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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpaMMsl 1o OMOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIpEAeSICHUs IOIX0/I0B
K (DOPMUPOBAHHIO COJIEPKAHUS yueOHOTO mpeameTa «bHomorus» cocTaBuiIn: KOHIETTYaIbHbIE
nostoxeHuss PI'OC COO o B3auM0O0OYCIIOBIICHHOCTH 11€JICH, COJIEPIKaHMs, PE3YIbTaTOB
o0y4yeHHs U TpeOOBaHMIA K YPOBHIO MTOJITOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LEIIX U
MPUHIINIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEr0 00IIEero
obpa3oBanus B Poccuiickoit denepannu, a TakKe MOJI0KESHUS O crienuduke Onoioruu, eé
3HAYEHUH B MIO3HAHUU )KUBOW IPUPOJIBI U 00ECTICUEHUHU CYIIECTBOBAHMSI YEIOBEYECKOTO
obmiectBa. CorimacHO Ha3BaHHBIM IOJIOKEHHSIM, OIIPEIEIIEHbl OCHOBHBIE (DYHKIIH ITPOrpaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma o Guosoruu AaéT NpeaCTaBICHUE O LesIX, 00 00IIel cTpaTeruu 00yJdeHus,
BOCIIUTAHMS U Pa3BUTHUS O0YYAIOIIUXCS CPEACTBAMHU YUeOHOTO TpeameTa «bruomorusy,
orpenenseT 00s3aTeNbHOe MPEAMETHOE COAepKaHUe, €r0 CTPYKTYPY, paclpeiesieHUe 1o
pasjiesaM u TeMaM, PeKOMEHIYeMYIO TI0CIIeIOBATEIBHOCTD U3YUEHHsI YUeOHOTO MaTepuaa C
Y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JOrMKH 00pa30BaTeIbHOro Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEN 00YJarOIUXCsl.

B nmporpamme 1o 6MOIOTHN TaKKe YIUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM JINYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3ysibTaTaM 00y4yeHHs B ((OPMUPOBAHUU OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIHHON IEATEIbHOCTH/y4eOHBIX IEHCTBUIA 00YYarOIIUXCS IO OCBOCHHIO
cofiepKaHMsl OMOJIOTMYECKOT0 00pa30BaHuUsl.

B nmporpamme no 6monoruu (1011 ximaccsl, 6a30BBIi YPOBEHB) PeaTH30BaH MPUHIIHIT
IIPEEMCTBEHHOCTHU B U3y4eHUU OMOJIOTUH, OJlarofaps ueMy B Hel MpOCMaTpUBAETCs
HAIpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBSI3aHHBIX C POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALUI JTMUHOCTH, 9KOJIOTHYECKOTO MBIIUIECHUS,
IIPEJICTaBICHUN O 3J0POBOM 00pa3e KU3HU U OEPExKHBIM OTHOIIEHUEM K OKpYXKaroIlei
npupoaHoii cpene. [loaTromy Hapsay ¢ u3ydeHueM 00LIe0MOIOrMUECKUX TEOPHH, a TaKXkKe
3HaHUN O CTPOEHUU KUBBIX CUCTEM PAa3HOI'O paHIa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOILIECCOB B ITpOrpamMMe o OMOJIOTHH yJeIEHO BHUMAaHHUE UCTIOJIb30BAHHIO MTOJTy4EHHBIX
3HaHWUN B TOBCETHEBHOM JKU3HU ISl pEIICHUs TPUKIAIHBIX 3a/1a4, B TOM 4Hciie: TpopUIaKTUKN
HACJIE/ICTBEHHBIX 3a00JI€BaHNI YeI0BeKa, MEMKO-TeHETHYECKOT0 KOHCYIbTUPOBAHUS,
000CHOBaHHUS YKOJIOTHUECKH 1IEJIECO00PA3HOT0 MOBEICHUS B OKPYXKAIOLIEH IPUPOIHON Cpere,
aHaJIN3a BIIMSHUA XO35IMICTBEHHOH IE€ATEIbHOCTH Y€JI0BEKAa Ha COCTOSIHUE TIPUPOJHBIX U
MCKYCCTBEHHBIX 3KOCHUCTEM. Y CUJIEHHE BHUMaHUs K MIPUKIIATHOM HAIIPaBIEHHOCTH y4eOHOTO
npeamera «bronorus» NpoAUKTOBaHO HEOOXOIUMOCTBIO 00ECIIEUeHUS YCIOBUI [T peLeHUs
OJIHOM U3 aKTyaJIbHBIX 3a/1a4 HIKOJbHOI'O OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas MPeAoaaraeT
(dopmupoBaHue y 00ydaromuxcs CoCOOHOCTH aJalTHPOBATHCS K U3MEHEHHUSIM JTUHAMUYHO
Pa3BHUBAIOILErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpefiHero o61ero oopazoBaHus 3aHUMaeT BaxHoe Mecto. OHa
oOecnieunBaeT (hopMHUpOBaHHUE Y OOyUaAIOLIUXCS MTPEICTABICHUIM 0 HAyYHON KapTHHE MUpa,
pacupsieT 1 0000I11aeT 3HaHUS O KHUBOU MPUPOJIE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3aIliH U DBOJIOIHH, CO3MAET YCIOBUS JIJIS: TIO3HAHUS 3aKOHOB KUBOW TIPUPOJIHI,
¢dopmupoBaHus GYHKIIMOHAIBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOT0 M 0€30MacHOro oopasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonpiioe 3HaueHre OHOJIOTHS IMEET TaKXKe NIl PEIIeHHs] BOCTUTATENbHBIX U Pa3BUBAIOIIIX
3a/1a4y CpeTHero 00IIero o0pa3oBaHms, COIUATU3ANK O0yJatomuxcs. M3yuenne 6nomorun
obecrieunBaeT ycIoBus A POPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX H
MH(OPMaLIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET MHTErpallui
OMOJIOTUYECKHX 3HAHUH C MPEACTABICHUSIMH U3 APYTUX YIEOHBIX MPEIMETOB, B YACTHOCTH,



¢buzuky, xumun u reorpadun. HazpanHble nMonoxeHus 0 npeJHa3HaueHUy y4eOHOro mpeaMera
«buonorus» coCTaBUIM OCHOBY ISl ONIPEICICHHS OAXO0I0B K OTOOPY B CTPYKTYPHPOBAHUIO
€ro COJIepIKaHusl, MPEJCTABICHHOTO B MPOTPaMMe 10 OUOJIOTHH.

OTt60p comepxkanus yaeOHOTO mpeamera «buonorusy» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3HIINAN KYJIbTYPOCOOOPa3HOTO MOX0/1a, B COOTBETCTBUU C KOTOPHIM 00YYaOIIHECs JOKHBI
OCBOUTH 3HAHUS U YMEHUsI, 3HAYNMBbIE JIJIsi (POPMUPOBAHUS OOIIEH KYIbTYphI, OTPEICIISIONINE
aJICKBaTHOE TTOBEJICHHUE YEJIOBEKA B OKPYKAIOIIEeH IPUPOIHOH cpelie, BOCTPEOOBAaHHBIC B
MOBCETHEBHOM JKU3HH U IPAKTHYECKOH JesaTeabHocTH. Ocoboe MecTo B 3TOM CHUCTeMe 3HAHUN
3aHUMAIOT JIEMEHTBI COJICPIKaHUsl, KOTOPBIE CITy)KAT OCHOBOM it ()OPMHUPOBAHUS
MPEJICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUPA U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CrpyKTypHpoBaHue COAepKaHUs y4eOHOrO MaTepraia B porpaMme o OMoJI0ruu
OCYILECTBJICHO C Y4ETOM IIPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMUYUTENbHBIX OCOOCHHOCTX
JKUBOU IIPUPOJBL, O €€ YPOBHEBON OpraHU3aLMK U YBOIIOLUU. B COOTBETCTBUHU € ITUM B
CTPYKType yueOHoro npeamera «buonorus» BbIIEIEHbI CIEIYIOUUE CONEP/KATENbHbIC IMHUM:
«buonorus kak Hayka. MeTo1bl HAYYHOTO MMO3HAHM», «KIileTka Kak OMoiornyeckas CHCTEMa,
«OpranusM Kak ouosiorudeckas cucrema», «CucrteMa 1 MHOrooopasue OpraHMuecKoro Mupay,
«OBOJIIOLINS KUBOM MPUPOABI», «IKOCUCTEMBI U NIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp n3yuenus yuebHoro npenmeta «buosorus» Ha 6a30BOM ypoBHE — OBJIa/IeHUE
00y4aroIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alMK KUBBIX CUCTEM
pa3sHOro paHra u NpUoOpeTeHne YMEHHUH NCII0Ib30BaTh 3TU 3HAHMSI JUIs T'PAaMOTHBIX JeHCTBUI B
OTHOILIEHUH O0BEKTOB KUBOI MPUPOJIBI U PEIIEHUS pa3IMYHBIX )KU3HEHHBIX IPOOIIeM.

JocTmwkenue nenu u3ydeHus yaeonoro npenmera «buonorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a/1au:

OCBOCHHE 00YYarOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YICHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, FMIIOTE3ax, IpaBuilax, CIyKalllUuX OCHOBOM /i (OpMUPOBAHUS
IPEJICTAaBICHUN O €CTECTBEHHO-HAYUYHOM KapTHHE MHPa, O METOJIaX Hay4YHOI'O TIO3HAHMSI,
CTPOEHUHU, MHOTOOOpa3uu U 0COOEHHOCTSIX KHMBBIX CUCTEM PAa3HOTO YPOBHS OpraHHU3aluy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUH;

(bopmupoBaHue y 00yJaromuXxcs MO3HABATENIbHBIX, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaJIW3a JaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3IJISI/IOB,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHUE Y 00yUaroluXxcst 001el KyabTypbl, pyHKIMOHAIBHON rpaMOTHOCTH, pa3BUTHE
YMEHUH 00BACHATH U OLIEHUBATh SBJICHUS OKPYKAIOLIETO0 MUPA KUBOM MPUPOJIbI HA OCHOBAaHUH
3HAHUH U OMBITA, TOTYYEHHBIX IPH U3YYEHUH OUOJIOTHH;

dbopMupoBaHUEe y 00YHAIOMINUXCS YMEHUH WILTIOCTPUPOBATh 3HaAUECHUE OMOIOTMYECKUX 3HAHUH B
HpaKTI/I‘-ICCKOI\/'I JACATCIBbHOCTH YCIIOBEKA, Pa3BUTHU COBPEMEHHBLIX MCAUIIUHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIUTAHHUEC y6e)K}1éHHOCTI/I B BO3MO>KHOCTH MO3HAHUS YEIOBEKOM JKHUBOI Mpupoanl,
HCO6XO,I[I/IMOCTI/I 6epe>1<H0r0 OTHOIIICHHUA K Heﬁ, CO6J'IIOI[CHI/ISI OTUYCCKUX HOPM IIpU IMPOBECACHUU
OMOJIOTHYECKUX HCCHCHOB&HHﬁ;

0CO3HAHME [IEHHOCTHU OMOJIOTUYECKUX 3HAHUHN JUISI TOBBIIICHUS! YPOBHS 3KOJIOTMYECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUI B TTIOBCETHEBHOM JKU3HU TSl OLEHKU
TIOCJIE/ICTBHIA CBOCH JAEATEIBHOCTH MO OTHOIIEHHUIO K OKPY)KAIOIIEH cpelie, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.



B cucreme cpemanero obmero oopasoBanus «bruonorusy», nzydaemas Ha 0a30BOM YpPOBHE,
ABIACTCA O6H3&TCHBHBIM y‘-ICGHBIM npeaAMEeToOM, BXOJAIINUM B COCTAB HpCHMeTHOﬁ O6JI8.CTI/I
((ECTCCTBGHHO-HaquBIQ MMpEaAMCTBD).

Jis u3yyenus 6uonorun Ha 6a30BOM ypOBHE CpelHEro o01iero oopa3oBaHus OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 gac B Henednto).

COJAEP/KAHUE OBYYEHUA

10 KJIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUY C OOILECTBEHHBIMU, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, Gpuitocopueil, STUKOH, 3cTeTUKoi u npaBom. Pons Ononoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeTo/1p1 TO3HAHUS )KUBOM IPUPO/IBI (HAOII0IEHUE, SKCIIEPUMEHT, OMMCAHNE, U3MEPEHUE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Koabuos, Ix. Yorcon u @. Kpuk.
Tabmuubt 1 cxembl: «MeTOoAbI TO3HAHUS KUBOW TPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTuueckas padota Ne 1. «/cnonap30BaHUE pa3TUYHBIX METOIOB IIPU U3YUYECHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OpPraHU3aIHA.

JXKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ononorun. OTINYne )KUBBIX CUCTEM OT
HEOPraHUYECKOU MPUPOIbI.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3aIul OMOCHCTEM: MOJICKYJISIPHBIH,
KJIETOYHBIW, TKAHEBBIA, OPTAHU3MEHHBIN, TONYJISIHIMOHHO-BUA0BOM, IKOCUCTEMHBIN
(OmoreoneHOTHYECKUIT), OHOCHEPHBIH.

JleMoHCTpanum:

Tabmuipl u cxembl: «OCHOBHBIE TPU3HAKH KU3HUY», «YPOBHHU OPTaHU3AIIMU KUBOW TTPUPOIBI.
O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUM COCTaB KIIETKHA. XUMHUUECKHE JICMEHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. BOI[a
N MUHCPAJIbHBIC BCIICCTBA.

CDYHKI_[I/II/I BOJbI 1 MUHCPAJIBHBIX BCIICCTB B KJICTKC. HozmepxcaHI/Ie OCMOTHYECKOTr0 OajaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI 6enkoB. HezameHnmbie
3aMEHUMbIE AMHHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI O€TTKOBOM
MOJIEKYJIbI (TIEpBUYHASI, BTOPUYHAS, TPETUYHAS U YeTBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

depMeHThI — OuoJornueckue karanuzaropsl. CTpoeHue pepMeHTa: akKTUBHBIN IIEHTD,
cyOctpartHas cnenupuyHocTs. Kopepmentsl. Butamunbl. OTinnuust GepMeHTOB OT
HEOPraHUYECKUX KaTallu3aTOpOB.



YrneBonpl: MOHOCaxapuabl (TJII0OK03a, prud03a U Ie30Kcupr003a), Aucaxapuiasl (caxaposa,
JaKTO3a) U MoJMcaxapuabl (KpaxMall, TIMKOTeH, [eJuTi0103a). buonoruueckue GpyHKIuu
YTJIEBOIOB.

Jlunuasl: Tpuraunepuasl, pochonunuasl, crepouasl. 'uapodunsHo-TuapodoOHbIe CBOMCTBA.
buonornyeckue pynkunu munuaoB. CpaBHEHHE YITICBOAOB, OSITIKOB U JIUIH/IOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxkneunossie kucnorsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenue u pyakuuu [JHK. Ctpoenune u pyakuun PHK. Buast PHK. AT®: crpoenue u

GyHKIIHH.

[{utonorus — Hayka o kieTke. Kierounas teopusi — nmpumep B3aUMOJCHCTBUS Hael U (pakToB B
HAyYHOM IMO3HAHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak nenoctHas xuBas cucrema. OOmiye Npu3HaKky KJIETOK: 3aMKHYTasi Hapy>KHasi
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsl KIETOK: 3yKapruoTHUecKas U pokapuoTryeckas. OCOOEHHOCTH CTPOCHHS
MPOKApUOTUYECKON KiteTkh. KiieTouHas crenka Oakrepuii. CTpoeHHE DyKapUOTHUECKOM KIICTKH.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYPHI KIIETOK — KJICTOYHAS CTEHKA, TTTUKOKATIMKC, HX ()YHKITHH.
[TnazmaTtuueckas MeMOpaHna, e€ cBoiicTBa 1 QpyHkuuu. [{uTomnnazma u e€ opraHouIbI.
OnnomeMOpanHubie opranonsl kietku: DIIC, ammapar ['onbmku, mu3ocomsl. [lomyaBToHOMHBIE
OpraHoOUbl KJIIETKH: MUTOXOHAPUH, IIAacTUAbL. [IpoucxoxneHre MUTOXOHIPUI U TIaCTHI.
Buast mnactua. HememOpaHnHbie opraHOUIBI KJIETKU: pUOOCOMBI, KJIE€TOUHBIHN IIEHTP, IEHTPUOJIIH,
PECHUYKH, KTyTUKH. DYHKIUH OPraHOMIOB KIETKU. BKiItoueHusl.

SAnpo — peryasTopHbIii HeHTp KieTku. CTpoeHue siyipa: sjaepHas 000I09Ka, KaproIia3Ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.
JdemMoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuxk,
M. Vunkunce, P. ®@panknun, K. M. bap.

Hwnarpammsbl: «Pacnipeaenenne XMuMHUYECKUX 3JIEMEHTOB B HEKUBOM IpUpoe», «Pactpenenenue
XUMHYECKUX 3JIEMEHTOB B KUBOU IMPUPOJEN.

Tabmuip! u cxemsl: «llepuonnueckast TabIUIIA XUMHUYECKUX 2JIEMEHTOBY, «CTpOEHUE MOJIEKYJITbI
BO/Ib», «brocunTes Genkay, «CTpoeHne MoneKyibl 0enka», «CtpoeHue hepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHne 3yKapuOTHIECKOM
KJIETKNY, «CTpOEHHE )KUBOTHON KIIETKN», «CTPOCHHE PACTUTEIBHOU KIETKN», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKW», «Y TIeBOAb», «JIMmuas».

OOGopyoBaHKe: CBETOBOI MUKPOCKOI, 000pyJ0BaHUE /sl IPOBEAECHH HAOIIOICHUH,
U3MEpEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMHJIa3bl WM KaTaylasbl)».

JlaGopatopHas pabota Ne 2. «/3yueHue CTpoeHUs: KJIETOK PaCTeHUH, )KUBOTHBIX U OaKTepHii Mo
MHUKPOCKOIIOM Ha T'OTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. ’KusHeneaTeIbHOCTDH KJIETKH.



OOMeH BemecTB, Wi METa00IU3M. ACCUMILISINS (TUTACTUYECKU OOMEH) M TUCCUMILISIIHS
(oHEpreTUUecKnii 0OMEH) — JIBe CTOPOHBI €IMHOTO Mporiecca MeTabonmmu3ma. Posb 3akoHOB
COXpaHeHI/Iﬂ BCIICCTB U 3HepFI/II/I B IIOHUMAaHUU MeTa60JII/I3Ma.

Tumbl oOMeHa BelecTB: aBTOTPO(GHBINA U retepoTpodHbIid. Poib hepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAIICHUH SHEPTHH B KIIETKE.

dotocunte3. CBeToBas u TeMHOBas (asbl poTocunTe3a. Peakiuu poTocunTesa.
DddextuBHOCTh poTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A JUIS )KU3HU Ha 3emiie. Brnusiaue ycnoBuid
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XGMOCI/IHTBSI/I]I)YIOH_II/IG 6aKTepI/II/I. 3HadyeHNEe XeMOCHHTE3a JJIA J)KU3HH Ha 3emie.

DHepreTuyeckuii 0OMeH B KileTKe. PaciierieHne BemecTB, BbIICICHUE U aKKYyMYJIHPOBaHUE
SHEPruM B KJIETKE. DTallbl SHEPreTHIeckoro ooMena. I ko3, bpoxkeHue u ero BUIIBI.
Kucnopomnoe okucieHue, uim KierouyHoe apixanue. OxkuciurensHoe GpochopunrpoBaHue.
D hHEeKTUBHOCTh YIHEPTETUISCKOTO OOMEHA.

Peakiun matpuanoro cunresa. ['enernueckas nadopmanus u JJHK. Peanmuzanus reneTudaeckoit
uHpopManuu B KiIeTKe. [ eHeTH4ecKuii Ko ¥ ero CBOMCTBA. TpaHCKPHUIIIUS — MAaTPUYHBIN
cunte3 PHK. Tpancnsamnus — 6uocunTe3 6enka. Jransl Tpanchsauuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oernka.

Hexnetounsie ¢hopMbl xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (/. 1. BaHoBckwit).
Oco0OeHHOCTH CTPOEHUS U JKU3HEHHOT0 1IMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U 4€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc ummyHnoneduuura yenoseka (BUY) —
B030yautens CIIM{a. OOpatHas TpaHCKpUTIIIHS, peBepTa3a u uarerpasa. [Ipopunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:
[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmue! 1 cxeMbl: «TUIBI TUTaHUSAY, «MeTabonu3m», «MUTOXOHAPHUSD», « IHEPTETHICCKHIMA
o0Meny, «Xnopormnacty, «®otocunres», «Ctpoenue JJTHK», «Ctpoenue u GpyHKIHOHMpPOBAHUE
reHa», «Cunre3 0enkay, «I eHeTrmueckuii Koy, «Bupyce», «bakrepuodarny, «CtpoeHue u
skn3HeHHbIH nuki Bupyca CITM/a, 6akrepuodaray, «Pemmukamus JJHK».

O6opynoBanue: moaenu-antuinkanuu «Y aoerue JJHK u tpanckpunims», «buocunres 0enkay,
«CTpoeHue KIeTkn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslii UK, WU )KU3HEHHBIN UK kieTku. MaTepdasza u mutos. [Iporieccsl,
nporekaronue B uHTepdase. Perukarus — peakus marpuunoro cunresa JJHK. Crpoenune
XpoMocoM. XpOMOCOMHBINA HAOOP — KapHOTHUTI. JIUTUTOMAHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopel. XpoMaTusl. [{lutonornyeckue OCHOBBI Pa3MHOKEHUS M UHIMBUIYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Iporecchl, mpoucxosime Ha pa3HbIX CTATUIX
MHUTO3a. BUOTOrMYeCcKU CMBICII MUTO34.

[Tporpammupyemast rudesb KJIETKH — alonTo3.

(DOpMBI Pa3MHOKCHHA OPTaHHU3MOB: 0ecIoI0€e U IMOJIOBOE. Bungsr 0ecIo010r0 Pa3MHOKCHUS:
JCJIICHUEC HaABOEC, ITIOYKOBAHHUEC OAHO- U MHOTI'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BEIr¢TaTUBHOC
Pa3MHOKCHHE. I/ICKYCCTBCHHoe KJIOHHUPOBAHUE OPraHN3MOB, €0 3HAUYCHUEC IJIA CCIICKIIHUU.

ITonoBoe Pa3MHOKCHHE, €TO OTIINYUA OT 0ecI1o10r0.

Meiioz. Ctaauu meitosa. [Iponeccel, mpoucxoasuire Ha craausx Meiosa. [loBenenue xpomocom
B Melio3e. Kpoccunrosep. buonornueckuii cMbici U 3HaUY€HHUE MEH03a.



["amerorenes — npoiecc 00pa30BaHus MOJOBBIX KIETOK y *KUBOTHBIX. [10J10BBIE HKene3bl:
CEeMEHHUKHU U snyHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIIepMaTo30H/,
STIICKJIETKA) — CTIepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHUS SUIIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3). DTaIlbl
AMOPHOHAIILHOTO Pa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYIISIIHS, OPTaHOTCHE3.
[TocTamOproHabHOE pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOTO PA3BUTHS: MIPSIMOE, HENPSIMOE
(mmurHOYHOE). BriusiHUE cpe/pl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3HIBATH
BpPOKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTalUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuibl 1 cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «JIBOWHOE OIJIOJJOTBOPEHHE Y
LBETKOBBIX PacTeHUI», «BereTaTuBHOE pa3MHOKEHUE PACTEHUI», «/leneHue kineTku
OaxTepuii», «CTpoeHue MOJIO0BbIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIJI€TOUHBII UKD,
«Permmukanus JJTHK», «Mutosy, «Meiosy, «lIpsamoe u HenpsiMoe pa3BUTHEY, «I 'aMeTOTreHes3 y
MJIEKOMUTAOIINX U YeJI0BEKa», «OCHOBHBIEC CTAIUN OHTOIEHE3A.

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo30U Ikl MICKOIUTAIOIIET O,
«SlinexiieTka MIEKOMUTAIIEro», «KapruoknHes B KJIIETKax KOpelKa JIyKay, MarHUTHas
MoJenb-amInKanus «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 3. «Habmronenrne MuTo3a B KJIETKaX KOHYMKA KOpEIlKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabota Ne 4. «3y4ueHne cTpoeHuUs MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciaencTBeHHOCTDh 1 H3MEHYHBOCTh OpraHu3smMosB.

