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HOACHUTEJIBbHAA 3AIIUCKA

[Ipu pazpaboTke mporpamMmbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY JUISL OMpeAesieHUs
MOAXOJI0B K (OpPMHUPOBAHUIO cOJEpKaHUS YydeOHOro mnpeamera «bHONOTHS» COCTaBHIM:
koHuentyanbHbie nonoxkenuss GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIENIEH, COAEepKaHMUs,
pe3ynbTaToB OOydeHHsi U TPeOOBaHUN K YPOBHIO MOATOTOBKHM BBIMTYCKHHUKOB, IOJIOXKEHUS 00
o0IMX TENsIX ¥ MPUHITUINAX, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSTHHE CHUCTEMBI CPETHETO
obmero obpazoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHUS O crielnPuKe 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 6monoruu Ja€T MpencTaBlIeHUe O HeNsiX, 00 o0ieit cTpaTeruu 00y4eHus,
BOCTIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpencTBaMu ydyeOHOro mpenmera «buomorusy,
ompezenser 00A3aTeNbHOE TMPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue o
paszenaM M TeMaM, PEKOMEHIYeMYIO0 TOCJIEeI0BATEIbHOCTh M3YyUeHHUs y4eOHOro marepuana ¢
y4€TOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKH 00Pa30BaTEIHLHOIO TPOIiecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yJarOMIMUXCS.

B mnporpamme mo OuONOTMM TakKe YYMUTHIBAIOTCS TPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEIMETHBIM pe3yiibTaTaM OO0ydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JIEATEIHHOCTH/yUEOHBIX AEHCTBUI 00yJaIonuxcs Mo
OCBOCHHIO COJIEPIKaHHS OMOIOTHYECKOT0 00pa30BaHMS.

B mporpamme mo 6umosorum (10—11 xmaccel, 6a30BbI ypOBEHb) peaqnu30BaH MPUHITUII
MPEEeMCTBEHHOCTH B M3y4eHHHM Ouoyioruu, Onaromaps dYeMmMy B HEW mpocMaTpuBaercs
HAIPaBJICHHOCTh HA PAa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM E€CTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAlMi  JIMYHOCTH, SKOJOTHYECKOr0  MBIILUICHUS,
MPEeICTaBIEHU O 340pOBOM 00pa3e >KM3HM W OEpeXHBIM OTHOIIEHHEM K OKpYKaromen
npupogHoi cpene. [losToMy Hapsay ¢ M3ydeHHEM OOIIEOMOIIOTUYECKHX TEOpHH, a TaKKe
3HAHUN O CTPOEHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MpPOrpaMMe IO OWOJOTHH YAEIEHO BHUMAHHUE HCIOJIb30BAHUIO MOTYUYEHHBIX
3HAaHWUN B TTOBCEIHEBHOM KU3HU JJIsl pEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM YHCIe: TPOPUIaKTUKU
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  YEJNOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIBTUPOBAHUSA,
00OCHOBaHHS KOJOTHUYECKH IeJIeCO00pa3HOro MOBEIECHUS B OKpYXKArollel MPUPOJHOI cpene,
aHanM3a BIMSHHUS XO3AWCTBEHHOM JE€ATEIBHOCTH YEJOBEKa Ha COCTOSIHHME NPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAHHs K MPUKIAJIHON HAMPABICHHOCTH Y4eOHOTO
npeaMera «bHOJIOTHS» MPOJIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUCHHSI YCIIOBHH ISl PEIICHUS
OJIHOM M3 aKTyalIbHBIX 3a/1a4 MIKOJBLHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpast MPEeANnoIaraeT
(dbopMupoBaHHe y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHE cpegHero oOmero oOpa3oBaHHsS 3aHUMaeT BaxxHoe Mmecto. OHa
obOecrieunBaeT (GOPMUPOBAHHE Yy OOYUAIOIMIMXCS TPEICTABICHUA 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 (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 3JOPOBOTO M Oe3omacHOro odpasa
YKHU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHwe OWONOTHS WMEET TaKXKe Il PEIICHUS BOCIUTATENBHBIX U
Pa3BUBAIOIIMX 3a/la4 CPEAHEro 00Iero oopa3oBaHus, CouaIn3anuu ooydatommxcs. Mzyuenue



Ounoyoruu obecrnieunBaeT YCIIOBUS JUISt dbopMupoBaHUs WHTEJUIEKTYaJbHBIX,
KOMMYHHKAITIOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPBHI, CIIOCOOCTBYET
MHTETpauy OMOJOrMYECKUX 3HAHUU C MPEJICTaBICHUAMM U3 JAPYrUX Y4YEOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHH U reorpaduu. Ha3BaHHBIC MOTOKEHUS O TpeJHA3HAYCHUH YI4eOHOTO
npeamera «buosorus» COCTaBWIM OCHOBY [UJIsi ONpENENIEHUs TOAXOIO0B K OTOOpy U
CTPYKTYpPUPOBAHHUIO €r0 COAEP KaHUA, IPEICTABICHHOTIO B IporpaMMme Mo OHOJIOTHH.

OTt60p conepxanus yueOHOro mpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM 00YyYarOmuecs TOKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUUMBbIE Ui (POPMUPOBAHUSA OOIICH KYIbTYPHI, OMpPEaeISIOIie
aJIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYXalollled NPUPOAHOM cpeae, BOCTpeOOBAHHBIE B
MTOBCETHEBHOW JKU3HHU U TPAKTUUECKOU NesTenbHOCTH. Oco00e MECTO B ITOW CHUCTEME 3HAHUH
3aHMMAIOT DJJEMEHTBl COJACpKAaHMSA, KOTOphIE CIy)KaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHpAa U I[EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOIOTHUU
OCYIIECTBJIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTAX
JKUBOM TpPUPOJBI, O €€ YPOBHEBOM OpraHM3allud MU 3BOJIOIUU. B COOTBETCTBHMM C 3TUM B
CTPYKType y4eOHOTro mnpeamera «bHuoNIoTHs» BBIIEICHBI CICAYIONINE COJEPKATEIbHBIC TUHUH:
«buonorus xak Hayka. MeTo/ibl Hay4HOTO NO3HaHUs», «KieTka kak Ouosoruyeckas CUCTEMay,
«Opranus3m Kak Ouonoruueckas cucrema», «CuctemMa ¥ MHOrooOpasue OpraHH4ecKoro MUpay,
«IBOJIONHUS KUBOU TIPUPOIBD, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4aroIMMHUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOW OpTraHW3aIllii J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUN MCTIOIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX EUCTBHI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelieHueM CIEAYIONUX 3a/1ay:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPUSIX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOWU Isi (POPMHUPOBAHUS
MPEACTAaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOrO I1O3HAHMS,
CTPOEHUH, MHOTOOOPa3MH U OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluH,
BBIIAIOLIUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOIOTHH;

(dbopMupoBaHue y 00yYarolMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJlbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B MPOIECCEe aHaIN3a aHHBIX O MYTSIX Pa3BUTHUS B OMOJOTUH HAYYHBIX B3TJISIOB,
Wl ¥ TIOJIXO/I0B K M3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MHUpA XUBOU MPUPOJLI HA
OCHOBAHUM 3HAHUU U OTBITA, TTOJIYYCHHBIX TTPH U3YUCHUH OUOJIOTHH;

(dbopMupoBaHre y OO0YYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUN B MPAKTHUECKOM JEATETbHOCTH 4YEIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOEHUS STUUECKIUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAaHHE LEHHOCTU OMONOTHYECKUX 3HAHWN ISl TIOBBIMICHUS YPOBHS HKOJOTHYECKOM
KYJIBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;



NPUMEHEHHE NPHOOPETEHHBIX 3HAHUN W YMEHUH B MOBCEJIHEBHOM JKU3HU Ui OLEHKH
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPUIAKTUKH 3a00JICBaHHIA.

