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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMMmsbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY ISl ONpENEICHUs
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHHUss U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJOXEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs 0 crennpuke OMOJIOruH,
e 3HaYeHHWU B IIO3HAHMU >KUBOH IpPUPOJBI M O0ECHEYEeHMM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npejacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS OOy4aroIuXcs cpeacTBaMM YydeOHoro mnpeamera «buomorus»,
onpezenseT 00s3aTeNbHOE NPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM M TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM A€ATeNIbHOCTH/y4eOHBIX JeHCcTBUI 00yyaroImuxcs 1mno
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTALMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIJICHHUS,
NpEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npuponHoii cpene. IloaTomy Hapsigy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAaHUH O CTPOCHHUHU KHBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PELLICHUs IPUKIAJHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOI cpele,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJICHHE BHUMaHMA K NPUKIAIHON HamnpaBlIeHHOCTH Y4eOHOIO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIIeHUs
OJTHOW W3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y O0YyYaroUUXCs CHOCOOHOCTH AAAaNTHUPOBAThCd K M3MEHEHHMSM JUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydaroIIUXCsl MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLKHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KMBOW TNPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe3omacHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIE M YEIIOBEKY.

Bonbmioe 3HaueHne OWMOJNIOTHS HUMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHEero ooduiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS hopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIBTYPBHI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHble MMOJI0KEHUS O MTpeIHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» CoCTaBUIM OCHOBY Ul OMNpENENIeHHs] MOAXO0JI0B K OTOOpy H
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOUIUeCs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIECH KyJIbTYpHhI, ONpeaestoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHUs, KOTOpbIe CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OMOJIOTHYIECKOro 00pa3oBaHUs.

CTpyKTypupOBaHHE COJCpXKaHUS Yy4eOHOro MaTrepwaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTAX
JKUBOM TPUPOIBI, O €€ YpOBHEBOIl OpraHM3alil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType yueOHoro mnpeamera «bHoorHsy» BBIIEIEHBI CIACAYIOIINE COACPKATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKass CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorus» Ha 06a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 9TH 3HAHMSI ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3ax, MpaBUiax, CIyKallMX OCHOBOU Il (OPMUpPOBaAHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYyHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX M COBPEMEHHBIX UCCIIEIOBAHUIX B OHOJIOTHY;

dbopMupoBaHrue Yy OOYYarOMIMXCs MMO3HABATEIbHBIX, MHTEIICKTYalbHBIX W TBOPUYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJNIOB,
UJIeH ¥ TIOJIX0JI0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aINH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmel KyabTyphl, (DYHKIHOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYArONIUXCS YMEHUH WLTIOCTPUPOBATh 3HAYECHHE OMOJOTHYECKUX
3HAHUN B MPAKTUYECKOM [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOT U

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM >XHBOW MPUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TPH TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHHE [EHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
MOCJIEACTBUM CBOEH NEATENbHOCTU IO OTHOLIEHHIO K OKpYXarouled cpene, COOCTBEHHOMY
3JI0pOBBI0, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB IPEIMETHOH 00acTH
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CpEIHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeTopl TO3HAHUS KUBOM PUPOIbI (HAOIIOIEHIE, SIKCIEPUMEHT, ONTUCAaHUEe, U3MEPEHHE,
KJaccu(uKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTOo/ bl TO3HAHUS )KUBOW IPUPOJIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M KX OPraHU3AIHA.

Xusple cucreMmbl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouosoruu. OTauume >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HMX pa3HooOpasue. YPpOBHU OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmunpel u cxembl: «OCHOBHBbIE MNpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MUHEpPAJIbHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 6€IK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMbIE AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuupel.  Otiuuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.



YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHprO03a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TMOJHMCaxapuabl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUIHAOB Kak
MCTOYHUKOB YHEPIUH.

Hyxnennossie kucnorsl: IHK 1 PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenme u ¢dynxkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kierke. Kilerounas Tteopus — InpUMeEp B3aUMOJCHCTBUS UACU U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas »xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYyTasl Hapy»KHas
MemOpaHa, monekynsl JIHK kak reneTuueckuii anmapar, cucteMa CUHTE3a Oelka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuornyeckas. (OCOOCHHOCTH CTPOSHHS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SYKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHON, Y)KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tnazmatudeckass memOpana, e€ cBoiictBa W (yHkmuu. LlurorazMa u e€ OpraHOWIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IutacTuiabl. [IpoucxokaeHue MUTOXOHAPUA U IUIACTH.
Buner mnactun. HememOpaHHbIe OpraHOUAbI KJIETKU: PUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
pecHUYKH, KryTUKU. OyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp KiaeTku. CTpoeHue sizipa: saaepHas 000ji0uKa, KapuoIia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcIIOpPT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX JJIEMEHTOB B HEXKHUBOW  IIPHUPOJAE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKkapHOTHYECKON
KieTkn», «CTpoeHue KUBOTHOW KIETKH», «CTpPOCHHE pPACTHTENbHOW KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIeTK», «Y TIeBOJbD, «JIUmuas.

OOopynoBaHue: CBETOBOH MHMKPOCKOIN, 00OpyIOBaHME AJs IPOBEJCHUS HAOIIOJIEHUA,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4ecKue padoTbi:

JlaGopatopHasi pabora Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOeHHUs KIETOK DPACTCHHH, >XHUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOMeH BemecTB, WIM MeTaboau3M. AccuMuisanus (TUTaCTUUECKH  OOMEH) |
JTUCCUMIIALNS (PHEPTeTHUECKUN 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METabo0Inu3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U rerepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas ¢a3el (oTocuHTe3a. Peakiuu QorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEMOCHHTE3UpyoIllIue OakTepuu. 3HAUCHHE XEMOCHHTe3a ISl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBAHHME SHEPTUU B KJIETKE. DTarlbl sHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucrmopomHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO 0OOMEHa.

