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MNOSICHUTEJIbHAS 3AITUCKA

[Mpu pa3paboTke TporpaMMbl TO OWOJIOTHH TEOPETUYECKYI0 OCHOBY IS ONpEICICHHs TOIXOIOB K
(dbopMHpOBaHHIO COAEpKaHUS ydeOHOTro mpeamera «BHOJOTHS» COCTaBWIIM: KOHIENTYAbHBIC ITOJIOKEHUS
@I'OC COO o B3auM00OYCIOBIECHHOCTH IIeNeH, COAepKaHus, pe3yabTaTOB 00ydeHUs U TPEOOBaHMI K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00 OOIMX HEeIsIX M MPUHLIUIAX, XaPaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpelnHero oomero obOpasoBanusi B Poccuiickoit ®Dexepanuu, a TakkKe IMOJOKEHHS O
cnenupuke OHOJOrMU, €€ 3HAYCHUM B IIO3HAHMW JKUBOW MPHPOIBI W OOECHCUCHHH CYIIECTBOBAHUS
yenoBeyeckoro odmiectBa. CorinacHo Ha3BaHHBIM TOJIOKEHUSM, OINpPEAesIeHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYDA.

[Tporpamma mo Guonoruu Aaét MpeACTaBICHUE O IENsX, 00 0o0IIel cTpaTerud 00y4eHUs, BOCHUTAHHS U
pa3BUTHs 00YJarOIIUXCs CpecTBaMK ydeOHoro npeaMera «bronorusy, onpenenser 00s3aTenbHoe MPeAMETHOS
coJiepKaHue, ero CTPYKTYpY, paclpeneieHue Mo pasfesiaM M TeMaM, PEKOMEHAYEMYIO MOCJeI0BATeIbHOCTD
U3yueHHus y4eOHOro marepuaja ¢ Y4E€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTEeIBLHOTO POIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YJYarOIUXCSI.

B mporpaMme 1o OHOIIOTMM TaKKe YYHTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3ysbTaTaM oOydeHHss B ()OPMUPOBAHMM OCHOBHBIX BHIOB Yy4eOHO-
MMO3HABATEIFHON JIeATEIBHOCTH/yIeOHBIX ACHCTBHIA 00YUJaONUXCSI IO OCBOCHUIO COJICPIKAHUST OMOJIOTHYECKOTO
oOpa3oBaHHs.

B nmporpamme o 6uosioruu (10—11 xinaccel, 6a30BbIi YpOBEHbB) Peaa30BaH MPHHIIUI IIPEEMCTBEHHOCTH B
M3ydeHUH OWOoNoruu, Onarojapss 4emy B HEH NPOCMAaTpPHBAETCsS HAINPABICHHOCTh HA pa3BUTHE 3HAHHA,
CBSI3aHHBIX C (POPMHUPOBAHMEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIMHA JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3J0pOBOM 00pa3e JKU3HU M OCpPEKHBIM OTHOIICHHEM K
OKpyKaroIien nmpupoaHou cpene. [loaTomy Hapsiay ¢ u3ydeHHeM 0OmeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHUHW JKUBBIX CHCTEM pPa3HOTO paHTra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX MPOIECCOB B
porpamMMe 1o OMOJIOTHH yJeJIEHO BHUMAaHHE UCTIOIb30BAHUIO TTOJTYYCHHBIX 3HAHHUIA B TTOBCEHEBHOM JKU3HU JIJIS
peleHusI IPUKIIAIHBIX 3a7ad, B TOM 4HCie: MPO(UIAKTUKH HACIEJACTBEHHBIX 3a00JICBaHUN Y€I0BEKa, MEIUKO-
TCHETHYECKOT0 KOHCYJIbTUPOBaHUS, 00OCHOBAHHS YKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 MOBEACHUS B OKPYKAFOIIEH
NPUPOJHON cpelle, aHAM3a BIMSHUS XO3SHCTBEHHON NESTEIHHOCTH 4YeJIOBEKa Ha COCTOSHHE MPUPOAHBIX U
WCKYCCTBEHHBIX OJKOCHCTEM. YCWJIEHHE BHHMAaHUS K MPHUKIAIHON HAMPaBIEHHOCTH YYE€OHOTO TpeaMera
«buonorus» MpOAMKTOBAHO HEOOXOJMMOCTHIO OOECIEUEeHHUs YCIOBUH ISl pelleHHs OJHOM M3 aKTyaJbHBIX
3aJja4 LIKOJBHOIO OHMOJOrMYecKoro oOpa3oBaHUs, KOTOpas IpeanojaraeT (opMHpOBaHHE y OO0YyYaroluXcs
CTIOCOOHOCTH aJanTHPOBAThCA K N3MEHEHHUSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3zoBaHHMs 3aHMMaeT BaxkHoe MecTo. OHa oOecnednBaer
¢dbopmupoBaHue y 00yJaromuxcs MpeJCTaBIeHUH O HAyYHOM KapTHHE MUpA, paciiupsieT 1 000011aeT 3HaHUS O
KHUBOH MIpUpOe, €€ OTINUUTENbHBIX PU3HAKAX — YPOBHEBOM OpPraHU3allMU U 3BOJIOLMHU, CO3/1aET YCIOBUS IJIS:
MO3HAHUS 3aKOHOB YKMBOHM MPHPOJBI, (OPMHUPOBaHUS (YHKIMOHATBLHONW I'PaMOTHOCTH, HABBIKOB 3/I0POBOTO U
Oe3omacHOTO 00pa3a JKHU3HU, HKOJOTHYECKOTO MBIIIJICHHS, [EHHOCTHOTO OTHOIIEHHS K JKHBOW MPHPOJE U
YeJIOBEKY.

Bosbioe 3HadeHne OHONOTHMS MMEET TaKKe JUI pEIIeHUS BOCIUTATENbHBIX M Pa3BUBAIOIIUX 3a/ad
cpenHero oOmiero oOpa3oBaHus, colManu3au oOydaronuxcs. M3ydenue Omosioruu o0ecreurnBaeT yCIOBHs
st pOpMHUPOBaHUST MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U WH(MOPMAIMOHHBIX HABBIKOB, JCTETUYECKOMH
KYJIBTYpBl, CHOCOOCTBYET HHTErpali OHOJOTMYECKMX 3HAHUN C TMPENCTaBICHUSAMH M3 JAPYIHX Y4eOHBIX
NPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU U Teorpaduu. Ha3BaHHbIE MMOIOKEHHS O MpeAHA3HAYCHUN Y4eOHOTrO
npenmera «bBHONOTHS» COCTaBUIM OCHOBY [UIS OTpEACTICHHS IMOIXOIO0B K OTOOPY M CTPYKTYPHUPOBAaHHUIO €To
CoZIep KaHus, IPEJICTABIIEHHOTO B TIPOTPaMMe 110 OUOJIOTHH.

OT10op conepxanust yueObHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C TMO3ULIUIN
KYJIBTYpOCOOOpa3HOTo MOIX0/1a, B COOTBETCTBUHU C KOTOPHIM 00yYaroIuecs T0JIKHbI OCBOMTh 3HAHUS M YMEHUS,
3HaYMMble JUIs1 (OpPMHpOBaHUS OOIIeH KyIbTyphl, ONpeAessIolIe aJeKBaTHOE IIOBEJACHHE YEJOBEKa B
OKpYJKaroliel MpHUPOTHON cpene, BOCTpeOOBaHHBIE B IMOBCETHEBHOW XM3HH M IMPAKTUYCCKON IEATEITHHOCTH.
Ocoboe MecTo B ITOW CHCTEME 3HAHWH 3aHUMAIOT DIIEMEHTHI COJEPKAHHS, KOTOPBIE CIYXaT OCHOBOW JUIS



(GbopMHpOBaHUS MPEICTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYyHOM KapTHHE MHpa U I[€HHOCTHBIX
OPHEHTALAX JINYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3aI[MK1 OMOJIOrMYeCKOro 00pa3oBaHusl.

CTpyKkTypHpOBaHUE COJAEpX)aHHUA Yy4eOHOro MaTepuajga B IporpamMme MO OHMOJIOTMU OCYILECTBIEHO C
y4€TOM NMPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSX KUBOIM MPUPOBI, O €€ YPOBHEBOU
OpraHu3allH U SBOJIIOUUHU. B COOTBETCTBHM € 3THM B CTPYKType yueOHOro npeamera «buonorus» BblAEICHBI
CIIENYIOIINE COJEpKaTeNbHbIE NUHUU: «brosorus kak Hayka. Meroasl Hay4HOro nosHaHus», «Kierka kak
Ouosiornyeckas cucrema», «OpraHusM Kak Ouojoruueckas cucrema», «Cucrema u MHOrooopasue
OpPraHUYECKOT0 MUPay», « IBOJIIOLMS )KUBON IPUPOIBD, « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH).

Lenp u3yuenuss yuebHoro npenmera «buonorus» Ha 06a30BOM ypOBHE — OBJQJICHHE OOYYaIOUTMMMCS
3HaHUSIMM O CTPYKTYpHO-(DYHKIIMOHQJIBHOW OpraHM3allid >KUBBIX CHUCTEM pPa3sHOI'O paHra M IpHOOpeTeHue
YMEHUH HCIIOJB30BaTh 3TH 3HAHUS JUId I'PAMOTHBIX AECUCTBUII B OTHOLIEHMHM OOBEKTOB JKUBOW NPUPOABI U
pEILICHHS Pa3IMYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE oOecneunBaeTCs
pEILICHNEM CIIENYIOIINX 3a1au:

OCBOGHHME OOYy4aroIIMMHUCSH CHUCTEMBbl 3HaHMH O OMOJIOTMYECKUX TEOpUAX, YUEHHsX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THIIOTE3aX, TNpPaBWIIAX, CIYXalluX OCHOBOM Ui (OPMHUPOBAHUS MPEACTABICHUN O
€CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOAAaX HAy4YHOI'O IIO3HAHWS, CTPOEHUH, MHOroodpasuu u
0COOEHHOCTSIX HBBIX CHUCTEM PAa3HOI'O YpPOBHSI OpraHM3allid, BBIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
UCCIIeIOBAaHUSIX B OUOJIOTHH;

¢dbopmupoBaHre y 0OydYaIOUIMXCS MO3HABATENLHBIX, UHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH B
IIPOLIECCE aHaJIM3a JAHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAy4YHBIX B3IJISAOB, UAEH U MOAXOAOB K M3YYEHHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHHU3aluy;

CTaHOBJIEHUE Y OOydyaromuxcsi oOweil KyabTypbl, (PyHKIMOHAIBHOM IPaMOTHOCTH, Pa3BUTHE YMEHHI
OOBSICHATh M OICHMBATH SIBJICHUS OKPYXKAIOIIETO0 MHUpa >KMBOH NPHUPOJIbI Ha OCHOBAHWM 3HAHWH W OIIBITA,
MIOJIYYE€HHBIX IIPU U3YYEHUH OMOJIOTHH;

¢dopmupoBaHue y oOOyyaroIIMXCsl YMEHHUH WUIIOCTPUPOBATh 3HAY€HUE OHOJOTMYECKUX 3HAaHUU B
[IPAKTUYECKONH  JEATEIbHOCTU  4YEJIOBEKa, PA3BUTUU  COBPEMEHHBIX  MEIULUHCKUX  TEXHOJOTMM U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXXHOCTH IO3HAHMS YEJIOBEKOM >KMBOM MPHUPOJbI, HEOOXOJUMOCTH
Oepe’KHOr0 OTHOLIEHUS K Hell, COOIIOIEHHs STHUYECKUX HOPM NPH MPOBEJACHUN ONOIOTHYECKUX HUCCIIE0BAHMIA;

OCO3HaHME IIEHHOCTU OMOJIOTMYECKUX 3HAHUU JUIS MOBBIIMIEHUS YPOBHS SKOJIOIMYECKOW KYIbTYpBI, VIS
(hopMHPOBaHUSI HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHNE NMPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCETHEBHOM >KU3HM JIJISl OLICHKHU MOCIEACTBUM CBOEH
JeSTEeIbHOCTH MO0 OTHOIIEHHUIO K OKpY)Karollei cpenie, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHUE M COOJIIOIEHUE
Mep npoduIaKTUKH 32a00JI€BaHUA.

