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0OOpPa30BATEIHHOW JACATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

® BBISIBIISITH IPUYMHHO-CIIE/ICTBEHHBIC CBSA3H M aKTYaIM3UPOBATh 3a71a4y, BBIIBUTATh THIIOTE3Y €€
pellleHus, HaXOAUTh apTyMEHTHI AJsl JOKa3aTellbCTBa CBOMX YTBEP)KIEHUH, 3aJaBaTh MapamMeTphl U
KPUTEPUHN PEIICHHUS;

® AHAJIM3UPOBATH MOJTYYCHHBIE B XOJ€ PEIICHUS 3a/1a4ll Pe3yabTaThl, KPUTUIECKH OIICHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

® [aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

® OCYILIECTBIIATh 1IEJICHANPABICHHBIM TOUCK TIEpeHoca CPeICTB U CIOCOOOB JeHcTBUS B
podeCCHOHATIBLHYIO Cpeay;

® yMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEICSITETHbHOCTH;

® YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

® BBIJIBUTATh HOBBIC WJICH, MPEJIaraTh OPUTHHAIBHBIC TTOIXO0JIbI U PEIICHUS, CTABUTH TIPOOJIEMBI
¥ 33/1a4H, JONYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ nngopMmanmeii:

® OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPopManuu (TeKcTe y4eOHOro mocobus,
HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIOTUYECKUX CIOBAPSAX U CHPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax
NMaHHBIX, B MHTEpHeTe), aHAIM3upOBaTh WHPOPMAIIMIO PA3JIMYHBIX BUAOB W (OPM TpPEACTaBICHUS,
KPUTUYECKH OIICHUBATh €€ JTOCTOBEPHOCTh U HEMTPOTHBOPEUYNBOCTH;

e popmynMpoBaTh 3ampochl U TMPUMEHSATH pa3iIMyYHble METOJbl TMpPU TOUCKE U OTOOope
Ouostornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJIHEHUsI YIeOHBIX 33714,

e IpuOOpeTaTh OMBIT HUCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHUH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

® CaMOCTOSITEJIHO ~ BBIOMpAaTh  ONTUMAJIbHYIO  (OPMY MPEIACTABICHUS  OHOJOTUYECKOU
uHpopmaruu (cxemsl, TpaduKku, AHaArpaMMBbl, TaOJIUIIBI, PUCYHKU U JPYTOE);



® ICTIOJI30BAaTh HAYYHBIH S3bIK B KayecTBE CpeacTBa IpH pabore ¢ OHMOIOTHYECKOM
uHpoOpMaLueil: NPUMEHATh XUMHUYECKHe, (U3UYECKHEe W MaTeMaTU4YeCKUe 3HAKM M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIONb30BaTh MW  MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

® BJIa/IeTh HAaBBIKAMU PACIIO3HABaHMA U 3alUThl HHPOPMALUHU, HTHPOPMALIMOHHON 0€30macHOCTH
JMYHOCTH.

Osi1aieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1) o6menne:

® OCYILECTBJIATh KOMMYHHMKAIIMM BO BCEX cepax KU3HU, aKTUBHO y4acTBOBAaTh B JHAJIOre WUIIH
JUCKYCCHM IO CYLIECTBY 0OCYyKIaeMoil TeMbl (YMEHME 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXKJIEHUS
OTHOCHUTEJIBHO BBIIIOJHEHMSI IpeJylaraéMoi 3ajaud, YYMTHIBaTb HHTEPECHl U COINIACOBAHHOCTH
HO3ULMHI APYTUX YYaCTHUKOB JUAIora UM JUCKYCCHH);

e pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOLICHMS, TOHUMATh 3HAYEHUE COIMAJIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTYyallui, yMeTh CMr4aTb KOH(MJIHMKTHI U BECTH
IIEPETOBOPBI;

® BJIAJICTh PA3JIMYHBIMH CIIOCOOaMM OOIIEHHS M B3aUMOJICHCTBHSA, TOHUMATh HAMEPEHHS IPYTHX
JIOJEH, TpOSIBIATh YBAaXKUTEIbHOE OTHOLIEHHME K COOECeIHUMKY U B KOpPpEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

® pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

®[IOHMMAaTh M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIAHONM M WHAMBHUIYalIbHOH paboOTHl Npu
peleHnH OMoJIOTHYECKON Mpo0IeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHUS IPYIIIOBBIX (HOpM
B3aMMOJICHCTBYSI PU PEIICHUH YIeOHOU 3a/1a4H;

®BHIOUpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEWCTBUI C y4y€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

® I[PUHUMATh LI COBMECTHOH JEeSATENIbHOCTH, OPTaHNW30BbIBaTh U KOOPAMHUPOBATH JAEUCTBUS
10 €€ TOCTH)KEHUIO: COCTaBJIATh IIJIaH JEHCTBUM, paclpenesaTh poju C yUETOM MHEHHMM y4aCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboThI;

® OIICHHMBATh KA4e€CTBO CBOETO BKJIAJa M KaXKJOI'0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ynabTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

e[pe/asiaraTb HOBBIE MPOEKTHI, OLEHUBaTh HAEU C TO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYUIECTBJIATH MO3UTHUBHOE CTPATETMYECKOE MOBEJEHUE B PA3JIUYHBIX CUTyalUsX, MPOSBIISTH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

Osi1aieHHe YHUBEPCAJIbLHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

® [ICII0JIb30BaTh OMOJIOTHYECKHE 3HAHUSA I BBISIBICHUS MPOOJIEM U UX PEHICHUS B KU3HEHHBIX
U y4eOHBIX CUTYALIUSX;

¢ BEIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIeNIeBbleé M CMBICIIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUAX M IIOCTYNKax I10 OTHOUIEHMIO K J>KMBOW NIPUPOJE, CBOEMY 3I0POBBI0 M 30POBBIO
OKPYXKarOIIHX;

® CAMOCTOSITEJIBHO  OCYIIECTBJIATH IO3HABATEIbHYIO JIE€ATENBHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/ladyll B 0OPa30BATEIbHOM NEATENBHOCTH M >KU3HEHHBIX
CUTYalUsX;

© CAMOCTOSITEJIBHO COCTaBIIAITh IUIAH DPELICHUs MPOOJEMBbl C YYETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTEHU;

® 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

® pacUIMpATh paMKH Y4eOHOTO IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

e JlesIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

® OIICHUBATh NPHUOOPETEHHBIN OIIBIT;

e criocoOCTBOBATh (POPMHUPOBAHUIO U TIPOSIBIICHUIO IIUPOKOM SPYIUIUMH B PasHBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOK 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.



2) CAMOKOHTPOJIb:

e aBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

® BJIaJICTh HABBIKAMH I103HABATEIHHON pe(IeKCHM KaK OCO3HAHMS COBEPINAEMBIX ICHCTBUU U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMMH, MCIIOJIb30BaTh MPHUEMBI pedeKCUu JUIs
OLIGHKU CHTYalllH, BBIOOPA BEPHOTO PEILICHHS;

® yMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHMUIO;

® [[PUHUMAaTh MOTHUBBI U apIYMEHTBI IPYTUX [IPU AHAJIN3€E PE3YJIbTAaTOB JESTEIbHOCTH;

3) npunsiTHE ceOs M APYIHX:

® [IPUHUMATH €05, TOHUMAsi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

® [[pUHUMAaTh MOTUBBI U apTyMEHTHI IPYIUX IIPU aHAIMU3€E PE3Y/IbTaTOB AEATEIbHOCTH;

® [IPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OMIMOKY;

® pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmerHsie pe3ynbTaThl OcBoeHUs mporpamMmbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuduueckue g ydeOHoro mnpeamera «buonorus» HayuyHble 3HAHHs, YMEHUS U
CHocoObl AEMCTBUM 10 OCBOECHHUIO, HHTEPIIPETALIMM U NPeoOpa30BaHUIO 3HAHUM, BUABI AESTEIbHOCTU
0 MOJIyYE€HUIO HOBOT'O 3HAHUS U NMPUMEHEHHIO 3HAHUM B PAa3JIMYHBIX YUEOHBIX CUTYalLlUsAX, a TAKKE B
peabHbIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C OHonorueil. B mporpamMe npeaMeTHble pe3yabTaThl
IIPEJICTaBJICHbI 10 ToJamM 00y4YeHHUsI.

