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MHOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMmbl Mo OHWOJIOTMHM TEOPETUYECKYIO OCHOBY JJISl OMpEesieHus
NOIX0/0B K (OPMHUPOBAHMIO COAEpKaHUs ydeOHOoro mnpenmera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJCpKAHUS,
pe3yibTaToB O0y4YeHHs W TPeOOBAHMN K YPOBHIO HOJTOTOBKM BBITYCKHUKOB, TOJIOKEHHUS 00
o0IMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPETHETO
obmero oobpaszoBanusi B Poccuiickoit demeparium, a TakKe MOJOKESHHS O CIeUPUKe OUOJIOTHH,
e 3HAUCHUU B TO3HAHUU KUBOW MPHUPOABI U OOECNEYEHHUU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONPEIEIICHBl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OHOJ0TUM U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeCTaBICHUE O TeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOydYarOIIMUXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleieHue 10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIEN0BaTeIbHOCTh M3yUeHUs y4eOHOro marepuania ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEeIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B nporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeJAMETHBIM M MPEeIMETHBIM pe3ylbTaTaM o0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX NeHCTBUI 00y4YaromuXxcs 1Mo
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no Ouonorun (10-11 kmaccel, 6a30Bblli ypOBEHb) peaii30BaH MPUHIIUII
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW NpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JINYHOCTH, IKOJOTUYECKOTO  MBIIIICHMS,
IPEJICTAaBICHU O 370pOBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karollen
npupoaHoii cpene. [ToaToMmy Hapsay ¢ U3ydeHueM o0IeOHOIOTHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHUM >KHMBBIX CHCTEM pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHHE HCII0JIb30BAaHHIO MOJTyYEHHbIX 3HAaHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€I1ecO00pa3HOro MOBEACHUS B OKpY’KarolLlel NpUpoaHoil cpere,
aHaM3a BIMSHUS XO3SHCTBEHHOW JEATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «BbHOTOTHs» TMPOIUKTOBAHO HEOOXOIUMOCTBIO 0OecTieueH s YCIOBUN JUIS PelICHHS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas Mperoiaraet
dopmupoBaHrEe y O0YYarOIUXCS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

Bronorust Ha ypoBHe cpemHero oOmero oOpa3oBaHWsl 3aHMMaeT BakHOe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS TPEACTABICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOU MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHSA JJIsA: TO3HAHUS 3aKOHOB KMBOM IPHPOJIBI,
dbopMupoBaHus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOI MPUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHWe OWONOTHS WMEET TakKe Uil pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouero oOpa3oBaHus, couuannzauuu odyyatomuxcs. M3yyenue
61/IOJ'IOFI/II/I o0ecnieunBaeT ycaoBHsl JUIsl QOPMHUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKALMOHHBIX
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«buronorus cocTaBUIM OCHOBY JIJIs OIPEAETICHUS TI0JX0/10B K OTOOpY U CTPYKTYPUPOBAHUIO €ro
coJiepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT10op coneprkanus yueOHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBUM C KOTOPHIM O0Y4YaIOIIUECcs TOJKHBI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUYUMbIC s (POPMUPOBAHMS OOIIEH KyIbTYpHI, ONPENEISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naestenbHocTh. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYECKOr0 00pa30BaHU .

CTpyKTypHpOBaHHE COJCpX)aHMUA YYEeOHOro MaTepuaja B HpOrpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yueOHoro npeamera «buonorus» BbIETIEHBI CIAEAYIOUINE cofepxKaTelnbHble TuHuu: «buonorus
KaK Hayka. MeToJibl Hay4yHOro rno3HaHus», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOr0oOpa3ue OpraHM4ecKoro MUpay, « IBONIOIHS
YKUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Lenp u3yuenusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpTraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS ATl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIEeM.

Jloctmxkenune 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs PeIIEHUEM CIIEAYIOINX 3a1au:

OCBOGHHE OOYYArOIMIMMHCS CHUCTEMbl 3HAHUH O OHONOTHYECKHX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3ax, MpaBWiax, CIyXKallMX OCHOBOM MIsl (opMHpOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTMHE MHpa, O METOAAX HAY4YHOIO IIO3HAHUS,
CTPOEHUH, MHOT000Opa3sMM MU OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMupoBaHue y OOyyaroluXcs MO3HABATENIbHBIX, MHTEJUIEKTYAJIbHBIX UM TBOPUYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHUS B OMOJIOTMU HAyYHBIX B3IVIAJOB,
ueH 1 MOJIX00B K U3yYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOOyd4aromuxcs oOmel KyabTypbl, (DyHKIMOHAIBHOW TI'paMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEr0 MUpa KHBOW MPUPOJBI HA
OCHOBAHMH 3HAHUH U OMBITA, TOJYYSHHBIX IPU U3yYEHUH OMOJIOTHH;

(dbopMupoBaHHE y OOydarolMxcs yYMEHUN WUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKHUX
3HAHUM B TPAKTUYECKOW JAESITEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >XHBOW MPUPOIH,
HE00X0UMOCTH OEpeKHOTO OTHOUICHHS K HEW, COOI0IEHUSI STUYECKUX HOPM MpHU MPOBEACHUN
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUJIsl TOBBILICHUS] YPOBHS SKOJIOTHUECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOM >KM3HH JJISl OLIEHKU
MOCJEICTBUM CBOEH JEATENIbHOCTH 10 OTHOIICHUIO K OKpY)KaoLleH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKN 3a00IeBaHU.

B cucteme cpennero obuiero oopazoBanust «buonorusy, uzyyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS. 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW oOnacTu
«EcTecTBEHHO-HAYYHBIE IPEIMETBIY.
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1o 2 yaca B HEJIEJII0, YTO 32 T/l COCTaBIsIeT 68 4acoB. DTO CBS3aHO ¢ 0COOEHHOCTSAMU 00y4eHUs
1o npopuiIbHBIM IpeaMeTam B 11 1, M Kilaccax.

[Tpennaraemslii B mporpaMMe 1Mo OUOJIOTUH MepeYeHb Ja00paTOPHBIX U MPAKTHYECKUX PadoT
ABJISICTCA PEKOMEHIaTeNIbHBIM, YUUTEINb JeaeT BbIOOp MpoBeeHHsI Ja00paTOPHBIX PaboOT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCs, CIIMCKA HKCIIEPUMEHTATBHBIX
3aJJaHUi, IpeiIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 110 OMOJIOTHH.

COJAEP/KAHUE OBYYEHUSA

10 KJIIACC

Tema 1. Buosorusi kKak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JAPYTHMHU
€CTeCTBEHHBIMH HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucTeMa OMOJI0rM4eCKUX HayK.

Mertobl To3HaHMS XKUBOM MPUPOAbI (HAOII0I€HUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).

JdeMmoHcTpanum:

IMoptpetsl: Y. Japun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuue! u cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

IIpaktuyeckas pabota Ne 1. «Vcnosip3oBaHHE pAa3IMYHBIX METOJOB MpPH H3yYEHUU
OHOJIOTUYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3AIUA.

Xusble cuctembl (OMocHCTEMBbI) Kak HpeaMeT u3ydeHust Omosoruu. OTivuue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHM OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1eHOTHYECKUI), OnOCEPHBIi.

JdemoncTpanum:

Tabmuubl U cxeMmbl: «OCHOBHBIC TPU3HAKU >KU3HU», «YPOBHH OpraHU3AIUU KUBOK
PUPOIBI.

O6opynosanue: Moaens Monekyibl JJHK.

Tema 3. XuMHUYeCKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMUYECKUH  COCTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Bo/ia 1 MUHEpasbHBIE BENIeCTBA.

OyHKIMKM BOJBI M MUHEpPAIbHBIX BEIIECTB B KieTke. [lomgepaHue OCMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHnnumbie
U 3aMCHHMbIE AMHHOKHCIIOTHI. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPHI O€IKOBOM
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIN OEITKOB.

depMeHTHl — OuonorHueckue Katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTP,
cyocrpatHas crenuduunocts.  Kodepmentsl. Burtamubbpl.  Otimuus — QepMeHTOB  OT
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Jlunuasl:  Tpurmauepuasl, Gocomunuas, crepounsl. ['uapodmibHO-rHAPO(HOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YIiIeBOIOB, OENKOB M JIUIHUJIOB Kak
MCTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JIHK 1 PHK. Hykieotnapsl — MOHOMEpBI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugsr PHK. AT®: ctpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kierounas teopus — mpumep B3aUMOJCHCTBHS HIEH U
(akTOB B HAYYHOM ITO3HAHUU. METO bl U3yUEHHsI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npu3HAKKM KIETOK: 3aMKHYTasi Hapy>KHast
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmapar, cucTeMa CUHTe3a Oelka.

Tunsl KIETOK: JyKapuoTHyecKas W Ipokapuoruueckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiaetku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHYECKOM KIETKH.
OcHOBHBIE OTINYNS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIMH.
[Tnasmatuueckass memOpana, e€ cBoiictBa W (yHkiuu. [luroriazMa u e€ OpraHOHIBL
OnnomemOpanHble opranonsl kietku: JIIC, annapar 'onbaxku, 1uzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, I1acTu/bl. [IporcxoxaeHrne MUTOXOHAPUH U mi1acTua. Bust
wiactua. HemeMOpaHHblE OpraHOuAbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUYKH, KIyTUKU. DyHKIMK OpraHOU0B KJIETKU. BrirtoueHusl.

Snpo — peryasaTopHsblii LeHTp Ki1eTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KIIETKE.

JdeMoHcTpanum:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel: «PacnipeneneHne XMMHMUYECKHX DJJEMEHTOB B HEXHBOW  IPHUPOIE»,
«Pacrnipenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOM TPUPOJIEN.

Tabmuuel u cxemsl: «Ileproguueckas Tabiua XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJIeKylbl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHON KiIeTKu», «CTpOeHUe pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHune sapa KIETKN», «Y TIIEBOIABD, «JIumuasn.

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE JIsi TIPOBEICHUS] HAOIIOACHUH,
U3MEPEeHUH, 3KCIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabGota Ne 2. «lM3ydyeHuwe CTpOEHHsI KJIETOK PACTCHHH, >KHBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WKW MeTa0OIM3M. AcCUMWIIMS (TUIACTUYECKH OOMEH) U
JUCCUMUIIALINS (PHEpreTuyecKuit 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TIOHUMaHUU MeTaboM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MeEHE
BEILECTB U MIPEBPAILICHIUHN SHEPTUU B KIIETKE.

/
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®dorocunres. CBeroBass M TeMBpBas (assl (GOTOCHHTE3a. Peakumm (GOTOCHHTE3A.
D éﬁ%‘ﬁ@ﬁgkﬁ EBQ%M% 3Hauenue (poToCUHTE3a IS KU3HU Ha 3emiie. BriusHue ycnoBuit
c KIP 85%9%{'5@%'&19&)‘&1 TIOBBINIGHUS €T0 MPOJAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.




XeMocuHTe3. XeMOCUHTE3UpYIOIe OakTepuu. 3HAYCHWE XEMOCUHTe3a s KU3HU Ha
3emuie.

Ouepretndyeckuii oOMeH B  KieTKe. PacieruieHue  BEIIECTB, BBIJACICHHE H
AKKyMYJIMPOBAHHME SHEPTUU B KJIETKE. DTalbl s3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh SIHEPTETUIESCKOTO OOMEHA.