Peakuuu wmatrpuuHoro cunte3a. ['enermueckass unopmamus u JHK. Peanuzanums
TeHeTUYEeCKON HH(popMaIKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpanchsuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl xku3HM — Bupychl. Mcropusi otkpeiTast BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nmMmyHoaeduuTa dyenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, pEeBEpTaza W HWHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, /1. U. IBanosckuii, K. A. Tumupsises.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUY,
«OHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Ctpoenue u
¢yHkunOHMpOBaHUE TeHa», «CuHTe3 Oenka», «[eHernyeckuii kon», «Bupyce,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbId 1wmkia Bupyca CIIMa, Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: monenu-anmukanuu «Yapoenue JJHK u tpanckpunums», «buocunres
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, Wiv KU3HEHHBIM nukin kierku. WuTtepdaza u mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peaknus marpuunHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TAIUIOMJIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTomorunyeckue OCHOBBI Pa3MHOKEHHSI M WHAMBHIYATbHOTO PAa3BUTHSA
OpraHNU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHBIX
CTagusAX MUTO3a. bUOJIOrMYEeCKU CMBICII MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — alomTOo3.

@opMBl  pa3MHOXKEHMSI OpraHu3MoB: Oecrosioe W mojioBoe. Bunel 6ecnonoro
Pa3MHOXKEHHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANUYUSA OT OECIOI0r0.



Meiio3. Craguum meito3a. Ilpoueccsl, mpoucxoadiue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYECHUE MEN03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE Kene3bl:
CEeMEHHUKU M siUYHMKH. OOpa3zoBaHUE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (crepMaTo3ouf,
AHLEKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOEHMsI SAHLEKIETOK MU
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oransl 3MOPUOHAJIBHOIO DPA3BUTHUS Yy IMO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHHE, TracTpysisilus,
opranoreses. IloctamOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalNuN
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaktepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIeTOuHBIH LMK,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'amerorenes y
MJIEKONIUTAIOIIUX U YesloBeKa», « OCHOBHBIE CTaJUU OHTOTE€HE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOMUTAIOLIET0Y,
«linexnerka Miekonurampomero», «KapuoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
MoJenb-ammInKanus «/lenenue knetkny, moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmoeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopuast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPTraHU3MOB.

IIpenmer n 3agaunm reHeTtuku. Mcropust pasButus reHeTuku. Ponb nurtonoruu u
SMOPHOJIOTHN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOIOTUYECKUM, LHUTOT€HEeTUUYECKUM, MOJIEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKkasi CMUMBOJIMKA, UCIIONb3yeMasl B
CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorulGpuaHOoe CKpepBanue. 3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MoKoJieHus. [IpaBuino
JOMMHHMPOBaHMsI. 3aKOH pAacLIEIUIeHHs Ipu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemuBaHME. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTHuyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTIPEIETICHUs TEHOTHUIIA OCOOH.

CueruienHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana 1o cuelIEHHOMY
HacJIeJ0OBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAENEHUE M0JIa. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHblE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.



W3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIICACTBEHHAs U HAclIeACTBEHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuauvonsslil psa 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Wiy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u 1oNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTanuii: Te€HHbIE, XpPOMOCOMHBIC, TeHOMHble. YacToTra M
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTbD.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuueckuii. COBpEMEHHOE OIIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TEHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoiipio [1[P-ananmu3za. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIE3HM C  HAclIeACTBEHHOM IPeIpaclookKEHHOCTHIO,
XpoMocoMHble Oosnie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 30POBOTO 00pa3a XKHU3HHU, TUArHOCTUKHU, MPO(PUIAKTUKN U JICYEHUS T'€HETHYECKUX
Oone3Hel. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONW T€HETHUKU B
NPEOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHU YeTI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHKUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», «3aKOH UHCTOTHI TraMeT»,
«durnbpunHoe ckpeuBanue», «LluTonoruueckue OCHOBBI JUTHMOPUIHOTIO CKpEIIMBAaHUS,
«Meio3», «B3auMoAeiCTBrE aJUIENbHBIX TEHOBY, «l €HeTHYecKne KapThl paCTEHUMN, KUBOTHBIX
U yelnoBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacClelO0BaHMS, CLUEIUIEHHOTO C IOJIOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanuoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-¢akropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

O6opynoBanue: Monenu-anmaukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI HU
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu GopMbl KpbUILEB M OKpPackH Teja), repOapuit
«I"opox mOCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 5. «M3yueHue pe3ysbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yuenne MoaupuKanMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamM3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHalIu3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuld. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHBIE METObI CENEKIMU. MacCOBbI U MHIAUBUAYATBHBIM OTOOPHI B CEIEKIIMH
pacteHuii 1 XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIUHT.
Uucras nuaus. CkpenpBaHWe YWCTBIX JHHHMNA. [erepo3uc, wnum THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONI0B. JIOCTHIKEHHS CEJNeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wumkenepus. Kierodnbie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. 1BaHoB.

Tabmumer U cxembl: Kapta «L[eHTpBI MPOWCXOXKICHUS W MHOTOOOPa3us KYJIbTYpPHBIX
pacrenuii», «llopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzamus», «Paborel akamemmka M. @. HBanoBay, «llomumnonaus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI M JIOCTHUIXKEHHUS CEJICKIIMHM PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIM y4acTOK, B TEIUIMYHOE
X03SIUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBosonMOHHAs OHOJIOTHS.

[IpeanocbuIKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHONW TEOPUU. DBOJIOLMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BiusiHIE HBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3Bomtonuu. [lameoHTonornyeckue: MNOCIEA0BATENbHOCTh MOSBIICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOINCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyUs 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTWYHbIE, PYIAWMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. [apsBuna. [lpeanocbuiku BO3HMKHOBEHHUS JapBUHU3MA.
JIBuokyiiye Cuibl ABOJMIOUMM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeaesNéHHas HW3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBoorun (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

Muxkpososmtonus. [Tomynsius Kak equHUIA BU1a U 3BOJTIOIUH.

