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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY JUISL OMpeAesieHUs
MOAXOJI0B K (OpPMHUPOBAHUIO cOJEpKaHUS YydeOHOro mnpeamera «bHONOTHS» COCTaBHIM:
koHuenryanbHbie nonoxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, COAEp:KaHMUs,
pe3ynbTaToB OOydeHHsi U TPeOOBaHUN K YPOBHIO MOATOTOBKHM BBIMTYCKHHUKOB, IOJIOXKEHUS 00
o0IMX TENsIX ¥ MPUHITUINAX, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSTHHE CHUCTEMBI CPETHETO
obmero obpaszoBanus B Poccuiickoit deaepannu, a TakKe MOJTOKEHUS O crielnPpuKe OUOJIOTHH,
e€ 3HAYCHUU B TIO3HAHHMM XUBOW MPHUPOJBI U 00ECIEYeHHM CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CormacHO Ha3BaHHBIM IOJIOKECHHSIM, OIpPEIeICHbl OCHOBHBIE (DYHKIIUM MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no 6uonoruu Ja€T MpeacTaBICHUE O IeNX, 00 o0miell cTpaTeruu o0yJYeHus,
BOCTIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpencTBaMu ydyeOHOro mpenmera «buomorusy,
ompezenser 00A3aTeNbHOE TMPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue o
paszenaM M TeMaM, PEKOMEHIYeMYIO IMOCJIEI0BATeIbHOCTh M3y4eHHUs y4eOHOro MaTepuana c
y4€TOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKH 00Pa30BaTEIHLHOIO TPOIiecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yJarOMIMUXCS.

B mnporpamme mo OuONOTMM TakKe YYMUTHIBAIOTCS TPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAIllPEJMETHBIM M IPEIMETHBIM pe3yiabTaTaM OOy4YeHHS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON IEATEIHHOCTH/yUYEOHBIX AEHUCTBUI 00yJaronuxcs Mo
OCBOCHHIO COJIEPIKaHHS OMOIOTHYECKOT0 00pa30BaHMS.

B mporpamme mo 6uosorum (10—11 kiaccel, 6a30BbI ypOBEHB) peaanu30BaH MPHUHITUI
MPEEeMCTBEHHOCTH B W3Y4YeHMHM OuWoJIoTuH, Ojarojaps dYeMmMy B HEW mpocMaTpuBaeTcs
HAIPaBJICHHOCTh HA PAa3BUTUE 3HAHUH, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM E€CTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAlMi  JIMYHOCTH, SKOJOTHYECKOr0  MBIILUICHUS,
MPEeICTaBIeHU O 370pOBOM 0O0pa3e >KU3HU U OEpeKHBIM OTHOIIEHUEM K OKPYXKArOIICH
npupogHoi cpene. [losToMy Hapsay ¢ M3ydeHHEM OOIIEOMOIIOTUYECKHX TEOpHH, a TaKKe
3HAHUN O CTPOEHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJOTHH YACICHO BHUMAaHHE HCIOIB30BAHUIO MOTY4YEHHBIX
3HAaHWUN B IOBCEIHEBHOM XKU3HU JJIs pEIICHUs MPUKIAJAHBIX 33/1a4, B TOM 4HCie: TPO(UIaKTUKN
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  YENOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIBTUPOBAHUSA,
000CHOBaHHS KOJOTHUYECKH IeJIeCO00pa3HOTO MOBEACHUS B OKpY’KaloIlel MPHUPOIHON cpene,
aHaNM3a BIMSHUS XO3AWCTBEHHOH MEATEIbHOCTH YEJOBEKa Ha COCTOSHUE MPUPOJIHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAHHs K MPUKIAJIHON HAMPABICHHOCTH Y4eOHOTO
npeaMera «bHOJIOTHS» MPOJIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUCHHSI YCIIOBHH ISl PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJFHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpasl MPEeArnoIaraet
(dbopMupoBaHHe y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe MecTo. OHa
obecrnieunBaeT (popMupoBaHHE Yy OOy4YalONIMXCSl NPEACTABICHUNA O HAydyHOW KapTHHE MHPA,
pacmumpsieT 1 00001aeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3alliil M DHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHHUS 3aKOHOB JKUBOW MPHUPOJIBI,
(dhopmupoBanus (YHKIIMOHATBLHOW TPAaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHoro oOpasza
YKHU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHwe OWONOTHS WMEET TaKXKe Il PEIICHUS BOCIUTATENBHBIX U
Pa3BUBAIOIIMX 33Jla4 CPEAHEro 00Iero o0pa3oBaHus, connannzanuu odyyaromuxcs. M3ydenue



Ounoyoruu obecrnieunBaeT YCIIOBUS JUISt dbopMupoBaHUs WHTEJUIEKTYaJbHBIX,
KOMMYHHKAITIOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPBHI, CIIOCOOCTBYET
MHTETpauy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHBIC MMOJIOKEHUS O IPEIHA3HAYCHUN YYEOHOTO
npeamera «buosorus» COCTaBWIM OCHOBY [UJIsi ONpENENIEHUs TOAXOIO0B K OTOOpy U
CTPYKTYpPUPOBAHHUIO €r0 COAEP KaHUA, IPEICTABICHHOTIO B IporpaMMme Mo OHOJIOTHH.

OTt60p conepxanust yueOHOro mpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM 00YyYarOmuecs TOKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUUMBbIE Ui (POPMUPOBAHUSA OOIICH KYIbTYPHI, OMpPEaeISIOIie
aJIcKBaTHOE TMOBEJCHUE YEJOBEKA B OKpYXKAloLIeH NPUPOJHOU cpele, BOCTPEOOBAHHBIE B
MTOBCETHEBHOW JKU3HHU U TPAKTUUECKOU NesTenbHOCTH. Oco00e MECTO B ITOW CHUCTEME 3HAHUH
3aHMMAIOT DJJEMEHTBl COJACpKAaHMSA, KOTOphIE CIy)KaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpAa U I[EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOTHYeCKOro o0pa3oBaHusl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOIOTHUU
OCYIIECTBJIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTAX
JKUBOM TpPUPOJbI, O €€ YPOBHEBOM OpraHM3aluyd M HBOJIOLMU. B COOTBETCTBUMM € 3THM B
CTPYKType y4eOHOTro mnpeamera «bHuoNIoTHs» BBIIEICHBI CICAYIONINE COJEPKATEIbHBIC TUHUH:
«buonorus xak Hayka. MeTo/ibl Hay4HOTO NO3HaHUs», «KieTka kak Ouosoruyeckas CUCTEMay,
«Opranusm Kak Ouonoruueckas cucrema», «CucreMa ¥ MHOrooOpas3ue OpraHu4ecKoro MUpay,
«IBOJIONHUS KUBOU TIPUPOIBD, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4aroIMMHUCS. 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllii >KUBBIX CHCTEM
pPa3HOTO paHra ¥ MPHOOPETCHUE YMEHHUI MCIIOJIb30BaTh 3TH 3HAHMS JJI1 TPAMOTHBIX JICHCTBHUI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pellieHueM CIEIYIOIUX 3aa4:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPUSIX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOWU Isi (POPMHUPOBAHUS
MPEACTAaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOEHUHM, MHOTOOOpa3MH M OCOOCHHOCTSX MKHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3aIINU,
BBIIAIOLIUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOIOTHH;

(dbopMupoBaHue y 00yYarolMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJlbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B MPOIECCEe aHaIKM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHU HAYYHBIX B3TJISIOB,
Wl ¥ TIOJIXO/I0B K M3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATh U OLEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI HA
OCHOBAHUH 3HAHUM U OMBITA, TOJYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

(dbopMupoBaHre y OO0YYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUN B MPAKTHUECKOM JEATETbHOCTH 4YEIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXHOCTH TO3HAHHS YEIOBEKOM >KUBOW MPUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOEHUS STUUECKIUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWA [JIsl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS;



NPUMEHEHHE NPHOOPETEHHBIX 3HAHUN W YMEHUH B MOBCEJIHEBHOM JKU3HU Ui OLEHKH
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obuiero odbpasobanusi «buonorus», nsydaemas Ha 6a30BOM ypOBHE,
SBIISIETCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 gacos: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 ywaca (1 gac B HeeImo).



COJAEP/)KAHUE OBYYEHUA
10 KVIACC

Tema 1. Buosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMH HaykaMmu, (uinocodueit, 3THUKOW, 3CTeTUKOH W mpaBoM. Posb Ouomoruu B
(hopMHUPOBaHUM COBPEMEHHOI Hay4HOI KapTUHbI MUpa. CuctemMa OMOJIOrMYECKUX HayK.

MeTtoabl TO3HAHUS KUBOU NpUpoibl (HaOI0IeHUe, SKCIIEPUMEHT, ONMCaHue, U3MEpPEeHHeE,
KJaccuuKkanus, MOAEITUPOBaHNE, CTATHCTHUECKass 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[optpetsr: Y. apBun, I'. Mennens, H. K. Konsios, [Ix. Yorcon u ®@. Kpuxk.

Tabnuue! u cxembl: «MeTOo bl TO3HAHUS )KUBOM IPUPOIBD).

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

[lpaktuyeckass pabora Ne 1. «lVcmonb3oBaHWE pa3NUYHBIX METOJOB MpPHU H3YUCHUHU
OMOJIOrN4eCKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl U X OPraHHU3aNUs.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHHus Ouonoruu. OTIHYHE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoifcTBa OmocucTeM M HUX pa3HooOpa3ue. YPOBHU OpraHU3alUd OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJISALHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHbBIE NpPU3HAKU KHU3HUY», «YPOBHU OpraHU3aLUHN >KUBOMN
IPUPOJIBI».

O6opynosanue: Mmoaens monekynsl JJHK.

Tema 3. XuMHn4eCcKuii COCTaB U CTPOEHHUE KIETKH.

