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INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke nporpamMmbl 10 OMOJIOTUU TEOPETUUECKYIO OCHOBY AJISl ONIPEICIICHUS
NOJX0/10B K (POPMHUPOBAHUIO COJIepKaHUs yaeOHOro mpeamera «bronorus» cocTaBuiu:
koHuenryanbHbie ooxkenus PI'OC COO o B3anM0O00YCIOBICHHOCTH LIETIEH, COEPIKaHMS,
pe3yabTaToOB 00yUeHUsS U TPeOOBAHUI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TIOJIOKEHUS 00
O0IIMX LEISIX ¥ MPUHLHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJIHETO
obmiero oopazoBanus B Poccuiickoit denepariinu, a TakKe MOJI0KEHUS O CrielupuKe OMOIOTHH,
e€ 3HAUYCHUHU B TIO3HAHUM KUBOU IPUPOABI U 00ECIIEUCHUH CYIIECTBOBAHUS YEJIOBEYECKOTIO
obmiectBa. CorimacHO Ha3BaHHBIM MOJIOKEHHSIM, ONPEIeSICHbl OCHOBHBIE (DYHKIIMH MTPOTPaMMBbI
1o 6MoNIOruy U €€ CTPYKTypa.

[Iporpamma o Ouosoruu Aa€T npeacTaBieHUe O 1elx, 00 001Iel cTpaTeruu 00y4yeHus,
BOCIIUTaHMsI U Pa3BUTHs 00y4YaIOLIMXCS CPeCTBAMH yueOHOro npeaMera «buoiorus»,
orpenenser 00s3aTeNbHOe MPEAMETHOE COACPIKaHUE, €ro CTPYKTYPY, paclpeaesieHue 1o
paszienaM U TeMaM, peKOMEHAYEMYIO II0CIEJ0BATEIbHOCTh U3YUEHHsI yUeOHOT0 MaTepuaa c
y4€TOM MEXIPEIMETHBIX  BHYTPHUIIPEAMETHBIX CBSA3EH, JIOTUKHA 00pa30BaTEeILHOIO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroXCsl.

B mporpamme 1o 6MOIOTHN TaKKe YIUTHIBAIOTCA TPEOOBAHUS K TUIAHUPYEMBIM JINYHOCTHBIM,
MeTaIpeIMETHbIM U IPEAMETHBIM pe3ysibTaTaM o0yueHHsl B (POPMUPOBAHUM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIHLHOMN IATEIbHOCTH/y4eOHBIX IEHCTBUN 00YYarOMUXCs IO OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHMUs.

B nmporpamme no 6monoruu (1011 ximaccsl, 6a30BBIi YpOBEHB) peaTrn30BaH MPUHITHIT
IPEEMCTBEHHOCTHU B U3y4eHUU OMOJIOTUH, Oilarofaps ueMy B Hel poCcMaTpUBaeTCs
HAIpaBJICHHOCTh Ha Pa3BUTHE 3HAHHIA, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALUI JIMUHOCTH, 9KOJIOTHYECKOTO MBIIUIECHUS,
IIPEJICTaBICHUN O 3J0POBOM 00pa3e KU3HU U OEPEkKHBIM OTHOIIEHUEM K OKPYXKaroIIeH
npupoaHoii cpene. [loaromy Hapsiny ¢ u3ydeHueM 00LIeOMOIOTMUECKUX TEOPUH, a TaKxKe
3HAHUH O CTPOSHUH KUBBIX CUCTEM PAa3HOTO paHTa M CYITHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOLIECCOB B IIpOrpamMmMe 10 OMOJIOTHH yJeJIEHO BHUMAaHHUE UCIIOJIb30BAHUIO ITOJTy4EHHBIX
3HAHUH B MMOBCETHEBHOM JKU3HU JIJISl PEIICHUS IPUKIIATHBIX 337249, B TOM YHUCIIE: TIPOPHIAKTHKI
HaCJIE/ICTBEHHBIX 3a00JI€BaHNI YeI0BeKa, MEUKO-TeHETUYECKOTr0 KOHCYIbTUPOBAHUS,
000CHOBaHHS YKOJIOTHUECKH IIETIECO00PA3HOTO MMOBEICHUS B OKPYKAIOIIEH MPUPOTHON Cpeae,
aHaJM3a BIMSHUS X035 CTBEHHON AEATENbHOCTH YeI0BEKa Ha COCTOSIHUE PUPOIHBIX U
HCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHUS K TIPUKJIATHONW HAIPABICHHOCTH Y4€OHOTO
npeamera «brosnorus» NpoAUKTOBaHO HEOOXOIUMOCTBIO 0OECTIeUeHUs YCIOBUI [T peleHUs
OJTHOW M3 aKTYaJIbHBIX 33/1a4 IIKOJIHFHOTO OMOJIIOTHYECKOTO 00pa30BaHusl, KOTOpas MPeAIoaraeT
dopmupoBaHue y 00yJaromuxcs CHoCOOHOCTH aJalTHPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero o61ero oopazoBaHus 3aHUMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (hOpMHUpPOBAHHUE Y OOyUaAIOUIUXCS MTPEICTABICHUM 0 HAYYHON KapTHHE MUpA,
pacupsieT 1 0000I11aeT 3HaHUS O KHUBOU MPUPOJIE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3aIiH U DBOJIOIHH, CO3MAET YCIOBUS JIJIS: TIO3HAHUS 3aKOHOB KUBOW TIPUPOJIHI,
¢dopmupoBaHus GYHKIIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOT0 M 0€30MmacHOro oopasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YETOBEKY.

Bonbiioe 3naueHne GMOIOrHUS UMEET TaKKe JJIS PEIIeHUs] BOCIUTATENbHBIX U Pa3BUBAIOIINX
3a/1a4u CpeTHero 001Iero o0pa3oBaHms, COIUATU3AMK O0yJatomuxcs. M3yuenne 6nomorun
o0ecrieunBaeT yciaoBus sl GOPMHUPOBAHUS UHTEIIICKTYAIbHbBIX, KOMMYHUKALMOHHBIX U
WH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYIBTYpHI, CIIOCOOCTBYET HHTETPAIIAN
OMOJIOTMYECKHUX 3HAHUHN C MTPEICTABICHUSIMU U3 APYTHX y4EOHBIX MPEIMETOB, B YACTHOCTH,
¢u3uku, xumun U reorpaduu. HazBaHHBIC TIOJI0XKEHUS O TpeTHA3HAUYCHUH YI4eOHOTO ITpeMeTa
«buonorus» cocraBuiIM OCHOBY JJISl ONIPEENECHHS ITOIX00B K 0TOOPY M CTPYKTYPHPOBAHHUIO
€r0 Co/IepKaHUsl, MPEICTABICHHOTO B IIPOrpaMMe M0 OMOJIOTHH.



OTt60p comepxkanmst yaeOHOTro nmpeamera «brojorus» Ha 6a30BOM YPOBHE OCYILIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOro MOAX0/1a, B COOTBETCTBUH C KOTOPHIM 00yYaromuecs JOKHbBI
OCBOMTb 3HAHUS M YMEHUS, 3HAUUMBbIE JUTs (GOpMUPOBaHUS OOIIEH KyJIbTYpBhI, ONPEACIISIONIIE
aJIeKBaTHOE MOBE/ICHUE YeJIOBEKa B OKPYKAOIIel MPUPOAHON cpefie, BOCTpeOOBaHHbIE B
MOBCEIHEBHOM JKU3HH U MTPAKTUYECKOU AesTenbHocTH. Oco00e MECTO B ATOW CUCTEME 3HAHHMA
3aHHUMAIOT JJIEMEHTHI COIEPKAHUSI, KOTOPbIE CIY,aT OCHOBOU i (hOPMHUPOBAHHUS
IIPEJICTaBICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUpPa U IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHusl.

CrpyKTypupoBaHHe COJiepKaHusl y4eOHOro MaTepHrala B Iporpamme 1o OHoJI0rHu
OCYIIECTBIICHO C Y4ETOM NMPUOPUTETHOTO 3HAYCHHSI 3HAHHUM 00 OTJIMYUTENLHBIX 0COOCHHOCTSIX
JKUBOU IIPUPOJBL, O €€ YPOBHEBOM OPraHU3alMM U HBOJIIOLUU. B COOTBETCTBUHU € 3TUM B
CTpYKType yuebHoro npenmera «buonorusy BblIeIeHbl CIEeYIOINEe Colep KaTeIbHble IMHUU:
«buonorus kak Hayka. MeToIbl HAYYHOTO MO3HAHM», «KIileTka Kak OMoIorudeckas CUCTEMa,
«Opranusm Kak 6uosoruueckas cucreMay, «CucteMa 1 MHOrooOpa3ue OpraHu4eckoro Mupa,
«IBOTIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Heapb u3yuenus yueOnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
00yJarouMMucs 3HAaHUSIMU O CTPYKTYPHO-(DYHKITMOHAJIBHOW OpTraHU3aIH KUBBIX CUCTEM
pa3HOro paHra v NpuoOpeTeHre YMEHUI UCTONb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JCHCTBHI B
OTHONIICHUH 00BEKTOB JKHUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTtuxenue 1eian u3ydeHus yaeOHoro npeamera «buonorusy Ha 6a30BOM ypoBHE
o0OecrieunBaeTcs pelICHUEM CIEAYIOINX 3a4a4:

OCBOEHHE O0YUYAIOLUMUCS CHCTEMbI 3HAaHUI 0 OMOJIOTHYECKHUX TEOPHSX, YICHHIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IPaBUIIax, CIyXKaIIUX OCHOBOM sl POPMUPOBAHUS
MPEJICTaBICHUI O €CTeCTBEHHO-HAYUYHOM KapTHHE MHUPa, O METOJIaX HaAyYHOTO TIO3HAHMSI,
CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSX JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alUH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