Peakumm wmarpuynoro cunreza. [enermueckas wHpopmamus u JIHK. Peamuzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsnus — 6unocunres 6enka. Dtanbl Tpancasnun. Koauposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oenka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
. BanoBckuii). OcoOCHHOCTH CTPOCHHS M JKM3HEHHOTO IHMKJIA BUPYCcOB. baktepuodary.
Bonesnu pacTenwmii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BHpycamu. Bupyc uMMmyHoaedunTa
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTHasi TpaHCKpHUMLM, peBEpTa3a U HMHTErpasa.
[TpodunakTrka pacmpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.

JdeMmoHcTpanum:

Ioptpetst: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsises.

Tabouiet ~ u cxembl: «Tunbl  nutanus»,  «Mertabonuzm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «l'eHernueckuid  Kom», «Bupych»,
«bakrepuodarn», «Crpoenne u xku3HeHHbIH 1uKka Bupyca CIIMJla, Oaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: Moaenu-anmiukauun «Yapoenue IHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJHK.

Tema 5. PasMHokeHNe U HHIAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, WM KU3HEHHBIM WK KieTku. MuTepdasza m mutos. I[Ipoiecchr,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuuHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapHOTHUI. JIUTUIOMAHBIA M TaIIOUIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornuecke OCHOBBI Pa3MHOXKEHUS M WHIWBHUIYAIHHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenwne knetku — muto3. Ctaguu mutosa. [Iporecchl, mpoucxoasiire Ha pa3HbIX CTATUSIX
MUTO3a. broIOrnyeckuii cMbICa MUTO3a.

[Tporpammupyemast TuOenb KJIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHSI OpraHM3MOB: Oecrojioe U TMosioBoe. Buasl  Oecronoro
Pa3MHOKEHUS: JICICHHE HAJBOE, MOYKOBAHHWE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETre€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonasimue Ha ctaausx meinos3a. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIcia ¥ 3HaYEHUE Me03a.

["ameTorenes — mporecc 06pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10T0BBIE XKeme3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30up,
SUIEKIIETKa) — CcrepMaTtoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK W
cnepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATHHOTO PA3BHTHUS Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJICHHE, TaCTPYIISALUS,
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opranoreses. IlocTamMOproHaTBLHOE pa33ﬁme. Turnber TOCTIMOPHUOHATBPHOTO PA3BUTHS: MPSIMOE,

Heljj_%m% B8 CA e cpedpl Ha pasBuTHE OpraHHM3MOB, (DAKTOPHI, CIIOCOGHBIC
R AEKIEQ HRARKGRIR..




Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHHU, CTaANU
pa3BUTHS.

JdeMoHcTpanum:

Tabnuuel u cxembl: «DOpPMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIIHOE OMJI0JOTBOPEHHE Y
LIBETKOBBIX PacTEeHUI», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «/leeHne KiIeTku OakTepuii»,
«CTpoeHHne NOJIOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTounsii nukiy, «Permukanus
JHK», «Muto3», «Meno3», «lIpsamoe n Henpsimoe pa3BuTue», «I ' ameToreHes y MiIeKOIUTAOINX
1 4€JI0BeKa», «OCHOBHBIE CTaAMH OHTOICHE3a.

OO6opynoBaHue: MUKPOCKOI, MHUKpomnpenapatsl «CriepMaTo30uIbl MIEKOMUTAIOIIETOY,
«linexneTka MiekonuTaronero», «Kapuokunes B KJIeTKax KOpEIIKa JTyKa», MarHUTHAsE MOZAEIIb-
ammuakanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGoparopHble U NpaKkTHYecKue padoThbi:

JlaboparopHast pabota Ne 3. «HabmroieHre MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHast pabora Ne4. «M3ydeHWE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTruku. HMcTopus pa3BuUTHS TEHETUKU. Ponap LUTOJNIOrMU U
SMOPHUOJIOTHUY B CTAHOBJICHUM I'€HETHKHU. BKiiag pocCHiiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroapl TeHETHKHA (THOPUIOIOTUYECKUM, IUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE F'€HETUYECKHE MOHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJEAOBaHWS  NPU3HAKOB,  YyCTaHOBJIEHHble  |'. MeHaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eauH000pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JOMUHUPOBaHMUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JluruOpugHoe  CKpelMBaHHME. 3aKOH HE3aBUCHMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOINIETO CKPEIIMBAHUS JIJIsl ONIPEIeIeHHUsI TEHOTUTIA OCOOU.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o CIEmIEHHOMY
HACJIEJOBAHUIO I'eHOB. HapylieHue cuersieHnst TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHS HACTEACTBEHHOCTHU. [ eHeTUYeCKue KapThl.

I'eneTnka nmomna. XpoMOCOMHOE OIpEAEIEHHE MM0Jda. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacimemoBaHue MpPU3HAKOB, CUEIUICHHBIX C
IOJIOM.

N3MeHunBOCTh. BH1bI N”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. PoJib cpesibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANMOHHOW HW3MEHYMBOCTH.
BapunannonHbIi psg v BapuanvoHHas Kpuasd. Hopma peakuun npusnaka. KonnuecTBeHHBIE 1
KaueCTBEHHbBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOIUPUKANIMOHHONW W3MEHYUBOCTH.

HacnencTBenHnas, win reHOTUNTHYECKast, H3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYNBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTallOHHAS
n3MeHYNBOCTh. Kiaccudukanus myTanwii: TreHHbIE, XpPOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTalii. MyTareHHbsie GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACTIEICTBEHHOM
m3menunBocty H. . BaBuiosa.

BresnepHast HaClneACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka denmoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJIbI T€HETHMKH YEJIOBEKA:
TCHEAIOTUYESCKHUM,  ONM3HENOBBIN, IMTOT€HETUYECKHH, OHMOXMMHUYECKHH, MOJIEKYJISPHO-

/

reaetnueckui. CoB é)eMeHHoe onpeneﬂHHe TEHOTHUIIA: TOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
reH&%ﬁf l&'III/IEO q@l@"‘ﬁcne ¢ nomduipio III[P-ananmm3a. HacnencTtBeHnHble 3a00JIeBaHMS
q@fﬂﬂéﬁ’ OF%QKLEOD&H% O0OJIe3HM C HACIEJACTBEHHOW MPEeapacroioKeHHOCTHIO,
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[TpuHIHITBI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKHA U JCUCHUS! TeHETUYECKUX
Oone3nell. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpauuu:

Hoptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukon, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOT€HETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHHS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpumnoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3aumonencTBue alieIbHbIX T€HOBY, «I eHeTHnYecKne KapThl pACTEHUM, d)KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CIEIUICHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Bumael wusMenunBoctu», «MoaudukannonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymmn KpoBu», «MyTamroHHas
U3MEHYUBOCTbY.

ObopynoBanue: moaenu-aninkanun «MoHorubpuaHoe ckpenBanue», «Hemomnoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMBI KPBIIIEB M OKPACKH Teja), repbapuii
«l"opox MOCEBHOW».

JlaGopaTopHble U IPaKTHYeCKUE padoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO M AUTUOPUTHOTO
CKpEIIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIpENapaTaxy.

JlaboparopHas pabota Ne 6. «M3ydyenrne MoaupuKallMOHHOW U3MEHUYUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabGota Ne7. «AHanmu3 wMyTauuid Yy JApo30QHIbBI HAa TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHne U aHaTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUM.

Cenexkuus Kak Hayka M Ipolecc. 3ap0oKIeHUE CEIEKUHUU U JoMecTukauus. Yuenue H.
W. BaBuioBa 0 ILeHTpax HPOUCXOXAEHHS W MHOrooOpasusi KylIbTYPHBIX pacTeHHil. L{eHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMU. MacCoBBIi M MHAWBHUIYAJIbHBIH OTOOPHI B CENEKIUU
pacTteHui u >kUBOTHBIX. OLleHKa 3KcTepbepa. bI3KkopoACTBEHHOE CKpelMBaHue — MHOPUIUHT.
Yucras nuaus. CkpeniyuBanue YucTbIX TuHUM. ['ereposuc, niu rudbpuanas cuia. Hepoacrsennoe
ckpeuBaHue — ayTOpunuHr. OtganéHHas rubpuanzauus u e€ ycnexu. McKyccTBEHHBIN
MyTareHe3 U TOJy4YeHHE TMOJIUILUIONI0B. JIOCTH)KEHUsI CeNIeKIIMM PAcCTeHHUH, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus kKak oTpaciap NPOM3BOJACTBA. ['€HHAs HMH)KEHepus. OTambl CO3/IaHUS
pexomOuHanTHOH JIHK wu Tpancrennsix opranuszmoB. Kietounas wumxenepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKeHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYecKkue mnpoodiembl. MO —
FeHETUYECKH MOIU(ULIIPOBAHHBIE OPTaHU3MBI.

JlemMoHCcTpanuu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuuel 1 cxemsl: kapTa «L[eHTpBl TPOMCXOXKIEHUS W MHOT000pasusi KyJIbTYPHBIX
pactenui», «Ilopoabl JOMaIHUX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
ruopuausamusy, «PaboTel akagemmka M. . MBanoBa», «llonumaongus», «OOBEKTHI

/

ounorexHonorun», «Kierounole KylnbTyph M KIOHHUpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC

renG K¥MERIMICANNUCAH
9NEK W%WMM IJIOJI0B 1l KOPHEIUIONOB JUKHX (OPM M KYJIbTYpHBIX COPTOB
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JlabopaTopHble M NpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHMsI CENEKLIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a0opaTopuIo arpoyHHUBEpcHUTETa WIH Hay4YHOI'O LIEHTPA)».

Tema 8. IBosroLIHOHHAS OMOIOTHS.

[TpennoceliKi BO3HUKHOBEHHUS 3BOJIIOIIMOHHON TEOpHH. DBOJIOIHOHHAS TEOpus H e&
MECTO B OMOJIOTHH. BiHMsiHUE 3BOIOIIMOHHON TEOPHH HA pa3BUTHE OUOJIOTHH U IPYTUX HAYK.

CBuzeTenbcTBa HBOMONMU. [1aJIGOHTONOTHYECKHE: TOCIIECOBATEILHOCTD TOSIBICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JICTOMHCH, ITepeXxoHbIe (hopMbl. broreorpaduueckue: cXoacTBO U
paznuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOPHUOJIOTHYECKUE: CXOJCTBA U pa3iMyusi dMOPHOHOB pa3HBIX BUJOB ITO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTWYHbBIC, PYJAUMEHTAPHBIC OPIaHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACICICTBEHHOCTH U
OCHOBHBIX METa0OJUYECKUX MyTEH Y BCEX OPraHU3MOB.

OBomonnonHas teopus Y. [lapBuna. I[Ipennochbuiki BO3HUKHOBEHHUsS JIapBUHH3MA.
JIBMOKYIIME CHJIBI  DBOJIIOLMK  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKCHHE IPH
OTPaHUYCHHOCTH PECYpCOB, HEOMpenenEHHass W3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBINA OTOOD).

Cunterndeckas teopust 3Boorun (CTD) u e€ OCHOBHBIC TOJIOKCHHUS.

MukposBostrorust. [Tomysius Kak eTMHIIA BUAa U SBOJIOLNH.

JIBrokymie cuiibl ((hakTopbl) SBOJIIOLNKU BHIIOB B MpUpOJe. MyTallMOHHBIN MpoIece U
KOMOMHATHBHAS K3MEHYHBOCTH. [10My IsSIIHOHHBIC BOJIHBI U Apeiid reHoB. V3011 1 MUTpAITHSL.