[IpenmerHble pe3yiabTaThl OCBOEHUs yuyeOHoro mpeamera «buosorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

¢ c(hOPMUPOBAHHOCTh 3HAHUH O MecTe M POJM OHOJIOIMH B CHCTEME HAayyHOrO 3HaHUS
€CTeCTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa U
Hay4HOTO MHPOBO33PEHUS, O BKJIAJe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLIEHUS )KU3HEHHbIX 3a/1a4;

® yMEHHUE DPACKPBIBATH COJAEp)KaHUE OMOJIOTMYECKHX TEPMUHOB M MOHATHM: KM3Hb, KIIETKA,
opraHusM, Merabosn3M (0OMeH BelecTB M IpeBpallleHHe SHEpPIrun), TOMeocTa3 (CaMOperyssiuus),
YpOBHEBasi OpraHU3alusl KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETPOIYKIIHS), HACIEICTBEHHOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

eyMEHHE H3JlaraTb OHOJOTMYECKHE TeOopuu (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHa,
LEHTpajbHas JorMa MOJIEKyIsipHON Ouonorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa)
U y4yeHus (0 LEeHTpax MHOrooOpas3ust M MPOUCXOXKAEHUs KyIbTypHbIX pacteHuil H. . Basuiosa),
OTIPEENATh TPAHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

® yMEHHUE BJIJIETh METOJJaMH Hay4yHOI'O TO3HAHUS B OMOJIOTHUHU: HAOJII0I€HUE U ONMCAHUE KUBBIX
CHCTEM, IpOLIECCOB U SIBJICHMUH, OpraHu3alus M MPOBEACHHE OMOJIOTMYECKOTO HSKCIEPHUMEHTA,
BBI/IBIJKEHUE THIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIY MCCIEAYEMBIMH BEJIMYMHAMH, OObSICHEHUE
MIOJIyYEHHBIX PE3YJbTAaTOB, MCIIOIb30BAaHHBIX HAYYHBIX IOHATUN, TEOPUN M 3aKOHOB, YMEHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTaTOB;

® yMEHHME BBIICIATH CYIIECTBEHHBIE IPU3HAKH BHUPYCOB, KJIETOK IPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHs] SHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W DHEPreTUYecKoro oOMEHa,
XEMOCHHTE3a, MMWTO03a, MEH03a, OIUIOJOTBOPEHMS, PA3MHOXKEHUS, HWHAMBHIYAJIBHOTO pPa3BUTHUSA
opranu3ma (OHTOTEHE3);

e yMEHUE TNPHUMEHATh NOJIYYECHHBIE 3HAHUS JUII OOBSCHEHHS OHMOJIOrMYECKHX IPOLIECCOB U
SBJICHUM, JUIS TPUHATHS MPAKTHUYECKUX DPELICHWH B MOBCEAHEBHOM >KM3HU C II€NbI0 0OecreueHus
0€30MacHOCTH CBOET0 37I0POBbSI M 3/10POBbSI OKPYXAIOIMIMX JIIOJEH, COONIOJEHNUS HOPM I'PaMOTHOTO
NOBEJICHUS B OKpYKaloLled NPUPOAHOM cpene, MOHMMaHHE HEOOXOJWMOCTH HCIOJIb30BAHUS
JOCTHXKEHUH COBPEMEHHOM OMOJI0rMH M OMOTEXHOJIOTUH JUIsl palliOHATIBHOTO IPUPOIOTIOIB30BaHMS;

® yMEHHUE PeIIaTh JIEMEHTapHbIE TeHETUYECKUE 33/1a4l Ha MOHO- U JUTHOPHUIHOE CKPEIUBaHHE,
CIICTIJICHHOE HACJIEJOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHMS JUIS MpeCKa3aHus
HacJIeI0BaHMsl IPU3HAKOB y OPIaHU3MOB;

® yMEHHUE BBINOJHATH Ja00OpaTOpHbIE ¥ MPAaKTUYEeCKHe paboThl, COOM0OAaTh MpaBuiIa Mpu padore
C y4eOHBIM U JJa0OpaTOPHBIM 00OPYIOBAHHEM;



®yMEHUE KPUTUYECKH OLIEHUWBATh W HUHTEPHPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
COJIepKaHus1, BKIIOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS U3 PAa3IMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
MH(pOpMaLIUY, HAyYHO-TIONYJISIPHBIE MAaTepUabl), STUYECKHUE aCIIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOoIOruK, MEIUIMHE, OUOTEXHOJIOTUH;

eyMEHUE CO3[aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mas
OHoNOTNYecKyl0 MH(POPMALIUI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOIB30BAaTh MOHSITUHHBIN
anmnapar OMOJIOTUu.

[IpenmerHbie pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» 6 11 knacce TOTKHBI
OTpakaTh:

¢ chOPMUPOBAHHOCTh 3HAHUH O MECTE€ M pPOJM OHOJIOTMH B CHCTEME HAay4yHOrO 3HAHUS
€CTeCTBEHHBIX HAayK, B (DOPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpa U
Hay4HOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YU€HBIX-OMOJIOTOB B pPa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa Ul PEeLICHHUs )KU3HEHHBIX 3a/1a4;

® yMEHHUE PACKpBIBATh COAEP)KaHUE OMOJIOIMYECKMX TEPMUHOB M IOHSTHUH: BHJ, MOMYJALUS,
reHo(OH/], IBOJIOLMS, ABIKYLIME CHIbI ((aKTOPbI) IBOJIOLUHU, HPUCHOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, IKOJIOTMYECKHE (PaKTOPHI, IKOCUCTEMA, MPOAYIEHTbI, KOHCYMEHTHI, PEIyLEHTHI,
LEeNH NUTaHus, SKOJIOrHYecKas nupamuia, OuoreoneHos, ouocdepa;

® yMEHHUE M3JIaraTh OMOIOTHYECKHE TeopuH (IBomonroHHas Teopus Y. JlapBuHa, CHHTETHYECKAs
TEOpUs IBOJIIOLINN), 3aKOHBI M 3aKOHOMEpHOCTHU (3apozsiuieBoro cxoactsa K. M. bapa, uepenoBanus
[JIaBHBIX HampaBineHuil u nyrtedl somounu A. H. CesepuoBa, yuenus o Ouochepe B. M.
Bepnaackoro), onpenensiTe TpaHUIbl UX TPUMEHHUMOCTH K KHBBIM CHCTEMaM;

® yMEHUE BJIAZIETh METOJJaMH HayYHOI'O IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIIMCAHUE JKUBBIX
CHCTEM, IpOLIECCOB U SBJICHUH, OpraHu3alus M IPOBEACHHE OMOJIOTMYECKOTO 3KCIEPHUMEHTA,
BBIJIBUKCHUE THUITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEITMYMHAMH, OOBSICHEHUE
HOJYYEHHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHUH, TEOpUH M 3aKOHOB, YMEHHE JI€JIaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;

® yMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKM CTPOEHUS OHOJIOIMYECKHX OOBEKTOB: BHUJOB,
HOMYJSAUH, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OIIEHO30B U IKOCHUCTEM, OCOOEHHOCTH
IIPOLIECCOB:  HACJIEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BMJI000pa30BaHMUI,
IPUCHOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTHYECKHX (DaKTOPOB Ha OpPraHMU3MBI, IepeHoca
BEIIECTB M TOTOKAa JHEPTMH B DKOCHUCTEMaX, AaHTPOIOTCHHBIX W3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOreOXMMHUYECKUX IIUKIOB B Onocdepe;

® yMEHHE TPUMEHATH TOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OHMOJIOTMYECKHX IPOIECCOB U
SIBIICHUW, JUTS TIPUHSATHS TPAKTHYECKUX DPEIICHWH B TIOBCEAHEBHOW >KM3HM C IIENBI0 OOecreueHus
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIO/EH, COOII0AEHUsT HOPM I'PaMOTHOIO
NOBEJICHUS B OKPYKAaIOLIeH WPUPOJHON cpene, IMOHMMaHUE HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTH)KEHUH COBpEMEHHOM OMOJIOTHH JJIs PallMOHAIBHOTO MIPUPOIONIOIb30BAHNUS;

® yMEHHE pellaTh 3JIeMEHTapHble OMOIOTHYECKUE 3a]aul, COCTABIISATh CXEMbI IEPEHOCA BELIECTB
Y DHEPI'HH B SKOCUCTEMaXx (LIeTH MUTaHUs);

® yMEHUE BBINOIHATH Ja0OpaTOpHbIE M MPAaKTUYeCKHe paboThl, COOM0aTh MpaBuiIa Mpu padore
¢ Y4eOHBIM U 1a00paTOpPHBIM 000PYI0BAaHUEM;

