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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke NHPOrpaMMbl MO OWOJOTHH TEOPETHYECKYIO OCHOBY JUIS ONpEACTICHHS
MOJIXOMOB K (OPMHPOBAHUIO COJCpXaHUA Yy4eOHOro mpeamera «bBHOJOTHS»  COCTaBWIM:
koHnentyaipHple nonokenus PI'OC COO o B3aMMOOOYCIOBICHHOCTH LeENeH, COIepiKaHus,
pe3yabTaToB 00y4YeHHs U TPeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TIOJOXKEHHUST 00 OOIIHMX
HEeNAX W TMPUHLIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CpPEIHEro OOIIero
obpazoBanus B Poccuiickoii denepanum, a TaKke MOJI0KEHHs O crienudruke OHOIoTnu, € 3HAYCHUN B
MO3HAHUU JKUBOW MPHUPOJBI U 0OECHeueHHH CYIIECTBOBAHUS YelIoBedecKoro oodmiectBa. CorjacHo
Ha3BaHHBIM IOJIOKEHHSIM, OTIPE/ICICHB OCHOBHBIE (YHKIIMM MPOrpaMMbl IO OHOJNOTHH U €
CTPYKTYpa.

[Iporpamma 1o Owoyoruu AaéT MPEACTABICHUE O WENAX, 00 OOMmIeH cTpaTeruu OOydeHWs,
BOCIIUTAHMS U Pa3BUTUSI OOYYAIONIMXCS CPEACTBaMH Y4eOHOro mpeamera «buomorusy, onpenenser
00s13aTeNIbHOE TMPEIMETHOE COJICPIKAHUE, €ro CTPYKTYpPY, pacupeielieHHe IO pasjeliaM U TeMaw,
PEKOMEHIYeMYIO TI0CIIEJOBATEIBHOCT U3YUEHHs YU€OHOTO MaTepuaa ¢ y4€TOM MEXKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM O0pa30BaTEeIbHOIO IIPOIECcCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B nporpammMe 1o OHOJIOTHU TaK)KE YYUTHIBAIOTCS TPEOOBAaHUsS K TUIAHUPYEMBIM JIHYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yibTaraM oOydeHus B (OPMHUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-T03HABATEIIHHOMN IEATEILHOCTH/YIEOHBIX IEHCTBHUI 00YYArOIIUXCS [0 OCBOCHHUIO COACPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mnporpamme mo Ouosnorum (10-11 kiaccel, 0a30BbIii ypOBEHb) peali30BaH MPHUHIUI
MPEEMCTBCHHOCTH B U3YUCHUHN 6I/IOJ'IOFI/II/I, 6J1aroz[ap${ 4ycMy B Hel MpoOCMAaTpPUBACTCA HAIIPABJIICHHOCTDH
Ha pa3BUTHE 3HAHW, CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH, DKOJIOTHYCCKOI'O MBIIIJICHHU, Hpe)lCTaBJ'ICHI/Iﬁ 0 3I0pPOBOM
o0pase XU3HU U OepekKHbIM OTHOLIEHHEM K OKpyxkaromell mpupoaHoil cpene. Ilostomy Hapsny c
M3ydeHHeM 00IEeOnOIOTHIECKUX TEOPUH, a TaKKe 3HAHUH O CTPOSHHH JKMUBBIX CHCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX TMPOIECCOB B MporpamMMme MO OHUOJOTHH YAEICHO
BHUMAaHHWEC HCITIOJIB30BAHUIO IMOJTYYCHHBIX 3HAaHUU B HOBCC]IHGBHO?I JKU3HU IJId PpCHICHUA MPUKIAIAHBIX
3a/1a4, B TOM 4ucie: MpOGUIaKTHKN HACIEACTBEHHBIX 3a00IeBaHMI YeloBeKa, MEUKO-TeHETUYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBaHHS OSKOJOTMYECKH IEIeCOO0pa3HOT0 TOBENEHHUS B OKpYXKArolei
MPUPOJHON cpele, aHalvW3a BIUSHUS XO3AWCTBEHHOW JEATENbHOCTH YeNOBEKa Ha COCTOSHUE
MNPUPOAHBIX W HCKYCCTBCHHBIX 3KOCHCTCEM. VYcuiienue BHUMaHUA K HpHKHaI[HOﬁ HaIpaBJICHHOCTH
yueOHoro mnpeamera «buonorus» MNPOIUKTOBAHO HEOOXOAMMOCTHIO O00ECNeYeHUs YCIOBUU s
pemieHusl OMHOM W3 AaKTYaJIbHBIX 3a7ad IIKOJBHOTO OWOJOTHYECKOro 00pa3oBaHUs, KOTOpas
npenmnoyiaraetr (GOPMUPOBAHHE Yy OOYYAIONIUXCS CHOCOOHOCTH aJalTHPOBAThCS K HW3MEHEHUSIM
JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonoruss Ha ypoBHe cpeaHero oomiero oOpa3oBaHHUS 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaeT popMUpoBaHUE y 00YUAIOIIMXCS MPEACTABICHUN 0 HAYYHOW KapTHHE MUPA, PACITUPSIET
1 0000IIaeT 3HaHMs O )KUBOW MPUPOJIE, €€ OTIUUUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3AINH U
OBOJIIOIUM, CO3MAa€T YCIOBHSI /IS TIO3HAHWS 3aKOHOB JKUBOM TPUPOABI, (HOPMHPOBAHUS
(GYHKIIMOHATIBHON I'PaMOTHOCTH, HABBIKOB 3/I0POBOT0 U 0€30mMacHOro o0pasa >KU3HHU, IKOJIOTHUECKOTO
MBIIIJICHUS, HEHHOCTHOI'O OTHOIICHUS K JKUBOU Iprupoac U 4CJIOBEKY.

Bonpiioe 3HaueHne OMONOTHS UMEET TaKXKe JJIs PEHICHHUS BOCIHUTATEIBHBIX U Pa3BUBAIOIINX
3a/lad4  CpeAHero oOmero oOpa3oBaHUs, CoIUaIU3auu oOydaromuxcs. M3ydeHue Owmosioruu
OGGCHG‘-II/IBaeT yCJioBUs JJISL (I)OpMI/IpOBaHI/ISI HWHTCJUICKTYAaJIbHBIX, KOMMYHUKAIITUOHHBIX u
WH(POPMAIIMOHHBIX HAaBBIKOB, 3CTETHYECKOW KYJIBTYPBI, CIIOCOOCTBYET WHTETPAIlUH OHOJIOTHYECKUX
3HaHUI C TPEeNCTaBICHUSAMH U3 JPYI'HX YYeOHBIX NpPEAMETOB, B YAaCTHOCTH, (DU3MKH, XUMHUH U
reorpaduu. Ha3BaHHbBIE MTOJIOKEHUS O MPEIHA3HAYEHUHN YIEOHOTO mpenMeTa «BHoIorHs» COCTaBHIN
OCHOBY JUIsI ONpeAeTeHHs TOJAXOMOB K OTOOpY M CTPYKTYpHPOBAaHMIO €ro  COJAEpIKaHUs,
MPEJCTaBICHHOTO B IPOrpaMMe M0 OMOJIOTHH.



Ot6op comepkanus yueOHOrO mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYPOCOOOPAa3HOrO0 MOJX0Ja, B COOTBETCTBUM C KOTOPHIM OOYYaIOIIUECs TOJIKHBI
OCBOWTb 3HAHWS W YMEHHUS, 3HAUMMBbIe Ui (hopMUpOBaHUS OOIIEH KyJIbTYphl, OINpPEIEISIOIINe
aJieckBaTHOE IIOBEJICHHME YeJOBeKa B OKpYXKalollell MNpupogHOW cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM W TPAKTHYECKOH mesrenpbHocTH. Ocoboe MecTo B 3TOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy>KaT OCHOBOM 17151 () OPMUPOBAHUS MPEICTABICHUHN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHpa M IICHHOCTHBIX OpPHEHTALUSAX JUYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3AlUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CrpyKkTypupoBaHHE cOJepKaHUs y4eOHOro MaTepuaja B IporpaMMmMe 1o OHOJOTHH
OCYILIECTBIICHO C YYETOM NMPUOPUTETHOTO 3HAUEHHUS 3HAHUM 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOU
IPUPOJIBL, O €€ YPOBHEBOI OpPraHU3aIMK U SBOJIOLUHN. B COOTBETCTBHM € 3TUM B CTPYKType y4eOHOTO
npenMera «buosiorus» BBIIENEHBI CIEAYIOUIME coaep)KareibHble JNuHUU: «buonorus kak Hayka.
Metonpl HayuyHOro mo3HaHus», «Kietka xak Owonormdeckas cucremay, «OpraHusMm Kak
Oouosnorudeckas cucreMay, «CucreMa U MHOTrooOpa3ue OpraHHYECKOro MHUpPay, «IBOIIOLHUS KUBOU
MPUPOJBD», «IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp wusyueHus yuyeOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE — OBIAJCHHE
00y4aroIMMUCs 3HAHUSIMA O CTPYKTYPHO-(PYHKIMOHAJIBHON OpTraHU3aIlMH >KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI HCIOIb30BaTh ATH 3HAHUS AJI1 TPAMOTHBIX ACHCTBHUI B OTHOIICHUU
00BEKTOB JKUBOH MPUPOJIBI ¥ PEIICHUS PA3THYHBIX KHU3HEHHBIX TPOOIeM.

Joctuxenne uenu u3ydeHus ydeOHoro mpeamera «buornorus» Ha 0a30BOM YpOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/au:

® OCBOCHHE OOYYaIOIIUMUCS CHUCTEMBbl 3HAHUW O OWOJIOTMYECKUX TEOpHUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IMpaBHIaX, CIYXKalldX OCHOBOW s
(dbopMHpOBaHUS TIPEACTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOAAX
Hay4YHOTO T[I03HAHMsI, CTPOEHUH, MHOT000pa3suM U OCOOEHHOCTSIX JKHUBBIX CHCTEM
Pa3HOTO YpPOBHS OpraHW3AlMH, BBIJAIONIMXCS OTKPBITUAX W COBPEMEHHBIX
UCCJIETOBAHMIX B OMOJIOTHY;

e (opmMupoBaHHe y 00y4JaAIOMIMXCS TTO3HABATEIFHBIX, HHTEIUICKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHamu3a JaHHBIX O MyTAX Pa3BUTHA B OMOJOTHUU HAyYHBIX
B3IJIAJIOB, WACH W TIOAXOIOB K M3YYEHHIO JKMBBIX CHCTEM pPAa3HOTO YPOBHS
OpraHH3aIy;

® CTaHOBJIGHHE Yy oOOywaroummxcs oOmed KyJIbTypbl, (YHKIIMOHAIbHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWBAThH SIBICHHUS OKPYKAIOMIETO MHpa KHUBOU
MPUPOJIBI HA OCHOBAHUY 3HAHUH U OMBITA, TOTYYECHHBIX MPU U3YUYEHUU OUOJIOTHH;

e (dopMupoBaHHe y 00yUJaAIOMIMXCSI YMEHUH WIUTFOCTPHPOBATH 3HAYCHHE OMOIOTHYECKHIX
3HaHUH B TPAKTHYECKOW NEATEIPHOCTH YeJIOBEKa, pa3BUTHH  COBPEMEHHBIX
MEAUIIMHCKUX TEXHOJIOTHIA U arpoOHOTEXHOIOTH;

e BoCHTaHHWE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM JKUBOW TMPHPOIH,
HEOOXOUMOCTH OEpEeXHOIO OTHOIIEHUS K Hel, COOMIOAEHMS] STHUYECKHX HOPM IpHU
POBEIEHUH OMOJOTMUYECKUX UCCIIeI0OBaHUM;

® 0CO3HaHHE IIEHHOCTH OMOJOTMYECKMX 3HAHWH ISl MOBBIIICHUST YPOBHS KOJIOTHUECKON
KYJIBTYPHI, IUTsl GOPMUPOBAHMS HAYIHOT'O MHUPOBO33PEHUS;

e MpuMeHeHHe MPUOOPETEHHBIX 3HAHWM M YMEHUUN B MOBCEIHEBHON KXU3HU JI OLEHKU
MOCIEACTBUIM CBOEH JEATEIIbHOCTM 10 OTHOLICHWI0 K OKpYXKAawLIEeh cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE U COOJIOJCHHE Mep MNPOPUIAKTUKH
3200JIeBaHUN.