EcrecTBeHHBII 0TOOp — HampabisiFOIIUi (akTop ABOJIONMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT IBOIOIUH. [IpuMephl mprcrnocoOaeHui
y Opranu3mMoB. ApoMop(h 036l U HIHOAIAIITAIIHH.

Bun u BumooOpasoBanue. Kputepuu Bumga. OcHOBHbie (OpMBI BHI000pa30BaHUS:
reorpaduyeckoe, IKOJIOrHIECKOe.

MakpoaBosrorust. PopMbl IBOOIUK: (puUIeTHYecKas, JUBEPreHTHAs, KOHBEPTECHTHAs,
napajuienbHas. HeoOpaTuMOoCTh SBOITFOIIHH.

IIpoucxoxzaeHue  OT  HECHELUAIM3UPOBAaHHBIX  IpeakoB.  IIporpeccupyromas
cricnuajan3anus. A)IaHTI/IBHaﬂ paguanus.
JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepros.

Tabmuiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a  CyIIECTBOBAHHUEY,
«EctectBennbiii  otOOp», «MHOrooOpasue COpTOB pacTeHui», «MHoroob6pasue Moposa
KUBOTHBIXY, «[Tonmynsiumy, «MyTtannoHHas MU3MEHYUBOCTD, «ApomMopdo3bI»,
«Mnnoanantauny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapBuna», «boprba 3a cymiectBoBanue», «lIpucnocoGieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bug000pazoBaHue», «IKOJIOTUYECKOE BUI000PA30BAHHEY.

Ob6opyioBaHue: KOJJIEKIHMSI HACEKOMBIX C Pa3INYHbIMM THITAMU OKPACKU, HAOOP TI0JIOB U
ceMsiH, KosuteKuus «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJieldb «OCHOBHbIE
HaIpaBJICHUs 3BOTIONUNY, 00bEMHAs MOeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapra Mupa, Koyekuus «@DPoOpMbl COXPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anmumkanusa «llepekpéct xpoMocom», BlIa)KHbIE IIpenaparhbl

/

«Pa3BuTHE HaceKOMOro», «Pa3BuTHE NrymiKu», MuKpompenapar «JIposodunay (HopMa,

A L Iéﬁ;ﬁ'd aCKI/I Tena).
”EK QHW nuecKkue padoTh:

CepTudukar 0542307F1Fmga@qg@0}!{g 1. «CpaBHeHue BHIOB 110 MOP(OTOTHIECKOMY KPUTEPHIOY.
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JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOOICHHOCTH OpraHuzMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 9. Bo3HUKHOBeHHe H pa3BUTHeE )KM3HU HA 3emJie.

JloHayuyHble NPEACTABIECHUS O 3apOXKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOUUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BELIECTB U3 HEOPTAHMUECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOU
sBosrony. HaganbHbie Tanbl Ononorndeckoit apomonuu. [ unoresa PHK-mupa. opmuposanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKHM U UX HBOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KHUBBIX OPIraHU3MOB.

PazBuTue )xu3nu Ha 3emMJie 1o 3pam u nepurojam. Karapxeil. Apxeickast 1 mpoTepo30McKas
spsl. [aneo3olickas spa 1 €€ nepuobpl: KeMOPUHCKHUI, OPJJOBUKCKHNA, CHITYpHICKHIA, TE€BOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEIOBOM.

Kaiino3zoiickas a3pa u €€ nepuoibl: MajeoreHOBbIi, HEOr€HOBbIN, AHTPOIIOT€HOBBIH.

XapakTeprucTUKa KJIMMara W IeoJOoru4ecKux mpoueccoB. OCHOBHBIE 3Talbl ABOJIOLUU
pPacTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHuil 1 xKUBOTHBIX. [losiBneHME, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHue 3BOIOLMH. OCHOBHBIE CUCTEMATUYECKUE
IpyHNIbl OPraHU3MOB.

OBomronusl  4YenoBeKa. AHTPONOJOTMs Kak Hayka. Pa3BuTue mpencraBieHUil o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: anTpornorene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacneacTBeHHass W3MEHUMBOCTh W
ecTecTBeHHbIN 0TOOp. OOIIecTBEHHBIN 00pa3 KHU3HHU, U3TOTOBJIEHUE OPYIUil Tpy/ia, MBIIICHHE,
peus.

OCHOBHBIE CTaZMM U BETBU JBOJIIOIMM YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepranbckui, Yenoek pasymubii.  Haxonkm
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAs), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOIEHHOCTH MTPECTABUTENEH YETOBEUECKUX pac K YCIOBUSM CyILeCTBOBaHUS. ENMHCTBO
yenoBedeckux pac. Kpurtuka pacusma.

JdemoncTpanum:

IMoptpetsl: ®. Penu, JI. ITactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JapBuH.

Tabnuiel u cxembl: «BoznukHoBeHne ConHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupay», «PacturenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuornueckass KieTka»,
«CoBpeMeHHasl CUCTEMAa OPraHU4ecKoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEPT CTPOEHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO uejoBekay, «JllpeBHelmme moan», «/peBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «HUelroBeuecKne pacoi».

Ob6opynoBanue: Mmysoku — «[Ipoucxoxaenne denmoBeka» (OIOCTBI  aBCTPATONHUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIK U300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIoruyecKkas Tabiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U NPaKTHYeCKHe PadoThI:

/
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[paxtrdeckas pabora Ne 1. «/3ydeHne HCKOMAEMbIX OCTATKOB PACTEHMI 1 KHBOTHBIX B
ko AQYMEHT MOAMMUCAH
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Tema 10. Opranu3msl 1 OKpy:Kamas cpena.

OKkosloruss Kak Hayka. 3ajadd W pas3felibl AKOJOTruM. MeToabl 3KOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasI.

Okonorndeckue (akropel. Knaccudukanus skomornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eliCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepuoausm.
[TpucnocoOneHns Opranu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruogornueckmue puTMel.

buornueckue dakropel. Buapl OnOTHYECKMX ~ B3aUMOJCHCTBHMN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomneparys, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI IS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasiuuu. OCHOBHBbIE IOKa3aTesld MOIMYJISLUU:
YUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpauus. JuHamuka
YHUCICHHOCTU HOMYJISIMU U €€ PEryIsIus.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabnuiel u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUU
uH(py30opun-Tydenbkn», «llumessle nenu».

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

JlaboparopHast pabora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOuTaHUAN.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCa.

ITpakTrnueckas padora Ne 2. «IToacu€r MIOTHOCTH MOMYNIALUN Pa3HbIX BUI0B PACTEHUI.

Tema 11. CooOmiecTBa M 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBo  opranuzMoB —  OuoneHo3. CTpykTypel  OuOIlEHO3a:  BHUAOBasd,
IpOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunsl-noMuHanThl. CBsI3U B OMOLIEHO3E.

Dkosorudeckre cuctembl (3kocuctembl). I[londarue o6 skocuctemMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl ~HIKOCHUCTEMbI: MPOAYLEHTBl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemiecTB M TMOTOK IHEPrud B IKOocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBL: OHoMacca,
OPOAYKIHMS. OKOJOTMYECKHE MUpaMUAbl: MPOAYKLHHU, YUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CaMOperysius, pazsutue. Cykieccus.

[IpupoHble SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. OJKOCHCTEMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (axkTop yctounBocTu 3KocucTeM. CoxpaHeHHe OHOIOrHYECKOro
pasHooOpa3us Ha 3emiie.

Vuenue B. U. Bepranckoro o omocdepe. I'panuiipl, coctaB u CcTpykTypa Omochepsr.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocgepbl Kak TiI00aJbHONW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE IMKIJIBI 3JIEMEHTOB (Yriepoja, a3zoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBo B Onochepe 3emiin. AHTponoreHHbie n3MeHeHus B 6uocgepe. ['modanbHbie

/

3KOJIOTUYECKUE T O6J‘I€MI>I
,E|,0|@6 Q%HQ oJibl U yenpBeuecTBa. CoxpaneHnue OnopasHooOpa3us Kak OCHOBA
y%ﬁﬁ’&‘i‘ﬁ'@ﬁb@@éﬁw Ba PAIMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU pecypcaMu U HX
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JdemMoHcTpanuu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabauie! u cxembl: «lIumesie nenny», «buouenos: cocraB u crpykrypa», «lIpupoansie
coobmectBa», «llenu nurtanus», «Okomoruueckas nupamuagay, «buocdhepa u uenoBex»,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOTO jiecay, «broienos Bogoéma,
«Arponenos3», «lIpumepHble aHTPONOreHHbIE BO3ACUCTBUS Ha NOpuUpoay», «Baxkuelmue
MCTOYHHMKHU 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOI», «llouBa — BakHeHIIas cocTaBisiolas
ouocthepnr», «DakTopel gerpajauumu  nouB», «llapHukoBbii  3ddexT», «DaKTOpPbI
paZlMOaKTUBHOTO 3arpsi3HeHHs Ouocdepb», «O0mmas cTpykTypa ouocheps», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoma B Ouochepey,
«KpyroBoport a3ora B Ipupoae».

O6opyaoBaHue: MOAETb-aNIINKALIHS «Tunuuneie OHMOLIEHO3BD», repbapuit
«PacturenpHbple  cooOmiecTBa», Kowieknuu — «buoneHo3», «Bpemaurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu ¥ KOJUICKIIMM pPACTEHUH U KUBOTHBIX,
IIPUHAJIeKAIME K pa3HbIM dKOJOTMYECKUM IpyliaM oaHoro Buja, KpacHas kaura Poccuiickoin
Denepalinu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBiaMBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaIOUIMMUCS IPOTPAMM CPEAHEro 0o0IIero o0pa3oBaHMs: JIUYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX DPE3yIbTAaTOB OCBOCHMS Npeamera «buosiorus» BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIPEAEIEHUIO,
HaJIu4Yue MOTHBaAIlUU K 06yT~I€HI/IIO 6I/IOJ'IOFI/II/I, HEJICHAIPAaBJICHHOC PAa3BUTHC BHYTPCHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHMX TPAIULIUNA pa3BUTHS
OHMOJOTNYECKOr0 3HAaHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4arolnuXcsi pyKOBO/ICTBOBATHCS B CBOEH
NeSITeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, HMPUCYIIMMHU CHCTEME OMOJOTMYECKOTO
00pa3oBaHus, HAJIMYME KOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
JKU3HEHHBIC IIJIaHbl.

JImaHOCTHEIE pE3yIbTaThl OCBOCHUA IMPCIAMETA «bnonorusy JOCTUTI'alOTCA B C€IHWHCTBEC
y4eOHOIl W BOCHUTATENBbHON JESITeIbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHHCKHUMHU
COOMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPHUHATBIMH B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTAHUSA W CaMOpPAa3BUTUS, Pa3BUTHUA BHYTpeHHeﬁ MMOo3nIUn JIMYHOCTH, IMAaTPUOTU3MaA,
YBa)XXEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTapLIEMy IOKOJIEHHIO, B3aUMHOI'O
YBaAXXCHMU, 6epe>1<Hor0 OTHOIIICHUA K KYJIBTYPHOMY HaCJICIUIO n TpaaguusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEH Cpele.

