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yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»
st ooyqaromuxcs 10 — 11 xkmaccos
MNOACHUTEJIBbHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS YydeOHOro mnpenmera «buonOrus» CcoCTaBWIN:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHUs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX U MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CPETHErO
obmiero oobpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHrue O LEeNsiX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s3aTeNIbHOE NPEAMETHOE COJIEp)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepuana C
Y4ETOM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mporpamme 10 OHONOTHHM TakKe YYUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHIOB yu4e€OHO-TIO3HABATEIBLHOMN JEATEIbHOCTH/ydeOHBIX IEUCTBUN 00yUYaIOIIUXCS 110
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHB) peaqnu30BaH MPUHIIMI
IPEEeMCTBEHHOCTH B H3yYeHUM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HAIpPaBJIEHHOCTh Ha PAa3BUTHE 3HAHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOPUH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe IO OHOJOIMU YyJEeNeHO BHHUMAHHE HCIOJIb30BAHUIO IMOJTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIBTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIECO00pa3HOro MOBEAEHHUS B OKpYXKarolled MpHUpOIHOM cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEILHOCTH 4YEJOBeKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecreueH s YCIOBUN JUIsl pPeLIeHus
OJIHOM M3 aKTyalIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHWNH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl U OHBOJIIOLMU, CO3MaET YCJIOBUSA JUIS: IO3HAHUS 3aKOHOB >KUBOW MPUPOJIBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJNIOTHS HUMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIEero oOpa3oBaHus, COIMAIM3ay oOydaromuxcs. U3ydenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEIJICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET



WHTETpaIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSIMH W3 APYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buoNoOrHs» COCTaBMIM OCHOBY JUIS ONPEICIICHHS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, IPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs AOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HAYMMBbIC JUIsi (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4HOW KapTHHE MHpa M IEHHOCTHBIX
OpHEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS yd4eOHOro MaTrepwaja B MporpaMMe 10 OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOCHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOLMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro npeamera «bHoNOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO Mo3HaHus», «KileTka kak OMoiorudyecKas CucTemMay,
«Opranmu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«IBOIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-QYHKIMOHAIBLHOW OPraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHIH B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHHUS PA3TUUHBIX KHU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (GopMupoBaHUs
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTUHE MHpa, O METOAaxX HAy4YHOIro IO3HaHWS,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIIUXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAyYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTypbl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH U OIEHWBATH SBJICHHUSI OKPYXKAIOIIETO MUpa >KUBOU MPHUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHUW JIJISl TOBBIIICHUS YPOBHS AKOJIOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM >XU3HU NJISl OLEHKHU
MOCJIECICTBUI CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOJI0ICHNE Mep TPO(HIIaKTHKH 3a00I€BaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHeE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpEeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.



Jis u3ydenus 6Monoruu Ha 6a30BOM YpOBHE CpeHero oOmiero o0pa3oBaHUs OTBOJUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

Metoap!l Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEpPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aI U,

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKUMHA BOJBI M MUHEpAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Oriauuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHA0B Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyisl [JHK kak renernueckwuii anmapar, cuctema cuHTe3a Oenka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxoxneHne MUTOXOHAPUA U IUIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pPacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pACTCHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poipb
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepun. 3HaYCHHE XEMOCHHTe3a IS JKU3HHU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomnHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpaucnsius — 6unocunres 6enka. Dtanbl Tpancasiuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBEeKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoaeduunTa deaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl: «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIHMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1UKI, WM KU3HEHHBIM Uk kietku. MHTepdaza u muto3. IIpouecchr,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIeJIEHHE HaJIBO€, ITOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu wmeiosza. [lporeccsl, mpoucxojsiiue Ha cragusx menosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/I0BBIE XKene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHuEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AWLIEKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHUE, TacTpysLus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHUSI OPTAaHU3MOBY, «J{BOMHOE OTUIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I ameTOreHes y
MJIEKOIUTAOIINX U YeJI0BeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka mitekonutaromero», «KapuoknHes B KJIETKax KOpElIKa JyKa», MarHUTHas
Moieb-anrukanus «Jlenenne knetkny», monens JJHK, Moxens Metadaznoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTb M H3MEHYNUBOCTH OPTaHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYEeCKH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
Mounoru0puaHoe ckpenmBanuie. 3akoH equHo00pa3us THOPHUIOB MepBOro nokoyieHus. [IpaBumo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHUIHOTO CKPEIIMBaHUA. AHAIH3UPYIOIIEe CKPElUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTUYEeCKHUe KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HAcleICTBeHHas1. Poiib cpenibl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MpUYHHBI MyTaluid. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUM, MOJICKYJISAPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHWE MEIAUITMHCKOW TEHETHKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHU YETTOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOTCHETHYECKasT OCHOBa», <«3aKOH YHUCTOTBHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T'€HOBY, «[ €eHeTHuuecKne KapThl paCTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHetuka mona», «3aKOHOMEPHOCTU HACIEAOBAHUS, CIEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



OGopynoBanue: Monenu-ammuiukanuu «MoHoruOpuaHOEe CKpemuBanue», «HemomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUTIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmuii y Apo30(riIBI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBwiioBa 0 IEHTpax NPOUCXOXKIEHUS W MHOT000pa3ws KyIbTYPHBIX pacTeHuid. LleHTpsI
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KopoaCTBEHHOE CKpEIIMBaHNEe — MHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl.. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel u cxeMbl: kapta «LI[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHHUSI CEJIEKIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOpUs U €€
MecTO B OMOJI0ruU. BiMsHue 3BOMIONIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBUAECTEIBCTBA HBOMIONHMU. IlaleOHTONOrHYECKHE: ITOCIEI0BATEIBHOCTE ITOSBICHHS
BUJIOB B MMAJICOHTOJIOTMYECKON JIETOIMCH, TepeXxoanbie popMbl. buoreorpadudeckue: cxoacTBo
1 paziauure GpayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTMYHbBIE, PyAMMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiioHHBIE BOJHBI M Jpeiid reHoB. Mzomsuus u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT dBoonud. [IpuMeps npucnocoOnenuii
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUI00OpA30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJin3aliumsi. AZIaHTI/IBHaﬂ pazuxlam/m.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunelr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliln
MO3BOHOYHBIX  KHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bI»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO/I0B U
CEMSH, KOJVICKIIUA «HpI/IMCpI)I 3allIUTHBIX HpHCHOCO6J’I€HHI>i Y )KUBOTHBIX», MOJC/Ib «OcHOBHEIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAST MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pPacTeHHil», Moaensb ammukanus «llepekpéct XpomMocomy», BIaKHBIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUION.

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

I[OHayIIHBIe OpCACTABJICHUA O 3apOKACHHUU KU3HU. HaquHe TUIIOTE3bl BOSHUKHOBCHU S
KU3HM Ha 3emuie: aOMOreHe3 W TMaHCIepMUs. XUMHYECKas IBOJIOIMUSA. AOWMOTEHHBIH CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHLHOC MOATBCPKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopMHpoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. IlepBbie KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTENBLHOTO W >KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid W >KUBOTHBIX. l[losBieHMeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHHS, 00JacTh paclpocTpaHeHus, 00BEM TOIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCTIOCOOJIEHHOCTH TPEJCTaBUTENEH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinerka», <«KuBoTHas kieTka», «lIpokapuoruueckass KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJI0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «JIpeBHeilmme moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HEeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YelIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeoXpoHOJIOTHYecKass TabyuIla,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTudeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIMOTreHHbIC. J[elicTBHE IKOIIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AlGuotnueckue  (QakTophel:  CBET, TEMIlepaTrypa, BJIKHOCTb. DOTONEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIMSA,
XMIHUYECTBO, CMMOMO03 U ero (opmsl. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpamnus. JuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomynsamum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUN
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTU PACTEHUM U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (nuuiesas). Bunbl-noMmunanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 7KocucTeMe. Tpoduueckue (MUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[TpuponHble 3KOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OJKocHCTeMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢dakTop ycroiunBocTH sKocucteM. CoxpaHeHHe OHWOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocgepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE ILMKIBI 3J€MEHTOB (yriiepoaa, a3zoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHue IpUpobl U yenoBeuecTBa. CoxpaHeHrne OMopa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumpl u cxembl: «[lumeBpie nenu», «bruoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHbIe aHTPONOrE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykTypa ouocheps», «Pacnpocrpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPYIIaM oJHOTO BHIa, Kpachas kaura Poccuiickoit
Deneparun, H300pakeHusI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHUE OOYYAIOUIMMHUCA  POCCHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4aroUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OHMOIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HWIMM JIMYHOCTH, NMAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSNKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJICHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclIE€OUI0 U  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITAa W OIbITA ACSATEIBHOCTH B IIPOILECCE pPeaTu3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN I€ATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[IO3HABATEIIBHBIX M HCCIIENOBATEIbCKUX 3aJ1a4, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LHEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M [aMATHUKAM MPUPOAbL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO NMPUHATUS LIEHHOCTEN CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHHMMAaHME U peanu3alus 340poBoro u 0ezomacHoro odpasa *KU3HHU (310pPOBOE MUTAHHE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3HMUECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS aKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX PelIeHus;



CHOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI TIOBEJIECHUS B INPHUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JEHCTBUN U NPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAYYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100ATbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKMX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEOBATENBCKYIO ACSITEIbHOCTh HHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pe3ysIbTaThl OCBOCHUS YUeOHOTo mpeamera «bHoJorusy BKIFOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXTpeMeTHbIe) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HayKax (BCH.[QCTBO, SHEpTIU-,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), 00ECIICUYNBAIOIINE



dbopMupoBaHre (QPYHKIIMOHAIBHON TPAaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIBHOM MTPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIHpPOBATh MW aKTyadU3UpPOBATh MNPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH KX XapaKTEPHBIC MPU3HAKK, YCTAHABIIMBATE CBS3H C APYTUMHU TOHITHSIMH ),

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pAacCyXIeHUs (MHAYKTUBHBIC, JCAYKTHBHBIC, 110 AHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIHTATOB LEISIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE ICHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUABI JCSATCILHOCTH IO ITOJIYYCHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHSTHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS J0Ka3aTelbCTBA CBOWX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC WJEH, MpeajiaraTb OpUTHHAJIbHBIE MOAXOAbl U PpELICHHs, CTAaBUTh
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUEOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJBHYIO (OpPMY TPEACTABICHHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYPY, HCIIONB30BaTh M IPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JHAJIOTa UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOIIEHHs, NMOHWMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOJEHCTBHSI, MOHMUMATh HaMEpPEHUS
JPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBUU C Y4€TOM OOIHMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOT0 YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OICHWBATh WJECH C TO3MIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUYECKOE TMOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIUIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JAEATEIHHOCTh, BBIIBIATH HPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH IIO3HABATEILHON peIeKCHU KaK OCO3HAHUsI COBEPIIAEMbIX ACHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3yIbTaTOB JESITEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH IPYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBHII 1O OCBOGHMIO, HMHTEpPIpETalMd W MpeoOpa3oBaHMIO 3HAHUM, BUIbI
JeSITebHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUH B PAa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pPEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI M0 roJjaMm 00yueHHs .

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OMEH BEIIeCTB M  MPEBpAIleHUWE HHEPIruu), TOMEOocTa3
(camoperynsauusi), ypOBHEBas  OpraHu3alMs  KHUBBIX  CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJIbHas J0TMa MOJeKyJsipHoW Ouoinorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHMSA B OMOJOTMU: HAOJIIOJCHHE M OIMCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyUYEHHBIX DPE3YJbTAaTOB, MCIIOJb30BAaHHBIX HAYYHbBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHUE TPUMEHSTH MOJTy4YeHHbIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOI[ECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH AJs PAalMOHAIBHOIO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX y4EHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHH: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHUHTETHYECKasi TEOPHs SBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHHUIbI UX TPUIMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE Ba/leTh METOJaMHM HAy4HOrO NMO3HaHMsA B OMOJIOTMU: HAOJIIOJEHHE M ONHCaHME
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYCHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAyYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOrOo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMON€OXMMHUYECKMX LHKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAlOIIUX JHOAEH, COOJIIOAEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMoOHaIbHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JI€MEHTapHble OMOJOrMYECKHe 3aJaud, COCTABIATh CXEMbl IlepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb W HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/aBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUHHBII anmnapar Ouosoruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne ' HaunmenoBanme
(undposbie)
n/  pasienoB M TeM  Bce Kontpoabn  IIpakTuuec 06pa3oBaTETbHbIC
1| NporpaMmMbl ro ble padoThI KHe paboThl pecype
BHoNOMMs KK bubnuoreka LHOK
2 0.5 https://m.edsoo.ru/7f41
Hayxa 292
’KuBbie cuctemsbl bubnuoreka HOK
u nx 1 https://m.edsoo.ru/7f41
OpraHu3aIus c292
z(OI?TdaH;eCKHH " bubnuoTeka HOK
cTpocHue 8 1 https://m.edsoo.ru/7f41
KJIETKH €292
KuznenesareabH bubnmorexa HOK
A 6 https://m.edsoo.ru/7f41
OCTb KJIETKH
€292
Ela{sﬁlgzme:fbe}loﬂ bubnuoteka HOK
AUBHILY 5 1 https://m.edsoo.ru/7f41
e pa3BuTHe 292
OpraHU3MOB I
iaCHeHCTBeHHOI(:I bubnuoreka HOK
8 1.5 https://m.edsoo.ru/7f41
H3MEHYHUBOCTh
€292
OpraHU3MOB
Ocef;;;fhf% bubnuoTeka HOK
p ’ 3 https://m.edsoo.ru/7f41
OCHOBBEI
c292
OHMOTEXHOJIOTHHI ===
PesenBHOe bubnmmoteka HOK
p 1 https://m.edsoo.ru/7f41
BpeMs 292
OBIIEE
KOJIMYECTBO
YACOB 110 34 0 4
ITPOT'PAMME
11 KJJACC
Ne HaumenoBan KoJumnyecTBo 4acoB DJIeKTPOHHbIE
;| HMe pa3ieaoB (un¢posbie)
2/ " rey BCeT KOHTpﬁO.]IbH Hpalc;nqemc 0GpazoBaTENbHbIE
IporpamMMb ble padoThI ue padoThl pecypes
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D BOJTOLHOHH bubnmoreka IHOK
9 1 https://m.edsoo.ru/7f41
as Ouosorus
cc’74
Eg?fg:;?;eﬂi bubnuorexa HOK
9 0.5 https://m.edsoo.ru/7f41
JKU3HU Ha
ccr4
3emiie
Opranusmsl 1 bubnuorexa HOK
OKpYIKaroIas 5 1 https://m.edsoo.ru/7f41
cpena cc’74
goo6meCTBa bubnuoreka LHOK
9 https://m.edsoo.ru/7f41
9KOIOTHYECKHU
ccr4
€ CHCTEMBI
PesepBHOE bubmmoreka [HOK
2 https://m.edsoo.ru/7f41
BpeMs
ccr4
OBIIEE
KOJIMYECTBO
YACOB 110 34 0 2.5
ITPOI'PAMME
INOYPOUYHOE IINIAHUPOBAHUE
10 KJIACC
Ne Koau4gecTBO yacoB Jlara DJIeKTPOHHBIE
Tema ypoka Bee KonTpoa HpakTnye usque uugposbie
n/ bHBIE CKHe 00paszoBaTeJbHbIE
n ro padoThI padoThI H pecypcsl
bubnuoreka I1IOK
Eronorns B https://m.eds00.ru/8
CUCTEME HayK 1 63e6122
https://m.eds00.ru/8
63e632a
MeTtoabl
IMO3HAHUS
JKUBOM
TIPUPOJIBL.
IIpakTuecka
st pabota Ne 1 bubmuoreka [[OK
«cnone30Ba 1 0.5 https://m.edsoo0.ru/8
HHE 63e6122
Pa3IMYHBIX
METO/IOB TIpH
W3y4YEHUU
OHOJIOrHYecK

UX 00BEKTOB)
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Bbuonornueck
UE€ CHCTEMBI,

bubnuoreka I1IOK

3 https://m.edsoo0.ru/8
Mporeccsl U 6366564
HX NU3y4YCHHC -
XUMUYECKUMN
Iizgzi]; Bona bubmuoreka I1[OK
4 " ’ https://m.edsoo0.ru/8
63e674e
MUHEPAIbHBIC
coJi
EZJZI;I;I]; u bubmuoreka I[OK
5 cTpoene https://m.edsoo0.ru/8
63e6b72
OCIIKOB
DepMeHTH —
OMOJIOTHYECK
ue
KaTaJlu3aTOPhI
Jlaboparopua
s pabora Ne 1 bubnmnoreka IIOK
6 «3yuenue 0.5 https://m.edso0.ru/8
KaTaJInTHYECK 63e6b72
ot
AKTUBHOCTH
dbepMeHTOB
(ma mpumepe
aMuja3bl WU
KaTasas3bl)»
VIeBOIEL bubmuoreka I[OK
7 ) (R https://m.edso0.ru/8
63e6870
Hyxnennosbie bubmuoreka [OK
8 KHCJIOTHI. https://m.edso0.ru/8
ATO 63e6d5c
Hcropus u
METOET bubmuoreka I[OK
9 E;Z:EEM https://m.edso0.ru/8
' 63e6e88
Knerounas
Teopus
Knerka  kak
10 [IEeTIOCTHAS
KUBas
cucremMa
Crtpoenue bubmuorexka I1[OK
11 HYKapHOTHYEC 0.5 https://m.edso0.ru/8

KOW  KJIETKH.