B cucreme cpemnero obmero oOpa3zoBanusi «buonorus», n3ydaemas Ha 0a30BOM YpOBHE,
SBIIICTCS O00S3aTeIbHBIM y4YEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MpPEeIMETHOW objactu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHIY.



Jns u3ydenust 6uonorud Ha 6a30BOM YpOBHE CpPEIHEro oOmiero oOpa3oBaHHs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 4yac B Hezelto).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorust kak Hayka. CBs3p OuoNorMu C OOLIECTBEHHBIMH, TEXHMYECKUMU M APYTUMHU
€CTECTBCHHBIMH Haykamu, (uimocodueii, STUKOH, ACTeTHUKOW U TmpaBoM. Ponbs Ouosoruu B
(dbopMUpOBaHUU COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CrcTeMa OMOJIOTHYECKUX HaYK.

MeTtoapl MO3HAHUA >KUBOW TpUpPOAbI (HaONIOJEHHE, SKCIEPHMEHT, ONMCAaHHWEe, W3MEPEHHE,
KJaccuuKalus, MoJISTUPOBaHKEe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «Mcnosnb3oBaHME pa3IUYHBIX METOAOB IPU  H3YYEHUU
OHOJIOTHYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

JKupble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus: ouonoruu. OTINYNE )KUBBIX CHUCTEM
OT HEOPTAHUYECKOU IPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJEKYISAPHBIM,

KJICTOYHEBIH, TKaHEBEIH, OpTraHU3MEHHBI, MOMYJISIIUOHHO-BUAOBOM, 9KOCHCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBIH.
JdemoHcTpaumnu:

Tabnuubl 1 cxembl: «OCHOBHbIE TPU3HAKY KU3HUY, «Y POBHHU OpraHU3aLUU KUBOU MPUPOIBD».

O6opynoBanue: moaens Mosiekynbl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHUE KJICTKH.

XHWMHMYECKUN COCTaB KJIETKA. XMMHYECKHE DJIEMEHTBI: MAaKpOAIEMEHTBI, MUKPOJIEMEHTHI.
Bozna u MuHepanbpHbIE BELLIECTBA.

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

benku. CoctaB u cTpoeHue 0enkoB. AMHUHOKUCIOTHI — MOHOMeEpbI OenkoB. HezameHnMeble u
3aMEHUMBIE AMHUHOKHCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI O€IKOBON MOJIEKYJIbI
(mepBUYHAas, BTOpUYHAS, TPETUYHAs M UYETBEPTHUYHAs CTPYKTypa). XMMHUYECKHE CBOWCTBa OENKOB.
buonoruueckue GpyHKIMU OEIKOB.

®epmeHTBl — Ouonorudyeckue karanuzaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas crneunduunoctsb. Kodepmentsl. Buramunpl. OTiinuust pepMEeHTOB OT HEOPTaHMUYECKHUX
KaTaJan3aTopoB.

VYrneBonapl: MOHOcaxapuabl (TJTIOKO3a, pubo3a MW Ae30KcuprOo03a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJMcaxapupl (KpaxMai, TIUKOTeH, LeJUT0103a). buonornueckue pyHKIUN yTiaeBOOB.

Jlunuaer: Tpurnuuepuasl, pochonununsl, crepoussl. ['uapodunsHo-ruapodoOHBIE CBOKCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIHIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunossie kucnorel: JJHK u PHK. Hyxieotunbl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynknuu JJHK. Ctpoenne un dpyakuun PHK. Buast PHK. AT®: crpoenue u dyHKInA.

[{utonorus — Hayka o kjierke. Knerounas Teopus — npumep B3auMOIeHCTBUA el U (akToB B
HAy4YHOM ITO3HAHUU. METOMbI U3y4EHUS KICTKH.

Knerka kak memoctHas sxuBas cucrema. OOmMe MPU3HAKM KIETOK: 3aMKHYTas HapyXHas
MeMOpana, mosnekyibl JIHK kak renernueckwmii anmapar, cuctema cuHTe3a Oemka.



Tumbl  KJIETOK: JYyKapHOTHUeCKass M  Hpokapuorndeckas. (OCOOCHHOCTH  CTPOCHHS
npokapuoTHyeckoi kieTtku. Kinerounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAJIMKC, MX (QYHKLUU.
[Tna3maruueckass memOpana, e€ cBoiictBa u ¢yHkuuu. Llutoruiazma u  e€  OpraHouzbl.
OnnomemOpannble opranouasl kietku: OIIC, ammapat I'oabmku, im3ocoMbl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHApPUH, IacTuabl. [IpoucxokneHue MUTOXOHAPUN M IUIacTHA. Bumis
iactua. HememOpaHHble OpraHOU/Ibl KJIETKU: pUOOCOMBI, KJIIETOYHBIN LIEHTpP, LEHTPUOIH, PECHUYKH,
KryTuKkU. OyHKIIMY OPraHOUI0B KIIETKH. BKiroueHusl.

Anpo — perynsatopHblid neHTp kieTku. CTpoeHue sapa: syiepHas 000j0YKa, KapHOIula3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llneiinen, P. Bupxos, . Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacrpeneneHue  XMMHMYECKMX ~ JJIEMEHTOB B HEXHUBOM  IIPUPOJE»,
«PacrnipeneneHne XMMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckass Tabiuua XHMHYECKHUX D3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocuHTe3 Oenmka», «CTpoeHHe MOJEKynbsl Oenkay, «CrtpoeHue ¢depMeHTay,
«Hykneunossie kucnorel. JHK», «Ctpoenune monekynsl AT®», «CTtpoeHue 3yKapHOTHYECKOU
KIeTkn», «CTpoeHue IKUBOTHOM KIeTKn», «CTpoeHue pacTUTeNbHON KieTkn», «CtpoeHue
IIPOKAPUOTHYECKOM KIIETKW», «CTpoeHHUE AApa KIETKN», «Y TIEBOIABD, «JIUmuab.

OOopynoBaHue: CBETOBOM MHMKPOCKOM, OOOpyAOBaHWE JUIsi TPOBEIEHUS] HAOIIOJACHUM,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKUe padoThI:

JlaGopatopHass pabora Ne 1. «l3yyeHMe KaTalUTHYECKOM aKTMBHOCTH (epMEHTOB (Ha
IIpUMepe aMuJIa3bl WIN KaTajaasbl)».

JlaGopatopHast pabota Ne 2. «/M3ydyeHue CTpoeHUs! KIETOK PACTEHHM, KUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OIMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJICTKH.

OOMeH BelecTB, UM METa0oau3M. ACCUMMIIALUSA (TJTACTUYECKUM OOMEH) M JUCCUMMIIALIUS
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3Ma. Posb 3aKOHOB coOXpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(dHBIN 1 reTepoTpodHbIiA. Poib pepmMeHTOB B 0OMeEHE BelecTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

@®otocunte3. CBeroBas u TemHOBas ¢a3pl ¢orocuHTe3a. Peakuumm (doTocuHTE3A.
OddexktuBHOCTH GoTOCHHTE3a. 3HaueHWE (POTOCHMHTE3a I KM3HM Ha 3emsie. BnusHue ycioBwuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OaKTepuy. 3HaUeHUE XEMOCHHTE3a ISl )KU3HHU Ha 3emJle.

OHepreTuyecknii oOMeH B KieTKe. PaciieniieHne BemecTB, BBIACICHHE U aKKyMYJIHPOBaHHE
SHEPTUH B KJIETKe. DTanbl 3HepreTuyeckoro oomena. I nukonus. bpoxxenue u ero Buabsl. Kucnopognoe
OKHCJICHME, WIM KieToyHoe JbixaHue. OxucnurtensHoe ¢ochopunupoBanue. IPPEKTUBHOCTh
SHEPreTHYecKOro oOMeHa.

Peakumum wmarpuuHoro cuHreza. [lenerndeckas wuHpopmamms u JHK. Peanuzamus
TeHETUYECKON HH(pOpMAlMK B KIETKE. [ €HEeTHYeCKWH KOJ M €ro CBOWCTBA. TpaHCKPUNIUA —
matpuunblii cuHTte3 PHK. Tpancmsamus — OuocuuTe3 Oenka. Drtambl Tpanciasiuu. KonupoaHue
aMUHOKHCIIOT. Pob prbocom B OrocuHTEe3e Oernka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropust otkpsiTus Bupycos (/. . MBanoBckwmii).
OcoOEHHOCTH CTPOCHHMS M JKM3HEHHOTO IIMKJIa BHpYcOB. bakrepmodaru. bone3snu pacrenwii,
KMBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble Bupycamu. Bupyc mmmyHoneduuura uenoBeka (BUY) —



Bo30yautens CIIM/la. OOpartHas TpaHCKpUIIMs, peBepTaza M HHTerpasa. llpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumel U cxembl: «Tunbl mutanusy», «Metabomuzmy», «MHUTOXOHAPU», «IHEPTEeTUICCKHIA
obMen», «Xioporiacty, «Potocunredy, «Crpoenue JJHK», «Ctpoenue u pyHKIIMOHMPOBAHHUE TEHAY,
«Cunre3 Oenkay», «['enermueckuil kon», «Bupyce», «bakrepuodarn», «CtpoeHne W KUIHCHHBIH
nukn pupyca CITM/a, 6akrepuodaray, «Permmukamus JTHK».

O6opynoBanue: Monenu-anmiaukanuu «Ynasoenue [IHK u Tpanckpunuus», «buocuntes
oenkay, «CTpoeHHE KIETKU», MoJeb CTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe H MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplii 1MWK, WIM S>KMU3HEHHBIM 1K1 KieTku. Wurepdaza m mwmro3. Ilporecchr,
npoTtekaromue B wuHTepdasze. Perumkamms — peakmums marpuuHoro cuHTeda JIHK. Crpoenune
XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIJIOUIHBINA U TalUIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomartusl. LluTonornyeckrie 0OCHOBBI pa3MHOXEHHUS U UHIUBUYaIbHOIO Pa3BUTUSL OPTaHU3MOB.

Henenune xnerku — muto3. Craguum muto3a. llpouecchl, nmpoucxoasdiue Ha pa3HbIX CTaIUAX
MHTO33a. BHOJIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBbI pa3MHOKEHHSI OPTaHU3MOB: OecIioyioe W MoJoBoe. BHIbI Oecronoro pa3MHOKEHHS:
JielieHue HaJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHME, BETEeTATHBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiio3. Cramuu wMeiio3a. [lpomeccsl, mpoucxopasimme Ha cTaausx weios3a. [loBexeHue
XpomocoM B Melo3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

["amerorenes — mpoiiecc 00Opa30BaHUS TMOJOBBIX KJIETOK Yy JKMBOTHBIX. [l0JOBBIE Kele3bl:
CeMEHHUKU U sUyHUKH. OOpa3oBaHME M pPAa3BUTHE IOJIOBBIX KJIETOK — TrameT (CHepMaTo30uj,
SAHUIIEKIIETKA) — criepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUIIEKJIETOK U CIIEpMaTO30UI0B.
Omnonorsopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTalbl
SMOPHOHAILHOTO DPAa3BUTHS y TMO3BOHOYHBIX KMBOTHBIX: ApPOOJIEHME, TacTpPYJsIlMs, OpPraHOI€HE3.
[ToctamOpuoHanbHOe pa3BuTHEe. THUMBl MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENpsIMoe
(mmunHOYHOE). BnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJCTBA.