JImaHOCTHEBIE PE3YIbTATBl OCBOCHUS yqe6H0ro nmpeameTa «buomorus JOJIDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJICTBOBATHCS COPMHPOBAHHOM BHYTpEHHEH
nosnuneﬁ JIMYHOCTH, cUCTEMOH INEHHOCTHBIX OpHeHTaHHﬁ, MMO3UTUBHBIX BHYTPCHHUX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacCinpC€HUC XKHU3HCHHOI'O OIIbITa W ONbITa JACATCIBHOCTHU B IPOLCCCE pcain3alliid OCHOBHBIX

/—Hmﬁmﬁmmﬁmwm, B TOM YHCJIC B YaCTH:
. OOKYMEHT NOANUCAH

3JIEKTPOHHOW NMOAMUCHIO

18 rgamancxoro BOCIIUTAHHUSA:
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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C(OPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3MIIMKA OOYdYaIOMIerocss Kak aKTUBHOIO W
OTBETCTBEHHOTO WICHA POCCHUIICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA W
NPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIBHOCTHU IIPU CO3/IaHUU YUEOHBIX ITPOEKTOB,
pelieHu: yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OHOJIOTHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENsITh COOCTBEHHYIO TIO3HMIMIO 110 OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSITH €€;

YMCHHC YUUTBIBATH B CBOUX I[eﬁCTBHHX HCO6XOHI/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBHUS JIFOICH C pa3HbIMH YOSKIACHHUSIMHU, KYJIbTYPHBIMU [IEHHOCTAMH U COLUAIBHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHUS YYEOHBIX,
MMO3HABATCJIbHBIX W HUCCICAOBATCIBCKUX 3ala4d, YBAXUTCILHOTO OTHOMICHUA K MHCHHUIO
OIMIOHEHTOB MPU 00CYKIACHUH CIIOPHBIX BOMPOCOB OUOJOTHYECKOTO COICPIKAHMS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKON T'pa’kJaHCKON WACHTUYHOCTHU, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH mepel PonmMHON, TOpAocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3bIK U KYJBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHHWE K MPUPOAHOMY HACIEIWI0O H IaMATHUKAM IIPUPOJIEIL,
JocTkeHusIM Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLEHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HauYeHHs1 OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbL, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex IEHHOCTb, TOTOBHOCTb K CITY>KEHHIO U 3auure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM pPOJUTENSM, CO3/JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCI\/JI CEMENHON JKU3HU B COOTBETCTBUU C TpaauuusIM1u HapoaOB
Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTCTHUYCCKOC OTHOIIICHUC K MI/Ipy, BKJIFOYas1 3CTCTI/IKy 6BITa, Haquoro U TCXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPY/ia, OONIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHHUEC ODMOIIMOHAJIBHOT O BOS}ICﬁCTBHH )KI/IBOﬁ HpI/IpO)II)I U eé IIEHHOCTH,

TOTOBHOCTh K CaMOBBIPDOKEHHIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMJICHHE MPOSIBIISATH
Ka4eCcTBa TBOPUECKOM JTMYHOCTH;

S) puznueckoro  BocnuTaHus, (OpMUpPOBAHUSI  KYJBTYpPbl  310POBbA U
IMOLMOHAIBLHOIO 0JIArONOJIyYns:

MMOHMMAaHUE W pealn3als 3J0pOBOro U 0e30macHoro o0pa3a Ku3HU (310pOBOE MUTAHUE,

JIOACHUC TTMI'MCHNY X 1IpaBWJI U HOPM, C63HaHCI/IpOBaHHBII>’I PECIKUM 3aHSITUN U OTAbIXa,

CepTudpukar OE42607F‘IFIIETC%3/I5I\3\%E

peryIORYMEHMBIOEIHAC ABKTUBHOCTD), | OEpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OBJTEKTPOHKOVE MO AIMMGKO3IeCKOMY U IICUXUYECKOMY 3/I0POBBIO;
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OCO3HAHME MOCIEICTBUI M HENPHUATHS BPEAHBIX NMPHUBBIYEK (YIOTPEOICHHS aIKOTOJIs,
HapKOTHKOB, KypEHHUSI);

6) TPY/10BOT0 BOCITUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAOI00HUE;

TOTOBHOCTh K  aKTUBHOM  JIEATEIBHOCTH  TEXHOJOTMYECKOH ¥ COLIMAIBHON
HAITpaBJICHHOCTH, CHOCO6HOCTB HHULIUMHUPOBATh, IJIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJIHATDH
TaKyIO 1eATEIbHOCTB;

MHTEpEC K pa3indyHbiM chepam npodeccHoHaTbHOM NEsTeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBII BBIOOp OymyIeil mpodeccuu u peaan30BbIBaTH COOCTBEHHBIC JKU3HEHHBIC IITAHBL;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTHKEHUH BCEH
KH3HU;

7) 3K0JIOTN4YeCKOT0 BOCITUTAHHUS :

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUSI;

MOBBILLIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: IPUOOPETEHHE ONbITA MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TII00AIEHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PEeLICHHUs;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHS
IpU pElIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPUPOAOIOJIB30BaHUEM (COOIIOIEHUE
MpaBuJl MOBEACHMS B MPUPOJIEC, HANPABICHHBIX Ha COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSATUE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXarolled NpUpOAHOU cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKHUE MOCIEACTBUS NPEINPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHUS, JKOJOTHYECKOH KYJIbTYpbI, OIIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAaNpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJILHON, KOMMYHUKATHBHOM M COLMAIBbHON IpPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JIESITETBHOCTH 3KOJIOTUYECKOMN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENLCKOM KyJIBbTYpPbI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

MOHMMaHHUE cNeluu(PUKU OMOJIOTMM KaK HayKH, OCO3HaHMs €€ pojau B (OPMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3aHNUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYKaloIeM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHNH PoOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIS COBPEMEHHOM LMBUIN3ALNN: 00eCTeueHHs
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100abHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWIMBOMY pa3BUTHIO, PALMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJIYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON

/

TPaMOTHOCTH ODYYaIOLINXCs, POPMUPYEMOI TIPU U3yYEHUU OUOJIOTHH;
DOKYMBHTITO AfidOAH: MeTo10B [I03HAHUS, HMCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
cOSETBOHHQMDO B HAGbKoTyyaeMble 3HAHUS I aHAIM3a M OOBACHEHHs SIBICHUI

CepTudukat OE4W8%%WZ %EBEF%&EEBF}OHXHIHX B HCM HN3MCHCHHMH, YMCHHEC [€JIaTb 000CHOBAHHEIE
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3aKIIIOYCHUS Ha OCHOBC HAYYHBIX (1)aKTOB U UMCHOIIHUXCS JaHHBIX C LCJIbIH TMOJTYUCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS Ul PEIICHUS
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HaYy4YHOH JESTEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMM 1O OHMONOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHs yueOHOro mpenmMera «buomnorus» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS  MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIICEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIeJOBaHUE, HAOMIOJACHUE, U3MEpPEHUE, IKCIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIEUUBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH M COLIMAIBHON KOMIIETEHIIMH OO0YyYarouuxcs,
CIIOCOOHOCTh oOyuaromuxcs WCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITNHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpPCAIbHbIE Y4YeOHBIC MEWUCTBHS B IIO3HABATECILHOU U
COLIMATILHOM MPaKTHKE.

MeranpeameTHbIe Pe3yJibTaThl OCBOCHHS MPOTPAMMBI CpeIHEro olmiero oOpa3oBaHMs
JIOJIKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAIbHBIMU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30BbI€ JJOrHYECKHE IeHCTBHS:

CaMOCTOATENbHO (OPMYITUPOBATh M aKTyaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHUU 3HaHI/II\/'I HpI/IéMBI JIOTUYCCKOI'0 MBIINIJICHUSA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU NOHITUIMHU);

ONpeNeNATh LENU ACSATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbPHOCTHU C IIOCTAaBJICHHBIMU LICIISAMMU,

UCIOJIb30BaTh OMONOTUYECKUE TIOHATUS ISl OOBsICHEHHsS] (aKTOB U SIBICHUH KUBOU
HPUPOIBI,

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIBbHBIC CpeI[CTBa IS HpeHCTaBJ'IeHI/ISI CyHIGCTBeHHI)IX CBﬂBeﬁ 158
OTHOIICHWH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B paSJ'H/ILIHI)IX I/IH(bOpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PEHICHUS MTPOOIEMBI ¢ YUETOM aHAIH3a HMEIOIIUXCS MaTePUATbHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEJSAM,
OIICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBATb M _BBINOJHATE pabOTy B YCIOBUSIX pEabHOTO, BUPTYaJbHOTO U

/

KOMOMHHPOBAHHOI'O B3aUMOIEHCTBYS;

AOKYMEKT G Mpienue MPY PELICHNUH KU3HEHHBIX MPOOIIEM.
3NIEKTPOHHOU NOANUCBLIO
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BIIA/ICTh HABBIKAMU Y4E€OHO-HCCIIEIOBATEILCKON U MPOCKTHOU IEATeIHbHOCTH, HABBIKAMU
pazpeiieHusi mpodIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
peLIeHUs IPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO Pa3JIUYHbIX METOI0B ITI03HAHMUS;

WCIIOJBb30BaTh DPA3JIUYHbIC BUIbl AEATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYallMsiX, B TOM YHUCIE TPU
CO3IaHUH YUYEOHBIX U COI[MAIbHBIX TPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIIJICHUS, BJIaIeTh HAYYHONH TEPMUHOJIOTHUEH, KIIFOUEBBIMHU
MOHATUSAMU U METOJAMU;

CTaBUTh U (POPMYIUpPOBATH COOCTBEHHBIC 3a/laud B 00Pa30BaTEIbHON JAEATEILHOCTH H
JKU3HEHHBIX CUTYaLMSIX;

BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTYaJIU3MpOBaThb 3a7ady, BBIIBUIATh
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh apryMEHTHI JJI JOKA3aTelIbCTBa CBOUX YTBEPKIACHUH, 3a1aBaTh
MapaMeTpbl U KPUTEPUU PEILICHUS,

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEUIeHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
npodeccCuoHaNbHYIO Cpeay;

YMETb MEPEHOCUTh 3HAHMSI B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 o0jacTu
JKU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, Npeajararb OPUTMHAJIbHBIE MOAXOJbl U PEUICHUS, CTABUTh
po0JIeMBI U 3a/1a4M, JOMYyCKAIOUIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nunopmaunmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(opMaiuu (Tekcre yuyeOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX U CHPABOYHMKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B MHTepHeTe), aHAIM3UPOBATh WHMOPMALUIO DPA3NUYHBIX BUIOB U (POpM
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampockl M MPUMEHSTHh pPa3IMYHblE METOJbl MPH TOUCKE U OTOOpe
Ouosiornueckoil nHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUs Y4eOHBIX 33714,

MpHOOpPETaTh OMBIT HCMONb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3IUUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY MpeAcCTaBIE€HUs OHUOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpamMmbl, TAOIHIbI, PUCYHKH U IPYToe);

UCIOJIb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpPEJCTBa HpU paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYeckue, GU3NuecKue U MaTeMaTH4eCKHe 3HAKU U CHUMBOJIbI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BIIAJICTh HABBIKAMU pACIO3HABaHWSI M 3aIluThl HHpOpMammu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJIaZIeHl/Ie yHuBepca.JIbean KOMMyHI/[KaTI/IBHI)IMI/[ IleﬁCTBHHMH:

1) oO1mienue:

OCyHIeCTBJ'IﬂTI) KOMMYHI/IKaHI/II/I BO BCECX C(i)ean JKN3HU, aKTUBHO y‘—IaCTBOBaTI) B AHxaJIore
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJCHHS OTHOCHUTCIIGHO BBITIOJHEHHS TIpe/ylaracMoi 3ajadd, YYHTBIBATh HMHTEPECHl U