®yMEHUE KPUTUYECKH OLIEHUBATh W HUHTEPHPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
CoJIepKaHusl, BKIFOYAOIIYIO IICEBIOHAYYHbBIC 3HAHUS U3 Pa3IMUHBIX HCTOYHUKOB (CPEICTBA MaCCOBOM
uH(pOpMalliK, Hay4YHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh TIJI00aJIbHBIE SKOJIOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

eyMEHHE CO37aBaTh COOCTBEHHBIE TIMCBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OHMOIOTHYECKYI0 WH(POPMANINI0 U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJB30BATh MOHSITHHHBIN
anmapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos
Ne HaumenoBanue pa3nciaoB U TEM IPOrpaMMbIl KOHTpO JIbHBIE HpaKTI/I‘leCKI/Ie :‘)HCKTpOHHbIe
/1 Bcero o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 Buonorus kak Hayka 2 0.5
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubnmoreka [JOK
3 XHUMHYECKHUN COCTAaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
4 KuzuenesTenbHOCTb KJIETKU 6
5 Pa3smHOXKeHHEe W WHIUBUAYaJIbHOE pa3BUTHE 5 1
OpPTaHU3MOB
6 HacnencrBenHocts u W3MEHYMBOCTh 8 15 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuus OpraHu3MOB. OCHOBBI 3
OMOTEXHOJIOTHHU
8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIIACC
Ne KonnuecTBo yacos
/T HaumenoBanue pa3fesnoB U TeM MpOrpaMMbl Kontponsable  Ilpaktudeckue DIEKTPOHHBIC
Bceero o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 DBOJIIOIIMOHHAST OMOJIOTHS 9 1
BOSHI/IKILOBGHI/IC U pa3BUTHE IKU3HU Ha BH6H.HOTeKa Lok
2 9 0.5 https://m.edsoo.ru/7f41cc74
3emuie
3 OpraHu3Mbl 1 OKpYKaromas cpeaa 5 1 bubmmnorexa [JOK
4 Co0011ecTBa U 3KOJOTHUSCKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KomnuecTBo yacos
No Tema vboka K I DIIEKTPOHHBIE
/o yp Beero oHTponbHBIE [IpakTHUeckue O6PA30BATEIBHBIE PECYPCHI
paboThI paboThI
1 b 1
N?OHOFHH B CHCTEME HayKv . ; o Bu6miorexa LOK
) I;Toz[m MO3HAHUS KUBOW Tpupojsl. [IpakTnyeckas pabora Ne . os https://m.eds00.ru/863e6122
«Mcnonp30BaHue  Pa3IUYHBIX METOJIOB npu W3y4YeHUHU . https://m.eds00.ru/863¢632a
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cUCTEMbI, TPOIIECCH U UX U3YUCHHE 1 bubmuorexa [JOK
4 XuUMHUYECKUH cocTaB KIETKU. Bosa u MuHepanbHbIE CONMH 1 https://m.edsoo0.ru/863e6564
5 benku. Cocta u cTpoeHue 0eIKoB 1
depMmeHTBI — OWoNornyeckue Kartanu3aTopbl. JlaboparopHas bubimoreka IIOK
6 padora Ne 1 «M3y4eHHe KaTalUTUYECKONH aKTHMBHOCTH (PEPMEHTOB 1 0.5 https://m.eds00.ru/863e6b72
(Ha mpuUMepe aMuyIa3bl WIIM KaTaaasbl)»
bubmuorexa [JOK
! Yresozel. JIumn e . https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyinienroseie iucnorel. AT® 1 https://m.edso0.ru/863e6d5c
9 HcTopus u Mmetoipl u3ydeHus kieTku. Knerounas teopus 1 bubmorexa HOK
p AP MY ’ p https://m.eds00.ru/863e6e88
10 KineTtka xak neigocTHas »KUBasg CUCTEMa 1
Copoeue oot e, Teopapin piors 2 BuGorea 10K
1 6aI<T};:q Ui 1o II)VII/IK OCKOITOM Hapl“OTOBLIX, MUKPOTT en; ;fax U Ux 1 0.5 https://m.eds00.1u/863e61T0
p a p porperap https://m.edso0.ru/863e716¢
OITHCAHUE
bu6mmoreka [IOK
12 OOMeH BelIecTB W META00IU3M 1 https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocunTes. XemocHHTes 1 https://m.edsoo0.ru/863e7c98
. bubnmoreka [JOK
14 Sueprerueckuii 0omen 1 https://m.edso0.ru/863e7aae
Kusznennsnii ukin knetku. [lenenne kimetkn. Muto3s. JlabopaTopHas
15 pabora Ne 3 «HabmiogeHne MUTO3a B KJIETKAaX KOHYHMKa KOpEIKa 1 0.5 bubmorexa LHOK

JIyKa Ha TOTOBBIX MUKpOITpenapaTax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunres 6enka. Peakiiis MaTpuyHOTO CHHTE3a bubmuoreka [JOK
17 Tpancnsuus — OUOCHHTE3 OenKa https://m.edso0.ru/863e796e
18 Hexnerounsie GOpMbI )KU3HU — BUPYCHI BH6H_HOTeKa LIOK
https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6mmoreka [IOK
20 | Meiios https://m.edsc%.ru/863e7f4a
21 | Maboparapeas piors No 4 lngocmnee capomss noneme soron o5 | bubmoreraLlOK
https://m.edso0.ru/863e81b6
Ha TOTOBBIX MHKPOTIPEIIapaTax
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB BH6H_HOTeKa HOK
https://m.eds00.ru/863e8436
23 I'eHeTka — HayKa O HACJICJCTBEHHOCTH ¥ H3MEHYUBOCTH bubmorexa [JOK
https://m.edso0.ru/863e86f2
o4 3aKOHOMEPHOCTH  HACJIEIOBaHUS TPU3HAKOB. MoHOTHOpHUIHOE bubnuorexa [JOK
CKpPELIHBAHKE https://m.eds00.ru/863e8878
o5 JurnbpuHoe CKpelivBaHue. 3aKOH HE3aBUCHUMOIO HAcClIeJOBAHUS bubnnoreka [JOK
MIPHU3HAKOB https://m.edso00.ru/863e89a4
CuerieHHOe HacienoBaHue npu3HakoB. Jlaboparopnas padora Ne 5
26 «3yueHne pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHUIHOTO 0.5 Bbu6nuoreka LIOK
CKpEeUIMBaHUs y Ap030(HiIbl Ha TOTOBBIX MUKpPOMpEnapaTax» https://m.eds00.ru/863e8c60
27 I'eneruka nona. HacnenoBanue mpu3HakoB, CLIETIIICHHBIX C MTOJIOM
|, Besersersmnes swecwors: Tibopurpom s Dok
. . ’ https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psiia U BApHUAIIMOHHOW KPUBOI
Hacnencrennass usmeHunBOCTh. JlaGoparophass pabora Ne 7. bubmuorexa [JOK
29 «AHaIN3 MyTaIUi y Ipo30(HIbI Ha TOTOBBIX MUKPOIIPEIIapaTax» 0.5 https://m.edsoo.ru/863e8efe
30 I'eneTuka yenoBeka bubmorexa LIOK
https://m.eds00.ru/863e8d78
31 PesepBubiii ypok. O606menune mo Tteme «HacmencTBeHHOCTh U
W3MEHUYUBOCTHh OPTaHU3MOBY
32 Cenekius Kak HayKa 1 MPOLECcC bubnuotexa [JOK
33 MeTo/1bl ¥ IOCTHIKEHHS CENEKIMU PACTEHUH U HKUBOTHBIX https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK

34 buoTtexHonorus Kak oTpacib MpOU3BOJICTBA 1 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KUIIACC
KosmuecTBo yacos
Ne Tema vboKa K 1 DNEeKTPOHHBIE
/11 yp Bcero OHTPOJIBHRIC | LIPAKTHICCKUC o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThl
.. bubnmoreka [JOK
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 https://m.eds00.ru/863ea20e
2 Hcropus pa3BuTus npeacTaBieHU 00 IBOTIOIUN 1 bubmorexa [IOK
https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpoososmions . https://m.edsoo.ru/863e9cle
[Momynsimust Kak SJeMEHTapHas eIUHHWIIA BUAA U SBOJIOIHH.
4 Jlaboparopras  pabora Ne 1  «CpaBHeHHE BHJIOB IO 1 0.5 Egggjl/ﬁee%ﬁ)%/seseggc(s
MOP(}OTOrHUIeCKOMY KPUTEPHIO — ]
) JIBuokymiye cuibl (3JeMeHTapHble (PaKTOPBI) IBOJTOLUN 1 bubmorexa LHOK
https://m.edsoo.ru/863e9da4
6 EctecTBeHHbI# 0TOOP 1 €ro hopmbl 1 Egggl;llcr);eelf;c%orllf/%%% 40
Pe3ynbrarhl  3BONIONHM: TPUCIIOCOOJICHHOCTh OPTraHW3MOB H
7 BugooOpazoBanue. Jlaboparopnas pabora Ne 2 «Omnucanwue 1 0.5 bubmnoreka [IOK
MPUCTIOCOOJIEHHOCTH OpPTaHu3Ma U €€ OTHOCUTEIHHOTO XapaKTepay https://m.edso0.ru/863e9fde
8 HampapiieHust ¥ TyTH MaKpOIBOJTFOIIHH 1
9 HeoOpaTumocTs 3BOTIONNN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 1
bu6mmorexa [IOK
11 ['unoTte3bl MPOUCXOXKACHUS )KU3HU HA 3emiie 1 https://m.eds00.ru/863ea5a6
bu6mmorexa [IOK
12 Pa3BuTHe *u3HM Ha 3eMJIe 10 3paM U MepuoiaM 1 https://m.eds00.ru/863eabbe
OcCHOBHBIE ATambl BOJIOIUU PACTUTEIHHOTO M KHBOTHOTO MHpA.
13 [IpakTuueckast pabora Ne 1 «l3yueHue HCKOMAeMbIX OCTATKOB 1 0.5 bubmorexa LHOK