B cucreme cpennero obmiero odpasosanus «buonorus», uzydyaemas Ha 0a30BOM YpOBHE,
SBIISIETCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosioruu Ha 6a30BOM ypOBHE CpeAHEro oOIiero oOpa3oBaHUsI OTBOAUTCS
68 gacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heelno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorus xak Hayka. CBsi3p OMOJIOTUM C OOIIECTBEHHBIMM, TEXHUUYECKUMHU U IPYTUMHU
€CTECTBEHHBIMH HaykaMmu, (uinocodueit, 3THKOH, ICTeTUKOM W mpaBoM. Pons Ouonoruu B
(hopMHUPOBaHUM COBPEMEHHOI Hay4HOI KapTUHbI MUpa. CuctemMa OMOJIOrMYECKUX HayK.

MeTozb!l TO3HAHUS KUBOW MPUPOAbI (HaOII0AeHNE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
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 OOBEKTOB.

Tema 2. JKuBble cucTeMbl U X OPraHHU3aNUs.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHHus Ouonoruu. OTIHYHE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

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

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHbBIE NpPU3HAKU KU3HU», «YPOBHU OpraHU3alluu >KUBON
IIPUPOIBI».

O6opynosanue: Mmoaens monekynsl JJHK.

Tema 3. Xumuueckuii cocTaB U CTPOeHHE KJIECTKH.

XAMHUYECKUH ~ COCTaB  KJIETKHM.  XHMHUYECKHME  DJIEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMKA BOABI M MHUHEpAJIbHBIX BEINECTB B KieTke. [lomnep:kaHme OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre OelKOB. AMUHOKUCIOTE — MOHOMEDHI OenkoB. HezamMeHnumbie
U 3aMEHHUMBIE AMHHOKHCJIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpPhI O€IKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOpPHUYHAs, TPETUYHAs W UYETBEPTUYHAS CTPYKTYpa). XHUMHUYECKHE
cBoicTBa 6enkoB. buonornyeckue GpyHKuu OEITKOB.

®depmeHThl — Ouosornyeckue karanuzaropbl. CTpoeHue (epMmeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  crnemuduuHocts. Kodepmentsl. Butamuubel.  Otnnuuss  (EepMEHTOB  OT
HEOpPraHMYECKHUX KaTaln3aTopoB.

VYraeBoasl: MOHOCaXapu bl (TJII0K03a, pubo3a 1 1e30Kcuprud03a), AucaxapHibl (caxaposa,
JaKTO3a) W ToJHcaxapuabl (Kpaxmal, TJIMKOTeH, LEeJUI0i03a). buonorunueckue ¢GyHKIUU
YTJI€BOJIOB.

Junuasl:  TpuraMuepunsl, ¢ochonunuasl, crepouasl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonormueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JUIHIOB KaK
VCTOYHUKOB DHEPIHH.



Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpB! HYKJIEHMHOBBIX KHCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenne m ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIHH.

Huronorus — Hayka o kierke. KierouHas Teopus — NpuUMEp B3aUMOJAEHCTBUS UIECH U
(haKkTOB B HAyYHOM MMO3HAHUHU. MeTO/Ibl U3YyUEHHUSI KIETKH.

Knerka kak nenocTHas xuBas cucreMa. O0Iue NpU3HaKU KJIETOK: 3aMKHYTas Hapy>KHas
MeMmOpana, mosexynsl JIHK kak reHeTHueckuii anmapar, cucteMa CUHTe3a OeJka.

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

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, MX (DYyHKIHMH.
[Inazmatuueckas memOpana, e€ cBoiictBa M ¢yHkuMH. lluromnazma u e€ OpPraHOMIBL
OpnnomeMOpannbie opranouas! kietku: JIIC, annapat ['onbaxu, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoupl KJICTKH: MHUTOXOHApPUH, IIacTHibl. IIpomcxoxkneHne MHUTOXOHIAPHA M IUIACTHUA.
Bugsl mnactun. HememOpanHbie opraHouibl KIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KTI'yTUKU. DyHKIIUN OPraHOUI0B KIETKU. BritoueHus.

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

TpaHcnopT BEMIECTB B KIIETKE.

JdemoncTpanuu:

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

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B  HEXKHUBOH  IPUPOLIE,
«PacrnpenesieHne XMUMUYECKUX JIEMEHTOB B JKUBOU IPUPOIEN.

Tabmuubr u cxemsl: «llepuoanyeckass Tabnuua XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJb», «bruocunTes Oenka», «CTpoeHne Mosiekyinsl Oenkay, «CTtpoeHue GpepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3ykapruoTHYECKON
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENbHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKOH KIETKN», «CTpOEHHUE sApa KIETKN», «YTIEBOABD, «JIMIHUIbI».

OO6opymoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJAOBaHUE Jis TPOBEICHUS HAOIIOACHUMH,
U3MEpEeHUH, HKCIEPUMEHTOB, MHUKPOIpENnapaTbl pacTUTEIbHbBIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «M3yueHue KaTalUTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha
MIpUMepe aMUIa3bl WK KaTajaasbl)».

JlaGopaTopHass pabdota Ne 2. «M3ydeHue CTpOCHHS KJICTOK PACTCHHH, >KMBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHUE».

Tema 4. 7KusHeaesTeIbHOCTh KJIETKH.

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

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIH U rereporpodHblid. Poiabs ¢pepMeHTOB B 0OMeHe
BELIECTB U [IPEBPALLEHUH SHEPTUU B KIIETKE.

®dortocunre3. CseroBas u TeMHOBas (Ha3el (orocuHTe3a. Peaknum dorocuHTE3A.
D¢ dexTuBHOCTH poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A [T KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpesl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.



XeMocHuHTe3. XEeMOCHHTE3UpYyIIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a JUIS KU3HU Ha
3emue.

DHepretuyeckuii oOMeH B  KJeTke. PacuiernsieHue  BEIIECTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIETKE. DTallbl SHEpreTndeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJI€TOYHOE JibixaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH IHEPTreTUIECKOr0 0OMEHa.