(dopMupoBaHUE y 00yUarOIIMUXCS IO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUN HAYYHBIX B3IJISIOB,
UJIeH ¥ MOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHUE Y O0yUaromuxcs 001Iel KyabTyphl, ((YyHKIMOHAIBHON rPaMOTHOCTH, pa3BUTHE
yMEHUN OOBSICHATH U OLICHUBATH SIBJIEHUS OKPYKAIOIIETO MUPA KUBOU MPUPOJIBI HA OCHOBAHUH
3HAHWU U OTBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHUE y 00yJaromMXCsl YMEHUN WILTIOCTPUPOBATh 3HAUEHNE OMOJIOTMUYECKUX 3HAHUN
B MIPAKTHUYECKOHN JEITETbHOCTH YeTIOBEKa, PA3BUTUH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHA U
arpoOMOTEXHOJIOTHA;

BOCTIHTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TTO3HAHMSI YEIIOBEKOM >KMBOW TPUPOIBI,
HE00XO0IUMOCTH OEpeKHOT0 OTHOIIEHUSI K HEH, COOIIOIEHNS STHUYECKUX HOPM MPU IPOBEJICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HaHHE EHHOCTU OMOJIOrMYECKUX 3HAHUI [Tl TOBBIIIEHUS YPOBHS KOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN M YMEHUN B MTOBCETHEBHOM JKU3HU JIJIsI OI[CHKU
HOCJECTBHUM CBOEH AEATENbHOCTH IO OTHOLICHUIO K OKPY’KaIOLIeH cpefie, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obmero oopazoBanus «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTEIbHBIM y4€OHBIM IPEIMETOM, BXOISAIINM B COCTaB MPEAMETHON 001acTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

st m3ydennst Ononorny Ha 6a30BOM yPOBHE CPEIHETO 00IIeTo 00pa3oBaHus OTBOIUTCS 68
gyacoB: B 10 kmacce — 34 gaca (1 gac B Hezneno), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U IPYTUMHU
€CTEeCTBEHHBIMH HayKamH, puiocopueii, STUKOH, SCTEeTUKOIN 1 ipaBoM. Pons Guonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeToap! MO3HAHUS KUBOK MPUPOAbI (HAaOII0AeHNE, SKCIIEPUMEHT, OITMCAHNE, U3MEPEHHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumMu:

Hoptpetst: Y. HapBun, I'. Mennens, H. K. Konbios, J[xx. Yorcon nu ®@. Kpuk.

Tabnuiibl ¥ cxembl: «MeTo/ bl TO3HAHUS KUBOU TPUPOIBD».

JlaGopaTopHble U NpaKTH4YecKne padoThbl:

[Tpaktuyeckas padora Ne 1. «Mcnoap30BaHue pa3IMYHBIX METOJOB MIPH U3YUCHUH
OHOJOTHYECKIX OOBEKTOB.

Tema 2. JKuBble cucTeMbl M1 X OPraHU3aIUs.

JXKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus Ononoruu. OTINYne )KUBBIX CHCTEM
OT HEOPraHMYECKOW MPUPO/IBI.

CaoiicTBa 6rocHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3alMKU OMOCUCTEM: MOJICKYJISIPHBIH,
KJICTOYHBIH, TKAHEBbII, OPraHU3MEHHBIH, OMMYJIALIHOHHO-BUI0BOM, SKOCUCTEMHBII
(OuoreoneHOTHYECKUIT), OOChHEPHBIH.

JdeMoHcTpanum:

Tabnuibt 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHH OPTaHU3AIIUH KUBOU
OPUPOIBIY.

O6opynosanue: Mozaens Mosekysbl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOECHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMHUUYECKUE DJIEMEHTBI: MAaKPOIJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u Munepanbhble BenecTBa. @yHKINMN BOABI 1 MUHEPAJIbHBIX BELIECTB B KIIETKE.
[TopnepskaHue OCMOTHUYECKOTO OalaHca.

benku. CoctaB u cTpoeHue 0e1KoB. AMMHOKHUCIIOTH — MOHOMEpHI OenkoB. HesameHnmbie 1
3aMEHUMbIE AMUHOKHCIIOTBl. AMHUHOKHUCIIOTHBIN cOCTaB. YPOBHU CTPYKTYphI OETKOBOM
MOJIEKYJIbI (MIepBUYHAs], BTOPUUHAs, TPETUYHAS U YETBEPTUUHAs CTPYKTYpa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThI — Onosiornyeckue Katanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyocrparHas cneunpuynocts. Kopepmentsl. Butamunsl. OTinnuns pepMeHToB OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBobl: MOHOCaxapuabl (IIII0K03a, pudo3a 1 Je30kcuprbo3a), Aucaxapu sl (caxaposa,
JIAKTO3a) U ToJIMcaxapuapl (Kpaxmai, TIIMKOTeH, 1IeJuTioio3a). buomornueckue GpyHkimm
YIJIEBOJOB.

Jlunuaer: Tpurnuuepuisl, Gochonunuabl, crepousl. ['napodunsHo-ruapoPoOHBIE CBOICTBA.
buonornueckue GpyHkuuu nunuaoB. CpaBHEHHE YITIEBOJIOB, OEITKOB U JIMIUOB KaK HCTOYHUKOB
SHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykieotnibl — MOHOMEpPBI HyKJIEHHOBBIX KUCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenune n pynkunu PHK. Bunst PHK. AT®: ctpoenue u
byHKINN.

[{uTonorus — Hayka o kieTke. Kinerounast Teopus — nmpumep B3auMOJICHCTBUS Hael U (paKkToB
B HAyYHOM ITO3HAHUU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas sxuBasi cucrema. OOLie Npu3HaKy KJIETOK: 3aMKHYyTasi Hapy’KHasi
memOpaHna, mosiekyinbl JIHK kak reneruueckuii anmapar, CuCTeMa CUHTe3a OeJka.



TurbI KJIETOK: SyKaprHOTHYECKasi ¥ MpokapruoTuieckas. OcoOEHHOCTH CTPOCHHS
MPOKapUOTUUYECKON KiIeTKH. KneTounas crenka 6aktepuii. CTpoeHHE DyKapHOTUYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHASI CTEHKA, TTTIUKOKAIUKC, UX (QYHKIUH.
[Tna3maTtudeckas MeMOpaHna, e€ cBoiicTBa U pyHkuH. [{uTomnazma u e€ opraHOUIbI.
OnxnomemOpannbie opranouabl kietku: JIIC, anmapat ['oabmku, mu3ocomsl. [TonyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJIPUH, I1acTubl. IIpoucxoxaeHrne MUTOXOHIAPUM U TIACTULL.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: puOOCOMBI, KJICTOYHBINA EHTP, LICHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsTopHsblii HeHTp kieTku. CTpoeHue sapa: siepHas 000JI0uKa, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

IHoptpetsni: A. JIeBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®pankiun, K. M. bap.

Jlnarpammel: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEKUBOW MTPUPOIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuiel u cxeMmsbl: «lleproauueckas Tabnnila XUMHUECKUX dIIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJIBI», «brocunTe3 Oenka», «CTpoeHne Monekynsl Oenka», «CTpoenne pepMeHTay,
«Hyxneunosslie kucnotel. JTHK», «Ctpoenue monexyinsl AT®», «CTpoeHHE 3yKapuOTHYECKON
KIIeTKN», «CTpoeHue )KUBOTHOU KIIeTKU», «CTpOeHne pacTUTENbHOMN KIeTKH», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuas».

OO0GopynoBaHue: CBETOBON MUKPOCKOII, 000pYAOBaHUE /JIsl TPOBEACHUS HAOJIIOICHHM,
W3MEPEHMI1, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, d)KUBOTHBIX U OaKTEPHATBHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YecKne padoThbl:

JlaboparopHuas pabota Ne 1. «M3ydeHne KaTATMTUIECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHuas pabota Ne 2. «M3ydeHue cTpOCHUS KICTOK PACTCHHA, )KUBOTHBIX U OaKTepUid
I10JI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OIMHCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTs, WK META00IU3M. ACCUMIUISINS (TUTACTUUECKU OOMEH) U TUCCUMUIISIIUS
(sHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Mpoliecca MeTaboau3ma. Posb 3aKoHOB
COXpaHEHHUs BEILLIECTB ¥ SHEPTrUU B IOHUMaHUU MeTabosn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Poib hepmenTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®dotocunTe3. CBeToBast U TeMHOBas (a3bl porocuHTe3a. Peakuuu GpoTocuHTesa.

D¢ dexkTuBHOCTH HOTOCHHTE3a. 3HaUeHUEe (HOTOCUHTE3A IS )KU3HU Ha 3emie. BiausiHue ycrnoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCUHTE3UPYIOlIe OakTepru. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMeH B KieTke. Pacienenue BenecTs, BblJICIEHUE U aKKyMYJIMPOBaHUE
SHEPruM B KJIETKE. DTallbl SHEpreTuueckoro ooMeHa. I miukonus. bpojkeHue u ero BUbI.
Kucnopoanoe okucnenue, uim KieTouyHoe apixanue. OxkucnutensHoe pochopuipoBaHue.

D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTUYecKoil HHpopMaIiK B KileTke. ['eHeTndeckuil Ko 1 ero cBorcTBa. TpaHCKpUIIIUS —
matpuunblii cuate3 PHK. Tpancnsamus — Ouocuntes Oenka. Jransl TpaHcasaiuu. Konuposanue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexknerounsie ¢popmbl xu3HM — BUpYCHL. McTopust oTkpbiTHs BupycoB (. 1. IBaHOBCKMiA).
Oco0OeHHOCTH CTPOEHUS U KU3HEHHOTO 1MKIJIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynoaedunnra yenoseka (BUY) —



B030ynutens CIIMla. OOpatHas TpaHCKpUIIIHS, peBepTa3a u uHTerpasa. [Ipodunaktika
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumMu:

Ioptpetst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Tunsl mutanusy, «MeTadboau3my», «MUTOXOHAPUS», « IHEPTETUICCKHHA
obmeny, «Xioporiacty», «®@orocuntesdy, «Ctpoerue JJHK», «CtpoeHue u GyHKIIMOHUPOBaHUE
reHa», «Cunres Oenkay, «I eHeTrnueckuii Koay, «Bupyce», «bakrepuodarny», «CtpoeHue u
»ku3HeHHbIH ki Bupyca CITM/{a, 6akrepuodaray, «Pemmukammst JJHK».