63e6ff0
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https://m.edsoo.ru/863e6d5c
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JlaboparopHa https://m.edsoo.ru/8

g pabora Ne 2 63e716¢

«3yuenue

CTpOEHUS

KJIETOK

pacTeHui,

JKUBOTHBIX,

rpudoB u

OakTepuil moJ

MHUKPOCKOTIOM

Ha  TOTOBBIX

MHUKpOIIpenap

aTax H®W WX

OTIMCAaHUE»

Ob6men bubmmoreka I1[OK
12 BELIECTB WU https://m.edsoo.ru/8

MeTaboHM3M 63e766¢

POTOCHITES bubmuoreka I[OK
13 XeMOCHHTes. https://m.edso0.ru/8

63e7c98

DHepreTiieck bubmuoreka I[OK
14 " https://m.edso0.ru/8

nuif oOMeH

63e7aae

JKuzHeHHbIi

LUK KIJICTKH.

JeneHnue

KJICTKH.

MuwuTos3.

Jlabopatopna

g pabota Ne 3 bubmuoreka [OK
15 «Habmonenn 0.5 https://m.edso0.ru/8

€ MHUTO3a B 63e7dc4

KJIETKax

KOHYHKa

KOpeIIKa Jiyka

Ha  TOTOBBIX

MHUKpOIIpenap

aTax»

buocunTes

Oernka. bubmuoreka [[{OK
16 Peaxius https://m.edso0.ru/8

MaTPUIHOTO 63e796e

CHHTE3a

Tpancmanus bubmoreka IIOK
17 — OuocuHTe3 https://m.edsoo.ru/8

Oernka 63e796e

Hexknerounsie bubmuorexka I1[OK
18 (bopmbl https://m.edso0.ru/8

JKA3HU — 63e7540
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

BHUPYCHI

bubnmmoreka I1IOK

dopmbl https://m.edso0.ru/8
19 Pa3sMHOKEHHUS 63e81b6
OpraHU3MOB https://m.edso0.ru/8
63e831e
bubmuoreka I[OK
20 Meiio3 https://m.edso0.ru/8
63e7f4a
OO6pazoBanue
U pa3BUTHE
MTOJIOBBIX
KJICTOK.
OrmoioTBOpE
HUE.
Jlaboparopua bubmmoreka I[OK
21 s pabota Ne 4 0.5 https://m.edsoo0.ru/8
«3yuenue 63e81b6
CTPOCHHS
TOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOTMpernap
aTax»
NunuBunyans bubmmoreka I1IOK
22 HOE Da3BHUTHE https://m.edsoo.ru/8
OpPTraHU3MOB 63e8436
I'enetuka —
Hayka ° bubmmoreka I1IOK
23 EEEEGHCTBGH}PII https://m.edso0.ru/8
63e86f2
W3MEHYUBOCT
u
3aKOHOMEPHO
CTH
HacJeJ0BaHUs bubnuoreka I1IOK
24 = TIpU3HAKOB. https://m.edso0.ru/8
Mounorubdpua 63e8878
HOE
CKpEIIUBAaHUC
Jurubpuaxoe
;I;EzI;HBaHHe' bubmuoreka I[OK
25 HE3ABHCHMOTO https://m.edso0.ru/8
63e89a4
HACJICIOBaHUS
MIPU3HAKOB
26 CuenenHoe 05 bubmuoreka I[OK

HacJIC€JOBaHUC

https://m.edsoo.ru/8
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https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

MIPU3HAKOB.
Jlaboparopua
s paborta Ne 5
«M3yueHue
pE3yNbTaTOB
MOHOTUOPUIH
oro u
TUTHOPUTHOT
0
CKpEIIUBAHUS
y Apo30(hHITbI
Ha  TOTOBBIX
MUKpOMpernap
aTax»
I'enernxa
rnoua.
HacnepnoBanu
€ MPU3HAKOB,
CIIETUICHHBIX C
MIOJIOM

H3menunBocT
b.
Henacnenctse
HHas
H3MEHYHUBOCT
b.
Jlaboparopua
s paborta Ne 6.
N3yuenne
MoaupUKaIO
HHOM
W3MCEHYHUBOCT
u,
MIOCTPOEHHUE
BapUAIUOHHO
ro psama u
BapUAlMOHHO
1 KpUBOW»

63e8c60

bubmmoreka I1IOK
https://m.edsoo.ru/8
63e8c60

bubmuoreka I[OK
0.5 https://m.edsoo.ru/8
63e8efe

29

Hacnencrteen
Hast
MU3MEHUYUBOCT
b.
JlaGopatopHa
s paborta Ne 7.
«AHanu3
MyTanun y
Ipo30(uIIBI
Ha  TOTOBBIX
MUKpOIpenap

bubnuoreka I1IOK
0.5 https://m.edso0.ru/8
63e8efe
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arax»

Fenemika bubnmmoreka I1IOK
30 qeTOBeK 1 https://m.edso0.ru/8
63e8d78
Pe3epBHbIit
YPOK.
O600611eHne
o TeMe
31 «Hacnencrse 1
HHOCTb u
HM3MEHYUBOCT
b
OpPTaHHU3MOBY
Cenekius Kak bubmmoreka I1[OK
32 HayKa u 1 https://m.edso0.ru/8
porecc 63e9214
Metonasbl Hu
TOCTHKEHUS bubnuoreka I1IOK
33 CEJICKIINU 1 https://m.edso0.ru/8
pacTeHUd | 63e9214
YKUBOTHBIX
buorexuonor bubmuoreka I[OK
34 13;1 K g https://m.edso0.ru/8
pacitb 6329336
MIPOM3BO/ICTBA
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4
I[TPOI'PAMME
11 KJIACC
Ne KoumnuecTBo yacos Mara DJIEKTPOHHBIE
Tema ypoxa Bee KonTpoa HpakTnye I uudposbie
n/ bHBIE CKHe 00paszoBaTeJbHbIE
n ro padoThbI padoThbI s pecypchl
OBOMIOLUS | bubmuorexka I[IOK
1 METOIbI e¢ 1 https://m.edsoo0.ru/8
U3YYEHHUS 63ea20e
Hcropus
pa3BUTHS bubnmuorexka I[[OK
2 MPE/ICTaBICHH 1 https://m.edso0.ru/8
71 00 63e9570
ABOJTFOIAN
MHKPO9BOITIO bubmuorexka I[OK
3 s 1 https://m.edsoo0.ru/8
63e9cle
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[Tonynsuust
KaK
3JIeMEHTapHast
eMHUIA BHJIA
U IBOJIIOIHH.
JlaboparopHas
pabora Ne 1
«CpaBHeHUE
BU/JIOB 1o
Mopdororuue
CKOMY
KPUTEPUIO»
JBrxyiue
CHJIBI
(3memMeHTapHbI
e  (akTophl)
HBOJTIOIUN
EcrectBeHHbI
i oTOOp U ero

dhopmbl

0.5

bubmuorexka I1IOK
https://m.edso0.ru/8
63e99c6

bubmmoreka I1[OK
https://m.edso0.ru/8
63e9dad

bubmuorexka I[IOK
https://m.edso0.ru/8
63e9ed0

Pesynbrarsl
HBOJIIOIIH:
MIPUCIIOCO0Ie
HHOCTh
OpPraHu3MOB U
BHJ1000pazoBa
HUE.
JlaboparopHas
pabota Ne 2
«Onucanue
npucnoco0e
HHOCTH
OopraHuzMa u
ee
OTHOCHUTEJIBHO
T'0 XapaKkTepa»