Peakuum wmatpuuyHoro cuHre3a. leHermueckas wunpopmammsa u JIHK. Peammzamus
reHeTudeckord mHpopmaruu B KieTKe. ['eHeTHMUeCKuil KOJ M €ro CBOWMCTBA. TpaHCKpHUTIIUA —
Matpuunblii cuate3 PHK. Tpancnsuus — Ouocunres 6enka. Jransl Tpancnsuuu. Koguposanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Heknerounsie ¢opmbl ku3Hu — BHpYCHL.. Mcrtopus oTkpeitus BupycoB (/. W.
NBanoBckuii). OcCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LIKMKIA BUpYycoB. bakrepuodaru. boneznu
pacTCHHUIA, )KUBOTHBIX W YEJIOBEKA, BBI3bIBACMBIC BHpycaMH. Bupyc ummyHoneduimnra yenoBeka

(BUY) - Boszoymurenp CIIM/la. OOpaTHast TpaHCKpHUIIIMSA, peBEepTa3a W HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUN.
JdemoHcTpauuu:

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

Tabmuuer w  cxembl: «Tunbl  nuTaHws», «Metabonusm»,  «MUTOXOHAPUSY,
«QHepretnueckuii oomen», «Xmopormiact», «Dotocunres», «Ctpoenune IHK», «Ctpoenune u
¢byHKIIMOHUpOBaHHEe TeHa», «CuHTe3 Oenka», «leHeTmueckwii kom», «Bupycsm,
«bakrepuoparn», «Ctpoenme u sku3HeHHbId 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: Moaenu-anmiukamuu «Yapoenue JJHK u tpanckpunmms», «buocunres
oenka», «CTpoeHue KIeTku», Mojenb cTpykrypsl JJHK.

Tema 5. PazMHoOKeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnetounslii UK, WM KU3HEHHBI WK kieTkn. MHTepdaza u mwurto3. I[lpomecchr,
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
OpraHN3MOB.

Henenue wierkn — muto3. Cranmuum mwurosa. llponecchl, mpoucxonsiive Ha pasHbIX
CcTagusAaX MUTO3a. brosoruueckuii CMBICI MATO3A.

[IporpamMmmupyemasi rubesnpb KIETKH — alornTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrmonoe | MoyioBoe. Buapl  Oecrnosioro
Pa3MHOXXEHHUS: JeJIeHHE HaJBOE, MOYKOBAHUE OJIHO- WU MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHuE,
BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUEHHE IS
CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun wmeiosa. [Ipoueccel, mpoucxogsume Ha ctaausx Menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYCHUE MEN03a.

I'ametorenes — npouecc 00Opa3oBaHMsl MOJOBLIX KJIETOK Yy KUBOTHBIX. [lo0BBIE *Kene3bl:
CEMEHHUKHU U simuHuKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30up,
SWIIEKJIETKA) — crepMaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHUS SHICKICTOK U
crepmarto3ouaoB. Omronorsopenue. Ilaprenorenes.

WnnuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbl 3MOPUOHATIBLHOTO PA3BHTHS Yy MO3BOHOYHBIX J>KMBOTHBIX: IPOOJICHWE, TacTPYJISALUs,



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 PACTEHUS: CTPOCHUE CEMEHHU, CTAIUU
pa3BUTHSL.

JdemoncTpauuu:

Tabauupl u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOWHOE OIJIOJJOTBOpEHUE Y
IIBETKOBBIX pacTeHui», «BereratuBHoe pa3sMHOXXKEHHE pacTeHUi», «JleneHne KIeTKH
OakTtepuii», «CTpoeHHE TMOJNOBBIX KJIETOK», «CTpoeHHne XpoMOocOMbD», «KIeTOUHBIH UK,
«Perummkanusa JTHK», «Mwutos», «Meios», «IIpsimoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOIIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOM, MUKporpenapatbl «CrepMaTo30UIbl MIIEKOIUTAIOIIETOY,
«slineknerka MiekonuTaroumero», «KapuoknHe3 B KJIETKax KOpPEIIKa JyKa», MarHUTHAs
Mojenb-anmiukanus «/lenenne knetkn», moaens JTHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble 1 npakTHYecKue padoThbl:

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

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

Tema 6. HaciieacTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuTHUs TeHETHUKH. Poiap OUTOIOTMH M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitasl poccuiickux U 3apy0exHbIX YYEHBIX B pa3BUTHE
reHeTHKU. MeToapl TEeHEeTUKH (THUOPHIONOTUYECKUH, UUTOTEHETHUECKU, MOJEKYIsIpHO-
reHetndeckuii). OCHOBHBIC TEHETUUECKHUE TTOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCTIOJIb3yeMas B
CcXeMax CKpellUBaHUi.

3aKOHOMEPHOCTH  HAcleAOBaHUs  IPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MonoruGpuaHoe cKkpemuBaHue. 3aKoH eIMHO-00pa3us THOPHUIOB MepBOTo MmokoieHus. [Ipasuino
JTOMUHUPOBAaHMUA. 3aKOH paclIeIUieHus npu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JurubpunHoe  ckpemuBaHHe. 3aKOH HE3aBUCHMOIO  HACJEJOBAaHUS  IPU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKpEHIMBAHMS. AHAIH3UPYIOUIee CKPEIIUBAHUE.
Hcnonp3oBanne aHAM3UPYIOMIETO CKPEIIMBAHS JIJIST ONIPEICTICHISI TEHOTUIIA OCOOH.

CueruieHHOe HaciefoBaHue Tnpu3HakoB. PabGora T. Moprana mno cuemjieHHOMY
HaclieZ0BaHuIo reHoB. HapylieHue clienieHus TeHOB B pe3ybTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'eneTuka nosa. XpoMOCOMHOE OINpeAeneHne Mmoyia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
l'omoramerHble W rereporameTHble opraHu3Mmbl. HacnenoBaHue NpU3HAKOB, CLEIJICHHBIX C
IIOJIOM.

N3menunBoCTh. Buibl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAs U HacleACcTBeHHas. Poib cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHUKA MOAM(PHUKAIMOHHON HW3MEHUYMBOCTH.
Bapuanuonsslii psia v BapuanronHasi kpuBas. Hopma peakunu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOopMa peakiuu. CBOHCTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBennasi, win reHOTUNIMYECKast, ©3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 W T0JOBOM MTpOIEeCC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHAas
M3MEHUMBOCTh. Kiaccudukamuss Myranuid: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTa u



MPUYMHBI MyTalii. MyTtareHHbele GakTopbl. 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBumnosa.

BuesaepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum uyenoBeka. OCHOBHbIE METOJIbI T€HETHKH YEJIOBEKA:
Te€HEaJOTHYECKUd, OJIM3HEIOBBIM, IIUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHetnyeckuil. COBpEMEHHOE OIpENeNICHHEe TEeHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHHUE,
FeHOTUNHUpPOBaHKUE, B TOM uwucie ¢ nomombto [1[P-ananuza. HacnencrBennsie 3aboneBaHus
YyelloBeKa: TeHHble Ooyie3HH, OOJIe3HH ¢ HACIHEACTBEHHOM MPepacloiokeHHOCTHIO,
XpoMocoMHble Oone3nu. ComaThueckue H TeHepaTHBHbIe MyTanui. CTBOJIOBBIE KIIETKU.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPO(DUIAKTUKHA U JICUCHUS T€HETHYCCKIX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOW TEHETHKH B
MPEIOTBPAILICHUH U JICYCHUN T€HETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

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 pacHIeIUVICHUs] M €ro I[MUTON€HETUYEeCKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «lLluTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS,
«Meno3», «B3zanmoneicTBre amienbHbIX T€HOBY, «['eHeTHnuecKkrne KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C IOJOMY,
«KapruoTumbl dYelloBeKa H JKMBOTHBIX», «BUIBI HM3MEHUYHMBOCTHY, «MoaudukamnoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTHka rpymn KpoBu», «MyTaloHHas
U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-ammInKauu «MoHOTHOpUIHOE cKpenuBaHue», «HemomHoe
noMuHHUpOBaHMEe», «urunOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKkpomnpenapat «JIpo3oduna» (Hopma, Mmyranuu GopMbl KPBUTEEB U OKPACKH Tela), repOapwHii
«I"opox MoceBHOW.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHast pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPHIIHOTO U JTUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpOTpENnapaTax».