Poct u pasBurue pacreHuii. OHTOreHe3 LIBETKOBOI'O PACTEHMsI: CTPOCHHE CEMEHM, CTaauH
pa3BUTHS.

JdemoHcTpaumuu:

Tabmumpl 1 cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOWHOE OIUIOIOTBOPEHHE Y
I[BETKOBBIX pacTeHHil», «BereraruBHOe pa3MHOXKEHUE pacTeHHil», «JlemeHue KIeTKu OakTepuii»,
«CTpoeHure MoJIOBBIX KJIETOK», «CTpoeHrue XpoMocoMbly», «Kiertounslil nukny, «Pemmmkamus JJHK,
«Muto3z», «Meito3», «lIpamoe u Henpsmoe pa3BuTHE», «l'aMeTOreHe3 y MIEKONUTAOMUX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOI, MHUKponpenapaTsl «CrepMaTo30Mibl  MIIEKOMMTAIOLIETOY,
«Sinekiierka miekonuraromero», «KapuoknHes B KIIETKaX KOpPEIIKa JIyKa», MarHUTHAas MOJENb-
anmukaius «/lenenue kierkn», moaens JJHK, Moaens meradazHoil XpoOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopnas pabora Ne 3. «HaOmromenue mMHuTO32 B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOINpENapaTax».

Jlaboparopnass pabora Ne 4. «M3ydeHwe CTpOCHHSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.



[Tpenmer u 3amauu reHeTUKU. VICTOpHS pa3BUTHS T€HETUKU. PoJb IUTONOTMU U 3MOPUOIOTHH
B CTAHOBJICHUU IFeHEeTUKU. Bkiaa poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE IeHETUKU. MeToabl
TCHETUKU (THOPHIONOTHYECKUH, LUTOTCHETHYECKUH, MOJIEKYIIpHO-TeHeTHYeCcKuil). OCHOBHBIE
TEHETUYECKUE TIOHATUSA. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaClIeI0BaHMsI MPU3HAKOB, ycTaHOBJIeHHbIe ['. Menaenem. MoHorubpuanoe
CKpelIMBaHue. 3aKOH eIUHOooOpa3us TMOpHIOB MepBOro mnokojeHus. llpaBuino aoMHUHHMpOBaHUS.
3aKoH paclleIIeHHs] PU3HAKoB. I nnores3a unctorsl ramet. [1os1HOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpunHoe  CKpeulMBaHME.  3aKOH  HE3aBUCHMOIO  HAClIEZIOBAaHUS  IMPHU3HAKOB.
[luToreHeTHYECKUe OCHOBBI AWTHOPUAHOTO CKpEIIMBAaHUS. AHAJIM3UPYIOLIEe CKPEUIMBaHHUE.
Vcnonb30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUS JUIsl ONPEAETIeHNUs TeHOTUIIAa OCOOH.

CuernneHHoe HaclienoBanue npusHakoB. Pabora T. MopraHa mo cierieHHOMY HaclleZJOBaHUIO
reHoB. HapyiieHune crerieHus reHoB B pe3yiIbTaTe KpOCCUHIOBEPA.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKre KapThl.

I'enetnka moma. XpOMOCOMHOE OIPENEICHHUE I01a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHble OpraHiu3Mbl. HacnenoBanue npu3HakoB, CLEIJICHHBIX C ITOJIOM.

M3meHunBOCTb. BHpl M3MEHUMBOCTH: HEHACJIECACTBEHHAsl U HacleACTBEHHas. Posb cpensl B
HEHACJICICTBEHHON  M3MEHUMBOCTH.  XAapaKTEpUCTHKAa  MOJU(PHUKAIMOHHON  M3MEHYMBOCTH.
BapuanuonHblii pan M BapuanuvoHHas Kpuad. Hopma peakuum npusHaka. KosnuuecTBeHHbIE U
Ka4yeCTBEHHBIC MMPU3HAKU U X HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, MM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOMHATHBHas WM3MEHUYMBOCTb.
Meii03 1 10JI0BOM MpOIlECC — OCHOBA KOMOMHATUBHOM MU3MEHUYMBOCTH. MyTallmoHHasi U3MEHUNUBOCTD.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHbIE, I'€HOMHble. YacToTa M NPUYMHBI MYyTaLUH.
Myrtarennsle (akTopbl. 3aKOH TOMOJIOTMUECKHX PsIOB B HacieAcTBeHHOW u3zMeHunBoctd H. U.
Basuiosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuenoBeka. Kapuorun uyemoBeka. OCHOBHBIE METOABI TE€HETUKH YEJIOBEKA:
reHEeaJOTUNYeCKHil, OJIM3HELOBBIN, INTOT€HETUYECKUI, OMOXUMUYECKUI, MOJIEKYIISIPHO-TE€HETUYECKHUH.
CoBpeMeHHOE ONpeleIeHHe TeHOTHIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM
guciae ¢ nomompio [I[P-anmanmm3a. HacmemcrBenHple 3a0ojeBaHus dYeloBeKa: TEHHBIC OOJE3HU,
00JIe3HH C HACJIEICTBEHHOM MpPeapacroiokKeHHOCTbIO, XpOMOCOMHbIe Oosie3HH. ComaTuyeckue |
reHepaTuBHble MyTauuu. CTBOJOBBIE KJeTKU. [IpuHIUMIBI 370poBOro obpa3a *KU3HU, AUATHOCTUKH,
npopWIAKTUKA M JIEYEHUS TeHEeTHYeCKUX Oose3Held. MeanKo-TeHeTHYeCKoe KOHCYJIbTUPOBAHHE.
3HaueHue MEIMIMHCKOW TE€HETHUKUM B MPEJOTBPAIICHWHM M JIEYEHMH TE€HeTHYeCKUX 3a0osieBaHUN
4eJI0BEKa.

JdemoHcTpaumuu:

[Toptpetsi: I. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepuko, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuubl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHHE W €ro IUTOICHETHYECKash OCHOBay,
«3aKOH paclIeIJICHUs] U €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI rameT», «/lurudpuanoe
ckpeuBanue»,  «lluromornyeckue - OCHOBBI ~ JUTMOPHAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3aumonelicTBue amienbHBIX T'eHOB», «l'eHeTnueckue KapThl pacTE€HUH, >KMBOTHBIX U YEJIOBEKaY,
«['enernka nosay», «3aKOHOMEPHOCTH HACJIEA0BAHHUS, CLEIJIEHHOTO € NoJIoM», «KapruoTuIel yenoBeka
1 )KMBOTHBIX», «Buabl u3aMeHunBoCTHY», «MoaudukannoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
¢baxTopay, «I'eHeTHKa rpymni KpoBuy», «MyTallMOHHAs U3MEHUYHUBOCTH.

OOGopynoBanue: Mojenu-ammMkanun — «MoHoruOpuaHoe — ckpeuuBaHue», «HemomnHoe
JIOMUHHpOBaHuE», «JluruOpunHoe ckpemmuBanuey, «llepekpéer XpomMocom», MHKPOCKON U
Mukpornpenapat «Jpozoduray (Hopma, mytaruu GopMbl KPBUTHEB U OKPACKH Tela), repoapuii «I'opox
ITIOCEBHON».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHast paGora Ne 5. «lM3yueHue pe3ynbTaTOB MOHOTHMOPUIHOTO W JUTHOPUIAHOTO
CKpEUIMBaHUA y AP030(UiIbI HA TOTOBBIX MUKpPOIpEnapaTax.



JlaGopatopHast pabota Ne 6. «M3ydyeHne MOAM(PUKALMOHHON HM3MEHYMBOCTH, IOCTPOCHHE
BapHALMOHHOTO PsJla U BAPUALMOHHON KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk Hayka W IPOIECC. 3apOoXkIEHUE CeNeKIMU W aomecTukanus. Yuenune H. U.
BaBuioBa 0 1meHTpax MPOUCXOXKIACHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHHS JOMAIIHUX KUBOTHBIX. COopT, IOpOa, ITaMM.

CoBpeMeHHBIE METOABI CeNeKIMU. MAacCOBBIi M WHAWBUIYAIBHBIH OTOOPHI B CEJCKIHH
pacteHuil M XKHUBOTHBIX. OlEeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEeIIMBAaHUE — WHOPUAMHI.
Yucrass nunausa. CKpeulMBaHWE YUCTHIX JIMHUHA. 'eteposuc, winm ruOpugHas cwia. HepoacTtBeHHOe
cKpeuBanue — ayropuauur. Otnanénnas rudpuausanus 1 e€ ycnexu. MIckyccTBeHHBIN MyTareHes u
I0JIy4Y€HUE TOTUIUIONA0B. JIOCTHIKEHUS CEJIEKIIMM PACTEHUM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

bruorexHonoruss Kak oOTpaciab NpPOu3BOACTBA. ['€HHas uWHXeHepusa. OTalbl CO3JAHUA
pexomOunanTHOU JIHK u TpancrenHsix opranuszmoB. Kierounas umxenepus. Kierounsie KyiabTyphbl.
MuKpoKIOHaJIbHOE pa3MHOXKEHHE pacTeHM. Kionuposanue BBICOKOITPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOIHYeCKUe U Thuueckue npoodiemel. [MO — reHernuecku
MOJU(UIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuubr u cxembl: KapTa «LIeHTpBI TPOUCXOXKICHHSA W MHOT000pasusi KyJIbTYpPHBIX
pactenuit», «llopoxpl moMamHMX XUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHMi», «OTnanéHHas
rubpunmsamus», «Pabotet  akagemuka M. @. UBanoBay, «llomummonmus», «OOBEKTHI
O6uotexHonoruny, «Kierounsle KynbTyphl U KIOHMpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC T'€HOB,
XPOMOCOM.

OO6opynoBaHue: MYJSDKA IUIOJIOB UM KOPHEIJIONOB JAMKMX (OPM U KYJIbTYpHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHbIie U IpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTH)KEHMS CeJNEKIMM pacTeHMM W JKMBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0O (epMy, COPTOUCHBITATEIbHBIH Yy4YacTOK, B TEIIMYHOE
XO035ICTBO, 1ab0OpaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHSL.

[Ipennockuiku BO3HUKHOBEHHS YBOIIOIMOHHON TEOPHUH. DBOIIOIMOHHAS TEOPHUS U €€ MECTO B
Oouomnorun. BrusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HaAYK.

CunerenbcTBa 3BoMOIMH. [laneoHToNOrNUECKHE: MOCIEA0BATEILHOCTD MOSBIECHUSI BUAOB B
MAJICOHTOIOTUYECKON JIETOMHCH, TIepexoaHble ¢opMbl. buoreorpaduueckue: CXOACTBO U pazIuyue
(bayH u ¢0p MATEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA U pa3Nu4us SMOPHOHOB pAa3HBIX BUIOB TO3BOHOYHBIX.
CpaBHUTEIIEHO-aHATOMHYECKHE: TOMOJIOTHIHBIC, aHAIOTHYHBIC, PYJUMCHTAPHBIC OPTaHbI, aTABU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACIEACTBEHHOCTH W  OCHOBHBIX
METa0OJTMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

Opomrormonnas Teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHHSI JapBUHU3MA. J[BIOKyIIINe
CHJIBI ABOJIIOLIMK BHUAOB MO JlapBUHY (M30BITOYHOE PAa3MHOXKEHHE NMPHU OrPAaHUYEHHOCTH PECYpPCOB,
HeolpeaeéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas Teopus sBostonun (CTI) u e€ 0CHOBHBIE TTOJIOKECHUSI.