JBuxymie cuibl (akTopbl) 3BOJIOLUUU BUJIOB B Mpupoje. MyTalmoHHBIN Mpolecc u
KOMOWHATUBHAS W3MEHUYUBOCTh. [lomynsioHHBIE BOJHBI U JApedd reHoB. M3omsauus u
MUTpaIus.



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcroco0ICeHHOCTh OPraHU3MOB KaK pPe3yabTaT dBOMONHH. [IpuMepsl mpucnocoOieHni
y opranuzmMoB. ApomMop¢03bl U UINO0ATANTALUH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakposBomrorusi. DopMbl 3BOTIONUK: (UIETUYECKAs, TUBEPTCHTHAs, KOHBEPrEeHTHAs,
napasuiensHas. HeoOpaTuMOCTh 3BOIOIHH.

[IpoucxoxxaeHne  OT  HeCHELMAIM3MPOBAHHBIX  mIpeakoB.  IIporpeccupyromas
crenuanusanys. AjanTuBHas paauanus.
JleMoOHCTpanum:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepros.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emiie», «3apOJbIiu
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObI 32 CYIIECTBOBAHUEY,
«EcrecTBenHsblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHorooopasue mnopojg
JKUBOTHBIX», «[Tomynsumy, «MyTanuuoHHas U3MEHUYUBOCTbY, «ApoMop(o3bI»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cuibsl sBomonun», «Kapra-cxema
mapmipyra myremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucmoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpa3zoBaHuey, « IKOIOTUIECKOE BHI000PA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIOA0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielb «OCHOBHBIE
HaIpPaBJICHUS IBOJIOLUNY», 00bEMHAs MoJieNnb «CTPOEHNE TOJIOBHOIO MO3Ta TO3BOHOYHBIX».

buoreorpaduyeckas kapra wmupa, Koiekuus «@DoOpMBI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmunkanus «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTme nArymku», Mukponpenapar «Jlpo3oduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJla).

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHast pabora Ne 2. «OmmcaHue TPHUCTIOCOOJCHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KU3HH Ha 3emuie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble rUnoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abWoreHe3 M TaHCIepMHUs. XHUMHUYECKas BOJIOINUSA. AOWOTEHHBIN CHHTE3
OpPraHMYECKHX  BEIIECTB W3  HEOPraHWYECKHUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOH sBomroIMU. HadanpHblie dTanel Ouonorunueckoit sBomoonun. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoroLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3utme >xu3Hm Ha 3emse 1o dpam u nepuonaMm. Karapxeil. Apxenckas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHHA, OpIOBHUKCKUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickast spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHIL, MEITOBO.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MaJeOreHOBbIM, HEOT€HOBBIN, aHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl IBOJIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuiddl W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue HBOOUMU. OCHOBHBIE CUCTEMATHYECKHE
IpyIIbl OPraHU3MOB.

OBonironusi yenoBeka. AHTpPONOJIOrus Kak Hayka. Pa3BuTue npeacTaBlIeHHH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antponoreHe3a. CxoICcTBa U pa3nyMs 4eJlOBEeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwibl  (pakTopbl) aHTpororeHesa. HacnencTBeHHas WM3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
Yenosek mnpsmoxoasammii, YemoBek HeaHuepranbCkui, YenoBexk pasymublid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHAHAas (eBpa3uiickas), HEerpo-
aBcTpajiouJiHas  (PKBaTOpUAJIbHAs), MOHIOJoWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTAaBUTENEH YEJIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBOo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuner 1 cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KieTka»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M YEIIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepebie
COBpPEMEHHBIE JTI0aN», «UemoBedueckne pach».

Ob6opynoBanue: Mmynsixku «lIporcxoxaeHue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
NUTEKaHTPOIa, HeaHJAepTalblla, KPOMaHbOHIIA), CIENKHA WIH U300pa)keHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuteKusa «®opMbl COXPaHHOCTH HCKOMIAEMBIX )KUBOTHBIX M PACTCHHID.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yyeHue uckomaeMbIX OCTaTKOB PacTeHUM M KMBOTHBIX B
KOJUIEKLIASAX .

OKcKypeus: «IBOJIIOLUS OPraHUMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-Hay4HbIH WiIn
KpaeBeuecKuil My3ei).

Tema 3. Opranusmbl U OKpY:Kaloas cpeaa.

Okojyorusi Kak Hayka. 3aaud M pa3fenbl dKOJIOTMH. MeToAbl 3KOJOTHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Oxonorunueckue (akropel. Kmaccudukamus skomorndecknx (akTOpoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOphpl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K JAecTBHIO a0noTHYecKrX (akTopoB. bruojgornueckre puTMbl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MOMyisiiuu. OCHOBHBIE MOKAa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHUCICHHOCTH TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «l[Ipupoausie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUU
uHpy3opun-Tydenbkny», «llumesbie nenm».

JlaGopaTopHble U MpakTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0cOOCHHOCTH PACTCHHA U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTrueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl  OuomeHo3a:  BHJOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkomnorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KkocucTeMe W OHMOTeOlEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOJYIEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemecTB W TMOTOK PHEPrUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMHABL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALUsl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo U ero ¢QyHKIUH. OcoOEHHOCTH Onocdepsl Kak riI00albHONM IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTCHHBIE M3MeHEeHUs B Onocdepe. [mobanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOO0pa3ns Kak OCHOBA
ycroifunBocTd Onochepsl. OCHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenoBek»,
«IJKOCHCTEMA IMIUPOKOJIIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOWHOrO Jjeca», «broneHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHbIE BO3ACUCTBUS Ha TMPUPOAYY,
«BaxHelmme UCTOYHUKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocTapisitomas ouocdeps», «DakTopsl Aerpaaanu nousy, «IlapHukoBbIi 3G dexT, «DakTopsl



PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBaHue: MO/JIJIb-aNIIINKALHS «Tunuuneie OUOLICHO3BI», rep6apuii
«PactutensHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenum — BakHeMIIMX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PaCTEHUI U KUBOTHBIX.