JlaboparopHas pabota Ne 6. «M3ydyeHrne Moau(PUKAITMOHHON H3MEHYMBOCTH, TOCTPOCHHE
BapUALlMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AHanm3 wMyranmuid y JApo30oQHIbBI HAa TOTOBBIX
MHUKpOIIpenapaTax.

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

Tema 7. Ceaexuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak Hayka U Mpolecc. 3apoKICHUE CelIeKIUU U nomecTukanus. Yuenue H. W.
BaBuioBa 0 1mEeHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHuid. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX )KMUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMEHHBIE METOJIBI CEJICKIIMH. MacCOBBIi U WHIUBUAYAIBHBI OTOOPHI B CENEKIIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIu3kopoacTBEHHOE CKpelMBaHUe — MHOPHUIMHT.
Uncras nunus. CkpenyBaHHe YWCTBIX JWHUK. [erepo3uwc, wiam ruUOpHaHAs CuIa.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas rubpuauzaiuss U €€ YCIeXH.
NcKyCCTBEHHBIM MyTareHe3 M MOJYyYEHHE MOJUIIOUA0B. J[OCTHIKEHHSI CEJICKIIUMH PACTECHHM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHomnorust kak orpacip Npou3BOACTBA. ['€HHas HHXEHepus. OTamlbl CO3/aHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmon. Kiierounas wunxkenepus. Kierounble
KyJIbTYpbl. MUKPOKJIOHAJIBbHOE Pa3sMHOKeHUE pacTeHuil. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKHE M JdTHYeckue mnpobiembl. MO —
FeHEeTUYECKHU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

Iloprpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. I1BaHOB.

Tabnuuel u cxembl: kKapTa «LIeHTpbl NPOMCXOXKIEHUS M MHOT000pasusi KyJIbTYpPHBIX
pacteHui», «lloponbl qOMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHu», «OTaal€HHas
rubpuamzanusy, «Paborel akamemmka M. @. UWBanoBay, «[lomummonaus», «OOBEKTHI
OouoTtexHonoruny», «Kierounsle KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM.

ObopynoBanue: MyJSDKH TUIOJIOB M KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COpPTOB
pacreHui, repoapuit «CellbCKOX03SICTBEHHBIC PACTCHHSI.

JlabopaTopHbie U IpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJEKLUUU PAaCTeHUH M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
X034 CTBO, JTA0OPATOPUIO arPOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosrouoHHAs1 GHOJIOTHS.

[Ipennocsiiku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAA TEOpHUs U €€
MecTo B Ouosioruu. BnusHue 3BOIIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CeuzerenbctBa 3BoyonMU. [laneoHTonornyeckue: MOCAEAOBATENBHOCTD —IOSBICHUS
BUJIOB B MaJICOHTOJIOIMUYECKON JIETONUCH, NiepexoaHbie popMbl. buoreorpaguueckne: cxoacTBO
U paznuuane GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHEe: CXOJICTBA U Pa3Iuuus SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTMYHbIE, PYJUMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpPHO-OMOXUMHUECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. IIpennoceliky BO3HUKHOBEHHS JIapBUHU3MA.
JIBwkymMe Ccuibl 3BOJMIOUMU BHAOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpCOB, HeomNpeAenéHHas H3MEHYUMBOCTh, OOpb0a 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBINA O0TOOD).

Cunrtetnueckas Teopus 3ostonun (CTD) u e€ 0oCHOBHBIC MOJIOKECHHSI.

Muxposonronus. [Tonynsaius Kkak eIuHULA BUJIA U 3BOJIOLUY.

JiBuwxymue cuiibl ((akTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHas W3MEHYMBOCTh. [lomynsnuoHHble BOJMHBI M JApeild reHoB. Mzomsauus u
MUTpaLys.

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

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTaT dBoJtouH. [Ipumepsr npucnocobaeHunii
y opranuzMoB. ApomMop03bl U UANO-a 1Al TallUH.

Bun u Bunoo6pazoBanue. Kpurtepuum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.



MaxkposBomrorus. DopMbl 3BOTIONUHU: (PUIETUYECKAs, JUBEPIeHTHAs, KOHBEPIeHTHAas,
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, @. Mronnep, A. H. CeBeprios.

Tabmuupelr u cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CYyIIECTBOBaHHEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpasue copToB pacTeHuii», «MHOroodpasue mopos
YKUBOTHBIX), «Ilommymsiium», «MyTannonHas U3MEHYUBOCTBY, «Apomopdho3bD»,
«Uanoananrtamumny, «OO0mas aereHepanus», «JIBmwkymue cuibl sBomoonumn», «Kapra-cxema
mapmpyrta myrtemectBus Y. Jlapeuna», «boppba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3MoBy, «['eorpaduueckoe Bumnoo0Opa3zoBaHue», « IKOJIOTHIECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUICKITHS HACEKOMBIX C PA3TUYHBIMHU THIIAMH OKPAcKH, HAOOP MII0I0B U
ceMsiH, KosuteKuus «IIpumepbl 3alUTHBIX MPUCTIOCOOJIEHUH Y KUBOTHBIX», MoJie]b «OCHOBHBIE
HaIpaBJICHUS YBOIOLUNY, 00BEMHAs Moienb «CTpOeHUE TOJIOBHOTO MO3Ta O3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KoJUIeKIHUS «DOpPMBI COXPAaHHOCTH HMCKOIAEMbIX
KUBOTHBIX U pacTeHHi», Mojaenb anmuukanusa «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkm», MHUKporpemnapaT <«/Ipozoduna» (HOpMa,
MyTauuu (OpMbI KPbUIHEB U OKPACKHU TEJIA).

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

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

Jlaboparoprass pabora Ne 2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHm3sMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emute.

JloHayuHbIe TPECTABICHUS O 3apOXKACHUU KU3HU. HayuHble TMIoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoOreHe3 M MaHCIepMHs. XUMHUYecKas 3BOJIONUS. AOHMOTEHHBIH CUHTE3
OpraHMYECKMX  BEIIECTB U3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3Bosronnu. HavanpHble 3Tanbl Ouonorndeckoi spostonuu. ['unoreza PHK-mupa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKICTKHU. [lepBble KIETKU U UX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.

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

Me3so030iickast 3pa U €€ MepHoIibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30licKkas pa 1 €€ nepuo/ipl: NajneoreHOBbIi, HEOT€HOBBINH, aHTPOIIOIrE€HOBBIM.