Hanpasnenus
U nyTH
MaKpO3BOJIIOL]
uu

0.5

bubmuorexka I[IOK
https://m.edso0.ru/8
63e9fde

bubmuoreka I1[OK
https://m.edso0.ru/8
63e9cle

10

Heob6paTumoc
Th 3BOJIIOIINHN

Hcropus
JKU3HU Ha
3emite u
METObI eé
M3y4YeHUs

11

I'umnoresnl
MIPOUCXOXKICH

bubmuoreka I1[OK
https://m.edsoo.ru/8



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

12

13

A JKA3HU Ha
3emiie

PazButue
KU3HU Ha
3emie 1o
3pam u
nepuoiam
OcHOBHbIE
STaIbl
3BOJIIOLIMU
pacTUTEIBLHOT
0 u
’KUBOTHOT'O
Mupa.
[IpakTnueckas
pabota Ne 1
«M3y4yenue
HCKOIIA€MbIX
OCTaTKOB
pacTeHuil U
JKUBOTHBIX B
KOJUICKLIUAX»

0.5

63eabab

bubmmoreka I1[OK
https://m.edso00.ru/8
63eabbe

bubmmoreka I1[OK
https://m.edso0.ru/8
63ea8hc

14

15

CoBpemMeHHast
cucrema
OpraHHYeCKOr
0 MHpa
DBOJIOIUS
YyeloBeKa
(aHTpOTIOTEHE

3)

bubmuorexka I[IOK
https://m.edso0.ru/8
63ea48e

bubmuorexka I[IOK
https://m.edso0.ru/8
63eac2c

16

JBrxyne
CHUTBI
(paxtopsr)
AHTPOIIOTEHE3
a

bubmmorexka I[OK
https://m.edso0.ru/8
63ead44

17

OCHOBHBIE
cTaguu
SBOJIIOIUU
yeJioBeKa

18

YenoBeueckue
pacsl u
MIPUPOIHBIE
aJlanTaluu
YyeJoBeKa

bubmmorexka I[OK
https://m.edso0.ru/8
63eaea?2

19

PesepBHbIit
YPOK.
O6o06menne
1o TeMe



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

«Bo3HUKHOBE

HHC nu
pa3BUTHE
KU3HN Ha
3eme»

20

21

22

23

24

DKoJorusi Kak
HayKa

Cpenbl
obutanus u
9KOJIOTMYECKH
e akTophl
AOuoTHYECKHU
e  (hakKTophl.
JlaboparopHas
pabora No 3.
«Mopdoomoru
YEeCKUe
0COOEHHOCTH
pacTeHuil U3
pa3HBIX MECT
oOHUTAHUY.
JlaboparopHas
pabora No 4.
«Bnusgnaue
CBETa Ha POCT
U pa3BHUTHC
YEpEeHKOB
KOJIEyCay

buotnueckue
(bakTopbl

DKOJIOTHYECK
ue
XapaKTePUCTH
KU1
MOMYJISIUH.
IIpaxTHueckas
pabora Ne 2
«ITogcuét
IJIOTHOCTH
MOIYJISIUANA
pa3HBIX BUIOB
pacTeHUun»

0.5

0.5

bubmmoreka I1[OK
https://m.edso0.ru/8
63eafec

bubmuorexka I[IOK
https://m.edso0.ru/8
63eb10e

bubmmorexka I[OK
https://m.edso0.ru/8
63eb348

25

26

Coo0mrecTBa
OpPTaHU3MOB

— OHOIIEHO3
IKOJIOTHYECK

U€  CHUCTEMBI
(9KOCUCTEMBI)

bubmmorexka I[OK
https://m.edso0.ru/8
63eb46a
bubmmorexka I1[OK
https://m.edso0.ru/8
63eb46a



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

OcCHOBHBIE
[IOKa3aTelIn
YKOCHUCTEMBI.
OKOJIOTHYECK
He MUPaAMU/IBI.
CBolicTBa
JKOCHUCTEM.
Cyxkueccus

27

[Ipuponusie
9KOCUCTEMBI

28

bubmuorexka IIOK
https://m.edso0.ru/8
63eb5fa

AHTpPOIIOT€HH
29 bl€
9KOCUCTEMBI

rjio0ajgpHas
DKOCHUCTEMA
3emin

30

buocepa —

bubmuorexka IIOK
https://m.edso0.ru/8
63ebb5e

3aKOHOMEPHO
CTH

CYIIIECTBOBaH
ust Ouochepsl

31

YemoBeuecTBO
32 B  Oumocdepe
3emiu

CocymiecTBoB
aHue
npupoasl U
YeoBeuecTBa

33

bubmuorexka I[IOK
https://m.edso0.ru/8
63ebd16

bubmuorexka I[IOK
https://m.edso0.ru/8
63ebale

Pe3epBHbIit
YPOK.
O0001eHne
TEMBI
«CoobmecTBa
51
JKOJIOTHYECKHU
€ CHCTEMBI»

34

OBILEE
KOJIMYECTBO
YACOB Io
[TIPOTPAMME

IPOBEPSAEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTaThbl OCBOCHUSI OCHOBHOM



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

NpoBepPsieMOro
pe3yjabTara

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME
HAay4yHOTO 3HAaHUSA €CTECTBEHHBIX HayK, B (OpMHUPOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTUHBI MUPAa U HAy4YHOI'O
MHUPOBO33PEHHUS; O BKJIAJE POCCUMCKUX M 3apyOeKHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIHMOHAIBHOH T'PAMOTHOCTH
4eJIOBEKa ISl PELICHUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKpblBaTh COJAEpkKAHUE OMOJIOTMYECKUX TEPMHUHOB U
MOHATUI: *U3Hb, KJIETKA, OPraHu3M; MeTaboIu3M (0OOMEH BEILECTB
U NIPEBPALLEHUE PHEPTUH), TOMEOCTA3 (CaMOPETYJISLNS), YPOBHEBAsS
OpraHu3aus AKHUBBIX CHCTEM, CaMOBOCIIPOU3BEJICHUE
(penponykuusi), HacJIEJCTBEHHOCTb, M3MEHYMBOCTb, pOCT U
pa3BUTHE

YMmenue  uznaraTb ~ OuojlorMyeckue  Teopuu  (KJIETOodYHas,
XpoOMOCOMHasi, MyTanmoHHas), 3akoubl (I'. Mengens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 UEHTpax MHOroodpazus u
MIPOUCXOXACHUS  KyJabTypHblIXx pactenuit H.J. Basunosa),
OIpeJIeNIATh TPAHMLIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiageTh METOJaMU HAy4YHOrO IO3HAaHWA B OHUONOTHH
(HabOmro/IeHNe M OMMCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUIA;
OpraHu3alysi W TMpOBEACHHE OUOJIOTUYECKOTO HKCIIEPUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXAY
HCCIeayEeMbIMU BEJIMYMHAMU, 00BsICHEHHE MOJIY4EHHBIX
pe3yibTaTOB, HCIOJIB30BAHHBIX HAY4YHBIX IIOHATHH, TEOpUH H
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI HAa OCHOBAHHMM IOJIYYEHHBIX
pe3yIbTaTOB)

YMCHI/IG BBIACIIATH CYHIGCTBGHHI)IG HpI/I3HaKI/I BI/IPYCOB, KJICTOK
MPOKAPUOT U OSYKAPUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH TIPOILIECCOB OOMEHa BEIIECTB |
MIpEeBpaIeHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOTO U
JHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHUTO03a, Meio03a,
OILJIOJIOTBOPEHUS, PA3MHOXKEHUS, WHAMBHUIYAIbHOTO Pa3BUTHUS
opranusma (OHTOT'€HE3)

YMenmne MNPpUMCHATH IMOJYUYCHHBIC 3HAHUA JIA 00BSICHEHHUS
OMOJIOTMYECKUX  TPOLIECCOB U SABICHWM, I NPUHATHS
NPAKTUYECKUX pEIIeHUH B TOBCEIHEBHOW JKM3HM B LEIAX
oOecnieueHns 0€30MaCHOCTHM CBOETO 370POBbS U 3JI0POBBS
OKpY’KalOIIUX JIt0JIeH, COOII0IEHUSI HOPM I'PaMOTHOTO MTOBE/ICHUS B
OKpY’Kalollel MPUPOJHON cpefie; TMOHUMaHHWE HEOOXOIUMOCTH
UCTOJb30BAHUS  JIOCTHXKEHMH  COBPEMEHHOM  Ouojoruu U
OMOTEXHOJIOTHI ISl PAIHOHAIEHOTO IPUPOAOTIOIH30BAHNUS

VMmenune pemaTh 3JIEMEHTAPHBIC TCHETUYCCKUE 3aJa4l HAa MOHO- U
,Z[I/IFI/I6pI/I,Z[HOC CKpCIINBAHUC, CICIIJICHHOC HaCJICJO0BaHUC,
COCTaBJIATH CXEMBI MOHOFI/I6pI/I}1HOF0 CKpCIIUBaHUA JJIA
MMpeACKa3aHus HACIICAOBAHUA TPU3HAKOB Y OPIraHu3MOB