B cucreme cpennero obmiero oOpasoBanus «buonorusi», uzydaemas Ha 0a30BOM YpOBHE, SIBISETCS
o0si3aTebHBIM Y4E€OHBIM IPEAMETOM, BXOASIIMM B COCTaB MNpeAMETHOM oOnactu «EcTecTBEeHHO-Hay4YHbIE
IIPEIMETBD.

Jlns u3ydeHus 6MosIoruu Ha 6a30BOM YpOBHE CpefHero olriero o0pa3oBaHus oTBoAUTCSA 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Henerio).



COILEPKXAHUE OBYYEHMUSA
10 KVIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKHMMHU M JAPYTUMH €CTECTBECHHBIMH
Haykamu, Gpuiiocodueid, ITUKOM, SCTETUKOM 1 TpaBoM. Poisib 6uonoruu B OpMUPOBAHUU COBPEMEHHON HAY4YHOM
KapTuHbl Mupa. Cucrema OMOIOrHUECKUX HAYK.

Metoapl  MO3HAHUS KMBOW  OpUPOAbI  (HaONIOEHHE, OSKCIEPUMEHT, OIUCaHHe, HU3MepeHHe,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOJIBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «/cmonp3oBaHWE pa3IMYHBIX METOJOB MpPU H3YYCHHH OMOJIOTHYECKUX
OOBEKTOB.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

JKusbie cucrembl (OHMOCHMCTEMBI) Kak HOpeAMeT u3ydeHust Ouonorud. OTiaMyYhe XHUBBIX CHUCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CpoiicTBa OMOCUCTEM U UX pa3HOOOpa3re. Y POBHU OpraHU3aIMH OMOCHCTEM: MOJICKYIISIPHBIH, KIIETOYHBIH,
TKaHEBBIH, OPraHU3MEHHBIH, OMYJISIIMOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOre0leHOTHYECK I ), OMOChepHbI.

JdemoHcTpaumnu:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY KU3HUY, «YPOBHHU OpraHU3alluy >KUBOM IIPUPOIBD.

O6opynoBanue: Moaens Moaekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XHWMHMYECKUN COCTaB KIETKM. XHMHYECKHE OJJIEMEHTBI: MAaKpOIEMEHTBI, MHKpPOXJIEMEHTHl. Boma wu
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMK BOJBI U MUHEPAJIbHBIX BellecTB B KieTke. [loanep:kanrne ocMOTHYECKOTrO OasiaHca.

benku. CoctaB u cTpoeHune 0elKkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HesameHHMbIe U 3aMEHUMBIE
aMUHOKHCIIOTbl. AMUHOKHCIIOTHBIN COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOM MOJEKYJbl (I€pBUYHAS, BTOPUYHAS,
TpPETUYHAs U YETBEPTUUHAS CTPYKTypa). XUMHUYECKUE cBoMcTBa OenkoB. bruonornueckue pyHkum O0€nKkoB.

®epMmeHTHl — Ouojoruyeckue karanusaTopbl. CTpoeHue (epMeHTa: akTHBHBIM IIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYrineBonbl: MOHOcaxapuabl (T0K03a, pubo03a W JE30KCHpHO03a), aucaxapujibl (caxaposa, JaKTo3a) U
noJicaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOJOB.

Jlumuael:  Tpurmmuepuabl,  Gochomunuasl, crepouabl. ['uapoduabHO-THAPOPOOHBIE  CBOMCTBA.
buonornyeckue ¢pynkuuu nunuoB. CpaBHEHHE YIIIEBOIOB, OSKOB M JIMIHUOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunosbie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHHE U
¢yuxun JJHK. Crpoenne u ¢pynkuuu PHK. Buast PHK. AT®: crpoenune u pyHKIMH.

[Mutonorus — Hayka o kieTke. Kinerounas Teopust — nmpuMep B3auMojieiicTBUA Hel U (pakTOB B HAYYHOM
MO3HAaHUHU. MeTOoIbl U3y4YEHMSI KIIETKH.

Krnerka kak nenoctHas sxkuBas cuctema. OOmue NMpU3HAKM KIETOK: 3aMKHYyTas HapykHas MeMOpaHa,
mosnekyinbl JIHK kak reHeTHdeckuit anmapar, CicTeMa CHHTe3a Oellka.

Tunbl kineTok: sykapuoThdeckas M IpokapuoTHyeckas. OCOOEHHOCTH CTPOCHMsI NPOKAPHOTHUECKON
kietku. Kinerounas crenka 6aktepuil. CTpoenue sykapuoTuueckon kieTku. OCHOBHBIE OTIMYUS PACTUTEIHHOMH,
KUBOTHOM 1 TpUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOUHAasl CT€HKa, TJIMKOKaIUKC, uX (yHkuuu. [lnazmatudeckas
MeMmOpaHa, e€ cBoictBa M (QyHKkiuH. L{utomnasma u e€ opranougsl. OgHOMEMOpaHHBIE OPraHOM]IBI KIIETKU:
OIIC, ammapar ['onbmxku, nu3ocomsbl. [lomyaBTOHOMHBIE OpPraHOMABI KIETKHA: MHMTOXOHAPUH, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHAPUN M TutacTuA. Bunael miactua. HemeMOpaHHBIE OpraHOUABI KIETKH: pUOOCOMBI,
KJIETOYHBIA LEHTP, HEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKIIMHA OpraHOUOB KJIETKU. BrirroueHusl.

SAnpo — perynsatopHblii neHTp KieTkd. CTpoeHue sjpa: saepHas o0oJjiouka, KapHoIljla3Ma, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.



TpaHCHIOPT BEILIECTB B KJIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «Pacnipenenenne XMMUYECKMX 3JIEMEHTOB B HEXUBOW mpupoue», «PacnpeneneHue
XMMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOICH.

Tabmuuel u cxemsl: «llepuonuueckas Tabiaua XMMUYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI BOIBI»,
«buocunres 6enka», «Ctpoenue mMonekynsl Oenka», «Ctpoenue dpepmenta», «Hyknennoseie kuciotsl. JJHK»,
«Ctpoenue Mmonekyiabl AT®», «CTpoeHHe >YKapUOTHYECKOM KIETKH», «CTpOEHHME 3>KUBOTHOM KIIETKU,
«CTpocHHME DPACTUTENBHON KIETKW», «CTpoeHHE HIPOKApUOTHYECKON KIETKM», «CTpOCHHE sapa KIETKHUY,
«YTIIeBOIBIY, «JIHMITHIBD».

OO6opynoBaHue: CBETOBOH MHKpPOCKOI, OOOpYIOBaHUE JJsi MPOBEIEHHUS HAONIOICHHH, W3MEpEeHUH,
HKCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabGoparopHble U NpaKkTHYecKue padoThbi:

JlaGopatopnas pabota Ne 1. «/3yueHne KaTaIMTUUECKOM aKTUBHOCTH ()EPMEHTOB (Ha NMPUMEpPE aMuUJIa3bl
WJTU KaTajasbl)».

Jlaboparopuass pabora No 2. «l3yueHue CTpOCHHS KJICTOK PACTCHHMU, >KMBOTHBIX M OaKTepuil Mo
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. ’KuzneneaTeJbLHOCTh KJIETKH.

OOmen BemecTB, wiu MeTabomu3M. AccuMmwranus (MIaCTUYECKHd OOMEH) U JMCCHUMMIISIIHS
(?HEpreTUYeCcKuii OOMEH) — JIB€ CTOPOHBI €UHOTO Ipolecca MeTadoyin3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB
Y 3HEPruM B IOHUMaHUU METa0oI13Ma.

Tunbl oOMeHa BemiecTB: aBTOTpOodHBI U rereporpodHbid. Ponb ¢depMeHTOB B 0OMEHe BEIIECTB U
[IPEBPALEHUH SHEPTUU B KIIETKE.

®otocunte3. CperoBas u TemMHOBas (a3pl ¢orocuHTe3a. Peakumm ¢orocunTe3a. DPPEKTHBHOCTD
¢dorocunTe3a. 3HaueHue (GOTOCHMHTE3a U KU3HUM Ha 3emwiie. BnusHue ycioBui cpeabl Ha (OTOCHHTE3 U
CIOCOOBI TIOBBIIIEHHS €r0 MPOJLYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUII.

XeMocuHTe3. XeMOCHHTE3NpYIole OakTepun. 3HaYeHHE XEeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B kieTke. PaciienyieHue BElEeCTB, BbAECIECHUE U aKKyMYJIHMPOBAHHWE DHEPIUU B
KJIeTKe. DTambl sHepreTudeckoro oomena. ['mukonus. bpoxxenue u ero Buabl. KuciopoaHoe okucieHue, wiu
KJIeTO4HOe JpixaHue. OkucnaurenbHoe GpochopmmmpoBanue. IH(HEeKTUBHOCTh SJHEPTETUYECKOI0 OOMEHA.

Peakuuu wmarpuuHoro cunre3a. ['eHernueckas uHpopmamus u JHK. Peanuzanus renermueckoi
uHpopmanun B KieTke. ['eHernueckuit koa M ero cpoiicTBa. TpaHckpumnius — marpuunbiii cuHte3 PHK.
Tpancnsauuss — OuocuHTe3 Oenka. Ortambl TpaHcnauuu. KonupoBanue amuHOkuciaoT. Poms pubGocom B
O6uocuHTe3e Oenka.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Mctopus otkpsiTis Bupycos (. Y. BanoBckuit). OcobeHHOCTH
CTpPOEHMSI M JKM3HEHHOTO IMKJa BHpPycoB. bakrtepmodaru. bone3sHu pacteHuii, *UBOTHBIX U YeJOBEKa,
BbI3bIBaéMble BHUpycamH. Bupyc ummyHozeduumrta uenoBeka (BUY) — BozOyaurens CIIW/la. OO6partnas
TPaHCKPUIILIHKS, peBepTa3a U uuTerpasa. [Ipodpuiaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHU.

JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuuel u cxembl: «Tunbsl nutanusy», «Metabonuzm», «MHUTOXOHAPHUS», «DHEPreTUUECKU OOMEH»,
«Xnopomiacty, «®otocuntes», «Ctpoenne JJHK», «Ctpoenue n GpyHKImoHUpoBaHHe TeHay, «CuHTe3 Oenkay,
«['enernueckuit kom», «Bupyce», «bakrepuodarn», «Ctpoenune u ku3HeHHbIM 1ukn Bupyca CIIN/a,
6axTepuodara», «Pemnmuxarus JHK».

Ob6opynoBanue: Moxaenu-anuinkaun «Yasoenue JIHK wu Tpanckpunuus», «buocuHTe3 Oenkay,
«CtpoeHue KieTkn», Moaens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1y, wiM KW3HEHHBIM UK KieTku. MHTepdaza m muto3. Ilporecchl, mpoTekaromue B
untepdaze. Pernnmukanus — peakius marpuuydoro cuHresa JJHK. Crpoenne xpomocom. XpoMoCcOMHBIN Habop —



KapuoTuIl. JIMIUTOMAHBIA W TaIUIOMJAHBIA XPOMOCOMHBIE HAOOpBL. XpomaTtuabl. lluToMOrMUYecKre OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYaIbHOTO PA3BUTHSI OPTaHU3MOB.

Jenenne knerkn — muto3. Cragum muto3a. [Ipoumeccel, mpoucxonsdnme Ha pasHbIX CTaAMSIX MHUTO3A.
buonornueckuii cMbICII MUTO3A.

[TporpamMmmupyemast TuOeb KJISTKH — arlonTo3.

@opMbl pa3MHOKEHHUs OpPraHU3MOB: Oecronoe M MojoBoe. Buabsl Gecrosoro pa3MHOXKEHHS: JAeJICHHE
HAJBOE, TMOYKOBAHHWE OJHO- M MHOIOKIIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYCHUE JIJIs1 CEJICKIIUH.

[TonoBoe pa3MHOMXKEHUE, €r0 OTINYUS OT OECIOIOro.

Meiio3. Ctaguu Meiiosa. [Iponecchl, mpoucxoasiye Ha ctaausx Meiosa. [loBenenre XxpoMocoM B Meiio3e.
Kpoccunrosep. bruonornueckuii cMbIca U 3HaUE€HUE MEH03a.