paCTCHI/Iﬁ N J)KUBOTHBIX B KOJUICKIIUAX)»

https://m.edso0.ru/863ea8bc



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK

14 CoBpeMeHHas cHCTeMa OPTaHUYEeCKOTO MUpPa 1 https://m.eds00.ru/863ea48e

15 DBOJTIONHS YeJIOBEKa (aHTPOIIOTEHE?) 1 E’E/'[IS;I:I;/(;T:Z?S(EE)%IS/%IS%CZC

16 JIBmokymiue cuibl (pakToOphl) aHTPOMOTreHe3a 1 Egggﬁ;;i;iﬁg{fm 63eada4

17 OcCHOBHBIE CTaIUM SBOJIOLNH YEIOBEKA 1

18 UYenoBeueckue packl M MPUPOJIHBIC afanTalluy YeJIOBEeKa 1 BH6H_HOTCK3 HOK

https://m.edso0.ru/863eaea2

19 PesepBHbiii  ypok. OO6o0menne mno Tteme «BO3HHKHOBEHHE U 1
pa3BUTHE KU3HH HA 3eMIIe)

20 OKoJ0rus Kak HayKa 1

21 Cpenpl 0OMTaHUS U SKOJIOTUYECKHE (haKTOPHI 1 ﬁggsﬁ?/ﬁe%iiﬂﬁm 63eafec
AOuotnueckue  ¢akropel. JlabopatopHas  pabora Ne 3.

29 «Mopdomnoruueckue OCOOCHHOCTH pPACTEHUH W3 Pa3HBIX MECT 1 05 bubmmoreka [IOK
obutanusy. Jlaboparopras pabora Ne 4. «BiusiHue cBera Ha POCT U https://m.edso00.ru/863eb10e
pa3BUTHE YCPCHKOB KOJICYCay»

bubnnoreka [JOK

23 Brorieckie paxTopet . https://m.edsc%g.ru/863eb348
DKOJIOTHYECKHE  XapaKTepUCTUKH  momymsuuu. [Ipaktuueckas

24 pabora Ne 2 «Iloacuér NIOTHOCTH NOMYNALMNA pa3HBIX BUIOB 1 0.5
pacTeHU»

25 Coo0riecTBa OpraHU3MOB — OHOIIEHO3 1 bubnmnoreka [JOK

26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edso0.ru/863eb46a

97 OcCHOBHBIE TIOKa3aTeIM SKOCHUCTEMBI. JKOJIOTMYECKHE MUPAMUIbI. 1 bubnmnoreka [JOK
CaoiicTBa sxocuctem. Cykieccus https://m.edsoo.ru/863eb5fa

28 [IpupoaHbie 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 Eﬁfﬁ/ﬁlﬁiﬂﬁl%sebbse

31 3aKOHOMEPHOCTH CYILIeCTBOBaHUs OHOChepbl BH6H_HOTeKa LIOK

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

32 YenoeuecTBo B Onochepe 3emnn



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

bu6mmoreka [IOK

33 CocymiecTBoBaHUE TPUPOIBI U YEIIOBEUECTBA 1 https://m.eds00.ru/863ebale
34 PesepBubiii  ypok.  OO6oOmenue Tembl  «CooOmecTBa U 1

HKOJIOTUYECKUE CHCTEMBI)
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUA OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC
Kon o o
DOBEDEMOLO [IpoBepsieMbie IPEAMETHBIC PE3YIIbTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM
PoBep MIpOrpaMMBbI CpETHETO 0011Ier0 00pa3oBaHuUs
pe3yibTaTa

JKHM3HCHHBIX 3aJa4

(perO,I[y'KI_II/IS{), HaCJICACTBCHHOCTb, USMCHYUBOCTL, POCT U PA3BUTHUC

IIPUMCHUMOCTH K )KUBBIM CUCTCMaM

pe3yIbTaTOB)

Pa3MHOXKEHHUS, MUHANBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3)

OMOTEXHOJIOTHI AJIL paluOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

CKpCHIuBaHUA IJIA IPCACKa3aHud HACIICAOBAHUA IPU3HAKOB Y OPraHUu3MOB

paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000pYI0OBAHUEM

10

OMoJIOruy, MEAUIIMHE, ONOTEXHOJIOTHI

MMOHSATUHHBIN anmapat OHOJIOTHHI

CchopMupoBaHHOCTh 3HAHHH O MeCTe M POJM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI
MHpa ¥ Hay4yHOIO MHPOBO33PEHHUS; O BKJIAJE POCCUHCKUX U 3apyOexHBIX YUEHBIX-
OMOJI0rOB B pa3BUTHE OMOJIOTUY; (PYHKIMOHAIBLHON TPAMOTHOCTH YeJIOBEKa JIsl PeIICHUS

YMeHue pacKphIBaTh COACPKAHUE OUOJIOTMUECKUX TEPMHHOB M TIOHATHM: KU3Hb, KICTKA,
opraHusM; Merabonu3M (0OMEH BEIIECTB W MPEBpallleHHe »JSHEPruH), TOMeocTa3
(camoperymnsnus), ypOBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIPOHM3BEICHUE

YMeHne u3naratb OHONOTHYECKHE TEOpHH (KJIETOYHAsl, XPOMOCOMHAas, MyTallMOHHAs),
3akonbl (I'. Menpnens, T. Moprana, H.J. BaBunoBa) u yueHus (0 eHTpax MHOTOOOpa3us
U IPOUCXOXKJEHUsl KylnbTypHbIX pactenuid H.U. BaBuiioBa), ompenenatb rpaHuibl X

YMeHue BJIaZICTb MCTOJaMH HAYYHOI'O IMO3HAHU B OHOJIOTUH (Ha6HIO,Z[eHI/Ie 1 OIIKMCAaHUC
JKHUBBIX CHUCTCM, IMPOLECCOB U $IBJI€HI/II>'I; opraHu3anusa WU IIPOBCACHHC OHOJIOrTYECKOr0
OKCIICPUMCHTA, BBIABHUIKCHUC I'MIIOTC3bI; BBISABIICHUC 3aBUCUMOCTU MCKIY UCCICAYCMbIMU
BCJIIMYNHaAMU, 00BsICHECHHE MOJIYYCHHBIX PC3yJIbTaTOB, HCIOJb30BAHHBLIX HAYYHBIX
HOHHTI/Iﬁ, TCOpI/Iﬁ N 3aKOHOB; YMCHHC J€JIaTb BbIBOJAblI Ha OCHOBAHHU IIOJYUYCHHBIX

YMeHHE BBIICIATh CYIIECTBEHHBIC IIPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOEHHOCTH NPOLIECCOB OOMEHa
BEUIECTB W TMpEBpallleHus DSHEPrMH B KIETKE, (OTOCHHTE3a, IUIACTUYECKOrOo U
HHEPreTUYecKoro  OOMEHa, XEeMOCHHTe3a, MHTO3a, MeiHo3a,  OIJIOJJOTBOPEHMUS,

YMeHne npuMeHSITh TIOJTy4YeHHBIC 3HAHUS I 00BSICHEHUS! OMOJIOTHYECKUX MPOIECCOB U
SBJICHUM, ISl TPUHATUS TNPAKTUUYECKUX pPELICHUH B TOBCEJAHEBHOW KM3HM B IIEJAX
obecrieueHHss OE30MACHOCTH CBOETO 3/I0pOBbS M 3/I0POBbS OKPYXKAIOUIMX JIFO/IEH,
COOJIIOJICHUsI HOPM TPaMOTHOIO TIOBEACHUS B OKpYXKalolled NpPUPOIHON cpeje;
MMOHMMaHNE HEOOXOJMMOCTH HCIIOJIIb30BaHUS JOCTHKEHHIA COBPEMEHHOW OWOJIOTHH H

YmMmenue pemaTtbh JSJIEMCHTAPHBIC T'CHCTUYCCKUC 3aJd4Yd Ha MOHO- U I[I/IFI/I6pI/I,I[HOC
CKp€IIMBAHUE, CHOCIVICHHOC HACJICAOBAHUC, COCTABJIATH CXEMBI MOHOFI/I6pI/IJIHOFO