/

COTJTACOBAHHOCTD MO3UIIUI APYTUX YIACTRHKOB HATIOTa WK THUCKYCCHH);
AOKYMBEIRERAMNAEMFanbabe cpejicTBa 0OLIEHMS, MOHMMATh 3HAYEHHE COLMAIBHBIX

3B TREHTHQU IRBAOUGRHIsenns KofpIUKTHBIX cuTyaluii, yMeTh cMAr4aTh KOHQIUKTHL U
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BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOINEHUS U B3aWMOJCHCTBHUS, TOHUMATh HaMEpEHUs
IPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bOopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsl 1eATeJIbHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIAUBUIYATHHOW pabOTHI MPH
peleHn OMOIOTUYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHON 3a/1auu;

BBIOMpATh TEMAaTUKY W METOJBI COBMECTHBIX JICUCTBUU C YYETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUICKTHBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATENbHOCTH, OpPraHW30BbIBATH M KOOPIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAENATH POJIA C YYETOM MHEHUI
YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIA/JIa U KaXKIOTO YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTh HOBbIE MPOEKTHI, OLICHUBATH UJEH C MO3UIMU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IUYHbIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJIbHBIMH PEryJsATHBHBIMU JAEHCTBUAMM:

1) camoopranuszaunmsi:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JUIsl BBIABIECHUS MpPOOJIEM M HX pELIEHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeNIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO NEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENILHO COCTAaBJISAITh [UIAH PELIeHUs TPOOJIEMbI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX NMPEATNOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CMOCOOCTBOBAThH (POPMUPOBAHUIO M MIPOSBICHUIO IIUPOKOM SPYIUIIMH B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BIIa/IETh HABBIKAMU TI03HABATENbHON pe(hIeKCHU Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBUIMA
W MBICIIUTCIIBHBIX MTPOILECCOB, UX PE3YJIbLTATOB U OCHOBaHI/IfI, HUCIIOJB30BATh HpI/IéMBI pe(l)J'IGKCI/II/I
JUTSL OIIEHKU CUTYAI[H, BBIOOpAa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHUKEHHUIO;

/

CepTtudukat OE42607F1FE
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MIPU3HABATH CBOE MPABO U MPABO IPYTrUX Ha OMIMOKU;
pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4YeJ0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbTaThl ocBoeHus rnporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npeamera «buosaorus» HaydHble 3HAHUS, YMEHUS U
CIOCO0bI JEHCTBUN o OCBOCHHIO, HMHTEpIPETALUU
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JIESATEILHOCTH 10 MOJYYE€HUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B PEAJbHBIX >KU3HEHHBIX CUTYaAIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMe mnpeaMeTHble pe3yabTaThl MPeICTaBlIEHbl MO Tojaam
00y4eHwusl.

IIpenmeTHble  pe3ynbTaTbl  OCBOEHHMs ydeOHoro mnpenmera «buonorus» ¢ 10
Kaacce NO0IKHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEPKAHUE OMOIOIMYECKMX TEPMUHOB M TOHATHN: )KU3Hb, KJIETKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas ~ OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHIpOM3BEAEHHE  (PEmpOoayKLus),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OWOJIOTMYECKHE TEOpPHM (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHAsd,
LEHTpajbHasl J0rMa MOJEKYyJIspHOM Ouonorun), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBunosa) 1 yueHus (0 LEHTPaXx MHOT00Opa3us 1 MPOUCXOXKICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuiosa), onpeneisTh TpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOTO MO3HAHUs B OMOJOrMM: HAOIIOJICHUE U ONHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYECKOro
DKCIEPUMEHTA, BBIIBMJKEHUE THMIIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLICIATh CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTH NPOLIECCOB: 0OMEHa BEIIECTB U
IPEBpALIeHHs] PHEPIUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOIO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMSI, PA3MHOKECHUS, NHANBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJy4YeHHbIe 3HaHUS JUIsl O0OBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHMUSI B OKpYXKarolled MNPUPOAHON cpele, MOHWMaHue HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TIeHETUYEeCKHE 3aJauyd Ha MOHO- W JUTHOpHIHOE
CKpeIllMBaHNE, CIETVIEHHOE HACJeI0BaHUE, COCTABISATh CXEMbl MOHOTHOPUIHOTO CKPEIUBAHUS
JUIsl IpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JaOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOII0IAaTh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;
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YMEHHUE KPUTUYCCKU ONEHUBATE U WHTEPIPETHPOBATh MH(POpPMAIHIO OHMOIOTHYECKOTO
COACPKIHNA,  BKIFQUALO HCGBI[OHa}AHBIe 3HAHWA W3 PA3IMYHBIX HCTOYHHKOB (CpEacTBa
RYMEHT O HMUCAH P (cp

8‘%\4%%” ﬂ O-TIONYJISIPHBIE MaTepUabl), STUUECKUE ACIIEKThl COBPEMEHHBIX
UCCJICJOBAaHUN B OO0 MK, METUIMHE, OUPTEXHOJIOTHH;




YMEHHE CO3/1aBaTh COOCTBEHHbIE INHCBbMEHHBIE U YCTHBIE COOOILEHHs, 0000mas
OMOJIOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMerHbie  pe3ynbTaThl OCBOEHHSA yueOHoro mpenmera «buonorus» ¢ 11
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJIOTUM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh CO/IepKaHre OMOIOTUYECKUX TEPMUHOB U MIOHSATHI: BUJ, OMMYJISIIIHS,
reHO(OH[, HBOJIOIMS, MABIKYIIHME CHIbl ((AKTOpPBI) SBOJIOLUH, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIEHTHI, LIENH MUTaHUs, YKOJOrHYecKas mupaMua, ouoreoueHnos, onocgepa;

yMEHHME Wu3jiaraTh Ouojoruyeckue Teopuu (dBomtonmonHas Teopuss Y. [lapBuna,
CHHTETHYECKAasi TEOPHs HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmeBoro cxojicrtsa K.
M. boapa, uepenoBaHus TIaBHBIX HampaBleHUi u myrtei sBomonnu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHaackoro), onpeensTh TPaHUIIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BIAJeTh METOJaMH HAay4YHOTO TMO3HAHHs B OMONOrMH: HAOMIOACHUE U OMHCAaHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIMOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUHU MOJTYYEHHBIX PE3Y/IbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIEC TPU3HAKH CTPOCHUSI OMOJIIOTUIECKUX OOBEKTOB: BUJIOB,
MOMYJSIIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

YMEHHUE MPUMEHSATh MOJy4eHHbIE 3HaHUS JUIsl O0BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SIBIICHUH, JIJISl IPUHSTHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETBI0 00ECTICeYCHHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOWIUX JIOJIEeH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHUS] B OKPYXAMOIIEH NPUPOTHOW cpene, MOHMMaHUue HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Ui panroHaIbLHOTO
NPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHYEeCKHe 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[€MH MUTaHUsA);

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MH(POPMAILNIO OHOIOTHYECKOTO
COJIepKaHNsI, BKIIOYAIONIYIO0 TICEBJIOHAYYHBIC 3HAHWUS W3 PA3IMYHBIX HMCTOYHHKOB (CpeAcCTBa
MaccoBOW WH(OpPMALMK, HAyYHO-TOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE CcO3/7aBaTh COOCTBEHHBICE TIMCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUIMHBIN anmapar 6MoJI0TH
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TEMATHYECKOE INTAHUPOBAHMUE
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10 ', M KJIACCBbI
No HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI KomnnuectBo yacos OnexTpoHHbIe (1 pOoBLIE) 00pa30BaTEIbHBIE
n/n Beero|  KourtpombHbie [IpaKkTHUeCKHE pecyperl
paboThI paboThI
1 buonorus kak Hayka 2 0.5 bubnuoteka LIOK https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bu6numoteka LIOK https://m.edsoo.ru/7t41¢292
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU 8 1 bubnmnoreka LHOK https://m.edsoo.ru/7f41¢292
4 JKusHenesaTeIbHOCTh KICTKH 6 bu6nunoteka IIOK https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE 1 HTHAMBUAYATBLHOE Pa3BUTHE 5 1 bubnmoreka I{OK https://m.edsoo.ru/7f41¢292
OpTaHU3MOB
6 HacnenctBeHHOCTh U UBMEHUMBOCTh 8 1.5 bubmuoreka IIOK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoreka I{OK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHHI
8 OBOJIIOIIMOHHAS OMOJIOTHS 9 1 bubmnorexa IOK https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie 9 0.5 bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
10 |Opranusmsl 1 OKpyXKaromiasi cpeaa 5 1 bu6muoreka L{OK https://m.edsoo.ru/7f41cc74
11 Coo0mrecTBa M 9KOJOTHICCKAE CHCTEMBI 9 but6mmoreka IIOK https://m.edsoo.ru/7t41cc74
12 |Pe3epBHOE Bpems 3 bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I1O ) 68 0 6.5
O TPOIP ARARNFEMEHT MOANNCAH

LTy 1 lf\l“‘ A ACSL Ly
SJIENTFRFURRAUPTTIVATNTvVICDRY
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ITPOBEPAEMBIE

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

CchopMupoBaHHOCTb 3HaHUH O MECTE U POJIM OMOJIOTMH B CUCTEME HayYHOT'O 3HAHUS
€CTeCTBEHHBIX HAyK, B (DOPMHUPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHbI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKIAJAE POCCUMCKUX M 3apyOeKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA
JUIs peLIEHUs )KU3HEHHBIX 33184

YMeHue packpbIBaTh COJEp)KaHHE OMONIOTMYECKMX TEPMMHOB M HMOHSATHM: KHU3Hb,
KJIETKa, OpraHu3M; MeTabonu3M (OOMEH BEIIEeCTB U IPEBpALECHUE 3HEPIUH),
romeoctasd  (caMOperyisiusi), YpOBHEBas  OpraHM3alus O KUBBIX  CHCTEM,
CaMOBOCIIPOU3BEIEHNE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE

YMmenne wznaraTh  OWoNOTHMYECKHME  Teopud  (KJIETOYHas, XpOMOCOMHas,
MyTtanuoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.I1. BaBunoBa) u ydyenus (o
LEHTPax MHOro00pa3us U MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H.M. Basuiosa),
OIIpeJIeNIATh TPaHMLIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAay4YHOTO IO3HaHUs B Owojoruu (HAOMIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOILIECCOB W SBICHHUI; OpraHu3anusi U MPOBEJCHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI; BBISIBJICHUE 3aBUCUMOCTHU
MEXAYy HCCIeAyeMbIMH BEIWYHMHAMH, OOBSCHEHUE TOJIYYCHHBIX pE3yJIbTaTOB,
WCTIOJIb30BaHHBIX HAYYHBIX TTOHATHH, TEOPHUI U 3aKOHOB; YMEHHE JIeaTh BBIBOJIBI HA
OCHOBaHUU MOJYYCHHBIX PE3YIHTATOB)

YMeHHE BBIICNATh CYIICCTBEHHBIE TNPU3HAKA BHUPYCOB, KJIETOK IPOKAPHUOT U
OYKapuoT, OJHOKJIICTOUYHBIX W MHOTI'OKJICTOYHBIX OpPTraHHU3MOB, OCO6eHHOCTI/I
MPOIIECCOB OOMEHa BEINECTB W IMPEBpAIllCHUS DHEPIUU B KJIETKE, (OTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OILJIOJIOTBOPEHMSI,  Pa3MHOXKCHHUS, HWHIUBUIAYAILHOTO  Ppa3BUTHS  OpraHu3Ma
(oHTOTCHE3)