I'amerorenes — mpoiiecc 00pa3oBaHUS MOJIOBBIX KJIETOK Yy JKMBOTHBIX. [107OBBIE KeJe3bl: CEMCHHUKH H
saugaukd. OOpa3oBaHNe M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo3ou i, SUIeKIeTKa) — CIepMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOCHHUS AULIEKIIETOK U criepMaTro3ouaoB. OmiogoTBopenue. [lapreHorenes.

NunuBuayanpbHOoe  pasBuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). OTarbl
SMOpPUOHAILHOTO  PAa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJCHHE, TacTPYJSIHs, OPTraHOTCHE3.
[TocToMOproHaNBHOE pa3BUTHE. THITBI MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSMOE, HEMpsMOe (JTMYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU PA3BUTHSL.

JdemoHcTpaumnu:

Tabmumpr 1 cxembl: «DoOpMbl pa3MHOKEHHMSI OPraHU3MOBY», «/IBOMHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHHil», «/lenenue kinetku Oaktepuit»y, «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue XpoMocoMbl», «Kierounbiii iukiny, «Pemmukamusa JJHK», «Murtosy, «Meito3y», «lIpsmoe u
HETpsIMOE pa3BUTHEY, «[ amMeToreHe3 y MIEKOMUTAIOIMIMNX U YeJIoBeKay, «OCHOBHBIE CTaIUM OHTOTECHE3a.

OOopynoBaHue: MHKPOCKON, MHKporpemnapaTsl «CrepMaTo30uabl MIICKOIUTAIONIETO», «SIHIeKIeTKa
MJeKonuTaweroy, «KapuokrnHes B KJIETKax KOpEIIKa JIyKa», MarHuTHas MOJeNb-alniuiukanus «/lenenue
kietku», Moaens JIHK, mogens meTadaznoii XxpoMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

Jlaboparopnast padota Ne 3. «HabGmromenwe mMuTo3a B KJIETKAaX KOHYHMKA KOpPEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenaparax.

Jlaboparopnas padota Ne 4. «M3yueHune cTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpEnaparax.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mcropust pa3BUTHS TE€HETUKH. Pojb HMUTOJIOTMHM W SMOPHOJIOTUU B
CTaHOBJICHUH T€HETUKU. Bkiiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETUKH. MeTOJlbl TeHEeTUKU
(TMOpUIONOTUYECKUH, IMTOTEHETUYECKH, MOJEKYIIpHO-TeHeTHUecKuii). OCHOBHbIE T€HETHMUYECKHUE MOHSATHUS.
['eneTnveckasi CHMBOJIMKA, UCIIOIb3yeMasi B CXeMax CKpEIIMBaHUH.

3aKOHOMEpPHOCTH  HACJIEIOBaHWsl MpPHU3HAKOB, ycTaHoBieHHble [. Mennenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eauHO0-00pa3us TUOpPUIOB MEpBOro MOKoJeHHs. [IpaBuio MOMHUHHMpOBaHHS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [loHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurunOpuaHoe CKpempBaHue. 3aKOH HE3aBUCHUMOTO HacJeIOBaHMs Tpu3HAKoB. l[luToreHernueckue
OCHOBBI JIUTHOPHUJIHOTO CKPEIIUBaHUS. AHAIM3HUPYIONIee CKpemuBaHue. Vcmoib30BaHNWE aHATU3UPYIOMIETO
CKpEIIMBAHUS JUIS ONIPEIEIICHUs TeHOTUIIa OCOOU.

CuerieHHOe HacnenoBaHue Tpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HaclIeJJOBAHHIO TEHOB.
Hapymienue cuieryienrst reHOB B Pe3yJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHEeTHYeCKue KapThl.

['eneTuka nona. XpoMOCOMHOE OmnpeiesieHue 1nojaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['oMOraMeTHbIe U
reTeporameTHbie opranu3Mel. HaciienoBanve nmpu3HaKoB, CIETUIEHHBIX C ITOJIOM.

N3menunBocTh. Buapl W3MEHUYMBOCTH: HEHACHEACTBEHHass W HaclleACTBeHHas. Poib cpenbl B
HEHACJIeJICTBEHHOW U3MEHUYHMBOCTH. XapaKTepUCTHKA MOIU(DUKAIIMOHHON N3MEHYMBOCTU. BapuaonHuslil pan u
BapuanuoHHas KpuBas. Hopma peaknuu npusHaka. KoaumdecTBeHHbIE W Ka4eCTBEHHBIC MPU3HAKKM M UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.



HacnencTBennasi, wiM reHOTUIIUYECKas, H3MEHUYMBOCTh. KOMOMHAaTHMBHAs H3MEHUHMBOCTh. Melo3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW M3MEHYMBOCTH. MyTalnMOHHas M3MEHUYMBOCTh. Kiaccudukarus
MyTaIii: T€HHBbIC, XPOMOCOMHBIC, TeHOMHBIE. YacToTa M NMpUYMHBI MyTaruid. MyrareHHble (hakTopbl. 3aKOH
TOMOJIOTMYECKUX PSAOB B HAaCIEACTBEHHOM n3MeHunBocTy H. U. BaBuiosa.

BHesiepHast HacI€1CTBEHHOCTh U H3MEHUYUBOCTbD.

I'enetuka yenoBeka. Kapuortun yenoBeka. OCHOBHBIE METO/bl T€HETHKM YEJIOBEKA: I€HEAJIOTHUYECKUM,
OJIM3HELIOBBIN, TUTOTEHETUYECKUN, OMOXUMUYECKUH, MOJIEKYIsipHO-TeHeTuuecKuid. COBpeMEHHOE OIpe/eeHne
TEHOTHUIIA: IOJHOIN€HOMHOE CEKBEHHPOBAHWE, T'C€HOTHUIMPOBAaHHE, B TOM uyucie ¢ nomoupto [II[P-ananusa.
HacnencrBennsle  3a0oneBaHMs ~ 4eNOBEKa:  TIeHHble  Oosie3HHM,  OOJE€3HM  C  HACIEACTBEHHOMN
MIPEIPacroIOKEeHHOCThI0, XpOMOCOMHBIE Oosie3nn. Comarnyeckue U TeHepaTHBHble MyTanuu. CTBOJIOBBIE
kieTkd. IlpuHnunel 310poBOro o6pasa >KWM3HM, AMATHOCTUKH, MPO(YUIAKTUKM W JIEYEHUS TeHETUYECKUX
Oone3nell. MemKO-reHeTHYeCKOe KOHCYIbTHPOBAaHNE. 3HAYEHNE METUIIUHCKON TeHETUKHU B MPEIOTBPAILECHUH U
JIeUCHUH TeHETUYECKUX 3a00JIeBaHNI YeI0BeKa.

JdemoHcTpauuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorcknii, H. U.
Basuiios.

Tabmumpl 1 cxembl: «MOHOrMOpPHIHOE CKpELIMBAHWE W €ro LUTOTEHETHYECKas OCHOBa», «3aKOH
pacileryieHus U €ro IUTOT€HEeTUYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «J{urubpuiHoe CKpelirBaHUEey,
«uronornyeckue OCHOBBI TUTHOPHIHOTO CKpeIMBaHHs», «Meio3», «B3auMoJeiicTBie aleNbHBIX T'€HOBY,
«['eneTnueckue KapThl paCTEHUM, )KUBOTHBIX U YEJIOBEKay, «I eHeTHKa moJyiay», «3aKOHOMEPHOCTH HACJe10BaHus,
CLIETVIEHHOTO C MoJoM», «KapnoTtumsl 4enoBeka U AKUBOTHBIX», «Buipl namMenunBoctny», «MoaupukanoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gpakropay, «I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHYHBOCTHY.

O6opynoBanue: Moaenu-anmiIukanuu «MOHOTHOpUAHOE CKpelnBaHuey, «HemnonHoe TOMUHUPOBAHUEY,
«lurubpunnoe ckpenmBanuey, «llepekpéct xpoMocom», MUKPOCKOTT M MUKponpenapat «/Ipozodunay (Hopma,
MyTau (GOpMbI KPBIIBEB U OKPACKHU Tena), repOapuii «I'opoX moceBHOM».

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopnas padota Ne 5. «3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO U TUTHOPHUIHOTO CKPEIIMBAHUS Y
Ipo30(HIIBl Ha TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopnas pabora Ne 6. «M3yuenne MmoauuKaIMOHHOW U3MEHUYNBOCTH, IOCTPOCHUE BAPUAITMOHHOTO
psiia ¥ BapuallMOHHOW KPUBOM.

Jlaboparopnas pabota Ne 7. «AHanu3 myTanuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpENnapaTax».

[IpaxTuueckast padora Ne 2. «CocTaBieHue 1 aHalau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuusl Kak HayKa M IIpoLecc. 3apoXKIEHUE CeleKIMH U nomectukanus. Ydyenue H. M. BaBunosa o
[EHTPax MPOUCXOKACHUS M MHOT000pa3usi KyJNbTYPHBIX pacTeHUH. L[eHTpbl MPOUCXOXKACHHUS AOMAIIHHUX
KHUBOTHBIX. CopT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METOJbl CeNIeKIMH. MaccoBbIi M MHAWBHUIYAJIbHBIM OTOOPBHI B CEJEKIMH pPACTEHUN U
KHUBOTHBIX. OIleHKa »JKcTepbepa. biIM3KOpoACTBEHHOE CKpelmMBaHue — UHOpuauHr. Yucras JUHMSL.
CkpemuBanue 4ucThIX JUHUHN. ['eTepo3uc, wim rubpuanas cuna. HepoacTBeHHoe ckpeluBaHue — ayTOpHIMHT.
Otnanénnas rubpunuzanus u e€ ycnexu. MIckyccTBEHHBIM MyTareHes M mojlydeHue NoJUIUIonaoB. JlocTuxkeHus
CEJIEKIIMM PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib NPOU3BOACTBA. ['€HHAas WH)KEeHepHs. DTanbl CO3AaHUS PEKOMOWHAHTHOM
JIHK u TtpaHcrennbix opraHu3moB. Kiierounas wunxkeHepus. KinerouHble KynbTypbl. MHKpPOKIOHAIBHOE
pa3MHOXKeHHe pacTeHuid. KiioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SWCTBEHHBIX OPraHHU3MOB.
Okonorudeckue u studeckue mpoodiemsl. ['MO — reneTndyecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI.

JleMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuie! u cxembl: kapTa «LleHTpBI MPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHuit», «Iloposs
JIOMalTHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OtnanéHHas rudpuauzanusy», «PaboTel akagemMuka
M. @. UBanoBay, «llomumnonaus», «O0BEKThl OMOTEXHONIOTHNY, «KII€TOUHBIE KYJIBTYphl M KJIOHHPOBAHHE,
«KoHcTpynpoBaHue U IepeHoc reHOB, XpPOMOCOM.



OO6opynoBaHue: MyJISDKU TUIOI0B M KOPHEIIIIOZO0B AUKUX ()OPM U KYJIBTYPHBIX COPTOB pacTeHU, repoapuii
«CeNbCKOX 035 ICTBEHHBIEC PACTEHUS.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

Okckypceusi «OCHOBHBIE METOJbl U JTOCTHIKEHUS CEJIEKLUU PACTEHUH U KUBOTHBIX (HA CEJEKIMOHHYIO
CTaHIUIO, ITUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIN Yy4acTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTOpHIO
arpOyHHUBEPCUTETA WIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennocsiiku BOSHUKHOBEHUS 3BOJIOLMOHHON T€OpUHU. DBOJIIOLIMOHHAS TeOpusl U €€ MECTO B OMOJIOTHH.
Bnusinue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHM U APYTUX HAYK.

CeugerenbctBa 3Boiroluu. IlaseoHToNmOrMyeckue: MOCIEAOBAaTENBHOCTh  IOSABICHHUS BHUJOB B
MAJICOHTOJIOTHYECKOM JIeTonucH, iepexoanbie (opmbl. bruoreorpadpuueckue: cXoIcTBO U paznuuue GayH u ¢iaop
MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMUYECKUE: CXOACTBA U Pa3IMuusi SMOPHUOHOB pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHHUTEIBHO-
aHATOMMYECKHE: TOMOJIOTMYHbIC, AaHAJOIMYHblE, pPYAMMEHTapHblE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHU3MOB HACIIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX IyTeH y BcCeX
OpPraHHU3MOB.