XUMUYEeCKUH  cocTaB  KJIETKH.  XHUMHYECKHE  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMKA BOABI M MHUHEpaJbHBIX BellecTB B kierke. [lomnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre OelKOB. AMUHOKUCIOTE — MOHOMEDHI OenkoB. HezamMeHnumsble
U 3aMEHHUMBIE AMHHOKHCJIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpPhI O€IKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOpPUYHAS, TPETUYHAS M UYETBEPTHUHAS CTPYKTypa). XUMHUECKUE
cBoicTBa 6enkoB. buonornyeckue GpyHKuu OEITKOB.

®epMeHThl — Ouonornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTUBHBINA LEHTP,
cyoctpatHas  crnemuduuHocts. Kodepmentsl. Butamuubel.  Otnnuuss  (EepMEHTOB  OT
HEOpPraHMYECKHUX KaTaln3aTopoB.

VYraeBoasl: MOHOCaxapH bl (TJII0K03a, pubo3a 1 J1e30Kcupu603a), AucaxapHibl (caxaposa,
JaKTO3a) W TOJIMCaxapuibl (Kpaxmal, TJIMKOTeH, MeJUoo3a). buomornueckue QyHKINN
yTJI€BOJIOB.

Junuasl:  TpuraMuepunsl, ¢ochonunuasl, crepouasl. ['uapodpmibHO-rHAPO(HOOHBIE
cBoiicTBa. buonormueckue QyHkiuu JunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMIHIOB Kak
UCTOYHUKOB SHEPTUH.



Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenne m ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIHH.

Huronorus — Hayka o kinerke. KierouHas teopus — NpuMeEp B3aUMOJAEHUCTBUS UIECH U
(haKkTOB B HAyYHOM MMO3HAHUHU. MeTO/Ibl U3YyUEHHUSI KIETKH.

Knerka kak nenoctHas xuBas cucteMa. OOIue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy»KHas
MeMmOpana, mosexynsl JIHK kak reHeTHueckuii anmapar, cucteMa CUHTe3a OeJka.

Tunsl KIETOK: JyKapHoTHYeckass U MpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON ¥ TPUOHOM KIIETKH.

IloBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIMH.
[Inazmatuueckas memOpana, e€ cBoiictBa M ¢yHkuMH. lluromnazma u e€ OpPraHOMIBL
OpnnomeMOpannbie opranouas! kinetku: JIIC, annapat ['onbaxu, nu3ocomsl. [lonyaBToHOMHBIE
OpraHouzpl KJICTKH: MHUTOXOHApUH, IIacTHibl. IIpoucxoxkneHne MHUTOXOHAPHNA U IIACTHI.
Bugsl mnactun. HememOpanHbie opraHouibl KIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KTI'yTUKU. DYyHKIIMN OPraHOUA0B KJIETKU. BKitoueHus.

SAnpo — peryasTopHblif eHTp KieTku. CTpoeHue aapa: saepHas 000104ka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoncTpanuu:

[optpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, /Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B  HEXKHUBOH  IPUPOLIE,
«PacrnpenenieHrne XMUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoanyeckass Tabnuua XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJb», «brocunTes Oenka», «CTpoeHne MosieKyinsl Oenkay, «CtpoeHue GpepmMeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHne 3yKapuoOTHYECKOM
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENbHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKOH KIETKN», «CTpOEHHUE sAlipa KIETKW», «YTIEBOIABIY, «JIUIUaB.

OO6opymoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJAOBaHUE Jis TPOBEICHUS HAOIIOACHUMH,
U3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHbIX, KUBOTHBIX U OaKTEpHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «M3ydeHue KaTaqUTUYECKOH aKTUBHOCTH ()EPMEHTOB (Ha
MIpUMepe aMUIa3bl WK KaTajaasbl)».

JlaGopaTopHass padota Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPACTCHHH, >XUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHUE».

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIH MeTa0ONU3M. ACCUMWISIHS (TJIACTHYECKH OOMEH) U
TUCCUMIIALINS (PHEPreTHUECKUi 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B IOHUMaHUH MeTa00In3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPO(HBIA U rereporpodHblid. Poab depmeHTOB B 00MeEHe
BELIECTB U [IPEBPALLEHUH SHEPTUU B KIIETKE.

®dorocunre3. CseroBas u TeMHOBas (Ha3el (porocuHTeza. Peakmuu ¢oTtocuHTE3A.
D¢ dexTuBHOCTH poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A [T KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpesl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €TI0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.



XemocuHTe3. XeMOCHUHTe3upyloue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emie.

OHepreTvueckuii oOMeH B KieTke. PaciieruieHme  BEIECTB, BbIIEICHHE U
aKKyMYJIMPOBaHUE SHEPTUH B KJIETKE. DTalbl SHEPreTuueckoro oomena. I nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJI€TOYHOE JibixaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPHEKTHBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHre3a. leHermueckas wunpopmammsa u JIHK. Peammzamus
reHeTHYecKol MHpopManuu B KieTKe. ['eHeTuueckuil KoJ U ero cBoMcTBa. TpaHCKpumuus —
MaTpuuHblii cuHte3 PHK. Tpancnauus — 6uocunres Oenka. Jrtansl TpaHcasiuuu. KonupoBaHue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Heknerounsie ¢opmbl ku3Hu — BHpYCHL.. Mcrtopus oTkpeitus BupycoB (/. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BupycoB. bakreprodaru. bonesnu
pacTeHuil, )KUBOTHBIX U YeJIOBEKa, BBI3BIBAEMbIC BUpycamMH. Bupyc nMmyHoaeduinTa denoBeka

(BUY) - Boszoymurenp CIIM/la. OOpaTHast TpaHCKpHUIIIMSA, peBEepTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUH.
JdemoHcTpauuu:

IToptpetsi: H. K. Konbiios, JI. 1. UBanoBckuii, K. A. Tumupszes.

Tabmuuer w  cxembl: «Tunmbl  muTasums», «Metabomusm»,  «MUTOXOHIPHIY,
«QHepretnueckuii oomen», «Xmopormiact», «Dotocunres», «Ctpoenune IHK», «Ctpoenune u
¢byHKIIMOHUpOBaHHEe TeHa», «CuHTe3 Oenka», «leHeTmueckwii koa», «Bupycem,
«bakrepuoparn», «Ctpoenme u sku3HeHHbId 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: Moaenu-anmukamuu «Yapoenue JJHK u tpanckpunmms», «buocunres
6enka», «CTpoeHune KIeTKu», Mojenb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UKk, WM JKU3HEHHBIM UK kieTku. WHTepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTEpdaze. Pemmukamus — peakmust marpuanoro cuarteza JJHK. Crpoenme
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JIMIJIOWAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. Xpomatuel. LluTonornueckne OCHOBBI Pa3MHOKEHUS U MHIAWBHYaTbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kinetkn — muto3. Crangum muto3a. [Ipouecchl, mpoucxondiiue Ha pas3HbBIX
CTagusAX MUTO3a. Broaorundyeckuii CMBICI MUTO3A.

[IporpamMmmupyemasi rubesnpb KIETKH — alornTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrmonoe | MoyioBoe. Buapl  Oecrnosioro
Pa3MHOXXEHHUS: JeJIeHHE HaJBOE, MMOYKOBAaHUE OJHO- WU MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHuE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYECHHE I
CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun wmeio3sa. [Ipoueccsl, mpoucxoasmme Ha ctaausx meiioza. IloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYCHUE MEN03a.

I'ametorenes — npouecc 00pa3oBaHMsl MOJOBBIX KJIETOK y MKUBOTHBIX. [10/I0BBIE Kee3bl:
CEMEHHUKU M An4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ui,
AWLEKTIeTKa) — chepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS SUIEKIETOK U
crepmarto3ouaoB. Omronorsopenue. Ilaprenorenes.

WnnuBuayansHoe pa3BuTHE (OHTOTeHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOTEHE3).
Oransl AMOPHOHAILHOTO PAa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX: IPOOJICHHE, TacTPyISLus,



opra"oreHes. [locramOproHansHoe pa3BuTHE. THITBI TOCTIMOPHOHAIBHOTO Pa3BUTHUSA: MPSMOE,
HemnpsiMoe (IMYMHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHMSI: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoncTpauuu:

Tabauupl u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOWHOE OIJIOJJOTBOpEHUE Y
IIBETKOBBIX pacTeHui», «BereratuBHoe pa3sMHOXXKEHHE pacTeHUi», «JleneHne KIeTKH
OakTtepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KIeTOUHBINA UK,
«Perummkanusa JTHK», «Mwutos», «Meios», «IIpsimoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOIIUTAIOIINX U YeJIoBeKay, «OCHOBHBIE CTAIMM OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOM, MUKporpenapatbl «CrepMaTo30UIbl MIIEKOIUTAIOIIETOY,
«Slineknerka MieKonuTarumero», «KapuoknHe3 B KJIETKaX KOpEIIKa JyKa», MarHUTHas
Mojenb-anmiukanus «/lenenne knerkun», moaens JIHK, Moxens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 npakTHYecKue padoThbl:

JlaGopaTtopHas paborta Ne 3. «HaOmtomenne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparoprass pabora Ne 4. «/3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenapaTaxy.

Tema 6. HaciieacTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuTHUs TeHETHUKH. Poiap OUTOIOTMH M
SMOPHUOJIOTHH B CTAHOBJICHUH T'eHETUKU. BKitaj poccuiickux u 3apy0eKHbIX YUEHBIX B Pa3BUTHE
reHeTHKU. MeToapl TEeHEeTUKH (THUOPHIONOTUYECKUH, HUTOTEHETHUECKU, MOJEKYISIpPHO-
reHetndeckuii). OCHOBHBIC TEHETUUECKHUE TTOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCTIOJIb3yeMas B
CcXeMax CKpellUBaHUi.