Mukposodmtorus. [lomynsnus kak eIMHUIA BUAA U IBOJIOLUU.

JBwxymme cuibl ((pakTophl) IBOJIOIUK BUIOB B NpHpoAe. MyTallMOHHBIM MpoIecc |
KOMOMHATUBHASI U3MEHUMBOCTb. [10My ISIIMOHHbIE BOJTHBI U Ipeiid reHoB. M30omsius u MUTparms.

EcrecTBennsbIit 0T00p — HampasJstomuid GakTop aBomroIuu. @OpMBI €CTECTBEHHOTO 0TOOpA.



[Tprcnoco0IeHHOCTh OPraHU3MOB KaK PE3yJbTaT 3BOJIONUH. [IpuMepsl MpHcrnocoOaeHu y
Opranu3mMoB. ApoMop(]o3bl U UIMOA AN TAIIH.

Bun wu BupmooOpazoBanme. Kpurtepum Buga. OcHoBHblE (OpMBI  BHA000Pa30BaHUS:
reorpaduyeckoe, 3KOJIOrH4ecKoe.

MaxkposBomrorusi. PopMbl  3BOMIONMU:  (QUIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[TpoucxoxaeHne OT HecHelMalIu3UpOBaHHBIX MpeAkoB. IIporpeccupyromas cnenuanin3amnus.
AJnanTuBHAs paguanus.

JdemoHcTpaumuu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. [apsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkensb, @. Mromep, A. H. Cesepiios.

Tabmunpl 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apOJbIlIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «PopMbl O0pbObI 3a cyllecTBOBaHUE», «EcTecTBEHHBI OTOOPY,
«MHoroo0pa3ue copToB pacTeHuil», «MHoOrooOpasue TMOpoa >KUBOTHBIX», «llomymsuumy,
«MyTanMoHHass U3MEHYHUBOCTHY, «Apomopdossl», «anmoananranum», «OOmas nereHepamus»,
«IBmxymme cuinbl sBomonuny, «Kapra-cxema mapmipyra myremectsus Y. Jlapsunay, «boprba 3a
cymectBoBanuey», «lIpucnocobneHHOCT, oOpraHu3MoBy, «leorpaduyeckoe BUAO00Opa3OBaHHEY,
«DKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUIEKLIHMS HACEKOMBIX C PAa3IMYHBIMU THIIAMHU OKpPAacKH, HAOOp IUIONOB U
ceMsiH, KoJuiekuus «lIpuMepsl 3alUTHBIX NPUCHOCOOIEHUI Y >KUBOTHBIX», Mojenb «OCHOBHbBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJeNb «CTPOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapta mupa, KoJieKius «DopMbl COXPAaHHOCTH MCKOMAEMBIX KHUBOTHBIX
U pacTeHui», Monenb anmiukauus «llepekpéct Xpomocom», BiakHble mpenapatel «Pa3zButue
HacekoMoro», «Pa3BuThe JArymkn», Mukpomnpemnapar «Jposoduna» (Hopma, MyTauuu QGOpMbI
KPBUTHEB U OKPACKHU TEJA).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabGora Ne 2. «Omnucanue NPUCHOCOONIEHHOCTH OpraHuzMa u  eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KU3HU Ha 3emuie.

JloHayuHble TpPEJICTaBICHUSI O 3apOXKACHUM >KW3HM. HaydHble TMIOTE3bl BO3HMKHOBEHMUS
KM3HM Ha 3emye: abuoreHe3 M MaHCHepMus. XUMHYECKas SBOJIOLUA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX. ODKCIEPUMEHTAJIbHOE IOATBEPKACHUE XUMHYECKON
sBomonu. HavanmeHble aTambl Ouonormueckoil spomtonmu. ['mmoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM U HUX HBOJIOLHUA.
DopMHUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

PazButune xu3Hu Ha 3emiie 1o spam U nepuoaam. Karapxei. Apxeickas U mpoTEpoO30McKas
opbl. Ilanmeo3oiickas 3pa u e€ mepuonbl: KeMOpUHCKUI, OpAOBUKCKHUH, CUIYPUHUCKUHN, J€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo3zoiickas 3pa U €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M TeoJIOTHYECKUX IpolueccoB. OCHOBHBIE 3Talbl SBOJIIOLMH
PacTUTEIBHOTO U KUBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHui U KUBOTHBIX. [losiBleHue, pacuBeT u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MHpa KakK OTpa)k€Hue SBOMOLMH. OCHOBHBIE CUCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

DBOJIOLMS YETIOBEKa. AHTPOIOJIOTHS KaK HayKa. Pa3BUTHE MPEACTaBICHUN O MPOUCXOXKIECHUN
gyenoBeka. Meroabl M3yueHus aHTpornoreHe3a. CXOACTBa M pa3iIMuusl 4YEJIOBEKa M IKUBOTHBIX.
CucremaTnyecKkoe Moja0KEHNUE YEIOBEKa.

JBmwxymue cuibl (hakTopbl) aHTporioreHesa. HacieacTBenHast U3MEHYHMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUH TPYy/1a, MBIILICHUE, PEUb.



OcCHOBHBIE CTaIMM U BETBU BOJIIOIIMH YEJIOBEKA: aBCTPATIONUTEKH, UenoBek ymenslil, UenoBek
npsaMoxo i, Yenosek Heanaeprainbckuil, YemoBek pazyMmHbiil. Haxonknm MCKOmaeMbIX OCTaTKOB,
BpEMs CYIIIECTBOBAaHHUS, 00JaCTh pacpOCTpaHEHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPY/IHS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pAChl: €BpOIEOHAHAas (eBpa3uiicKas), Herpo-
aABCTPAJIOUIHAS (3xBaTopuasibHas), MOHTOJIOUIHAS (a3uarcko-aMepuKaHCKas). Yepthl
MPUCIIOCOOJICHHOCTH MPEJCTaBUTENeH YeI0BEUYEeCKHX pac K YCIOBHSM cyllecTBoBaHMs. EQMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Moptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. /lapBun.

Tabmuupel u cxembl: «Bo3nukHoBeHue CoylHEUHOW cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
Mupay, «PacturenpHas kietkay, «KuBotHas kieTka», «lIpokapuoruueckas kietka», «CoBpeMeHHast
CUCTEMA OpPraHMYecKoro Mupa», «CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS 4YEIOBEKa H
YeIIOBEKOOOPa3HbIX  00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOTHYCCKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 YelOBeKay, «/lpeBHeiue moamn», «pesHue moan», «llepBbie COBpeMEHHBIE JTH0I1»,
«YenoBeueckue pachi».

O6opynoBanne: Mmynsku — «lIpoucxoxknenue  yenoBeka»  (OIOCTBI  aBCTPAJIOMUTEKA,
MATEKAHTPOIa, HEaHAEpPTalIblla, KPOMAHbOHIIA), CICNKH WM HW300paKEHUS KaMEHHBIX OpYAHM
MEepBOOBITHOTO 4YeNoBeKa (KaMHU-YOMNMEphbl, pyOuina, ckpebia), TreoxpoHojoruyeckas TabmuIa,
KOJUIEKIUS «DOPMBI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[IpakTtuueckas padora Ne 1. «/M3ydeHne HMCKOMAEMBIX OCTAaTKOB PACTEHUN U KUBOTHBIX B
KOJUIEKLIUSAX».

OKcKypeusi «DBOJIIOLMST OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAY4HbBIH WM
KpaeBequecKuii My3eit).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud M pa3liebl SKOJIOTHMH. MeTOo/Ibl SKOJIOTHYECKUX HCCIIET0BAHMIM.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpTaHU3MOB: BOJHAs, Ha3eMHO-BO3ylIHAs, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Oxonorudeckue (daktopsl. Kiaccubukanus skonoruueckux (akTopoB: abOHOTHYECKHE,
OMOTUYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE SKOJIOTHUECKUX (PAaKTOPOB Ha OPTraHU3MBI.

AlGuotnueckue (HakTopsl: CBET, TeMIEparypa, BiaxHocTb. Dotonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (paKTOpoB. bromornueckue puTmel.

buotnueckue ¢dakropbl. Buasl 6MOTHYECKHX B3aUMOJIEHCTBUIN: KOHKYPEHIIHSI, XUITHIHYECTBO,
cuM6muo3 u ero (opmel. Ilapazutnsm, koomepanusi, MyTyadu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTBO). AMEHcanu3M, HeUTpanu3M. 3HauyeHHe OMOTHYECKHX B3aUMOJCHCTBUN s
CYIIIECTBOBAHMS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapaKTepUCTUKU nonyiasuud. (OCHOBHBIE TIOKa3aTelyd  MOIMYJISIUU:
YUCJICHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTparHs. JIMHAMUKA YUCIEHHOCTH
MONYJISALMU U €€ PETyIsIus.

JdemoHcTpaumuu:

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

Tabmumpl u cxemsl: kapta «lIpupomnsie 30HBI 3eMian», «Cpenbl OOWTaHHS OPTaHU3MOBY,
«Dotonepuoansmy, «llomymsaumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSIIUU UH(DY30pUu-
Typenbkny, «[luiesbie nemnmy.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopaTopnass pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH PAaCTEHUW M3 pa3HBIX MECT
OoOUTaHUS.

JlaGopaTtopnas pabota Ne 4. «BiusiHMe cBeTa Ha POCT M PA3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYISIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBI.



Coo01mecTBO Oprann3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHIOBAs, MIPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunpi-noMmuaantel. CBsizu B OHOIIEHO3E.

Dkonorudeckue cuctembl (3kocucremsbl). [loHsTHE 00 »dKOCHCTEeME H OHOTEOICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MOTOK HEPTUU B dKocHucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU 3KOCHCTEMBI. [IuieBsie
uenu u cetd. OCHOBHBIE [IOKa3aTead »dKOCHUCTEMbI: Ouomacca, NPOAYKUHUA. KOJIOTHMYECKHe
NUpaMMIbl: TOPOAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA HKOCHUCTEM: YCTOMUMBOCTb,
camoperynsanus, pazsutue. Cykieccus.

[IpuposnHblE SKOCUCTEMBI. ODKOCHCTEMBI 03€p U peK. OKOoCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBL. YpOOIKOCcHCTEMBI. buonorunueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

bruopazHooOpazue kak (akTop YCTOWYMBOCTH OKOcUCTeM. CoOXpaHEHHE OHOJOTHYECKOrO
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panunsl, coctaB u crpykrypa 6mocdepsl. Kupoe
BemecTBO U ero gpynkuun. OcobeHHocTn O6Mochepsl Kak rodanbHOM SKocucTeMbl. J[nHamuueckoe
paBHOBeCHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTbl BeliecTB U OHOTCOXMMHUYECKHE IIMKJIBl SJIEMEHTOB (yriepona, asoTa).
3oHanpHOCTH OHochepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emmn. AHTpomoreHHble M3MeHeHUss B Ouocdepe. [nmobanbHbie
9KOJIOTMUYECKUE IPOOIIEMBI.