OpomounonHas teopus Y. JlapBuna. [IpennochbUlkM BO3HHMKHOBEHMs JapBHHM3MA. [IBMDKYIME CHIIBI
HBOJIIOLMM BUAOB 1O /lapBuHY (M30BITOYHOE PAa3MHOXKEHUE MPU OIPAaHUYEHHOCTH PECYpPCOB, HEONpeAeaEHHas
M3MEHUYUBOCTb, 00pH0Oa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosionnu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBosronust. [Tomynsnus kak e1uHUIIa BUAA U SBOJIIOLUH.

JiBrxyue cuiibl ((akTopbl) SBOJIIOLUU BHIOB B Ipupoje. MyTalMOHHBIM Mporecc 1 KOMOMHATUBHAS
M3MEHYMBOCTD. [lomysIoHHbIe BOJTHBI U Apeiid reHoB. M30msamust 1 MUrpanusi.

EcrecTBenHbII 0TOOp — HaMpaBISIOMUI (GakTop IBOTOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

ITprucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoJrouuu. [IpuMeps! npucnocobiieHuil y opraHu3mMoB.
Apomopdo3bl M UIHO-aJalTALUH.

Bun u BumooOpaszoBanue. Kpurepuu Buma. OcHoBHBIC (opMmBbl BHI000pa3zoBaHus: reorpaduueckoe,
9KOJIOTMYECKOE.

Makpospomronust. @opmbl 3BoMOIMK:  QUIIETHYECKasl, JAUBEPreHTHAs, KOHBEPreHTHas, MapajuleibHasl.
HeoOpaTMOCTb 3BOJIOIUH.

[IpoucxoxaeHue oT Heclleualu3upOBaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anus. AJanTuBHas
paauanus.

JdemMoHcTpanum:

IToprpersr: K. JIunneit, K. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, D.
Mromnep, A. H. Ceseprios.

Tabnuue! 1 cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3eMiie», «3apOoIbIId O3BOHOYHBIX KUBOTHBIXY,
«Apxeonrtepukc», «Popmbl 60pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBI 0TOODP», «MHOroobpasue coproB
pacteHuit», «MHoroobpazue TOpoA  KHUBOTHBIX», «llomymsamum», «MyTauMoOHHAas W3MEHYHUBOCTbHY,
«Apomopdoss», «Manoanantanumn», «O0mmas aereHepauus», «JBuxyume cuiibl 3Boionuny, «Kapra-cxema
Mmapuipyra nyremectsus Y. Jlapsunay, «boprba 3a cymiectBoBaHue», «IIpucrnocoO0iIeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe Bua000pa3oBaHue», « IKOJIOTHYECKOE BUI000Pa30BAHHE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C pPa3IMYHbBIMM THUIAMU OKpPAcKH, HabOp IUIOAOB M CEMsH,
koutekuust  «lIpuMepsl 3alIUTHBIX NPUCHOCOOIEHUN Yy JKUBOTHBIX», MoOjedb «OCHOBHBIE HaIpaBlICHUS
ABOJIIOLIMNY, 00bEMHas Moieb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapta Mupa, KoOieKius «@DOpMbI COXPaHHOCTH WCKOMAEMBIX JKUBOTHBIX U
pacrenuit», monens ammiukanus «llepekpéct xpomocom», BiaxkHbIE Ipenaparbl «Pa3BUTHE HACEKOMOTOY,
«Pa3Butue nArymku», Mukpormnpenapar «Jposoduna» (Hopma, Myrauu GOpMbI KPbUTEEB U OKPACKU TENA).

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Jlaboparopnast pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHIECKOMY KPUTEPHIOY.



Jlaboparopnast pabora Ne 2. «OmucaHue TPHUCTIOCOOJCHHOCTH OpraHu3Ma W €€ OTHOCHTEIIBHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBEeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHBIe NPEACTABICHUS O 3apOXKACHUN KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS KU3HU Ha 3eMIIe:
abuoreHe3 M mMaHCHepMHs. XUMHYECKash OHBOJIONHS. AOHOTeHHBIH CHHTE3 OpPraHWYECKHX BEIIECTB W3
HEOPraHWYECKHX. OKCIIEPUMEHTAJIbHOE MOATBEPKIACHUE XUMHUYECKOM »sBoitounu. HadanpHble 3Tamnsl
ounonornueckoi sBomonuu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HHUKHOBCHHE
poToKIeTKH. [IepBble KIETKN U UX 3BOJOLNA. POPMUPOBAHUE OCHOBHBIX IPYIIII )KMBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emse mo spam u mnepuodam. Karapxeil. Apxeiickas W HpPOTEPO30MCKas SPBI.
[Taneo3oiickas spa U €€ mepuoibl: KEMOPHIUCKUN, OPAOBUKCKHUHN, CUITyPUHCKHH, TEBOHCKHUM, KAMEHHOYTOJIbHBIMH,
MIEPMCKHUM.

Me3so30iickas 3pa 1 €€ Iepuoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMAaTa ¥ reoJIOTMYecKuX npoueccoB. OCHOBHBIE 3TAlbl 3BOJIIOIMU PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApoMop(do3bl y pacTeHuit U KUBOTHBIX. [losiBleHUe, pacuBeT M BHIMHUpPAHUE TPYII >KUBBIX
OpPraHHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpakeHHe »3BodoUUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

DBOJIIOLIMS YeJIOBeKa. AHTPOIIONIOrUs KaK Hayka. Pa3BuTue nmpencTaBlieHuil O MPOUCXOXKICHUN YEI0BEKa.
Metoapl u3ydyeHus aHTpororeHeza. CxoacTBa M pa3nuuusi 4YelOBEKa M JKUBOTHBIX. CHcTeMaTHdeckoe
10JIO’KEHUE YEJIOBEKa.

JBmxymme cuibl (hakTopsl) aHTpornoreHe3a. HaciencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIA OTOOD.
OO61ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUIl TPy, MBIILIICHUE, PEYb.

OcCHOBHbIE CTaJUM M BETBHU OHBOJIOLMU YEJIOBEKa: aBCTpajonuTeku, YenaoBek ymenbid, Yenosek
npsaMoxosamui, Yemoek HeaHaepranbckui, YemoBek pasymHbli. Haxooku MCKOIIAeMBIX OCTATKOB, BpeMs
CYIIECTBOBaHMUSI, 00JIACTh paCIPOCTpaHEHUs, 00bEM FOJOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME PAChl: €BporeouaHas (€Bpa3uiickas), HErpo-aBCTpajouHAS
(3KkBaTOpHAJIbHASA), MOHIOJIOMAHAS (a3MaTCKO-aMepHUKaHCKasi). UepTbl MPUCIOCOOIEHHOCTH Ipe/ICTaBUTENIEH
YeJI0BEYECKHX pac K yCIOBUSAM cyliecTBoBaHMs. EquMHCTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapsus.

Tabmuuel u cxembl: «Bo3HukHoBeHue ConHeyHOW cHCTeMbl», «Pa3BUTHE OpPraHUYECKOro MHpay,
«PacturenbHast knetka», <«OKuBoTHas kietka», «lIpokapuoTuueckas kieTka», «CoBpeMeHHas cucrema
OpPraHU4ecKoro Mupay, «CpaBHEHHE aHaTOMUYECKUX YepT CTPOCHMS YeIOBEKa U YEIOBEKOOOPA3HBIX 00€3bsIH»,
«OCHOBHBIE MECTa NAJIECOHTOJOTMYECKMX HAXOJOK MPEJKOB COBPEMEHHOI'O YEJIOBEKa», «JlpeBHEHIINE IO,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE IO, «HenoBeuecKue pacol».

O6opynoBanune: Myspku  «lIpoucxoxkmenue uenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA, IMUTEKAHTPOIIA,
HeaHJiepTaiblia, KpOMaHbOHIIA), CICTKH MM U300paKeHUsI KAMEHHBIX OpYAMHA MEepPBOOBITHOTO YeloBeKa (KaMHHU -
qonmepsl, pyOuna, ckpebia), reoxpoHosiornyeckas Tabiauna, Koyutekuus «PopMbl COXpPAaHHOCTH HCKOIMAEMbIX
KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

[TpakTuyeckas padora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUSX Y.

DKcKypeusi «DBOJIIOIUS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WM KpaeBeIYEeCKHit
My3ei).

Tema 3. Opranusmbl 4 OKpY KalLIas cpeaa.

OKoJorusi Kak HaykKa. 3aJauyd M pasfenbl 3KOJOTrMu. MeToabl JKOJOTMYECKMX HCCIIECJOBAHMM.
DKOJI0TrM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue Qakropel. Kmaccudukamus skomornuecknx (akTopoB: aOMOTHYECKHE, OMOTUYECKHE U
aHTponoreHHsle. JleficTBUE 3K0I0rn4eckux (pakTopoB Ha OPraHU3MBI.



AOGuoTtndeckne (akTophl: CBeT, TeMmIepaTrypa, BiIaxHoCcTh. doronepuoausm. Ilpucnocobnenus
OPraHU3MOB K JIeHCTBHIO aOMOTHUYECKUX (PaKTOPOB. bHOIOrMuecKkue puTMsl.

buotnueckue daktopel. Buapsl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITUS, XHUIITHUYECTBO, CUMONO03 U
ero ¢opmbl. IlapasuTusm, Koomepanus, MyTyaJlIn3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HaXJIEOHHYECTBO).
AMeHcanu3M, HEUTpanu3M. 3HaueHHe OMOTHYECKMX B3aUMOJCHCTBUN ISl CYIIECTBOBAHMUS OpPTaHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyiasiuuu. OCHOBHBIE IIOKa3aTelnd MOMYJSALUH: YUCIEHHOCTb,
IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MUTpalus. JMHAMHKA YHCICHHOCTH NONYJSIMA H €&
perysIus.

JdemoHcTpauuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuuer u  cxembl: kapta «lIpupomubie 30HBI 3emin», «Cpeasl OOUTAaHUS OPraHU3MOBY,
«Doronepuoanzmy», «llomynsanumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOIMYIISIUN HHPY30pUU-Ty(HETbKI,
«[Tumesble nenm».

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopnas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHWUS.

JlaGopatopnas padota Ne 4. «BiusiHue CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTruyeckas padora Ne 2. «Ilocuér MIOTHOCTH NOMYJISALMMA pa3HbIX BUJIOB PACTCHUI.

Tema 4. Coo01iecTBa M DKOJOrHYecKre CUHCTEMBbI.

CoobmiectBo opraHu3mMoB — OwuoneHno3. CTpykTypbl OWOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunbl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Okonornyeckue cucreMsl (3xocucteMsl). [lonsaTe 06 skocucteme u OuoreoneHose. OYHKINOHAIbHbIE
KOMIIOHEHTBI SKOCHUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, peaAyleHThl. KpyroBopoT BeIecTB U MOTOK SHEPIHU B
skocucteme. Tpodudeckue (MUIIeBbie) YpoBHU dKocucTeMbl. [lumieBbie nenu u cetn. OCHOBHBIE MOKAa3aTeNn
HKOCHUCTEMBI: OHMoMacca, MPOMYKIHA. JKOJIOTMYECKHE MUPAMUABI: TPOMYKIMH, YHCICHHOCTH, OHWOMACCHI.
CBoiicTBa HKOCUCTEM: YCTOMUMBOCTD, cCaMoperyJsiius, pazsute. Cykueccus.

ITpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOcHCTeMa XBOMHOI'O MM IIMPOKOJIMCTBEHHOIO
neca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOOIKOocUCTeMbl. buonoruueckoe U X034iCTBEHHOE
3HAa4YEeHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopa3znoobpazue kak (akrop ycroitunBoctu 3xocucteM. CoxpaHeHne OHOIOTHYECKOT0 pa3HO00pa3us Ha
3emie.

VYuenue B. 1. Bepnaackoro o ouocdepe. I'panuiipl, coctaB u cTpykTypa ouocdepsl. )KuBoe BelecTBo U
ero ¢pyakun. OcobenHocTy Ouocepsl Kak rinodaibHON sKocucTeMbl. /IMHaMu4Yeckoe paBHOBeCHE U OOpaTHas
CBsI3b B OHocdepe.