3aKOHOMEPHOCTH  HAclIeAOBaHUS  MPU3HAKOB, YycTaHOBIeHHble [.  MeHnnenewm.
MonoruGpuaHoe cKkpemuBaHue. 3aKoH eIMHO-00pa3us THOPHUIOB MepBOTo MmokoieHus. [Ipasuino
JTOMUHUPOBAaHMUA. 3aKOH paclIeIUieHus npu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

Jurubpunnoe  ckpemuBaHHe. 3aKOH HE3aBUCMMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKpEHIMBAHMS. AHAIH3UPYIOUIee CKPEIIUBAHUE.
Hcnonp3oBanne aHAIM3UPYIOMIETO CKPEITUBAHUS JIJIST OTIPEICIICHHS] TEHOTUIIA OCOOH.

CueruieHHOe HaclefoBaHue Tnpu3HakoB. PabGora T. Moprana mno cremieHHOMY
HaclieZ0BaHuIo reHoB. HapylieHue clienieHus TeHOB B pe3ybTaTe KPOCCHHIOBEpa.

XPpOMOCOMHasi TEOpHS HACIIEACTBEHHOCTH. [ eHEeTHUeCKHEe KapThl.

I'eneTuka nosa. XpoMOCOMHOE OINpeAeneHne Mmoyia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
l'omoramerHsle U rereporameTHble Opranu3Mbl. HaclienoBaHue NpPU3HAKOB, CLEIUJICHHBIX C
IIOJIOM.

N3menunBoCTh. Buibl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAs U HacleACcTBeHHas. Poib cpenbl
B HEHACJICJCTBEHHOM HW3MEHYMBOCTU. XapaKTEPHCTUKA MOAM(PHUKAIMOHHON HW3MEHYHMBOCTH.
Bapuanuonssiii psig v BapuanvonHas kpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOopMa peakiuu. CBOHCTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, Wi reHOTUNIMYECKAs,, U3BMEHUYUBOCTh. KOMOMHATHBHAS M3MEHUHBOCTb.
Meiio3 W T0JOBOM MTpOIEeCC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHAas
M3MEHUMBOCTh. Kiaccudukamuss Myrtanuid: TeHHBbIE, XpPOMOCOMHBIC, TeHOMHble. YacToTa u



MPUYMHBI MyTaliuii. MyTtarenssle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIAOB B HACJEICTBEHHOM
n3MenunBocty H. . BaBumnosa.

BuesaepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
Te€HEaJOTHYECKUd, OJIM3HEIOBBIM, IIUTOTCHETUYECKH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHetnyeckuii. COBpEMEHHOE OIpeAeNIeHHEe TEeHOTUIIA: IOJHOTC€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUPOBaHUEe, B TOM uucie ¢ momorlpio [1[[P-ananmu3a. HacnencrBennsie 3abosieBaHus
YyelloBeKa: TeHHble Ooyie3HH, OOJIe3HH ¢ HACIHEACTBEHHOM MPepacloiokeHHOCTHIO,
xpoMocomMHble Oone3nu. ComaThueckue ¥ TeHepaTUBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPO(DUIAKTUKHA U JICUCHUS T€HETHYCCKIX
Oose3Hel. MeIUKO-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIAUIIMHCKONW TEHETHKH B
MPEIOTBPAILLICHUH U JICYCHUN TeHETUYECKIX 3a00JIeBaHUN YeJIOBEKa.

JdemoncTpaumuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuit, H. 1. BaBunos.

Tabmupl 1 cxembl: «KMOHOTHOPHUIHOE CKPEIIMBAHUE U €TO IIUTOTC€HETHYECKash OCHOBAY,
«3aKOH pacHIeIUICHUs] M €ro LHUTON€HETUYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «lLluTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS,
«Meno3», «B3anmoneiicTBre amielbHbIX T€HOBY, «I'€HETHYEeCKuEe KapThl paCTEHUM, KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOTO C IOJIOM»,
«KapruoTumbl dYelloBeKa H JKMBOTHBIX», «BUIBI HM3MEHUYHMBOCTHY, «MoaudukamnoHHas
W3MEHUYUBOCThY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHYUBOCThY.

O6opynoBanue: Mojenu-ammInKanuu «MoHOTHOpUIHOE cKpenuBaHue», «HemomHoe
JoMHHUpOBaHHE», «urnOpunHoe ckpemmBanue», «llepekpéct XpomMocomM», MHKPOCKON U
MuKkpomnpenapat «/Ipo3oduna» (Hopma, Mmyranuu HopMbl KPBUIEEB U OKPACKU Tena), repdapuit
«I"opox MoceBHOW.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHnas pabota Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpOTpENnapaTax».

JlaboparopHas pabota Ne 6. «M3yuenne MoauPHUKAITMOHHON MU3MEHUYHUBOCTH, TOCTPOCHHE
BapUALlMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlabopaTopnass pabora No 7. «AHanm3 wmyranuid y JApo30oduiIbl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[IpaxTrueckas padora Ne 2. «CocTaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesexuusi opranu3smMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka U Mpolecc. 3apoKICHUE CelIeKIUU U nomecTukanus. Yuenue H. W.
BaBuioBa 0 mEeHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX )KMUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMEeHHBIE METOJBI CENCKIIMU. MacCOBBI W WHAMBUAYAIBHBI OTOOPBI B CENEKIIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIu3kopoacTBEHHOE CKpelMBaHUe — MHOPHUIMHT.
Uncras nuHus. CkpeniyBaHUe YWCTBIX JIMHUK. [erepo3uwc, wnum TUOpHOHAS CHIIA.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuausanus U e€ yCIEeXHu.
NcKyCCTBEHHBIM MyTareHe3 M MOJYyYEHHE MOJUIIOUA0B. J[OCTHIKEHHSI CEJICKIIUMH PACTECHHM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacib IpOU3BOACTBA. ['€HHAas MHXKEHEpUs. OTalbl CO3JaHUA
pexomOunantHoit JIHK u Tpancrennsix opranumsmoB. Kierounas wunxenepus. Knetounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKHE U 3THYeckue mnpodinembl.. MO —
FeHEeTUYECKHU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Moptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®. NBaHos.

Tabnuuel u cxembl: kKapTa «LIeHTpbl NPOMCXOXKIEHUS M MHOT000pasusi KyJIbTYpPHBIX
pacteHuit», «llopoabl JoOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Pabotel akamemmka M. @. HWBanoBay, «[lomumiongus», «OOBEKTHI
ouorexHonorun», «Kierounele KyJIbTypbl U KIOHHpOBaHHE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBanue: MyJSDKH TUIOJOB W KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB
pacreHui, repoapuit «CellbCKOX03SICTBEHHBIC PACTCHHSI.

JlabopaTopHble 1 npakTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJEKLUUU PAaCTeHUH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X034 CTBO, JTA0OPATOPUIO arPOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosronHOHHAsA OMOTOTHS.

[Ipennocsiiku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAA TEOpHUs U €€
MecTo B OuoJioruu. BnusHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CeuzerenbctBa 3BoyonMU. [laneoHTonornyeckue: MOCAEAOBATENBHOCTD —IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETOMUCH, Iepexoanble (hopMbl. bruoreorpaguueckue: cxoacTBO
U paznuuane GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U PazNu4us SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJIOTUYHBIE, PYJUMEHTApHbIE OpTraHbI,
aTaBU3Mbl. MOJEKyIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTEeHl Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. IIpennoceliky BO3HUKHOBEHHS JIapBUHU3MA.
JBuwkyme cuibl 3BOJIOUMK BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHUE TpU
OTPaHMYEHHOCTH PECYpCOB, HeomNpeAenéHHas H3MEHYUMBOCTh, OOpb0a 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBINA O0TOOD).

Cunrternueckas Teopusi 3BoJitonuu (CTI) u €€ OCHOBHBIE TIOJIOKECHHMS.

Muxposonronus. [Tonynsaius Kkak eIuHULA BUJIA U 3BOJIOLUY.

JBuxymue cuibl ((pakTopbl) 3BOJIIOLUU BUJOB B Mpupoje. MyTalMOHHBIN Ipolecc U
KOMOMHATHBHas W3MEHYMBOCTh. [lomynsnuoHHble BOJMHBI M JApeild reHoB. Mzomsauus u
MUTpaLys.

EcrectBenHblli 0TOOp — Hampaistomuid (GakTop 3BOMONUH. DOPMBI €CTECTBEHHOTO
otOopa.

[prcnoco0aeHHOCTh OPraHU3MOB KaK Pe3yNIbTaT dBOJIONHH. [IpuMeps! mpucnocoOneHnit
y opranuzMoB. ApomMop03bl U UANO-a 1Al TallUH.

Bung u Bunoo6pazoBanue. Kpurepum Buga. OcCHOBHbBIE (GOPMBI BHI000pPA30BAHMUSA:
reorpapuueckoe, IKOJIOTHIECKOE.



MakposBomrorus. DopMbl 3BOTIONUU: (PUIETUYECKasi, TUBEPreHTHAs, KOHBEPTeHTHAs,
napasienbHas. HeoGpaTtuMocTh 3BOTIOIUH.

[Ipoucxoxxaenne  OT  HeCHELMAJIM3HPOBAHHBIX  npeakoB.  [Iporpeccupyromas
cnenuanusanysa. AnanTuBHas paauanys.
JdemMoHcTpanum:

[Toptpetsr: K. JIunneint, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmuupelr u cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYIIECTBOBAHUEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpasue copToB pacTeHuii», «MHOroodpasue mopos
YKUBOTHBIX), «Ilommymsiium», «MyTannonHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Uanoananramumny, «OO0mas aereHepanus», «JIBmwkymue cuibl sBomoonumn», «Kapra-cxema
Mapiupyra myremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucnocodieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO00Pa30BaAHUEY.

O6opynoBaHue: KOJUICKITHS HACEKOMBIX C PA3TUYHBIMHU THIIAMH OKPAcKH, HAOOP MII0I0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHBIX MPUCTIOCOOJIEHUHN Y KUBOTHBIX», MOJieNb «OCHOBHbIE
HaIpaBJICHUS YBOIOLUNY, 00BEMHAs Moienb «CTpOeHUE TOJIOBHOTO MO3Ta O3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «®DOpMBI COXPAaHHOCTH HMCKOIMAEeMbIX
KUBOTHBIX U pacTeHHi», Mojaens anmuukanusa «llepekpéct XpomMocomy», BiayKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkm», MHUKporpemnapaT <«/Ipozoduna» (HOpMa,
MyTauuu (GOpMbI KPbUILEB U OKPACKH TeEJa).