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMBI 110 BUOJIOT'NHU
HA BA3OBOM YPOBHE CPEJJHEI'O OBLHIEI'O OBPA30OBAHUSA
Cormacao ®I'OC COO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeHero o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS NpenMera «buoyorus» BbIIEIEHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TIpakJaHCKOU
WJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIIEHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOCHM  JIEATEIBPHOCTH  II€EHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, MPUCYLUIUMHU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHWs, HaJHYMe SKOJIOTMUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIC IIAHBI.

JIn4HOCTHBIE pe3yNbTaTbl OCBOCHHS mpeamera «buonorusy MOCTHTAalOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLMOKYJBbTYPHBIMU, UCTOPUUYECKUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHITHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHu TMOBEACHUS M CIOCOOCTBYIOT MpoOlieccaM CaMOIO3HAHUSA,
CaMOBOCHUTAaHHUS U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMH JUYHOCTH, MATPHUOTHU3MA,
YBAKECHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyAa W CTAPLIEMY IMOKOJEHUIO, B3aUMHOIO
YBaOXEHUS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NIpupoae U OKPYKAKOLIEH cpele.

JlngHOCTHBIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTra «buosiorus» MOJKHBI OTpaXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHUEHTAlUW, IIO3UTUBHBIX BHYTPEHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEeCTBa,
paclIMpeHne >KU3HEHHOIO OMbITa M OMbITA JACATEIbHOCTH B MPOILECCE pEeATM3alMi OCHOBHBIX
HaIpaBJI€HUH BOCIUTATEIbHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYAroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA U
IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEITHHOCTH MPHU CO3aHUU YICOHBIX MPOCKTOB,
pelieHnr y4yeOHbIX U TO3HABATeNIbHBIX 33/1a4, BBHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHONIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE  YYUTBIBaTH B  CBOMX JICHCTBUSX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
[IO3HABATEJIbHBIX M HCCIEIAOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCHICKOM IPAKIAHCKONW UICHTHYHOCTH, TATPHOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOILJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM [PUPOJBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJ0TUH, TOHUMAaHK 3HAYEeHUsl OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKa U
COBPEMEHHOTO 00IIIeCTBa;

uzeiHast yoe:xxIEHHOCTh, TOTOBHOCTD K CIIY>)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT0 MIOBEJCHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIECHHOCTEW CEMEWHOMN XU3HU B COOTBETCTBHM C TPAAULMAMHM HApOI0OB
Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MIOHMMAHHE DYMOLIMOHAIBHOTO BO3/IEHCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMS  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOI0 0JIArONOIy4Yusi:

MOHUMAaHWE W pealin3alus 3I0pOBOro U 0€30MacHOro 00pasza KU3HU (310pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, cOaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBUJ WHAMBUIYAJBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:



TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYa0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMUECKON U COLMAIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHULMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHo
JESITEIIbHOCTD;

UHTEpEC K pa3inuyHbIM cepam mnpodeccrnoHalbHON AesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIE KHU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPOOIeM U IyTel UX PEeLICHUS;

CIIOCOOHOCThH UCHOJb30BaTh MpUOOpeTaeMble MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUS B MPHUPOJAE, HANpPaBICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUIM, NPUHOCSIIMX BpEI OKpY’Karolled MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
NEHCTBUI U IPeIOTBpAILLATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJbTYpbI, OIbITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAaKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE 3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE IMpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pereHuH npoleM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCTeueHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHE MEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaemMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100abHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbLHOMY
MCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHUU B IIEJSX TOBBIINICHUS 0O0IIeiH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMble 3HAHUS IS aHaiu3a W OOBSICHEHHS SBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE



3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AaKTOB M HWMEIOMIMXCS JaHHBIX C IENbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIIeHUs
npo0JIeM B peabHBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIIFHOCTH, TOTOBHOCTh OCYIIECTBISITH NMPOCKTHYIO U
HCCIICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUYaTbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWHA IO OHWOJIOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrUsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KApTUHBI MUPa
U crienu(UKy METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIH (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISATHUBHBIC), 00CCIEUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIOCOOHOCTh o0yJaronmxcs KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE JAEWCTBHUS B I103HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a30oBbIe JIOTHYECKHE IeiCTBUA:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHamu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPEICIIATh IETN JEATEeIBbHOCTH, 3a]aBas MapaMeTpbl W KPUTEPHH WX JOCTHKCHHS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS Uil OOBACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTFOYCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITENTFHOCTH;



KOOPJAMHHUPOBATh M BBINOJHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BBI€e HCCJIEN0BATEIbCKHE IeHCTBHSA:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, ClOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PAa3JMYHbIE BHUABI JACSITEIbHOCTH [0 MOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMUPOBaTh HAYYHBIA THI MBIILJICHUS, BIAJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpPA30BATEIBbHON NEATEIBHOCTH U
YKU3HECHHBIX CUTYaITUsX;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBaTh 3ajady, BBIJABUTAThH
rUnoTe’y e€ pelieHusl, HaxOAuTh AapryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJ]aBaTh MapaMeTpPhl U KPUTEPUH PEIICHHUS;