CocymiecTBoBaHH€e HpUpOabl M denoBedecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA
ycroitunBocTi  Omocdeprl. OCHOBa pAIMOHAIBHOTO YIPABICHUS MPHUPOIHBIMH pecypcaMu M HX
ucnosib3oBanue. JlocTikeHst OMOJIOTMH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

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

Tabmunel u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpyKTypay, «llpupoansie
cooOuiecTBay, «llenu nuranusy, «Kkojaoruueckas nupamuiay, «buocdepa u yenoseky», «Ikocucrema
LIMPOKOJIMCTBEHHOTO Jiecay, «JKOocUCTeMa XBOMHOro yeca», «buoieHo3 Bomoéma», «ATpoIEeHO3»,
«I[TpumMepHbIE aHTPONOIreHHBbIE BO3/AEHCTBHUS Ha NPUPOAY», «BakHeWIIMe MCTOUYHUKU 3arpsi3HEHHs
BO3AyXa M TPYHTOBBIX Boa», «[louBa — BaxkHeWmas cocTaBisonias Ouocdeprr», «DaKTOPHI
nerpajgauuu 1nousy, «IlapHukoBelii 3¢ dexT», «DaKkTopbl pagMoaKTUBHOIO 3arps3HEHUst OHMocheps»,
«O0bmas crpyktypa Ouochepw», «Pacmnpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIA 3SKpaH
6uocdeps», «Kpyrosoport yriepona B buochepe», «kKpyroBopor azora B Ipupoae».

OOGopynoBanue: Mojaenb-anmIuKanus «Tunuunaeie OUOIEHO3bI», TepOapuil «PacTuTenbHBIC
cooOmiecTBay, Kojulekuuu «bruonenosy», «Bpeantenn BaXHEHIINX CETbCKOXO3IHCTBEHHBIX KYIbTYDPY,
repOapuy M KOJUIEKIIMU PACTCHUI W KUBOTHBIX, PUHAUICKAIINE K PA3HBIM IKOJIOTHYECKUM TPYIaM
oxHoro Buza, Kpacnas kaura Poccuiickoit denepariin, n300paskeHust OXpaHsIeMbIX BUAOB PACTCHUN U
KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHM A [TPOI'PAMMEI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnMBalOTCA TpeOOBaHUS K pe3yldbTaTaM OCBOCHHS
o0y4aroIMMUCS MpOrpaMM CpeAHEro oOmero oOpa30BaHUS: JIMYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JAMYHOCTHBIX pE3yJbTAaTOB OCBOEHUS npeamera «buonorus» BbIAEIEHBI
CJIEIYIOINE COCTABJISIFOIINE: OCO3HAHKNE 00YJaIOMUMHUCS POCCUMCKON TpaskIaHCKOW WIEHTUYHOCTH —
TOTOBHOCTU K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTM U CaMOOIIPEAEICHHUIO, HAIWYUME MOTHUBALMM K
00y4eHHI0 OMOJIOTHMHM, LEJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJECHUN JMYHOCTH Ha OCHOBE



KITIOYEBBIX LIEHHOCTEH W UCTOPUYECKUX TPAAULIUI pa3BUTUS OMOJIIOTUYECKOTO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, NPUCYHIIMMH CHUCTEME OHOJIOTUYECKOro o00pa3oBaHUs, HAJIMYUE SKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TITAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHMSI IpeaMeTa «broIorusy) 10CTUraroTcsl B €IMHCTBE yueOHOU
U BOCIWTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUM C  TPAJUUUOHHBIMM  POCCUUCKUMH
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, HPUHATHIMU B
oOmiecTBe NpaBWJIaMU U HOpPMamMH TMOBEACHHUA M CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI M CAMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEW IIO3MLMU JIMYHOCTH, HATPUOTH3MA,
YB@XEHUS K 3aKOHY U IPaBONOPAJKY, YEJIOBEKY Tpylda M CTAapuIeMy IOKOJEHHUIO, B3aUMHOTO
YBa)KEHUS, OEPEKHOTO OTHOIICHUS K KYIbTYPHOMY HACIEIUIO M TPAIUIMSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepanuu, Npupoje U OKPYKaroleu cpee.

JInuHOCTHBIE pE3yNbTAaThl OCBOEHMS YyueOHOro mnpeamera «buosorus» IOJKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMi, MMO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMpPEHUE >KU3HEHHOTO
OIbITAa U ONbITA JEATEIBHOCTH B MPOLIECCE pealu3alMi OCHOBHBIX HAINpaBJICHUHW BOCIIHUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

¢ chopMHPOBAHHOCTh TPAXKIAHCKONM MO3ULIUK OOYy4AIOUIErocss Kak AaKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

® OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSAIKA;

® TOTOBHOCTb K COBMECTHOH TBOPYECKOW JESITEIbHOCTH IMPH CO3JaHUM Y4EeOHBIX
IIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BBIMOIHEHUH OMOJIOTHYECKUX
IKCIIEPUMEHTOB;

® CIOCOOHOCTH OINpPEAENITh COOCTBEHHYIO TO3UIUIO IO OTHOIIEHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

e YyMEHHE YUYUTHIBaTh B CBOUX JEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHMBHOI'O
B3aUMOJICHCTBUS JIOJIeH € pa3HbIMM YOEXKICHUSIMHU, KYJIbTYPHBIMU I€HHOCTSMU H
COLIMAJIbHBIM IOJIOXKEHHUEM;

® TOTOBHOCTb K COTPYAHMYECTBY B IPOLIECCE COBMECTHOIO BBHIMOJHEHUS Y4YEOHBIX,
MIO3HABATEJIBHBIX U MCCIIEN0BATENbCKUX 33]a4, YBaXKUTEIBHOIO OTHOLIEHHUSI K MHEHUIO
OIIOHEHTOB NP 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

® TOTOBHOCTb K T'YMAHUTApHOW U BOJIOHTEPCKOM EATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

e CchOpPMHPOBAHHOCTh POCCHUHCKOW TpaXJTaHCKOW  HWACHTUYHOCTH, MaTPUOTH3MA,
YBa)XEHUsI K CBOEMY HapoAy, 4YyBCTBa OTBETCTBEHHOCTH meper PonuHON, roprocTtu 3a
CBOM Kpail, cBow PoauHy, CBOM A3BIK W KYJIbTYpY, HPOILIOE M HACTOSIIEE
MHOTOHAIlMOHAJIBHOTO Hapoaa Poccuy;

® [ICHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIEIUI0O W NaMSATHUKAM MPUPOJIBI,
nocTkeHusM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

e CrocOOHOCTh OIIGHMBATh BKJIAJ POCCUHMCKHMX YYEHBIX B CTAaHOBJICHHE U DPa3BUTHE
OuoNorMy, TOHUMAaHUA 3HAYCHHsI OMOJIOTUM B MO3HAHUU 3aKOHOB MPUPOBI, B KU3HU
YyeJIoBeKa U COBPEMEHHOTO 00IeCTBa;

e yjeiiHas yOeXIEHHOCTb, TOTOBHOCTH K CiIyKeHHMIo u 3ammure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® OCO3HAaHHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOAA;

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHUS;



CIIOCOOHOCTh  OLIGHWBAaTh CHUTYallMi0 W TNPHUHUMATh OCO3HAHHBIC  PEIICHUs,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYyIIETo;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJMTENSIM, CO3JaHHI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEWHOMN JKM3HU B COOTBETCTBHM C TPALULIUSIMU
HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAs ICTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHU;

MMOHUMaHUE SMOLMOHAIBHOTO BO3JICHCTBHS KUBOW MIPUPOABI U €€ IEHHOCTH;
TOTOBHOCTh K CaMOBBIP@KECHHUIO B PAa3HbIX BHJAX HCKYCCTBA, CTPEMJIEHUE IMPOSBISATH
Ka4yeCTBa TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GopMHUPOBAHMUSA KYJIbTYPHI 310POBbSl U 3MOLHOHAJIBHOIO
os1aromostyums:

NOHMMaHWe U peanu3alus 340poBoro u 0Oe3omacHOro obpasa >XKU3HU (310pOBOE
NUTaHUE, COOJIIO/IEHNE TUTMEHUYECKUX MpPaBWJI U HOpPM, COalaHCUPOBAHHBIN pPEXUM
3aHATUM U OTIbIXA, peryssipHas GU3n4ecKas akTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY
310POBBIO;

NOHMMAHWE LEHHOCTU IPaBUJ HMHAWBUIYaJbHOTO U KOJUIEKTUBHOIO O€3011acCHOr0
IIOBEJICHUS B CUTyalUsX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOACH;

OCO3HAHME IOCIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

FOTOBHOCTb K  AaKTHUBHOW  JI€ATEIBHOCTH  TEXHOJOTMYECKOW M COLMAIbHOU
HalpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIMHUPOBAThH, IJIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHATH TAKYIO JESTEIbHOCTD;

UHTEpeC K pa3inyHbIM chepaM npodeccHoHaNbHOM AeITeNbHOCTH, YMEHNUE COBEpIIATh
0CO3HaHHBII BbIOOp Oyayliei npodeccun U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IUTaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCel
KHU3HH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUECKHU 11€1ec000pa3Hoe OTHOIIEHHWE K NPUPOAE KaK HCTOYHMKY >XH3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS KOJIOTMYECKON KYNbTYphl: IPUOOpETEHHE OIBITA MIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOIIEN CPE/Ibl;
OCO3HaHHUE T1100aJIBbHOrO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pelieHus;
CIIOCOOHOCTh HCIIONIB30BaTh MpPHOOpeTaeMble MPH H3YYEHUHU OWMOJOTMHM 3HAHUS U
YMEHHMsI TIPU PEUIeHUH MPOoOJIeM, CBA3aHHBIX C PALMOHAIBLHBIM MPUPOAOIOIH30BAHUEM
(coOnroseHue TmpaBWJl TOBEACHHS B TPUPOJE, HAMpPABICHHBIX HA COXpaHEHUE
paBHOBECHSI B SKOCUCTEMAaX, OXPaHy BHJIOB, DKOCUCTEM, OnoCchepsbl);

AKTMBHOE HENPUATUE IAEHUCTBUH, NPUHOCALIMX BPE OKPYKAIOLIEH NMPUPOJHOU cpene,
YMEHUE  TPOTHO3UPOBATH  HEOJArOMPUSATHBIE  DKOJOTMYECKHE  IOCIIEACTBUS
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIATh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKON KYJIbTYphl, ONbITA
JESATEIIBHOCTH SKOJIOTMUECKOM HAIlpaBIEHHOCTH, YMEHHUSl PYKOBOJCTBOBAaTbCS MMM B



[I03HABATEJIbHOM, KOMMYHUKAaTUBHON U COLMAJIbHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO
B [IPAKTHUYECKOU JIE€ATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;
8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

e chopMHPOBAaHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSL HAyKW W OOILECTBEHHOM MPAKTUKHA, OCHOBAHHOTO Ha JHAJIOTE KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

® COBEpIICHCTBOBAHHME  SI3BIKOBOM M  YHUTATEIIbCKOM  KYJIBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMU U TTO3HAHUS MUPA;

e TMoHuUMaHHe crienupUKU OMOJIOTHHM KaK HAayKd, OCO3HaHHUS €€ poiu B (GOPMUPOBAHUU
palMoOHaIbHOIO HAyYHOTO MBILIUICHUS, CO3JAAHUU LEJIOCTHOTO TMpeACTaBleHUs: 00
OKpYXAloIleM MHpPE KaK O €JUHCTBE IPHUPOJIbI, YeJIOBeKa W OOIIECTBA, B IMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuH MpoOJeM COXpaHEHUs MPHUPOIHOTO
paBHOBECHS;

e yOEXKIEHHOCT, B 3HAYUMOCTH OWONOTMM JUII  COBPEMEHHOW  IIMBWJIM3ALIMU:
o0Oecrie4eHUss HOBOTO YPOBHSI Ppa3BUTHsSI MEIUIMHBI, CO3JaHHUE TEPCHEKTUBHBIX
OMOTEXHOJOIHM, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBbl PA3BUTHUS YEIOBEUECTBA,
noucka MTyTed BBIXOAA M3 TIIOOANBHBIX HKOJOTMUYECKUX MpodiieM U obecriedeHus
nepexoja K yCTOMUYMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY HMCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