YMeHue BBINOJHATH JIabopaTOpHbIE M MpakTU4Yeckue paboThl, coOII0IaTh MpaBuia Mpu

YMeHHne KpUTUYECKH OLIEHUBAThb W HHTEPIPETHPOBATh MH(OPMAIMIO OHOJIOTHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO NICEBAOHAYUHbIE 3HAHUS U3 Pa3IN4HbIX UCTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MAaTEpUaJIbl); STUYECKHE ACIEKThl COBPEMEHHBIX HMCCIEAOBAaHUN B

YMeHne co3naBaTh COOCTBEHHBIE TIMCBMEHHBIE W YCTHBIE COOOMICHUs, 00001mas
OMOJIOTMYECKYI0 HH(POPMAIUIO0 M3 HECKOJIbKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIB30BATh




11 KUIIACC

Kon
IPOBEPSIEMOTO
pe3ynbrara

[IpoBepsieMble IpeIMETHBIE PE3YIIbTAThl OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM
MIpOrpaMMBbl CPETHETO 0011IeT0 00pa3oBaHUs

ChopMupoBaHHOCTh 3HAHHA O MECTe M POJM OMOJOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI
MHpa ¥ HAay4yHOIO MHPOBO33PEHHUS; O BKJIAJE POCCUHCKUX U 3apyOexHBIX YUEHBIX-
OHOJI0rOB B pa3BUTHE OMOJIOTUY; (QYHKIMOHAILHOM TPAMOTHOCTH YeJIOBEKa AJIs peIICHUs
KU3HEHHBIX 3a7a4

YMeHue pacKphiBaTh COACpPNKAHWE OHWOJIOTMYECKHX TEPMHUHOB U TOHSTHI: BH],
HOMYJISIKsA, TEeHO(GOHA, SBOJIONMSA, JBWKYIIME CHIbl  ((AKTOPbI) ABOJIOLHH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJ000pa30BaHUE, DKOJOTHYECKUE  (HAKTOPBI,
IKOCUCTEMA, TMPOIYICHThI, KOHCYMEHTBI, PEAYLCHTBI, LEMH MUTAHHs, JKOJOTHYCCKast
nupammuia, buoreoreHos, bnochepa

YMenue wusnaratb Ouonoruueckue Teopuu (3BomrounoHHas Teopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPUS IBOJIIOLINHN ), 3AaKOHBI U 3aKOHOMEPHOCTH (3apOJIbIILIEBOTO CXOACTBA
K.M. bapa, yepenoBanus rinaBHbIX HampaBieHud u nyred sBomounu A.H. Cepepuosa,
yueHus o Ouocdepe B.M. Bepnanckoro), omnpenensiT rpaHHLbl UX MPUMEHHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BiaeTh METOJaMU HAYYHOT'O MO3HaHUs B Ouonoruu (HaOI0JeHHe U ONMUCcaHHe
KUBBIX CHCTEM, IPOIECCOB M SBJICHHWI; OpraHu3anus U MPOBEACHUE OMOJOTHYECKOTO
AKCIIEPUMEHTA, BBIABM)KCHHUE TUTIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXKY HCCIIETyeMbIMU
BE&InM4YnHaMu, o0BsICHEHHE MOJIYYCHHBIX PC3yJIbTaTOB, HCIOJb30BAHHBLIX HAYYHBIX
MOHATHM, TEOPUN M 3aKOHOB, YMEHHE JeJaThb BBIBOABI HAa OCHOBAaHUHM TMOJYYCHHBIX
pe3yIbTaTOB)

VYMmenne BBIACIIATH CYIICCTBECHHBIC ITPU3HAKN CTPOCHUA OHMOIOrNYeCKUX OOBEKTOB: BHUOB,
MOMYJISIIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIEHO30B U IKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB HACIEJCTBEHHOW W3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHUs, MPHUCIOCOOJICHHOCTH  OPraHU3MOB, JIEHCTBUS  OKOJOTHUECKUX
(akTOpOB Ha OpTraHWU3MBI, IMEpPEHOCa BEMICCTB M IIOTOKAa JHEPTUHM B IKOCHCTEMAaX,
AHTPOTIOTEHHBIX U3MEHEHUHN B DKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTeOXMMHYECKHUX IIUKIOB B Onochepe

YMeHne npuMeHsITh TIOJTy4YeHHBIC 3HAHUS I 00BSICHEHUS! OMOJIOTHYECKUX MPOIIECCOB U
SABJICHUM, A1 TPUHATUS NPAKTUUYECKUX pPEIIEHHH B MOBCEIHEBHON JXM3HM B LENAX
obecrieueHHss OE30MACHOCTH CBOETO 3/I0POBbS M 3/I0POBBS OKPY)KAIOIINX JFOJEH,
COOJIIOJICHUsI HOPM TPaMOTHOIO TIOBEACHHS B OKpYXKalolled NpPUPOIHON cpeje;
MOHWMaHWe HEOOXOIUMOCTH HCIOJB30BAHUS JOCTHKECHHI COBPEMEHHOW OHMOJIOTHUHU LIS
panMoHaIBFHOTO IPUPOAOIOIH30BAHUS

YMeHue pemaTh 3JIeMEHTapHbIE OMOJIOTMYECKHE 3a/lauM, COCTaBJISATh CXEMBbl IEpeHoca
BEIIECTB U SHEPTUU B IKOocHcTeMax (L€ MUTAHUs)

YMeHue BBINOJHATH J1a0OpaTOpHble M MpPaKTUYeCKHe paboThl, cOONI0aTh MpaBHUia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHEM

YMeHue KpUTUYECKH OLIEHHWBATh W HHTEPIPETHPOBATh HMH(OPMAILKIO OHOIOTHYECKOTO
COJIep KaHusl, BKIIOYAIOIIYIO TICEBJJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CMMU,
Hay4YHO-TIOMYJISIPHBIE ~ MaTepHalibl); paccMaTpUBaTh  IJIOOAbHBIE  HKOJIOTUYECKUE
po6JIeMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO
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YMeHue co3gaBaTh COOCTBEHHBIC TNHCHMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas
OMOJOrMYECKyl0 HH(POPMAIUI0 M3 HECKOJIbKUX HCTOYHUKOB, I'PAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaT OMOJIOTHH




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon [IpoBepsieMblIil AIEMEHT COJEPHKAHUS
1 buonorus kak Hayka
11 buonorust — Hayka o wuBoii npupoze. Ponb Ouonoruu B opMupoBaHHM COBPEMEHHON Hay4YHOMN
KapTuHBI Mupa. Cucrema OMOJIOTHYECKUX HAYK
12 Metonpl MO3HaHUS JKUBOM NPUPOJBl (HAOMIOJEHHE, HKCIEPUMEHT, OIIMCAaHUE, H3MEpPEHUE,
KJaccuuKanus, MOJASITMPOBAaHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX )
2 JKuBble cucTeMBbl U UX OpraHu3anus
21 XKusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Omosoruu. CBoWcTBa OMOCHUCTEM M UX
' pa3zHooOpasue
29 YpoBHU OpraHu3anuy OUOCHCTEM: MOJEKYJISPHO-TeHETUYECKUH, KJIETOYHbIH, OpPraHW3MEHHBIH,
HOMYJSIIHOHHO-BUIOBOM, IKOCUCTEMHBIH, OMOCepHBIi
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU
XUMUYECKUN COCTAB KJIETKH. XUMUYECKHUE AIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JEMEHThL. Bona u
3.1  MuHepanbHble BemiecTBa. DYHKIUMU BOJBI U MUHEpPAJIbHBIX BellecTB B KieTke. llogaepxanue
OCMOTHYECKOI0 OajiaHca
benku. CoctaB u cTtpoeHune OenkoB. AMHHOKHCIOTHI — MOHOMephbl OenkoB. He3zameHumbie u
3aMECHHUMBIC aMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPBI OCITKOBOM MOJICKYIIBI
(mepBUYHasl, BTOpUYHAsl, TPETUYHAS] U YETBEPTHUHAS CTPYKTYypa). XUMHUECKHE CBOMCTBA OEIKOB.
3.2  buonormdeckue GyHKIINN OCITKOB.
®epMeHThl — Ouonoruueckue katanuzaropbl. CTpoeHue (QepMeHTa: aKTHBHBIA IIEHTD,
cyocrparnas  cneuupuuHoctb. Kodepmentsl. Burammubl.  Ormimuuss  QepMEHTOB  OT
HEOPraHWYECKUX KaTallu3aTOpPOB
VYraeBoasl: MOHOcaxapuibl (TJIIOKo3a, pubo3a M Je30Kcupubo3a), aucaxapuabl (caxaposa,
JAKTO3a) W ToJMcaxapuabl (Kpaxmas, TJIMKOTEH, IeJUIioio3a). buonornueckue QyHKIMM
33  YIIEBOJIOB.
Jlunuapl: Tpurnuuepuabl, crepounsl, ochomunuasl. ['mapodunbHO-rHAPOPOOHBIE CBONCTBA.
buonornueckne ¢pynkunu nunuaoB. CpaBHEHHE YTIIEBOAOB, OENKOB U JIMIUAOB KaK HCTOYHUKOB
SHEPrUuu
34 Hykneunosbie kucnorsl: JJHK u PHK. Hykneotuabpr — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
' Crpoenue u ¢pynkuuu JJHK. Crpoenue u pynkuuu PHK. AT®: crpoenue u pyHKIuu
3.5  Iluromorus — Hayka o kierke. Kiierounast reopusi. MeTobl M3y4eHHUs KIETOK
36 Knerka kak wemnoctHas jxuBas cuctema. OOmiye NpU3HAKW KIIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekyinbl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a 0enka
Tumbl  KJIETOK:  dyKapuoTHueckass W mpokapuotuueckas.  OcoOEHHOCTH  CTPOEHHUs
3.7  mpokapmotuueckoil kietku. KierouHast crenka Oakrepuil. CTpoeHHE dYKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPHOHON KIIETKH
[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEeHKa, TIJIMKOKAJIMKC, WX (QyHKIMU.
[Ina3maruueckass wmemOpaHa, e€ cBoiictBa W (yHkuuu. lluromnmazma u €€ oOpraHoWbI.
38 OnHoMeMOpaHHBIE OpraHoWibl KIETKH: sHAomuazmarudeckass cerb (OIIC), ammapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOWIbI KJIETKH: MUTOXOHAPHUM, IutacTHibl. llpoucxoxnenue
MHUTOXOHJIpUM W 1acTui. Buael mactua. HememOpaHHBIE OpraHoubl KIETKHU: PUOOCOMBI,
KJICTOYHBIN HEHTP, PECHUYKH, KI'yTUKH. DYHKIIUN OpraHOMI0B KJIETKU. BriroueHus
39 SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue sapa: siaepHas 000J04Ka, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BeuiecTB B KJIETKE
4 KusHenesaTeIbHOCTh KICTKU




