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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus ydeOHoro mpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0OydeHUss U TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, TOJOXEHHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECIEeYeHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNAx, 00 olmieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M PAa3BUTUS OOYyYalOIIUXCS CcpeacTBamu y4yeOHoro mnpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpelieleHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO I1O0CJIEI0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIHLHOTO MpoIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4EeOHBIX AEHCTBHI 00ydYaronmxcs mno
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0o 00pa3oBaHUsI.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHU, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomy Hapsay c u3ydeHHEM OOILIEOMONOrMYECKUX TEOpHH, a Takxke
3HAHUHI O CTPOCHMHU KHUBBIX CHCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOIIMX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS MPUKIAIHBIX 33/1a4, B TOM YHUCIIE: TPOPUIAKTHKH
HaCJIEICTBEHHBIX  3a00JIeBaHUM  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YellOBeKa Ha COCTOSHUE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMAaHMS K NMPUKIAAHON HaIMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOTUMOCThIO 00ecnedeHUs YCIOBHM Ui peuieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHUSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacupsieT 1 00001aeT 3HaHUA O )KUBOI NpUpPoAe, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLUU, CO3MaéT YCIOBUSA UIA: IO3HAHUS 3aKOHOB JKUBOM MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOLICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MMOJI0KEHUS O IPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOydarouuecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KU3HU U MPaKTUUECKOU naesresbHoCcTh. Oco0oe MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTMHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AIUNA OMOJIOTHIECKOT0 00pa30BaHU.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIENEHBI CICAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJarouMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh 3TU 3HAHUS TSl TPaMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAHUH O OHMOJOTHYECKHX TEOpUSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO JKMBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOyJaromuXxcsi YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOTO OTHOUICHUSI K HEW, COOIOIEHUS] STUYECKUX HOPM MpHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B TIOBCEJHEBHOW JKM3HU JUIS OIEHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toprpetsr: Y. {apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CUCTEM OT HEOPTaHUIECCKOU TTPUPOJIBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKHI ), OOoChEepHBbIil.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHH ~ cOCTaB  KJIETKH.  XHUMHUYECKHE  DJJEMEHTHI:  MaKpOdIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbBIE BEIIEeCTBA.

OyHKIMM BOJBI W MHUHEPATBHBIX BEIIECTB B KieTke. [lommep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezamMeHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJICKYJIBI (TICpBHYHAsl, BTOPUYHAS, TPETHYHAS W YETBEPTHUYHAS CTPYKTypa). XHUMHUYCCKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TOJMCcCaxapuibl (KpaxMmal, TJIMKOTeH, IeJUTono3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurnmunepuabl, dochomunuabl, crepounsl. [ 'uapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HUCTOYHUKOB DHEPTHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nemnoctHas >kuBas cucrema. OOIue Npu3Haky KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 6akrepuil. CTpoeHHE SyKapUOTHIECKOM KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA M IJIACTHI.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKHU, KIyTUKH. DYyHKIMY OPraHOUI0B KJIETKHU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyibl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sApa KIETKNY, «Y TIAEBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Jlabopatopnast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUMU, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumbel oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons depmeHToB B 00MeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakmuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SJHEpreTndeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopmManuu B KJIETKe. [ €eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPUIIIIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUIM.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKkMOHUpOoBaHWe TeHa», «CuHte3 Oenka», «l'eHeTnueckuid  kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHNU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIAIIMEe HAa pPa3HbIX
CTaAUsX MUTO3a. BUOIOrM4ecKkuil CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — arlonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHMW3MOB, €r0 3HAUEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHUBOTHBIX. [100BBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CIepMaro30H,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAaCTEeHUN», «BereraTMBHOE pPa3MHOKEHUE pacTeHH», «JleleHue KIEeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJIOBEKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anmmInKanms «/lenenue kietkuy, moaens JJHK, moxens MmetadaszHol XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBAaHMsI. 3aKOH pAcCIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUISL OTpEIeTIeHNs] TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAclIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIIMYECKas, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYNUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpe/ieJIeHMEe TEHOTHIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALIICHUH U JICUEHUU TeHETUYECKHUX 3a00JIeBaHUI UeloBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHHS] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTHl TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOI'O C IMOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI HU
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ylbTaTOB MOHOTUOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne moauuKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 LeHTpax MNPOMCXOXKIEHUS W MHOrooOpas3usi KyJIbTYpHbIX pacTeHui. LleHTpsl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Uucrtas nuHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MPOWU3BOACTBA. ['€HHash HHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTMYEeCKHe M 3Thdeckue npodimempr. MO —
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IUJIOI0OB U KOPHEIUIOJAOB JAUKUX (OPM MU KYJIbTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOHCHBITATENbHBIN y4acTOK, B TEIIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHsS U €&
MecTO B OMoJ0ruy. BiMsHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscrBa dBomonuH. [laneoHToNIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3ivyusi 3MOPHOHOB pPa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUECKUX MyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopusd Y. JlapBuna. IlpeanocbulkM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeséHHas HW3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust sBosonuu (CTI) 1 e€ 0OCHOBHBIE OJIOKEHHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymie cuiibl (pakTopbl) 3BOJIOLUUU BHJOB B Mpupoje. MyTalMoHHbII mpolecc u
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaus.