QHAIM3UPOBATh IIOJYYEHHBbIE B XOJ€ pELICHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIM MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEESATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJCH, IPEAarath OPUTHHAIBHBIC IMOAXOABl W PEHICHHUS, CTABHTH
po0JIEMBI U 3a/1a4M, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKCcTe yueOHOro mocolus,
HAy4YHO-MIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UpPOBaTh HH(GOPMALMIO DPA3JIMYHBIX BHUIOB U (QOpM
MPEJICTaBICHUS], KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3jHMYHbIE METOABI TpPU TOHCKE U OTOOpe
Ouosornueckoi MHpopMaIuu, HeOOXOUMOH JIJIsI BRITIOJTHEHHS YIEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCIOJIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHUMAIBHYIO (OpPMYy TPEACTABICHUS OHOJOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIh30BaTh HAyYHBIM S3BIK B KA4eCTBE CPEJCTBA TpH padboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, PU3NUYECKUe U MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYPY, HCIOIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHWS H 3allMTHl WHGpOpMANWU, HHOOPMAIIMOHHOK
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMA KOMMYHHUKATHBHBIMH A€l CTBUSIMHU:

1) oomenue:



OCYILECTBIIATh KOMMYHHKAIIMM BO BCEX cepax *KU3HH, aKTUBHO y4acTBOBATh B JTUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI NpeUlaracMoi 3aJaud, Y4YWUTHIBaTb WHTEPECHl U
COIVIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAIOra MU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIMYHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJEHCTBMS, MOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMECTHAs JeATEJIbHOCTh:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHOW pabOThI IpU
pemeHnu OGMoIornYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B PpA3IUYHBIX CHUTYalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM 1LIeJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00Pa30BaTEeNIbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHMM, UCIIOIB30BATh MPUEMBI pedIeKCuu
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTaTOB JIEATEIIbHOCTH;

3) npuHsiTHe CeOsl U APYrux:

MPUHUMATH ceOsl, TOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;

pa3BUBATh CIIOCOOHOCTH OHUMATh MU C TO3HUIMH JPYTOro YeloBeKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Guonorun Ha 6a30BOM YpPOBHE
BKJTIOYAIOT Crieruduueckue s yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAllMd M NpeoOpa3oBaHUI0 3HAHUM, BUIBI
JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHUU B PA3IMYHBIX Y4eOHBIX
CUTyallUsiX, a TaKK€ B pPEATbHBIX >KU3HEHHBIX CUTyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI IO ToJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOeHMsI ydeOHOro mpeamera «buonorus» 6 10 knacce
JOJI’KHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeNIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opranus3M, Merabosm3M (0OMEH BEIIeCTB W  NPEBpAlllEHUE DHEPruM), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME WH3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHAas, MyTalllOHHas,
LEHTpajbHas JormMa MoJeKylspHol Ouonorun), 3akonbel (I. Mennens, T. Moprana, H. WU.
BapunoBa) u yuenus (0 eHTpax MHOT00Opa3usi U MPOUCXOKACHUS KYIbTYpHBIX pacTteHuit H. U.
BaswuiioBa), onpenensats rpaHUllbl UX MPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yYMEHHE BJa/IeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIOJEHUE U OINMCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBeNeHHE OHOJIOrHYEeCKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU IMPOIIECCOB: 0OMEHa BEIECTB U
IPEBpallCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, WHANBUAYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUS OMOJOTMYECKHX IMPOLECCOB U
SIBIICHUH, 1711 IPUHATUS MIPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HHU C I[EbI0 00ECTICUeHUsI



0€30MacHOCTH CBOET0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUS HOPM
IPaMOTHOTO TMOBEJEHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHUH ISl pallMOHAILHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIIMBaHKE, CLIEIUICHHOE HAC/IE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIsl TIpe/icKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOM MH(pOpMaLNU, HAyYHO-TIONYJSPHbIE MaTEePHUalbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro WHPOPMAIMI0O W3 HECKOJBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BATh
MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOW TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpHIBATh CO/IEPKaHNEe OMOJIOTHUECKUX TEPMUHOB U MMOHATHI: BHUI, TIOMYJISIIIHS,
reHO(OH[, HBOJIOLMS, JBIKYLIHME CHIIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30OBaHHE, OSKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIyLIeHTHI, LIeTIH TUTaH!sI, SKOJIOrHueckas nupamMuia, OnoreoreHos, onocdepa;

yMEHME Hu3araTb Owuosnoruueckue Tteopuu (3BomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIIOIIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojctsa K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHud u nyteil sBomouuu A. H. Cepepuosa, ydeHus o
o6uochepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHME BJaJIeTh METOJAaMH Hay4yHOrO MO3HaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMNHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3anus ¥ TPOBEAEHHE OHOJIOTHYECKOTrO
SKCIIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEX]Y HCCIEAYEMbIMU
BETMYMHAMU, OOBSICHEHHE TIOTYYEHHBIX PE3YJIhTAaTOB, HCIIOJIH30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJSAIUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTMYECKUX (AaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPONOT€HHBIX U3MEHEHUHN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCTIeUeHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ononorun TSt panoHAIBEHOTO
PUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCHCTEMAX (IETIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOMIOAATh MpaBWiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MAaTepHalbl), paccMaTpUBaTh IIIOOANBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHUs, 00001mas
Ouonormyeckyro HMH(MOPMALUIO0 M3 HECKOJIbKHMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmenoBaHnue pa3iesioB  TeM MPOrpaMMBbI KoauuecTBo yacoB JuekTpoHHbIe (HH(POBHIE)
n/n Bcero Kontpoasnbie Ilpakruueckme ©00Pa3oBaTelbHbIe pecypehl
padoThI padoThI
1 Buomorns xak Hayka 2 0.5 Bbubmmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl U UX OpraHU3aIus] 1 Bubnmoreka IIOK
https://m.edsoo.ru/7f41c292
3 XuUMHUECKHUIl COCTaB M CTPOCHUE KIETKU 8 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41c292
4 KusHenesaTenbHOCTDh KIETKU 6 Bubnmoreka IIOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHO)XeHUE U HHAUBUAYAJIbHOE PA3BUTUE OPTaHU3MOB 5 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U U3MEHYHBOCTH OPTaHU3MOB 8 1.5 Bubnuorexa IIOK
https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3MoB. OCHOBbI OHOTEXHOJIOTHU 3 Bubnuorexa IIOK
https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpemst 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4