4.1

4.2

OOMeH BemiecTB, WIM MeTa0oJM3M. ACCUMWIAIUA (TUTACTHYECKHH OOMEH) M JUCCUMUJIISAIINS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IMHOTO IMpoiecca Merabonm3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(DHBINA U reTepoTpodHEIiA. Posib hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAILICHUN
DHEPrUH B KJIETKE

®otocunTe3. CBeroBas U TeMHOBas (a3bl GpoTocuHTe3a. Peakin dporocunresa. DPpPpekTuBHOCTD
¢dortocunTe3a. 3HaueHue (OTOCHMHTE3a M JKM3HM Ha 3emie. BnusiHue ycnmoBuil cpensl Ha
(oTocuHTE3 M CITOCOOBI MOBBIIICHHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHHTE3UPYIOIue OakTepuu. 3HaYeHnEe XeMOCHHTE3a sl KU3HM Ha 3emiie

4.3

DOHeprerudyeckuii oOMeH B KieTke. PacmierieHne BeLIECTB, BbIACIECHHE M aKKyMYJIHPOBAaHUE
DHEPruM B KIETKE. OJTambl JHEPreTHYecKoro oOmeHa. [nmukonm3. BpokeHWe W €ro BHIBIL.
Kucnoponnoe okuciaeHue, win KJIeTouHoe JpixaHue. DPQPeKTUBHOCTh SHEPreTHIecKoro ooMeHa

4.4

Peakuuu matpuunoro cunresa. 'enernueckas nndopmarus u JJHK. Peannsanus reHerndyeckoi
uHpopMaLuu B KieTke. ['eHeTuueckuil Koa U ero cBOMCTBa. TPaHCKPHUNLIKSA — MATPUUYHBIN CUHTE3
PHK. Tpancnsuus — 6uocuntes Oenka. Kogupoanue aMmuHokucior. Poibs pubocoM B GMOCHHTE3E
Oenka

4.5

5.1

Hexnerounsie ¢dopMmbl xu3Hu — Bupychl. Hctopusi otkpeitust BupycoB (.M. VBaHOBCKuit).
OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIBHOCTH BUPYcOB. bakrepmodaru. bomesnu pacrenmii,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) —
B030yautens CIIN/a. ITpodunakTiuka pacpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHHHA

Pasmuoxenne n HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

KieTouHblii UKII, WK )KU3HCHHBIN ITUKI KIeTku. MaTepdasza u mutos. [Iporeccsl, mporekarorime
B uHTepdaze. Pemnmukamus — peakuus marpudyHoro cunreza JIHK. Ctpoenue xpomocom.
XpoMOCcOMHBI Habop — KapuoTum. JIMIUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomarugsl. LluTonorndyeckre OCHOBBI pa3MHOXKEHMS U HHIAUBUAYAIBHOIO Pa3BUTHS OPTaHU3MOB.
Henenue xnerkn — muro3. Craauu muto3a. Ilponeccsl, nmpoucxoasiiue Ha pasHbIX CTaIUSAX
MHUTO3a. bBUOIOrHYecKHii CMBICIT MUTO3a

5.2

CDOpMBI Pa3MHOKCHHA OPraHU3MOB: Oecronoe W II0JIOBOE. Bugsr 0ecI1010T0 Pa3MHOKCHUA:
JACJIICHUEC HAaJIBOC, ITOYKOBAHHMC OJHO- W MHOTOKJICTOYHBIX, CHOpOO6p330BaHI/I€, BCIr€TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOC KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUC IJI CCIICKIUN

5.3

5.4

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.
Meiio3. Ctaguu meiiosza. [Iponeccel, npoucxoadiiye Ha cTaausx meito3a. [loBegenue xpomocom B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a

['amerorenes — mporuecc 0Opa30BaHUS IOJOBBIX KJIETOK Yy JKUBOTHBIX. [lOJIOBBIE >KeNe3bl:
CEeMEHHUKU M su4HUKUA. OOpazoBaHHE M pa3BUTHE IOJOBBIX KJIETOK — ramer (crepmaro3ouf,
AWLIeKJIeTKa) — crHepMaroreHe3 U ooreHe3. (OcCoOEHHOCTH CTPOEHMsI SAWILEKIETOK H
cnepmato3zonioB. Omnonorsopenue. [lapreHorenes

5.5

WunuBuayansHoe pas3BUTHE (OHTOTeHe3). OMOpHOHANbHOE pa3BUTHE (dMOpHOreHe3). OTambl
SMOPHUOHAIBHOTO Pa3BUTHUSL Y TIO3BOHOYHBIX KMBOTHBIX: JIPOOJIEHUE, TacTpyJIsSusi, OpraHOreHes.
[ToctomOpuoHansHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO pa3BUTHS: TMPSAMOE, HEMpsAMoe
(mmumHovHOE). BnusHMe cpenpl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BHIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pasButme pacreHnii. OHTOTE€HE3 LBETKOBOI'O PACTEHMS: CTPOEHUE CEMEHH, CTaJUU
pa3BUTHSA

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHs reHeTUKU. Bkiiag poccuiickux U 3apyOekHbIX
YU€HBIX B pa3BUTHUE TE€HETHKU. MeToapl TeHeTHUKU (THOpPUAO0IOTHYECKHUM, IMTOr€HETUYEeCKHil,
MOJIEKYJISIPHO-TEHETUUECKHUI). OCHOBHBIE T€HETHMUECKHUE TIOHATUA. ['eHeTndeckas CUMBOJIMKA,
HCIIOJIb3yeMasi B CXeMax CKpeUIMBaHUI




6.2

6.3

6.4

3aKOHOMEPHOCTH HACJIeIOBaHUS TPHU3HAKOB, ycTaHOBJIeHHbIE [. Mennenem. MoHoruOpumaHOoe
CKpelIrBaHue. 3aKOH eIuHOo00pa3ust THOpUIOB MEepBOro MokoseHus. [IpaBuino TOMUHUPOBAHHMSL.
3aKoH paclleIuIeHus MPU3HaKkoB. [ 'nnores3a unctotel ramet. [loHOe U HEMOIHOE TOMUHUPOBAHHE.
Jurubpuanoe ckpemuBanye. 3aKOH HE3aBUCUMOTO HAaClIeI0OBaHMs TPU3HAKOB. LluToreneTnyeckue
OCHOBBI JIUTMOPUAHOTO CKpEIIMBaHUA. AHanM3Upylollee ckpemuBaHue. Vcmonb3oBaHue
AHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEICIICHISI TEHOTUIIA OCOOH