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Jlaboparoprass pabora Ne 2. «OmnmcaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HU HA 3emJie.

JloHayuHbIe TPECTABICHUS O 3apOXKACHUU KU3HU. HayuHble TMIoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOHoreHe3 WM MaHCIepMHs. XUMHUYecKas 3BONIONUS. AOHOTEHHBIM CHHTE3
OpraHMYECKMX  BEIIECTB U3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKON 3Bosonnu. HavanbHbpie sTamel Ononorudeckoi spomtonuu. ['unoreza PHK-mupa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKICTKHU. [lepBble KIETKU U UX
sBoIONIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emsie mo Hpam U nepuomam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. [lameosolickas spa u e€ mepuonbl: KeMOPHICKUI, OpPIOBUKCKUMA,
CUJIypUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iickast 3pa 1 €€ NepuoIibl: TPUACOBBIN, FOPCKHM, METOBOIA.

Kaiino3olickas apa u €€ nepuo/ibl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TreojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl IBOJIOLUN
pPacTUTENBHOTO W JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHuUd H KUBOTHBIX. llosiBneHwme,
pacUBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCKOro MUpa Kak OTpa)keHUe 3BONIOLMU. OCHOBHBIE CHCTEMATHYECKUE
CPYIIIbI OPTaHU3MOB.

OBoironus 4eloBeKa. AHTPOINOJIOTMs Kak Hayka. Pa3Butue mnpeacTaBieHUd o
MIPOUCXOXKICHUH YesloBeKa. MeToibl n3ydeHus aHTpororesesa. CxoACcTBa U pa3jinyusl 4YeI0BeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE TOJI0KEHUE YETOBEKA.



HBwxymme cuiabsl  ((akrtopel) aHTpomnoreHesa. HaciencTBeHHas M3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAHHA TPYZAa, MBIIIJICHHE,
peusb.

OcCHOBHBIE CTaguU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK YyMEbIH,
UYenosexk mnpsmoxoxsmmii, YemoBek HeaHaeprtanbckui, YenoBexk pasymHbid. Haxonkn
HCKOIMAeMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JACTh PaclpOCTPaHEHUS, 00BEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAHS.

UYenoseueckue packl. OCHOBHBIC OOJBINHE pachl: €BpOINEOUAHas (€Bpa3uiicKas), HETPoO-
aBcTpajionjHas  (PKBaTOpHalbHAsA), MOHTOJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MIPUCTIOCOOJICHHOCTH TPEJACTABUTENIEH UEJIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBAHHS.
EnunctBO uenoBedeckux pac. Kputuka pacuzma.

JdeMmoHcTpanum:

[optpetsr: ®. Penu, JI. Ilactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBun.

Tabnuue! u cxemsl: «Bo3HukHoBeHHe CoTHEYHON CUCTeMbl», «Pa3BUTHE OpraHMYecKOoro
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «lIpokapuoTnueckas KIeTKa»,
«CoBpeMeHHasi cucTeMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHMS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTHYECKHX HAaXOJO0K
IIPEIKOB COBPEMEHHOIO 4YesloBeKa», «JlpeBHeumme moam», «/IpesBHue monu», «llepsble
COBpPEMEHHBIE JI0U», «UenoBeuecKe pach».

Ob6opynoBanue: Mymspku «llpoucxoxaeHne denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIM W300pa)K€HHs] KAMEHHBIX OpyIuil
MEPBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEPHI, pyousia, ckpedia), TeOXpOHOJIOrHYecKas Ta0uIa,
KoJuteKIMs «@opMbl COXPAaHHOCTH UCKOIIA€MBbIX KUBOTHBIX U PACTEHUII.

JlaGopaTopHble 1 npakTHYecKue padoThI:

[Ipaktrueckas padora Ne 1. «/3ydeHue MCKOMaeMbIX OCTaTKOB PACTEHUN W YKHMBOTHBIX B
KOJUIEKLIMSIX».

DKcKypcusi «IBONIOIUS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBea4eCKuil My3ei).

Tema 3. OpranusMsl U OKpY:KaloIas cpeaa.

DOKoJorusi Kak Hayka. 3aJadyd U pas3/esibl AKOJOrMU. MeToAsl 3KOJIOTHYECKUX
UCCIEI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl  oOMTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JYyIIHAs,  IOYBEHHAS,
BHYTPHUOpPraHU3MEHHAS.

Okonoruyeckue (axropel. Kiaccudukanus skonorndeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTpOINOreHHsbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

Abuoruueckue  (axkTopel:  CBET, TeMIeparypa, BiaxHocTb. DoTomepuoausm.
[IpucnocoOaeHus OpraHu3MoB K JIEHCTBUIO aOHMOTHUYECKUX (hakTOpoB. bruonornueckue puTMel.

buotnueckue  Qakropel. Buabpl OMOTHYECKMX  B3aUMOJEWCTBUN:  KOHKYPEHIIMS,
XMITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparys, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpadu3M. 3HauYeHHE OMOTHYECKUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKU MNOMyssiquu. OCHOBHBIE IOKA3aTead IOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJIa€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JIuHamuka
YUCJIEHHOCTH MONYJISALMH U €€ Peryisiuus.

JdemoHcTpanum:

[optpetsr: A. I'ym6onpar, K. @. Pynse, O. I'ekkens.



Tabnumer u cxemsl: kapta «[Ipupoansie 30HbI 3eMany, «Cpeasl 0OUTaHUS OPTAHU3MOBY,
«Doroneprogm3m», «llomymsamum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYIISIIHA
unpy3opun-tydenbkny, «llumessie nemnm.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PAaCTEHUIM U3 Pa3HBIX MECT
oOUTaHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pPa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktruueckas padota Ne 2. «Iloacd€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHE CHCTEMBI.

CoobmectBO  opranuzmMoB  —  OuoueHo3. CrTpykTypsl  OuoleHo3a:  BHJOBafd,
MPOCTpaHCTBeHHAs, Tpoduueckas (muieBasi). Bunbi-noMuaanTel. CBsI3u B OMOIIEHO3E.

DKkonoruyeckue cuctembl (d9kocuctemsbl). [lonartue o0 sKkocucTeMe M OHOreoIeHO3E.
OYHKIIMOHAIBHBIC KOMIIOHCHTBI 3KOCHCTEMBI: MPOIYIEHThI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHH B dKOocHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TOKa3aTelM HKOCUCTEMBI: Omomacca,
MPOAYKIUS. DKOJIOTHYECKHE NHpPAaMUIbL: TPOMYKIMH, YHUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETyYIsALus, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WIN
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucteMsl. buonornueckoe u
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akrop ycroitunBocTH skocucteM. CoxpaHeHHEe OHOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa Ouocgepsl.
Kupoe BemectBo m ero ¢yHkumu. OcoOeHHOCTH Onocdephl Kak TiI00adbHON YKOCHUCTEMBI.
JluHaMu4eckoe paBHOBecHe U oOpaTHast CBs3b B OHocdepe.

KpyroBopoTbl BemecTB M OHMOT€OXMMHUYECKHE IMKIIBI 3JIEMEHTOB (yriiepoja, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emmu. AHTpONIOTeHHBIE H3MeHeHus B Onocdepe. [mobansHbIe
9KOJIOTUYECKHE MPOOJIEMBI.

CocyiecTBoBaHNE TPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOO0pa3Hs KaK OCHOBA
ycroitunBocTH Onochepsl. OCHOBA PallMOHATIBLHOTO YIPABJICHUS MPUPOJAHBIMUA PECYpCaMH U UX
HCIOJIb30BaHue. J{oCTHKEeHUsI OMOJIOTUU U OXpaHa MPUPOIBL.

JdemoncTpanuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuer u cxemsl: «llumessie nenu», «buoleHo3: cocTaB u CTpykTypay, «lIpupoansie
coobmectBay, «llemu mnuraHus», «OKoNormueckas nupamuagay, «buocdepa u yenmoBEK»,
«IKocucTeMa IMUPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOTO Jecay, «buoreHos
BomoéMay, «ArpoueHo3», «llpuMepHble aHTPOMOTEeHHBIE BO3JEHUCTBUS HA TPUPOIYY,
«BaxHenmye UCTOYHUKM 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «IlouBa — BakHeWInas
cocTapJstomas 6uochepnn», «DaKkToOpsI Herpaganuu mouBy, «IlapaukoBsiii 3pdexty, «DakTopbl
PaANoaKTUBHOTO 3arpsi3HeHUs 6rocheps, «O0mas cTpykTypa 6uochepsr», «PacmpocTpanenue
Xm3HH B Omocdepey, «O30HOBBIN 3KpaH Ouochepsr», «KpyroBopor yriepoma B Guocheper,
«KpyroBopot a3ora B mpupojie».