YMeHue BBINOJMHATH J1A0OpaTOpHBIE M NPAaKTUYECKHE paboThl,
coOnofaTh mpaBuja Npu padoTe ¢ y4eOHbIM U J1JaOOPaTOPHBIM




o0opynoBaHUEM

10

YMeHHe ~— KPHUTHYECKM  OICHMBaTh M HMHTEPIPETHPOBATH
uHpOpMAIIHIO  OMOJIOTUYECKOTO  COJACPIKAHUS,  BKIIFOYAIOIIYIO
[ICCBJIOHAYYHbIE 3HAHHUA W3 pa3InyHbiX HcTOYHMKOB (CMU,
HAYYHO-TIONYJISIPHBIC MaTepHalbl); DTHYECKHUE ACIIEKTHI
COBPEMEHHBIX  HCCICJOBaHMA B  OWOJNIOTHH,  MEIHIIMHE,
OMOTEXHOJIOTHH

VMeHHe co31aBaTh COOCTBEHHBIC ITHUCBMEHHBIE M YCTHBIC
cooOmienusi, 0000mas  OuoMOrMYecKyr0  MHPOpPMALUI0 U3
HECKOJIbKMX HCTOYHHKOB, IPaMOTHO HCIIOJIb30BaTh IMOHATHHHBIN
arnmapat OHOJIOTHH

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

CdopMUpOBaHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME
HAay4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KAPTUHBI MUPa M HAYyYHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OHOJIOroB B pa3BUTHE OMOJOTUM; (PYHKIHMOHAIBHON TI'PaMOTHOCTH
4eJIOBEKA ISl PELIEHUS )KU3HEHHbIX 3a/1a4

YMeHHE pacKpbIBaTh COJCPKAHUE OHOJIOTMYECKHX TEPMHUHOB U
TIOHSITHIA: BHJI, TIOMYJISIIHS, TeHO(OH/I, SBOTFOIHS, IBIKYIIIUE CHITBI
(bakTopel)  DBONIOIMH,  IPHCIOCOOJICHHOCTh  OPraHHU3MOB,
BUI000pa30BaHUE,  IKOJIOTHYECKHE  (AKTOpPBI,  DIKOCHUCTEMA,
OPOAYIEHThl, KOHCYMEHTBI, pEAyUEHTHbl, LeNU TMHTAHUSA,
AKOJIOTUYECKas MUpaMuia, ornoreoreHos, onochepa

YMeHnue uznarate OMOJOTHYECKHE TEOpUH (IBOTIOLMOHHAS TEOPUS
Y. JlapBuHa, CHHTETHMYECKas TEOpUs OHBOJIOLNU), 3aKOHBI H
3aKOHOMEPHOCTH  (3aponblmieBoro  cxoactea K.M.  bopa,
yepeOoBaHMs TJIaBHBIX HampaBiIeHW W myter sBomonuu A.H.
CeseprioBa, yuenusi o 6uocdepe B.M. BepHanackoro), onpenensits
TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHre BIaJeTh METOJaMH HAyYHOTO IIO3HAHUS B OWMOJIOTHUH
(HaOMrofieHNe U OMHMCAHKE JKMBBIX CHCTEM, MPOIIECCOB U SBICHUM;
OpraHu3aiysi W TMpOBeACHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUE THUIOTE3bl; BBISBIIEHUE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIIUYMHAMH, 00BsICHEHUE MOJTYYEHHBIX
pEe3ybTaTOB, MCIHOJIb30BAaHHBIX HAYYHBIX TMOHATUWA, TEOpUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAaHHMH TOJIYYCHHBIX
pE3yJIBTaTOB)

YMeHue  BBIIENATh  CYLIECTBEHHBIE  INPU3HAKM  CTPOEHHUS
OMOJOTHYECKNX OOBEKTOB: BHUAOB, TMOMYJIALUNA, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOTr€OIlEHO30B U  IKOCHUCTEM;
OCOOEHHOCTH  NPOLIECCOB  HACIEACTBEHHOM  WM3MEHUYMBOCTH,
€CTeCTBEHHOT0 0TOOpa, BHUI000pa30BaHUs, MPHUCIOCOOIEHHOCTH



OpraHU3MOB, ICHCTBUS SKOJOTHUECKHUX (DAKTOPOB Ha OPraHH3MBL,
IepeHoca BEIIECTB W IIOTOKa DJHEPIMHM B  JKOCHCTEMAX,
AHTPOIIOTCHHBIX W3MCHEHUIl B JKOCHCTEMax CBOCH MECTHOCTH,
KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKHX IIUKIIOB B Onocdepe

YMeHre TpUMEHSATh TOJIyYeHHbIC 3HaHUS Uil  OOBSICHEHUS
OMOJIOTHYECKUX  TIPOIIECCOB W SBJICHUH, I TPUHITHS
IIPAaKTUYECKUX PEIICHUWM B IIOBCEAHEBHOM JKM3HU B LEIAX
obecrieueHnuss 0€30MaCHOCTH CBOETO  3J0POBbS M 3JI0POBbBS
OKPYKAIOIIHX JEOACH, COOTIOICHIS HOPM TPAMOTHOTO TIOBE/ICHUS B
OKPY’KAIOIIeH TPUPOAHOU cpejie; IMOHUMaHHUE HEOOXOIUMOCTH
UCTIONIb30BAaHUSL  JIOCTIDKEHUH  COBPEMEHHOW  Ouoyiormu st
PalMOHAIBHOTO MTPUPOAOIIOIB30BAHUS

YMeHue  pemaTh  JIEMEHTapHble  OWOJIOTMYECKHE  3ajJauu,
COCTABJIATh CXEMBI MEPEHOCA BEIIECTB M YHEPTHU B IKOCHUCTEMAX
(uenu nUTaHus)

YMeHue BBINOJHATH JIA0OPATOPHBIC W IMPAKTUICCKUE PaOOTHI,
coOnrofaTh mpaBuia mpu padboTe ¢ y4eOHbIM U J1aOOpPaTOPHBIM
000opyI0BaHEM

YMeHue  KpUTHYECKH  OICHMBAaTh M HHTEPIPETUPOBATH
uHpOpMaIMI0  OMOJOTHYECKOTO  COJEpPXKAHUS,  BKIFOYAIONIYIO
[ICEB/IOHAYYHBIC 3HAHUS U3 pa3Nu4HbIX wucToyHMKOB (CMU,
HAyYHO-TIONYJISIPHBIE MaTepHalbl); paccMaTpUBaTh TIJI00aJIbHbIC
HKOJIOTHYECKUE TMPOOJIEMBl COBPEMEHHOCTH, (HOpMHUpPOBATH IO
OTHOUICHUIO K HUM COOCTBEHHYIO MTO3HIIUIO

10

YMeHue co3gaBaTh  COOCTBEHHBIE IMCHbMEHHBIE M YCTHBIC
cooOmienus, 0000mass  OWONOTMYECKYI0  WHPOPMALUIO W3
HECKOJIbKUX HMCTOYHHUKOB, TPaMOTHO HCHOJB30BaTh MOHATUHHBINA
amnmnapaT OMoJI0TUr

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 buonorus kak Hayka

11 buonorus — Hayka o xuBoil npupoje. Ponp OGuonoruu B (popmupoBaHUN
COBpPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTeMa OMOIOrHYECKUX HAYK
Metobl TO3HAHUS KUBOW MPHUPOJIBI (HAOIIOIeHUE, SKCIIEPUMEHT, OIMCAaHUE,

1.2 U3MepeHue, KiacCU(pHUKalus, MOJAEIUPOBaHUE, CTaTHCTUYecKas oOpaldoTka
JTAHHBIX )

2 JKuBble cucTeMbl U UX OpraHu3aus

21 Xusble cucteMbl (OnocucTeMBbI) Kak IpeaMeT u3ydeHus ounonoruu. CBoiicTBa
OuocHcTeM U UX pasHooOpasue

29 VYpoBHM OpraHuzaii OMOCHCTEM: MOJIEKYIIPHO-TEHETUYECKHA, KIETOYHBIH,
OpraHU3MEHHBIN, MOMYJSLUOHHO-BUIOBON, S5KOCUCTEMHBIN, OHOChepHbII