EcrectBenHblif 0oTOOp — Hampapistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJtonun. [IpuMepsl mpucnocoOaeHui
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (POPMBI BHI00OpPA30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemMoHcTpaumMu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbliin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy», «PopMbl OOpbObI 3a CYIIECTBOBAHUE,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boppba 3a cymiectBoBaHue», «lIpucnoco0ieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOIECHUN Y KUBOTHBIX», MOJeTb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHMil», Mozaens anmuukauusa «llepexpéct xpomocom», BiIaXKHbIE MpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmucaHue npUCHOCOOTIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUecKass 3BOJoLuUs. AOHMOTeHHbBIN CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dspam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas dpa U €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHupa. ApoMopdo3bl y pacTeHudl u KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST 4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl u3ydyeHus aHTpornorenesa. CXoAcTBa U pa3inyus 4eJ0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
M03ra, 00pa3 KU3HU, OPYIHUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmumer 1 cxembl: «Bo3aukHoBeHNe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKre pachi.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebiia), reoXpoHoJIorudeckas Tabiuiia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTEHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (aKkTOpoB. bronoruveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHEe OHUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJISALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JuHamumka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusmy, «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOIMYJISIHH
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTEOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiectB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cern. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panHuiisl, coctaB u CTpykTypa Omochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OMOTEOXMMHYECKHE IHMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroifunBocTu Onocdepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHE peCypcaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «bHoOEHO3: cocTaB U CTPYKTypa», «IlpuponHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeiilme MCTOYHHMKHM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOJ», «[louBa — BakHeiimmas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouocheps», «Pacpoctpanenue
Xu3HH B Onochepe», «O30HOBHIN dKkpaH Omochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buonieHo3», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOT'MA
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType ITUYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHUSI Mpeamera «buoiorusy» BbIIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEIECIECHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHMH, IIEeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOEXKIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJOTMYECKOr0 3HAaHUS, FOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIuXxcs PYKOBOJACTBOBAaThCS B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JlugHoCTHBIE pe3ynbTaThl OCBOCHUS Tpeamera «buosiorus» MOCTUraloTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIIUU JIMYHOCTHU, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» TOIXKHBI OTpaxarhb
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUUCKOTO  00IIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE pealn3alii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O0ydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUICKOT0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3JTaHUH YICOHBIX MPOEKTOB,
pelIeHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHUIO K SIBICHUSM
COBPEMEHHOM XKHU3HH U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMU, KYJbTYPHBIMH LIEHHOCTSIMA U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IIPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJIICHHE U pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHH W OTHBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON M COLMAIILHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIC KU3HEHHBIE IJIAHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITAa IIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpETaeMble TPU U3YYECHUH OMOJIOTUM 3HAHWUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NEHCTBHH, NMPUHOCALIMX BpEI OKPYKAIOUIEH MPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIPHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HWMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenuuduku OMOJOrMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUHU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIIEM COXPaHEHUS IIPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarh pecypcHble TpoOIeMbl Pa3BUTHS YEIIOBEUYECTBA, TIOMCKA ITyTEeH BBIXOJA U3 TII00ATEHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()yHKIMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHanu3a M OOBSICHEHHUS SIBICHHM
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWA IO OHWOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoJorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MexnpeIMeTHBIC) OOLICHAYYHBIC TIOHATHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpOILeCcC, CHCTeMa, HayuyHbId (DaKkT, NPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEPEHUE, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oOuero odpa3oBaHUs
JIOJKHBI OTPakaTh:

Osi1ajeHHe YHHBEPCAJIbLHBIMU Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIAacCU(PHUKAIMH, OOOOIIEHUsS), pPacCKpbIBaThb CMBICT OHOJOTMUYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LENISIMH;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsCHEHHS (AKTOB W SBICHHH KUBOH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbl ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBAaThb COOTBETCTBHE PE3YJbTAaTOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUNoTe3y e€ pelleHHs, HaXOAWUTh apryMEHThl JUId JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYIDO U  IPAKTUYECKyI0  00JacTu
KHU3HEIEeATEIIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydueOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

HCIIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpEACTBAa HpH paboTe ¢ OHOJOTrHYecKOou
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 337aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K XMBOW INPUPOIE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PelIeHus: MpoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLCHKY HOBBIM CUTYyalllsIM, BHOCHTb KOPPEKTUBBI B JEATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OIEHKU CUTYaliH, BBIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IMPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsle pe3ynbraThl ocBoeHus nporpamMmel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKXKe B pEalbHbIX >KM3HEHHBIX CUTYyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M POJM OHOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pEeLICHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHe DHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HacJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaunoBa) u yuenus (0 eHTpax MHOrooOpasus U MPOUCXOKIACHUsSI KyIbTYpHBIX pacTteHuilt H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIJIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJIBHOIO PAa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM )KU3HHU C LIE€IbI0 00eCTIeYeHns
0€30MaCHOCTH CBOETO 370POBbS M 3J0POBBS OKPYXKAIOIIUX JIOJAEH, COOIIOAEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOCHHsI ydeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyOCKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHA, SBONIONMS, JBUXKYUIME CHUIbl  ((aKTOpbl) SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTMU: HAOIIOACHHWE M ONMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3yJlIbTaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAUH, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOTI€OI[EHO30B U HJKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTHMYECKHE 3a/laud, COCTABISATH CXEMBbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECKH OILICHMBATh W HWHTEPIPETHUPOBATH WHPOPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 05.09 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 12.09 bubmorexa [JOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 19.09 bubnuoteka [JOK
¥ UX U3yYCHHUEC ' https://m.eds00.ru/863e6564
4 XuUMHYECKUH cOoCTaB KJIeTKHU. Bojia u 1 26.09 bu6mmoreka [IOK
MUHEPAITBHbIE COJIH ' https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1 03.10
G LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 10.10 bubnmuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
bu6mmoreka [IOK
7 I 1 17.10
YrieBozEL. Jium et https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 H .ATO 24.10
YIJICHHOBRIC KHCIOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS 07.11 bubnmoreka [JOK
kietku. Knetounas teopus . https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas 1411
cucremMa
CTpoeHue 3yKapuOTHYECKOUN KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 21.11 https://m.edsoo0.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 06 0 28.11
MCH BCLIECTS I METADOIEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 D . X 05.12
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 9 i 00 12.12
HEPTETHHCCIiT 0OMEH https://m.edso0o.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuG 110K
nonnoTeKa
15 6ota Ne 3 «Hab 0.5 19.12
pabotd ((HHADITIOICHTHE MITTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
16 26.12
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 T — 09.01.24
pancLt — GHocunTes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — 16.01 bubnnorexa [JOK



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

BUPYCHI

https://m.edso00.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 23.01 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK

20 Meii 30.01

eHos https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHE.
91 JlaGopaTtopHnast pabota Ne 4 05 06.02 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJOBBIX ' ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpErapaTax»
99 NunuBuyansHOE pa3BUTHE 13.02 bu6mmoreka [IOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
93 I'eneTika — Hayka o 20.07 bubnnorexa [HOK
HACJIE€OCTBEHHOCTHU U U3MEHYNBOCTHU ' https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 Npu3HaKoB. MoOHOTHOpUIHOE 27.02 bubmorexa [IOK
P ) P ' https://m.eds00.ru/863e8878
CKpEIIUBaHKe
WTHOPUIHOE CKpEIIBaHUE. 3aKOH
25 fllesaBHF::quoro Hapcnl(laI OBaHMS 05.03 bubmorexa LOK
a1 ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CreruieHHOe HacJIeI0BaHUE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5 12.03
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBaHUS Y TIPO30(HIIBI HA
TOTOBBIX MUKpPOIIpErapaTaxy
27 I'enetuka moma. HacimenmoBanme 19.03 bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HN3smenuuBocth. HenacnencrseHuas
U3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 o 1 0.5 02.04
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHnnass "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 09.04 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bubmuorexa [JOK
30 Perieritia wenosexa 1 1004 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1 23.04
U3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenexuus Kak HayKa U MpoLecc 1 30.04 htts://m.edsoo.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 07.05 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHoIorus Kak orpacib 1 14.05 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
IToBTOpEeHUE 21.05
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

® buonorus, 10 knace/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.1.,
AxnmonepHoe obmiectBo «M3narensctBo «IIpocBenieHue;

e buonorus, 11 kmace/ Kamenckuii A.A., Kacniepckas E.K., CuBormnazos B.1.,
AxrmonepHoe obmectBo «M3aatenbeTBo «IIpocBereHue.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Boponmnos, H.H. buonorus. O6mas ouonorus. 10-11 kmaccel: YueOHUK 11
o0meo0pa3oBaTeNbHBIX yupexkaenuid: bazossiii yposens / H.H. Boponmos. - M.:
IIpoceemienue.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
e OT'UC mos mkona https://myschool.edu.ru/;

® DJIEKTPOHHBIN OaHK 3aJaHuil I OLIEHKH (PYHKIIMOHATIBHOM IpaMOTHOCTH
https://fg.resh.edu.ru/;

e bu6mmoreka [1OK https://m.edsoo.ru/f2a34950;
o denepalibHBIA HHCTUTYT TeJaroruueckux usmepenni https:/fipi.ru.



https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://fipi.ru/