® 3aUHTEPECOBAHHOCTh B TMOJYYCHUU OUOJOTHYECKUX 3HAHUW B LEJSAX IOBBIIICHUS
o0miel KyJIbTyphl, €CTECTBEHHO-HAy4YHOM TpPaMOTHOCTH, KaK COCTaBHOM YacTH
(GyHKIIMOHAIBHOW TpPaMOTHOCTH OOyd4arommxcs, (opMupyeMol TMpu HU3YYCHHUH
OuoJIoruy;

® [IOHMMaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh MONydyaeMble 3HAHUS 7Sl aHaIu3a U 00BSCHEHUS SIBICHUN
OKPY)KAIOIIET0 MHpa M MPOUCXOANIMX B HEM HM3MEHEHUM, YyMEHHUE JelaTh
000CHOBaHHbIE 3aKJIIOUEHHsT Ha OCHOBE HAaYYHBIX (DaKTOB M HMEIOLIUXCS JaHHBIX C
EJIBI0 MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

® CIOCOOHOCTH CaMOCTOSTEIBHO HCIOJIb30BaTh OMONOTUYECKUE 3HAHUS Ui PEIHICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

® OCO3HAHHE IIEHHOCTH HAYYHOU JIeATeIbHOCTH, TOTOBHOCThH OCYIIECTBIISATH TPOCKTHYIO U
MCCJIEI0BATENBCKYIO IESITENIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

® TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOpPAa30BaHUIO, K
AKTHBHOMY TOJTYyYEHHIO HOBBIX 3HAHUH MO OMOJOTHU B COOTBETCTBHH C YKU3HCHHBIMU
NOTPEOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATHBI

MeranpenmeTHble pe3ylabTaThl OCBOCHUS YydeOHOTO mpeamera «bHONOTHS» BKIIOYAIOT:
3HAUUMBbIE  JI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIMUXCA  MEKIUCIHUIUIMHAPHBIE
(MexmpenMeTHbIe) OOIIeHAYYHBIC MOHSTHS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KApTUHBI MHUpa U
cnenu(uKy METOJOB TIO3HAHHUS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPrus,
SIBIIGHUE, TMPOIIECC, CHUCTEeMa, HAy4HbIN (DaKkT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
uccaeoBaHue, HAOMIOICHWE, W3MEPEHHE, DJKCIEPUMEHT U JAPYTHUX), YHHUBEPCAJIbHBIE YyUeOHBIE
neicTBusl (TO3HABaTEeNbHBIE, KOMMYHUKATUBHEIEC, PErYISTHBHBIC), obecneunBarone GopMUpOBaHHEe
(YHKIIMOHATBFHOM TPaMOTHOCTH M COIMAJIBHOM KOMIIETCHIIMM OOYYalOIIUXCs, CIOCOOHOCTH
00yJaromuXxcsi HCIOJBb30BaTh OCBOCHHBIC MEXINCIHUILTMHAPHBIE, MHUPOBO33PCHUECKUE 3HAHUS U
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEIFHON U COITMATILHOM MPAKTHKE.

MeTtanpeamMeTHbIe Pe3yabTaThl OCBOCHHUS MMPOTPAMMBI CPETHETO 00IIET0 00Pa30BAHMSI TOJKHBI
OTpaXkaTh:

OBiaieHUe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /I€/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:



CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAIM3UPOBATH MpOOJEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCITIOJIb30BaTh MPH OCBOSHHHM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIu3a,
CUHTE3a, CcpaBHEHUs, Kiaccudukaruu, O000OIIEHUs), PaCKpPbIBaTh  CMBICI
OMOJIOTMYECKUX NOHATUH (BBLAEIATh UX XapaKTepHbIEe IPU3HAKH, YCTAHABIMBATH CBSI3U
C IpyTUMHU MOHATUSAMU);

OINpeneNATh LEeIu ACATENbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH UX JIOCTHUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C TOCTABICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS Ui OOBSICHEHHs (DAaKTOB W SBJICHUM KUBOH
IPUPOIB;

CTPOUTBH JIOTUYECKHE PACCYXJIEHHUS (MHAYKTHBHBIC, NEAYKTHBHbBIC, IO AHAJIOTHUH),
BBISBJIATh 3aKOHOMEPHOCTM M IPOTHUBOPEYUS] B pAcCMaTPUBAEMBIX SIBJICHUSX,
(opMyTHpPOBaThH BHIBOJBI U 3aKIIIOUYCHUS;

HIPUMEHATh CXeMHO-MO/IEIbHbIE CPEJICTBA JUISl IPE/ICTABIICHUS CYILIECTBEHHbIX CBsA3EH U
OTHOILEHUH B U3y4aeMbIX OMOJIOIMYECKMX OOBEKTaxX, a TaKkKe MPOTHBOPEUYHM pa3HOIro
poJia, BEISIBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IUIAH pelIeHHs MpoOjsemMbl ¢ Yy4ETOM aHaIW3a HMMEIOLUXCsS
MaTepHaIbHBIX U HEMaTEPUATbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI NeATEIbHOCTH;

KOOPAWHUPOBATh M BBIIOJHATH pabOTy B YCIOBHSIX PEaJbHOTO, BUPTYaIbHOTO M
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE IeHCTBHS:

BIIAJICTh HABBIKAMU  y4eOHO-MCCIEOBATEIBCKOH H  TMPOEKTHOW  JEeSATEIHHOCTH,
HaBBIKAMH Pa3pelieHus mpodaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUsS MPAKTUUECKUX 3aJad, IPUMEHEHUIO Pa3JIMYHBbIX METOJIOB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUIBI JEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIINU, TPEOOPA30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIIHSIX, B TOM YHCIE
MIPU CO3aHUM YIEOHBIX M COLIMATIBHBIX MPOEKTOB;

dbopMupOBaTh HAY4YHBIH THUIl MBIIUICHUS, BIAJA€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMHU U METOJAMU;

CTaBUTHh M (HOPMYITHPOBATH COOCTBEHHBIC 33/1aUul B 00pa30BaTEIbHOMN ACATEIBHOCTUA U
JKU3HEHHBIX CUTYalMSIX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTYaJW3UpOBaTh 3a/ady, BBIJBHUTATh
TUTIOTE3Y €€ pelleHns, HaXOAUTh apTyMEHTHI JIJISl JOKA3aTebCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh TOJYyYEHHBIE B XOJE PEIICHHS 3aJauyd pPe3ybTaThl, KPUTHYCCKU
OIICHUBATH UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATH II€TICHANPABIECHHBINA MOUCK TEpEeHOca CPEACTB U CIIOCOOOB ACHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

YMETb NEPEHOCUTh 3HAaHHWA B [IO3HABATEIbHYI0O M MPAKTHYECKYI0 obiactu
KHU3HEACSITEIbHOCTH;

YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBbIE UJEH, MpeJiaraTb OPUTHHAIIbHBIE MOAXOJbl U PEIICHHUs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padorta ¢ nnpopMmanmeii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(popMarn (Tekcre yueOHoOro mocobus,
HAY4YHO-TIOMYJISIPHON  JMTeparype, OHOJOIMYECKUX CJIOBapsX U  CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHanM3upoBaTh HH(POPMAIUIO
pa3IMYHbIX BUAOB U (HOPM INpEJCTaBICHHs, KPUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
¥ HETIPOTHBOPEYHBOCTH;

(GopMynHupoBaTh 3alpochl U MPUMEHATh pa3IMYHbIE METOABI IPU HOUCKE U 0TOOpe
6uosnornyeckoi MHGopMaIK, HEOOXOIUMOM /7S BHIIIOJIHEHUS Y4eOHBIX 3a/1a4;
nproOpeTaTh OMBIT UCHOIB30BAHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA,
COBEPILIECHCTBOBATh KYJIBTYPy AaKTHBHOTO HCIOJIB30BAHUSA PA3IMYHBIX MOUCKOBBIX
CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (GOpPMY MpEICTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);
UCIOJIb30BaTh HAayYHBIM fA3BIK B KayecTBE CPEJCTBa INpH paboTe ¢ OMOIOTHYECKOMH
uHpopMaLuell: MPUMEHATh XMMHUYECKHe, (pu3nyeckue M MaTeMaTHYeCKHUe 3HAKH U
CUMBOJBI,  Qopmynbl,  abOpeBHaTypy,  HOMEHKJIATYypy,  HCIOJb30BaTh U
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPE/ICTBA HATIIATHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHWS M 3alIUThl WHpOpManuy, HHOOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ1ajleHNe YHUBEPCATbLHBIMH KOMMYHHUKATHBHBIMH JeiCTBHSIMH:
1) o6menmne:

OCYLIECTBIIAITh KOMMYHUKAIlMM BO BCeX c(epax J>KH3HHM, AaKTHBHO Yy4YacTBOBaTh B
Uajiore WIN IUCKYCCHM II0 CYIIECTBY OOCyKaaeMod TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKICHHUS OTHOCHUTEJIHO BBIMOJIHEHUS IpelaraeMoi 3aaauu,
YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3HMIMHK JAPYrUX YYaCTHHKOB TUANIOTA WA
JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE Cpe/CTBa OOLIEHMS, MOHUMATh 3HAUYEHUE COLMATbHBIX
3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYyalldii, YMETh CMSTYaTh
KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIME CIIOcOOaMH OOIICHHUS W B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS
JPYTUX JIIOJIEH, IPOSBIISTh YBAXUTEIHHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOM
dopme hopMyIHpPOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJB30BAHUEM S3BIKOBBIX
CPEnCTB.