O6opynoBanue: moaenu-anminkauuu «Y nsoenue JJHK u tpanckpunmus», «bruocunres
oenkay, «CTpoeHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUAYAJbHOE PA3BUTHE OPTaHNU3MOB.

Knetounslii UK, WIK )KU3HEHHBIN UK KiIeTku. HTepdasza u mutos. [Ipoueccsl,
npoTtekaromue B uarepdase. Perumkanus — peakius marpuadoro cuare3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBIN HA0Op — KapHOTHIIL. J{UTUTOMTHBIN U TaIryIOUTHBIN XPOMOCOMHBIE
Habopbl. Xpomatubl. L{uTonornyeckne 0CHOBBI Pa3MHOKEHHUS U MHAWBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. IIpoueccsl, npoucxoasdiiye Ha pa3HbIX CTaIUsAX
MHUTO3a. BHOJIOrNYEeCKHii CMBICT MUTO3A.

[Tporpammupyemasi ruGenb KIETKH — aromnTo3.

®opMBbl pa3MHOKEHUSI OPraHU3MOB: Oecroiioe U 1ojioBoe. Bupl 6ecnonoro pa3MHOKEHHUS:
JIeJIeHre Ha/IBOE, TOYKOBAHUE OJJHO- U MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOxeHue. IcKkycCcTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE [l CEJIEKLIUU.
[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Ctaauu meiio3a. [Iporeccsl, mpoucxosuiue Ha cTaausx meitosa. [loBenenue
xpoMmocoM B Mmeio3e. KpoccuHrosep. buonornyeckuii CMbICI U 3HaUEHHUE Meilo3a.
["amerorenes — nporecc 00pa30BaHus MOJOBBIX KIETOK y KUBOTHBIX. [10J10BBIE XKene3bl:
CEMEHHHKH U simuHuKH. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIiepMaTo30ul,
SMIIEKJIETKA) — CTIepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHUS SUIICKICTOK 1
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
IMOPHOHAIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE, TacTPYIISLMs, OPTaHOTEHE3.
[TocTamOproHanbHOE pa3BuTHE. THIIBI TOCTAMOPHOHAIBHOTO PA3BUTHSL: MIPSIMOE, HEMPAMOE
(;mmumHOYHOE). BausiHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOICTBA.

Poct u paszeButue pacteHuil. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOCHUE CEMEHH, CTAANH
pa3BUTHSL.

JleMoHCcTpanum:

Tabaune! u cxeMbl: «POpMbI pa3MHOXKEHUS OPraHU3MOBY, «/[BoitHOE OMII010TBOpEHUE Y
IIBETKOBBIX PacTeHUI», «BereraTuBHOE pa3MHOKEHHUE PACTEHUN», «JleneHne KIeTKku
OaxTepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpOeHUE XPOMOCOMBI», «KI1eTOuHbII UKD,
«Pemmukanusa JJTHK», «Murtos», «Meito3», «IIpsmoe n Henpsmoe pa3Butue», «I'amerorenes y
MJIEKOTIUTAIONIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MUKPOCKOII, MUKponpenapaTs! «CriepMaTo30uabl MIEKOIUTAIOIIETO»,
«Sinexnerka muekonuTaromero», «Kapuokuses B KieTkax KOpemka J1yka», MarHUTHAst
MoJenb-anmianKanus «/lenenue knetkun», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKue padoThbl:

JlaGopatopHas pabota Ne 3. «HaOnronenue MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHas pabota Ne 4. «/3yueHue CTpOSHHUs OJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».




Tema 6. HaciieicTBEHHOCTb M1 H3MEHYNBOCTH OPraHU3MOB.

[Tpenmer u 3aapaun reneTuku. Mcropus pa3Butus reHeTUku. Posb HUTOMOTUU ¥ SMOPUOIOTHH
B CTAHOBJICHUY I'€HETUKHU. BKIIaJ poCCHUCKHX M 3apyOEIKHBIX YUEHBIX B Pa3BUTHE TCHETHKH.
MeTto/p1 reHeTUKH (THOPHI0IOrHUECKUM, IIUTOTeHETUYECKUH, MOJIEKYISIPHO-TeHETUYECKU ).
OCHOBHBIE TEHETHUUECKHUE MOHATHS. [ eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacleI0BaHMs IPU3HAKOB, YCTaHOBJIEHHBIE I'. Menaenem. MoHorubpuanoe
CKpellrBaHue. 3aKOH eAMHO00pa3us ruOpua0oB nepBoro noxkoneHus. [IpaBuino noMuHUpoOBaHuUs.
3aKoH pacileryieHus: MpU3HaKkoB. ['unore3a yuctorsl ramer. [lonHoe u HenonHOe
JIOMUHUPOBAHUE.

JurubpuHoe ckpeiuBaHue. 3aKOH HE3aBUCUMOI'0 HACIEAOBaHUS TPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHOPUAHOTO CKPEIIMBAaHUA. AHAIU3UPYIOIIEe CKPEIIUBAHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTNPEACTICHUS TeHOTUIIA OCOOH.
CuernneHHoe HacleoBanue nmpusHakoB. Pabota T. Moprana no clenjieHHOMY HaclleJOBaHUIO
reHoB. Hapymenue cuensieHus reHoB B pe3yJibTaTe KpPOCCUHIOBEpPA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. [ eHeTHUecKne KapThl.

I'eneruka nosia. XpoMOCOMHOE ONpeesieHUE 10Ja. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHbie opranu3Mel. HaciienoBanue Mpu3HAKOB, CLIETVIEHHBIX C
IIOJIOM.

N3meHunBOCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HAacJIeICTBEHHas. Poiib cpesbl B
HEHACJICJICTBCHHON U3MEHYMBOCTU. XapaKTePUCTHKA MOTU(PUKAIMOHHON N3MEHIMBOCTH.
BapuanuuoHnHssli psii v BapuauuoHHas kpusas. Hopma peakuunu npusnaka. KonvuectBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.
HacnencTBeHHas, uiiu TeHOTUINHYECKas, U3MEHYNBOCTh. KoMOMHATHBHAS H3MEHUNBOCTH. Meio3
Y TI0JIOBOM IPOLIECC — OCHOBA KOMOMHATUBHOW U3MEHYMBOCTH. MyTallMOHHAs HU3MEHYHBOCTbD.
Knaccudukanus MyTaiuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbBIE. YacToTa ¥ MPUYHHBI MYyTaIUil.
MyrareHHbie ()aKTOPbI. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACICICTBEHHOW M3MEHUMBOCTH H.
. Basuiosa.

BuesanepHas HacIeACTBEHHOCTh U N3MEHUYHUBOCT.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
TeHEaTOTHYECKUN, OJIM3HEIOBBIN, IIMTOTEHETUYECKUN, OMOXUMUYECKHUM, MOJICKYIJISIPHO-
reHeTudyeckuil. COBpeMEHHOE ONpeieJICHUE TeHOTHUIIA: IOJTHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTHITUPOBaHKE, B TOM ynciie ¢ momoinbio [11[P-ananu3a. HacnencTBennsie 3a00neBaHus
YeNoBeKa: TeHHbIE 00JIe3HH, 00JIE3HU C HACIEACTBEHHOMN MPeapacioioKeHHOCTHIO,
XpoMocoMHBbIe Oosie3Hr. CoMaTuueckne U reHepaTuBHbIE MyTalui. CTBOJIOBBIE KIIETKH.
[TpunIMIIBI 370pOBOTO 00pa3a )KU3HU, TUATHOCTHKY, MPOPHUIAKTUKH U JICUEHUS TeHETUYECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYIbTHpOBaHUE. 3HaU€HNE MEIULIMHCKON TEeHETUKY B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHU YeTTOBEKa.

JdemoHcTpaumuu:

[Moptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuiel U cxeMbl: «MOHOTHOPHIHOE CKPEIUBAHUE U €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacUICIUIEHUS U €T0 IIUTOTEHETHYECKasi OCHOBA», «3aKOH YUCTOTHI FAMET,
«durubpunnoe ckpemuBanuey, «l{luronornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3aumMoecTBrE alUIEIbHBIX TEHOBY, «] '€HeTHUeCKe KapThl PAaCTEHUH, )KUBOTHBIX
U 4yelioBekay, «I'eHeTrka nosnay, «3aKkOHOMEPHOCTH HACJIEI0BaHUs, CLEIJIEHHOTO C IOJIOM,
«Kapuotumsl yenoBeka 1 )KHBOTHBIX», «BUIbI H3MEHUNBOCTHY, «MoaudukamoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay, «I'eHeTHKa TpyIn KpoBu», «MyTaoHHas
W3MEHYUBOCTBY.




Oo6opynoBaHue: MoAenu-anmuMkanu «MoHOTHOpUIHOE CKpeluBanuey, «Hemomnoe
JTOMHHHUpOBaHHE», «/{urndpuaHoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKOI 1
MuKporpenapar «/[pozodunay (Hopma, Myranuu GopMbl KPBLUILEB U OKPACKHU TeJa), repOapwii
«I"opox moCeBHOW.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaboparopHnas padota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopHnas padota Ne 6. «3yueHne Moau(pUKAIIMOHHON U3MEHYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTtopHnas pabora Ne 7. «AHanu3 MyTanui y 1po30( bl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBiieHUE U aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa ¥ mpolecc. 3apoKJCHUE CEIEKLIUU U JoMecThKanus. Yuenue H.