CuernneHHoe HaclenoBaHue mpu3HakoB. Pabora T. Moprana mo CIEMIEHHOMY HACIEIOBaHUIO
reHoB. HapyineHue crerieHds reHOB B pe3ysibTaTe€ KpPOCCUHIOBEpa. XPOMOCOMHAasi Teopus
HACJIEJACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enetuka mona. XpoOMOCOMHOE ONpeaeleHue Iojia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporameTHbie opranu3mMel. HaciieqoBanve mpu3HaKoB, CLIETUIEHHBIX C ITOJIOM

M3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HaciencTBeHHas. Ponbp cpensl B
HEHACJIEJCTBEHHOM M3MEHYMBOCTH. XapaKTepPUCTHUKA MOAM(PUKALMOHHOM  HM3MEHYMBOCTH.
Bapuauvonsslii psn M BapuanMoHHas Kpubad. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAM(PHUKALIMOHHON U3MEHYMBOCTH

6.5

6.6

7.1

7.2

Hacnencrsennas, Wiy reHOTUIIMYECKas, ”3MEHYUBOCTh. KoMOMHAaTHBHAS M3MEHYNBOCTL. Melo3 u
MOJIOBOM MpoIlecC — OCHOBAa KOMOMHATMBHOM W3MEHYMBOCTU. MyTallMOHHAas W3MEHYHBOCTb.
Knaccudukanus mMyTranuii: TeHHbIE XPOMOCOMHBIC, T€HOMHBIE. YacToTa W MPUYMHBI MYTAIlHi.
Myrarennbsie ¢GakTopbl. 3aKOH TOMOJOTHYECKUX PSIOB B HacjienCcTBeHHOH u3MeHunBocTd H.U.
Basuiiosa

I'enetuka wuyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TI'E€HETHUKU YeJIOBEKa:
reHealornyeckuii,  ONM3HELOBbIN, IMTOr€HETHYECKHH, OHOXMMHUYECKHH,  MOJIEKYJISPHO-
reHeTnyeckuil. COBpEeMEHHOE OIpeAeSieHUE TIEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHpPOBAaHHUE,
TFeHOTUIIMpOBaHUe, B ToM uucie ¢ nomombto IIIIP-ananu3a. HacnencrBeHHble 3a0oseBaHMs
yeJloBeKa: reHHble 00J1e3HU, O0JIE3HU C HACJIEACTBEHHOMN MPENpPaco0KEHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComaTuyeckue W TeHepaTuBHble MyTanuu. [IpuHIMOBI 370pOBOTO 00pasza KHU3HH,
JTUArHOCTHKH, NPOQWIAKTUKHA U JIEYEHUS TEeHEeTHYeCKHX Ooye3Hel. Menuko-reHeTuueckoe
KOHCYJIbTUpPOBaHHE. 3HAYeHHWE MEAMLIMUHCKOM TEeHETUKU B MPEAOTBPAIIEHUH U JICUECHUH
TeHETUYECKUX 3a00JIeBaHUI YelloBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekmusi Kak Hayka M TIpoliecCc. 3apOKICHHE CeNeKIHH U JoMmecTtukanus. Ydenue H.U.
BaBunoBa 0 I1eHTpax MPOUCXOXKIEHUS U MHOrooOpas3usi KyIbTYpHBIX pacTeHuid. LleHTpsl
MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, rnopoaa, miraMm

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBI U MHIMBUIyaJbHBIH OTOOPHI B CEJIEKIIMN PAaCTEHUMN
U KUBOTHBIX. OIleHKa 3KcTepbepa. BiIM3KOpOJICTBEHHOE CKpellMBaHUE — MHOpUAMHI. Ywncras
nunusa. CkpemuBaHue 4YHCTBHIX JUHUN. [eTepo3uc, wmm rubpuaHas cwia. HepoacTBenHoe
ckpeuBanue — ayTOpuauHr. OtganéHHas rtuOpuamszanus u e€ ycnexu. VMCcKycCTBEHHBIN
MyTareHe3 W IIOJy4YeHUE IOJMILUIONIO0B. JIOCTHMKEHUs CENeKUMM pPAaCTeHHWH, JKWBOTHBIX H
MHUKpPOOPTraHU3MOB

7.3

buortexHomoruss Kak oOTpaciab NOpoU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3JdaHUA
pexombunantHoit JIHK wu Tpancrennsix opranuzMoB. Kierounass wumxeHepus. Kiierounbie
KyJIbTYpbl. MHUKPOKIIOHAJIbHOE Pa3MHOKEHUE pacTeHUuM. KIIOHMpOBaHHE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIIOTHMYECKME U JTHYeckue mpobrembl. MO —
T€HETUYECKH MOANGDHUIIUPOBAHHBIE OPTAHU3MBbI

Kon

11 KJIACC

[IpoBepsieMblIil AIEMEHT COAEPHKAHUS

1

DBOJIIOIMOHHAS OMOIOTHS

1.1

DBOITIOLIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BONIONUU. [lalleOHTOIOTHYECKHE: TOCIeI0BATEILHOCTh TOSIBIICHUS BHJIIOB B
MAJICOHTOJIOTUIECKON JIETOMUCH, TepexoaHble (GopMbl. buoreorpaduveckne: CXOACTBO H
paznuure (ayH u ¢GIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA M PA3TUUHS
SMOPHOHOB pa3HBIX BHJIOB TO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHYECKHE: TOMOJIOTHYHBIEC,




aHAJIOTUYHbIEC, PyJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHH3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX METa00IMYECKUX MMyTEeH Y BCEX OpPraHU3MOB

1.2

1.3

OpomonmonHas Teopust Y. Jlapsuna. Ilpennocbulku BO3HMKHOBEHHMS JapBHHH3Ma. JIBHOKylne
CHJIBI 9BOJIFOLIMU BUJIOB 110 J[apBHHY (M30BITOYHOE pa3MHOKEHHE IIPH OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYHBOCTh, 00ph0a 3a CyIECTBOBAHKE, ECTECTBCHHBIN 0TOOD)

Cunrernueckast teopust 3Bomounu (CTD) M ocCHOBHbIE €€ NOJIOKEHUA. MUKpPOIBOIIOLUS.
[TonmynsAnus Kak eIMHUIA BUAA U 3BOIOLUN

14

1.5

JBuwxymue cuibl ((pakTopbl) 3BOJIOLMU BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc Hu
KOMOMHATHBHASI U3MEHYMBOCTh. [[OMyIsSIIMOHHBIC BOJHEI U JIpeid TeHOB. V301U U MUTpAIIHsL.
EctecTBenHblit 0TOOp — HanpaBIsIOIIKN (akTop IBOOLKH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocoOaeHHOCT, OPraHu3MOB Kak pe3yibTaT 3Bojiouuu. [Ipumepsl mpucnocoOaeHuit y
OpraHu3MoB. ApoMoOp(O3bl U UAHO0ATANI TAIHH.

Bun wu BugoobOpazoBanue. Kpurepun Buma. OcHOBHbIE (QOpPMBI  BHJI000PA30BAHMUS:
reorpaguueckoe, IKOJIOrHIECKOe

MakposBomrorst.  POpMBI  IBOJIOLMHU:  (QUIETHYECKas, JAUBEPTEHTHAs, KOHBEpPreHTHas,
napaienbHas. HeoOpatuMocTs 3BONIOLMU

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

2.2

2.3

2.4

2.5

JloHayuyHble MPEICTABIEHUS O 3apOKICHUHU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS )KM3HU Ha
3emite: abuoreHes U MaHcnepMus. XUMHYECKast IBOJIONUS. DKCIIEPUMEHTAIBHOE TTOATBEPIKICHHE
XUMHUYECKON 3Bosonuu. HauanpHbie 3Tambl Ouosiormueckoit sBostonuu. I'mmoresa PHK-mwupa.
[TepBbie KIeTKHN U UX 3BOMOLHS. DOPMHUPOBAHUE OCHOBHBIX I'PYIII )KUBbIX OPraHU3MOB

PazButue xu3nu Ha 3emuie 1o 3paM u nepuonaam. Karapxei. Apxelckas U MpoTepO30MCKas SpHhI.
[Taneosoiickasg spa U e€ mepuoabl: KeMOPUICKHI, OpIOBUKCKHUN, CHIYPUHUCKHMA, IEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKUN. Me30301cKas 3pa U €€ NepuoIbl: TPHACOBBIN, IOPCKH, MEIIOBOM.
KaiiHo30lickass »9pa M €€ TMepuoAbl: MAJCOTCHOBBIM, HEOICHOBBIN, AHTPOIOIEHOBBIN.
XapakTepucTuKa KJIMMaTa M TEOJIOTMYECKUX mporeccoB. (OCHOBHBIE ATambl HBOJIOLMU
PacTUTENILHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl Y pacTeHH U KUBOTHBIX. [losiBeHMe, pacuBeT
Y BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB

Cucrema OpraHMYECcKOro MUpa Kak OTpakKeHHUE 3BONIOUUUA. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI
OpraHu3MOB

DBOIONIMST YeTIOBEKAa. AHTPOIIONIOTHSI KaKk Hayka. Pa3BUTHE TpEACTaBICHUH O MPOUCXOKICHUU
yenoBeka. MeToJibl u3yueHHusl aHTpornorene3a. CXojacTBa M pa3inyMs 4eJIOBEKa U KUBOTHBIX.
CucreMaTn4ecKoe MOJI0KEHHUE YeJIOBEKa.