2) COBMeCTHAasl eI TeJIbHOCTD:

MOHMMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW M HMHIUBUAYATbHOH pPabOTHI
IIPU pelIeHnr OHOI0rnuecKoi MpobdieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS
IpyNIoBbIX (GOpM B3auMOJICHCTBUS IPU PELIeHUH Y4eOHOH 3a1a4H;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHUI C Y4ETOM OOLIMX MUHTEPECOB U
BO3MOXHOCTEH KaX/10T0 WieHa KOJUIEKTUBA,;

IPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAMHHPOBATh
JEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIAThH IUJIaH JEWCTBUM, paclpelessiTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYXK/IaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KayeCTBO CBOET0 BKJIAJa M KaXJOrO0 Yy4YacTHHKAa KOMAaHAbI B OOIIMI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUAM;

IpejiaraTb HOBbIE IIPOEKTHI, OLEHUBATh MU C MO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1ajieHHe YHHBEPCATLHBIMHU PeryJIATHBHBIMH 1eCTBUAMU:
1) camoopranu3amusi:



UCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUS 7S BBISBJICHHS MPOOJIIEM M WX pEIICHUS B
YKU3HCHHBIX M YUCOHBIX CUTYaIIHsX;

BEIOMpATh HAa OCHOBE OMOJOTMYECKMX 3HAHUU IIEJICBBIC M CMBICIOBBIC YCTAaHOBKU B
CBOMX JICHCTBUSX M MOCTYIKAX 10 OTHOIICHHUIO K )KHBOU MPUPOJE, CBOEMY 37]0POBBIO U
3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIIATH TIO3HABATEIHHYIO JCSITEIbHOCTD, BBISBISATH TPOOJICMEI,
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7aui B 00pa30BATEIILHON ACSITEIbHOCTU U
KU3HCHHBIX CHTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITh IUIAH PEHICHHsS] MPOOJEMBl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEIOUYTECHUIH;

JIaBaTh OIICHKY HOBBIM CUTYAIIHUsIM;

pacuIMpsATh pAMKH Y4€OHOTO IIPEMETa Ha OCHOBE JIMUHBIX MPEAMOYTCHUN;

JieNiaTh OCO3HAaHHBIA BBIOOP, ApryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
perieHmue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO W TIPOSIBIICHHIO IMUPOKOW JPYIUIMH B Pa3HBIX
o0yacTsX 3HAHWM, IOCTOSIHHO TOBBIIIATh CBOW OOpa30BaTEIbHBIA U KYJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNBTATOB LEIIAM;

BJIAJ€Th HAaBbIKAMHM II03HABATEJIbHOM peduIeKCMHM KaK OCO3HAHUS COBEpLIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM, UCIIOIb30BAThH
npuéMbI peIeKCUU AJIs OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELLICHUS;

YMETB OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€E PE3YIbTAaTOB AEATEIBHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMUMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPU aHATU3€ Pe3yJIbTaTOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eJ0BeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl ocBoeHUs mporpaMMbl COO mno Ouonoruud Ha 0a30BOM YpOBHE
BKIIIOUAIOT crienupuyeckue ans ydeOHoro mpeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ICUCTBUHN MO OCBOCHHIO, MHTEPIPETAIIMN U TTPEOOPa30BaHUIO 3HAHWM, BUABI IEATEILHOCTH
10 TIOJTYYEHUIO0 HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHUN B PA3IMYHBIX YUEOHBIX CUTYaIlUSX, & TAKKE B
peanbHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX ¢ OWosiorued. B mporpamme mpeaMeTHbIe pe3yabTaThl
MIPEJICTaBJICHBI TI0 TOJIaM 00yUYeHUSI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHUSI yueOHOTO Tpenmera «buonorus» ¢ 10 kaacce MOKHBI

OTpaXXaThb:
[ ]

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE W POJIM OMOJIOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUHM COBPEMEHHOUW €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa U HAYYHOTO MHUPOBO33PEHHsSI, O BKJIA/IE POCCHICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTUHM, (PYHKIIMOHAIHPHOW TPAMOTHOCTH 4YEJIOBEKa ISt
pCHICHUS ) XU3HCHHBIX 3a1a4;

YMEHHE DPACKpBIBATh COJCPKaHUE OHMOJIOTMYECKHX TEPMHUHOB M TIOHSATHH: KH3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpaIleHNe SHEPTHH ), TOMEOCTa3
(camoperynsanusl), YpOBHEBas OpraHU3allMsl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE
(penpoTyKIHst), HACIECTBEHHOCTh, HK3MEHYMBOCTh, POCT U Pa3BHUTHUE;



YMEHHUE H3j1ararb OMOJOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHAs, MyTaIlOHHas,
IEHTpaIbHAs JI0rMa MOJIEKYISIpHOU Omosorun), 3akonsl (I'. Mennens, T. Moprana, H.
WM. BaBunoBa) u y4yeHus (0 LEHTpaX MHOTooOpasusi M MPOUCXOXKIEHHS KYIbTYPHBIX
pactenuii H. WM. BaBwioBa), ompenensiTh TpaHUIBI UX HPUMEHUMOCTH K >XHBBIM
CUCTEMaM,;

YMEHHE BJIaJICTh METOJIaMU HAyYHOTO TIO3HAHMS B OMOJIOTUU: HAOJIO/IEHUE U ONHCAaHUE
JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI, OpraHu3alus U MPOBEIECHUE OMOJIOTHYECKOro
OKCIIEPUMEHTA,  BBIIBWKEHUE  TUIOTE3bl,  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEJIMYUHAMU, 0o0BsICHEHHE MOJTy4YEHHBIX PE3yJbTaTOB,
VCIIOJIb30BAaHHBIX HAYYHBIX NOHSTHUH, TEOPUH M 3aKOHOB, YMEHHUE J€JIaTh BBIBOJbI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BbIICIATH CYIIECTBEHHbIE NPU3HAKK BUPYCOB, KIETOK IPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHaA
BEIIECTB M MpPEBpallleHUs DSHEPruM B KIETKe, (POTOCHHTE3a, MJIACTHUYECKOTO U
HPHEPreTUUecKoro oOMEHa, XEMOCHUHTE3a, MHUTO03a, MeEHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHU S, UHAUBHUIyalIbHOTO PA3BUTHSI OpraHu3Ma (OHTOTeHe3);

YMEHHUE TPUMEHSTDH MOJyYCHHbIC 3HAHUS IJIi OOBSICHEHUSI OMOIIOTHYECKHUX TPOILIECCOB
U SBJICHUH, JJI NPUHATHS NPAKTUUECKUX PEIIECHUN B MOBCEJHEBHOM >KHU3HU C IIEJIBIO
obOecrieueHrs 0OE30MACHOCTH CBOETO 3/J0POBbS U 370POBbS OKPYXKAIOUIMX JIIOJCH,
COONIOAEHHUSI HOPM TIPaMOTHOIO IIOBEACHMSI B OKpPY)KAIOIIEW IPUPOJHON cpene,
MOHMMAaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN COBPEMEHHOW OMONOTHH U
OMOTEXHOJIOTHH JIsl pAlMOHATILHOTO MPUPOA0IOIB30BAHNUS;

YMEHHUE pellaTh 3JIEeMEHTapHble T'€HEeTHUYECKHE 3a/Jadyd Ha MOHO- U JAMTHOpHIIHOE
CKpelLMBaHMe, CIEMJICHHOE HACIeI0BaHNUE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO
CKpEeIIMBaHUs JUIsl PeACKa3aHusl HAclIeJOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpHBIE U MpPaKTUUECKHue paboThl, COONI0IaTh IpaBUiIa Ipu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUYECKH OLIEHWBATh M MHTEPIPETHPOBATh MH(OPMALIMIO OMOIOIMYECKOTO
COJIep’KaHus, BKIIIOYAIOUIYI0 TICEBIOHAYYHbIE 3HAHUS W3 PAa3JIMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoW HMH(MOpMAIMM, HAYyYHO-TIOMYJSPHBIE MaTepUaibl), 3THYECKUE
aCIHEeKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTHH, MEIULIMHE, ONOTEXHOJIOTUH;
yYMEHHUE CO3/1aBaTh COOCTBEHHbIE€ NHCBMEHHbIE U YCTHBIE COOOLIEHUs, 0000Imas
OHOJOrNYecKy0 MH(GOPMAIIMI0 U3 HECKOJIBKUX MCTOYHMKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHUS ydeOHoro mpeamera «buomnorusi» ¢ 11 knacce NOIKHBI

OTpaXXaThb:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE U POJIM OMOJOTHMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAayYHOH KapTHHBI
MHUpa M HAyYHOI'O MHPOBO33pPEHMsI, O BKJIA/JE€ POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUONOTMM, (PYHKIHMOHAJIBHON TPAaMOTHOCTH 4YeJlOBEKa JUIS
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHHME pacKpbIBaTh COJIEp)KaHUE OMOJOTMYECKMX TEPMUHOB U TMOHSTHHA: BUJ,
NOMyNSIMsI, TeHO(OHA, OHBOJIOUMS, MABWXKYIIHE CHIbl ((pakTOphl) 3BOJIOLHH,
NpUCIOCOOJICHHOCTh  OPraHU3MOB, BHJ000pa30BaHUE, SKOJOTHMUYECKHE (HaKTOPHI,
9KOCHCTEMA, MPOAYLIEHTbI, KOHCYMEHTHI, PEAYLIEHThl, LEMU MUTAaHUs, SKOJIOrn4ecKas
nupaMua, OuoreoreHos, obuochepa;

yMEHUe wu3jaraTb Ouojoruueckue Teopuu (3BoironoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUs HBOJIOLUM), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJBILIEBOTO
cxoncrBa K. M. bapa, uepenoBanus riaBHbIX HampaBieHUM U myTeil aBomtonuu A. H.



CeseprioBa, ydyenust o Ouocdepe B. WM. Beprauckoro), ompenensiTh TPaHUII HX
IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BJIAJETh METOJIaMH HAYYHOTO ITO3HAHUS B OMOJIOTUU: HAOIIOAEHUE U OITUCAHKE
KHUBBIX CHCTEM, IPOLIECCOB U SIBJICHUMN, OpraHU3alUsl U MPOBEJACHHUE OMOJOrHYECKOro
OKCIEPUMEHTa,  BBIIBKCHHE  TUIOTE3bl, BBIABICHHE  3aBUCHUMOCTH  MEXAY
UCCIIE1yEMbIMU BEJIMYMHAMU, o0bsICHEHHE HOJy4E€HHBIX pe3yibTaToB,
UCTIOJIb30BaHHBIX HAYYHBIX TMOHSATHHA, TEOPUI M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHMU IOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPU3HAKUA CTPOCHUS OHOIOTHYECKHX OOBEKTOB:
BUJIOB, TOMYJSAIMHA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLCHTOB, OHOTEOICHO30B U
9KOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHON M3MEHYMBOCTH, ECTECTBEHHOIO
otbopa, BHUJI000pa30BaHUS, MPUCTIOCOOTICHHOCTH OpraHu3MOB, JIEeNCTBUS
9KOJIOTUYECKUX (DAKTOpPOB Ha OpraHU3Mbl, IEPEHOCAa BEILECTB M IOTOKA SHEPruu B
IKOCHUCTEMAaX, aHTPOIOTEHHBIX W3MEHEHWH B OJKOCHUCTEMax CBOCH MECTHOCTH,
KpPYroBOpOTa BEIECTB U OMOr€0XMMHUYECKUX LIMKIIOB B Obuocdepe;

YMEHHUE TPUMEHSTDH MOJyYCHHbIC 3HAHUS I OOBSICHEHUSI OMOJIOTHYECKHUX MPOILIECCOB
U SBJICHUH, JJISl TIPUHATHS MPAKTUYECKUX PEHICHUH B MOBCETHEBHON KHU3HH C LIEIBIO
oOecrieyeHuss 0€30IAaCHOCTH CBOETO 3/I0POBbsi M 3/I0POBbSl OKPYXKAIOLIMX JIFOJICH,
COONIIOJICHHsI HOPM TPAMOTHOTO TIOBEICHUS B OKpYXKAIOIIEH TNPHUPOTHOU cpene,
HOHUMaHHE HeOOXOAUMOCTH UCIIOJIb30BAaHU IOCTHKEHUH COBPEMEHHON OMOJIOTHUU /IS
palMoOHAIFHOTO PUPOAOIIOIH30BAHNUS;

yYMEHHUE pellaTh 3JeMeHTapHble OMOJIOrMYecKHe 3a/1auM, COCTABIISTh CXEMbl IlepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaxX (LIeNH MUTaHUs);