KpyroBopotsl BemiecTB M OHMOr€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (YIjepojaa, a3oTa). 30HaJbHOCTb
ounocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoeuecTBo B Onochepe 3emnu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobabHbIe HIKOTOTHUECKUE
POOIEeMBI.

CocymectBoBaHue Npupobl U yenoBeuecTBa. CoxpaHeHHe OMOpPa3HOOOpa3usi Kak OCHOBA YCTOMYHMBOCTHU
onocdeprr. OCHOBA paIMOHAIBHOTO YIPABJICHUS MPUPOTHBIMU PECYpcaMy M MX MCHOJb30BaHUE. JloCTIKeHUs
OMOJIOTUHU U OXpaHa IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.

Tabmuuer u cxemsl: «[lumeBsie nenm», «buoIEeHO3: cocTaB U cTpykTypay, «lIpupomnbie coolmiecTBay,
«enu nmuTtanusa», «OKojgoruyeckas nupamuiaay, «buocdepa m yenoBex», «IKocUCTEMa IHUPOKOIUCTBEHHOTO
neca», «IKocHCTEeMa XBOMHOro Jeca», «buoueHo3 Bogoémay, «ArpoueHos3», «lIpuMepHble aHTPONOreHHbIE
BO3ICUCTBUS Ha NPHUPONY», «BakHeiline MCTOYHMKM 3arps3HEHUs BO3JyXa M TPYHTOBBIX Boni», «llouBa —
BaXkHeiImas cocrapisomas ouochepsr», «DakTopbl nerpaganuu mousy, «IlapHukoBbiil 3pdexTy, «DakTopbl
paZMoOaKkTUBHOIO 3arps3HeHust Oumocdepbl», «OOmast crpykrypa Ouocdepni», «PacrnpocTpaHeHHe >XU3HU B



ounocdepe», «O30HOBBIN 3kpaH Ouochepwr», «KpyroBopor yriaepoma B Ouocdepe», «KpyroBopor azora B
IPUPOJEL».

O6opynoBanue: Moenb-anIuIMKaIus « Tunmuaable OMOLIEHO3bI», TepOapuii «PacTurensHbIe cO00MECTBaY,
Koyekuu «buoreHo3», «BpeauTtenn BaXHEUIIMX CENbCKOXO35MCTBEHHBIX KYIbTYp», repOapuul M KOJUIEKLIUU
pacTeHUN U KUBOTHBIX, MPUHAJUICKAIIME K PA3HBIM 3KOJOTHYECKHUM TpyIaM OJHOTO Buaa, KpacHas kHuUra
Poccutickoit deneparuu, n300pakeHUs OXPaHIEMbIX BUIOB PACTCHHM W )KHBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTUN HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCA TPEOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYArOIIMMUCS

IIpOrpamMM CpeHero o0IIero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TIPEAMETHBIM.
JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOCHHs IpeaMmera «bHOJIOrUsS» BBIIEIEHBI CIEAYIOLINE
COCTaBJISIOUINE: OCO3HAHHME OO0YYAIONIMMHCS POCCHICKOM TpakIaHCKOH WIEGHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONPEICICHHUIO, HAJMYME MOTHBAIMM K OOydeHHIO OHOJIOTHUH,
LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUI JHMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH U
UCTOPUYECKUX TpaJulMil pa3BUTUS OHUOJIOTMYECKOTO 3HAHHs, TOTOBHOCTh M CIOCOOHOCTh OOYyYaromuxcs
PYKOBOJICTBOBATbCS B CBOEH JI€ATEIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, HPUCYIIUMH CUCTEME
OMO0JIOTNYEeCKOTO O00pa30BaHUs, HAJIMYME HKOJOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JlnuHOCTHBIE pE3yJbTaThl OCBOEHHUS Hpenmera «buoNOTHS» AOCTUTalOTCS B €IUHCTBE Y4eOHOH
BOCIIUTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMH POCCHUMCKUMH COLMOKYJIBTYPHBIMH,
HUCTOPUYECKIMH U JyXOBHO-HPABCTBECHHBIMU IIEHHOCTSIMH, TPUHSATHIMA B OOIIECTBE MpaBWJIAMH M HOPMaMH
MOBEICHUA M CIIOCOOCTBYIOT IIpOLECCaM CaMOIIO3HAHUS, CaMOBOCIMTAHUS U CaMOpa3BUTHUA, pa3BUTHUSA
BHYTPEHHEH MO3UIMHU JUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K 3aKOHY M IPaBOMNOPSAIKY, YEIOBEKY Tpylda H
CTaplieMy MOKOJIEHHUIO, B3AUMHOTO YBa)KeHUsI, 0EPEKHOTO OTHOLICHHS K KYyJIbTYPHOMY HACIEAUIO U TPAIULIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUpoae U OKPYKAKOLIEH cpeie.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» AOMKHBI OTpa)XkaTb FOTOBHOCTb U
CHOCOOHOCTH 00yYaIOUINXCs PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN TMYHOCTH, CUCTEMOMN
LEHHOCTHBIX OPHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPaJAULUOHHBIM
LIEHHOCTAM POCCHUHCKOro OOIIECTBa, pacIIMPEHUE >KM3HEHHOI'O OIbITa U OIbITa JAEATEIbHOCTU B IIpoliecce
peajin3ali OCHOBHBIX HAIIPABJIEHUH BOCIIUTATENbHOMN AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYyYaroIIerocs Kak aKTHMBHOIO U OTBETCTBEHHOTO 4YIieHA
POCCHIICKOTO 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JAEATENILHOCTU IMpPH CO3JaHMM Y4YeOHBIX IMPOEKTOB, PEIIECHUU
y4eOHBIX U MMO3HABATENbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONpPENENsTh COOCTBEHHYIO MO3MIIMIO 1O OTHOIIEHHUIO K SBJICHUSM COBPEMEHHOM >KU3HHU U
OOBACHATH €€,

YMEHHE YYUTHIBATh B CBOUX JEHCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHUS IIOJEH C
pa3HbIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMU M COITUAIBHBIM MOJOXKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOIO BBINOJHEHHUS Y4YEOHBIX, MO3HABATENbHBIX U
HCCIIEIOBATENbCKUX 3a/1a4, YBaKUTEIbHOIO OTHOIIEHUS K MHEHHUIO OIIOHEHTOB INPU OOCYXJIEHUHU CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU J€ATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIINTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaKIaHCKOW WIACHTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, roproctu 3a CBOM Kpai, cBOK PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHANIbHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K NMPUPOJHOMY HACIEAUI0 W MaMSATHUKAaM IMPHUPOAbI, JAOCTIKEeHUsM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIIE;

CIIOCOOHOCTH OIICHMBATh BKJIQJl POCCHIMCKUX YYEHBIX B CTAHOBIIEHHWE W pPa3BUTHE OMOJOTHHU, TOHUMAaHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB MIPUPO/IBI, B AKH3HHU YEJIOBEKa U COBPEMEHHOT'0 OOIIEeCTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTB K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;



CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M MPUHUMAaTh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSACh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MIOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIECHHE K CBOUM POJMTENSAM, CO3JAHUIO CEMbHM HAa OCHOBE OCO3HAHHOI'O NPUHSATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU HApo1oB Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsl 3CTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA,
CriopTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTbH K CAMOBBIPAYKEHHIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH KaU€CTBA TBOPUYECKOM
JINYHOCTH;

5) ¢usuyeckoro BoCHUTAHUSA, (OPMHUPOBAHHUSA KYJIBTYPbl 3A0POBbSI M JIMOLMOHAJIBLHOIO
Os1aromosty4ms:

MMOHUMaHWE U peanu3anus 370pOBOTO W Oe30macHOro obOpasa KHM3HH (370pOBOE MUTAaHUE, COOJIIOJICHUE
TUTHCHUYECKUX TIPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXHM 3aHATHH W OTAbIXA, PEryisipHas (u3ndecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXHYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IEHHOCTU MPAaBUI MHAUBHIYATLHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B CUTYaIIUSX,
YIPOKAKOIINX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HaHUE TMOCJEACTBUN W HENPHUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJCHUS ajJKOrojisi, HapKOTHUKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOM JESITEIBHOCTH TEXHOJOTHYECKON U COIMAIbHOM HANpPaBJICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO BBIIIOJHATH TAKYIO IEATEIbHOCTD;

MHTEpEC K pa3nu4HbIM chepam mnpodeccuoHaIbHON NEeATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPA30BAHUIO HA MPOTSHKECHUH BCCH KU3HU;

7) 3K0JI0rMYEeCKOT0 BOCIIMTAHMS:

HKOJIOTMUYECKU I1eIecO00pa3HOe OTHOIICHHE K MPHUpOoJie KaK HWCTOYHUKY JKU3HH Ha 3emiie, OCHOBE &
CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS HSKOJIOTMUECKOW KYJIBTYPBI: MPHOOPETCHHE OMbITa IJIAHUPOBAHUS IOCTYNKOB U
OIIEHKHU UX BO3MOKHBIX MTOCIEACTBHM JJIsI OKPY>KAKOIIEN CPEIBI;

OCO3HaHUe TT00aTbHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil X pelIeHHs;

CIOCOOHOCTH HCIONIb30BaTh MPUOOpETaeMble MPH W3YYCHUHU OUOJIOTMH 3HAHUS U YMEHUsS MPU pElIeHUU
mpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTOIB30BaHIEM (COOIIOIEHNE TIPABUII TOBEJICHUS B TIPUPO/IE,
HaIpaBJIEHHBIX HA COXpaHEHUE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JIEUCTBUM, TMPUHOCSIIIMX Bpel OKpPYXKAlolled MPUPOJHON Cpelne, yMEHHUE
MPOTHO3UPOBATh  HEONArONMPHUSATHBIE  HDKOJOTMYECKHE TOCIAEACTBHS  MPEANPUHUMAECMBIX  OEHCTBUI U
MpeI0TBpalaTh HX;

HAJIMYHUE PA3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHMYECKON KYJBTYphI, OMNbITAa AEATEIbHOCTH
AKOJIOTUYECKON HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAThCS MMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLIMAIIBHOW  MPAKTHKE, TOTOBHOCTM K YYacTHUIO B TMPAKTUYECKOM JEATENBHOCTH  3KOJOTMUECKOU
HAINpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
OOIIIECTBEHHO! MPaKTUKHA, OCHOBAHHOTO Ha JIMANOre KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHHUE S3bIKOBOM W YHWTATEIIbCKOM KYJbTYpPhl KAaK CpEICTBAa B3aUMOJCHCTBUS MEXIY
JIIOABMHU U TIO3HAHUS MUPA;



MOHUMaHHUE CcHeuuPUKU OMOJIOTUM KaK HayKd, OCO3HaHUS €€ poyid B (POPMHUPOBAHUHU PAIOHAIBHOIO
HAy4YHOT'O MBIIUICHUS, CO3/IaHUU L[EJIOCTHOTO MPECTABIECHUS 00 OKpYKaIoIlleM MHUpE KaK O €AMHCTBE MPUPOIBL,
YyelnoBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHWH MpoOJIeM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHSI;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJII COBPEMEHHOW HHMBIJIM3AIMUA: O0ECIICUCHUS HOBOTO YPOBHS
pa3BUTHA MEIUIMHBI, CO3/IaHWE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX pellaTh PEeCypCHbIe MPOOIeMbl
pa3BUTHS YEJIOBEYECTBA, IOUCKA MyTEHl BbIXOAA M3 IMIOOAIBHBIX SKOJOTMYECKHX Mpo0ieM M olecredeHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIIOJIB30BAHUIO MIPUPOIHBIX PECYPCOB B POPMUPOBAHUIO
HOBBIX CTaHJIapTOB >KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OWUOJOTMUECKUX 3HAHMWA B LENSIX IOBBIIIEHUSA OOIIEH KYyJIbTYpHI,
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIMOHAJIBHOW TPaMOTHOCTH OO0YyYarolIuxcs,
dbopMUpyeMoii pu N3ydeHUH OHOJIOTHH;