3 XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH




3.1

XUMUYECKUH COCTaB KJIETKH. XHUMHYECKHE HJIIEMEHTHI: MaKpPO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Bojga W muHepanpHble BemiecTBa. DyHKIMM BOABI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepxanue ocMoTHYECKOro OajgaHca

3.2

3.3

3.4

3.5

3.6

3.7

benku. CoctaB U cTpoeHne O€lIKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
HezameHnMble M 3aMEHUMbIE aMUHOKHUCIOTHl. AMHHOKHCIOTHBIA COCTaB.
VYpoBHM CTPYKTYpbI O€IKOBOM MOJIEKYIbI (I€pBUYHAsI, BTOPUYHAS, TPETUYHAS
Y 4eTBEPTUYHAS CTPYKTypa). XUMHUUECKHE CBOMCTBA OenkoB. buonornueckue
GbyHKIIMH OCTTKOB.

depMeHThI — OHoJorHuecKue Karanu3aropbel. CTpoeHne pepMeHTa: aKTUBHBIN
LeHTp, cyOcTpaTHas cneuuduuHoctb. Kodepmentsl. Buramunsl. Orianuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB

VYrineBonpl:  MOHOcaxapuabl  (TVIFOKO3a, pubo3a W Je30KCcHpu003a),
aucaxapuibl (caxaposa, JIaKTo3a) M IMOJMcaxapupl (Kpaxmall, TJIMKOIEH,
HEeJITE0II03a). bruonorndeckue GyHKIUH YIiIeBOIOB.

Jlumuapl:  TpUrIMUEpUIBl, CcTepounbl, Qochomunuasl. [ 'uapoduabHO-
runpodoOHbIe CcBOMCTBAa. buonornueckue ¢yHkiuu aununoB. CpaBHEHHE
YIII€BOOB, OCJIKOB U JIMITUIOB KaK HICTOYHUKOB SHEPTHH

Hyknennosbie xucnorsl: JIHK wu PHK. Hyxneornasr — MoHOMeEpSI
HYKJIeMHOBBIX KucioT. Ctpoenne u gpynkuuu AHK. Ctpoenue u QyHKIUM
PHK. AT®: crpoenue u pyHKIUN

[urosorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHus KIETOK

Krerka kak nenoctHas xuBas cucrema. O01ne npu3HaKky KJIETOK: 3aMKHYTast
HapykHas meMmOpaHna, moJsiekysibl JIHK kak renetuueckuil anmapar, cuctema
CHHTe3a Oeska

Tunsl KiIeTOK: JykapuoTHYecKass U Ipokapuoruueckasd. OcoOEHHOCTH
CTpOEHHUsl IpoKapuoTH4YeckoM KieTku. KiletouHas creHka OakTepuil.
CrpoeHue >yKapuOTHYECKOW KJIETKH. OCHOBHBIC OTIWYHUS PACTUTEIIHHOM,
KMBOTHON M IpUOHON KIIETKH

3.8

3.9

[loBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKa, IIMKOKAJIMKC, MX
¢ynkuun. [Tnasmarnueckas memOpana, e€ coiictBa u pyHkuuu. L{uronnasma
u e€ opranouibl. OJHOMEMOpaHHbIE OPraHOUAbI KJIETKH: SHA0IUIa3MaTHUeCKast
cerb (OIIC), anmapar ['ompaxku, ym3ocomsel. [loiryaBTOHOMHBIE OpraHOMBI
KJIETKH: MUTOXOH/IpUH, Tu1acTUbl. [IponcxoxkieHrne MUTOXOHIPUNA U TTACTHI.
Bugapr mactun. HememOpanHble OpraHouibl KJIETKU: pUOOCOMBI, KJIETOUHBIN
LEHTpP, PECHUYKH, KT'YTUKH. DYHKIIUN OpraHOMI0B KJIeTKU. BrimroueHus

SAnpo — perynaropsbiii neHTp kieTku. CTpoeHue sapa: siiepHas 000J0uKa,
KapHoIlIa3Ma, XpOMAaTUH, SAAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

4.1

4.2

OOMeH BelecTB, WK MeTaboIM3M. ACCUMUIIALUSA (TUTACTUYECKUl OOMEH) U
JTUCCUMUIISININS (SHEPTETHUECKUT OOMEH) — JIB€ CTOPOHBI €UHOTO TpoIiecca
MeTtabonu3ma. Tumbl oOMeHa BelIeCTB: aBTOTPO(HBIA U TreTepoTPOQHBIN.
Poib hepMeHTOB B OOMEHE BEIIECTB U NIPEBPAIICHIH YHEPTUU B KIIETKE

@®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakuuu
dbotocunTe3a. DhexkTUBHOCTL (PoTocHHTE3a. 3HaueHHe (OTOCHHTE3A IS
XKU3HU Ha 3emie. BrusHue ycrnoBuit cpenbl Ha (OTOCHHTE3 U CIOCOOBI
MTOBBIIICHUS €r0 NPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a IS



JKA3HU Ha 3eMie

4.3

4.4

DHepreTHyeckuii oOMEH B KieTKe. PaciiernyieHne BemecTB, BBIJCICHUE H
aKKyMYJIMPOBAaHUE JHEPTUU B KIETKE. DTalbl SHEPreTUYECKOro OOMEHa.
I'muxomus. bpoxkenue u ero Buasl. KucnopoaHoe okucieHne, Wil KIETOYHOE
apIxanue. DPQPEeKTUBHOCTh YHEPTETUIECKOTO OOMEHa

Peaknun marpuunoro cuHrte3a. I'eHetmueckas wunHpopmanms u JIHK.
Peanuzanus reHerndyeckoit nHdopMayu B KieTke. [ eHeTHueckuit Koj u ero
cBoiictBa. Tpanckpunuusi — wmatpuunblii cunre3 PHK. Tpancmsimua —
6uocunres3 Oenka. Kogupoanne amuHokuciaoT. Pons pubocom B OmocuHTE3€
Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpYChl. McTopus oTkpbitus BupycoB (..
WBanoBckuii). OcoOEHHOCTH CTPOCHHUS U IKU3HEICSTEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, *KUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynonedunura uenoseka (BUY) — Bo3Oyaurens
CIIN da. [TpodunakTruka pacupoCTpaHEHUs] BUPYCHBIX 3a00IeBaHUI

PasmHoxenue u WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

5.2

Krnerounslii 1uki, WM KU3HEHHBIM LUK KieTku. WHTepdaza u MuUTO3.
[Tpoueccer, mporekaromme B uHTepdasze. Perumkamnus — peakiuss MaTpUIHOTO
cunte3a [JHK. Ctpoenmne xpomocom. XpOMOCOMHBIM HAabOp — KapUOTHIL.
JuniouHeIi M TalUIOWAHBIA  XPOMOCOMHBIE HA0Opbhl.  XpOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHJIAUBUAYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murosa. IIpoueccsl, nmpoucxonsniye Ha
pa3HbIX CTAAUSAX MUTO3a. BUOIOrHUeCKniA CMBICII MUTO3a

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecronoe u moysoBoe. Buapl 6ecnonoro
pa3sMHOXEHHUs: JEJIeHHE HAJBOE, MOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIIOHUPOBaHUE OPraHU3MOB, €70 3HAYE€HUE JJIS CEJIEKIINU

5.3

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.

Metiio3. Cragun wmeiosza. [lporeccel, mpoucxojsuue Ha CTaausx Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbICi U
3HaAUCHHUE Meio3a

5.4

I'ameTorenes — mpoiecc 0Opa30BaHUS MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosnoBble Kenme3bl: CEMEHHHMKM W sM4HUKH. OOpa3zoBaHuUE U pPa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaro30M[, SHIEKIeTKa) — CliepMaToreHes u
ooreHe3. OcoOEHHOCTH CTPOEHHS SIMIEKIETOK M  CHEepMaTO30U[IOB.
OmnonorBopenue. Ilaprenorenes

5.5

NunuBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOpPUOHAIBHOE  Pa3BUTHE
(omOpuorene3). Ortambl SMOPUOHAIBHOTO Pa3BUTHS Yy  TMMO3BOHOYHBIX
KUBOTHBIX: JApOOJIEHHE, TracTpyisius, opraHoreHe3. I[locTamOpuoHanbHOE
pazButHe. THIBI TOCTAIMOPUOHAIILHOTO PAa3BHUTHS: TIPSIMOE, HEMPSMOe
(mrmunHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHEe3 IIBETKOBOTO PACTEHHsS: CTPOCHHUE
CEMEHH, CTaJIMH PA3BUTHS