H. BaBuioBa o IeHTpax MPOUCXO0XKACHUS U MHOT000pa3ust KyJIbTYPHBIX pacTeHui. L{eHTpbI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOBI CeNIeKIH. MacCcOBbIi U MHAUBUIYATbHBIA OTOOPHI B CENEKITUN
pacTeHuii U KUBOTHBIX. O1leHKa 3KCTepbepa. biIn3kopoicTBEHHOE CKpelBaHHE — MHOPUAMHT.
Yucras nuaus. CKpeluBaHue YUCTHIX JIUHUHN. ['eTeposuc, mim rudpuanas cuia.
Hepoacteennoe ckpemuBanue — ayropuauar. Otaanéunas ruopuanszanus u e€ yCrexu.
HcKkyccTBeHHBIM MyTareHe3 1 MoJly4eHUe NOJUIUION10B. [JJoCTHKEeHHSI CelIeKIIUU PACTEHHI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buoTrexHoorus Kak oTpacib Npou3BoACTBA. ['eHHas nHKeHepHsl. DTanbl CO3JaHUs
pexomOunantHoil JIHK u Tpancrennsix opranuzmos. Kierounas nnxenepus. Kinerounsie
KYyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuil. KiloHnpoBaHue BBICOKOIPOYKTUBHBIX
CeJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIIOTHYECKUE U dTHUECKue mpodiemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Hoptpetsl: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. 11BaHOB.

Tabauie! U cxeMbl: kapTa «LleHTpbl MPOUCXOKAECHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX
pacteHui», «Ilopoapl TOMaTHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUu», «OTaanéHHas
rubpuauzanusy», «Pabots! akanemuka M. @. MBanoBay, «llomumnonaus», «OOBEKTHI
6uoTexHoIoruny», «Kierounslie KyabTyphl U KIIOHHpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
T€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsKU TUI0/10B M KOPHEIUIOAOB TMKUX (POPM M KYJIBTYPHBIX COPTOB
pacTtenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTEHUSY.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Oxkckypeusi «OCHOBHBIE METO/IbI M TOCTUYKEHUS CEJIEKIIMK PAaCTEHUH U )KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMYy, COPTOUCTIBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035HCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIHOHHAS OMOJIOT U,

[TpennocbuIKyn BOSHUKHOBEHHS 3BOJIIOLMOHHON TEOPUH. DBOIIOLMOHHASA TEOPUSI U €€ MECTO B
6uosnorun. BinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HAYK.

CunerenscrBa 3Bononuy. [laneoHToIOrNYECKUE: TOCIEI0BATENBHOCTD MTOSIBJIEHNS BU/IOB B
MaJICOHTOJOTUYECKON JIETONUCH, ITepexoiHble popmbl. buoreorpaduueckue: cXoICTBO U
paznuuue ¢ayH U Gpaop MaTepuKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJICTBA U pa3INuns SMOPHOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHATIOTMYHBIE, PYJUMEHTAPHBIE OpraHbl,



aTaBU3Mbl. MOJNIEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHU3MA. JIBIOKyIIMe
CHJIBI DBOJIIOLMH BUAOB 10 [{apBuHY (M30BITOYHOE Pa3MHOKEHHE ITPU OTPAaHUUYEHHOCTH
pecypcoB, HeolpeaeIEHHast U3MEHYHBOCTh, OOpH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynsanus kak eIMHUIA BUAA U YBOJIIOLIUU.

JBuxyiue cuibl (pakTopbl) IBOIIOLHMH BUIOB B IpUpoie. MyTallMOHHBIH MPOLIECC U
KOMOWHATHBHASI U3MEHUMBOCTG. [lonynsannoHHbIe BOJIHBI U peid renoB. M3omsauus u
MUTPALIUS.

EcrectBenHnslit 0T00p — Hanpasisonuii Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOPA.
[Tprcnoco0aeHHOCTh OPTaHU3MOB KakK pe3ynbTat sBotonuu. [Ipumeps! nmpucnocoOiaeHuit y
Opranu3MoB. ApoMop(O3bl U UAMO0ATANITAIUH.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MaxkposBosmtorus. @opMbl 3BOTIONUN: (UIeTHYECKas!, TUBEPreHTHas, KOHBEpreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHne OT HecCnenMaIn3upOBaHHbIX MpeaKoB. [Iporpeccupyromas crienuanu3aus.
AJlanTMBHAs paauanus.

JdeMoHcTpanum:

optpertsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,

9. I'ekkenb, @. Mromep, A. H. CeBepuos.

Tabnuibt 1 cxembl: «Pa3BUTHE OPraHUYECKOTr0 MUpPa Ha 3emIiey, «3apOoIbIIIA MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «@opmbl 60pHObI 3a CylIeCTBOBaHHEY, «EcTeCTBEHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHOroodpasue nopoj KUBOTHBIX», «llomymsanuny,
«MyTanuoHHas U3BMEHYUBOCTHY, «ApoMopdo3by, «Mnnoanantamumy, «O0mias 1ereHepanus»,
«ABmwxymue cuisl 3Bomonuny, «Kapra-cxema mapuipyra myremectsust U. lapsunay, «bopnda
3a cymecTBoBaHuey, «lIpucnocobieHHOCTh opranu3mMoBy, «I eorpaduyeckoe
BUJ1000pa3oBaHue», « IKOJIOrMYECKOe BUA000pa30BaHUE.

Ob6opynioBaHue: KOJIJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HA0OP IMJI0JI0B U
ceMsiH, koutekus «IIprumepbl 3alUTHBIX TPUCTIOCOOIEHUN Y dKUBOTHBIX», MOJIeNIb «OCHOBHbIE
HalpaBJICHUs 3BOIIONUNY, 00bEMHAs MozeNb «CTpOeHHE FOJ0OBHOTO MO3Ia O3BOHOUHBIX.
buoreorpaguyeckas kapta Mupa, KoyuieKius «©@opMbl COXpaHHOCTH UCKOMAEMBbIX KUBOTHBIX U
pacTteHuii», Moaens anmumkanus «llepekpéct xpomocom», BiiaxHsle npenaparsl «Pa3Butue
HaceKoMoro», «Pa3BuTue JArymkuy, MUKporpenapat «/po3zodpuna» (Hopma, Myrauuu Gopmsl
KPBUIbEB U OKPACKH TeJa).

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTtopHast pabota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU HA 3emJie.

JloHay4HbIE IPEACTaBICHHS O 3aPOKACHUU KU3HU. HaydHble rHIOTE3bI BOSHUKHOBEHHUS
JKU3HU Ha 3emiie: abuoreHe3 u maHcrnepMusi. XUMHUECKas YBONONHS. AOUOTEHHBINA CUHTE3
OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE TOATBEPKACHUE
XUMHUYECKOH 3BoMoNMU. HauanbpHbIe dTanbl Ouonorunueckoit apomronuu. ['unoreza PHK-mupa.
®dopmupoBaHrEe MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHUE MPOTOKIJIETKH. [IepBhie KIIETKH 1 UX
aBOJOIMA. POPMUPOBAHUE OCHOBHBIX T'PYIIIl KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emie 1o 3pam u nepuoaam. Karapxeil. Apxeiickas 1 mpoTepo3oickas
apel. [Taneo3olickast opa u €€ mepruoabl: KeMOPUNCKHA, OPJIOBUKCKUN, CHITYPUHCKUNA, T€BOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas opa 1 €€ IepUoAbl: TPUACOBBIN, FOPCKUH, METIOBOM.



KaiiHo3oiickas apa u €€ nepuo/pl: ajaeoreHOBbIi, HEOT€HOBBINH, AaHTPOIIOT€HOBBIM.
XapakTeprucTHKa KJIMMaTa U T€0JI0rMYeCKUX IpoueccoB. OCHOBHBIE 3TAIbl HBOJIIOLUAN
PaCTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop(03bl Y pacTeHU 1 )KUBOTHBIX. [losiBICHHE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHluYECKOro MHpa Kak OTpakeHUe 3BOtoLMU. OCHOBHBIE CUCTEMATUUECKUE
CPYIIIBI OPraHU3MOB.

OBoroLMs YeIoBeKa. AHTPOIIONIOIUs KaK Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXO0KICHUH YeIoBeKa. MeTobl n3yueHus anTpororee3a. CxoacTBa U pa3jinyusi 4eJloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymiue cuibl (pakTopsl) anTponoreHesa. HacneacrBeHHast U3MEHUUBOCTD U
ecTecTBeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIJICHHE,
peub.

OcHOBHBIE CTaJIUU ¥ BETBY 3BOJIOLMYU YEJIOBEKA: AaBCTPATIONUTEKHU, YeI0BEK yMEIbIii,
UYenosek npsimoxoasiuii, YenoBek HeaHaepTanbCckuid, YenoBek pasymusbiil. Haxoaku
HCKOIIa€MBIX OCTATKOB, BPEMsI CYILIECTBOBAaHUS, 00JIaCTh PACIPOCTPaHEHHUsI, 00BbEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PACKI: €BPOIICOUIHAs (€Bpa3uiicKas), Herpo-
aBcTpajouiHas (3KBATOpHANIbHAS), MOHTOJIOUIHAS (a3HMaTCKO-aMepUuKaHcKas). YepTsl
IPUCTIOCOOTIEHHOCTH MPEACTABUTENIECH YEIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

Hoptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. JlapBus.

Tabmuiel U cxeMbl: «Bo3aukHOBeHHE COTHEUHOW CUCTEMBI», «Pa3BUTHE OpPraHUYEeCKOTro
Mupay, «PacturenpHas KieTtkay, «KuBoTHas kineTka», «l[IpokapuoTnueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHudecKkoro Mupay, «CpaBHEHHE aHATOMHUYECKUX YePT CTPOCHUS
YeJI0BeKa U UYeI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalCOHTOIOTHUYECKUX HaXO0A0K
MIPEKOB COBPEMEHHOT0 YEJIOBEKa», «/IpeBHeniune moan», «pesaue moan», «llepseie
COBPEMEHHBIE JIFOIN», «Uell0oBeUecKHne pach».

Ob6opynoBanue: Mysku «IIpoucxoxaeHne 4eaoBeka» (OI0CTHI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHepTalblla, KPOMAHbOHIIA), CICTIKU MM N300paKeHNUsS KAMEHHBIX Opyaui
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEPhI, pyouIia, ckpediia), TeOXpOHOJIOTHYecKas Ta0aua,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[TpakTiueckas pabota Ne 1. «/3yueHne UCKOMTAeMbIX OCTaTKOB PACTEHUI U KHUBOTHBIX B
KOJUIEKLIASAX .