11 KJIACC

Ne HaumeHoBaHHe pa3aesioB U TeEM MPOrPaMMbI KosnvecTBo 4acoB JuiekTpoHHBIE (IA(POBHIE)
n/n Bcero Kontpoabnbie Ilpakrmueckne =~ 00Pa3oBaTelbHbIE pecypehl
padoTsI padoTsI
1 DBOJIIOLIMOHHASA OMOJIOTHS 9 1 Bubmmoreka IIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emile 9 0.5 Bubnmoreka [IOK
https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpY’Karolas cpeaa 5 1 Bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U 3KOJIOTUICCKHE CHCTEMBI 9 Bubnuorexa IIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5




INOYPOYHOE IIJTAHUPOBAHUE
10 KUIACC

Ne Tema ypoka KoauyecTBo yacoB Hdara JJieKTpOHHBbIEe HH(POBbIE
n/n Bcero Kontpoabnbie  Ilpakruueckme H3YYCHHS  00pa3oBaTe/bHbIe PeCypehl
padoThI padoThI
1 buonorus B cucreMe Hayk 1 Bubnmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Mertopl mo3HaHust xKUBOH Tpupoabl. [IpakTrdeckas pabora Ne 1 1 0.5 bubnuoreka [JOK
«Vcionp30BaHUE PA3TUYHBIX METOIOB MPU U3YYEHUU OMOJIOTHUECKHUX https://m.edsoo.ru/863e6122
00BEKTOBY»
3 buonornueckue cucteMbl, NPOLECCHl U UX U3yUEHUE 1 Bubnuorexa IIOK
https://m.edsoo.ru/863e6564
4 XuMHUYeCKU cOocTaB KJIETKU. Boaa nu MuHepaibHbIE COU 1 Bubnuoreka [IOK
https://m.edsoo.ru/863e674e
5 Benxu. CoctaB u cTpoeHIe OSITKOB 1 Bubmmorexa [IOK
https://m.edsoo.ru/863e6b72
6 depmeHThl — OHosoruueckue Karanusaropsl. Jlaboparopuas padora Ne 1 1 0.5 bubnuoreka [IOK
«3y4yeHne KaTaJTuTHIeCKO aKTUBHOCTH (pepMEHTOB (Ha IIpUMEpe aMIIIa3bl https://m.edsoo.ru/863e6b72
WJIN KaTaJla3bl)»
7 Yrnesoasl. Jlunuast 1 bubnunoreka [JOK
https://m.edso00.ru/863e6870
8 Hyxneunoseie kucnotsl. ATD 1 bubnunoreka [JOK
https://m.edsoo.ru/863e6d5c
9 Hctopus un Metoas! usyueHus kinetku. Knerounas reopust 1 Bubmmorexa [IOK
https://m.edsoo.ru/863e6e88
10 KiteTka kak 1ienocTHas KHUBast CHCTEMA 1
11 Crpoenmne sykapuoTHueckon kietku. JlabopaTopras padora Ne 2 1 0.5 Bbubmmorexa IIOK
«V3ydenune cTpoeHns KIETOK PAaCTeHHI, )KUBOTHBIX, TPHOOB 1 OaKkTepui https://m.edso0.ru/863e6ft0
I10]T MEKPOCKOIIOM Ha TOTOBBIX MHKPOTIPETIapaTax U MX OMHUCAHUE) https://m.edsoo.ru/863e716¢
12 OOMEH BEIeCTB MIIH METa0O0I1M3M 1 Bbutnuoreka IIOK
https://m.edso00.ru/863e766¢
13 doTtocuHTE3. XEMOCHUHTE3 1 Bbubnuoreka [JOK
https://m.edsoo.ru/863e7c98
14 OHepreTnyeckuii oOMeH 1 Bubnmorexa IIOK
https://m.edsoo.ru/863e7aae
15 JKuzHeHHbIH UK KIeTKu. J{enenne kmeTku. Murtos. JlabopaTopHas padora | 1 0.5 bubnmoreka [JOK