[Ipeamer u 3agaun renetuku. Micropust pazButusi reHeTUK. Poib iuTonoruu u SMOPHOJIOTHH B
CTaHOBJICHUU T'€HETHKHU. BKIaa poccuickux 1 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETHKH.
Mertozpl reHeTHKH (THOPUI0IOTHUECKUH, ITUTOTEHETUYECKUM, MOJIEKYJIIPHO-TEHETHUECKUH ).
OCHOBHBIE TEHETUUECKHUE MOHATHS. | eHeTnueckast CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HaclleI0BaHUsI TPU3HAKOB, YCTaHOBIEHHbIE ['. MenaeneM. MoHoruOpuHoe
CKpellrBaHue. 3aKOH eAMH000pa3usa ruOpua0oB nepBoro nokoeHus. [lpaBuno JOMUHUPOBAaHMUSL.
3aKOH paclleIUIeHNs TPU3HAKOB. [ ' nnores3a unctotel ramer. [losHOE 1 HenmosHOE
JOMUHHUPOBAHHUE.

JurubpunHoe ckpernrBaHie. 3aKOH HE3aBUCUMOT'O HACJIEIOBAHUSI TPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIOIIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICHNs TEHOTUIIA OCOOU.

CueruieHHOe HacsenoBanue npusHakoB. Padota T. Moprana no crieruieHHOMY HacJieI0BaHUIO
reHoB. Hapymienue cuernuienns reHoB B pe3yJibTaTe KpOCCHHIOBEPA.

XpOMOCOMHa}I TCOpHU HACIICACTBCHHOCTHU. I'eneTnyeckue KapThI.

I'enetnka moia. XpOMOCOMHOC OIIPECACIICHUC T10J1a. AYTOCOMLI " ITOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TeTCpOoraMEeTHLIC OPraHU3MBbI. HaCHe}IOBaHI/Ie IMPU3HAKOB, CICIIJICHHBIX C
ITIOJIOM.

M3MeHINBOCTb. BI/I)II)I N3MEHYHMBOCTHU: HCHACJICACTBCHHAA U HACJIICACTBCHHAA. Ponn Cp€abl B
HCH&CJ’ICI{CTBCHHOI\/’I N3MCHYHMBOCTH. XapaKTepI/ICTI/IKa MO,I[I/I(I)I/IKEU_II/IOHHOI‘/JI U3MCHYHNBOCTH.



Bapuanuonsslii psn u BapuanmonHas kpuas. Hopma peakunu npusHaka. KonrdecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHONW H3MEHYMBOCTH.

HacnenctBeHnHas, WM TeHOTHIIMYECKAs], U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUYNBOCThL. Meio3
Y TIOJIOBOY TIPOIIECC — OCHOBA KOMOWHATUBHON U3MEHUNBOCTH. MyTallMOHHAS H3MEHYHBOCTb.
Knaccudukanust Mmyraiuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa M IPUYUHBI My TaIIHi.
MyTrareHnHsie paKTOpbl. 3aKOH TOMOJIOTHUECKUX PSIJIOB B HAcJIeACTBEHHOU n3MeHunBocty H. U.
Bagunosa.

BHGSII[epHaSI HaCICACTBCHHOCTb U UIBMCHYHNBOCTbD.

['enetuka yenoseka. Kapuotun uenoBexka. OCHOBHbBIE METO/IbI TEHETUKHU YEJIOBEKA:
TreHEaOTHYCCKUN, OJIM3HEIIOBBIHN, IIMTOTEHETHYCCKUN, OMOXUMUYECKHUIA, MOJICKYJISIPHO-
reHetudyeckuii. COBpeMEHHOE ONpeieJICHUE TeHOTHUIIA: OJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHIIMPOBaHKE, B TOM 4Kciie ¢ momoinbio [11[P-ananu3a. HacnencTBennsie 3a00eBaHus
YeJIOBEeKa: TeHHbIE 00JIe3HH, 0OJIE3HU C HACIEACTBEHHOMN MPEpacioioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hr. CoMaTHYECKHUE U TeHEpaTHBHBIC MyTallui. CTBOJIOBBIC KIICTKHU.
[TpuHIHMITEI 310pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPO(PHUIAKTUKH U JTCUCHUS TEHETUICCKUX
Oosie3Heil. MeTMKO-reHETHYECKOE KOHCYJIbTUPOBaHNEe. 3HAUCHUE METUIIMHCKON TeHETUKH B
MPEAOTBPAICHUH U JICUCHUH T'€HETHICCKUX 3a00JICBaHUI YeIOBEKaA.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumogees-
Pecosckmii, H. Y. BaBuios.

Tabmuub! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IMTOTCHETHIECKasi OCHOBaY, «3aKOH
pacUIenIeHUs U ero HUTOreHETHYECKasi OCHOBay, «3aKOH YMCTOThI raMeT», «/urnbpuanoe
CKpeluBaHue», «Llutonorunueckre 0OCHOBBI AUTMOPUHOTO CKpELMBaHUD, «Melo3»,
«B3anMopnelicTBHE aJIeNbHBIX T€HOBY, «['€HeTHYeCKne KapThl pacTEHUH, )KUBOTHBIX U
yesioBeKay, «l'eHeTuka noay, «3akOHOMEPHOCTH HACJIEIOBaHMs, CLEIIEHHOTO C IOJI0M,
«Kapuorunsl yenoBeka 1 )KUBOTHBIX», «Bubl u3MeHUNBOCTHY, «Moau(uKaMoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pezyc-pakropay, «I'eHeTrka rpymni KpoBu», «MyTallMoHHas
U3MEHYUBOCTbY.

O06opynoBanue: Mojenu-anmiakanuu «MoHoruopuaHoe ckpemuBanue», «Henomnnoe
JIOMUHUPOBaHUE», «JlurnbpuaHoe ckpemuBatuey, «Ilepekpéct XpoMocom», MUKPOCKON U
Mukpornpenapar «/[pozopunay (Hopma, MyTanuu Gopmbl KPbIIILEB U OKPACKH TeNa), Tepoapuit
«I"'opox moceBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHas pabota Ne 6. «/3yueHre MoIupUKAITMOHHON U3MEHUUBOCTH, TIOCTPOEHHE
BapUaAIMOHHOTO PsiJia U BapUALlMOHHOW KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 MmyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpenapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX UEIOBEKa.
Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IPOLECC. 3apOKICHHUE CEIEKIIMU U AJoMecTuKanus. Yuenne H. U.
BaBwuiioBa o 1ieHTpax MpoNCXOXKIESHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHuid. LleHTpsI
MPOUCXO0KICHHS IOMALTHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbBIE METOBI CeNIeKIH. MacCOBBIN 1 MHIUBUIYaTbHBIA OTOOPHI B CENEKITUU
pacTeHu# u KUBOTHBIX. OTIeHKA SKCTepbepa. bIu3KopoACTBEHHOE CKPEIIMBAHNE — MHOPUTHT.
Yucras nuaus. CKpeluBaHue YUCTHIX JIUHUHN. ['eTeposuc, nim rudpuaHas cuia.
HeponcrBenHoe ckpemBanue — ayropuauar. OTnanénnas ruopuan3aius u e€ yCrexu.



NckyccTBeHHBIN MyTareHes 1 MoJIy4eHUE MOJUIUIONI0B. JIOCTHKEHUS CENEKIIMN PACTEHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosiorus kak oTpaciab MPOU3BOACTBA. [ €eHHast HHKEHepHUs. DTallbl CO3/IaHUs
pexomOunanTHOU JIHK u Tpancrennsix opranusmos. Knerounas umxenepus. Knerounsie
KYJIBTYpbl. MUKPOKJIOHAIbHOE Pa3MHOKEHUE pacTeHUi. KiloHMpoBaHUE BBICOKOPOLYKTUBHBIX
CeNIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHUecKue npodiemsl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:
[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuipl U cxembl: KapTa «LleHTpBI MPOUCXOXKACHHUS ¥ MHOTOOOpa3usl KyJIbTYPHBIX PAaCTCHUI,
«Ilopoasl fOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHU», «OTnanéHHas
rubpuauzanusn», «Padots! akanemuka M. @. BanoBay, «llomumionaus», «O0BEKTHI
ouorexHonorun», «Kiaertounsie KylIbTyphl U KIOHUPOBaHUEY», «KOHCTpyHpOBaHUE U MTEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MyJISKU TUIO/I0B M KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB pAaCTEHUH,
repOapuii «CelnbCKOX03HCTBEHHBIE PACTECHHSI.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

Okckypenst «OCHOBHbBIE METO/Ibl M TIOCTH)KEHUS CEJIeKIMHY PACTEHUH U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMYy, COPTOUCTIBITATENbHBIA y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIOLUOHHAA OMOJIOTHA.

[IpeanocbuUIKM BOSHUKHOBEHHUS SBOJIOIMOHHON TEOPUHU. DBOJIOMOHHAS TEOPHs U €€ MECTO B
Oouosioruu. BiusiHue 3BOIIOIIMOHHON TEOPUU HA Pa3BUTHE OWOJIOTHU U IPYTUX HAYK.

CupaerenbcTBa HBOIIOLMY. [laieoOHTOIOrMYECKHUE: TOCIEN0BATEIbHOCTD MTOSIBJIIEHUS BUAOB B
NaJICOHTOJIOTHYECKOM JeTonucH, nepexoaHsie popmbl. buoreorpaduyeckue: cXoacTBO U
paznnuue ¢ayH 1 Gpaop MaTepuKoOB U OCTPOBOB.

3M6pI/IOHOFI/I‘{eCKHel CXO0ACTBA U pa3JInvuna 3M6pI/IOHOB Pa3HBIX BUAOB ITO3BOHOYHBIX.
CpaBHI/ITGJ'II)HO-aHaTOMI/IT-IGCKI/IeI TFOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpPTraHbl,
aTaBHU3MBbI. MOHGKy.TIprHO'6PIOXI/IMI/I‘ICCKI/IG2 CXO0ACTBO MEXaHHN3MOB HACJIICACTBCHHOCTHU U
OCHOBHBIX METa00IUYECKUX HYTeﬁ Y BCEX OpPraHu3MOB.

OpomtonmonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS AapBUHU3MA. J[BIDKyIne
CHJIBI 3BOJIIOLMU BUAOB 10 J{apBHHY (M30BITOUHOE PAa3MHOXKEHNE IIPU OTPAaHUUYEHHOCTH
pecypcoB, HeomnpeaenEéHHas U3MEHYMBOCTb, 00ph0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.
MuxkposBostonius. [Tomynsiius kak eIMHAIA BUAAQ U SBOJTIOLUH.

JBrxyuue cuibl ((hakTOphl) SBOIIOIMK BUAOB B IPUPOIe. MyTallMOHHBIN TPOLIECC U
KOMOMHATHBHAS U3MEHUUBOCTb. [1omy/sIiOHHbIE BOIHBI U JIpeiid renos. M3onsauus u
MUTpaIus.

EcrecTBenHsblIi 0T00p — Hanpasisonmii Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOPA.

HpI/ICHOCO6J'ICHHOCTL OpTraHU3MOB KaK PE3yJIbTaT 3BOJIFOIUU. HpI/IMCpBI HpI/ICHOCO6J'IeHI/II71 y
OpTraHHUu3MOB. ApOMOp(I)03BI n uaypoagarTalnu.



Bun u Bunoo6paszosanue. Kpurepun Buma. OcHoBHBIE (hOPMBI BUI000pa30BaHMS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxkposBomorus. @opMbl 3BOTIONUN: PUIeTHYEeCcKasi, TMBEPreHTHas, KOHBEpreHTHasl,
napasuienpHasi. HeoOpaTuMOCTh 3BOMTIOIHH.

[IpoucxoxaeHne OT HECTIEUATU3UPOBAHHBIX MPeAKoB. [Iporpeccupytoiias crnenraniu3aiusi.
AJlanTuBHas pajguanus.

JdemoHcTpaumuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrwoiep, A. H. Ceep1ios.

Tabmuie! u cxeMbl: «Pa3BuTHE OpraHU4YecKOro Mupa Ha 3emiie», «3apoAbIIN MTO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «®opmbl 60pHOBI 3a CylIIeCTBOBaHHEY, «ECTECTBEHHBII 0TOODY,
«MHoroo0Opa3ue copToB pacTeHui», «MHOroodpasue nopo KUBOTHBIXY», «[lomynsauuny,
«MyTanyoHHas U3BMEHYUBOCTHY, «ApoMopdo3by, «Mnunoanantamumny, «O0mmas 1ereHepanus,
«/IBmwxymue cuibl sBONTIOIMNY, «Kapra-cxema mapmpyta myremectsus Y. [lapsunay, «boprda
3a cymecTBoBaHueY, «[IprucnocobieHHOCTh OpraHnu3MoBy, «I eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE).