MOHMMAHHUE CYITHOCTH METOJOB ITO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTHU
UCIIOJIb30BAaTh IOJIydaeMble 3HAHUS Ul aHalu3a U OObSICHEHUS SBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOISAIINX
B HEM H3MEHEHUH, yMEHHE JeJlaTh OOOCHOBAHHbBIC 3aKJIFOUEHUS HA OCHOBE HAy4YHBIX ()AaKTOB U MMEIOIIMXCS
JAHHBIX C LEJIBIO MOJTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HUCITOJIB30BATh OMOJIOTHUECKUE 3HAHUS IS PEIICHHS TPOOJIEM B PEalTbHBIX
KU3HEHHBIX CUTYaIHIX;

OCO3HAHHWE IIEHHOCTM HAyYHOW  JEATEIbHOCTH, TOTOBHOCTh  OCYIIECTBISTH  IMPOEKTHYIO U
HCCIIE0BATENbCKYIO IS TEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOEHUS y4yeOHOTo mnpeamera «buonorusy BKIIIOYAIOT: 3HAYUMBIC IS
(GOpMHUPOBaHHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEKIUCIHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYIHbBIE
MOHSTHSI, OTPAKAIONIUE IIEIOCTHOCTh HAYYHOW KApTUHBI MUPA U CIIEMU(PUKY METOJIOB TIO3HAHMSI, HCITOJIb3yEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, SBIICHUE, IPOIECC, CUCTEMa, HAYUHbIN (DaKT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HWCCIEeIOBAaHUE, HAONIO/ICHHUE, W3MEpPEHUe, SKCICPUMEHT U APYTUX),
YHUBEpCalIbHbIE yueOHbIE JCHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBLHOW TPaMOTHOCTH M COIMAJIBHON KOMIIETEHIIMM OOYyYalolIUXCsl, CIIOCOOHOCTH
00y4arouXcsl KCTOIb30BaTh OCBOCHHBIE MEXIUCIIUTUTMHAPHBIC, MUPOBO33pEHUYECKIE 3HAHUS U YHUBEpCaIbHbIE
yueOHbIe IeCTBUS B TO3HABATEIHHON U COIMANBHOMN MPaKTUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS ITPOTPaAMMBbI CPETHET0 00111eT0 00pa30BaHUs TOJDKHBI OTPAXKaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JIOrHYecKHe JIeHCTBHS:

CaMOCTOSITENNEHO (POPMYTHUPOBATH U aKTyaIH3UPOBATH IPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUECKOTO MBINIUICHHS (aHaln3a, CHHTE3a, CPAaBHEHMSI,
Kiaccuukanuu, o0O0OIIEHUs), PACKPBIBATH CMBICT OHOJOTMYECKUX TOHSITHI (BBIAENSATh HMX XapaKTepHbIS
MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTHUMH MOHSATHSIMH);

ONpEeNeNATh LeNu ACATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUHU UX JOCTHXKEHHS, COOTHOCHUTH
pe3yIbTaThI EATEILHOCTH C MIOCTABICHHBIMU TEJISIMU;

WCIIOJIH30BaTh OMOJIOTHYECKUE TTOHATHUS I OOBsICHEHUS (DAKTOB M SBJIICHUN KUBOW TIPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIyKTUBHBIC, JEAyKTHBHBIC, [0 aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

MPUMEHATh CXEMHO-MOJICIIbHBIC CPEJCTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBSI3¢ M OTHOIICHUUN B
M3y4aeMbIX OHMOJOTUYECKHX OOBEKTaX, a TAKXKE MPOTHBOPEYUH PA3HOTO POJA, BBISIBICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabaThiBaTh IUTAH pEIICHHs MNPOOJeMbl C YYETOM aHaIM3a UMEIONIMXCS MATepUAIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBHI B JCSATEIHHOCTh, OIICHHBATH COOTBETCTBHUE PE3YJBTATOB IIEJISIM, OIIEHUBATH PHUCKHU
MOCJIE/ICTBHUI 1€ATEIbHOCTH;



KOOPJIMHHUPOBATh M BBIMOJHATH PAa0OTy B YCIOBHSIX PEATbHOTO, BUPTYaJbHOTO U KOMOMHMPOBAHHOIO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4E€OHO-MCCIIENA0BATENbCKOM M MPOEKTHOW JEATENbHOCTH, HaBbIKAMM Ppa3pelICHUS
po06ieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUsI MPAKTUUECKUX 3a/1ad,
MPUMEHEHHIO PA3IMYHBIX METO/I0B TIO3HAHMUS,

HCIOJIb30BaTh Pa3jM4YHblE BHUJABI JCSITEIBHOCTH IO IOJIYYEHHIO HOBOI'O 3HAHMS, €r0 HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U NMPUMEHEHHUIO B YUEOHBIX CHTYallUsX, B TOM YHCIIE NPU CO3JaHUU y4eOHBIX M COLUAIBHBIX
MIPOEKTOB;

dbopMUpOBaTh HAy4YHBIA THUIl MBILIUICHUS, BIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSATHSIMH U
METOJIaMU;

CTaBUTh M (POPMYIUpPOBaTH COOCTBEHHBIC 3a/laud B OOPa30BATEILHOW JESITEIBHOCTH W S>KU3HEHHBIX
CUTYaIUsIX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3HM U aKTyaJIU3UPOBATh 3a/1auy, BBIABUIATh TUIIOTE3Yy €€ pelIeHuUs,
HaXOJUTh apIyMEHTHI AJIs JOKa3aTeIbCTBAa CBOMX YTBEPK/ICHUH, 3a71aBaTh 1apaMeTPbl U KPUTEPUN PELICHUS;

aHAJIM3UPOBATh IIOJYyYEHHBbIE B XOJ€ PEIICHUs 3aJadd pe3yibTaTbl, KPUTHUYECKU OLEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHUTYAIUSM, OLIEHUBATH MPUOOPETEHHDIH OIBIT;

OCYIIECTBIISITH IIETICHANIPABICHHBIN TTOMCK TIEpEeHOCa CPEICTB U CIIOCOOO0B NEHCTBUSA B MPO(HECCHOHATBHYIO
cpeny;

YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTAaTh HOBBIE MJIEH, NIPEAJIaraTh OPUTMHAIIBHBIE OIXO/Ibl U PELICHUs, CTaBUTh NPOOJIEMbl U 3a/1auH,
JIOITYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HWHGOpManuu (TEKCTe ydeOHOro MocoOus, Hay4yHO-
MOMYJISIPHOM JUTepaType, OMOJIOTMYECKUX CIIOBapsiX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHPOPMAIIMIO Pa3IUYHbIX BUJIOB U (GOPM NPEICTABIICHUS, KPUTUUECKU OLIEHUBAThH
€€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(bopMynMpOBaTh 3amMpockl M MPUMEHATH pa3IMYHble METOABI MpPHU IMOUCKE M OTOOpe OMOIOTHYEcKOi
nH(popMalu, He0OXOAUMOM /1JIsl BBIMOIHEHNS YUeOHBIX 3a1a4;

npuooperaTh OTIBIT MCIIOJIb30BaHUs MH(}OPMAIIOHHO-KOMM YHUKATUBHBIX TEXHOJIOTHH,
COBEpPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpPEACTaBICHUs OMOJIOTHYECKOi nH(pOopMaMU (CXEMBI,
rpaduku, [uarpamMmmbl, TaOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOIh30BaTh HAYYHBIM S3bIK B KadyeCcTBE CpeAcTBa NpH paboTe ¢ Ouosorudeckoil uHpopmarumei:
OPUMEHATh XUMUYECKHe, (u3nyeckue M MaTeMaTHUeCKHWe 3HAaKM M CHMBOJBI, (GopMynbl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHME CPEACTBA HATJISTHOCTH;

BJIa/IETh HAaBbIKAMU PACllO3HABAHUS U 3aIIMTHI HHPOpMaLMK, HH(POPMALIMOHHON O€301MaCHOCTH JIMYHOCTH.

OBiajeHne yHMBepPCAJIbHBIMH KOMMYHMKATUBHBIMHM A€ CTBUSIMU:

1) o6mennue:

OCYIIECTBIATH KOMMYHHUKAILMU BO BCEX c(epax >KM3HHU, aKTUBHO y4acTBOBATh B JHMAJIOre WM JAUCKYCCHU
[0 CYyIIECTBY OOCyXkaaeMol TeMmbl (yMEHHE 3aJaBaThb BOIIPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TpesiaraeMoi 3aJaud, YYUThIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUN JAPYTUX Y4aCTHUKOB
JMaJIora Wi JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelCcTBa OOIIEHWS, TOHMMATh 3HAUYE€HHE COIMAJIBbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DIUKTHBIX CUTYyallUui, YMETh CMSATYaTh KOH(IUKTHI U BECTH I1EPETOBOPHI;

BJIQJIETh Pa3IMYHBIMHU crioco0aMu OOLIEHHUS M B3aUMOJEUCTBHUS, MOHMMATh HAMEPEHMs NPYIuX JHOAeH,
MPOSBIISATh YBAXXHUTEIBHOE OTHOIIEHHWE K COOECeIHWKY M B KOPpPEKTHOM (opme ¢opMyaupoBatbh CBOU
BO3pa)KEHHUS;



Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMaTb M HCIIOJbB30BaTh IMPEUMYILIECTBA KOMAHAHOM M MHIMBHUIYaJdbHOH pPabOTHl MpPHU pEIIECHUU
Ouosiornyeckoil mpoOieMbl, 00OCHOBBIBATH HEOOXOAUMOCTh NMPUMEHEHHUsI TPYMIOBBIX (OPM B3aUMOACHUCTBUS
IIpU peUIeHnU y4eOHOU 3a1auu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX ACHCTBUI C y4éTOM OOLIMX HMHTEPECOB U BO3MOXKHOCTEH
KaX/10T0 WieHa KOJUIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BHIBATh W KOOPJMHHUPOBATH NEHCTBHA MO €&
JOCTIDKEHHUIO: COCTaBJIATh IUIaH JEHCTBUM, paclpenesiaTb poJid ¢ y4ETOM MHEHHH y4YacTHHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHMBAaTh KayecTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YyaCTHMKAa KOMaHAbl B OOIIMHA pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIE MPOEKTHI, OLIEHWBATh WACHU C MO3UIMKA HOBU3HBI, OPUTHHAIBHOCTHU, MPAKTHUYECKON
3HaYMMOCTH;

OCYILECTBIIATh MO3UTHUBHOE CTPATErNYECKOE MMOBEIEHUE B PA3JIUYHBIX CUTYALUsX, MPOSBIATH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OgJaieHne YHUBEPCAIBLHBIMH PeryJassTHBHBIMU 1eHCTBUAMU:

1) camoopranu3anus:

UCMOJIb30BaTh OMOJIOrMYECKHE 3HAHUS AJIS BBISBICHUS IPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M y4eOHBIX
CUTYalHsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUI IENIEBBIE U CMBICIOBBIC YCTAaHOBKH B CBOMX ICHCTBUSIX H
MIOCTYIIKAX 110 OTHOUIEHHUIO K )KMBOM MPHUPOJIE, CBOEMY 370POBBIO U 370POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIATh II03HABATENIbHYIO JEATENbHOCTb, BBIBIATH IPOOJIEMBI, CTaBUTh MU
(bopmMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BATEIBHON NESTEIPHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH PEIIeHHs MPoOJIeMbl ¢ YyU4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmmpsATh paMK{ Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW SPYIUIMH B pa3HbIX 00JacTAX 3HAHUH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallusiM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
Pe3yabTATOB LIETSIM;

BJIa/IETh HaBbIKAMHM I[O3HABATEJIIbHOM peQUIeKCMM KaK OCO3HAHHSA COBEpIIAEMbIX JEUCTBUH U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJbTAaTOB W OCHOBAaHUM, HCIOJIb30BaTh NPHUEMBI peIeKCUU ISl OLEHKU
CHUTYalllH, BBIOOPA BEPHOT'O PELLICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 0 UX CHIDKEHUIO;

MIPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJIU3€ PE3YJIbTAaTOB ACATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha ONIHOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeIoBeKa.