Ob6opynoBanue: MO/IeTb-aNTTUKALUS «Tunuanele OHMOIIEHO3BI», repOapwii
«PactutenbHble  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenu — BakHEWIIHUX



CEJIbCKOXO3SHUCTBEHHBIX ~KYJIBTYp», TepOapuu M KOJUJIEKIMM pACTeHUH U  IKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoi
denepanuu, n300pakeHUsI OXpaHIAEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 BMOJIOTMN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBauBarOTCs TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHUS
00yyarolMMUCS IPOTpaMM CpeTHEro 00IIero o0pa3oBaHus: JUYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHUS NpeameTa «buonorus» BbIAEICHBI
CICAYIONIME COCTaBISIONIME. OCO3HAaHUE OOYJAIONIUMHUCS  POCCHUUCKOW  TpakHaHCKOH
WJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHUIO, CAMOCTOSITENBHOCTH U CaMOOMNPEEIEHUIO,
HaJIMYMe MOTHBAIMM K OOYYCHHWIO OWOJIOTHH, IIeJICHANIPABICHHOE pa3BUTHE BHYTPCHHHX
yOexAeH TNYHOCTH HAa OCHOBE KJIIOYEBBIX IEHHOCTEH U MCTOPUYECKUX TPATUIUI Pa3BUTHUS
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOyYaroIMXcs PYKOBOACTBOBATHCA B
CBOEH  JICATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, TPUCYIIUMU  CHUCTEME
OMOJOTHYECKOr0 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOr0 IPaBOCO3HAHUA, CIIOCOOHOCTHU
CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIuyHOCTHBIE PE3YyNbTaThl OCBOCHUS TpeameTa «bHOJIOTHsS» JOCTUTAIOTCS B €IMHCTBE
yu4eOHOW M BOCIHUTATENBbHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, TIPUHATHIMHU B
oOliecTBe NpaBUJIaMU W HOPMaMu MOBEACHHS M CHOCOOCTBYIOT MpOIEccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS M CaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTHU3MA,
YBAXEHUSI K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyJda W CTapIieMy IMOKOJICHUIO, B3aMMHOTO
YBOXKEHHUs, OEpeKHOro  OTHOLIEHUS K  KYJIbTYpHOMY  HAcleQUI0 W TPaaulusM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickon denepannu, NpUPOAE U OKPYKAKOLLIEH Cpelie.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro npeamera «bruosorus» MOKHBI OTpaxaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOUINXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPUEHTALUW, TO3UTUBHBIX BHYTPEHHUX
yOexaeHUd, COOTBETCTBYIOIIMX TPAJWLUUOHHBIM IEHHOCTSM PpOCCHICKOro  00IecTsa,
pacuIMpeHre >KM3HEHHOTO ONbITa U ONbITa ACSITENBHOCTH B MPOLECCE pealu3aldd OCHOBHBIX
HaIpaBJIeHUH BOCTIUTATEIBHOM JIEITEIbHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpa:kaaHcKoro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOI0 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)keHHWE 3aKOHA U
MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMW JESATEIHLHOCTH MPHU CO3JaHUHN YICOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TI03HABATENbHBIX 33]1a4, BHITOJHEHHH OMOOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBCHHYIO TIO3MIIMIO 110 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATH B CBOMX JICMCTBUAX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOACH C pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMH LIEHHOCTSAMH M COLMATBLHBIM
TIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIIpPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4eOHBIX,
MO3HABATEIbHBIX M HCCIIEOBATENbCKUX 3a/lay, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHMIO
OIIOHEHTOB MPHU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOr0 COJIEPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM IPpa)KAaHCKON UACHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepes, PoamHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBO S3bIK U KYJBTYpY, IPOLILUIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPHUPOJHOMY HACIEOUI0 U MaMATHUKAM IPUPOJIBL,
JnocTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OuosIorny, MOHUMaHUs 3HaUEHHUsI OMOJIOTMY B IIO3HAHUM 3aKOHOB IPHUPO/IBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00I11eCTBA;

uzaeitHas yoexxI€HHOCTh, TOTOBHOCTH K CIIY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOT0 HapoIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIE PELEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHNE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOIUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O NPHUHATHSA LIEHHOCTEW CEMEWHON JKM3HM B COOTBETCTBUU C TPAaJULMUSAMU HapOJOB
Poccuu;

4) 3cTeTU4eCcKOro BOCIUTAHMS:

JCTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKE SYMOIIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)XEHHIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE IPOSABIATH
KauecTBa TBOPUYECKOM JTMUYHOCTH;

5) ¢usuvyeckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJILTYPbl  3[I0POBbSI M
3MOLMOHAJIBLHOIO 0JIArONOIyYHsi:

MMOHUMaHUE W pean3allis 3JI0POBOT0O M 0€30MacHOro oopasa KU3HU (3J0pOBOE MUTAHUE,
cOOJII0/IEeHNE TUTMEHNYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA,
perynspHas (u3nyeckas aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (DM3MUYECKOMY U ICUXUYECKOMY 3]I0POBBIO;

MOHMMaHWE IEHHOCTH NPaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCIEJICTBUM W HENPUATHS BPEAHBIX NPUBBIYEK (YHNOTPEOJICHUS AalKOToJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyA0BOro BOCIIUTAHUS:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOT00He;

TFOTOBHOCTb K aKTUBHOH JI€SITEIbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HAIllpaBI€HHOCTH,
CHOCOOHOCTh ~ MHUIMHPOBaTh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBIMOJHATH — TaKYIO
NESATENBHOCTD;



HMHTEpEC K pa3iuyHbIM cdepaM MpodecCHOHAIBHON AEsITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHEIN BEIOOpP OymyIiel mpoheccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHIO MU CaMOOOPA30BAHMIO HAa MPOTSHKEHUU BCEl
KU3HU;

7) 3K0JOrHYeCKOro BOCIIMTAHUS:

9KOJIOTHUYECKH 11e1eco00pa3Hoe OTHOIICHHUE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;

TIOBBIIICHHE YPOBHS SKOJOTHMUYECKOW KYJIBTYphI: NMPUOOPETCHHE ONBITa TUIAHUPOBAHHS
MIOCTYTIKOB U OLICHKU UX BO3MOXXHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEN CPebl;

OCO3HaHHE TI00aTBLHOTO XapaKTepa KOJOTHUECKHUX MPoOIeM U MyTeH UX peIIcHHUS,

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpEeTaeMble MPU U3YUYEHUU OMOJIOTUH 3HAHUS M YMEHUS
MPU PEIICHUH TPOOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOTIOACHHE
MpaBUJI TOBEACHUS B MPUPOJIC, HAIMPABICHHBIX Ha COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OMOChEpPHI);

AKTUBHOE HEINPUATHE JCUCTBUM, NMPUHOCAILIMX BpEI OKPYXKAIOUIEH HPUPOJHOW CpeEXE,
yYMEHHUE MPOTHO3UPOBATH HEOJIATONPHUSATHBIE HKOJIOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJu4yhe pPa3BUTOTO HKOJOTWYECKOI'O MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATeTbHOCTH  DKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS HMHU B
M03HABATENbHOW, KOMMYHMKATHBHOW M COLMAIBbHOM MPAKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU IEATETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYILTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3IKOBOM M UNTATEIHCKON KYJIBTYphI KaK Cpe/ICTBa B3aUMOJIEHCTBUS
MEXy JIIOJIbMH U TIO3HAHUS MUPA;

MOHMMaHHUE creuu(UKH OUOJIOTMM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHHS 00 OKpYKaIOIIEeM
MHpEe KaK O €JMHCTBE TMPUPOIbI, 4YelOBEeKa M OOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpobdIeM COXpaHEHHUsI TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUYMMOCTH OMOJIOTHH JIJIi COBPEMEHHOW HUBWIM3AIUU: 00ECTICYeHUS
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTeH BBIXO/A U3 TIIOOATBHBIX
9KOJIOTUYECKHUX MPOOJIeM U 00ecTieUeHHs Iepexo/ia K yCTOWYUBOMY Pa3BUTHIO, PAllUOHATBHOMY
HCIIOJIb30BAaHHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYEHUU OMOJIOTUYECKUX 3HAHHMA B IIEJIIX MOBBIIICHHS OOMICH
KYyJIbTYpbl, €CT€CTBEHHO-Hay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
TPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil Mpu U3ydeHUU OUOJIOTHH;

NMOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, HUCIIOJIB3YeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTM HCIIOJIB30BATh IIOJyyaeMble 3HAHUS [JJIs aHajdu3a M OOBSCHEHUS SBICHUI
OKPYKAIOIIeTO MHUpPAa M TPOUCXOASIIMX B HEM W3MEHEHHUN, YMEHHE JenaTh O00OOCHOBaHHBIC
3aKJIFOYCHHUS HA OCHOBE HAyYHBIX (DaKTOB M HMMCIOIIMXCS JAHHBIX C IIEIBI0 TOTyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHMOJOTHMYECKHE 3HAHUS IS PelIeHUs
MPOOJIEM B PEaTbHBIX KU3HEHHBIX CHTYAIIUX;



OCO3HAaHHE LIEHHOCTH HAy4YHOH JE€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH NMPOECKTHYIO U
HCCIICAOBATCILCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHUH 1O OHOJIOTHH B COOTBETCTBHH C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOro mpeamera «bHONOTHS» BKIIOYAIOT:
3HaYUMBIC JUISI  (DOPMHPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHBIC
(MexIIpeIMEeTHBIE) 00IIEHAYYHbIE TIOHATHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOUM KapTUHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CHCTEMa, HAy4YHBIA (PaKT, MPHHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeAOBaHNUEe, HAOMIOJeHNE, W3MEPEHUE, SKCIEPUMEHT U JAPYruX), YHUBEPCAIbHBIC
yueOHble JeHCTBUS (II03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PEryISTHUBHBIE), 00ECIeUnBaIONINe
(dbopMupoBaHre (QYHKIMOHAIBHON T'PaMOTHOCTH U COLMANLHOM KOMIIETEHLMH O0ydYaroIuxcs,
CHOCOOHOCTh o0yJaroumxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PCHUYECKAE 3HAHWS W YHUBEPCAIbHBIC Y4eOHBIC JEHCTBUS B TIO3HABATCIHLHOW U
COLIMATILHON MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJKHBI OTPaXKaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE A€ CTBUS:

CaMOCTOSITENIbHO (pOpMyNnHpOBaTh M AaKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHWW TNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMsI), PaCKpbIBaTh CMBICT OHOJIOTHYECKHUX
MOHSTHA (BBIIETSATH HX XapaKTEePHbBIE MPU3HAKHU, YCTAHABIUBATE CBS3H C JPYTUMU OHITHIMH);

OTIPEACIIATh IEH JIEeATEIBbHOCTH, 3aJaBas IapaMeTpPbl U KPUTCPUU HUX JIOCTHDKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMH LIETISIMU;

WCIOJIb30BaTh OHMOJOTHYECKHE TOHITHS ISl OOBSCHEHUs (AKTOB W SIBICHHHA IKUBOM
TIPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJCTBA NIl MPEJCTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe€ MPOTUBOPEUHMM PAa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

paspabaThIBaTh IUIAH PELICHUS TPOOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISAM,
OIICHUBATh PUCKU IOCIICICTBUN JACSITSILHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH PAaOOTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HCHHBIX TTPOOJICM.