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMHU THUIIAMH OKPACKH, HAOOP TIOJI0B U
ceMsiH, koJuteKIus «[Iprumephl 3alUTHBIX TPUCTIOCOOICHUN Y dKUBOTHBIX», MOJIeNIb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapra Mmupa, KoieKuus «PopMbl COXPaHHOCTH UCKONAEMbIX KUBOTHBIX U
pacreHui», MmoJenb amuimkanus «llepekpéct xpomocom», BiaxkHsle mpenapars! «Pa3surtue
HAceKoMoroy, «Pa3BuTHe JArymKkun», MUKponpenapat «J{pozodpuia» (Hopma, MyTauu GopMsl
KPBLIbEB U OKPACKU TEJa).

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:
JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KU3HU Ha 3emue.

JloHay4HbI€ IPEACTaBICHUS O 3aPOKICHUM KU3HU. HaydHble rTHIIOTE3bI BOSHUKHOBEHHUS )KU3HU
Ha 3emJie: abuoreHe3 U maHcnepMusi. XUMHUYECKas SBONONHs. AOGMOTEHHBIN CHHTE3
OpPTraHWYECKUX BEIECTB U3 HEOPTAaHMYECKUX. DKCIIEPUMEHTAILHOE TIOITBEPKICHUE
XUMHUYECKOH 3BoMolnMU. HauanpHble 3Tanbl Ononornueckoit apomronuu. ['unoreza PHK-mupa.
®dopmupoBaHUe MEMOPAHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIIETKH. [IepBhie KIEeTKH 1 UX
sBOJIOIMA. POPMUPOBAHNE OCHOBHBIX TPYIIT AKUBBIX OPTAHU3MOB.

PazButue xxu3HM Ha 3emiie 1o spam u nepuojaM. Karapxeit. Apxeiickast U IpoTepo30iCKas SPbI.
[Taneo3zoiickas spa u e€ nmepuopl: KeMOPUNCKUN, OPIOBUKCKUI, CUITYPHICKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iickas 3pa U €€ epruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.
KaitHo3oiickas 3pa 1 €€ nepuo/ibl: NajaeoreHOBbIi, HEOT€HOBBIM, aHTPOIIOTEHOBBIH.

XapakTepHucTUKa KJIMMaTa U reoJ0rH4eckux npoueccoB. OCHOBHBIE 3TaIlbl 3BOJTIOLUN
PacTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopd o3kl y pacTeHH U KUBOTHBIX. [losiBneHuE,
pacuBeT U BBIMAPAHUE TPYI )KUBBIX OPTaHU3MOB.

CucreMa OpraHu4YecKOro Mupa Kak oTpaxxeHue 3BooIui. OCHOBHBIE CHCTEMATHUECKHE
TPYIIIBI OPTaHU3MOB.



OBOJIOLIMS YeJIOBEKA. AHTPOIMOJIOTUS KaK HayKa. Pa3BuTHe NpeacTaBICHUM O MPOUCXOKICHUN
YCJIOBCKA. MGTO,Z[BI HU3YUCHUS aHTPOIIOICHE3A. CXO,Z[CTBa U pa3jiniuns 4CJI0BCKA U )KUBOTHBIX.
CucremMaTH4eCcKoe MOJ0KEHHUE YeTOBEeKa.

JBuxytnue cuibl (hakTophl) aHTpororenesa. HacnencTBeHHas H3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OO1eCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJIM1 U BETBU BOJIIOIIUU YETIOBEKA: aBCTpAIONUTEKH, UenoBek ymenblii, YenoBek
npsAMOXoAIMid, YenoBek HeanAepTanbCKui, Yemosek pazyMublii. Haxoiku nckonaeMbIx
OCTaTKOB, BpeMsI CYIIIECTBOBaHUS, 00JIaCTh PACIIPOCTPAHEHUS, 00BEM TOJIOBHOTO MO3ra, 00pa3
JKU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPOIICONIHAs (eBpa3uiicKas), Herpo-
aBCTpayiouiHas (PKBaTOpUAIbHAs), MOHTOJIOU IHAsS (a3MaTCKO-aMepUKaHCKast). YepTsl
MPUCTIOCOOJICHHOCTH MPEACTaBUTENCH YEIOBEYECKUX Pac K YCIOBUSAM CYILIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:
[TopTpetsi: @. Penu, JI. Ilactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. JlapuH.

Ta6J'II/II_IBI n cxeMbl: «Bo3unkHoBenne CoHEeYHOH CHUCTEMBI», «Pa3Burue OpPraHu4YcCKOro Mupa»,
«PacturenpHas KJICTKa», «KuBoTHas KJICTKa», ((HpOKapI/IOTI/ILIeCKaFI KJICTKa», ((COBpeMCHHaH
CUCTCMA OPraHU4YCCKOro Mupa», ((CpaBHeHI/IC AHATOMHUYCCKHX YCPT CTPOCHH YCIIOBCKA U
lICJIOBf)I(OO6p£13HI)IX O6C3I)$IH)), «OCHOBHBIE MECTa IAJICOHTOJIOTHYECKUX HaxXoIO0K IMPEAKOB
COBPEMCHHOI'O YCJIIOBCKA», <<I[peBHeI71mne JIFO 1>, ((I[pCBHI/Ie JIFO A1), ((HepBLIe COBPCMCHHLIC
JIFO A, «Yenoseueckue pacb».

O6opynoBanue: Mmyispku «[IporcxoxkaeHue uenoBekay (OI0CTHI aBCTPaIONUTEKA,
MUTEKAaHTPOIIa, HeaHIepTalblla, KPOMAHBOHIIA), CICTIKH WIIA N300paKCHHSI KAMCHHBIX OPYIHA
MEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHl, pyousa, ckpebiia), reoXpoHoIornueckas Tabmuna,
KOJUIEKIHsT «DOPMBI COXPaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTCHUIN.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiaeckas padorta Ne 1. «/3yueHue HCKOIMaeMbIX OCTaTKOB PACTCHUN U )KUBOTHBIX B
KOJIJIEKIUSAX .

DKCKypcus «IDBOIIONHS OPraHUIECKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYYHBINA HWITH
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKoJiorus Kak HayKa. 3az[aq1/1 " pa3aciibl 5KOJIOTHHU. MeTobl 3KOJIOTHYECKUX UCCIEI0BaHUM.
DKOJIOTHYECKOE MHPOBO33pPCHUEC COBPEMCHHOTO YCJIOBCKA.

Cpenbl 00uTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIlIHAsI, TOYBEHHAS,
BHYTPHUOpPTaHU3MEHHAs.

Okonoruyeckue ¢akropsl. Kimaccudukarus 3Kk010ru4eckux (pakropon: aOHOTHUECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbuoTnueckue (GpakTopbl: CBET, TEMIEpaTypa, BlIaxHOCTb. PoTonepuoansM. [Ipucnocobienus
OpPraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHoIOrHuecKue puTMsl.

buotnueckue gaktopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHITUS, XUIITHHYECTBO,
cuM0Omno3 u ero popmel. [Tapazutusm, koonepanws, MyTyaJin3M, KOMMEHCATU3M (KBapTUPAHCTRBO,
HaXJICOHMUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe OMOTUYECKUX B3aUMOJIEHCTBH IS
CYIIIECTBOBAHMS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKHU Moy ssunn. OCHOBHBIE OKA3aTEN! MOMYJIALNN:
YUCJIEHHOCTb, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUrpanus. {unamrka
YUCJIIEHHOCTH MONYJISALMY U €€ PErysiusl.



JdemoHcTpaumnu:
[Toptpetsr: A. I'ymb6oasar, K. @. Pynnwe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpupoaasie 30Hb1 3emuny, «Cpenbl 00UTaHUS OPTaHU3MOBY,
«Dotonepuoguszm», «llomymaunn», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH HOIYJISALUH
UHY30pUn-TyQesnbkn», «[lumessie nemnm».

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI:

JlaboparopHuas padota Ne 3. «Mopdonorunueckre 0COOEHHOCTH PaCTEHUH U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEycay.
[TpakTiaeckas padorta Ne 2. «[ToacUéT TUIOTHOCTH MOMYJISAIUNA Pa3HBIX BUAOB PACTCHUN».
Tema 4. CoolmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo01ecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OHOIICHO3a: BUI0BAs, TPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

Dkojnorudeckue cucrteMsl (3xocucteMsl). [lonarue 00 sxocucreme u OUOreoreHose.

O yYHKIUOHATBHBIE KOMIIOHEHTBI YKOCUCTEMBI: POAYLEHTHI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBoport BelecTB 1 MOTOK 3HEPruu B sKocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [TumeBbie nenu u cetn. OCHOBHBIE MTOKA3aTeNN 3KOCUCTEMBL: Oromacca,
MPOAYKIHSL. DKOJIOTUYECKUE MUPAMUIbL: TPOAYKIIUU, YUCTICHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpEryIsiusi, pazButue. CyKieccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMAa XBOWHOTO UITU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpOHOI‘CHHHe OKOCHCTCMBI. ArpOBKOCI/ICTeMLI. yp603KOCI/ICTeMH. buonornueckoe u
XO3JHCTBEHHOE 3HAUCHUE arpO3KOCUCTEM U yp603KOCI/ICT€M.

buopasnoobpasue kak GakTop ycToiuuBoCTH S3KOcUcTeM. CoxpaHeHue OUOIOrHYeCKOro
pa3zHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uochepe. ['panutipl, coctaB u ctpykrypa 6uochepst. XKusoe
BelIecTBO U ero pyHkiuu. OcobeHHOCTH OMochephl Kak T100anbHONR IKOCUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsI BeniecTB U OMOTeOXMMHUYECKHIE ITUKITBI 3JIEMEHTOB (YTIIepo/ia, a30Ta).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

UenoseuecTBo B Ouochepe 3emiu. AHTpOINOreHHbIe n3MeHeHus B Onocdepe. 'modansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHME MPUPOABI U yenoBedecTBa. CoxpaHeHne 6MopasHooOpa3ns Kak OCHOBA
ycroitunBocty Ouochepsl. OCHOBA PALMOHATIBHOTO YIPABJICHUS IPUPOAHBIMU PECYPCAaMH U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:
[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «Ilumessie nenu», «buorenos: cocras u crpykTypay, «I[IpupoaHsie
coobmiectBay, «Llenu nuranus», « Jkonorndyeckas nupamuaay, «buocdepa u yenoex»,
«3JKocucTeMa MHUPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOIO Jiecay, «bHOLeH03
BOZI0EMAY, «ATrpoLeH03», «IIpuMepHbIe aHTPONIOT€HHbIE BO3IEHCTBUS HA IPUPOY»,
«BaxxHelmme NCTOYHNKH 3arpsiI3HEHHs BO3yXa U TPYHTOBBIX BO», «[louBa — BaykHelmas
cocTasisitonas 6uocheps», «DakTopsl ferpaganuu nousy, «Ilapaukosslil 3hdexT», «PakTopsl
PaaMOaKTUBHOTO 3arpsi3HeHUs ornocdeprr», «O01mast ctpykTypa 6uochepsi», «Pactnpoctpanenue



XU3HH B Onocheper, «O30HOBBIN dKpaH Orocdepb», «KpyroBopot yriaepona B 6uochepe»,
«KpyroBopoT a3ota B mpupoe».