XapakTepucTuKa KJIMMaTa M TreojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl IBOJIOLUN
pPacCTUTENIBHOTO W JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHudl M KUBOTHBIX. [losiBieHue,
pacUBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OTpakeHUe HBONIOLUU. OCHOBHBIE CHCTEMAaTHYECKUE
CPYIIIbI OPTaHU3MOB.

OBoironus 4eloBeKa. AHTPOINOJIOTMs Kak Hayka. Pa3Butue mnpeacTaBieHUd o
MIPOUCXOXKICHUH YesloBeKa. MeToibl n3ydeHus: anTponorenesa. CxoicTBa U pa3inyus 4eJI0BeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE TOJI0KEHUE YETOBEKA.



Hpwxynme cuiabsl  ((akTtopbl) aHTpomoreHe3a. HacnencTBeHHas HM3MEHUUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAHHA TPYZAa, MBIIIJICHHE,
peusb.

OcCHOBHBIE CTaJuU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK YMEIbIH,
UYenosek mnpsmoxoxsamuii, YemoBek HeaHaepTalbCkui, YenoBexk pasymubld. Haxonku
HCKOIMAeMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JACTh PaclpOCTPaHEHUS, 00BEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIC OOJBINHE pachl: €BpOINEOUAHas (€Bpa3uiickas), HETpo-
aBcTpajionjHas  (PKBaTOpHaJbHAsA), MOHTroOJOWJHAs  (a3MaTCKO-aMepuKaHcKas).  YUepTsl
MIPUCTIOCOOJICHHOCTH TPEJACTABUTENIEH UEJIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBAHHS.
EnunctBO uenoBeueckux pac. Kpurnka pacuszma.

JdeMmoHcTpanum:

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

Tabnuue! u cxemsl: «Bo3HukHoBeHHe CoOJIHEYHON CUCTEMBbI», «Pa3BuTHe OpraHNYecKoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kinetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi cucTeMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHMS
YeJloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MajeOHTOJOTUYECKHX HaXOJI0K
IIPEIKOB COBPEMEHHOIO 4YesloBeKa», «JlpeBHeumme moam», «/IpesBHue monu», «llepsble
COBpPEMEHHBIE JI0U», «YeroBeueckue paco».

Ob6opynoBanue: Mymspku «llpoucxoxaeHne denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIla, HeaHJepTajblia, KPOMaHbOHIIA), CJIENKH WM U300pa)KeHUS] KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIIEphl, pyousa, ckpediia), TeOXpOHOIOTrHYecKass Ta0JuIla,
KoJuteKIMs «@opMbl COXPAaHHOCTH UCKOIIA€MBbIX KUBOTHBIX U PACTEHUII.

JlaGopaTopHble 1 npakTHYecKue padoThI:

[Ipaktruueckas padora Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTCHHUN W KUBOTHBIX B
KOJUIEKLIMSIX».

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

Tema 3. OpranusMsl U OKpY:KaloIas cpeaa.

DOKojorusi Kak Hayka. 3aJadyd W pa3Aesibl dKOJOTMU. MEeTOoAbl 3KOJIOTHYECKUX
UCCIEI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl  oOMTaHWS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JYyLIHAs,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAS.

Okonoruyeckue (axropel. Kiaccudukanus skonorndeckux (akTopoB: aOHOTHYECKHE,
OMOTUYECKHE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI.

Abuoruueckue  (axkTopel:  CBET, TeMIeparypa, BiaxHocTb. DoTomepuoausm.
[IpucnocoOeHus OpraHu3MoB K JIEHCTBUIO aOMOTHUYECKUX (haKTOpOB. bruonornueckue puTMel.

buotnueckue  Qaktopel. Buabl OMOTHYECKMX  B3aMMOJAEUCTBUN:  KOHKYPEHIIMS,
XMITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparys, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAaHCTBO, HaXJEOHUYECTBO). AMEHCANM3M, HEUTpanu3M. 3HaueHHE OWOTHYECKHX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKU MNOMyssiquu. OCHOBHBIE IOKA3aTead IOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MONYJISALMH U €€ Peryisiuus.

JdemoHcTpanum:

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



Tabnuner u cxeMsl: kapra «[Ipupoansie 30Hb 3eMany, «Cpeasl 0OUTAHUS OPTAaHU3MOBY,
«®Doroneproamsmy, «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHCICHHOCTH TOMYISINN
unpy3opun-tydenskny, «llumessbie nemm.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlabopaTtopHnast pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTECHUHN 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 PACTCHUIN.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHE CHCTEMBI.

CoobmectBO  opranuzmMoB  —  OuoueHo3. CrTpykTypsl  OuoleHo3a:  BHJOBafd,
MPOCTpaHCTBeHHAs, Tpoduueckas (muimeBasi). Bunbi-noMuaanTel. CBsi3u B OMOIIEHO3E.

Dkonorudeckue cuctembl (dkocucteMsbl). [loHaTne 00 3KkocucTeMe U OMOTEOIEHO3E.
OYHKIIMOHAIBHBIC KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYIECHTH, KOHCYMEHTBI, PEIYyICHTHIL
KpyroBopor BemiecTB M HOTOK 3HEPrHH B dKOocHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OHomacca,
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 arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnanckoro o Omocdepe. ['panHurpl, coctaB u CTpyKTypa OHOC]EpHI.
Kusoe BemectBo m ero ¢yHkumu. OcoOeHHOCTH Ouochepsl Kak Tria00albHON IKOCHUCTEMBI.
JluHaMu4eckoe paBHOBecHe U oOpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemecTB M OHMOT€OXMMHUYECKHE IMKIBI 3JEMEHTOB (yriiepoia, aszoTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emiu. AHTpOTIOTeHHbBIE N3MeHeHus B Onocdepe. I modanbHbIe
9KOJIOTUYECKHE MPOOJIEMBI.

CocyiecTBoBaHNE TPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOO0pa3Hs KaK OCHOBA
ycroitunBocTH Onochepsl. OCHOBA pallMOHAIBHOTO YIPABJICHUS MPUPOJHBIMU PECYpCaMH U HX
HCIOJIb30BaHue. J{oCTHKEeHUsI OMOJIOTUU U OXpaHa MPUPOIBL.

JdemoncTpanuu:

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

Tabnuuer u cxemsl: «llumessie nenuy, «bruomeHo3: coctaB u cTpykTypa», «lIpupoaHbie
coobmectBay, «llemu mnuraHus», «OKoNormueckas nupamuagay, «buocdepa u yenmoBEK»,
«IKOocHUCTeMa IMUPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOTO Jeca», «buoreHos
BomoéMay, «ArpoueHo3», «llpuMepHble aHTPOMOTEeHHBIE BO3JEHUCTBUS HA TPUPOIYY,
«BaxHeimye UCTOYHUKM 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOA», «llouBa — BakHeWInas
cocTapJstomas 6uochepnn», «DakTopsl Herpaganuu nouBy, «IlapHukoBsiil 3G hexTy, «PakTopshl
PaANoaKTUBHOTO 3arpsi3HeHUs 6rocheps, «O0mas cTpykTypa 6uochepsr», «PacmpocTpanenue
XKm3HH B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot a3ora B mpupojie».