2) 6a30BbIE HCCJIEA0BATEIbCKUE AeHCTBUSA:



BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENLCKONW M MPOEKTHOM AESITebHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHUs MPAKTHYECKUX 3aj1a4, IPUMECHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

WCIIONIb30BaTh PA3JIMYHbIC BHUIABI ACATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJE TIPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THIT MBIIJICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
TTOHSTHSIMH W METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTCIbHOW IEATCIBLHOCTH W
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3HpOBAaTh 3ajady, BBIIBUTATH
TUMNOTe3y €€ pelleHHs, HaXOIWUTh apryMEHTHI [JIs JOKa3aTelIbCTBA CBOMX YTBEPKIACHMIA,
3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IMOJNYYCHHBIC B XOJ€ PCIICHHS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OI[CHUBAThH MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISAITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIOCOOOB JCHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHTHh 3HAHWS B  TO3HABATEIBHYID W  MPAKTHYECKYHO  00JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, MNpEIJIaraTh OPUTHHAIBHBIC TOAXOIbI W PEUICHUS, CTABUThH
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPHCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMAIMH (TEKCTE YU4EOHOTO MOCOOHS,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOJIOTHUECKUX CIOBApsIX U CIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MIPECTABIICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEIPOTHBOPECYHBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPUMEHSTh Pa3UYHBIE METOABI MPH TOUCKE U OTOOpe
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT WCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHMSI PA3ITUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpaTh ONTHUMANbHYIO (OpPMY TMPEJACTABICHUS OHWOIOTHIECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpOpMaIMEH: TPUMEHITh XUMHYCCKUE, (U3MUECKUE U MATEMATHYCCKUE 3HAKU M CHMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMHU pACMO3HaBaHUS U 3amUThl HUHOpManmu, WHHOPMALUOHHON
0€30MaCHOCTH JTUIHOCTH.

OBjajeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTHBHO y4aCTBOBATH B JIMAJIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKICHHSI OTHOCHTEIFHO BBIMOTHEHHUS TWpejiaraeMoil 3ajgaud, YYWUTHIBATH HWHTEPEChl U
COTJIACOBAHHOCTH MO3UIUHI IPYrUX YIACTHUKOB JIHATIOTA WA JUCKYCCHN);



pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUTOK BOSHUKHOBEHHUST KOH(MIUKTHBIX CUTYAIlUH, yMETh CMATYaTh KOH(IMKTHI U
BECTHU [IEPErOBOPBHI;

BIIQJICTh PA3TMYHBIMU CHIOCOOaMM OOIIECHUS U B3aUMOJICHCTBUS, MOHUMATh HAMEPECHHUS
JIPYTUX JIIOJIEH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (Gopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOIO TOUYKY 3pPEHUS C MCHOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTD:

MMOHUMATh W UCTOJIh30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIUBUAYATbHONH pabOTHI Tpu
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJEHCTBHS MPHU PELICHUH Y4eOHOM 3a1auu;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX JCHCTBHIA C y4ETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEM Ka)JA0T0 4JeHAa KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBIATh IUIAH JEWCTBHUH, pacHpeiessTh PO C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MAEH C MO3WLMUHU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PpA3JIMUHBIX CHUTYalMsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranusaumus:

WCIIONIb30BaTh OWMOJIOTMUECKHE 3HAHWUS MJI1 BBIIBICHHS MPOOJIeM W WX pEHICHHS B
YKU3HCHHBIX M YUYECOHBIX CUTYaIMSIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHUI 11€JIeBble M CMBICIIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKaIOIIHX;

CaMOCTOSITEIbHO OCYIIECTBISITh MO3HABATEIBHYIO JECSATEIBHOCTD, BBIABIATH MPOOIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlaud B OOPa30BATEILHOW JIEATEIHHOCTH H
YKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENILHO COCTABIIATH TUIAH PEUICHHs MTPOOIEMBbI ¢ Y4ETOM UMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

pacHmpsTh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIIA OTIBIT;

cH0co0CTBOBATH (OPMUPOBAHHIO U MPOSIBIICHUIO ITUPOKOH SPYIUIIMH B PA3HBIX 00JIACTSIX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM;



BJIaJI€Th HAaBBIKAMU TO3HABATENILHON pe(IeKCHM KaK OCO3HAHHUS COBEPIIAEMbIX JE€HCTBUI
Y MBICIMTEIBHBIX MPOIECCOB, HX PE3YJIbTaTOB U OCHOBAHHI, HCIIOIB30BATh PUEMBI pedIeKCHn
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS I10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIBHOCTH;

3) npuHsATHE ce0NA M APYTUX:

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTH NOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[Ipenmetnsie pe3ynbraThl ocBoeHus mporpammbl COO mo Ouosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue st yueOHoro npeamera «buonorus» Hay4yHble 3HaHMS, YMEHUS U
crnocoObl JeHCTBUH MO OCBOCHMIO, WHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BUABI
JESITETbHOCTH TIO MOJYYEHHI0O HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHWM B Pa3JIMUHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX ¢ Owuojorueil. B
IporpamMMe NpeaMETHBIE PE3yJIbTaThl IPEACTABICHBI 10 roJjaM 00yUeHHUS.

[IpenmeTHsle pe3ynbTaThl OCBOCHMs YydeOHoOro mnpenmera «buonorus» 6 10 knacce
JTOJIKHBI OTPa’KaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ M POJU OMOJOTMM B CHUCTEME HAay4yHOT'O 3HAaHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOTO MHPOBO33PEHUs, O BKJIAJIC POCCHUICKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOIOB B Pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBeKa JUIsl pellieHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHWE OMOJIOTMUYECKUX TEPMUHOB U MOHATUMN: )KU3Hb, KJIETKa,
opranusM, Merabonau3sM (0OOMEH BEIEeCTB M  IpEBpalleHHe JHEPruu), TIoMeocTa3s
(camoperynsauusi), yYpOBHEBas  OpraHM3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOMU3BEIIECHUE
(perpoyKIiysi), HacJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJIbHas J0rMa MOJEKYJsipHOW Ouoinorum), 3akoHbl (I. Mennpens, T. Moprana, H. .
BausioBa) u yueHus (0 LHeHTpax MHOT00Opa3us U MPOUCXOKIACHUS KyIbTypHBIX pacteHuil H. U.
BaBuiosa), onpenensTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHME BJAJIE€Th METOJAAMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAONIOJACHHE U ONMCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHHMH, OpraHM3alds M IPOBEJCHHE OHOJIOrHYEecKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE TUIIOTE3bl, BBISABICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpE3YJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJbI HA OCHOBAaHUU IOTY4YEHHBIX PE3YJIBTATOB;

YMEHHE BBIJEISATH CYHUIECTBEHHbIE IIPU3HAKU BHPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BELIECTB U
IPEBpAILCHHUs] SHEPTUU B KIIETKE, (POTOCHMHTE3a, IJIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHMSI, PA3MHOKEHUSI, UHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSTH MOJyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJOTMUYECKHX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOM KU3HU C LENBI0 00eCTeueHHsI
0€30I1aCHOCTH CBOEr0 37I0POBbS U 3/I0pOBbsl OKPYKAIOLIUX JIIOJEH, COOIIOIEHUs] HOPM



IPaMOTHOTO TMOBEJEHUS B OKPYXKaIOLIEH NPUPOIHON cpelae, NMOHMMaHUE HEOOXOJUMOCTH
WCIIOJIb30BAaHUSl TOCTHKEHUM COBPEMEHHOM OHMOJOTMU M OMOTEXHOJIOTUH JI palMOHAIbHOIO
IIPUPOJIOIIOJIB30BaHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIC TI'E€HETHYECKHE 33aJayd Ha MOHO- W JAUTHOpHIHOE
CKpEeIIMBaHNE, CLEIUIEHHOE HAcJeJ0BaHNE, COCTABISATh CXEMbl MOHOTMOPHIHOTO CKPELIMBAHUS
JUI IpeACcKa3aHKsl Haclle0BaHUs IPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BBIONHATH JaOOpaTOpPHBIE M MpaKTHUECKUEe paboOThl, COONIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh M HHTEPHPETHPOBATh HH(OpMAILUIO OMOJIOrMYECKOIO
COJIep>KaHUsl, BKIIIOUAIOILIYIO ITICEBJOHAy4YHbIE 3HAHMsS W3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoil MH(pOpMaIUK, HayYHO-TIONMYJISIPHbIE MaTepUabl), STHYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOIICHHUsS, 00001mas
OMOJIOTHYECKYI0 HMH(QOPMALIMI0O W3 HECKOIbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJb30BaTh
MOHATUIHBIN anmapat OUOIIOTHH.