YMeHHe TpPUMEHATh IMOJyYeHHblE 3HAHUS Ui OOBACHEHHS OHOJOTHYECKUX
MPOLIECCOB W SIBICHUM, JUISI NPUHATHS NMPAKTHYECKUX PEIICHW B MOBCEAHEBHOMN
KHU3HM B IensiX oOecreyeHus O€30MacHOCTH CBOETO 3J0POBbS U 370POBBS
OKpY’KaIOIIMX JIFOJEH, COONI0IEHHsI HOPM T'PaMOTHOTO MOBEJEHUS B OKPYKarOLIEH
NPUPOJHON cpele; MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHXKEHUH
COBPEMEHHOMN o6uonoruu 51 OHOTEXHOIOT Uil JUTS palMOHAIIBHOTO

/
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IINDUNOTOHNONEROBRBAHUIG
] il W]

OOKYM

BNEKTP

EWH&D,PWII@EPI aJeMeHTapHbIe TEHETUYECKUE 3a/Jaud Ha MOHO- M JUTHOPHIHOE
H BB HE CHIIIeHHOE HaCIIe/0BAHNE; COCTABIATh CXEMbl MOHOTHOPUIHOTO
CKpENTUBAHUSI JIJIsl TIPEICKA3aHsl HACIeIOBAHUS MPU3HAKOB Y OPraHN3MOB
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Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

VYMeHHUe BBIMOIHATH Ja00paTOPHbIC U MPAKTUYECKUE paboThl, COOJIOAATh MpaBUia
pu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM

Ymenue KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATD uH(pOpMaIHIO
OMOJIOTMYECKOTO  COJACPIKAHMSI, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
paznuuHbiX ucTOYyHHKOB (CMU, HayuHO-IOMYJsipHBIE MaTepualbl); TUYECKUE
ACTICKTBhI COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUN

10

YMeHue coznaBaTh COOCTBEHHBbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS, 00001as
OMOJOTMYecKyl0  WH(OpPMAMIO W3  HECKOJNbKMX  HCTOYHHKOB, T'PAMOTHO
MCIOJIb30BaTh MOHATUNHBIN anmnapar OMoI0oruu

11 KJIACC

Kon
NMPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBaHusi

CdopmrpoBaHHOCTH 3HaHUHN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTeCTBEHHbIX HayK, B (DOPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAY4YHOM
KapTUHBI MUpa U HAyYHOTO MHPOBO33PEHMS; O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHON TPAMOTHOCTH YelloBeKa
JUISL pellieHus )KU3HEHHBIX 3aa4

YMeHue packpbIBaTh COZEp)KaHUE OMOJIOrMYECKMX TEPMHMHOB U TOHSATHUH: BHJ,
MOMYJISIMS, TE€HOPOH[, H3BOJIOLMSA, MABIXKYIIME CUiIbl ((aKTOpbl) 3BOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, 3KOJOTHMUYECKUe (HaKTOpHI,
HKOCHUCTEMA, IPOYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, IENTH TUTAHUS, IKOJIOTHUECKas
nupamuia, buoreoueHos, buocdepa

YMeHnue  uznaratb ~ OMOJNOTMYECKHE  TEOpUHM  (DBOJIOIMOHHAS  TEOpHUs
Y. JapBuHa, CHHTETHYECKas TEOpPHUS OHBOJIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH
(3apogsimeBoro cxojctBa K.M. bapa, uepenoBanus ri1aBHbIX HANPaBICHUN U yTel
sBomoniuu A.H. CeBeprioBa, yuenust o 6uocepe B.M. BepHaackoro), onpeaensts
TPaHUIBI UX PUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHne BIageTh METOJaMH HAay4YHOTO IMO3HaHUs B Owojoruu (HAOMIOACHHUE H
OTHMCAaHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI; OpraHu3alus ¥ MpOBEACHUE OHO-
JIOTUYECKOTO HJKCIEPUMEHTA, BBIIBM)KCHHE THIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy WCCIeAyEeMbIMH BEIUYMHAMH, OOBSCHEHHE IOJYYCHHBIX pPe3yIbTaToB,
WCTIOTb30BaHHBIX HAYYHBIX TIOHITHH, TEOPHI M 3aKOHOB; YMEHHE JIeIaTh BBIBOJIBI HA
OCHOBAHHMU MOJIYYEHHBIX PE3YyJIbTAaTOB)

YMeHme BBIACIIATh CYHIECCTBECHHBIC MMPHU3HAKN CTPOCHUSA OMOJOrHYECKUX OOBHEKTOB:
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BHAOB, RO HPOAYHEHTOB, KOHCYMEHTOB, PEIYLICHTOB, OMOTeO1IEeHO30B U
éﬁ?cﬁE)TﬁHM@CA’lquHOCTH HPOIECCOB HACIEACTBCHHOW W3MEHYMBOCTH, €CTECTBEH-
Hi98% ﬁ@ﬁ)ﬁ%0§@006pa3OB AHWSA, TPUCIIOCOOJICHHOCTH OPraHu3MOB, JeHCTBUS
HKOJIOTHYECKUX (haKTOPOB Ha| OPraHU3MBbI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B




Kon
NpoBePsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

pe3yJabTara

9KOCUCTEMAX, AaHTPOIIOICHHBIX M3MEHEHHI B DKOCHCTEMaxX CBOCH MCCTHOCTH, KPYTO-
BOpOTa BCHICCTB U OHMOreOXNMHUYECKHX OUKJIOB B 6H00(bepe

YMeHHe MNpUMEHATh IOJyYEHHbIE 3HAHUS Il OOBACHEHHS OHOJOrHYECKUX
IIPOLIECCOB U SIBJICHUM, I IPUHATUSA NPAKTUYECKUX DPEIICHUM B IOBCEAHEBHOMN
KHU3HM B LEIIX oOecredeHuss 0e30IaCHOCTH CBOETO 3/I0POBbsSl U 3[0POBbS OKpY-
KAIOUIUX JIIO/IeH, COONIIOZCHUS HOPM TI'PaMOTHOTO IOBEJICHUS B OKpYXKaroLeH
IIPUPOJHON cpene; NOHMMAaHME HEOOXOAUMOCTH HCIIONIb30BaHUS JOCTUKEHUM
COBPEMEHHOM OMOJIOTUH /17151 pallMOHAJILHOIO IPUPOAONOIb30BAHNUS

YMeHue pematb 3J€MEHTapHble OHOJIOIMYEeCKHE 3aJaud, COCTaBJIATh CXEMBI
IIEpeHOCca BEILIECTB U SHEPTHH B dKOCUCTEMaX (1IeNH MUTaHUS)

YMeHue BBINONHATH 1a00paTOpHBIE U MPaKTUYECKUEe paboThl, COOMI0IAaTh MpaBuia
1pu paboTe ¢ yd4eOHBIM U JaOOpaTOPHBIM 000PYJ0BAaHUEM

Ymenue KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATh uH(pOpMaIIHIO
OMOJIOTUYECKOTO  COAEp)KaHUS, BKJIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUSA U3
9 pasnnuHbix ucToyHukoB (CMU, HayuyHO-IONysipHBbIE MaTepPHAIIbl); pacCMaTPUBATh
r7100aNbHBIE  SKOJIOTUYECKHE MPOOJIEeMBl COBPEMEHHOCTH, (OPMHPOBATH IO
OTHONICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

YMeHue cosnaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS, 0000Ias
10 OMOJIOTMYeCKYl0  WH(OPMAMIO W3  HECKOJBKHX  HCTOYHHKOB, T'PAMOTHO
MCIOJIb30BaTh MOHITUIHBIN anmapar OMoJIoTuu

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buoinorus kak Hayka
buonorus — Hayka o sxuBoit npupoze. Posb Guonoruu B GopMHUpOBaHUN COBPEMEHHOM HAY4IHOM
11 KapTuHbl Mupa. Cuctema OMOJIOTMYECKUX HAYK
10 Metoapl MO3HAHUS >KUBOM MpHPOJbl (HaOMIONEHUE, SKCIEPUMEHT, ONHCAaHHE, U3MEPEHHE,
KJaccu(uKanmsi, MOJEIMPOBAHNE, CTATUCTHYECKAss 00pab0TKa JaHHBIX)
2 JKuBble cuCcTEMBI U X OpraHu3anus
JKuBble cucreMsl (6MOCHCTEMBI) KaK MpeAMET u3yueHus Ouonoruu. CBoicTBa OMOCHCTEM U UX
21 pa3zHooOpaszue
29 YpoBHU Opranu3aniy OMOCUCTEM: MOJIEKYISIPHO-T€HETHUECKUH, KJIETOUHBINA, OpraHU3MEHHBIH,
’ MONYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EepHBIT
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU
XVUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTbI: MaKpPO3JIEMEHTbhI, MHUKPOIJIEMEHTHI.
3.1 Bona u muHepanbHble BemiecTBa. DYHKIMM BOABI M MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonnepxanue ocMOTHYECKOro OajaHca
benku. CocraB u cTpoeHHE OeIKOB. AMMHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHUMbIe U
é 3aMCHUMbIC AMHHOKHCIIOTEL. AMHHORMCIOTHBIH COCTaB. YpoBHU CTPYKTYphl OEIKOBOM
0 32 MX%E{" @M%f"ﬁTopanaﬂ, TpeTUYHAass U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
INEKTEQHBON SR OSHIMGRI R ckue GbyHKIMHA OEITKOB.
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

®epmeHThl — Ouojorudeckue Kartanusatopbl. CTtpoeHue ¢(epmeHTa: aKTHBHBIM LEHTP,
cyOctpatHas cnenuduunocts. Kodepmentsl. Butamunbpl. Otanuus  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIN3aTOPOB

3.3

VYrneBoasl: MOHOcCaxapuabl (TJIIOKO3a, pubo3a W Ae30Kcupubo3a), aucaxapuisl (caxaposa,
JaKTO3a) M TMOJMcaxapuisl (Kpaxmal, TIUKOTeH, IeiUtoio3a). buonoruueckue QyHKuuu
YIJIEBOJOB.