NPEJMETHBIE PE3YJIbTATBI

[Ipenmernsie pe3ynbraThl ocBoeHHMs mporpammbl COO mo Ouosnoruu Ha 6a30BOM YPOBHE BKIIIOUYAIOT
cneuupuyeckue A yueOHoro mnpenmera «buonorus» HayuyHble 3HaHMSA, YMEHHS M CIIOCOOBI JIEHCTBHH MO
OCBOEHUIO, UHTEPIIPETALMU U MpeoOpa30BaHUIO 3HAHUM, BUJIbI I€ATEIBHOCTH 1O MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUI B PA3IMYHBIX YYEOHBIX CHUTYaIMsIX, a TaK)Ke€ B PEATbHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamMMe npeaMeTHbIe pe3ysibTaThl MPEACTaBIEHBI IO TofaM 00yUeHHSL.



[IpeameTHBIC pe3yabTaThl OCBOEHUS yaeOHOTO TipeameTa «bruonorus» ¢ 10 knacce NOKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJOTHHU B CUCTEME HAYYHOI'O 3HAHUSI €CTECTBEHHBIX HAYK,
B ()OPMUPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa W HAyYHOTO MHUPOBO33PEHMSI, O BKJIA/E
POCCHICKHX U 3apyOeXKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOIOTHH, (PYHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa
IUISL pELICHNUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJEp:KaHHWE OUOJOTMYECKUX TEPMUHOB U TOHSATHH: U3Hb, KIETKa, OpraHU3M,
MeTabosin3M (0OMEH BEIIECTB U IIPEBPAILICHUE PHEPTUH), TOMEOCTa3 (CaMOPETYIISIMs), YPOBHEBAsI OpraHU3aIHs
KHUBBIX CUCTEM, CAMOBOCIIPOM3BEACHUE (PETIPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

YMEHHUE M3JIaraTth OMOJIOTHUECKUE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAsA, LIEHTPalIbHAs 10TMa
MOJICKYJIIpHON Owmonoruun), 3akoHbl (I. Mennens, T. Moprana, H. W. BaBunoBa) u yuenus (o LeHTpax
MHOT0O0Opa3usi M MPOUCXOXKACHUS KynbTypHbIX pactenuid H. . BaBuiioBa), omnpenensiTb TpaHUIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIAJETh METOJaMH HAYYHOTO MO3HAHHS B OMOJIOTMH: HAOIIONEHUE M OMHCAHUE JKUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHUI, OpraHU3alus U MPOBEACHHE OMOJIOTHYECKOro SKCIEPUMEHTA, BBIIBIKEHUE THUIOTE3BI,
BBISIBJICHHE 3aBUCUMOCTH MEXAYy HCCIEAyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX pPe3yJbTaToB,
MCTOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH U 3aKOHOB, YMEHHUE JI€JaTh BBHIBOJABl HA OCHOBAHWU MOJYYEHHBIX
pe3yIbTaTOB;

YMEHHE BBIJICIATH CYIECTBEHHBIC MPU3HAKN BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH TMPOIIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUU B KIIETKE,
¢doTocuHTE3a, TIACTHYECKOTO W IHEPreTUYEeCKOr0o OOMEHa, XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOJIOTBOPEHUS,
Pa3sMHOXKEHHUSI, HHIUBUIYaJIbHOTO Pa3BUTHSI OpraHU3Ma (OHTOTEHE3);

YMEHHUE MPUMEHITh MOJTY4YCHHbIC 3HAHUS Al O0BSCHEHUS OMOJOrMYECKUX MPOIECCOB U SBICHHM, Ui
MNPUHATHS TPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOW JKMU3HHM C LEJbl0 oOecreueHus: 0e30MacHOCTH CBOETo
3I0OPOBBSI M 3JI0OPOBBSI OKPYKAIOUIMX JIIOACH, COOJIOACHUS HOPM T'PAMOTHOTO IOBEIEHHS B OKPYXaromlen
NPUPOJHON cpele, TMOHMMaHWE HEOOXOAMMOCTH HWCIOJB30BAHUS JIOCTH)KCHUH COBPEMEHHOW OWOJIOTMH U
OMOTEXHOJIOTH sl pallOHATIBLHOTO MIPUPOIONIOIB30BaAHUS;

YMEHHE pelIaTh »dJIEMEHTAapHble TE€HETHYECKHE 3aJayd Ha MOHO- W JUTHOPUAHOE CKpEeIlUBaHuE,
CICTJICHHOE HACJEeIOBaHWE, COCTaBISATH CXEMbl MOHOTHMOPHUIHOTO CKPEIIMBAaHHUS JJIsi  IMPEICKa3aHus
HaCJIeI0BaHMsI TPU3HAKOB y OPTaHN3MOB;

YMEHHE BBINOJIHATH JIAOOPAaTOPHBIE U MPAKTHYECKUEe PaboThl, COOMI0IaTh MpaBuiia Ipu padoTe ¢ yueOHbIM
1 1ab0paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M HWHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHMYECKOTO COJAEpKaHMUS,
BKJTIOYAOIIYIO TICEB/IOHAYYHBIE 3HAHUS U3 PA3IMYHBIX HICTOYHUKOB (CpecTBa MaccoBOW MH(OpMAINK, HaAyYHO-
NOMYJSIPHbIE MaTepuanbl), ITHYECKHE AacleKThl COBPEMEHHBIX MCCIEOBaHUI B OMOJIOTUH, MEIUIIMHE,
OHMOTEXHOJIOTHUH,

yMEHHE CO03/1aBaTh COOCTBEHHbIE THMCHMEHHBIE W YCTHBIE COOOIIEHHUsA, 0000mas OHOJIOTUYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIIOIH30BATh MOHATHIHBINA amnmapar OHOIOoTHY.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce NONKHBI OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJOTMH B CUCTEME HAyYHOI'O 3HaHMS €CTECTBEHHBIX HayK,
B (pOpMHPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KAPTHHBI MHpa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUHCKHX U 3apyO0ekKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATLHOW IPaMOTHOCTH YeJIOBEKa
JUTS peIlieHus KU3HEHHBIX 3a7a4;

YMEHHUE DPACKPBIBAaTh COJEpXKaHWE OMOJOTMYECKHMX TEPMUHOB M TOHSATHHA: BHJ, MOMYJALMs, T€HO(DOH],
ABOJTIONNS, MABMKYIIHE CHUIBI ((haKTOPBI) SBOJIOIHH, MPHUCTIOCOOJICEHHOCTh OPTaHW3MOB, BHJA000pa3oBaHUE,
HKOJIOTHYECKHE (PaKTOPBI, IKOCHCTEMA, TIPOAYIICHTHI, KOHCYMEHTHI, PEAYICHTHI, IIETH TTUTAHUS, YKOJIOTHIECKast
nupamua, OuoreoreHos, ouochepa;

yYMEHHUE H3JlaraTh OMOJOrMuYeckue Teopuu (dBosonnoHHas teopus Y. JlapBuHA, CHHTETHUYECKas TEOPHs
HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoiactBa K. M. bopa, uepenoBaHus TIaBHBIX
HanpasieHud u nyreit sBomonuu A. H. CesepuoBa, yuenus o 6uocepe B. U. Bepnanckoro), onpenensitb
TPaHUIBI UX IIPUMEHUMOCTH K KHBBIM CHCTEMAaM;



YMEHHUE BJIAJICTh METOJAMH HAYYHOTO IO3HAHHS B OMOJIOTHU: HAOIIOJEHUE W ONMMCAHUE JKUBBIX CHCTEM,
MIPOIIECCOB W SIBIICHUM, OpraHU3aIsi U MPOBEACHNUE OMOJOTHUYECKOTO IKCIIEPHUMEHTA, BBIIBI)KCHUE THITOTE3HI,
BBISIBIICHHE 3aBHCHMOCTH MEXKAY HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX pEe3yJbTaToB,
MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUN U 3aKOHOB, YMEHHE JI€aTh BBIBOABI HA OCHOBAHUU IOJYUYECHHBIX
pe3yIbTaTOB;

YMEHHUE BBIIENATh CYIIECCTBCHHBIC NMPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUIOB, MOITYJISIIHA,
MPOAYIICHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTCOIEHO30B M OKOCHUCTEM, OCOOCHHOCTH MPOIECCOB:
HACJIe/ICTBEHHON M3MEHUMBOCTH, €CTECTBEHHOT0 0TOOpa, BHI000pa30BaHuUsl, PUCTIOCOOIEHHOCTH OPraHU3MOB,
JEWCTBUSL IKOJIOTUYECKUX (DaKTOPOB HA OPTraHU3MBbI, MEPEHOCA BEIIECTB M MOTOKA HHEPTUU B IKOCHUCTEMAX,
AQHTPOITOTEHHBIX M3MEHEHUI B DKOCHUCTEMaxX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OHOr€OXHMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TMPUMEHSATH MOJy4YEeHHBIC 3HAHUS JUIS OOBSICHEHHsT OMOJIOTUYECKUX IPOLECCOB M SIBICHHUM, IS
NPUHATUS TPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOM XM3HM C IIeNbI0 oOecreueHHs: Oe30MacHOCTH CBOETO
3I0POBbSI U 3JIOPOBBSI OKPYKAIOIIMX JIIOACH, COOJIOJACHUS HOPM T'PAMOTHOTO ITOBEICHHUS B OKPYXKAroleh
NPUPOJHON Cpezie, NMOHMMaHHe HEOOXOAMMOCTH HCIOJb30BAHUS IOCTIKEHHH COBPEMEHHON OWOJIOTHUH JUIS
PaMOHATBFHOTO MPUPOIOIOIH30BAHUS;

YMEHHE peniaTh 3JeMEeHTapHbIe OMOJIOrMYECKHE 3a/1a4H, COCTABIISITh CXEMbI IEpPEeHOCa BEIIECTB U YHEPTUN
B 9KocHcTeMaXx (IIeNy MUTaHUs);

YMEHUE BBIOJHSATH JIAOOPATOPHBIE U TPAKTUYCCKUE PA0OTHI, COONIOIATh MpaBWiia pu paboTe ¢ y4eOHbIM
1 1a00paTOpHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M HWHTEPIPETHPOBATH WH(POPMAIHIO OWOIOTHYECKOTO COJCepIKaAHUS,
BKJTIOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOUHUKOB (CpPEICTBA MacCcOBOW MH(OpMAIK, HaAyYHO-
MOMYJISIPHBIE ~ MaTepHalibl), pacCMaTPUBAaTh TJI00ATbHBIE SKOJOTUYECKHE TMPOOJIEMbI  COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO NO3HIIUIO;

YMEHHE CO37aBaTb COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOLIEHHs, 0000Imas OHWOIOTHIECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIb30BATh MOHATHWHBIN ammapar OHOJIOT HH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
bu6nuoreka [IOK
L bronoris kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbl€ CUCTEMBI U KX OpraHu3anus 1 1 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 9 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKuznenesaTenbHOCTh KIETKH 5 0 0 https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 8 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 Pesepsiioe Bpens 1 0 0 https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOLKOHHAS GHONOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja 4 0 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
buosiorus B cucreme Hayk. bubmuoreka [JOK
1 buonorudeckne CUCTEMBI, TIPOIECCHI 0 0 https://m.eds00.ru/863e6122
06.09.2023 _
U UX U3yYECHHE. https://m.eds00.ru/863e632a
MeToapl TO3HAHUSI )KUBOU MTPUPO/IBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 0 0.5 bubmorexa HOK
P ' 13.09.2023  https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUHU
OMOJIOTHUECKHX 00BEKTOBY
3 B . 1 0
XOJIHAsl KOHTPOJIbHAs paboTa 90.09.2023
4 XuMHYEeCKu cocTaB KieTku. Boja u 0 0 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 27.09.2023  https://m.edsoo.ru/863e6564
bu6mmoreka [JOK
b .
> e, COCTaB U CTPOCHHE GenkoB 0 0 04.10.2023  https://m.edsoo.ru/863e674e
depMeHTHI — OHOJIOTHYECKHE
Katanu3aTophl. JlabopaTtopHas pabora
6 No 1 «M3 SHI/IG KaTaI?MTI/lIquCKEﬁ 0 0.5 bubmorexa HOK
B i ' 11.10.2023 = https://m.eds00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha IpUMeEpe
aMuJIa3bl WM KaTanas3bl)»
bu6mmoreka [IOK
! YriteBozEL. Jrm et 0 0 18.10.2023  https://m.eds00.ru/863e6b72