OO6opynoBaHue: MoeTb-anTIUKaus « TUumaHbIe OMOIEHO3bI», TepOapuil «PacTuTenbHbIe
coobuiecTBay, kKoyuiekuu «buoreHosy», «Bpeaureny BaXXHEUIINX CETbCKOXO035HCTBEHHBIX
KYJIBTYpP», repOapiu U KOJUIEKIIMA PACTEHUN U )KUBOTHBIX, IPUHAAJIC)KAIIUE K Pa3HBIM
IKOJIOTMYECKUM TpyIaM oJHoro Buaa, Kpacuas kaura Poccuiickoit @enepariuu, n300pakeHus
OXpaHsEMbIX BUIOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MHW HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cornacno ®I'OC COO, ycraHaBnMBaroTCsl Tp€OOBaHUs K pe3yJbTaTaM OCBOCHUS
00y4aIOIIMMHUCS IPOTPAMM CPEAHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U
HPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IIpeaMeTa « bHOI0rus» BbIACIECHbI
CJIEIYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIOUTUMUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEIEIICHUIO,
HaJIMYUe MOTUBALMU K 00y4eHHUI0 OMOJIOTHY, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOexAeHUI TMYHOCTH Ha OCHOBE KJIFOYEBBIX LICHHOCTEN U HCTOPUUECKUX TPATAULUI pa3BUTHS
OHMOJIOTUYECKOTr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS B
CBOEH AEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMU, IPUCYLIUMU CUCTEME
Ounoyoruueckoro o0pa3zoBaHus, HATMYKUE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HECHHBIE [UIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «bronorush 10CTUraTcs B €AMHCTBE YUeOHOM U
BOCIIUTATEIIHLHOMN ACATCIIBHOCTH B COOTBCTCTBHUU C TPAJUITMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHATHIMUA B
o0111ecTBE MpaBUiIaMy U HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAaHMS U CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEN NO3ULIMH JIMYHOCTH, IATPUOTU3MA,
YBa)KEHMI K 3aKOHY U IIPAaBOIIOPSIAKY, YEJIOBEKY TPYAa U CTapLIEMY MOKOJIEHHUIO, B3aUMHOI'O
yBa)KeHHUsI, OEPEKHOTO OTHOILICHHS K KyIbTypPHOMY HACIIEIUIO U TPATUIIUSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS YueOHOro npeamera «bruonorus» J0KHbI OTpakaTh
TOTOBHOCTb U CLIOCOOHOCTH O0yYaroIMXcsl pyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEN
MO3ULUEN INYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAIUH, IO3UTUBHBIX BHYTPEHHUX
yOexAeHH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IEHHOCTSAM POCCUICKOTO 00IIECTBa,
pacIIMpeHNe KU3HEHHOTO OIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3ALMU OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YaCTH!

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKJIAHCKOM MO3ULIMK 00yUaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAaHUC CBOUX KOHCTUTYIITMOHHBLIX ITPpaB U 065133.HHOCTCI71, YBaKCHHUC 3aKOHA U IPABOIIOPSA KA,

TOTOBHOCTh K COBMECTHOM TBOp‘{eCKOf/'I ACATCIIbBHOCTU IIPU CO3AaHUN y‘-IC6HBIX IIPOCKTOB,
peHICHUN y‘-IC6HBIX 1 IO3HAaBATCJIbHBIX 3aa4, BBIIIOJTHCHUNU OMOJIOTHYCCKHUX 9KCIICPUMCHTOB,

CIIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOMN
JKM3HHU U OOBACHATE €€,



YMCHHUE YYHUTHIBATH B CBOUX ,HCfICTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O BSaHMOHeﬁCTBHH
JIIO,I[GI;'I C pa3sHbIMHA Y66)KI[6HI/I${MI/I, KYJIBbTYPHBIMH HCHHOCTAMHA U COLTUAJIBHBIM ITOJIOXKCHUEM

TOTOBHOCTb K COTPYIHUYECTBY B MIPOLIECCE COBMECTHOTO BBIMTOJIHEHUS yUEOHBIX,
MO3HABATEJIbHBIX M HCCIIEOBATENbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIICHUSI K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXICHUN CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;
2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IrpaX1aHCKONW UAEHTHYHOCTH, IATPUOTU3MA, YBAXKEHUS K
CBOEMY HapOAy, 4YyBCTBA OTBETCTBEHHOCTH niepes PoauHoiM, rop1ocTH 3a CBOM Kpal, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IIPUPOJHOMY HACIIEAHIO U IIaMATHUKAM IIPUPOJBI, JOCTUKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTH OLEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
NOHUMAaHMs 3Ha4eHUs1 OMOJIOTUH B TO3HAHUU 3aKOHOB IPUPO/BI, B KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTD K CIIYXEHMIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a
ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:
OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHEC JIMYHOI'O BKJIaJla B IIOCTPOCHUC yCTOﬁ‘IHBOFO 6yzlymero;

OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM POAUTCIIAM, CO3JaHUIO CCMbU HAa OCHOBC OCO3HAHHOI'O
IIPUHATHA IIEHHOCTEH CeMEMHOM KU3HH B COOTBETCTBHH C TpaaulousAMHU HApPpOIOB POCCI/II/I;

4) ICTETUYECCKOIo BOCIIMTAHUA

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMaHHE YMOLIMOHAIBLHOTO BO3ACHCTBUS )KUBOU npupoasl 1 eé IHCHHOCTH;

TOTOBHOCTH K CAMOBBIPAYKEHHIO B PAa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHUE MPOSABIATH KAYECTBA
TBOPYECKOM JIMYHOCTH;

5) pusuueckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPbI 310POBbS H IMOIHOHATHLHOTO
Os1aronosyqusi:

MOHUMAaHWE U peasn3alus 3I0pOBOro U 6e30macHoro oopasa Ku3HH (340pOBOE MUTAHUE,
coOJI0ZIeHNe TUTUEHUYECKUX MPaBUII U HOPM, cOATAaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA,
perymsipHasi pu3ndecKas akTUBHOCTB), O€pEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHNE EHHOCTU MPAaBUJ MHAUBHUIYaJIbHOTO M KOJUIEKTUBHOTO 0€30IaCHOTO MOBE/ICHHUS B
CUTyalUAX, YTPOXKAKOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCEACTBUM U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTDH K TPYAY, OCO3HAHUEC IECHHOCTH MaCTCPCTBA, pr210J'IIO6I/Ie;



TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH TEXHOJIOTUYECKON 1 COHI/IaJ'IBHOI\/'I HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHULIUHUPOBATD, IINIAHUPOBATH U CAMOCTOATCIIbHO BBITIOJIHATE TAKYIO
ACATCIIBHOCTD,

MHTEpEC K Pa3InYHbIM chepaM IpodecCuoHaIbHOM e TeNbHOCTH, YMEHUE COBEpPIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHUIO H CaMOOOPa30BAHUIO HA TIPOTSHKCHUH BCEH KHU3HU;
7) IKOJIOrH4eCcKOro BOCIIMTAHMS:

JOKOJOIrn4CCKH I_[eJ'IeCOO6p33HOC OTHOIICHHUEC K NPUPOAEC KaK NICTOYHUKY )KU3HU Ha 3eMne, OCHOBE
eé CYIICCTBOBAHUAA,

IMOBBIIICHUC YPOBHA 9KOJIOTHYECKOU KYJIbTYpPbI: HpI/IO6peTeHI/IC OIIbITA INIAHWUPOBAHU S
IMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX HOCJ'IG,Z[CTBI/Iﬁ JIA Oprn(anmeﬁ CpEanl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTMYECKHX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH MCIIOJIB30BaTh MIPUOOpPETaeMbIe IIPU U3yYCHUN OMOJIOTUH 3HAHUS M YMEHUS TIPU
pelIeHHH Mpo0IIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IIPUPOIOONIB30BaHHEM (COOII0CHHE TPABUIT
HIOBE/ICHUSI B TIPUPO/IE, HAMIPABICHHBIX HA COXPAaHCHUE PABHOBECHUS B IKOCUCTEMAX, OXPaHy
BUJIOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCAIINX BPEJl OKPYKAIOUIEH TPUPOIHON Cpelie, YMEHUE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIEC YIKOJIOTUYECKUE TIOCIIEICTBUS MPEANPUHIMAEMbIX JEHCTBHIM
Y IIpe10TBpalaTh UX;

HaJIM4YUC Pa3BUTOIO0 3KOJOIrH4YCCKOI0 MbIIIJIICHU A, 9KOJIOTUYECKOM KYJIbTYPBbI, OIIbITA
JIESATCILHOCTH SKOJIOTHUSCKOM HAIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATLCA UMU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COI.IPIEIJ'ILHOIZ MMPAKTUKE, TOTOBHOCTU K Y4aCTHUIO B
HpaKTHqCCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTH;

8) IHMEHHOCTU HAYYHOI'O IIO3HAHMUA

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYKU ¥ OOILIECTBEHHOW NPAaKTUKH, OCHOBAHHOI'O Ha JIMaJIore KyJlbTyp, CIIOCOOCTBYIOILETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYIbTYPHOM MHUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM 1 YMTATEIbCKOM KYJBbTYPbI KaK CpEACTBa B3aHMOJICHCTBUS
MCKAY JJIOAbMU U TTO3HAHUWA MHPA;

NOHMMaHMe creunUuK OUOJIOTUH KaK HayKH, OCO3HaHU €€ posid B OPMHUPOBAHUU
PalMOHAILHOIO HAYYHOT'O MBIIUIEHUS, CO3AHNUU LIEJIOCTHOIO IPEACTABIECHUS 00 OKPYXKAIOLIEM
MHpE KaK O €IMHCTBE NMPHUPO/JIbl, YeTOBEKA U OOIIECTBA, B TO3HAHUH TPUPOTHBIX
3aKOHOMEPHOCTEH U peleHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH /ISl COBPEMEHHOM LIMBUIIM3ALUU: 00ecTIedeHUs] HOBOTO
YPOBHS Pa3BUTHUSI MEIULIMHBI, CO3JJaHHUE MTEPCIIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX peliaTh
pecypcHbIe Tpo0IeMbl pa3BUTH YEIOBEUECTBA, TOMCKA MyTeH BbIX0/1a U3 TI100aIbHBIX
HKOJIOTMYECKUX MPOoOsIeM U 00ecriedeHts epexoia K yCTONUMBOMY pa3BUTHIO, pAllUOHATILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIyU€HUH OMOJIOTHYECKUX 3HAHUH B IIEJISX MOBBIIIEHUS 00IIei
KYJIBTYpPBl, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, KaK COCTABHOM 4acTH ()yHKIIMOHATIEHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHur ONOJIOTHH;

NMOHUMAHHEC CYIITHOCTHU MECTOA0B IMO3HAHMS, UCITIOJIb3YEMbIX B €CCTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTH HMCITOJIL30BaTh IMOJIy4a€MBbIC 3HAHUSA JI aHaIn3a U OOBSCHCHHUS SABICHHI
OKPYZKaromero M1upa 1 rmpoucxoadiimux B HEM HSMCHCHHﬁ, YMCHHUC ACJIaThb 000CHOBaHHBIE
3aKJIIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB N UMCIOIUXCA JAaHHBIX C TEJIBIO IMMOJITYUYCHUA
JOCTOBCPHBIX BBIBOAOB,



CIIOCOOHOCTH CaMOCTOATEIBHO MCIIOJIb30BaTh OMOJOrMYeCKHUE 3HAHUS AJId PpCIICHUA HpO6J’I€M B
PCAIBHBIX )XKU3HCHHBIX CUTYyallUusAX,

OCO3HAaHUEC ICHHOCTU HaquOI;'I ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATE IPOCKTHYIO K
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJIYYECHHUIO HOBBIX 3HAHHUH MO0 OMOJIOTUN B COOTBETCTBHUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro nmpeamera «buosnorus» BKIIOYAKOT:
3HaYMMBbIe I (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIONINXCS MEKANCIUIUIMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayYHbIE OHATHS, OTPaKaloIIKe LIeIOCTHOCTh HAYyYHOW KapTHHBI MUpa
nu CHCI_II/I(i)I/IKy MCTOOB ITO3HAHUS, UCIIOJIb3YCMbIX B CCTCCTBCHHBIX HaYKaX (BCIJ_IGCTBO, OHECpPIus,
SBJICHUE, POLIECC, CUCTEMA, HAyUHBIN (aKT, IPUHLUI, FMIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIIOBaHKE, HAOIIOIEHIE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTUX ), YHUBEPCAIbHBIC
yueOHble NieiicTBuUSA (103HaBaTEIbHbIC, KOMMYHUKAaTHUBHBIEC, PETYJISTUBHbIE), 00€CIIeUHBAIOLIE
dbopMupoBaHre HYHKIIMOHAILHOW IPAMOTHOCTH M COITUATBHON KOMITETCHITUU O0yYaroiXCs,
CHOCOOHOCTh 00YYaIOLINXCS UCII0JIb30BaTh OCBOSHHBIE MEXINCIUIIINHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE AEUCTBUS B I03HABATEIBHON U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IIPOTPAMMBI CPEIHEr0 O0IIETO 00pa30BaHUS JOJIKHBI
OTpaXKaTh:

OBi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:
1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOATENFHO (OPMYIIMPOBATH U aKTYaJIH3UPOBATh IPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

HCII0JIB30BATh IIPU OCBOCHUU 3HAHHUHI HpI/IéMLI JJOTUYCCKOI'O MBIIIJICHUSA (aHanma, CHUHTC34a,
CpaBHCHHA, KJ'IaCCI/I(I)I/IKaI_[I/II/I, O606H_[CHI/I}I), PaCKpbIBATH CMBICJI OMOJIOTUYECKUX TTOHSTHH
(BBI,Z[eJ'I}ITB HX XapaKTCPHBIC IIPU3HAKH, YCTAHABIIMBATL CBA3H C APYT'UMHA HOHSITI/IHMI/I);

ONpCACIIATh LEIN ACATCIIbHOCTH, 3a1aBast IapaMETPhbl U KPUTCPUU UX NOCTHUIKCHUA, COOTHOCUTDH
PE3YyIbTAaThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LCIISIMU

MCIIOJIb30BaTh OMOJIOTHMUECKHUE MOHATHS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTD JIOTHYCCKUEC PACCYKICHUA (I/IHI[yKTI/IBHI)IC, JACAYKTUBHBIC, 110 aHanomu), BBISABIISATH
3aKOHOMCPHOCTH U IPOTUBOPCUUS B paCCMAaTPUBACMBIX SABJICHUSAX, (I)OpMy.]'IPIpOBaTL BBIBOJbBI U
3aKJIHOYCHUA,

MIPUMEHATHh CXEMHO-MO/JIETIbHBIE CPEJCTBA ISl PEJICTABIICHUS CYILIECTBEHHBIX CBSI3EH U
OTHOIIIEHUN B U3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUHI pa3HOTO po/a,
BBISIBJICHHBIX B Pa3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh IJIaH peIIeHUs TPOOIEMbI C YUETOM aHATN3a UMEIOLINXCS MaTepUaIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBEI B ACATCIbHOCTL, OLICHUBATE COOTBCTCTBUE PE3YJILTATOB LCIIAAM, OLICHUBATDH
PUCKH HOCJ'IG)ICTBI/II\/'I JACATCIIBHOCTH,

KOOPJMHHUPOBATH U BBITIONHATH Pa0OTY B YCIOBUSAX PEaTbHOTO, BUPTYATHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Ppa3BUBATH KPCATHUBHOC MBIINIJIICHUE TP PCIICHHUU JKU3HCHHBIX HpO6J’I€M.