O6opynoBanue: MOJIeTb-aNTTUKAUS «Tunuanele OMOLIEHO3BIY, repOapwuii
«PactutenbHble  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenu — BakHEWIIHUX



CEJIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUl ¥  HKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoi
denepanuu, n300pakeHUs] OXpaHIEMbIX BUI0B PACTCHUIN U AKUBOTHBIX.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 BMOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBauBarOTCs TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHUS
00yyaroIMMUCS IPOrpaMM CpeJHEro O0IIero 0Opa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS Npenmera «buoyiorus» BbIIEIEHbI
CICAYIONIME COCTaBISIONIME. OCO3HAaHUE OOYJAIONIUMHUCS  POCCHUUCKOW  TpakHaHCKOH
WJEHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTHU U CAMOOMNPENEIICHUIO,
HaJIMYMe MOTHBAIMM K OOYYCHHWIO OWOJIOTHH, IIeJICHANIPABICHHOE pa3BUTHE BHYTPCHHHX
yOexaeHU TNYHOCTH HAa OCHOBE KJIIOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTMYECKOr0 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aromumxcs pPyKOBOACTBOBAThbCA B
CBOEH  JICSATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, TPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe HKOJOTHMYECKOro IPaBOCO3HAHHUA, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIu4HOCTHBIE PE3YNbTaThl OCBOCHUS TpeameTa «bHOoNOTHs» HOCTUTAIOTCS B €IMHCTBE
yu4eOHOW M BOCIHUTATENBbHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, TPUHATHIMHU B
oOmiecTBe NpaBUJIAaMU U HOPMaMHu IMOBEACHHUS M CHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS M CaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTHU3MA,
YBaXEHUSI K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TpyAa M CTapiieMy MOKOJICHHIO, B3aUMHOTO
YBOXKEHHUs, OEpeKHOro  OTHOLIEHUS K  KYJIbTYpHOMY  HAcleQUI0 W TPaaulusM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickon denepanunu, NpUPOAE U OKPYKAIOLLIEH Cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro npeamera «broiaorus» JoKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUINXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPUEHTALMM, TMO3UTUBHBIX BHYTPEHHHX
yOexaeHUd, COOTBETCTBYIOIIMX TPAJWLUUOHHBIM IEHHOCTSM PpOCCHICKOro  00IecTsa,
pacuIMpeHre >KM3HEHHOI'O ONbITa U OMbITa JACSITENBHOCTH B MPOLECCE pealu3aldd OCHOBHBIX
HaIpaBJIeHUH BOCTIUTATEIBLHON 1€ TEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUMCKOIro OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)keHHUE 3aKOHA U
MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATETHLHOCTH MPHU CO3AaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TI03HABATENbHBIX 33]1a4, BHITOJHEHHH OMOOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBCHHYIO TIO3HWIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUTBIBATH B  CBOMX JEWCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOACH C pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMH LIEHHOCTSAMH M COLMATBLHBIM
TMIOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPHU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOr0 COJIEPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPa’KIaHCKON UIACHTUYHOCTH, NATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepes, PoamHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHHE K MPHUPOJHOMY HACIEOUI0 U MaMATHUKAM IPUPOJIBL,
JNOCTHXEHUSIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OuosIorny, MOHUMaHUs 3HaUEHHsI OMOJIOTUHU B MIO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEIOBEKa U
COBPEMEHHOI'0 00I11eCTBA;

uzeitHas yoexxI€HHOCTh, TOTOBHOCTD K CIIY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOT0 HapoIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAal[MI0 U MPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHNE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POAMUTENSM, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LIEHHOCTEN CEMEWHOM >KM3HU B COOTBETCTBUU C TPAJAMLUSIMH HAPOJIOB
Poccuu;

4) 3cTeTU4eCcKOro BOCIUTAHMS:

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

MMOHMMAaHHE SYMOIIMOHAIBHOTO BO3EHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHusi, (OPMHPOBAHUA  KYJbTYPbI 3J0POBbA U
3MOLMOHAJIBLHOIO 0JIArONOIyYHsi:

MMOHUMAaHUE W Pean3alis 3JI0POBOT0 M O€30MacHOro obpasa >KU3HHU (310pOBOE MUTAHUE,
cOOJII0/IEeHNE TUTMEHNYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA,
perynspHas (¢u3NyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIICHHUS K COOCTBEHHOMY (DM3MUYECKOMY U ICUXUYECKOMY 3]I0POBBIO;

MOHMMAaHWE UEHHOCTH NPaBWI WHAMBUIYAIbHOTO W KOJUIGKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHHME MOCJEJICTBUM W HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aIKOTros,
HapKOTHUKOB, KYpPEHHUS);

6) TpyA0BOro BOCIIUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPyA0I00He;

TFOTOBHOCTb K aKTUBHOH JI€SITEIbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HAIllpaBI€HHOCTH,
CIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO — BBIMOJHSITH — TaKylO
NESATENBHOCTD;



HMHTEpEC K pa3InyHbIM cdepaM MpodecCHOHATBHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEIN BEIOOpP OymyIiel mpoheccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHHMIO U CaMOOOpPa30BaHUIO HAa MPOTSIKEHUHM BCEi
KU3HU;

7) 3K0JOrHYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11€1eCO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;

TIOBBIIICHHE YPOBHS SKOJOTHMUYECKOW KYJIBTYphI: NMPUOOPETCHHE ONBITa TUIAHUPOBAHHS
MOCTYTIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUM JIJIs1 OKPYXKAIOLIEH CPebl;

OCO3HaHHE TI00aTBLHOTO XapaKTepa KOJOTMIECKHUX MPOoOJIeM U MyTel X pelieHus;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpEeTaeMble MPU U3YUYEHUU OMOJIOTUH 3HAHUS M YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHATBHBIM TPUPOONOIH30BAHHEM (COOTIOCHHE
MpaBUJI TOBEACHUS B MPUPOJIC, HAIMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OMOChEpPHI);

AKTUBHOE HEINPUATHE JCUCTBUM, NMPUHOCAILIMX BpEI OKPYXKAIOUIEH HPUPOJHOW CpeEXE,
YMEHHUE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJOTHYECKUE TOCTEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJu4yhe pPa3BUTOTO SKOJOTUYECKOTO0 MBIIUICHHS, 3KOJIOTMYECKON KYyJIbTYpbl, OIbBITA
NEATeTbHOCTH  DKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS HMHU B
M03HABATEIbHOM, KOMMYHUKATHUBHOW M COLMAJIbHON MpaKTUKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOU IEATETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKd ¥ OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAJIIOTE KYIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYILTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M UMTATENBCKON KYJIbTYPhI KaK CPEICTBA B3aMMOICUCTBUS
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 €AMHCTBE TMPUPOJBL, 4YeJOBEKa M OOIIecTBa, B IMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpobdIeM COXpaHEHHUsI TPUPOTHOTO PABHOBECHS;

yOeX)IEHHOCTh B 3HAYMMOCTH OWOJIOTUU JIJISi COBPEMEHHOW IHMBIIIM3AINN: 00CCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTeH BBIXO/A U3 TIIOOATBHBIX
9KOJIOTUYECKHUX MPOOJIeM U 00eCTICUeHHS TIepexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
WCIOJIb30BAaHUIO MIPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO 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;