Ne 3 «Habnronenne MuTO3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax

https://m.edsoo.ru/863e7dc4

16 BuocunTes Oenka. Peakmust MaTpU9HOTO CHHTE3a Bubnmoreka IIOK
https://m.edsoo.ru/863e796¢
17 Tpancmamnus — OmocuHTe3 Oeka Bubnmoreka IIOK
https://m.edsoo.ru/863e796¢
18 HexneTounsle hOpMBI )KU3HU — BUPYCHI Bubnmoreka [IOK
https://m.edsoo.ru/863e7540
19 DOopMBI pa3MHOXKEHHUSL OPraHU3MOB Bubnmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubanoreka [JOK
https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHne U pa3BUTHE MOJOBHIX KIIeTOK. OIUIOJOTBOpEHIE. 0.5 Bubmmorexa [IOK
JlabopaTopnas pabota Ne 4 «/3yueHne CTpOCHUS MOJIOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MHUKPOIIPEIIapaTax»
22 WnauBuayanbHOE pa3BUTHE OPraHU3MOB Bubmmorexa [IOK
https://m.edsoo.ru/863e8436
23 I'enerrka — Hayka O HaCJIEJCTBEHHOCTU U U3MEHUYUBOCTH bubnuoreka [IOK
https://m.edsoo.ru/863e86{2
24 3aKOHOMEPHOCTH HacJeI0BaHUs Mpu3HaKoB. MoHOrHOpHIHOE bubmmorexa IIOK
CKpeIlIMBaHHe https://m.edsoo.ru/863e8878
25 JurnbpunHoe CKpenBanme. 3aKOH HE3aBUCHMOTO HACIICAOBAHUS Bubnuoreka [IOK
[IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CueruieHHOE HaceI0BaHUe MpU3HaKkoB. JlabopaTopHas pabora Ne 5 0.5 Bubmmorexa [IOK
«3y4eHne pe3yapTaToB MOHOTHOPHUIHOTO W JUTHOPUIHOTO CKPEIIUBAHMS https://m.edsoo.ru/863e8c60
Y Ip0o30¢HIBI HA TOTOBBIX MHKpOIIpEnapaTax»
27 I'eneruka nona. HacnenoBanue npru3HaKkoB, CLUEMJIEHHBIX C [TOJIOM butnuoreka IIOK
https://m.edsoo.ru/863e8c60
28 WzmenunBocTh. HenacneacTBenHast n3aMeHYnBOCTh. JlJabopaTopHas padora 0.5 Bbubmmorexa IIOK
Ne 6. 3ydyenne Moan(pUKaIMOHHON H3MEHYHMBOCTH, TOCTPOCHNE https://m.edsoo.ru/863e8efe
BApPUALMOHHOTO psAJia U BAPUALMOHHON KPUBOW»
29 Hacnencreennas uamenunBocthb. JlabopaTopHas padora Ne 7. «Ananm3 0.5 bubnmoreka [JOK
MYyTaIi y 1po30(¢uisl Ha TOTOBBIX MUKPOIIPEIapaTax» https://m.edsoo.ru/863e8efe
30 I'eneTuka uenoBeka Bbubnuoreka [JOK
https://m.edsoo.ru/863e8d78
31 PeseprHelil ypok. O600meHue mo Teme «HaciieAcTBeHHOCTD |
N3MEHYHBOCTH OPTaHH3MOBY
32 Cenexnus Kak HayKa U TIPOLIECC Bbutnmoreka IIOK




https://m.edsoo.ru/863e¢9214

33 MeTonbl ¥ JOCTHKCHHUS CENEKITNH PACTCHUN U JKUBOTHBIX 1 Bubnmoreka IIOK
https://m.edsoo.ru/863e¢9214
34 BuotexHoMOTHSA KaK OTPACcIb MPONU3BOJICTBA 1 Bbubmmorexa [IOK
https://m.edsoo.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34




11 KJIACC

KoanuecTBo yacon

Ne Tema vpoka Jara JJIeKTPOHHBIE nuppoBeIe
n/n yp Beero Konrpoabhble | IpakTuyeckue u3ydyeHHus oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
1 OBOJIIOIHUS U METOMBI €€ U3YUYeHUS 1 bubsmorexa HOK
H A ya https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS HPEICTABICHUH 00 3BOJIIOIUN 1 bubmorexa HOK
pip pex b https://m.eds00.ru/863e9570
Bubnunoreka HOK
3 Mukpossomonus ! https://m.edsoo.ru/863e9cle
o | o e v e e samoun || . ox
parop P - p A ) https://m.eds00.ru/863e99¢c6
MOP(HOJIOTHUCCKOMY KPUTEPHUIO)
5 JBrkymie ciitbl (3IeMeHTapHBIE (JaKTOPHI) SBOIIFOIIUT 1 buGamorexa HOK
v P P 1 https://m.edsoo.ru/863e9da4
. Bubmmoreka [HOK
6 EctecTBeHHEIH 0TOODP 1 eT0 (GOPMEI 1 https://m.eds0o.ru/863e9ed0
PesynbTaThl 9BONIONUH: MPUCTOCOOJEHHOCTh OPraHU3MOB H
BuooOpazoBanue. JlabopatopHas pabora Ne 2 «Omnucanue bubnuoreka LIOK
7 .. 1 0.5
MPUCTIOCOOJIEHHOCTH  OpraHu3Ma W e€  OTHOCHUTEIFHOTO https://m.edsoo.ru/863e9fde
XapakTepa
8 HanpasieHus 1 myTH MaKpOIBOJIIOLMH 1 bubnuorexa HOK
p y P H https://m.edsoo.ru/863e9cle
9 HeoOpaTUMOCTh 3BOIIOIIH 1
10 HcTopus xu3HM Ha 3eMiie U METOMbI €€ U3y4eHus 1
11 I'nnoTe3sl MPOUCX0KICHUS KU3HH Ha 3eMile 1 bubmnorexa HOK
P e https://m.edsoo.ru/863ea5a6
12 PasButure xu3HM HA 3eMIIe 110 dpaM M IepUoaaM 1 bubnuorexa HOK
P pHoA https://m.edsoo.ru/863eabbe
15 | Tipesmmmcoces peiora 16 1 divyacme noxonaesmos oomon | 1 05 Bumorera LOK
P N P - yd ’ https://m.edsoo.ru/863ea8bc
PACTEHH# U )KUBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHas1 CHCTEMa OPraHuYeCKOro Mupa 1 Bubmrorexa HOK
OBpeMe cuerema op CCKOTO MHpP https://m.edsoo.ru/863ea48e
bubnnoreka HOK
15 DBOJIIONHS YesIoBeKa (AHTPOIIOT€HE3) 1 https://m.edsoo.ru/863eac2c
16 JBmwxymue cuibl ((haKTOpsl) aHTPOTIOTeHe3a 1 bubmmorexa HOK