JBwxyume cuibl ((pakropbl) aHTpororeHesa. HacnencrBeHHass M3MEHUMBOCTh U €CTECTBEHHBIH
o16op. OO1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJIEHUE OPYAUM TPY/a, MBIIIIJIEHUE, PEUb

OcCHOBHBIE CTaUU U BETBU HBOJIIOIMM YeJIOBEKa: aBCTPAJONUTEKH, YeraoBek ymensblil, YenoBek
npsAMOXOoJAIui, YenoBek HeaHepTalbckuld, YemnoBek pasymublii. Haxogku uckomaemsIx
OCTaHKOB, BpeMs CYyIIECTBOBaHUS, 00JACTh PACIPOCTPaHEHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3s
KHU3HU, OPYIUS

2.6

3.1

Yenoseueckne pacbl. OCHOBHBIE OOJbIIME pachl: eBporeoujHas (eBpasuiickas), Herpo-
aBcTpajoujgHas  (9KBaTOpHaJIbHAsg),  MOHTOJOWIHAs  (a3uaTcKo-aMepukaHckas).  UepTsl
MPUCIIOCOOJICHHOCTHU NPEJICTAaBUTENIEH UEIIOBEUYECKUX Pac K YCIOBUSAM CyIIeCTBOBaHUS. ENUHCTBO
yenoBeuecknx pac. Kputnka pacusma

OpranusMbl U OKpY>Karolas cpeia

DKOJIOrHsl KaK Hayka. 3aJadyd U pa3feibl dKOJOTMUA. METOoNbl AKOJOTMYECKUX HCCIIECIOBAHUM.
Dkojoruveckoe MupoBo33peHue. Cpenbl 0OMTaHUS OPraHW3MOB: BOJIHAS, HA3€MHO-BO3/YIIHAs,
IIOYBEHHAs, BHYTPHOPraHU3MEHHAs

3.2

Okonorndyeckue  Qaxtoppl. Kiaccupukamust 5KOJOTHMUECKHUX  (PAKTOpOB:  aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. [IeiCTBHE 3KOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBbI

3.3

AOGuoTtndeckre (HakTophl: CBET, TeMIeparypa, BIaKHOCTh. DotonepuonusMm. IIpucnocodnenus
OpPTraHU3MOB K JICHCTBHUIO aOMOTHUYECKUX (haKTOpOB. bruosornueckue puTMbl




3.4

3.5

4.2

buotnueckue dakropel. Buapl OHOTHYECKMX B3aUMMOJEHCTBHUIA: KOHKYPEHIIUS, XHIIHUYECTBO,
MapasuTU3M, MYyTyalin3M, KOMMEHCAIW3M (HaXJIeOHUYECTBO, KBAapPTHUPAHTCTBO), aMEHCAIIU3M,
HEeUTpanu3M. 3HA4YCHHE OMOTHYECKMX B3aWMOJCHCTBUN [IJI1 CYIIECTBOBAHHS OPTaHU3MOB B
MPUPOJTHBIX COOOIIECTBAX

DKOJOTUYECKHIE XapaKTePUCTUKU Momysiiii. OCHOBHBIC MMOKA3aTeI MOMYJISIUN: YUCICHHOCTD,
IUIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalUs. JJMHAMHKA YUCIACHHOCTH TOMYJISIAN
U e€ peryssinus

Coo011ecTBa 1 SKOJIOTHYCCKUE CHCTEMBI

Coo0rmiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBasi, MPOCTPAHCTBCHHAS,
Tpoduyeckas (rumieBas). Bunbi-nomuaantel. CBsi3u B OMOIIEHO3€

OKkonoruyeckue cuctembl (9Kkocucrembl). IloHsiTHe 00 9SKocucreMe U OMOTreoneHo3e.
@OyHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMbI: IPOAYLIEHTbl, KOHCYMEHTBI, PpEIYLIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPTUU B IKOCUCTeMe. Tpoduueckue (IHILEBBIE) YPOBHH
skocuctemsl. [Inmiesslie nenu u cetu. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBL: OMoMacca, IPOLYKIIHSL.
DKOJIOTHYECKHE NUPAMUJIBL: MPOAYKLIHMH, UUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTB, CAaMOperyJisinus, passutue. Cykueccus

4.3

4.4

4.5

[IpupogHble DKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OIKOCHCTeMa XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIOTEHHBIE  3KOCHUCTEMBI.  ATPOIKOCHCTEMBL.  YPOOIKOCHCTEMBI.  bHojormueckoe u
XO03HCTBEHHOE 3HAYECHHE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop ycToWuMBOCTH dKocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emire

VYuenue B.M. Bepnanckoro o Omocdepe. I'panuiel, coctaB u cTpykrypa Omocdepst. JKuBoe
BemiectBO M ero  (ynkmuu. OcoOeHHocTH Ouocdepbl Kak TN00aIbHOW  HKOCHCTEMBI.
Jlunamuueckoe paBHOBecHMe U oOparHas cBsi3b B Ouocdepe. KpyroBopoTel BellecTB U
OMOTeOXUMHUECKUE IMKIIBI 3JIEMEHTOB (yrjiepojia, a3ora). 30HAIbHOCTh Onochepsl. OCHOBHBIE
OMOMBI CyIIN

UYenoseuectBo B Ouochepe 3emun. AHTpomoOreHHble H3MeHEHUs B Ouocdepe. [nmodanbHbIe
AKOJIOTHYECKUE TTPOOIIEMBI.

OcHoOBa paroHaIBLHOTO YIPABICHUS MPUPOTHBIMUA PECYPCAMHU U UX UCIOJIb30BaHUE. JlOCTIKEeHUS
OHMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

e buonorus, 10 kiacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /ITox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «lIpocBemennes

e buonorus, 11 knacce/ [Naceunnk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe obumectso «M3narensctBo «lIpocBemenne»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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www.informika.ru - saekrponnsiii yueouuk "bruonorus" (Bep. 2.0 - 2000)

www.college.ru - pasnen "OTkpsiToro koiuiemka" mo buonorun. Yueouuk, moaenu, On-line
TECTBI, YUYUTEIIO.

www.skeletos.zharko.ru - "OmnopHo-aBuratenbHas cucteMa uesnoBeka”. OO0pa3oBaTeIbHbIH
caiit no npeamerty buosorus, kypc Uenosek. Ctpoenue ckesnera. MplieyHas cucrema.
www.bio.1september.ru - st yauteneit "5 uny Ha ypok buonoruun". Crarbu no: boranuke,
3oomoruu, buonorun - Yenosek, O01mieit 6MoI0run, DKOJIOTHH.

www.bio.1september.ru - rasera "buosorus"

WWW.Nsu.ru_buonorus B BOIpocax v OTBETax

www.websib.ru - pasaen "buonorus" HoBocnbupckoii 00pa3oBaTeIbHOM CETH.
www.nrc.edu.ru - "buosornveckasi kKapTuHa Mupa' - pa3zielt SICKTPOHHOTO yUeOHUKA
"KoHuennum coBpeMeHHOI0 €CTECTBO3HAHUA" .

www.floranimal.ru - "FLORANIMAL - pactenus u ;kuBOTHbIE"

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBaHHAS SHIUKIIONCIHS dKUBOTHBIX.
www.nasekomie.h10.ru "Hacekombie"

www.invertebrates.geoman.ru Hacexomsre.

www.bird.geoman.ru ITtuupi.

www.animal.geoman.ru Mup »KHBOTHBIX.

fish.geoman.ru Pei6s1. MmrocTpupoBaHHas SHITMKIONEANS PBIO.

wWww.livt.net - anekTpoHHas WILTIOCTpUpOBaHHas SHIKIoneaus "KuBbie cymiecTsa.
www.nature.ok.ru - Peakue u rcuesarorue sxuBoTHbIe Poccu.

www.bril2002.narod.ru - Buonorus 1is MKOJILHUKOB.

www.festival.1september.ru - ®ectuBanb negarornyeckux uaei "OTKPHITHIA ypoK"
www.charles-darwin.narod.ru - Yapns3 JlapBun: 6rorpadus u KHUTH.
http://school-collection.edu.ru

http://fcior.edu.ru

http://www.edu.ru/

http://window.edu.ru/

http://bio.1september.ru/
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