2) 6a30BbI€e HCCJIEI0BATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMU Y4eOHO-MCCIIE0BATEIHCKON U TPOSKTHOM IeATETbHOCTH, HABBIKAMU
paszpelieHus IpoodsieM, CliocCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOIOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

MCII0JIH30BATh Pa3IUYHbIC BUJIBI ICSITEIILHOCTHU IO MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B yUeOHBIX CUTYalUsIX, B TOM YHCIIE MPU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

dbopMUPOBATH HAYYHBIH TUI MBILIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTUEN, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4M B O6p330BaTeJIBHOI>'I JCATCIBHOCTHU U
KU3HCHHBIX CUTYyallUsX;

BBIABIIATH IPUYUHHO-CIICCTBEHHBIE CBA3U U aKTyaJIU3UPOBATh 3a7a4y, BEIABUIaTh THIIOTE3Y €€
peLIeHUs, HaXOAUTh apryMEHTHI JUIS JOKA3aTeIbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh I1ApaMETPhI
Y KpUTEPUU PELICHNUS;

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUSA 3ala4r PC3YJIbTAaTbl, KDUTHYCCKH OLUCHNUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCIIOBUSX;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHO6p€TéHHHfI OIIBIT,

OCYIIECTBIISATH I€JICHAIIPABIICHHBIN MOUCK IEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS B
poecCHOHANBHYIO Cpey;

YMCTDb IIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KHN3HCOACATCIIbHOCTH,
YMCTh UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX 06J'IaCTeI‘/‘I;

BbBIABHUI'aTb HOBBLIC UACH, IIPCJIaraTb OPUIrHHAJIbHBIC ITIOAXO0AbI U PCIICHUS, CTABUTDH HpO6J'ICMbI u
3aa4y, JOIMMYyCKAIMUEC aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WH(POPMALIUH (TEKCTE YIeOHOTO TOCOOHS, HAyIHO-
HOMYJISIPHOM IUTEpaType, OMOJOrMUECKUX CIOBapsAX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B VIHTEepHETE), aHaTN3UPOBATh HH(OPMALIMIO Pa3IMYHbIX BUIOB U (HOpM
NPEJCTaBJICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIUPOBATh 3aMIPOCH U IPUMEHSITH PA3IUYHBIE METO/IBI TIPH IMMOKUCKE U OTOOpE
Ouosiornueckoi MHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHUS yUeOHBIX 3a]1a4;

HpI/I06p€TaTB OIIBIT UCITOJIb30BaHUA I/IH(pOpMaHI/IOHHO-KOMMyHI/IKaTI/IBHBIX TCXHOHOFHI;'I,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO OPMY MpeAcTaBICHHs ONOIOrHYecKoi HHpopMauu
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OUOIOTHUECKOI
uH(pOopMaIiel: IPUMEHATh XUMHUUYECKUe, PU3NIECKUE U MaTEMaTHIYEeCKUE 3HAKU ¥ CHMBOJIBI,
dbopmyIel, a00peBUATYpy, HOMEHKJIATYPY, UCIIOJIB30BATh U MPE0OPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIaAICTb HABBIKAMHU PACIIO3HABAHUA U 3alIUTHI I/IH(I)OpMaI_[I/II/I, HH(pOpMaHHOHHOﬁ 0e30IMacHOCTH
JIUYHOCTH.

OBJ]aZIeHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA lIeﬁCTBPIﬂMPI:
1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax »KU3HU, aKTUBHO YIaCTBOBATH B AUAJIOTE WU
JIMCKYCCHH TIO CYIIECTBY 00CYKTaeMoi TeMbI (YMEHHE 3a7aBaTh BOIIPOCHI, BRICKA3hIBATh



CYXKIEHHS] OTHOCUTEIHHO BBIMOJIHEHHS MpeAsiaraeMoi 3a7auu, yYUThIBaTh HHTEPECH] U
COTJIACOBAaHHOCTb MO3ULUHN APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOalbHbIE CPE/ICTBA OOLIEHMSI, TOHUMATh 3HAUYEHNUE COLMAIIbHBIX 3HAKOB,
NPENOCHIIOK BOZHUKHOBEHUS KOH(DIMKTHBIX CUTYalll, YMETh CMSATYaTh KOH(IUKTHI U BECTU
[IEPETOBOPBL;

BJIAJICTh Pa3INYHBIMU CIIOCOOAMU OOLEHHSI U B3aUMOJCHCTBHUS, IOHUMATh HAMEPEHUS APYIUX
JFO/IeH, IPOSIBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BépHyTo H JIOTMYHO H3JiaraTb CBOIO TOYKY 3PCHUA C HUCIIOJIB30BAHUEM SA3BIKOBBIX CPECACTB.
2) COBMECTHAA AC€ATCIbHOCTD:

NOHMMATh U MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBUAYaJIbHON pabOTHI IpU
peleHnH OMOIOrnYecKoi MpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTb IIPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMOAEUCTBUS NIPH PELLICHUH y4eOHOU 3aauu;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX ACHCTBUI C YU4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXkJI0TO YJieHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBHUSA 110
€€ JOCTMKEHHUIO: COCTABIIATH IUIAH JEHUCTBUN, PACIPEAEIATh POIU C Y4ETOM MHEHUI
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATb KAQYCCTBO CBOCTO BKJIaAa U KaXXJA0I'0 Yy4aCTHHUKAa KOMaHAbI B O6HIPII>1 pE3yIbTAT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE ITPOEKTHI, OIEHUBATh UJIEH C MO3ULIMU HOBU3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUAX, IPOSABIISITh
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OBJiajileHNe YHUBEPCAIbLHBIMH PETryJIITABHBIMH AeilCTBUSIMU:
1) camoopranu3amnms:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIS BBISIBJICHUSI MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JENCTBUAX U MOCTYINKaX [0 OTHOLIEHUIO K )KMUBOU IIPUPOJIE, CBOEMY 37J0POBBIO U 30POBbIO
OKPY’KaIOIIHNX;

CaMOCTOSITENILHO OCYIIECTBIISTH MO3HABATEIBHYIO NEATENBHOCTD, BBISBISATH MPOOIEMBI, CTABUTH
1 (opMyIUpOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEIIbHON JEATEILHOCTH U )KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENILHO COCTaBJIATH IUIAH PEIICHUs IPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSABICHUIO MIMPOKOH 3PYAULIMU B PAa3HBIX 00JaCcTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTb OUCHKY HOBLIM CUTYyallUsAM, BHOCUTb KOPPEKTUBLI B ACATCIbHOCTh, OLICHUBATD
COOTBETCTBUEC PEIYJIbTATOB LECISAM;

BJIa/IETh HABbIKAMH IO3HABATEIHLHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTaTOB U OCHOBAHUH, UCIIOIB30BATH MPUEMBI pedIeKCUn
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHA aHAJINA3€E PE3YJIBTATOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYrux:

IPUHUMATh ce0sl, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB EATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILIMOKHY;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH PYTOTro YeJIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs IporpaMMbl COO mno 61osaoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue s yueoHoro npeamera «buoaorusy HaydHble 3HaHUS, YMEHUS U
CIIO0COOBI 1EWCTBUI 110 OCBOCHUIO, HHTEPIIPETALIMM U TPEOOPa30BaHUIO 3HAHUN, BUIbI
JESITeIbHOCTH 110 MOJYYEHHUIO HOBOT'O 3HAHHSI U IPUMEHEHUIO 3HAaHUH B PA3JIMUHBIX YU€OHbBIX
CUTYAIIHAX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIHMsIX, CBSI3aHHBIX C Onosoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[TpenMeTHBIC pe3yabTaThl OCBOSHUS yueOHOTo penmMeta «buonorus» 6 10 knacce NOTKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOU KapTHHBI MUPA U
HayYHOT'O MUPOBO33PEHMSI, O BKJIA/I€ POCCUICKUX U 3apy0eKHBIX YUEHBIX-OMO0JIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJIEpKaHNUE OMOTOTUUECKUX TEPMUHOB M TIOHSTHI: )KU3HB, KIIETKA,
OpraHu3M, MeTabonu3M (0OOMEH BEIIEeCTB U MPEeBpaIIeHUe YHEPTHH ), TOMEOCTa3
(camoperysiusi), ypOBHEBasi OpraHU3aIIMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE
(peripoaykiusi), HaCIEACTBEHHOCTh, U3MEHUHUBOCTh, POCT U PA3BUTHE;

yYMEHHUE U3J1aratb OMOJIOTHYECKHE TEOpUH (KJIETOYHAsl, XDPOMOCOMHAsA, MyTallUOHHAs,
LEHTpaJbHas 10rMa MOJIEKYJISIpHOM Ononorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1.
BaBuioBa) u yuenus (o eHTpax MHOTOOOpasus U MPOUCXOXKICHHUS KyJIbTypHbIX pacTeHuit H. 1.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BIIJETh METOIaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAa0JIOJCHUE U OMMCAaHHE KUBBIX
CHUCTEM, ITPOLIECCOB U ABJIEHUH, OPraHU3allls U IPOBEACHNE OMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBIBIICHUE 3aBUCUMOCTU MEXAY UCCIEAYEMBIMU BEIMYUHAMU,
00BsICHEHHUE MOTYYEHHBIX PE3YJIbTAaTOB, UCIOJIb30BaHHBIX HAYYHBIX MOHATUH, TEOPUN U
3aKOHOB, YMEHHE JIe1aTh BBIBOIBI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATH CYyHIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U dYKapUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BELIeCTB U
MpEeBpaIeHHs] SHEPTUU B KJIETKE, (OTOCUHTE3a, MIIACTUYECKOT0 U SHEPreTHIeCKOro oOMeHa,



XEMOCHHTE3a, MHT03a, Mei03a, OTUIO0TBOPEHHUS, PAa3MHOKEHHSI, HANBUAYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE TPUMEHSTD MOTYYECHHBIC 3HAHUS JIsI O0BSICHEHUS OMOJIOTHYECKUX MPOIIECCOB U
SIBIICHUH, JIJISl IPUHSATHUS IPAKTHUECKUX PEIICHHA B MOBCEIHEBHOM KU3HHU C I[EIbI0 O0ECTICUeHUS
0€30MacCHOCTH CBOETO 3/I0POBbsSI M 37J0POBbSI OKPYKAFOIIKMX JIFOJIeH, COOTIOIEHUS HOPM
TPaMOTHOTO MTOBEICHUS B OKPYXKAIOIICH MPUPOJTHON cpefie, MOHNMAaHUE He00X0IMMOCTH
HCITOJIH30BaHUS IOCTHYKCHUI COBPEMEHHOW OMOJIOTHH M OMOTEXHOJIOTHH SISl pallMOHATILHOTO
MIPUPOAOTIOIb30BAHMUS;