DKCcKypcus «IBOIIOLNS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBINA WITH
KpaeBeIUeCKUl My3eil).

Tema 3. Oprann3msl 4 OKpYy:Kamoas cpeaa.

OKoJIorus Kak HayKa. 3a7a4d ¥ pa3zieibl IKOJIOTHHA. MeTOoabl DIKOJIOTHYECKUX UCCIIEI0BAaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IylIIHASI, TOYBEHHAS,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue pakropsl. Kimaccudukarius sKkooruueckux (pakropon: abHOTHYECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (GpakTopbl: CBET, TEMIEPATypa, BIAXKHOCTb. DOTONEPUOAN3M.
[TpucniocoOneHust OpraHu3MoB K JAeHCTBHIO a0MOTHYECKUX (PaKTOpoB. buojornyeckue puTMsl.

Bbuotnueckue akropsl. Buabl OMOTHYECKUX B3aUMOACUCTBUI: KOHKYPEHIIHSI, XUIITHUYECTBO,
cumM6u03 U ero ¢popmel. [lapasutusm, Kkoonepanus, MyTyalin3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHue OMOTUYECKUX B3aUMOACHCTBUI JUIs
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapAKTEPUCTUKU MOMYISIMKU. OCHOBHBIE TOKA3aTENN MOMYIISILIVN:
YUCJIEHHOCTb, INIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTrpanus. [{uHamMuka
YUCJIEHHOCTHU MOMYJIALMU U €€ perysiusl.

JdemMoHcTpaumMu:

IToprpetsl: A. I'ymGoabaT, K. @. Pynse, O. ['ekkens.

Tabauiel u cxeMbl: kapta «[Ipupoaabie 30Hb1 3emiiny», «Cpenbl OOMTaHHUSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsaunn», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYJISILIUU
uHpy3opun-Tydenbkny», «llumesbie nenm».

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas pabota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUIN U3 PA3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «I[Toxcuér MIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUN.

Tema 4. Coo01mecTBa H IK0JIOrH4eCKHe CUCTeMbl.

Coo01ecTBO opraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BU10Basi, IPOCTPAHCTBEHHAs,
Tpodudeckas (nuuieBas). Bunpl-nomuHanTel. CBs3U B OHOIIEHO3E.

OKkonoruyeckue cucteMsl (3xkocucteMsl). [TonsTue 00 3xocucreme 1 GUOreoreHose.
OyHKIIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: TIPOIYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeliecTB 1 MOTOK SHEPTUU B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MTOKA3aTeNU 3KOCUCTEMBL: Ouomacca,
OPOAYKIMS. DKOJIOrMYECKUE MUPAMUIbL: IPOIYKIIUU, YUCIIEHHOCTH, Oomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETyJILusl, pazButue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHHOIO MU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPONOreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTeMsl. buonornueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak GakTop ycroitunBoctu 3xocucreM. CoxpaHeHre O6M0IOrnYecKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnasckoro o 6uocdepe. 'panuiibl, coctaB u cTpykTypa 6uocdepsl. XKusoe
BelIecTBO U ero pyHkuuu. OcodeHHoCcTH OHocheph! Kak ri100albHON 3KOCUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsI BemiecTB 1 OMOre0XMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIiepoja, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emiau. AHTpOINOreHHbIE U3MeHeHus B Onocdepe. [mobanpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE TPUPOIBI U yesoBeuecTBa. CoxpaHeHne 6Mopa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu Ouocdepsl. OCHOBA PALMOHATIBHOTO YIPABICHUS IPUPOAHBIMU PECYPCaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[optpetsr: A. JIx. Tenciu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuubl u cxembl: «[lumieBsbie nenuy, «bruoneHo3: cocTas u CTpykTypay, «IIpupoaHsie
cooOrecTBay, «llenu nuranusy, «Ikogoruyeckas nupamuaa», «buocdepa u yenosex»,
«DKOoCUCTEMa IMHUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOTO Jiecay, «brorenos
BO/I0EMAY, «ArpoleHo03», «I[IpuMepHble aHTPOIOreHHbIE BO3AEHCTBUS Ha IPUPOIY»,
«BaxkHeilme HCTOYHUKH 3arps3HEHUs BO3/1yXa M IPYHTOBBIX BOA», «[louBa — BakHelIast
cocrapistonas ouocheps», «DakTopsl Aerpananuu nouBy, «IlapHukoBbIil 3 dexT», «PaKkTopbl
PamoaKTUBHOTO 3arps3HeHus: ouocdeps», «Ob6mas cTpykrypa 6uocheps», «Pacrnpoctpanenue
XKU3HH B Onocheper, «O30HOBBIN dKpaH orocheprb», «KpyroBopot yriaepona B 6uochepe»,
«KpyroBopoT a3ota B mpupoae».

O6opynoBanue: Mozenb-anuukanus « Tunuuneie 6Mo1eH03bI», repOapuil «PacTuTenbHbIe
coobuiecTBay, KoJuieknu «brorneHosy», «BpeauTenu BaXKHEHIINX CeNbCKOX03HCTBEHHBIX




KYJIbTYp», TepOapuu M KOJUIEKIIUU PACTEHUH U KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM
9KOJIOTUYECKHM TpyImaM ogHoro Buaa, Kpacuas kaura Poccuiickoit denepariu, n300pakeHus
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.

I[TNIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMBI 11O BUOJIOT'N HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBiIMBarOTCS TPEOOBaHUS K pe3yiibTaTaM OCBOCHHS
00y4JarIUMUCS IPOTPaMM CPEIHET0 001Iero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPESIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX pe3yabTaTOB OCBOCHUS IIpeIMeTa «bronorus» BelIEIEHbI
CJICAYIOIINE COCTABIISAIONINE: OCO3HAHUE 00YUAIOUIMMHUCS POCCUHCKOM Ipak TaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHUIO,
HaJIM4ue€ MOTHBAIlUU K 06yqumo 6I/IOJIOFI/II/I, HeJICHAIpPaBJICHHOC Pa3BUTUC BHYTPCHHUX
yOeX)AeHHUI TUYHOCTH Ha OCHOBE KJIIOYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIUIIUN pa3BUTH
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCThH M CITIOCOOHOCTh O0YUYaOIIUXC PYKOBOJICTBOBATHCS B
CBOEH JESATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, TPUCYLTUMU CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HATMYHE KOJIOTHYECKOTO IIPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHbIE TIJIaHBL.

JInuaoCTHBIC PE3YIbTATEI OCBOCHUSA IPECAMETA «buonorusy JOCTUI'alOTCA B €IUHCTBEC
yueOHO U BOCIUTATEIbHON ASITENFHOCTA B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCHICKUMU
COMOKYJIbTYPHBIMH, HCTOPUUICCKHMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMU B
oOImiecTBe MpaBUIaMHU U HOPMaMU TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUSA,
CaMOBOCITUTAHUSA U CaMOPAa3BUTHS, PA3BUTHUA BHYTpeHHef/'I MMO3UIUH JIMYHOCTHU, TIATPHUOTHU3MA,
YBa)KEHUS K 3aKOHY U MPABOIOPSAAKY, YEIOBEKY TpyJa U CTApLUIEMY MOKOJEHUIO, B3AUMHOTO
YBa)KEHUsI, OEPEXKHOr0 OTHOUICHUS K KYJIbTYPHOMY HACJIEIUIO U TPATULMSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKpYKarollen cpee.

JImaHOCTHEBIE PE3YyIbTAaTbl OCBOCHUA y‘~I€6HOl"0 npeamMeTa «buonorusy JAOJIKHBI OTpaXaTb
TOTOBHOCTb U CIIOCOOHOCTH O0YYarOIINXCs PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
HOSHHHGﬁ JIMYHOCTH, CUCT! eMOM IIEHHOCTHBIX OpI/IeHTaHHfI, IMMO3UTHUBHBIX BHYTPCHHHUX
yOeXAeHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM [IEHHOCTSAM POCCUHCKOTO O0IIEeCTBa,
PACIIUPCHUEC JKU3HCHHOT'O OIIbITAa U OIIbITAa ACATCIIBHOCTHU B IMMPOLECCE pCaIn3alilui OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOopMUPOBAHHOCTH TPAKIAHCKOM MO3HUITMU 00YUYaOIIETOCs] Kak aKTUBHOTO M OTBETCTBEHHOTO
4JIeHA POCCHICKOTO OOIIECTBA,;

OCO3HAHHUC CBOUX KOHCTI/ITyIII/IOHHBIX HpaB nu O6$[33HHOCTGI7[, YBa)KeHI/Ie 3aKOHa U
MPABOIOPSIKA;

TOTOBHOCTH K COBMCCTHOI\/’I TBOp‘ICCKOﬁ JCATCIIBHOCTHU HpI/I CO31aHNNnu y‘Ie6HI)IX HpOGKTOB,
peleHn  yudeOHBIX U MO3HABATEIbHBIX 3314, BHITTIOJIHEHHH OHOJOTHIECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OMPENENATH COOCTBEHHYO ITO3UIIMIO TI0 OTHOIIEHHIO K SIBIIEHUSIM COBPEMEHHOM
JKU3HHU U O0BSCHATH €€;

YMCHI/IG y"II/ITBIBaTB B CBOUX HeﬁCTBHﬂX HeO6XO)II/IMOCTB KOHCTPYKTI/IBHOFO BSaHMOHeﬁCTBHﬂ
JFOJIEH ¢ pasHBIMH YOSIKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COITHATIBHBIM TIOJI0KEHHEM;
TOTOBHOCTH K COTPYJIHI/I‘-IGCTBY B Hpouecce COBMCCTHOT'O BBIITOJIHCHHS y‘Ie6HBIX,
MO3HABATEIbHBIX U MCCIIEA0BATEIbCKUX 3a/1a4, YBAXKUTEILHOTO OTHOMICHUS K MHEHHIO
OIIIOHEHTOB IIPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OHOJOTHYECKOTO COEPIKAHMS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;



2) NATPHOTUYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTb POCCUNHCKOM I'paXk1TaHCKON UIEHTHYHOCTH, IATPUOTU3MA, YBAXKEHUS K
CBOEMY HapOy, 4YyBCTBA OTBETCTBEHHOCTH niepes PoauHOM, rop1o0CTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

HNCHHOCTHOC OTHOLICHUC K ITPUPOJHOMY HACICANUTIO U TAaMATHHUKAM NPUPOAbI, JOCTHIKCHUAM
Poccuu B Hayke, CKyccTBe, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
IOHUMAaHMs 3Ha4eHUs1 OMOJIOTUH B TO3HAHUU 3aKOHOB IPUPO/BI, B KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cynn0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBbI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOIO OYAYIIETro;
OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEISIM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaauLIUsIMU HapoaoB Poceny;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHUMaHKE YMOIMOHAIBHOTO BO3JICHCTBHUS )KUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHHIO B Pa3HBIX BUAX UCKYCCTBA, CTPEMIICHHE IPOSIBIISTH KaueCTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢pusuueckoro BocnuTanus, GOPMUPOBAHUS KYJIbTYPhI 310POBbSI H IMOIIMOHATBLHOT0
Os1aromostyqusi:

MOHUMAaHWE U pealin3alus 3I0pOBOro U 0€301acHOro 00pasa KU3HU (370pOBOE MUTAHUE,
coOJI0ZIeHHE TUTHEHNYECKUX MPaBWI U HOPM, cOATAaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA,
perymnsipHasi pu3ndecKas akTHBHOCTB), O€pEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHHEC HCHHOCTHU MMPpaBUJI HHAWBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e30IacHoro IIOBECACHU A
B CUTYaIlUsX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCIEACTBUN U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MAacTePCTBA, TPYIOIO0HUE;

TOTOBHOCTh K aKTUBHO# JIEATEIbHOCTH TEXHOJIOTUUCCKOM U COL[HATBHOMN HAPABICHHOCTH,
CHOCOOHOCTD WHULIUHUPOBATD, IINIAHUPOBATE U CAMOCTOATCIIBHO BBITIOJHATE TaKYyHO
JeATEIbHOCTD;

WHTEPEC K Pa3aTudHbIM chepaM mpoecCHOHATBHON eATeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOD OyayIieH mpodecCHr 1 pean30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIIaHbI;
TOTOBHOCTH U CITOCOOHOCTH K 00Pa30BaHHIO U CAMOOOPa30BaHMIO HA TPOTSHKEHHH BCEH JKU3HU;



7) IKOJIOTHYECKOT0 BOCTUTAHHUS:

9KOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOLIEHUE K MPUPO/IE KaK MICTOUHUKY KHU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHSI 9KOJIOTHYECKOH KYIbTYphl: IPUOOPETEHUE ONIbITA IJITAHUPOBAHUS
IIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYKAIOILIEH CPEJIbl;

0CO3HaHME INI00AIIBHOIO XapaKTepa SKOJIOIHYECKUX MPoOIeM U IyTel UX PeLIeHNUs;

CHOCOOHOCTH MCIIONIB30BATh MPHOOpPETaeMbIe IPU U3yYCHUH OMOJIOTUH 3HAHUSA U YMEHUS NIPU
peleHny npobieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOIOI0Ib30BaHUEM (COOII0AEHUE TPaBHIT
IIOBEJICHNUS B IIPUPO/IE, HAIIPABJICHHBIX HA COXPAaHEHUE PAaBHOBECHS B SKOCUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HETPUATHUE IEUCTBUM, IPUHOCALIUX BPEl OKPYKAIOIIEH IPUPOJIHOMN Cpelle, YMEHUE
IIPOTHO3UPOBATh HEOIArONPHITHBIE HIKOJIOTUUYECKUE MTOCIIEACTBUS IPEANPUHUMAEMbIX JeHCTBUI
Y IIPEJOTBpAIATh UX;

HaJIMYME Pa3BUTOIO HKOJIOTHYECKOTO MBIIUIECHUS, SKOJIOTUYECKON KYJIBTYPbI, OIIBITA
JESATEIIbHOCTH 3KOJIOIMUYECKON HAPaBIECHHOCTH, YMEHUS PYKOBOJICTBOBAThHCS UMH B
IIO3HABATEJILHOM, KOMMYHUKAaTUBHOM U COLIMAIILHOW MTPAKTUKE, TOTOBHOCTH K YYaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOLECTBEHHOW IPAKTUKU, OCHOBAHHOTO HA JAMAJIOTE KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3bIKOBOW U YUTATENIBCKOM KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHHe cenn()UKNA OMOJIOTUH KaK HAyKH, OCO3HAHU €€ posin B (POPMHUPOBAHUHT
PaLMOHATIBHOIO HAYYHOT'O MBIIIUIEHUS, CO3aHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM
MHpE KaK O €IMHCTBE MPHUPOJIbI, YeTOBEKa M 0OIIECTBA, B IIO3HAHUH TPUPOTHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTUU JIJIsl COBPEMEHHOMN IMBUIIM3AINN: 00ECTICUCHUS
HOBOT'O YPOBHS Pa3BUTHUS MEJUIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTHUS YEIOBEUECTBA, IOMCKA MTyTEeH BBIX0OJa U3 II100aIbHbBIX
HKOJIOTHUECKUX MPobeM U o0ecrieueHns nepexoa K ycTOHuMBOMY pa3BUTHIO, PAllMOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyY€HHH OMOJIOIMYECKHX 3HAHUN B 11X MOBBIIIEHUS 001Iei
KYJIbTYpbI, €CTECTBEHHO-Hay4YHOI IPaMOTHOCTH, KaK COCTaBHON 4acTh (PyHKIMOHAIbHOM
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHnu ONoIoTHH;

ITOHUMAaHHUE CYIIHOCTH METOJIOB ITO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CHOCOOHOCTH MCIIOIBb30BATh MOJIy4aeMble 3HAHUS JUIs aHAJIN3a U 00bSCHEHHUS SIBJICHUIN
OKpPY’KaloIIero MUpa 1 MPOUCXOoIAIINX B HEM U3MEHEHHM, yMEHHE JieNlaTh 000CHOBAaHHbBIE
3aKJIFOYEHHS] HA OCHOBE HAYUHBIX (PAKTOB U MMEIOLIMXCS IAHHBIX C IIEIIbI0 MOTY4YEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl pellieH sl TpodieM
B PEAIbHBIX KU3HECHHBIX CUTYaLIHsIX;

OCO3HAHUE LIEHHOCTH HAYYHOU EATEIIBHOCTH, TOTOBHOCTb OCYIIECTBIIATH IIPOCKTHYIO U
MCCIIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHHUIO, K
AKTHBHOMY IMOJIYYE€HHUIO HOBBIX 3HaHUH MO OMOJIOTUU B COOTBETCTBUHU C )KHU3HEHHBIMU
NOTPeOHOCTAMH.



METAINPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yabTaTbl OCBOEHUS yueOHOro npeamera «brosnorusy BKIOYAKOT:
3Ha4YMMbIe 11 OPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCS MEKANCHUIUIMHAPHBIE
(MeXTmpeMeTHbIe) O0LIeHayYHbIE TIOHSATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienuUKy METO0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELECTBO, SHEPrus,
SIBJICHHE, TPOLIECC, CUCTEMA, HAYUHBIN (haKT, IPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yueOHbIe AecTBUSI (IT03HABATENIbHBIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), 00ECIIEUNBAIOIINE
(dopmupoBaHue GYHKIMOHAIBHON IPaMOTHOCTH M COLIMAIbHON KOMIETEHIIMN 00y4aroIuXCs,
CHOCOOHOCTh 00YYAIOLINXCS UCTIOJIb30BaTh OCBOCHHBIE MEXKAMCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCAIbHbIE yUeOHbIE EHCTBUS B IIO3HABATEILHON U
COLIMAJIbHON IIPAKTHKE.

MertanpeagmeTHble pe3ynbTaThl OCBOSHUS IIPOrPaMMBbI CPEIHETr0 001ero oopa3oBaHus
JIOJIKHBI OTPAXKATh:

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU J€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH M AKTYaTHM3UPOBATH IPOOJIEMY, pacCMaTPUBATh €&
BCECTOPOHHE;

WCIIOJIH30BATh MTPH OCBOCHUH 3HAHUYW TPUEMBI IOTUYECKOT'O MBIIIUICHUS (aHan3a, CUHTE3a,
CpaBHEHHUS, KJIacCU(PUKAIUU, 000OIICHHUS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX OHATUN
(BBLIETISATH UX XapaKTePHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTHUMH MOHITHSIMU);

OTIPEAeIIATh LENU AeTebHOCTH, 33a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MOCTABICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITUS JIsl 00bACHEHUS (DaKTOB U SIBJICHUI KUBOU MPUPOJIBI;
CTPOUTD JIOTUUECKHUE PACCYKICHUS (MHAYKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTUH ), BBISBIISATh
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMATPUBAEMBIX SIBICHUSX, POPMYITHPOBATH BHIBOIBI U
3aKJTIOYCHUS,

MPUMEHATHh CXEMHO-MO/JIETIbHBIE CPECTBA JUIsl IPE/ICTABIICHUS CYILIECTBEHHBIX CBSI3€H U
OTHOIIIEHUN B U3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUHM pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH pelIeHUs MPOOJIEeMbI C YIETOM aHAIM3a UMEIOITUXCSI MATePUATIbHBIX U
HEMaTepHalbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JCATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHITH pa0OTy B YCIOBUSIX pPeaJbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCIET0BATENBCKHE TEHCTBUS:

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOCKTHOM eATeIbHOCTH, HABBIKAMH
paspenieHus npodyiemM, CHoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHbIE BUbI ACSITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIIHsIX, B TOM YHCIIE TPU
CO3IaHUM YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBIN TUI MBIIUICHHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH, KITFOYEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON AEITETbHOCTH U
JKU3HEHHBIX CHUTYaITUsX;



BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaJIu3UPOBATh 3aJa4y, BbIIBUTATh TUIIOTE3Y
€€ pEeILICHUs], HAXOAUTh ApIYMEHTHI JUISl I0KA3aTENbCTBA CBOUX YTBEPKACHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

AQHAJIM3UPOBATH ITOJIYYEHHBIE B XO/I€ PELICHUS 33]1a4 Pe3yJIbTaThl, KpUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTD, IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATH II€JICHANIPABIICHHBII IMOMCK MEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yYMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MIPAKTUYECKYIO 00JIaCTH
JKU3HEACITEIBHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUrMHAJIbHBIE TOAXO/bl U PEIICHUS, CTABUTh
Ipo0OJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTUPOBATHCS B PA3JINYHBIX UICTOUHUKAX HHPOpPMALUU (TeKCTe yueOHOro nocoous,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOIOrMUECKUX CIIOBApAX U CIPABOUYHUKAX, KOMIIbIOTEPHBIX
6a3ax jaHHbIX, B IHTEpHETE), aHATM3UPOBATh UH(OPMALIMIO Pa3IMYHBIX BUIOB U GOpM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(bopMynHupoBaTh 3aPOCHl U IPUMEHATH pa3InYHbIe METO/Ibl IIPU MIOUCKE U 0TOOpE
Ouonornveckoi nHGOpMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCII0JIB30BaHUSI HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BEIOMPATh ONTUMAIbHYIO (POPMY IpPEACTaBICHUs OHOIOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAYUHBIN A3bIK B KAUECTBE CPEJCTBA IIPU paboTe ¢ OMOIOrnYecKOi
uHpOpMaLKeil: TPUMEHATh XUMHUECKUE, (PU3NYECKIE U MAaTEeMaTHYeCKHE 3HAKU U CUMBOJIBI,
bopmyibl, ab0OpeBHaTypy, HOMEHKJIATYpy, UCIIOJIb30BATh U IPE0Opa30BbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3aIUTHl MH(OpMaIK, HTHPOPMALMOHHOM
0€30MacHOCTH JINYHOCTH.

OBJiajieHne YHUBEPCAIbLHBIMA KOMMYHHKATHBHLIMH J€ACTBUSIMHU

1) oOenmue:

OCYIICCTBIATE KOMMYHHKAIIUKU BO BCEX C(i)epax JKM3HH, aKTUBHO Y4aCTBOBATb B AUAJIOTC HIIN
JIMCKYCCHH T10 CYILECTBY 00CY»k1aeMOi TeMbl (YMEHHE 3a1aBaTh BOIIPOCHI, BHICKA3bIBATh
CYKACHUSA OTHOCHUTECIIBHO BBIITOJTHCHHUA Hpe[[ﬂal"aeMOI\/’I 3ala4M, YIYUTbIBAaTb HHTCPCChI U
COTJIACOBAHHOCTD TO3UIINI APYTUX YIACTHUKOB JIHAJIOTa W JTUCKYCCHN);

pacro3HaBaTh HEBEPOAIBLHBIE CPEACTBA OOIIEHHS, TIOHUMATh 3HAYEHUE COLMAILHBIX 3HAKOB,
IPEINOCHUIOK BOSHUKHOBEHHS KOH(PIUKTHBIX CHTYalUi, YMETh CMSTYaTh KOHQJIUKTHI U BECTH
IIEPErOBOPBL;

BJIAJIETh PA3JIMYHBIME CITIOCOOaMH OOILEHUS U B3aUMOIECHCTBHSI, IOHUMAaTh HAMEPEHHUS IPYTHX
JIOJIEH, POSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOHN Gopme
(OpMyIIMPOBaThH CBOM BO3PaKEHUS,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOYKY 3PEHUS C MCIIOJIL30BAHUEM A3BIKOBBIX CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBHUIyadbHON pabOTHI pU
pelieHnn OMoI0rHuecKoi MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTH MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMOAEUCTBUS MPH peLICHUH y4eOHOM 3a1auu;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHI, ¢ yU€TOM OOLIUX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UI€HA KOJUIEKTHBA,



MPUHUMATD LIETTM COBMECTHOM €SI TeIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS
10 €€ JOCTUKEHUIO: COCTABIISATH IIJIaH JEHCTBUH, pPaCIPEACIISITh POJIM C YYETOM MHEHUI
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJa U KaXKJOr0 yYaCTHUKA KOMaH/bl B OOIIHI pe3ynbTaT Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C MTO3UIMH HOBU3HbI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH O3UTUBHOE CTPATErMUECKOE MOBEJICHUE B PA3IUYHBIX CUTYALUAX, IPOSIBIISTD
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

OB.1ajIeHNe YHHBEPCATLHBIMHU PEryJIATHBHBIMH AeCTBUAMM:

1) camoopranu3amusi:

HUCIIOJIB30BAaTh 6I/IOJIOI‘I/I‘-ICCKI/IC 3HAHUS OJ11 BBISABJICHUSA HpO6JIeM 1 UX PCIICHHA B )KU3HCHHBIX
Y y4eOHBIX CUTYAIHSX;

BBI6I/IpaTb Ha OCHOBC 6HOHOFI/I‘ICCKI/IX 3HAHUHU LCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JENCTBUSX M TIOCTYIKAxX [0 OTHOIICHHUIO K JKUBOM MTPUPOJIE, CBOEMY 30POBBIO U 3JI0POBBIO
OKPY KaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATD TIO3HABATENLHYIO JIEITEILHOCTD, BBIABIIATH POOJIEMBI,
CTaBUTH ¥ (POPMYITHPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTCIILHOM IEATEIIBHOCTH H
YKU3HEHHBIX CHTYalUsX;

CaMOCTOSITEIILHO COCTABJISATH IUIaH PEHICHHS IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOYTECHUN;

JaBaTb OICHKY HOBBIM CUTYAallUsIM;

PacIIMPATh paMKH Y4eOHOTO MPEAMETa HAa OCHOBE JTMYHBIX MTPEANOYTCHHUIA;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;
OLICHUBATH MPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U MTPOSIBIIEHUIO HIMPOKOM 3PYAUIIMH B pa3HbIX 001acTIX

3HAHU, IOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTE/IbHbIN M KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OICHKY HOBLIM CUTYallUSAM, BHOCUTb KOPPCKTUBEI B JCATCIbHOCTL, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaACTh HABbIKAMH MMO3HAaBATEIILHON pe(bHeKCI/II/I KaK OCO3HaHUs COBECPIIACMBbIX HeﬁCTBHﬁ n
MBICIIMTEIIBHBIX MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHHH, UCIIOIB30BATh MIPUEMBI Pe(IICKCUU
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETb OIICHHBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHS 110 X CHUKCHUIO,
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE Ceds1 U IPYIrUX:

NpUHUMATD ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBeKa.

HHPEAMETHBIE PE3YJIbTATHI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue ans yueoHoro npeamera «buonorusy HaydyHble 3HaHUS, YMEHUS U
CIocoObl IEUCTBUI 110 OCBOCHUIO, UHTEPIPETALIUHN U TPEOOPA30BAHUIO 3HAHUM, BUJIBI
JEeSITeILHOCTH 10 MOJTYYSHHUIO HOBOT'O 3HAHMS U PUMEHEHUIO 3HAaHUN B PA3IMUHBIX YU€OHBIX
CUTYallUsX, a TAKXKE B pealbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.



[IpenmeTrHbIe pe3ynbTaThl OCBOCHHUS yueOHOro npeamera «buonorus» 6 10 knacce 1OMTKHBI
OTpaxkaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHMS, O BKJIa/Ie POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YEJIOBEKa JJIs PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHNE OMOIOIMUECKUX TEPMUHOB U ITOHATHI: )KU3Hb, KIIETKA,
opranusm, MeTabou3M (0OMEH BEIEeCTB U MPEBpaIeHUE YHEPTUH ), TOMEOCTa3
(camoperynsnus), ypoBHEBas OpraHU3alus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JIaraTh OMOJIIOTHYECKHE TEOPUH (KJICTOYHAsI, XDPOMOCOMHAsA, MyTallUOHHAS,
IIEHTpaIbHas JOrMa MOJICKYJIIpHO# O6uosorun), 3akonsl (I'. Mennens, T. Moprana, H.

W. BaBuiosa) u yueHus (0 LIEHTpaxX MHOT00Opa3us U MPOUCXOKICHUS KyIbTypHBIX pacTeHuil H.
W. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIJETh METO/IaMU HAyYHOTO [T03HAHUs B OMOJIOrMH: HAOIIOACHHUE U ONIMCAaHUE
JKUBBIX CUCTEM, MIPOLIECCOB U SBJICHUHN, OPraHU3allks U IPOBEJCHIE OMOIOTHYECKOTO
HKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXY UCCIEAYEMbIMU
BEJIMUYMHAMU, OOBSICHEHHE MTOYUYEHHBIX PE3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MTOHSITHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U SyKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH TPOILIECCOB: 0OMEHa BEUIECTB U
MpeBpaleHHs] SHEPTUHU B KIIETKE, OTOCHHTE3a, IIACTUYECKOT0 U SHEPreTHIeCKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOOTBOPEHNUS, Pa3MHOXKEHHS, UHIUBUIYaIbHOI'O Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHE IPUMEHSATD TOITY4YEeHHBIC 3HAHUS [T 00BSICHEHUS! OMOJIOTHUECKUX MIPOIIECCOB U
SBIICHUH, JIJIS1 IPUHATHUS IPAKTUUECKUX PEIICHHI B TOBCEIHEBHOM JKU3HHU C IENbI0 00ECTIeUeHUS
0€30MacCHOCTH CBOET0 3/I0POBBS U 370POBbs OKPYKAIOLIUX JIOAEH, COOIIOAEHHSI HOPM
IPaMOTHOTO MOBEJICHUS B OKpY’KaroIlel MpUpOAHOM cpelie, MOHUMaHNe He00X0AUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUH COBPEMEHHOM OMOJIOrny U OMOTEXHOJIOTUI AJISl PallMOHAIIBHOTO
IPUPOIONOIIB30BAHUS;