https://m.edsoo.ru/863ead44




17 OCHOBHBIE CTaIHHN DBOIIOIAN YEITOBEKA 1
18 YenoBeveckue pachl M NPUPOJIHBIC a/IalTAllMN YeJIOBEKa 1 bubmmorexa [oK
P PHpOaL A 5 https://m.edsoo.ru/863eaea?
19 PesepBubrii ypok. O600menme mo Teme «Bo3HUKHOBEHHE W 1
pa3BUTHE XU3HH Ha 3eMie»
20 OKOJ0rus Kak Hayka 1
Bubnunoreka HOK
21 Cpenpl 0OUTaHHS U SKOJIOTHYECKUE (PaKTOPBI 1 https://m.edsoo.ru/863eafec
Aobuotnueckue  ¢aktopel. JlaboparopHas pabora Ne 3.
) «Mopdonoruyeckne 0COOCHHOCTH PACTEHHH M3 Pa3HBIX MECT | 05 bubnuoreka LIOK
oburanusy. JlaboparopHas padora Ne 4. «BiusiHue cBeTa Ha pocT ' https://m.edsoo.ru/863eb10e
U pa3BUTHE YEPEHKOB KOJIEyCa»
bubnanorexa [HOK
23 buommieckue gaxropst ! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHAE XapaKTEPUCTHKH TMOMyIsAun. [IpakTiaeckas
24 pabota Ne 2 «IlomcdéT MIIOTHOCTH MOMYJSIIAN pPa3HBIX BHIOB | 1 0.5
pacTeHui»
bubnanorexa [HOK
25 Coo0mecTBa OpraHu3MOB — OHOIICHO3 1 https:/m.edsoo.ru/863cb46a
Bubnunoreka HOK
26 DKOJOrHYecKHe CUCTEMBI (3KOCHUCTEMBI) 1 https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TIOKa3aTeNIN SKOCUCTEMBI. DKOJIOTUYECKUE TUPAMUIBI. 1 bubnmnorexa LHOK
CaoiicTBa 3xocucteM. CyKieccus https://m.edsoo.ru/863eb5Sfa
28 IIpupoaHble 3KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE 3KOCHCTEMBI 1
Bubauoreka HOK
30 Buocdepa — riobanpHast SKOCHCTEMA 3eMITH 1 https://m.edsoo.ru/863ebb5e
Bubnuoreka HOK
31 3aKOHOMEPHOCTH CYIIIECTBOBaHHUS Onochepb 1 https:/m.eds0o.ru/863ebd 16
32 UenoseuecTBo B Onochepe 3emin 1
33 Cocy1ecTBOBaHUE IPUPO/BI U YEIOBEUECTBA 1 bubamorexa 1OK
yi PHpOAL https://m.edsoo.ru/863ebale
34 PesepBublii  ypok. O6obmenne Tembl  «CoolmecTBa | 1
9KOJIOTUYECKUE CHCTEMBI»
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2.5




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

Bribepure yueOHbIe MaTepHaIbl

* buonorus. O6mas Ouwosorusi, 10 wmacc/ CusornmazoB B.UM., Aradonoa U.b.,
3axaposa E.T., O6mecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCThIO «IPODAY; AkunoHepHoe
001IecTBO «3marenscTBO «IIpocBemenue»
* buonorusa. O6mas Ouomnorusi, 11 kmacc/ CuBornazoB B.U., Aradonora U.b., 3axaposa
E.T., O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE OOIIECTBO
«M3narenbcTBO «IIpocsenienne

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA
1. bonmroBa M.B. COopHuk 3amau 1o oOmeid OHOJOTMU C PpEeHIeHUSIMH  JUIsS
nocrynarommx B By3bl. - M: OO «OHHUKC 21 Bek», «Mup u o0Opa3oBaHue»

2. 3BepeBa M.B. UYro BBl 3Haere O CBOeW HacineACTBEHHOCTH? — Bonrorpan
«Kopudeii»

3. Kupunenko A.A. COOpHHK 3a/1a4 0 TeHETHKE IS moarotoBku k EI'D- PocroB —Ha —
[ony. «Jlernon»
4. Kpacnosugona C. C., [1aBnoa C.A., XBaroB A.b. /lugaktuueckue maTepuall mo oouiei
OMOJIOTHH 10-11xkmnacc.-M. «IIpocBerienune»
5. Jleppep T'.M. OO6mas Owomorus (10-11 «maccer): Ilomroroka x EID.
KonTponbaple ®  camoctositenbHble  pabotel/ [.M.JIepmep. — M.: «BOkcmo»
6. HeuwaeBa I'.A., ®emopoc E.M. Oxosorus B skcnepumenrax: 10 — 11 xmnaccsr:
METOANYECKOE nocoowue. - M.: «BenTana-I'pad»
7.IlomoBa  T.A. Oxkosmoruss B  mKojJe. MOHHUTOPHUHI  HPUPOJHOM  Ccpenbl.
Meroanueckoe nocoOwue.- M. «TBopueckuii LIEHTP»
8. Ilerynun O.B. VYpoku Owuonormu B 11-m xkmacce. — SpocnaBiab «Akamemus
pa3BUTUS»

9.Tarnmoa E.B. HccrnenoBarenbckass W TNPOEKTHAsl JEATEIbHOCTh  yYalIMXCAd IO
6uonoruu. — M. «'moGyc»
10.Yeobmmee  H.B.Ky3neno  C.B., 3aitumkoBa C.I'.buomorus.  Ilocobue  mist
nocrynarommx B By3sl I wm Il wacte.- M. Hosas Bomna  «OHuke»
11.  Oxomorusa: Cucrema 3amaHuil Uil KOHTpOJSL  00SA3aTENBHOTO  YPOBHS
NOJArOTOBKM  BBIMYCKHUKOB  cpenHei  mkonsl/  ABTr. B.H.  Kysnemo. - M.:

«Benrana-I'pap»
B.H. Ky3nenos. - M.: «BenTana-I'pad»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www_.fipi.ru/
https://go.yaklass.ru/auth/sign-in
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