MMOHUMAHUE CYIIHOCTA METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTM HCIIOJIB30BATh IIOJyyaeMble 3HAHUS [JJIs aHajdu3a M OOBSCHEHUS SBICHUI
OKPYKAIOIIET0 MHUpPa M NPOUCXOASIIUX B HEM W3MEHEHUH, yMEHHE JeNaTh 00OCHOBaHHBIE
3aKJIFOYCHHUS HA OCHOBE HAyYHBIX ()aKTOB M HMMCIOIIUXCS JAHHBIX C IEJbI0 TOTydCHUS
JIOCTOBEPHBIX BBIBOJIOB;

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



OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATENIBHOCTH, TOTOBHOCTh OCYILECTBIATH NMPOEKTHYIO U
HCCIICAOBATCILCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHUH 1O OHOJIOTMH B COOTBETICTBHM C JKHU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE Pe3yJIbTaThl OCBOEHUS YyueOHOro mpenmera «bHOIOTHS» BKIIIOYAIOT:
3HaYMMble i1 (OPMHPOBAHUS MHPOBO33PCHUS  OOYYAIONIMXCS  MEKIUCIUILTHHAPHBIE
(MexXIIpeIMEeTHBIE) 00IIIeHAYYHbIE TTIOHATHUS, OTPaXKAIOIIHE 11eJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crenu(uKy METOJIOB MO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHS,
SIBJICHHE, TpPOIecC, CHCTeMa, HAaydyHBIH (DaKT, MPUHINIL, THIIOTe32, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HAOIIOJIEHNE, U3MEpEeHHe, HKCIEPUMEHT M APYruX), YHUBEpCAJIbHbIC
yueOHble JeHCTBUS (II03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PEryISTHUBHBIE), 00ECIeUnBaIONINe
(dbopMupoBaHre (QYHKIMOHAIBHON T'PaMOTHOCTH U COIMAIBHOM KOMIIETEHLUH O0YYaroIuxcs,
CHOCOOHOCTh o0yJaroumxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKIE 3HAHWS W YHUBEpCaJIbHbIE y4eOHBbIC MACWCTBUS B IO3HABATEIBHOW U
COLIMATILHON MPAKTHKE.

MertamnpeMeTHbIE Pe3yabTaThl OCBOCHMSI MPOTPAMMBI CpeHEro oOIIiero odpa3oBaHUs
JIOJKHBI OTPAKaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (pOpMyNnHpOBaTh M AaKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJB30BAaTh TPH OCBOCHWM 3HAHWK NPUEMBI JIOTUYECKOTO MBINUICHHS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMsI), PaCKpbIBaTh CMBICT OHOJIOTHYECKHUX
MOHSTHIA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATE CBS3H C JPYTUMHU OHITHIMH);

OTIpEeNeNATh el JACATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMH LIETISIMU;

WCIIOJIb30BaTh OHMOJIOTHMYECKHE TOHITHS ISl OOBSICHEHHUS (DaKTOB W SIBICHUN IKHBOU
TIPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKACeHHs (MHIAYKTUBHbBIE, [EAyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA IIJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH W
OTHOIIEHUH B U3Y4YaeMBIX OHUOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUM Pa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

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

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISAM,
OLIEHUBATh PUCKH MOCIIEICTBUI IS TEILHOCTH;

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

pa3BHBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30Bble HCCJIEI0OBATEIbCKHE eHCTBHUS:



BIIAJICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATENILCKONW M MPOEKTHOM AESITebHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIOJIb30BaTh PA3JMYHbIC BHUIBI ACITEILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHWS, €Tr0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJE TIPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHSTHSIMH W METOJIaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 00Pa30BaTECIBHOW IEATCIBHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJ M3HpOBATh 3ajady, BBIIBUTATH
TUMNOTe3y €€ pelIeHHs, HaXOAUTh AapTryMEHTBhI ISl JOKa3aTelbCTBA CBOHMX YTBEPKICHU,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS;

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

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHHUBAThH MPHUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh IICJICHANIPABICHHBIN IMOMCK TEPEHOCa CPEICTB M CHOCOOOB IEHCTBUS B
npodecCHOHANBHYIO Cpeny;

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

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HWJCH, NpEIJIaraTh OPUTHHAIBHBIC IOAXOIbI M PEIICHHS, CTaBUTh
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHMOpMAIUH (TEKCTe Y4eOHOTrOo MocoOws,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTHUECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MIPECTABIICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEIPOTHBOPECYHBOCTD;

(dhopMynupoBaTh 3ampoChl W TMPHUMEHITH pa3IUYHbIE METOABl MPH IOUCKE U OTOOpe
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIs1 BRITIOJIHEHHS YISOHBIX 3a]1a4;

MPUOOpPETaTh OMBIT HCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOTH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHMANbHYIO (GOpMY TMPEACTaBICHUS OHUOJOTHIECKON
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE M MAaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

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

OByaeHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU 1€ CTBUSIMH:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cdepax KU3HU, aKTHBHO y4acTBOBAThH B JHAIIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKJCHHSI OTHOCHTENFHO BBIMOJTHEHHUS TpeIaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH IPYTrUX YIaCTHUKOB JHAIIOTA UM TUCKYCCHH);



pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BIQJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHHUS U B3aUMOJCHCTBUS, MMOHUMATh HAMEPEHUS
JIPYTUX JIIOJIEH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (Gopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJMBHAYaTbHOU pabOThI pHU
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX ACHCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBIATh IJIaH AEWCTBHM, PaCIpPENesaTh POJH C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOI pabOTHI;

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

MpeJiaraT HOBBIE IMPOEKTHI, OLIEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHUYECKOE TIOBEIEHHE B PA3IUYHBIX CHUTYyalHsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS TPOOJIEM W WX pEIIeHUs 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
OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIATh MO3HABATEIBHYIO ACSATEIBHOCTD, BBIABISATH MPOOIEMBI,
CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3a7a4l B 00pa30BATENBHON JESATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacumpsTh paMKH y9eOHOTO MPeAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHUN;

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

OILICHUBATh MIPHUOOPETEHHBIIA OTIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHHUIO MIMPOKOH IPYIUIIMU B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

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



BJIaJI€Th HAaBBIKAMU MO3HABATENLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUI
1 MBICJIUTENbHBIX MPOILIECCOB, X PE3YIbTATOB U OCHOBAHMM, UCIIOJIB30BATh NMPUEMBI pediekcun
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€E PE3YJIbTATOB JIEATEIIBHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIUH IPYroro 4yejaoBeKa.

INPEIMETHBIE PE3YJIBTATHI

[Ipenmetnsie pe3ynbraThl ocBoeHus mporpammbl COO mo Ouosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue st yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
crocoObl JeHCTBUH MO OCBOCHMIO, HHTEpHpETalMd W peoOpa3oBaHUIO 3HAHUM, BHIbI
JESITETbHOCTH TIO MOJYYEHHI0O HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHWM B Pa3JIMUHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX ¢ Owuojorueil. B
porpaMMe NpeAMETHBIE PE3yJbTaThl IPEACTABICHBI 10 roJjaM 00y4eHHUS.