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB

[Ipeamer w 3amaum reHetuku. Mcropuss pa3sBUTHS TEHETHKU. Bkian
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTO/Ibl TeHETHKHI



(ruOpUAOTOTUYECKHM, ITUTOTCHETUYECKHM, MOJICKYISIPHO-TEHETUYECKHI).
OcCHOBHBIE TeHETHUECKHE NOHATHS. | eHeTnUecKas CHUMBOJIMKA, UCII0JIb3yCMas
B CXe€MaX CKpeUIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HacJjieJI0BaHUs MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnaenem.
MonoruOpuaHoe CKpenuBaHue. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokoJsienus. IlpaBuno noMuHUpOBaHUs. 3aKOH pPaCHICIJICHUS MPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIIHOE TOMUHHUPOBAHUE.
JuruOpugHoe  CKpemyBaHWe. 3aKOH  HE3aBHCHMOIO  HACICIOBAHUS
npu3HaKoB. [lUTOreHETHYECKUE OCHOBBI JAWTHOPHIHOTO CKpPEUIUBAHUSI.
AHaIM3UPYIOIIEe  CKpEIIMBAHUE. Hcnonb3oBaHue  aHAIU3UPYIOUIETO
CKpEIIUBaHUS JIJIsl ONPEICIICHUSI TeHOTUIIa 0co0U

CueruieHHOe  HacienmoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CUECIUICHHOMY HAaCJIeJOBaHWIO TeHOB. HapyiieHue cuemieHus TE€HOB B
pe3yJibTaTe KPOCCHHIOBEpa. XPOMOCOMHAas TEOpHUsl HACJIEeICTBEHHOCTH.
I'eneTnyeckue KapTel.

I'enetnka mona. XpoMOCOMHOE OIpEIEIICHHE 10JiIa. AYTOCOMBI U IOJOBBIE
XpoMOcOMBI. ['oMoramMeTHble U rereporaMmeTHbie opranu3mel. HacienoBanue
MPU3HAKOB, CIEIJICHHBIX C TTOJIOM

6.4

6.5

W3meHunBOCTb. Buibl MN3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp cpenpl B HEHAcCIEICTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(UKAMOHHON H3MEHYMBOCTU. BapualmoHHBIA psa M BapUallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoaudecTBEHHbIE M KAa4eCTBEHHBIC
OpU3HAKM W MX HopMa peakuumu. CBoiicTBa  MOAM(UKALMOHHOM
U3MEHYMBOCTH

HacnencrBennasi, wiM TE€HOTHITMYECKAs, W3MEHYMBOCTH. KoMOWHATHBHAs
W3MEHYUBOCTh. MeHo3 M MOJOBOM NpoIlecC — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanoHHass W3MeH4YUMBOCTh. Kitaccudukauuss Myranuid:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHbIE. YacroTa W NPUYMHBI MYTaLHM.
Mytarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHOM
n3MeHunsBoctyd H.M. BaBuiioa

6.6

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METO/bI T'€HETHKH
4eJI0BeKa: TeHEAIOTUYCCKUM, OIU3HEIOBBIN, IUTOTC€HETHUCCKUH,
OMOXMMHUYECKUH, MOJEKYIspHO-TeHeTHdeckuil. CoBpeMeHHOe ompeaeieHHe
reHOoTHUIIA: ITOJTHOTCHOMHOC CCKBECHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YUCJIC
¢ nomouibto [11[P-ananu3za. HacnencreenHsle 3a001eBaHus 4eI0BEKa: TeHHBIE
0one3Hu, OOJNE3HM €  HACJIEACTBEHHOW  MPEeApacioyioKEHHOCTHIO,
XpOMOCOMHBIe ~ Oone3Hu. ComaThyeckMe W TeHepaTUBHbIE MYTallUu.
[Ipunnuner 370poBOTO O0pa3a >KU3HU, WArHOCTHKH, NPOMUIAKTUKU WU
JIeYeHUs TeHEeTHYECKUX Oose3He. Menuko-reHeTuyeckoe
KOHCYJIBbTHPOBAHUC. 3HaueHue MCI[PIHPIHCKOﬁ TCHCTUKHW B IPCAOTBpALICHUN U
JIeUEHUH F'eHETUYECKUX 3a00JeBaHUN YeIoBeKa

7.1

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexknus Kak Hayka M IPOLECC. 3apOXKICHUE CEJECKIMH W TOMECTHUKALHS.
VYuenue H.M. BaBuioBa 0 LEHTpax NPOMCXOXKAEHUS U MHOrooOpasus
KYJIbTYPHBIX pPAacTeHHI. LIEHTpBI MPOUCXOXKAECHUS TOMAIIHMX JKUBOTHBIX.
Copr, nopoza, mramm

7.2

CoBpeMeHHbIE METO/Ibl CeNeKIuU. MaccoBbIi M MHAMBHUAYAJIbHBIN OTOOPHI B
CeJIEKIIMM pacTeHHi U >KuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe




ckperntuBanue — UHOpuAWHT. Yncras nuHUSA. CKpenMBaHUE YHCTHIX JIMHUMN.
I'etepo3uc, wnum TuOpuaHas cuna. HeponcTBEeHHOE CKpelIMBaHUE —
ayrOpuaunr. OtnanéHHas ruOpuam3anus U e€ ycrnexw. VCcKycCTBEHHBIN
MyTareHe3 M IOJy4YeHUE MOJUTIIONIOB. JIOCTHKEHUS! CENIEKIIUU PaCTEHU,
YKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buoTtexHonorusa kak orpacib MNPOU3BOACTBA. ['€HHAass MHXKEHEpHUs. ITarlbl
coznanust pexkomOuHantHoi JIHK u Tpancrennsix opranuszmoB. Kiertounas
uHxeHepus. Kierounele KyJnbTypbl. MMUKpPOKIOHAIBHOE pPa3MHOKXEHUE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTHUYECKHE M dTHYecKkue mpodiembl. [MO — reHeTHdyecku
MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KJIACC

Kon
1

11

1.2

1.3

IIpoBepsieMblii 31eMEHT COAEeP:KAHUSA
DBOIIOLMOHHASA OUOJIOTUSI

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHUH.

CupgerensctBa 3Bosmouuu. IlaneoHTonornueckue: MoOCIEI0BATENBHOCTD
IIOABJICHUS BUJIOB B NaJICOHTOJIOTMIECKOM JICTOIIUCH, TMECPCXOAHBIC q)OpMBI.
buoreorpaguueckue: cxoncTBo M pazauuue ¢GayH U (GIOp MaTepUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M PA3IUUUsi IMOPHOHOB pPa3HBIX
BUJOB  NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE,
AaHaJIOTUYHBIC, PYAUMCHTApPHLBIC Oprassbl, aTaBU3MBlI. MOHCK}’HHPHO'
OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACJEJCTBEHHOCTH M OCHOBHBIX
METa0OJIMUECKUX MTyTeH Y BCEX OPraHU3MOB

OpomtonuonHas Teopuss Y. [lapsuna. Ilpeanocbuiku BO3HUKHOBEHHS
JapBUHU3MA. J[BHXKYIME CHJIBI HBOJIOLUM BUAOB 10 JapBUHY (M30BITOUHOE
pa3MHOXKEHME  TNpU  OrPAHUYEHHOCTH  PECYpCOB,  HeomperesEHHas
M3MEHYUBOCTb, O0pPH0A 3a CYyIIECTBOBAaHUE, €CTECTBEHHBINH 0TOOD)

Cunrerndeckass teopust s3Bomonuu (CTD) M OCHOBHBIE €€ IOJIOKEHUS.
Muxkpoaontonus. [Tonynsaius kak eIMHUIA BUIA U 3BOJIIOLUN

14

JBmwxynme cuibl ((hakTopbl) HBOJIOLUN BUAOB B NpHUpoje. MyTallMOHHBIH
IpoLecc U KOMOWHATUBHAS U3MEHUYMUBOCTh. [1oMyIsIIMOHHBIE BOJIHBI U JIpeid
reHoB. M3omsauus u murpauusa. EcTecTBeHHBIH OTOOp — HampaBisIOMINI
¢axTop 3BosoLIMH. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOaeHHOCTh OpPraHW3MOB Kak pe3ynbTaT »HBoJOIMU. [lpumepsr
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl M U0 JaNTalUH.