[IpenMerHble pe3yiabTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHOJOTMM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOI €CTeCTBEHHO-HAay4YHOH KapTHUHBI MUpA U
Hay4HOT'O MUPOBO33PEHUS, O BKJIAJle POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
onosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl peIICHHsSI )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COAEpKaHUEe OMOJIOrMYECKUX TEPMUHOB U NOHATHI: BUJ, TOMYJISILINSA,
reHO(OH], HBOJIOLUSA, JABIXKYLIHME CHiIbl ((aKTOpbl) SBOJIOLUUH, MPUCIOCOOICHHOCTD
OpPTaHW3MOB, BHUI000pa30BaHHE, HSKOJOTHYECKHE (PAKTOPHI, SKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTbI, PEyLIEHThI, LIENIU MUTaHWs, FKOJIOTHYECKas Mupamuia, OuoreoneHos, ouocdepa;

yMEHUE Wu3Jaratb Ouonorudyeckue Teopun (dBosounoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bopa, dyepenoBanus TiaBHBIX HampaBieHu W mytei sBomtonnu A. H. CeBepiioBa, ydeHHUsSI O
6uocdepe B. . BepHasickoro), onpenensars rpaHUIbl UX TPUMEHHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BJaJleTh METOAAaMHM HAYYHOrO TMO3HAaHUS B OMOJIOTMU: HAOJIOJAEHHE U OINMCAHUE
KMBBIX CHUCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alus M IPOBEACHHE OHOIOIMYECKOrO
9KCIIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTU MEXAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX PE3Yy/IbTAaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX IOHATHMH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJbI HA OCHOBAHUU TOJIYyYEHHBIX PE3YJIBTATOB;

YMEHHE BBIIETAThH CYILIECTBEHHBIE IPU3HAKU CTPOECHUS OMOIOTMYECKUX 0OBEKTOB: BUOB,
MOMYJSALUM, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OLEHO30B U HKOCHUCTEM,
O0COOCHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHMsl, IPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMUECKHUX (aKTOpOB Ha
OpraHMU3MBl, IIEPEHOCA BEIIECTB U IIOTOKA PHEPTUHU B DKOCUCTEMAX, aHTPOIIOTEHHBIX W3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OMOTCOXMMHUYECKHX LHUKJIOB B
ouocdepe;

YMEHHUE NPUMEHSTH MOJIyY€HHbIC 3HAHUS JJIi OOBSICHEHUS OMOJIOrMYECKHX IMPOLECCOB U
SIBIICHUH, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM KU3HU C LENBI0 00eCTeueHHs
0€30I1aCHOCTH CBOEr0 3/I0POBbS U 3/I0pOBbsSl OKPYKAIOLIUX JIIOJEH, COOIIOIEHUs] HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXarolllel NPUPOIHON cpene, NMOHMMaHUE HEOOXOTUMOCTH



HCIIOJIb30BaHUs JOCTHKEHUIN COBPEMEHHOMU ouosorun IS PaLMOHATBHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE pellaTh AJIEeMEHTapHble OMOJOrMYecKHe 3aJayud, COCTaBJIATh CXEMbI MepeHoca
BEIIECTB M SHEPTUH B HKOCUCTEMaX (LMK MUTAHUA);

YMEHHE BBINOJIHATH Ja0OpaTOpHble M MpaKTHYecKue padoThl, coOM0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 000PYTOBAHHUEM;

yYMEHUE KPUTUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
CoJIep)KaHHUs, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoil MH(pOpMaNMM, HAYyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuUBaTh TIJI0OANBHBIC
9KOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIC TNHMCBMEHHBIE M YCTHbIE COOOIEHHs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMI0 W3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIB30BATh
MTOHSATUHHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (uu¢posbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypchbl
1 buonorns kak Hayka 2 0.5 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIe cCTEMBI U UX OpraHU3aLMs 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubamorexa LOK
https://m.edsoo.ru/7f41¢c292
4 KusuenesaTeIbHOCTb KIIETKHA 6 bubmorexa HOK
https://m.edsoo.ru/7t41¢292
5 PasMHOkKEeHHE M MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 bu6mmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U H3MEHUYUBOCTD g 15 butmmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
. Cenekust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
8 PesepBHoeE Bpems 1 bubmmorexa TOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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 KUIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbIe)
Ne ni/m Konrpoabusie | IlpakTHyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
1 DBOIIOIMOHHAST OO0 U 9 1 bubmorera [OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bu6nuorexa [IOK
3emie https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYsKaromas cpeia 5 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
4 CooOuiecTBa 1 3KOJIOTMYECKUE CUCTEMBI 9 bubnnorexa LOK
https://m.edsoo.ru/7f41cc74
) PesepBHOE Bpems 2 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5
[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jara usydyenus
N KosnyecTBo 4acoB DJIeKTPOHHBbIE HU(PPOBbIE
. Tema ypoka o0pa3oBaTebHbIE
n/m Konrpoabusie | Ilpakruuyeckue | Ilo IIo
Bcero pecypcbl
padoTbI padoTbI I1aHy daxry
Paznenl. buosnorus kak Hayka ( 2 4.)
bu6mmoreka [IOK
1 buonorus B cucreMe Hayk 1 02.09. https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBON MPUPO/IBL.
[IpaxTueckas padora Ne 1 «Mcnoas3zoBanue bubnnoreka [IOK
2 1 0.5 09.09.
Pa3IUYHBIX METOJIOB MPH U3YUCHUU https://m.edsoo.ru/863e6122
OMOJIOTHYECKHX 0OBEKTOBY
Pa3znea 2. ’)Kusble cucrembl U uX opranusanus ( 14.)
3 bruonornueckue cucTemsl, MPOLECCH U UX 1 16.09 bubnnoreka [IOK
H3yUYEHHUE o https://m.eds00.ru/863e6564
Pa3znen 3. XumMuyeckuii coCTaB U CTPOeHHE KIeTKH ( 8 4.)
4 XUMHAYECKUH COCTaB KJIETKU. Bona u 1 73.09 bu6nmmorexa [IOK
MHHEPAJIBHBIE COJIN o https://m.edsoo.ru/863e674¢
bubmuorexa [IOK
5 b .C 0 1 07.10.
ST, LOCTAR | CTPOSHHE DEKoR https://m.edsoo0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
KaTaJIu3aTOPHI. Ha6opaTopHua;1 paborta Ne 1 Butmorexa LIOK
6 «M3ydeHne KaTaTuTHUYECKON aKTHBHOCTH 1 0.5 14.10.

(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl WITH
KaTaJias3bl)»

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

bu6nmmoreka [IOK

/ YraesonzL. JiumHaet ! 21.10. https://m.eds00.ru/863e6870
bubmuorexa [IOK
8 H AT 1 11.11.
YIIICHHOBRIC KHCIOTRT https://m.edsoo.ru/863e6d5¢c
9 Hcrtopus u MeToAbI N3y4EHUS KIIETKHU. 1 1811 bu6nuorexa [IOK
Kierounas Teopus o https://m.edsoo.ru/863¢6e88
bubmuorexa [IOK
10 K 1 25.11.
JIETKA KaK IEeJIOCTHAS KUBasi CUCTEMA hitps://m.cdsoo.rw/863eb5fa
CrpoeHue 3yKapuOTHYCCKOM KIICTKH.
JlaGoparopnas pa6ota Ne 2 «M3yuenue bubmuorexa [IOK
11 CTPOEHHUS KJIETOK PACTEHUM, )KUBOTHBIX, 1 0.5 02.12. https://m.edso0.ru/863e6f0
rpubOB 1 OaKTepuil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOMpEnapaTax U UX OMHUCAHUE)»
Paznen 4. ’KusnenessTeJIbHOCTD KJIeTKHU ( 6 4.)
bu6mmoreka [IOK
12 o o 1 09.12.
OOMEH BEIUECTE WITH METab0TH3M https://m.edso00.ru/863e766¢
bubmuorexa [IOK
13 dorocuHTEe3. XEMOCHUHTE3 1 09.12. https-/m.cds0o.ru/863¢7¢98
bu6mmoreka [IOK
14 6] i1 00 1 16.12.
HEPTETHHACCKIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KICTKH. J{elleHue KIeTKH.
15 Ngfg 3£0H26ozmp::: pa&;m i\f 9 30 a | 0.5 23.12 bubmmorexa LIOK
(HADITIONCHHE MUTO3 B IIICTIAX KOHHIHK ) ) https://m.edsoo0.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunres 6enka. Peakuus maTpuaHOTO | 13.01 bu6nmoreka [IOK
CUHTE3a o https://m.edsoo.ru/863e796¢
17 Tpancnsauus — OuocuHTe3 Oenka 1 20.01. bubmmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796¢

Paspen 5. Pa3MHoOXkeHMe W WMHAUBHAYAJIbHOE pPa3sBUTHE OPraHu3MoB (5 4.)
bubmuorexa [IOK
18 HexneTtounsie GopMbl )KU3HU — BUPYCHI 1 20.01. hitps://m.edsoo.ru/863¢7540
bu6nmmoreka [IOK
19 ®opMbl pa3MHOKEHUSI OPraHU3MOB 1 27.01. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [IOK
20 Meiios ! 27.01. https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
OmonotBopenue. JlabopaTopHas padora No bubnmoreka [JOK
21 1 0.5 03.02.
4 «/3y4yeHue CTpOEHUs MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpPOIpEnapaTax»
bu6nmmoreka [IOK
22 NupuBuayanbHOE pa3BUTHE OPraHU3MOB 1 10.02. hitps://m.edsoo.ru/863¢8436
Pa3nen 6. HaciieacTBeHHOCTh M K3MEHYHBOCTh OPraHu3MoB ( 84.)
” ['eneTnka — Hayka 0 HACJIEJICTBEHHOCTH U | 10.02. bu6nmmoreka [IOK
M3MEHUYUBOCTH https://m.edsoo.ru/863e86{2
24 3aKOHOMEPHOCTU HACIIEAOBaHUS TPU3HAKOB. ] 17.02. bubnmoreka [JOK
MoHorubpuaHoe CKperuBaHue https://m.edso0.ru/863e8878
JurnbpumHoe ckpenmBanme. 3aK0H bu6nmorexa [IOK
25 1 17.02.
HE3aBHCHUMOT'O HACJICOBaHUS IPU3HAKOB https://m.edsoo.ru/863e89%a4
CueruieHHOE HaCJIeJJOBaHHUE MTPU3HAKOB.
JlaGoparopuas padota Ne 5 «3yuenue
26 pCSy'J'II:TaTI())B M(f)HOFI/I6pI/II[HOFO IZq 1 0.5 03.03. bubmorexa LIOK
https://m.edso0.ru/863e8c60
JUTHOPUIHOTO CKPEIIMBaHUS y APO30(UITbI
Ha TOTOBBIX MUKpOIpEnapaTax»
27 I'eneruka nona. HacnenoBanue npu3HaKkos, 1 17.03. bubmmoreka [IOK