YMCHUC pCHIATh 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3a/Jla4 HA MOHO- U III/IFI/I6pI/I,Z[HO€ CKpCIIMBAHHC,
CIHCIIJICHHOC HACJICAOBAHHUEC, COCTABJIATH CXCMBbI MOHOI‘I/I6pI/II[HOI‘O CKpCIUBaHUA IJIA
MMpCaACKa3aHus HACJICAOBAHUA IIPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJIHATH Ta00paTOPHBIEC U MPAKTUYECKUE paObOTHI, COOIIOAATH TIPaBUIIa TIPU paboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(GOPMALINIO OMOJIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOUIYIO [ICEBJJOHAYYHbIE 3HAHUS U3 PA3JINYHBIX UCTOYHUKOB (CpencTBa
MaccoBoi HHGOpMaIUU, HAYYHO-TIOMYJIIPHbIE MaTEpUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/]aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIICHHSI, 0000111ast OMOJIOTHYECKYIO
I/IH(l)OpMaLII/IIO U3 HECKOJBKUX MCTOYHUKOB, FpaMOTHO HCIIOJIBb30BaTh HOH?ITI/II;'IHI)II\/JI annapaT
OMOJIOTHUH.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO IpeameTa «buonorusi» 6 11 Knacce NOTKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOU KAPpTUHBI MUPA U
HAYYHOTO MHUPOBO33PEHHS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBAThH COJIEPKaHNE OMOIOTMYECKUX TCPMUHOB M IMTOHSATHI: BUJI, TTOITYJISIIHS,
reHo()OHI, FBOTIONHS, IBUKYIIHE CUIIBI ((PaKTOPBI) IBOIIOLMH, TPUCTIOCOOICHHOCTD
OpPTaHW3MOB, BHJI000Pa30BaHHE, IKOJIOTUICCKUE (PaKTOPhI, SKOCUCTEMA, TIPOAYIICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs1, YKOJIOTHYeCcKas upaMuia, OuoreomeHos, ouocdepa;

YMEHHE M3JIarath OMOJIOTHIeCKue TeopuH (dBoonnoHHas Teopus Y. JlapBruHa, CHHTeTHYIEeCKast
TEOpHsl IBOIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxoactea K. M. bapa,
YyepeIoBaHMs TJIaBHBIX HanpaBiieHui u myteit sBomoruu A. H. CesepiioBa, yuenus o 6uochepe
B. U. Bepnajckoro), onpenenstb rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHUEC BJIAACTb MCTOAAaMU HAYYHOI'O ITO3HAHUA B OHOJIOTHH: Ha6J'II-O)1€HI/I€ 1 OIIMCAaHHUEC )KHUBBIX
CUCTEM, IIPOLECCOB U HBHCHI/Iﬁ, opraHu3anus U IMMPOBCACHNUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBMKCHUC TUIIOTE3bI, BHISIBJICHUC 3aBUCUMOCTH MCKY UCCIICAYEMBIMU BEJIMYMHAMU,
00BsICHEHHE IMMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3aKOHOB, YMCHHEC [1€JIaThb BBIBOJABI HA OCHOBAHHWU IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIACISATH CYIIECTBEHHbIC TPU3HAKU CTPOCHHS OMOJIOTUYECKUX 0OBEKTOB: BUJIOB,
MOITYJISIIIAMA, TTPOYIIEHTOB, KOHCYMEHTOB, PEYIIEHTOB, ONOTEOIICHO30B U YKOCHUCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEICTBEHHON U3MEHYMBOCTH, ECTECTBEHHOT'O 0TOODA,
BHI000pa30BaHUs, IPUCITOCOOICHHOCTH OPTaHU3MOB, JICHCTBUS IKOJOTHISCKUX (DAKTOPOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHU I
B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX LIUKIIOB B
ouocdepe;

YMCHUEC IMIPUMCHATD ITOJYUCHHBIC 3HAHUA 1A OOBSICHEHHS OMOJIOTMYSCKUX mponeccoB 1
HBHeHHfI, JUI TPUHATUSA TPAKTUICCKUX peI_HCHI/Iﬁ B HOBCCI[HGBHOﬁ KHU3HH C LCIBIO obecneucHUs



0€30MacHOCTH CBOETO 3/I0POBbsI M 37J0POBbS OKPYKAIOIIHMX JIFOJIeH, COOTIOIEHNSI HOPM
TPaMOTHOTO MTOBEICHUS B OKPYXKAIOIICH MPUPOJTHON cpefie, MOHNMaHIe He00X0IMMOCTH
WCITOJIH30BaHUS TIOCTHKCHUI COBPEMEHHOU OMOJIOTHH IS PAIlMOHAIIBHOTO
MIPUPOIOTIOIH30BAHHS;

YMEHHE pellaTh JIeMEHTapHbIe OMOJIOTUYECKUE 3a7auH, COCTABIIATh CXEMBI [IEPEHOCA BEILIECTB
Y DHEPI'HH B SKOCUCTEeMaXx (LIeTH MUTaHUs);

YMEHUE BBIIOIHATH Ja00paTOpHbIE U MPAaKTHUECKHE paboThl, COOII0AATH paBMIIa IIpU padboTe ¢
y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH MH(DOPMAIHIO OMOJIOTHYECKOTO
CoJIeprKaHusl, BKIIOYAIONIYIO [ICEBJOHAayYHbIE 3HAHUS U3 PAa3IMYHBIX HCTOUHUKOB (CpeacTBa
MaccoBOW MH(POPMAILINU, HAyYHO-TIOMYJISIPHbIE MAaTepUAJIbl), PACCMAaTPUBATH TTI00AIEHBIC
9KOJIOTHYECKHE MTPOOIIEMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3ULMIO;

YMEHHE CO3/1aBaTh COOCTBECHHBIC TUCHbMEHHBIC M YCTHBIC COOOIIEHHUS, 0000I1[ast OMOJIOTHYSCKYIO
I/IH(I)OpMaL[I/IIO U3 HECKOJBKUX UCTOYHUKOB, I‘paMOTHO HCIIOJIB30BaTh HOHSITI/II;'IHBII;'I annapaT
OHOJIOTHUH.






TEMATUYECKOE NMIAHUPOBAHUE

10 KNACC
Ne KosnuecTBo 4acoB
n/ | HanmMeHoBaHHe pa3/iesioB U TeM NPOrpaMMbl Kontpoaon | MpaTiueckue JuekTpoHHbIe (LUPPOBBIE) 0Gpa3oBaTeIbHbIE PECYPChI
n Beero ble padoThI padoThI pecypesl
1 | BuoJsorus Kak Hayka 2 0.5 butmorexa [{OK https://m.edsoo.ru/7f41c292
2 | JKuBble CHCTEMBI M KX OPraHU3ALHS 1 butmorexa [{OK https://m.edsoo.ru/7f41c292
3 | Xumuueckuii cOCTaB M CTPOCHUE KIICTKH 8 1 bu6morexa [{OK https://m.edsoo.ru/7f41c292
4 KusnenesaTensHoCTh KIETKH 6 1 bubmmrorexa IIOK https://m.edsoo.ru/7f41c292
5 Pa3MHOKEHHE ¥ HHUBUIyaIbHOE PA3BUTHE OPTraHHU3MOB 5 1 Bubmmorexa IJOK https://m.edsoo.ru/7f41¢c292
6 HaciieacTBEHHOCTh U K3MEHYHBOCTHh OPTAHU3MOB 8 1 15 Bubmmorexa IJOK https://m.edsoo.ru/7f41¢c292
7 Cenexuust oprann3MoB. OCHOBBI OHOTEXHOJIOTHN 3 Bubmmorexa IJOK https://m.edsoo.ru/7f41¢c292
8 Pe3sepBHOE BpeMst 1 Bbubmmorexa ITOK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 2 4
11 KNACC
KouuuecTso yacos
Ne ni/m HaumenoBanue pa3esioB U TeM NPOrpaMMbl Beero KoHTpobHBIe MpakTHueckue JaekTpoHHbIe (1 POBBIE) 06pa3oBaTeIbHbIE PecypPChl
padoTsI padoThbI pecypesl
1 DBOJIIOIMOHHAs OUOJIOTHS 9 1 bubmnoreka IIOK https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHHE U PA3BUTHE KU3HU HA 3eMIle 9 1 0.5 bubnnoreka IIOK https://m.edsoo.ru/7f41cc74
3 Oprauu3Mbl 1 OKpyXKarolast cpesa 5 1 bubnmuorexa LTOK https://m.edsoo.ru/7f4lcc74
4 Co0011ecTBa U 9KOJIOTHYECKHE CUCTEMBI 9 bub6mnorexa IIOK https://m.edsoo.ru/7f41cc74




5

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

2.5




NOYPOYHOE KoanuecTBo yacoB

10 KNNACC

Ne n/m
B Koutpoabusie | TIpakTuueck | ara
cero pagoThI e paGoThbI S——— DJieKTpoHHEBIe HH(POBLIE 00pa3oBaTebHbIE PECypPChI
Tema ypoka
pecypcbl

1 Buosnorus B cucreMe HayK 1 bubnroreka [{OK https://m.edsoo.ru/863e6122 https://m.edsoo.ru/863e632a

Merto1bl TO3HAHMS KUBOU

npuposl. [Tpakrnueckas
2 paGora Ne | «Hcnonbsosanue 1 0.5 Bubmoreka [IOK https://m.edso0.ru/863e6122

Pa3IMYHBIX METOIOB IIPH
H3yYEHUH OHOJIOTHYECKUX
00BEKTOBY

Buonorndeckue cucTeMsl,
3 MPOIIECCHI U UX 1 bubnroreka [{OK https://m.edsoo.ru/863e6564
nzyuenue. [Ipogopuentanus

4 XHMUECKHI COCTZB KIETKH. 1 Bubmmotexa LIOK https://m.edsoo.ru/863e674e
Boﬂa nu MI/IHepaJ'ILHLIe CcoJIin

benku. CocTas u cTpoeHue

emcon 1 Bubmoreka IIOK https://m.edso0.ru/863e6b72

®DepMeHTH — ONOJIOTHYEeCKHe
KaTanu3aropsl. JlJaboparopHast
pabora Ne 1 «3y4enue
KaTaJIMTHYECKON aKTHBHOCTH
(epmMeHTOB (Ha MpuMepe
aMuMIIa3bl MM KaTasasbl)

1 0.5 Bubmmoreka ITOK https://m.edsoo.ru/863e6b72

7 Vruesoapl. JIunuasl 1 Bubmmoreka ITOK https://m.edso00.ru/863e6870

8 Hyxkseunossie kucinotsr. ATO 1 Bubmmorexa ITOK https://m.edsoo.ru/863e6d5¢c

Hcropus n MeTopI H3ydeHns

1 bubmoreka IIOK https://m.edsoo.ru/863e6e88
kierku. Kierounas TCOpuAa

KiteTka kak 1eocTHast sKuBast
cucTeMa

10

CrpoeHne SyKapHOTHIECKOH
kietkd. JlaboparopHas padoTa
Ne 2 «A3ydenue crpoeHus
KJIETOK PacTeHHH, )XHBOTHBIX,
rpuOOB U OaKTepHii Mo
MHKPOCKOIIOM Ha TOTOBBIX
MHKpOIpemnaparax 1 ux
OTIHCaHHE»

11 1 0.5 bubmuoreka [IOK https://m.edsoo.ru/863e6ff0 https://m.edsoo.ru/863e716c




12

OOMeH BelIeCTB UIN
MeTaboJIn3M

Bubmmoreka ITOK https://m.edsoo.ru/863e766¢

13

doTtocuHTE3. XEeMOCHHTE3

Bubmoreka LIOK https://m.eds00.ru/863e7¢98

14

DHEPreTUYCCKHiA 0OMEH

Bubmmorexa ITOK https://m.edsoo.ru/863e7aae

15

JKHW3HEHHBIN UK KIETKH.
Jenenne kinetku. Muros.
JlaGoparopnas pabota Ne 3
«HaOmonenrne MuTO3a B
KJIETKaX KOHYHMKA KOpEIIKa
JIyKa Ha TOTOBBIX
MUKpOTIpenapaTax»»

0.5

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

16

Kontposbhas pabora mo teme
«XHAMHYECKHI COCTaB U
CTpOEHUE KIETKH.
JKuzHeaes I TeNbHOCTD KIETKH

Bbubimoreka ITOK https://m.edso0.ru/863e796e

17

Buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3a
Tpancnsiuust — GHocHHTE3
Oenka