YMEHHE BBIIOJIHATH JJAOOPATOPHbIE U MPAaKTHYECKHE padoThl, COOMI0AATh MpaBuia Ipu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHWBATh U MHTEPIPETHUPOBATh MH(OPMAIMIO OHOIOTHYECKOTrO
COJIepKaHUs, BKJIIOYAIOUIYIO0 IICEBJIOHAyYHbIE 3HAHHUS W3 pPa3IMYHbIX HCTOYHUKOB
(cpenctBa MaccoBOM MHpOpMaAUU, HAYYHO-TIOMYJIIPHBIE MaTepHalibl), pacCMaTpUBaTh
ry100a1bHbIe SKOJIOTHYECKHE IPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO
K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHBIE COOOIIEHHs, 00001mas
Ouosnornyeckyro MH(GOpMaIMIO U3 HECKOJIbKUX HMCTOYHMKOB, IPAMOTHO HCIOJb30BAThH
MNOHSTUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KITIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Kontposabnbie Ilpakruueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
bubmuoreka [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
2 JKuBbIC CHCTEMBI U UX OpPTaHU3aIUs 1 bubmorexa LHOK
p . https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
4 HKASHEICATEILHOCTS KICTKI 0 https://m.edsoo0.ru/7f41c292
5 PasmHOXkeHUe 1 HHANBUAYAIBHOE pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M H3MEHUYMBOCTh 3 15 bu6mmoreka [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
P 1
8 C3CPBIOS BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KVIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/n Konrpoabnbie IIpakruueckue (ungposbie)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bubnunorexa LIOK
! IBOMONKOHHA OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnmnoreka HOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprauu3Mbl ¥ OKpY’Karolas cpeaa 5 1 bubmorexa HOK
P pyraotias cpei https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo011ecTBa U 9KOJOTHUYECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
2
> Pescparoe Bpens https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPO e
Ne I[aTa POHHBI
Tema ypoka Kontposbubie IIpakTnueckue undposbie
n/n Bceero U3yYeHUS
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
Metoapl TO3HAHUSI )KUBOU MTPUPO/IBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30BaHnEe Pa3IMIHBIX METOJIOB 1 0.5 bubmorexa HOK
p a ' https://m.eds00.ru/863e6122
MIPY U3yICHUH OMOJIOTHUYSCKUX
00BEKTOBY
3 buonornueckue CHCTEMBI, TPOLIECCH U UX 1 bubmuoreka [{OK
H3y4yeHue https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJIeTKU. Boja n 1 bubmmoteka IIOK
MHHEPAIBHBIE COJIUA https://m.eds00.ru/863e674e
bubmmoteka IIOK
5 b . 1
exiu. COCTaB H CTPOCHHE benkon https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JJabopaTtopHas pabora Ne
6 1«13 eHI/IIL KaTanHIT)qul;)Koﬁ ’ 1 0.5 bubmorexa LHOK
ya ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpuUMepe
aMUJIa3bl WM KaTaaasbl)»
but6mmoreka [IOK
7 I 1
YraeBozsl. JIumns: https://m.edso0.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c



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

I/ICTOpI/ISI 1 MCTOABI NU3YUYCHUS KIICTKH.

bubnunorexa LIOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KneTka kak 1ieioctHas )KuBasi cucTemMa
CtpoeHue 3yKapuoOTHYECKON KIIETKH.
JlaGoparopHuas pabora Ne 2 «3ydyeHue
patopHai p . i bubnunorexa LIOK
CTPOCHHUS KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 SaKTeni 0.5 https://m.eds00.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OIHCAHUE»
bubmuoreka [{OK
12 Obmen semecTs wim MeTabomsm https://m.eds00.ru/863e766¢
bubmuoreka [{OK
1 O} . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bubnunoreka LIOK
14 i
dnepremieckuii 0bmen https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [leneHue
KJIeTku. Muto3. Jlaboparopnast pabora No
15 3 «HaOromeHre MUTO3a B KIIETKAX 0.5 bubmorexa HOK
' https://m.eds00.ru/863e7dc4
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocunres 6enka. Peakuust MaTpuaHOTO bubnmnorexa [JOK
CUHTE3a https://m.eds00.ru/863e796e
bu6nmorexa LIOK
17 Tpascasmms — dnocurres benxa https://m.eds00.ru/863e796e
but6mmorexa [IOK
18 H —
CHIICTONHBIC POPMEI KH3HH — BUPYCHI https://m.edso0.ru/863e7540
but6mmorekxa [IOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81h6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnunoreka LIOK

20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kJeToK. OII0/10TBOPEHHE. BuG 10K
nOJIMOTEeKA
21 JIab 6ota Ne 4 «1 0.5
abopatopras pabota A2 & «VI3yHeHHe https://m.edso0.ru/863e81b6
CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperaparax
22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
AUBHAY P P https://m.edsoo.ru/863e8436
93 I'eneTrka — Hayka O HaCJIE€ICTBEHHOCTH bubmmoreka [JOK
Y U3MEHUYHUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa [JOK
P ' pu https://m.eds00.ru/863e8878
CKpeIllMBaHUe
o5 JurubpuaHoe cKkpemuBaHue. 3aKoH bubnnoreka [JOK
HE3aBUCUMOI0 HACJIeA0BaHUs MPU3HAKOB https://m.eds00.ru/863e89a4
CuerniieHHOE HacleA0BaHNUE TPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yuyenue
pe3yIbTaTOB MOHOTHOPHUIHOTO U bubnmnorexa [JOK
26 0.5
JUTUOPUTHOTO CKPELIUBAHUS Y https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MUKpOTIperiapaTax
97 I'eneTuka moma. HacnemoBanue bubnmorexa LIOK
MIPU3HAKOB, CLEIICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrenHas
M3MeHYuBOCTh. JlabopaTopHas padora Ne 6 OK
28 6. 3yuenue MmonuduKamoHHOMI 0.5 nbnmorexa I

W3MEHYHUBOCTH, IOCTPOCHUE
BapHaIMOHHOIO PAJIa U BApUALMOHHOU

https://m.edso0.ru/863e8efe



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
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KpHUBOW»

HaCJ'IeILCTBeHHaH N3MECHYHNBOCTBD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmnoreka HOK
MyTalui y 1po30(UiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

bubmuorexa [IOK

30 Penieriia wenosexa 1 https://m.edsoi.I ru/863e8d78
PeseprubIil ypok. O6006111eHIE TIO TEME

31 «HacnencTBeHHOCTh M U3MEHYHUBOCTh 1
OpraHU3MOB»

bubnuoreka [{OK

32 (Cenexumst Kak Hayka  npouecce . https://m.edsocL).I ru/863e9214

33 MeToapl U JOCTHKEHHUS CENEKIINU 1 bubmuoreka [{OK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubmmoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME



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

11 KVIIACC

KosauyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
n/n Bcero U3YYCHUSA
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
9 HcTopus pa3BUTHS IPECTaBICHUN 00 1 bubnuoreka [JOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubmuoreka [IOK
3 MukpoBosionHs . https://m.edsoo.ru/863e9cle
[Tomymnsmus kKak dIeMEeHTapHas SIUHUTA
4 BHJA ¥ 3BorOIMH. JlaboparopHas pabota 1 05 bubnnorexa [JOK
No 1 «CpaBHeHuUE BUIOB TIO https://m.eds00.ru/863e99c6
MOp(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBIOKy1IME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(haKTOpHI) SBOJIOLINH https://m.edsoo.ru/863e9da4
N bubmuoreka [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bup0oOpa3oBanue. JlabopatopHas pabora 1 05 bubmuoteka [IOK
No 2 «Onucanue npucrnocoOJeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCUTEIHLHOTO
XapakTepa»
8 HampapiieHus 1 TyTH MaKpOIBOJTFOIIHH 1 buomrorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HcTopus xu3Hu Ha 3emile U METObI €€

10
U3Y4YCHUS
11 I'mnoressl NPOUCXOKIACHUS KU3HH HA bubnuoreka [JOK
3emiie https://m.edso0o.ru/863ea5a6
PazButue xu3Hu Ha 3emMIe Mo 3pam 1 bubmmoreka [JOK
12
epuoiam https://m.edsoo.ru/863eatbe
OCHOBHBIE 3TaITbI BOTIOIUU
PacCTUTEIBLHOTO U KUBOTHOTO MHpA.
13 [TpakTrueckas padorta Ne 1 «3ydeHue 0.5 bubmmorexa [IOK
P P - 7 ' https://m.edso0.ru/863ea8bc
MCKOMAEMbIX OCTATKOB PACTECHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubmmoreka [JOK
MHpa https://m.eds00.ru/863ea48e
bubnunoreka LIOK
15 OBOIO €JI0BEKa (AaHTPOIIOTEHE3
BOJIOLILS HICII0BEKa (AHTPOOrCHE3) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubmuoreka [IOK
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YeJIOBEKa
18 UenoBeyeckue pachl U MPUPOIHBIE bubnuoreka [IOK
aJlanTaly 4eJI0BEeKa https://m.edso0.ru/863eaea2
Pesepublil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»
20 DKOJIoTUs KaK HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK
(hakTophI https://m.edsoo.ru/863eafec
29 AbGuoTtndeckue daxkropsl. JJabopaTropHast 05 bubnmnorexa [JOK

paborta Ne 3. «Mopdoiornyeckue

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT
oburtanusy. JlaboparopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYyCay»

bubmmoreka [JOK
23 broTiteckite GaKTOpLl https://m.edSO(I)_.[ ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
24 nonyssinun. [IpakTudeckas padorta Ne 2 05
«[ToacuéT MIOTHOCTU MOMYMSIUN Pa3HBIX
BUJIOB PACTCHHID
bubmmoreka [JOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 https://m.e dso:)_.lru 1863eb46a
bubnnorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.e dSO(]:)_.Iru 1863eb46a
OcHOBHBIE TTOKA3aTEeNN IKOCUCTEMBI.
27 Dkonorudeckue nupamuabl. CBoicTBa bubmorexa LIOK
socucTem. CyKieceus https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubmmnoreka HOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [JOK
ounocdepsl https://m.edso0.ru/863ebd16
32 YenoeuecTBO B 6rocdepe 3emnn
33 CocymiecTBoBaHUE TIPUPOIBI U bubnuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O600111€HE TEMBI

«Coo0011ecTBa ¥ DKOJIOTUUECKHE



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

CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Cusornazos B.U., Aradonosa U.b., 3axaposa E.T. buonorus. O6mast 6unonorus. 10 kiacc.
ba3oBblii ypoBEHb.

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. Mumaxkoa B.H., Aradonosa U.b., Cuormnazos B.W. buonorus. O6mas 6uonorus. 10 kmacc.
ba3oBslii ypoBeHnb. MeTonuueckoe mocoobue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

. http://www.biologiya.info-uadbopmanronssiiBe6-caiiT(00yueHHEOUOIOr UM ).

. http://www.1september.ru - BeO-caiit «OObeaMHEHUE Nemarorndeckux wusganuii «llepBoe
eHTS0ps» (CTaThH MO OUOJIOTMH B CBOOOHOM JIOCTYTIE, UMEETCS TAK)KE apXUB CTaTel).

3 http://www.school-biologiya.org/-undopmMaimoHHO-METOANIECKOEN3TAHNETOOHOIOT HH.

4, http://www.km-school.ru/-Mynsrunoprankomuanuu «KupummMedo auii»

5. http://www.eidos.ruCaiTieaTpaucTaHIHOHHOI000 YIEHUA « DHT0CH
6

7

8

1
2
C

W3zyuaem ouonoruro http://learnbiology.narod.ru8 https://uchi.ru
https://resh.edu.ru
. https://www.yaklass.ru/p/biologia
9. https://videouroki.net/blog/biologia/2-free video
10. https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru



http://www.biologiya.info-информационныйвеб-сайт(обучениебиологии)
http://www.school-biologiya.org/-информационно-методическоеизданиепобиологии
http://www.km-school.ru/-Мультипорталкомпании
http://www.eidos.ruсайтцентрадистанционногообучения/
https://resh.edu.ru/
https://videouroki.net/blog/biologia/2-free_video
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