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
https://m.edsoo.ru/863e8c60

CLCIIJICHHBIX C IIOJIOM

https://m.edsoo0.ru/863e8c60

N3menuuBocth. HenacnencrBenHas
U3MeHYUBOCTh. JIaboparopHas padota Ne 6.

bu6mmorexka [IOK
2 14 i 1 0. 1.03.
8 3YCHHE MOJHQHKALMOHHOI > 31.03 https://m.edsoo.ru/863e8efe
M3MEHUYUBOCTH, TOCTPOCHUE BaPHAIIHIOHHOTO
psAla ¥ BapUALIMOHHOW KPUBOW)
HacnencrBennas U3MEHYMBOCTb.
29 JlaGopaTopnas pabora Ne 7. «AHanu3 | 0.5 07.04 bub6mmorexa [IOK
MyTalui y 1po30(HIbl Ha TOTOBBIX ' o https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»
bu6mmoreka [IOK
30 ['enetuka yenoBeka 1 14.04. https-/m.cds0o.ru/863¢8d78
Paznen 7. Cesiekniusi OpraHu3mMoB, OCHOBBI OMoTexHosoruu ( 4 4.)
31 PE;;S BeH Iﬁfﬁﬁﬁf ﬁﬁiﬁiﬁfe 1 28.04 Bubamorexa OK
«Hacaen o https://m.edsoo.ru/863eb5fa
OpPTaHU3MOB»
bubmuorexa [IOK
2 1 .05.
3 Cenekuus kak Hayka u mpoLece 05.05 https://m.edsoo.ru/863¢9214
1 Metoasl M JOCTHKEHHUS CEJIEKIIUN PAaCTCHUN 1 19.05 bubnuorexa [IOK
U KMBOTHBIX T https://m.edso00.ru/863e9214
bu6nuoreka LIOK
4 b 1 26.05.
3 HOTEXHOJIOTHS KaK OTpaciib MPOU3BOCTBA 6.05 hitps-/m.edsoo.ru/863¢9336
OBILIEE KOJIMYECTBO YACOB I10 14 0 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

KoanuecTBo 4acos

JarTa usyyenus

DJIeKTpPOHHbIE M (poBbIE

Ne
Tema ypoka odpa3oBaTejibHbIE
n/n Konrpoabubie | IIpakTHyeckue ITo ITo
Bcero pecypchl
padoThI padoThI IJIaHy dakty
Pa3znesn 1. OcHOBBI 3BOTIIOHUOHHOTO YueHus ( 11 4.)
but6mmoreka [IOK
1 & 1 .09.
DBOJIIOLMS U METOJIbI €€ U3yUEHUs 03.09 htps://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS peACTaBICHUNA 00 | 10.09 bubmmorexa LIOK
IBOJTIOLIUH o https://m.eds00.ru/863¢9570
but6mmoreka [IOK
M 1 17.09.
3 HIKPOOBOIIOHIE 709 https://m.edsoo.ru/863e9cle
[Momymsityst Kak dJIeMEHTapHas €IUHUIA BUIA
u 3Bomtonuu. JlabopatopHas padora Ne 1 bubnmnoreka [JOK
4 1 0.5 24.09.
«CpaBHeHHE BHUIOB 110 MOP(HOIOTHIECKOMY https://m.edsoo.ru/863e99¢c6
KPUTEPHIO»
5 JIBIOKy1IIHE CHITBI (3IIeMEHTapHBIE (PAKTOPHI) 1 01.10 bubnnorexa [HOK
IBOITIOLIMA o https://m.edsoo.ru/863e9da4
. butmmoreka [JOK
6 EctectBenHslit 0TOOp U €ro HopMBI 1 08.10. https-//m.edsoo.ru/863e9ed0
Pe3ynbTaThl 5BOMOLNHI: IPUCTIOCOOIEHHOCTh
, j)Ipr6aHH3MOB u BH;éoo6pJ33(;BagHe. 1 os 1o Butorexa LIOK
abopatopHas pabota Ne 2 «Onucanu . .10.
OPATOPHAA Pabo © < © https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma | e€
OTHOCHUTEIIEHOTO XapaKTepa
bub OK
8 Hanpasnenus v myTd MakpO3BOJIOIUU 1 22.10. nomotexa Il

https://m.edsoo0.ru/863e9cle



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

bu6mmoreka [IOK

H 1 A1,
? COOPATHMOCTS IBOIIOLIH 05 https://m.edsoo.ru/863eb5fa
HcTopus sxu3HM Ha 3emiie U METOABI €€ bubnunorexa [HOK
10 1 12.11.
U3YyYEHUS https://m.edsoo.ru/863ebSfa
bubnuoreka [IOK
11 r 1 19.11.
UTOTE3bI TPOUCXOKIACHUS KU3HH Ha 3emiie 9 hitps://m.edsoo.r/863ca5a6
Pasnen 2. MHoroo6pa3ue opraHn3MoB Kak pe3yJabTaT 3BoJonuH (S 4.)
Pa3BuTHe *u3HU Ha 3emiie 10 3paM U bubmmorexa LIOK
12 1 26.11.
nepruoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHHOTO
1 )kuBOTHOTO Mupa. [IpakTiueckas padora Ne bubnnorexa [OK
13 1 0.5 03.12.
1 «/3y4yeHne ucKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil ¥ )KUBOTHBIX B KOJUIEKLIMAX)
but6mmoreka [IOK
14 1 10.12.
CoBpeMeHHas cucTeMa OpraHMuecKoro Mupa 0 hitps-/m.edsoo.ru/863cad8e
bubnunorexa LIOK
1 1 17.12.
5 DBOJTIOHS YeJIOBEKa (aHTPOTIOTEHE?) 7 hittps:/m.edsoo.ru/863cac2c
but6mmoreka [IOK
16 JIBroky1ye cuibl ((pakTopbl) aHTPOIIOTeHE3a 1 24.12. https-//m.edsoo.ru/863cadd4
Paspnen 3. PazBurtne sxu3nu Ha 3emie (4 4.)
but6mmoreka [JOK
1 1 14.01.
7 OCHOBHBIE CTAJMH YBOJIOIUH YeTIOBEKa 0 hitps://m.edsoo.r/863eb5fa
Yenoseueckue packl M NPUPOIHBIE aanTalluu bubmuoreka [IOK
18 1 21.01.
qeoBeKa https://m.edsoo.ru/863eaca2
P i . 0600
P o https://m.edsoo.ru/863eb5fa
3emuie»
20 DKOJIOTHS KaK HayKa 1 04.02. bubnuorexa [IOK



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
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/863eb5fa
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb5fa

https://m.edsoo.ru/863eb5fa

Paznen 4. OcHoBbl koJ10rum ( 10 4.)

bubnunorexa LIOK
21 C 0 1 11.02.
peIbl OOMTAHUS U DKOJOTHUECKUE (PaKTOPBI hitps://m.edsoo.ruw/863cafec
Abuotnueckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckne
2 0COOCHHOCTH PAaCTEHHI U3 PA3HBIX MECT 1 0.5 18.02 bubnmoreka [JOK
obutanus». Jlabopatopras pabora Ne 4. ' o https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIEYCa»
bu6mmorexa [IOK
23 b 1 25.02.
HOTHHCCKHE (aKTOpb! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTHKH OIS IUH.
[Ipaktrueckas padota Ne 2 «Iloacuér bubmuoreka [IOK
24 - 1 0.5 04.03.
IUIOTHOCTH MOITYJISIIIUM pa3HbIX BUIOB https://m.edsoo.ru/863ebSfa
pacTeHui»
bubmuorexa [IOK
25 Co006 —0 1 11.03.
OCODIECTRA OPTATHIMOn HOLEHO3 https://m.edsoo.ru/863eb46a
bu6mmorexa LIOK
26 1 18.03.
DKOJOTUYECKUE CUCTEMBI (IKOCHCTEMBI) hitps://m.cdsoo.ru/863cb46a
O .
27 Ororormucekre mupaa, Croiicrsa 1 01,04 bumorera LIOK
PAMIBL o https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
bu6mmorexa [IOK
28 IT 1 08.04.
PHPOUHRIC SKOCHCTCMAL https://m.edsoo.ru/863eb5Sfa
bu6nmorexa LIOK
2 An 1 15.04.
? TPOTIOTEHHBIC SROCHCTEMET >0 https://m.edsoo.ru/863eb5fa
30 buocdepa — rinobanbHas 3xocucTeMa 3eMITn 1 22.04. bubnmoreka [JOK



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

https://m.edsoo.ru/863ebb5e

Pa3nen 5. Yuenue o 6uocepe (4 4.)

bubnunorexa LIOK
31 3 0 1 29.04.
aKOHOMEPHOCTH CYIIECTBOBAaHUS OHMOChepsI https://m.edsoo.ru/863ebd 16
but6mmoreka [JOK
32 UYenosedecTBO B Ouoctepe 3emin 1 06.05. https://m.edsoo.ru/863cb5fa
bubnunorexa LIOK
1 13.05.
33 CocymiecTBoBaHHE MPUPOJIBI U YEIIOBEYECTBA 3.05 https://m.edsoo.ru/863cbal e
34 PeseprHbIil ypok. O000IICHHE TEMBI | 20.05.
«Coo011ecTBa U HIKOJIOTHYECKUE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME



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




YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O IIPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

buonorus, 10-11 xmacc bazossiit ypoBens /Ilaceunnk B.B., Cymaroxun C.B., I'anonrok 3.I"., u apyrue nox penakmueit [laceunnka B.B.,
AxumonepHoe obmecto "M3narenscTBo npocserieHue”

METOAUYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

Meroaunueckoe nocooue 10-11 xi./Ilaceunuk B.B., AknnonepHoe o6mecTBo u3aaTesnbeTBo "IIpocBemenne"
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET  butmumoteka [JOK
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol 1-vpr.sdamgia.ru/



https://bio11-vpr.sdamgia.ru/
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