YMEHHE peliaTh AJIEMEHTapHbIE T€HETUUYECKHE 33/1a4l Ha MOHO- M TUTHOpHUIHOE
CKpEIMBaHKE, CLIETUIEHHOE HacIelI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPELIUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINIOIHATH J1a00paTOpHBIE U MpaKkTHUecKue paboThl, cOOMI0IaTh MpaBuiia Mpu padboTe
¢ Y4eOHBIM U 1a0OPaTOPHBIM 000PYI0BAaHUEM;

YMEHHUE KPUTHUECKHU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMAIHIO OHOJIOIMYECKOTO
CoJIepKaHusl, BKIIOYAIONIYIO [ICEBJJOHAayUHbIE 3HAHUS U3 Pa3IMYHBIX HCTOUHUKOB (CpeacTBa
MaccoBOW MH(pOpMalINU, HAyYHO-TIOMYJISIPHbIE MaTepHallbl), STHYECKHE aCTIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

yYMEHUE co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEeHUs, 0000111as
OMOJOTrNYECKYI0 NH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, IPaMOTHO MCIOIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenmeTrHbIe pe3ynbTaThl OCBOSHHUs yueOHoro npeamera «buonorus» ¢ 11 knacce 1OMKHbBI
OTpaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE U POJIU OMOJIOTHH B CUCTEME Hay4YHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIa/Ie POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUs )KU3HEHHbIX 3a/1a4;



YMEHHUE PacKphIBaTh COJEPKaHUE OMOJIOTUYECKUX TEPMUHOB M MOHITUN: BUJ, MOIYJISAIHS,
reHOo(OH T, IBOJIONHNS, TBWKYIIHUE CUITBI ((DAKTOPHI) SBOJIOINH, IPUCIIOCOOIEHHOCTh
OpraHu3MOB, BUJI000pa30BaHUE, FIKOJIOTHIECKUE (PaKTOPHI, SKOCHCTEMA, IPOIYLICHTHI,
KOHCYMEHTBI, PeyLIEHTbI, LIeNH MUTaHUs, SKOJIoruyecKas nupaMua, OuoreoueHos, ouocgepa;

YMEHHE u3Jlaratb Ouojorudyeckue Teopun (3BosronnonHas reopus Y. JlapBuHa,
CHUHTETUYECKasi TEOPHUs IBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3aposilieBoro cxoacTsa K.
M. bapa, uepenoBaHus INIaBHbIX HanpasieHui u nyrei spomonuu A. H. CeBepuioa, yueHus o
6uochepe B. U. BepHajckoro), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIa/IETh METOIaMU HAyYHOT'O TIO3HAHUS B OMOJIOTHH: HAOIIOJCHNE U OTIMCAHUE
KHUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI, OpraHn3alus U IPOoBeIeHUEe OUOJIOIrMYECKOrO
HKCIIEPUMEHTA, BBIIBIKEHHE THITOTE3b], BHISIBICHUE 3aBUCIMOCTH MEK/Ty UCCIIETYEMbIMH
BEJIMYMHAMU, 0OBSCHEHHE MIOJIYYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATH CYILIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MO, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOIIEHO30B U SKOCUCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEICTBEHHON U3MEHUYMBOCTH, €CTECTBEHHOI'O 0TOOPA,
BUI000pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB, AEUCTBHUS SKOIOTHUIECKUX (PaKTOPOB HA
OpraHu3MBbl, IEpEHOCA BEIIECTB U NOTOKA SHEPIHU B SKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB U OMOr€OXMMHUECKUX 1IUKIJIOB B
ouocdepe;

YMEHHE IPUMEHSATh TOTY4YEeHHBIC 3HAHUS [T O0BSICHEHUS! OMOJIOTHUECKUX MIPOIIECCOB U
SIBJICHUM, /17151 IPUHATUS MPAKTUYECKUX PEILICHUH B IOBCEAHEBHOM KHU3HU C 1I€IbI0 00ECIIeYeHUs
0€30MacCHOCTH CBOET0 3/I0POBBS U 370POBbs OKPYKAIOLIUX JIOAEH, COOII0AEHHSI HOPM
IPaMOTHOTO MOBEJCHUS B OKpY’Karollel pUpOAHOM cpelie, TOHUMaHNe He00X0AUMOCTH
UCTIOJIb30BaHUS IOCTUKEHUH COBPEMEHHON OMOJIOTHH TSI PAllMOHATIBHOTO
HIPUPOONOIb30BAHNUS;

YMEHHE pellaTh AIeMEHTapHble OMOIOIMUECKUE 3a]]a4l, COCTABIISATh CXEMBI IIEpEHOCca
BEILIECTB U SHEPI'UU B 3KOCUCTeMax (LieNy MUTaHUs);

YMEHHUE BBITIOJHATH Ja00OpaTOpHbIE U MpaKTHUECKue paboThl, cOOII0AaTh MpaBuiia Ipu padboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHIECKH OLIEHUBATh U HHTEPIIPETUPOBATH HH(OOPMAIHIO OHOJIOTHYECKOTO
CoJIepKaHusl, BKIFOUAIOIYIO TICEB/IOHAyUHbIE 3HAHUS U3 PA3JINYHBIX HICTOUHUKOB (CPEICTBA
MaccoBOl MH(GOpPMAIUH, HAYYHO-TIOMYJISIPHBIE MaTepPUaIIbl), pACCMAaTPUBATh TT100aTbHbBIE
HKOJIOTHUECKHUE MPOOIEMBbI COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHNUs, 0000111as
OHOJOTrNYECKYI0 HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumenoBanue KonuuectBo yacos OnexTpoHHbIe (IU(POBEIC)
n/m pa3esioB U TeM Beero | Kourponbuble | IlpakTuueckue o0pa3oBaTebHbIE PECypPCh
MPOTPaMMBI paboTHI paboThI
1 Buonorus kak Hayka | 2 1 0 Bbubnuorexa LHOK
https://m.edso0.ru/7f41c292
2 JKuBble cucTeMsl U 1 0 0 bu6mmoreka [JOK
UX OpraHu3auus https://m.edsoo0.ru/7f41c292
3 Xumuueckuii coctas | 8 1 1 Bu6nmoreka IJOK
1 CTPOEHHE KIIETKH https://m.edso0.ru/7f41¢c292



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

4 JKusuenesrensHOoCTh | 6 0 0 Bu6nmoreka IJOK
KJIETKH https://m.edsoo.ru/7f41c292
5 PasmHuokeHue u 5 0 1 bubmunoreka IIOK
WHJIMBHTyaJTbHOC https://m.edsoo.ru/7f41¢c292
pa3BUTHE
OpraHM3MOB
6 HacnenctBennocts | 8 0 1 bubmuoreka LIOK
1 U3MEHYUBOCTh https://m.edsoo.ru/7f41c292
OpraHH3MOB
7 Cenekius 3 0 1 bubmunoreka IIOK
OpraHU3MOB. https://m.edsoo.ru/7f41c292
OCHOBBI
OMOTEXHOJIOTHH
8 Pe3epBHOE Bpems 1 1 0 bubnmoreka [IOK
https://m.edsoo.ru/7f41c292
OO6I11ee KOTUYECTBO YacoB | 34 3 4
110 IPOrpaMMme
11 KJIACC
No HaumenoBanue KonugecTtBo yacon OnekTpoHHbIe (IU(POBHIC)
n/m pa3aenoB u TeM Bceero | Kourponbhble | Ilpaxrudeckue o0Opa3oBaTebHBIE PECYPCHI
IIpOrpaMmBbl paboThI paboThI
1 DBOIIOIINOHHAS 9 15 0,5 bu6nunoreka IJOK
OnosIorus https://m.edsoo.ru/7f41cc74
2 Bo3uukHoBenne u | 9 1 15 bubmuoreka LIOK
pa3BHUTHE )KU3HH HA https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3msr 1 5 0 2 bubmmorexa [IOK
OKpY’KaroIast https://m.edsoo.ru/7f41cc74
cpena
4 Coo01ecTBa u 9 0 3 Bbu6nuoreka IJOK
9KOJIOTMUECKHE https://m.edsoo.ru/7f41lcc74
CUCTEMBI
5 PesepBHOE Bpemst 2 1 0 Bubnunoreka [IOK
https://m.edsoo.ru/7f41lcc74
OO0111ee KoJMyecTBO 4yacos | 34 3,5 7
10 MPOrpaMMme

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* buonorus. 10 knacc: ba3oBblii u yrmyonennsii ypoau: yueOnuk/ U.b. Aradonosa, B.1.
CuBornasos. - 2 u3a., M.: Jlpoda, 2020. — 236 c.;

* buonorus. 11 knacc: ba3oblit 1 yrinyOnenusiit yposau: yueOnuk/ U.b. Aragonosa, B.1.
CuBorunasos. - 3 u3na., M.: [Ipocsemenue, 2021. — 208c.



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

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

* buonorus. 10—11 knaccel. Paboune nporpammel k muaun Y MK Conuna H. U : yuebno-
meTtoaudeckoe mocodue / U. b. Aradonosa, B. U. CuBornazos. — M.: [Ipoda, 2017. — 35 c,;

» Kommuiekt Buieoypokos, npesenranuii, rectoB 10-11 knaccer http://videouroki.net

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6nuoreka [IOK https://m.edsoo.ru/7f41¢c292
bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
https://media.prosv.ru/content/item/reader/7781/
https://foxford.ru/wiki

https://resh.edu.ru/

https://videouroki.net/

https://multiurok.ru/

https://100ballnik.com/
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		2023-09-14T11:29:20+0900
	Муниципальное общеобразовательное учреждение &quot;Радищевская средняя общеобразовательная школа&quot;