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

bubmuoreka [JOK

8 Hywnentonsie kncrotel. AT® 0 25.10.2023  https://m.eds00.ru/863e6870
9 Hcropus 1 METOIbI U3YYEHHUSI KIIETKU. 0 bubnuoreka [IOK
Knerounas teopust 08.11.2023  https://m.edsoo.ru/863e6d5¢c
10 Knetka kak 1ieinoctHas xuBas 0 bubmuorexa [JOK
crhcTeMa 15.11.2023  https://m.eds00.ru/863e6e88
CrtpoeHune 2yKapuOTUYECKON KIICTKH.
JlabGopaTopHas paborta Ne 2
«M3ydeHue cTpoeHHS KIETOK
11 aCTEHUH, )KMBOTHBIX, TPHOOB H 0.5 bubmorexa LHOK
P " 1P ' 22.11.2023  https://m.eds0o.ru/863e6e88
OaKTepUii 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OIHCaHUE)
KonTposbHas padoTa 1mo Temam:
12 XI/IMI/I"{GCKI/II/I COCTaB M CTPOEHHUE 0 99.11.2023
KJICTKH
bu6mmoreka [IOK
13 OOMEH BOMIECTS HIH METAGOH3M. 0 06.12.2023  https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
14 PotocHrTes. XeMOCHHTES. 0 13.12.2023  https://m.edsoo.ru/863e7c98
. bubnuoteka [JOK
15 DHEpreTHICCKHH 0OMEH. 0 20.12.2023  https://m.edsoo.ru/863e7aae
JKuzHeHHBIN MUK KiIeTKu.Jlenenne
knetku.Muto3. JlaboparopHas pabota
16 Ne 3 "HaGmroeHrue MUTO3a B KJIIETKaX 0.5 bubmorexa HOK
- ! ' 27.12.2023  https://m.edso00.ru/863e7dc4
KOHYHKA JIyKa Ha TOTOBBIX
MUKpornpenaparax"
17 buocunres 6enka.Peakmus 0 bu6mmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTPUYHOTO TUMA. TpaHCIISIHSL. 10.01.2024 = https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubnnoreka [HOK
BUPYCHI 17.01.2024  https://m.eds00.ru/863e796e
19 DopMBI pa3MHOKEHHST OPTaHU3MOB 0 bubmmorexa [JOK
PMbEP P ' 24.01.2024  https://m.eds00.ru/863e7540
bubmuoreka [JOK
20 Meiios. 0 https://m.eds00.ru/863e81b6
31.01.2024 https://m.edsoo.ru/863e831e
OO0pa3oBaHue M pa3BUTHE TOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«M3ydenne cTpoeHus MOJIOBBIX ' 07.02.2024  https://m.edsoo.ru/863e7f4a
KJICTOK Ha TOTOBBIX
MUKpOITperaparax»
99 NHnuBunyansHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB 14.02.2024  https://m.eds00.ru/863e81b6
93 I'enernka — Hayka o 0 bubnuoreka [IOK
HAaCJEACTBEHHOCTH U U3MEHYMBOCTH 21.02.2024 = https://m.edsoo.ru/863e8436
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HaKOB. MoHOTHOpUIHOE 0 bubmorexa HOK
P ’ PiA 28.02.2024  https://m.eds00.ru/863e86f2
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHKE. 3aKOH
25 fe?,aBI/II()JI/IJi/[OFO Hal:::J'II: OBaHWMS 0 bubmorexa HOK
A 06.03.2024  https://m.eds00.ru/863e8878
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
26 npu3HakoB. JlabopartopHas padota Ne 05 bubnmoreka [JOK
5 «M3yyeHune pe3yabpTaToB ' 13.03.2024  https://m.edsoo.ru/863e89a4

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



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

CKpeUIMBaHus y Apo30(uiisl Ha
TOTOBBIX MUKpOIIpEIapaTax»

97 I'eneTuka nosa. Hacnenosanue 1 0 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 20.03.2024 | https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnenctBenHas
n3MeH4uBOCTb. JlaboparopHas padota

28 Ne 6. U3yuenne MoauduKarmOHHON 1 05 bubnunoreka [HOK
W3MEHYUBOCTH, IOCTPOCHUE 03.04.2024  https://m.edsoo0.ru/863e8c60
BapHUAIIIOHHOTO PsJIa U
BAPUALIMOHHON KPUBON»

HacnenctBenHas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnnoreka [JOK
MyTaIui y 1po30(uiIbl Ha TOTOBBIX 10.04.2024  https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax

bubmuorexa [JOK
30 Penetiia ueronera L 0 17.04.2024  https://m.edsoo.ru/863e8efe
31 HToroBast KOHTpOJIbHAS paboTa. 1 0 94.04.2024

bubnmnorexa [JOK

32 Ceeiuia Kak Hayka i MpoLece 1 0 08.05.2024 https://m.edsogru/863e9214

33 MeToabl U JOCTUKEHUS CETEKITUT 1 0 bu6mmoreka [IOK
pacTeHU U )KMBOTHBIX 15.05.2024  https://m.eds00.ru/863e9214

34 buotexHonorus kak orpacib 1 0 bubnuotexa [JOK
MPOU3BOJICTBA 22.05.2024  https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue U3Y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
N bu6mmoreka [IOK
1 IBOIIOLIS  METOJBI €€ H3y et 1 0 0 05.09.2023  https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTus npeacrabieHuit o0 1 0 0 bubnnorexa [JOK
3BOJTIOIHMHA. MUKPOIBOJITIOIIHS. 12.09.2023  https://m.eds00.ru/863e9570
3 BxopmHast KOHTpOIBHAS padoTa. 1 1 0 10.09.2023
[Momynsius Kak 3JeMEeHTapHas
€/IMHUIIA BUJIA U YBOJIFOIHH.
4 Jlaboparopuas pabora Ne 1 1 0 0.5 bubmmorexa [JOK
26.09.2023  https://m.edsoo.ru/863e9cle
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroKy1ie cuibl (3JIeMEHTapHbIE 1 0 0 bubnuoreka [IOK
(baKTOpBI) IBOJIOLUH 03.10.2023  https://m.edsoo.ru/863e99c6
. bubnuoteka [JOK
0 Berectpettibiit 0T00p i ero hopmsl 1 0 0 10.10.2023  https://m.edso0.ru/863e9da4
Pe3ynbTate! 3BOMIOLMK:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0 05 bubnuorexa [JOK
pabota Ne 2 «Onmcanne 17.10.2023 @ https://m.eds0o.ru/863e9ed0
IpUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepa»
8 HampaBnenus u myTa MaKpO3BOJIOIIIH 1 0 0 bubmuotexa [JOK



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

24.10.2023  https://m.edsoo.ru/863e9fde
bubnnoreka [HOK
| Heobparumocts opostiown 0 07.11.2023 https://m.edsogru/863e9cle
10 Ucrtopus xxu3nu Ha 3emiie 1 METObI €€ 0
H3y4YeHUS 14.11.2023
11 'umoTe3b! MPONCXOXKIACHUS KU3HH Ha 0
3emie 21.11.2023
12 Pa3BuTue u3HU Ha 3emiie 1o 3paM U 0 bubmuorexa [JOK
nepuoiam 28.11.2023  https://m.edsoo.ru/863ea5a6
OCHOBHBIE 3TaIlbl BOIIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA. Bu6miorexa LIOK
13 lpaxmieckas padora No 1 «I/Bz]quHe 05 05.12.2023 | https://m.edsoo.ru/863eabbe
MCKOMAeMbIX OCTAaTKOB PACTCHH U
JKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro 0 bubnuorexa [JOK
Mupa 12.12.2023  https://m.edso0.ru/863ea8bc
15 OBOJIIOIMS YETIOBEKA (aHTPOIIOTEHE3) 0 10.12.2023 ngjﬁ?g&i?ﬁg 63ea48e
16 JBxyuue cuibl ((hakTopsl) 0 bubnuoreka [IOK
aHTPOIIOTeHEe3a 26.12.2023  https://m.edsoo.ru/863eac2c
17 OcHOBHBIE CTaIUN DBOJIIOLIUN 0 bubnnorexka [JOK
YyeJloBeKa 09.01.2024  https://m.edsoo.ru/863ead44
18 UYenoBeueckue packl M MPUPOTHBIC 0 bubnmoreka [JOK
aJlanTanyy 4eJoBeKa 16.01.2024  https://m.edsoo0.ru/863eaea2
KonTponpHas pabora o Teme:
19 ;;]:(;ZILI;III;I;I)OBCHI/IC U Pa3BUTHE KU3HU 0 93.01.2024
20 OKoJorus Kak HayKa 0 bub6nuorexa [IOK



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

30.01.2024  https://m.edsoo.ru/863eafec
21 Cpenbl 00uTaHUs U DKOJIOTHYCCKHE 0 bu6mmoreka [IOK
baxTops 06.02.2024  https://m.edsoo.ru/863eb10e
AobuoTtndeckue (HaKTopsl.
JlaGopaTtopnast pa6ota Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH
22 pacTeHUM U3 Pa3HBIX MECT OOUTAHUSY. 0.5 bubmorexa LHOK
13.02.2024  https://m.edsoo.ru/863eb348
JlaboparopHnas pabota Ne 4. «BrnusiHue
CBETa HA POCT U Pa3BUTHE YCPESHKOB
KOJIeyCa»
bubmuorexa [JOK
23 buoriteckie (akTopu 0 20.02.2024 = https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomynsiiuu. [Ipaktudeckast paborta No 05 bubnuorexa [JOK
2 «lloacuér NIOTHOCTU MONYJISALUN 27.02.2024 | https://m.edsoo.ru/863eb46a
pa3HbIX BUJOB PACTCHUID»
bu6mmoreka [IOK
25 Coobinectsa Oprani3mos — OroweHo3 0 05.03.2024  https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI 0 bubmuorexa [JOK
(3xocucTEMBI) 12.03.2024  https://m.edsoo.ru/863eb5fa
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 Oxonorudeckue nupamuasl. CBoiicTBa 0 bubmmorexa [JOK
19.03.2024  https://m.edsoo.ru/863eb5fa
skocuctem. Cykueccus
bu6mmorexa [IOK
28 Hpupozibie SkocHCTEMEI 0 02.04.2024  https://m.edsoo.ru/863ebale
bubmuorexa [JOK
29 AHTPOIIOTCHHBIC JKOCHCTEMEL 0 09.04.2024  https://m.edsoo.ru/863ebale
30 Wroroast KOHTpoJIbHAS paboTa. 0 16.04.2024



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

Buocdepa-rinodanpHas sxocucTeMa

bubnmoreka [JOK
31 fﬁﬁiﬁiﬁiﬁﬁ?ﬁfﬁpm 1 0 23.04.2024 https://m.edsogru/863ebd16
32 Henopetectso B Gnocgepe Semn 1 0 07.05.2024 fgfﬁﬁfﬁgﬁimemm

33 CocylecTBOBaHHE MPUPOJIBI U 1 0 bubnnoreka [HOK
YeJI0BEYeCTBa 14.05.2024  https://m.edsoo.ru/863ebale

34 O60611eHne TeMbI «C000I1IECTBA U 1 0 bubmuoreka [JOK
9KOJIOTUYECKHUE CHCTEMbD» 21.05.2024  https://m.eds00.ru/863eb348

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb348

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus 10 knacc 6a30Bb1ii ypoBeHb, [laceunuk B.B, Kamenckuit A.A, Py61ioB
A.M/ u3-Bo «IlpocBemenney, 2023 r; buonorus 11 kimacc 6a30BbIi YpOBEHB,
[Taceunuk B.B, Kamenckuit A.A, PyonioB A.M/ u3-Bo «IIpocBemenne», 2023 r.
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

buonorus 10 knacc 6a3oBbii ypoBeHb, [Taceunnk B.B, Kamenckuii A.A, PyOiioB
A.M/ u3-Bo «IIpocsemienuey», 2023 r; buonorus 11 kmacc 6a30BbIi YPOBEHb,
[Taceunuk B.B, Kamenckuit A.A, Pyouos A.M/ u3-Bo «IlIpocBemenue», 2023 r.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

http://m.edsoo.ru

http://nsportal.ru

http://infourok.ru

http://www.fipi.ru
http://www.en.edu.ru

http://www.sdamgia.ru
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