Bung wu  BugooOpasoBanme. Kputepunm Buga. OcHOBHblE  (HOPMBI
BUJ1000pa30BaHMs: Teorpauueckoe, SIKOJIOTUIECKOe

Makpospomtonusi.  Dopmbl  3BomtONMU:  (UIETUYECKas, JIMBEpPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTs 3BOMIONNUN

Bo3HukHOBEHHE N Pa3BUTHUC )KXU3HU HA 3emite

2.1

JloHay4yHble TIPEICTaBICHUS O 3apOXKACHUM >KU3HU. HayuHble I'MIOTE3BI
BO3HMKHOBEHHUS KM3HM Ha 3emiie: aOuoreHe3 M MaHcrepMus. XUMHYECKas
ABOJIIOLIMS. DKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKON 3BOJIOLUU.
HauanpHbie aTanel Onosnornyeckoit ssomtonnu. ['nnoreza PHK-mupa. Ilepsoie
KIeTKM M uX odBomouus. DopmMupoBaHHE OCHOBHBIX TIPYyII KUBBIX




OpPraHu3MOB

2.2

PazButne xu3Hu Ha 3emiie mo 3paMm M nepuonam. Karapxeil. Apxeiickas u
npoTtepo3oiickas 3pel. Ilaneosolickas spa u e€ mepHoibl: KeMOPHUICKUH,
OPJIOBUKCKUM, CHIIYPUHCKUH, JAEBOHCKUM, KAMEHHOYTOJbHBIA, TEPMCKHII.
Me3so30iicKas 3pa 1 €€ IepuoAbl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.
Kaiinozoiickas »52pa ©W €€ T1epuoabl: IMaJCOreHOBBIM, HEOrCHOBBIH,
AQHTPONIOTeHOBBIN. XapaKTepUCTUKa KJIMMAaTa U IEOJIOTMYECKUX IPOLIECCOB.
OcHOBHBIE 3Tambl 3BOJIOIUM  PACTUTEIBHOTO U KUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHU U KUBOTHBIX. [losiBIIEHHE, pacBEeT M BHIMHpPAHUE
TPYII KUBBIX OPTaHU3MOB

2.3

CucremMa OpraHMuYecKOro Mupa Kak oOTpaxeHue »3Boironuu. OCHOBHBIE
CUCTEeMaTUYECKHUE TPYIIIbI OPraHu3MOB

2.4

2.5

OBOJIIOLMS YeTI0BEKA. AHTPOIOJIOrus Kak Hayka. PazButue npeacraBieHui o
IIPOMCXOXKIECHUN 4YeloBeka. MeTonpl u3ydeHusl aHtpororenesa. CxoJncrTBa u
pa3nuyus 4elioBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YETIOBEKA.
JBmwxymme cuisl (pakTopsl) anTpornorenesa. HacnencTBeHHass H3MEHYHBOCTD
U €CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBICHUE OpYAUN
TpyZa, MBIIIJICHUE, PEUb

OCHOBHBIE CTaIUU U BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIOMUTEKH, YeIoBeK
ymenblii, YenoBek mnpsmoxonasmuii, YernoBek HeaHIepTalnbckuii, YemoBek
pazymHbIA. Haxoqku HCKOMIaeMBbIX OCTAHKOB, BpEMs CYIIECTBOBAHUS, 001aCTh
pacmpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

Yenoseueckue packl. OcHOBHble  OONbIIME  pachl:  €BPOINEOMJIHAS
(eBpa3zuiickasi), HETpo-aBCTpalloMAHas (PKBATOpHAIbHAS), MOHTOJIOWIHAS
(asmarcko-amepukaHckasi). YepThl NPUCIOCOOIIEHHOCTH —TMpeACTaBUTENCH
YEJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUSA. EMWHCTBO ueIOBEUYECKUX
pac. Kputuka pacuzma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

DKoorus Kak Hayka. 3aladd U pa3felibl SKOJOIMHU. MeTo/ bl IKOJIOTMYECKUX
UCCleIoBaHUMA.  DKoJoruueckoe  MupoBo33peHue. Cpeabsl  oOUTaHMA
OpPIraHU3MOB: BOJIHAA, HA3eMHO-BO3/1yIlIHAs, MOYBEHHA,
BHYTPUOpPTraHU3MEHHAs

3.2

Okonornyeckne (akropel. Krnaccupukanus 5KoIOrMyeckux (aKTOpOB:
abuoTuyeckne, OMOTUYECKUE M aHTPOIOTreHHble. [leficTBHE SKOIOrH4ecKux
(akTOpPOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (hakTophl: CBET, TEMIEpaTypa, BIAKHOCTb. DoToneprnoansm.
[IpucnocoOneHnuss OpraHu3MoB K JAEUCTBHUIO a0MOTHYECKUX (DaKTOPOB.
buonornueckne puTMbI

3.4

buotnyeckue dakropbl. Buibl OMOTHYECKUX B3aUMOJICHCTBHIA: KOHKYPEHITHS,
XUIIHWYECTBO, Mapa3sUTH3M, MYTyalu3M, KOMMEHCAIU3M (Haxj1eOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HEWTpaau3M. 3HaYeHHE OMOTHYECKUX
B3aUMOJECUCTBUM  JUIsI  CYLIECTBOBAaHWS  OPraHU3MOB B  IIPUPOJHBIX
coo0I1IeCTBax

3.5

DKOJIOTHYECKUE XapaKTCPUCTUKU  TIOIIYJIAIUH. OCHOBHBIEC  ITOKAa3aTeIIH
MomyJaauuu: 4YUCJICHHOCTD, IJIOTHOCTH, POXAACMOCTh, CMCPTHOCTDL, IPUPOCT,
MUTIpanus. I[I/IHaMI/II(a YUCJICHHOCTHU IMONYJIALIUA U eé peryisinusa

Coo00111eCcTBa M DKOJIOTHYECKUE CUCTEMBI
CooOurectBo opranu3zMoB — OuoreHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas,




MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBsI3U B
OuoieHo3e

DKOJoTUYecKrue CUCTeMbl (dKocucTtembl). lloHsTHe 00 »JKOocucTemMe WU
ouoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, pPEIyleHThl. KpyroBopoT BEmIECTB W TMOTOK DSHEPrUU B
4.2 skocucteme. Tpodudeckue (MUIIEeBbIC) YPOBHU KOCUCTEMBI. [IuieBbie menu
u cerdu. OCHOBHBIE IIOKa3aTeM AKOCUCTEMbI: Ouomacca, TMPOTYKIIHS.
DKOJOTHYeCcKre MUPaMUJIbL: TPOAYKIIMH, YUCICHHOCTH, OroMacchl. CBoiicTBa
AKOCHUCTEM: YCTOHYHBOCTD, CAMOpETyJIsiiusi, pazButue. CyKieccus

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. IKOCUCTEMA XBOMHOTO
WIM IIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATPO’KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
4.3 buonornueckoe M XO3SUCTBEHHOE  3HAYEHUE  ArpO’KOCHCTEM U
ypOOdIKOCUCTEM.

buopasHooOpasue kak (akrop ycroiumBocTH dKocucteM. CoxpaHeHUE
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnanckoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ounoctepsl. KuBoe BemectBo u ero ¢pyHkimu. OcobeHHOCTH OMOChephl Kak
4.4 106anpHOM 3KOCcHCTeMBl. J([MHaMUYeckoe paBHOBeCHME U OOpaTHas CBSI3b B
ounochepe. KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHUE ITUKIBI JIEMCHTOB
(yrnepoga, azota). 3oHaiIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbIE U3MEHEHHS B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOIEMBI.

OcHOBa palMOHANBHOTO YIPABJICHUS NPUPOJHBIMH pecypcaMd M HUX
UCTIOJIb30BaHue. JJOCTIKEHUST OMOJIOTHH U OXPaHa MIPUPOJIBI

4.5

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus. 10 xmacc. Ilaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u ap.; Ilog
penakuueit I[laceunuka B.B. Axmuonepnoe o6mectBo «M3marensctBo «lIpocBemenney
* buonorusa. 11 kmacc. Ilaceunuk B.B., Kamenckuii A.A., Py6uoB A.M. u ap.; Ilon
penakuueit [Taceunuka B.B. Akiinoneproe o6mectBo «M3narensctBo «IIpocsemienue»

METOANUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

O6mrass 6uonorusa. ba3oseriit ypoenb. 10-11 kmacc. Merogudeckoe mocoOue . aBTOPHI:
ITaceunuk Brnagumup Bacunsesuu, IIBenoB I'1e6 I'ennanpeBuy.
buonorus. Iloypounsie paspabotku. 10-11 kmaccel. basosbiit yposens. Ilog pen.
[Taceunuk B. B. [TocoOust ans yuureneir 1 METOUCTOB

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET
bubnnoreka OK https://m.edsoo.ru/863ebale
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