Jlunuael: Tpuraunepuasl, crepouasl, Gochonunuasl. ['uapodunsHo-ruapodoOHbIE CBOMCTBA.
buonornueckne Qynkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB W JIMIHIOB Kak
VMCTOYHHKOB YHEPTUU

3.4

Hykneunosbie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Ctpoenue u ¢pyukimu JJHK. Ctpoenue un pynkuuu PHK. AT®: crpoenne u pyHkimu

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Kierounas TCOpHU:. MeTtob1 N3YUCHUA KIICTOK

3.6

Knerka kak memoctHas skuBasi cucrema. OOmipe mpuU3HAKW KJIETOK: 3aMKHYTash HapyKHas
memOpana, mosiekynbl JIHK kak reHeTnueckuil anmapar, CuCTeMa CUHTE3a OeJka

3.7

Tunel  KIETOK: d3yKapuoTHyeckas M INpokapuoTudeckas. (OcoOEHHOCTH  CTpOEHUs
npokapuoTuyeckoi kietku. Kierounas crenka Oaktepuil. CTpoeHHME >YKapHOTHUYECKON
kjeTKi. OCHOBHBIC OTIMYHSI PACTUTEILHOMN, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYphl KJIETOK — KICTOYHAs CTEHKA, TJIMKOKAIMKC, WX (DyHKIHH.
[Tnasmarudeckass meMOpana, € cBoiicTBa W (yHKnuH. l[luTomnmasmMa u e€ OpraHOHIBL
OpnomeMOpaHHbBIE OpraHOUABI KIEeTKU: dHAoIuIa3Matinueckas cetb (JI1C), anmapar [Nonbmxw,
JIN30COMBI. HOHyaBTOHOMHBIe OpPraHoOMnAbI KIICTKW: MUTOXOHAPUH, TIJIACTHU/BI. HpOI/ICXO)KIIGHI/Ie
MUTOXOHAPUI U Tiactua. Bunel mnactun. HememOpaHHbIE OpraHouIbl KJIETKU: PUOOCOMBI,
KJICTOYHBINA LIEHTP, PECHUYKH, )KT'YTHUKH. DYHKIIMN OPraHOMI0B KJIETKU. BKirtoueHus

3.9

Anpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue siapa: siiepHas 000J0YKa, KapuoIlulazMma,
XPOMATHUH, SIPbIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

)KI/IBHCHGHTGHI)HOCTI) KIJICTKHU

4.1

OOMmeH BemiecTB, UM METAa00IM3M. AcCUMMIALMS (TUIACTUYECKUI OOMEH) M AUCCUMMIIALIUS
(oHepreTuyeckuii oOMeH) — JIB€ CTOPOHBI €IMHOro Iporecca mMeradonusma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIN U reTepoTpOQHBIH.
Poiib hepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIIEHUH YHEPTHU B KIIETKE

4.2

doTtocuHTE3. CseroBas u TEMHOBAsI ¢azbl ¢dotocunTe3a. Peakiuun
¢dorocunTe3a. DPPeKTUBHOCTh (poTOCHHTE3a. 3HaUeHUe (HOTOCHHTE3a JUIsl )KU3HU Ha 3emiie.
BnusiHue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIIEHHUS €ro MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PaCTEHHUH.

XeMocHHTe3. XeMOCHHTE3UpYIole 0akTeprn. 3HaueHHue XeMOCHHTe3a JJIsl )KM3HHU Ha 3emiie

43

DHepreTUYecKnii 0OMEH B KJIeTKe. PaciiernieHue BemecTB, BBIIECIEHNE H aKKyMYJUPOBAaHUE
SHEPIUU B KIJIETKE. DTalbl SHEpreTudeckoro oomeHa. ['nukomus. bpoxeHue u ero BUABL
Kucnoponnoe okucieHue, WiM KJIETOYHOE JbIXxaHue. O(P(HEKTUBHOCTH 3SHEPreTHUYECKOIro
oOMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernyeckas nnpopmanus u JJHK. Peanuzanus renernaeckoit
uHpoOpMalUu B KiIeTKe. ['eHeTnyeckuii Koa U ero cBoiicTBa. TpaHCKpHUILUS — MaTPUYHBIHN

/

O

craTes PHK - Tpancmmmr —6mocnaTs3 6enka. Koguposanue amunokucnor. Pons pubocom B

TIORYMEMTORTENUCAH

e
J

JTHRCTIPOMHDN GARBNBEION — Bupyehl. Vctopus otkpbitus BupycoB (J[.M. MiBanoBCKHIA).

4.5

cAoQ
7
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

KUBOTHBIX M YeJIOBEKa, BBhI3bIBaeMbIe BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) —
Bo3Oyautens CITN a. ITpodumakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne u HHIWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Krerounplii 1WKIJI, WIM >KU3HEHHBIM LMK KiIeTKu. MHTepdaza m muto3. Ilpomecchr,
npoTekaromue B uHTepdaze. Permmkamms — peakius matpuunoro cuareza JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHII. JIUIUTOMAHBIA U TaIUTIOMAHBIA XPOMOCOMHBIC
HaOopbl. XpoMaTuabl. LluTonornueckne 0OCHOBBI Pa3MHOKEHUS U MHAMBUIYAJIbHOTO Pa3BUTUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. [Iponecchl, mpoucxoasiire Ha pa3HbIX CTaIUSIX
MHUTO3a. bBUOIOrnyecKum CMBICII MUTO3a

5.2

CDOpMBI Pa3MHOXCHHA OPraHU3MOB! 0ecroyIoe U IOJIOBOE. Bujsl 0ecIoJoro Pa3MHOXKCHHUA:
JACJIICHHUEC HAABOC, IMOYKOBAHUC OJHO- U MHOI'OKJICTOYHBIX, CHOpOO6pa3OBaHI/Ie, BE€r€TaTUBHOC
Pa3MHOXKCHHC. I/ICKYCCTBGHHoe KJIOHMPOBAHUC OPraHU3MOB, €TI0 3HAYCHUC IJIA CCIICKIIMHN

53

ITonoBoe Pa3MHOKCHUE, CI'0 OTIINYHA OT 0ecroIoro.

Meiio3. Craguu wmeiioza. [lpomeccsl, mpoucxomsnme Ha craausx wmeio3a. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuit cMpIca v 3HaU€HUE Meio3a

54

['ameTorenes — mporecc 0Opa3oBaHUsl TOJOBBIX KJIETOK Y JKUBOTHBIX. [lOJIOBBIC JKee3bl:
CECMCHHHUKHU U ANYHUKU. O6pa303aHHe " PAa3sBUTHUC MOJIOBBIX KJIIETOK — raMeT (CHCpMaTO?,OI/II[,
SUIEKIeTKa) — crepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHUS SHICKIETOK U
cniepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTHSl Yy T[O3BOHOYHBIX JKHBOTHBIX: JPOOJICHHWE, TacTpyJIsIus,
opranoreses. [TocramOproHanbHOE pa3BuTHE. TUIBI TOCTIMOPUOHATIBHOTO Pa3BUTHSL: MIPSIMOE,
HenpsiMoe (JMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE
BBI3BIBAaTh BPOXKJEHHbIE YPOJICTBA.

Poct u passBurne pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUS: CTPOCHHUE CEMEHHM, CTaJuu
pa3BUTHS

HacnencTBeHHOCTh M U3MEHUYHUBOCTD OpraHnu3MOB

6.1

[Tpenmer u 3aaun reHeTUkU. Vicropust pa3BuTHs reHeTUKU. BKitag poccuiickux 1 3apy0eKHBIX
yU4€HBIX B Pa3BUTHE T€HETUKH. MeTo/ibl FeHeTUKU (TMOPUI0IOTHUECKUH, IUTOr€HEeTHUECKHi,
MOJIEKYJISIpHO-TeHeTHUecKHil). OCHOBHbIE T€HETUYECKUE MOHATUS. [ eHeThuecKass CUMBOJIMKA,
UCIIOJIb3yEMasl B CXEMaX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBAaHUS MTPU3HAKOB, ycTaHOBIeHHbBIE . Mennenem. MoHornbpumanoe
CKpelIMBaHMe. 3aKkoH eauHooOpa3us ruOpugoB  mepBoro  mokosieHus.  [IpaBumiio
JOMUHUPOBaHUA. 3aKOH paclleIieHus Npu3HakoB. ['mmore3a umctoTel ramer. [lomHoe m
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO HacJieIOBaHUS mMpu3HakoB. Lluto-
TEHETUYECKUE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEE CKpEIIMBaHHE.
Vcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEICTICHUS] TEHOTHIIA 0COOH

CueruieHHOE HacleqoBaHue nmpusHakoB. Paborta T. Moprana 1o crernjieHHOMY HacJIeI0BaHUIO

/
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

[eHetnka moja. XpOMOCOMHOE OIpPEACICHUE TOa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omoraMeTHble W TreTeporamMeTHbIe OpraHu3Mbl. HaciempoBaHMe MPU3HAKOB, CIICTIIICHHBIX C
HI0JIOM

6.4

M3meHunBOCTb. BBl M3MEHYMBOCTH: HEHACIEACTBEHHAsl U HacieAcTBeHHas. Ponb cpeasl B
HEHACJIECTBEHHON HW3MEHYMBOCTU. XapaKTepUCTUKA MOAU(DUKALUOHHOW H3MEHUYMBOCTH.
Bapuanvonsslii psa u BapuanroHHas kpusas. Hopma peakunu npusHaka. KonnuectseHHble U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBennas, WiaM Te€HOTHIHYECKas, HW3MEHUYMBOCTh. KOMOMHATMBHAS HM3MEHUYUBOCTD.
Meiio3 u TOJOBOM Tpolecc — OCHOBA KOMOWHATHMBHOM HM3MEHUMBOCTH. MyTalmoHHas
U3MEHUYMBOCTh. Kitaccuukamusi MyTanuii: TeHHbIE XPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYMHBL MyTaluii. MyTareHHble ()aKTOPbI. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEJCTBEHHOU
nm3menunBocty H.U. BaBuioBa

6.6

I'eneTuka YyelIoBeKa. Kapuotun YeJIOBEKA. OcHoBHbBIC METOIbI TCHETUKHU
YeJI0OBEKA: IT'eHCAIOTHICCKHIA, OJIM3HEIIOBBIH, IIUTOrCHETHYCCKHI, OMOXUMHYCCKUH,
MOJIEKYJIIpHO-TeHeTUUeCcKuil. COBpPEMEHHOE ONpENEJICHUE TIEHOTHUIA: IOJHOI€HOMHOE
CEKBCHUpPOBaHWE, T€HOTHUNUPOBaHHWE, B TOM uucie ¢ nomombio [I[[P-anamusza. Hacnen-
CTBCHHBIC 3a00JieBaHUS YEJIOBEKA: TICHHBIC OOJC3HH, OOJIE3HH C HACIEACTBCHHOM
MPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHEBIE 0oJie3HU. COMAaTUUECKHE U TeHEPaTUBHBIE MyTaIlUH.
[TpuHIIUIIBI 310pOBOTO 00pa3a KU3HU, TMATHOCTUKH, MPOPUIAKTHKH M JICUCHUS T€HETUYSCKUX
Oosne3Hell. MeIuKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKOM T€HETHKHU B
MPEAOTBPAIIEHUH U JICUCHUH I'€HETHYCCKUX 3a00JICBaHUH YeToOBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuns Kak Hayka M IIpoLEecC. 3apOXKIEHUE CENEeKUMHM W aomecTukanus. Yuyenue H.M.
BaBuwiioBa 0 1eHTpax NPOMCXOXAECHHS M MHOrooOpasus KyJbTypHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX XKUBOTHBIX. COpT, NOopoJa, ITaMM

7.2

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbIi W WHIAMBUAYAIBbHBIH OTOOpPHI B CENEKLUU
pacteHuii 1 KUBOTHBIX. OIIeHKa SKcTephepa. biin3kopoacTBEHHOE CKpelMBaHNE — HMHOPHUINHT.
Uucrtass nuHusa. CkpemmBaHuE YHCTBIX JUHUN. [erepo3uc, wiam rTUOpUAHAsS Cuia.
Hepoacreennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuau3anus U e€ yCIexu.
NcKkyCcCTBEHHBIN MyTareHe3 M MOJIYYEHUE MOJUILTOUI0B. JIOCTHIKEHHS CENEKIIMU PacTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bruorexHomoruss Kak oOTpaciab INpPOU3BOACTBA. ['€HHasg WHKEeHepus. OTamnbl CO3JaHUS
pexomOunantHoil JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Kiierounsie
KYJIBbTYpBI. MUKpPOKIIOHATIBHOE pa3MHOXEHUE pacTeHun. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE MU 3THYECKHE
npo6aembl. MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPraHU3MbI