Bbubmmorexa ITOK https://m.edso00.ru/863e796e

18

Hexkserounsle GhOpMBI )KU3HH
— BUPYCBHI

Bbubsmoreka ITOK https://m.edsoo0.ru/863e7540

19

DopMBbI Pa3MHOKEHUS
OpTaHM3MOB

Bbubimoreka ITOK https://m.edsoo.ru/863e81b6 https://m.edsoo.ru/863e831e

20

Meiio3

BuGimroreka LIOK https://m.edsoo.ru/863e7f4a

21

OO6pa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
OmI010TBOpEHHE.
JlaGopatopras pabota Ne 4
«3yueHne CTPOCHHS MOJOBBIX
KJICTOK Ha FOTOBBIX
MHKpOTIpenaparax»

0.5

Bubmmoreka ITOK https://m.edsoo.ru/863e81b6

22

WupuBryaisHOE pa3sBUTHE
OpraHu3MOB

Bubmmoreka ITOK https://m.edsoo.ru/863e8436

23

T'enernka — HayKa O
HaCJICACTBCHHOCTH U

bubiumoreka ITOK https://m.edso0.ru/863e86f2




HU3MCHYHMBOCTHU

24

3aKOHOMEPHOCTH
HACJICZIOBaHUS IPU3HAKOB.
MoHorndpuaHOe CKpelBaHue

Bubmoreka [IOK https://m.edso0.ru/863e8878

25

JlurnOpuaHOE CKpelrBaHue.
3aK0H HE3aBHCUMOTO
HACJIeI0BaHUs IPU3HAKOB

Bubmmoreka ITOK https://m.edsoo.ru/863e89a4

26

CuenieHHOE HACIeI0BaHNE
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenne
pe3yIbTaTOB MOHOTHOPHUIHOTO
U UTHOPHIHOTO CKPEIIUBAHMUS
y Ip030(UITBI Ha TOTOBBIX
MHKpOIIpenapaTax»

0.5

Bbubmoreka ITOK https://m.edso0.ru/863e8c60

27

I'enernka mona. HacrmemoBanue
MPU3HAKOB, CLEIUICHHBIX C
IOJIOM

Bubmoreka LIOK https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTb.
HenacnenctBeHHast
HW3MEHYHBOCTh. JlabopaTopHas
pabora Ne 6. U3yyenne
MOIU(PHUKATIOHHOM
N3MEHYHBOCTH, TIOCTPOCHNE
BapUAIMOHHOTO PAla U
BapHaLlMOHHOMN KPUBOI»

0.5

bubmoreka ITOK https://m.edsoo.ru/863e8efe

29

Hacnencreennas
M3MeH4YHBOCTb. JlabopaTopHast
pabora Ne 7. «AHanu3 MyTanui
y Ap030(UITbI Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

BuGnuoreka [IOK https://m.edsoo.ru/863e8efe

30

I'enernka
yenoseka. [Ipogopuentanus

BuGioreka LIOK https://m.edsoo.ru/863e8d78

31

Pe3zepBHblil ypok. KontponsHas
pabora 1o Teme
«HacnenctBeHHOCTD U
W3MEHYHBOCTH OPTaHH3MOBY




Cenekuus Kak Hayka u

32 npottece 1 Bubmmorexa ITOK https://m.edsoo.ru/863e9214
MeTonbl U TOCTUKEHUS
33 CENEKINY PACTCHHUIA U 1 Bubmmoreka ITOK https://m.edsoo.ru/863e9214
JKUBOTHBIX
34 buotexnonorus kax orpacis 1 Bubmoreka [IOK https://m.edso0.ru/863e9336
MPOM3BOACTBA
OBLIEE KOJIMYECTBO YACOB 34 2 4
11 KINNACC
KonunuyecTBo yacon
Nen/n | Tema ypoka Tipakruu DJIeKTPOHHBbIE HU(PPOBBIE
- Beero KonTposibnbie ecKHme Nata o0pa3oBaTe/bHBIE pecypchl
paboTe paGoTbI H3yYeHHst
1 OBOIIOLNS U METO/IbI €& 1 EL?)??E?thifﬁm eds00.ru/863e6122 https://m.edsoo.ru/ buGmmorexa
N3y9IeHHS 8636 63??a- * * pS:/Im. * IIOK https://m.edsoo.ru/863ea20e
HcTopus pazButus . bubnanoreka
2 NpEJCTaBIEHUI 00 YBOJIIOLIUH 1 Bubnuoteka LIOK hitps://m.edso0.n/863e6122 ITOK https://m.edso0.ru/863e9570
. bubnmoreka
3 MWUKpPO3BOIIOIHS 1 Bubnunoteka LJOK https://m.edsoo.ru/863e6564 ITOK https://m.edso0.ru/863e9cle
[Momynsmus Kak 2eMeHTapHas Bu6
4 €AMHNLA BHIA H 3BOJIIOLHH. 1 0.5 Bubnunoteka LJOK https://m.edsoo.ru/863e674e oot eia

JlaGopatopnas pabora Ne 1
«CpaBHEHHE BHJIOB I10

ITOK https://m.edso0.ru/863e99c6




MOpP}OIOrnIecCKOMy KPUTEPHIO)

JIBmxymme crutsl (37IeMeHTapHbIe

bubnuoreka

5 (haKTOpPBI) IBOIFOLUH Bubnuoteka LIOK https://m.eds00.1u/863e6b72 LIOK https://m.edsoo.ru/863e9dad
EcrtecTBeHHBII 0TOOp 1 €T0 . Bubmoreka
6 bopmbi Bubnunoteka LJOK https://m.edso0.ru/863e6b72 ITOK https.//m.eds00.ru/863e9ed0
Pesynbrars! sBOIONUY:
MIPUCTIOCOOIEHHOCTh OPTaHN3MOB
1 BHUI00Opa3oBaHHUE. Bu6auorexa
7 JlaGopatopuas pabora Ne 2 0.5 Bubnunoteka LJOK https://m.eds00.ru/863e6870 ITOK https://m.eds00.ru/863e9fde
«Omucanue NprUcrnocoOICHHOCTH
OpraHu3Ma u €€ OTHOCHTEIIFHOTO
XapakTepay
Hanpasnenus u mytu . bubnmorexa
8 MAKPOSBOTIONHH Bubnunoteka LIOK https://m.edso0.ru/863e6d5¢c ITOK https://m.eds00.ru/863e9cle
9 HeoGparrMocTh 3BOJTIOLHH Bnbnmoteka LIOK https://m.edso0.ru/863e6e88
10 HUcropus xu3HM Ha 3emiie U
METO/IbI €€ U3yUeHHUS
['unoTe3sl MPOUCXOXKACHUS Bubnmorexa Bubmorexa
11 KUTSHI 18 3ene LIOK https://m.edsoo.ru/863e6ff0 https://m.edsoo.ru/8 LIOK https-//m.eds00.ru/863ca5a6
63e716¢
PasButure xu3HM Ha 3emile 10 . bubnuoreka
12 >paM 1 MepHOaM Bnbnmoteka LIOK https://m.edso0.ru/863e766¢ ITOK https://m.edso0.ru/863eabbe
OCHOBHEBIE 3TAITBI 3BOJTFOIIH
PacTUTETBHOTO U )KHBOTHOTO
mupa. [Ipaktudeckas padora Ne 1 . Bubmmorexa
13 «3y4eHne NCKOTIAeMBIX 0.5 Bubnuoreka LIOK https://m.edso0.ru/863e7¢98 IIOK https://m.edso0.ru/863ea8bc
OCTaTKOB PaCTEHHUI U KUBOTHBIX
B KOJUICKIIMSX)»
CoBpeMeHHas cucTeMa Bubmiorexa
14 OPraHUYECKOTO MHUpPa. DBOJIOLHS Bubnunoteka LJOK https://m.edsoo.ru/863e7aae LTOK https://m.edsoo.ru/863eadsge
yesioBeKa (aHTPOIIOTeHe3)
15 KoutponsHas padora Ne 1 Bubnmoteka LIOK https://m.edso0.ru/863e7dc4

bubnuoreka




LIOK https://m.edsoo.ru/863eac2c

JlBmxymme critsl ((hakTopsl)

bubnuoreka

16 aHTpOTIOreHe3a Brnbnmoteka LIOK https://m.edso0.ru/863e796e ITOK https.//m.eds00.ru/863ead44
17 OCHOBHbIC CTa /MK SBOTIOMHH Bubnunoteka LJOK https://m.edso0.ru/863e796e
qeJoBeKa
YenoBeueckue pacsl U . bubmuoTeka
18 MIPUPOJIHBIE aIAITAINH YETOBEKA Bubnnoteka LIOK https://m.eds00.ru/863e7540 LIOK https://m.edso0.ru/863eaea2
Pesepeuerit ypok. O60061meHue o BubnunoTteka
19 Teme «BO3HUKHOBEHUE U LIOK https://m.edso0.ru/863e81b6 https://m.edsoo.ru/
pa3BUTHE KH3HU Ha 3eMiIe» 863e831e
20 Jrornoru Kax Bnbnuoteka LJOK https://m.edsoo.ru/863e7f4a
Hayka. [Ipodopuentaunus
21 Cpent oburars Bnbnmoteka LIOK https://m.edso0.ru/863e81b6 bubmmorexa
9KOJIOTHYECKHE (PAKTOPhI — - IIOK https://m.edsoo.ru/863eafec
Abuotnyeckue GakTopsl.
JlaboparopHas pabota Ne 3.
«Mopororuueckue
0COOEHHOCTHU PaCTCHHIA U3 . bubnuoreka
22 PasHbIX MECT OOUTAHUSI». 0.5 Bubnuoteka LIOK hitps://m.edso0.n/863e8436 LIOK https://m.edsoo.ru/863eb10e
JlaGoparopHas pabota Ne 4.
«BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
. bubnuoreka
23 buotnueckue GpakTops Bubnunoteka LJOK https://m.eds00.ru/863e86f2 ITOK https://m.eds00.ru/863eh348
DKOJIOTHYECKHE XapaKTEPHCTHKHI
normyJsiiuu. [Tpaktiuueckas
24 pabora Ne 2 «IToxacuér 0.5 Bnbnmoteka LIOK https://m.edso0.ru/863e8878
IIJIOTHOCTH l'IOl'lyJ'lﬂLlI/lﬁ Pa3HbIX
BUJIOB pacTeHUil»
25 Coobuiectsa oprann3mos — Bubnunoteka LJOK https://m.edsoo.ru/863e89a4 bubmorexa
OGHOIIEHO03 bS-/Am. - IIOK https://m.edso0.ru/863eb46a
26 Bubnmoteka LIOK https://m.edso0.ru/863e8c60

DKOJIOTHYECKUE CUCTEMBI

bubnuoreka




(3KOCHCTEMBI)

IIOK https://m.edso0.ru/863eb46a

OCHOBHEIE TIOKa3aTen

9KOCHCTEMBI. DKOJOTHUECKUE . Bubmmorexa
2 nupamuipl. CBOICTBA 9KOCHUCTEM. 1 Bubnuoreka LIOK htips://m.eds00.ru/863e8¢60 LIOK https://m.edso0.ru/863eb5fa
Cyxkueccus
28 [MpupoaHbIe SKOCHCTEMBI 1 Bubnunoteka LIOK https://m.edso0.ru/863e8efe
29 AHTPOMOreHHBIC 3KOCHCTEMBI 1 BnbnnoTteka LIOK https://m.edsoo.ru/863e8efe
Buocdepa — riobanpHas Br6anoTexa
30 JKOCHCTEMA 1 Bubnunoteka LJOK https://m.edso0.ru/863e8d78 ITOK https.//m.eds00.ru/863ebb5e
3emnu. IIpodopuentanus
3aKOHOMEPHOCTH CYIIECTBOBAHUS . Bubnmmorexa
31 Suocheph 1 Bnbnunoteka LIOK https://m.edso0.ru/863e9214 LIOK https://m.eds00.ru/863ebd16
32 YenosedecTBo B Orochepe 3emiu 1 Bubnuoteka LIOK https://m.edso0.ru/863e9214
Cocy1ecTBOBaHNE IPUPOIBI U . Bubmoreka
33 qeITOBETeCTRA 1 Bubnunoteka LJOK https://m.edso0.ru/863e9336 LTOK https://m.edsoo.ru/863ebale
PesepBublii ypox. KonTponbHas
pabota Ne 2 1o Teme
34 1
«Coo0111ecTBa U SKOJIOTUUECKUE
CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOIT'PAMME