[IpenmetHble pe3ynpTaThl OCBOCHMs YyueOHoro mnpenmera «buonorus» 6 10 knacce
JTOJIKHBI OTPa’KaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ M POJU OMOJOTMM B CHUCTEME HAay4yHOT'O 3HAaHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOIOB B Pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBeKa JUIsl pellieHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHUE OMOJOTMUECKUX TEPMUHOB M MOHATUM: JKU3Hb, KJIETKA,
OpraHusM, MeTabonau3sM (oOMeH BeIeCTB M  IPEBpallleHHue HHEeprum), TroMeocTas
(camoperynsauusi), yYpOBHEBas  OpraHM3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOMU3BEIIECHUE
(perpoyKIiysi), HacJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3j1araTb OHOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAas,
LEHTpaJIbHAas J0rMa MOJIEKYIsipHOW Oumonorum), 3akoHsl (I. Menpens, T. Moprana, H. .
BausioBa) u yueHus (0 LHeHTpax MHOT00Opa3us U MPOUCXOKIACHUS KyIbTypHBIX pacteHuil H. U.
BaBuiosa), onpenensTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yMEHHUE BJaJIeTh METOAAMH HAYYHOTO TO3HAHUsS B OMOJIOTHMH: HAOJIOJCHHE W OIHCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHHMH, OpraHM3alds M IPOBEJCHHE OHOJIOrHYEecKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE TUIIOTE3bl, BBISABICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpE3YyJlbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHSITHIH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJbI HA OCHOBAaHUU IOTY4YEHHBIX PE3YJIBTATOB;

YMEHHE BBIJEISATH CYHUIECTBEHHbIE IIPU3HAKU BHPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
IpEeBpallCHUs] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHMSI, PA3MHOKEHUSI, UHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJIyY€HHbIE 3HAHUS JJIi OOBSICHEHUS OMOJIOrMYECKHX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTHYECKUX PEUICHUH B TIOBCEAHEBHOM KU3HU C LENbI0 00eCTeueHHs
0€30I1aCHOCTH CBOEr0 37I0POBbS U 3/I0pOBbsl OKPYKAIOLIUX JIIOJEH, COOIIOIEHUs] HOPM



IPaMOTHOTO TOBEJIEHUS] B OKpYXaoIlell NPUPOIHONW cpeae, MOHMMaHUE HEOOXOJUMOCTH
WCIIOJIb30BAaHUSl TOCTHKEHUM COBpEMEHHOW OMOJOTMU M OMOTEXHOJIOTMH Ui pallMOHAIbHOIO
IIPUPOJIOIIOJIB30BaHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIC TI'E€HETHYECKHE 33aJayd Ha MOHO- W JAUTHOpHIHOE
CKpEeIlIMBaHNE, CLIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPELIMBaHUS
JUI IpeACcKa3aHKsl HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHUE KPUTUYECKH OLIEHUBAThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOIMYECKOTrO
COJIEp)KaHHUs, BKIIIOUAIOLIYIO IICEBJIOHAY4YHbIE 3HAHUS W3 pa3jIMYHbIX HCTOYHUKOB (CpelcTBa
MaccoBoil MH(OpMaIUK, HayYHO-TIONYJISIPHbIE MaTepUabl), STHYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJIbKHMX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BATh
MOHATUIHBIN anmapat OUOIIOTHH.

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

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ U POJU OMOJOTMH B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAayYHOH KapTHUHBI MUpa U
Hay4HOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Onosornu, PyHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa [T PEIICHHS KIU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKAHNUE ONOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOIYJISALMS,
reHO(OH], HBOJIOLUSA, JABIXKYLIHME CHiIbl ((aKTOpbl) SBOJIOLUUH, MPUCIOCOOICHHOCTD
OpPTaHW3MOB, BHUJ000pa3OBaHME, HKOJOTHYECKHE (PAKTOpBL, OSKOCHCTEMa, TPOIYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTbI, LIeNU MUTaH!s, FKOJIOTHYecKas MupaMuia, OnoreoueHos, ouocdepa;

yMEHUE Wu3Jaratb Ouonorudyeckue Teopun (dBosounoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bopa, dyepenoBaHus TJIaBHBIX HarpaBiieHW W myted sBomtonmu A. H. CeBepiioBa, ydeHus 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 SIBIICHHMH, OpraHM3alus U IPOBEJCHUE OHOJIOTHYECKOro
SKCIIEPUMEHTA, BBIABM)KCHUE THUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX PE3Yy/IbTAaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX IOHATHMH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJbl HA OCHOBAaHUU MOJTY4YEHHBIX PE3YJIBTATOB;

YMEHHE BBIIETAThH CYILIECTBEHHBIE IPU3HAKU CTPOECHUS OMOIOTMYECKUX 0OBEKTOB: BUOB,
MOMYJSALUM, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OLEHO30B U HKOCHUCTEM,
O0COOCHHOCTH  TPOLIECCOB:  HACTEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHUJI000pa30BaHMsl, MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JIEUCTBUS SKOJIOTMUECKUX (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 U1 O0BSACHEHHS OMOJOTMYECKUX 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 TMOBEJEHUS B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHUE HEOOXOTUMOCTH



HCIIOJIb30BaHUs JOCTHKEHUIN COBPEMEHHOMU ouosorun IS PaLMOHATBHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE pellaTh AJIEeMEHTapHble OMOJOrMYecKHe 3aJayud, COCTaBJIATh CXEMbI MepeHoca
BEIIECTB M SHEPTHH B IKOCUCTEMaX (LIEMH MUTaHUs);

YMEHHE BBINOJIHATH J1a00paTOpHbIE U MpaKTHUecKHe padoThl, cOoOMOAaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 000PYTOBAHHUEM;

yYMEHUE KPUTUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
COJIep)KaHHUs, BKIIIOYAIOLIYIO TICEBJOHAy4YHbIE 3HAHMS U3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOil HMH(OpPMAIMK, HAyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OANBHBIC
9KOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HMH(POPMALMI0O W3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO HCIOJIB30BATh
MTOHSATUHHBIN anmapaT OUOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/t P KonTpoabnsie | IlpakTnuyeckue (up )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
bubnuoreka [JOK
L brosorist kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
2 JKuBble cUCTEMBI U X OpraHU3aLNs 1 0 0 httos://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XUMHUYECKUI COCTAB M CTPOCHUE KIIETKH 8 0 1 httns:/m.edsoo.ru/7fA1c292
bubmuoreka [JOK
4 KuznenesateabHOCTh KICTKH 6 0 0 httns:/m.edso0.ru/7fA1c292
Pa3sMHOXKEHNE 1 UHAMBUAYAIbHOE Pa3BUTHE bu6muoreka [IOK
) 5 0 1
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCThD 8 0 15 bu6anorexa LIOK
OpPraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢c292
bub6anoreka LIOK
P 1
8 C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41¢c292
OBILIEE 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 KVIACC

KosnyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3/iesiOB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (tuacpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [IOK
. IBOTOUHOHHAS GHOIIOTH o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubnnorexka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
3 OpraHu3MEL H OKpYXAIOLLas cpea > 0 L https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 0 0 https://m.edsoo.ru/7fALecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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
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