11 KJIACC
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OOKYMEHT NOAMUCAH HpOBepﬂalblﬁ 3JIEMEHT CO/IePKAHMUS

NEKTPOHHOWM NOANUCHLIO
DBOJIOUOHHAS OMOIOTHS




Kon

1.1

IIpoBepsieMblii 3JIEeMEHT COePKAHUS
DBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CunerenscTBa 3Botonuu. llaneoHTonornueckue: nocine10BaTeIbHOCTh MOSBIECHUS BUJOB B
NaJICOHTOJIOTHYECKON JIETONMUCH, TepexoaHbie ¢Gopmbl. buoreorpapuueckue: CXOACTBO H
paznuuve payH u (Gaop MaTEpUKOB U OCTPOBOB. DMOPHOIOTUYECKUE: CXOJCTBA U Pa3IHUuUs
SMOpPHUOHOB pa3HbIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHBIE,
aHAJIOTHYHBIC, pyTUMEHTaPHbIC OPTaHbl, aTaBU3MbI. MOJEKYIIPHO-OMOXMUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJICCTBEHHOCTH U OCHOBHBIX METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

Opomtonmonnas teopus Y. [lapsuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHU3MA. J[BHKyIue
CUJIBI 3BOJIIONMHM BUIOB 10 JlapBHHY (M30BITOUHOE pPa3MHOXKEHWE MPU OTPAHUUYECHHOCTHU
pecypcoB, HeolpeieIéHHasi HK3MEHYHBOCTh, 00pH0a 3a CYIIeCTBOBAHNE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerndeckas teopus sBomonuu (CTD) u ocHoBHBbIE €€ MoOnoxkeHHs. MUKpPOIBOIIOLHUS.
[Tomynsiyst Kak eAMHKIIA BUJA U SBOJIOIHIH

1.4

JBwxymue cwibl ((hakTopbl) 5SBOJIONUM BUIOB B Npupoae. MyTallMOHHBIN Tpolecc
¥ KOMOMHATHUBHAs HW3MEHYUBOCTh. llomymsiiuoHHble BOMHBI M Apelid renoB. Mzomsuus u
murpanusi. EcrecTBeHHbI 0TOOp — HanpaBisomuil hakTop 3BoIOIHH. DOPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco0aeHHOCTh OPraHW3MOB Kak pe3ynbTar sBontonuu. [Ipumepsl mpucnocobneHuit y
OpraHu3MoB. ApoMOP(O3bl U UANOAAANITAIIUH.

Bung wu BunoobpaszoBanue. Kpurepunm Buma. OcHOBHble (oOpMbI  BHI000pa30BaHMSL:
reorpagpuueckoe, 3K0JI0rH4ecKoe

1.5

MakposBomtonius. Popmbl  3BOMONMKU:  PriieTHUYECKasi, JIUBEPIeHTHAs, KOHBEPTeHTHas,
napasuienpHasi. HeobpaTuMocTh 3BOMIOIMH

Bo3HukHOBEHNE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHay4yHbIe IPEICTABICHUS O 3apOXKACHUH KU3HHA. HaydHbIe TMIIOTE3bI BOSHUKHOBEHMS KU3HU
Ha 3emse: abuoreHe3 M NaHCIepMus. XUMHUYECKas »3BOJIOLUSA. OKCIEPUMEHTAIbHOE
HNOATBEPXKIEHNE XUMHMUYECKON HBOIIONMM. HaudanbHble 3Tambl OMOIOTMYECKOM 3SBOJIOLUU.
I'mnore3a PHK-mupa. IlepBble knetkn m ux sBosronus. opMupoBaHHE OCHOBHBIX TPYII
JKUBBIX OPraHN3MOB

2.2

PazButue xu3nu Ha 3emMiie 1o spam u nepuoaam. Karapxeil. Apxeiickas 1 mpoTepo30iiCKast phbI.
[Taneo3zoiickas 3pa u e€ mepuojbl: KeMOPUNUCKUHN, OPIOBUKCKHMA, CHITYPUUCKHMA, HEBOHCKHIA,
KAMEHHOYTOJIbHBIM, INepMCKHil. Me3o30ickas 3pa M €€ IepuoAbl: TPUACOBBIA, FOPCKUU,
MEJIOBOM.

KaiiHo3oiickass 2pa u €€ Tmepuoapl: TNaJCOreHOBBIM, HEOTCHOBBIM, AHTPOIOTE€HOBBIMN.
XapakTepucTuka KiIuMaTa W TEOJOTHYECKUX mporeccoB. OCHOBHBIE ATalbl HSBOIOINUH
pPacTUTENBHOTO W JKUBOTHOTO MHUpa. ApomMopo3bl y pacTeHHil U KUBOTHBIX. [losiBineHue,
pacuBeT U BEIMUpAHUE TPYMIH )KUBBIX OPraHU3MOB
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CucremMa OpraHM4yeckoro Mupa Kak OTpakeHue 3BoIronud. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIITBI OPTAaHU3MOB

/

O
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DBOJIIOLMA 4EJIOBEKAa. AHTPOIIOJIOTHS KaK Hayka. PazBurue npeacTaBieHU O IPOUCXOKICHUN
HOKYE N F1ORNUE AN anTporngrenesa. CXoICTBa M Pa3IHuMs YEIOBEKA U KUBOTHBIX.
JELTERHAQIAI00 BbHbSKet e uenoexa.
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

JBmwxymnme cuisl ((pakTopsl) anTporiorenesa. HacnencrsenHas N3MEHYMBOCTD U €CTECTBEHHBIN
ot00p. Ob1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAHI TPy, MBIIICHUE, PEYb

2.5

OcHOBHBIE CTaIUU U BETBU IBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslil, YenoBek
npsAMoxomsamui, YenoBek HeanaeptaibCckuii, YenoBek pasymubii. Haxoaku uckomaembIx
OCTaHKOB, BpEMsl CyILLIECTBOBaHUs, 00JaCTh PacpoOCTpaHeHUs, 00bEM I'OJIOBHOIO MO3ra, 00pa3
JKU3HHU, Opyus

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOIeouHasi (eBpa3uiickasi), HErpo-
aBCcTpajioujHas (PKBAaTOpHAJIbHAs), MOHTOJOUJHAsA (a3uarcko-aMepukaHckas). Yeptsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENCH YEJIOBEUECKUX pac K YCIOBHSM CYHIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

Opraau3Mbl U OKpYXarolas cpeaa

3.1

DKoJNorusl Kak Hayka. 3alauyu U pa3felibl SKOJIOTruU. MeToIbl SKOJIOTHYEeCKUX HCCIeIOBaHUM.
Dxoyiorudaeckoe MupoBo33penue. Cpeabl OOMTaHUsI OPraHU3MOB: BOJAHAS, HA3EMHO-BO3/YyIITHAS,
IMOYBEHHAs, BHYTPUOPraHU3MEHHAS

3.2

Oxonorudeckue (axtopel. Knaccudukanus sKomoruyeckux (GakTopoB: aOMOTHUYECKUE,
OMOTHMYECKUE U aHTpornoreHHsIe. JlelicTBre IKOIOrHYECKUX (PaKTOPOB HA OPTaHU3MBI
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AlGuotnueckue GpakTOphI: CBET, TEMIIepaTypa, BIaXHOCTh. DoTonepuoausM. [Ipucrnocodienus
OpPraHU3MOB K JICUCTBHIO a0NMOoTHYecKuX (pakTopoB. buonornueckue puTMbl
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buotnyeckue ¢akTopsl. Bumbl 6MOTHYECKHUX B3aMMOJIEHCTBHIA: KOHKYPEHIIUS, XUIITHUYECTBO,
apasuTU3M, MyTYyaau3M, KOMMEHCAIU3M (HaXJ1eOHWYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,
HeiTpanu3M. 3HaueHne OMOTHUYECKUX B3aMMOJAEHCTBHM s CYIIECTBOBAHUS OpPraHU3MOB B
OPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTepUCTUKH  momyisiuu. OCHOBHbIE [OKa3aTelu MONYJSLUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IpPUPOCT, MuUrpanus. JnHamumka
YUCJIICHHOCTHU MONYJISALHUU U €€ Peryssinus

Coo01recTBa 1 SKOJIOTUYECKUE CUCTEMBI

Coo0b1ecTBo opraHu3MoB — 6uoreHo3. CTpyKTypbl OHOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunbl-noMmuHanTel. CBsi3U B OHOIIEHO3€

4.2

Oxonoruyeckue cucremsl (dkocucremsl). IloHdarne o0 »skocucreMe M OUOrEOlEHO3E.
CDYHKIII/IOHaJ'IBHI)IC KOMITOHCHTBI OJOKOCUCTEMBI: MPOAYUCHTBI, KOHCYMCHTBLI, PCAYLCHTEI.
KpyroBopot BemecTB W NMOTOK 3HEPrUU B 3KocuUcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHH
skocuctembl. IlumeBbie menu u cetn. OCHOBHBIE MOKa3aTeIH SKOCHCTEMBI: OuoMacca,
MPOMYKIUS. DKOJOTUYECKHE THUPAMUJIBI: MPOAYKIIMH, YHUCICHHOCTH, Omomacchl. CBOMCTBa
9KOCHCTEM: YCTOWIMBOCTb, CAaMOPEryIsisl, pa3sutue. Cykueccus
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[IpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI O3Ep M peK. OKOCHCTEMa XBOHMHOIO WU
HIMPOKOJIUCTBEHHOTO JIECa.

AHTPONIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOodKocucTeMbl. buonorudeckoe u
X035 CTBEHHOE 3HAUCHUE arpOIKOCUCTEM M YPOOIKOCHCTEM.

buopasznooOpaszue kak (akTtop ycrouuBocTH dKocucTeM. CoXxpaHEeHHE OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emie

/

O

4.4

(€]

Yuenne B.M. Bepnanckoro o 6uocdepe. ['panunbl, coctaB u cTpykTypa 6uochepsl. XKupoe

&%g%ﬂé:g;%onﬁ)%%%n OcobguHocTn  Omocepbl Kak TIOOATBHOW HKOCHCTEMBI.
JlFI/IHaMI/ILICCKOG pef%HOBecne u oOpatHas cBs3b B Ouocdepe. KpyroBoporel Bemects u
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Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

OMOreOXMMHUYECKHE ITUKITBI DJIEMEHTOB (yriepo/a, a30Ta). 30HaAIbHOCTh Onochepsl. OCHOBHEBIE
OMOMBI CYIIIH

UenoseuecTBo B Onocdepe 3emu. AHTPOINIOTCHHBIE M3MeHeHUs: B Ouocdepe. ['mobanpHBIC
IKOJIOTHYECKUE TTPOOIIEMBI.

4.5
OcHOBa paIMOHAIBHOTO YIPABJICHUS TPUPOJHBIMH pPECypcaMH W UX HCIOJIb30BaHUE.
JlocTrokeHust OMOJIOTHH U OXpaHa MPHUPOJIbI

YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6nos A.M. u np.; [loa penakiueit
[Taceunuka B.B. AxnmonepHoe oOuiectBo «M3aarensctBo «IIpocBemenuey, 2024

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6orios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «lIpocBemenney, 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

CHucok AJIeKTPOHHBIX YUeOHMKOB MOXKHO YBUAETh Ha caifte https://digital.prosv.ru/

Enunas xomnekuus mudpoBbix 00pa3oBaTesbHBIX pecypcoB http://school-collection.edu.ru

Poccutiickas anextponnas mkona (https://resh.edu.ru/ )
®doxchopna (https://foxford.ru/ )
https://oge.sdamgia.ru/, https://ege.sdamgia.ru/
bubmuoteka I{OK https://edsoo.ru/
https://vpr.sdamgia.ru/

AN NI N NN

JI51 KOMIUIEKCHOM MH(pOpMaTU3aluH ILIKOJIbI).
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