





INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMHM TEOPETHYECKYIO OCHOBY JUISl OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buoiorus» cocraBuim:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEOOBAaHWU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TOJOXKEHHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUoIorumy,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNIx, 00 oOuieil cTparerun 00y4eHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu YydyeOHOro mpenmera «buonorus»,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3ylnbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOCHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HAHUH O CTPOCHMHU KUBBIX CUCTEM PA3HOT'O paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€JIecO00pa3HOro MOBEAICHUS B OKpYKarollel MPUpOIHON cpefe,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATETLHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMAaHMS K MPUKJIATHOW HANpPaBICHHOCTH y4eOHOro
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCThIO 00eCreYeHUs YCIOBHUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAroiaraet
dopmupoBaHHEe y O0YyYarOUUXCs CHOCOOHOCTH AMaNTHUPOBATbCd K M3MEHEHHMSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOYy4alOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMIUTEIbHBIX PHU3HAKaX — YPOBHEBOM
OpraHM3aliil U OHBOJIOLMU, CO3JaéT YCIOBUSA [UIA: TO3HAHUS 3aKOHOB >KUBOM MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro oodpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, IEGHHOCTHOTO OTHOLICHHUS K )KMBOH MPHUPOJIE U YECIIOBEKY.

Bonbmioe 3HaueHne OWMOJNIOTHS HUMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYIBTYPBHI, CIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUI C TPEJCTABICHUSMU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe MM0OJI0KEHUS 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 OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT d3JIEMEHTBl COJIEpP’KaHUs, KOTOpbhIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepwaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4ueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOIINE COACPKATEIbHbBIE JTUHUU:
«buonorus kak Hayka. MeToibl HAy4YHOTO To3HAHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enp u3ydenus yuebHOro mnpeamera «buosorusi» Ha 06a30BOM YpPOBHE — OBJAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 9TU 3HAHMS 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 OHOJOTMYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBUiax, CIyKallMX OCHOBOU Il (OpMUpPOBaHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTH;

dbopMupoBaHHe Yy OOYYarOMIMXCS TMMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPUYECKHX
CITOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIXO0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmmell KyabTyphl, (DYHKIHOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHHe y OOYYArONIUXCS YMEHUH WILTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAHUN B MPAKTUYECKOM EATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOCHHS AITUUECKUX HOPM MpHU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
NOCJIEACTBUM CBOEH JEATENbHOCTU IO OTHOIIEHUIO K OKpYXarouled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIIbHBIM yYYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB IMPEIMETHOH 001acTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OHMOJI0rHYecKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, J[x. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW MTPUPOJIBI».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IbI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTreo1IeHOTHUECKUI ), ONOCEPHBII.

Jemoncrpanum: Tabmuupl u  cxembl: «OCHOBHbIE TPU3HAKU KU3HH», «YPOBHU
OpraHu3aium *xuBoi npupoas». O6opynoBanue: Moaenab Mosekysl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl M MUHEPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Otmianuus  ¢GEpMEHTOB  OT
HEOPraHUYECKUX KaTaIn3aTOpPOB.

VYrneBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapubl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THIAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JUIMHUIOB Kak
HMCTOYHHKOB YHEPTUU.

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

byHKINN.



[utomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6axtepuii. CTpoeHHEe SyKapHOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
Onnomem6Opanubie opranouasl kiaetku: DIIC, anmapar I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Buner mnactun. HememOpaHHble OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA [IEHTP, EHTPUOIIH,
PECHUYKHU, KIyTUKH. DYHKIIMN OPraHOUI0B KJIETKH. BritoueHus.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KaproIiasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JMemoncrpanumn: Iloptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap./luarpammsr: «Pacnpenenenue
XUMHUYECKHX DJIEMEHTOB B HEKUBOM mpupoae», «PacrnpeneneHue XMMHUYECKUX 3JIEMEHTOB B
*KuBOM mpupone».Tabmuubsl U cxembl: «llepuoanueckas Tabnuila XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJEKyIbl BOJb», «brocuHTe3 Oemka», «CTpoeHrne MoleKynbl Oenka», «CTpoeHue
dbepmentay, «HykneunoBbie kucinoTel. [IHK», «Crtpoenme wmonexkynsr ATO», «CtpoeHue
DYKApUOTUUECKOU KIETKM», «CTpoeHue IKUBOTHOW KIETKH», «CTpOeHHE pPaCTUTEIbHOU
KJIeTKn», «CTpoeHHe MNpPOKapUOTUYECKOM KIETKH», «CTpoeHHE sApa KIETKH», «YTIEBOIbI»,
«JInmmaey.

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

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «3yueHue KaTaauTHYECKONW aKTUBHOCTU (epMEHTOB (Ha
nmpuMepe aMuias3bl WK Kartajiasbl)y».JlabopaTopHas padota Ne 2. «M3yueHue CTpoeHHUs KIETOK
pacTeHuid, KUBOTHBIX W OaKTepuUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax U HX
ONMCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS (IJIaCTUYECKUM OOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U TeTepoTpodHbd. Ponb gepmeHTOB B 0OMEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HM Ha
3emue.

OHepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBACICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucinopoaHoe oOkHCIeHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrtes3a. leHernyeckas wunpopmamms u JHK. Peanmzanums
reHeTu4YecKoi mHpopmanuu B KieTKe. | eHeTMUeCKui KOJ W ero CBoWcTBa. TpaHCKpUIIIHUS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB (. W.
NBanoBckuii). OcOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc uMmyHOepUIIMTa YeTOBEKa
(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHsI BUPYCHBIX 3200 ICBaHHIA.

HemoncTpaumu: [loptpetrsr: H. K. Konsuos, /. . UBanosckuit, K. A. Tumupszes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue AHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TreHa», «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupycsn,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus  JIHK».  OGopynoBanue: Moxenu-ammiukauuu — «Yasoenne JHK u
TpaHCKpUINLUD», «bruocunres 0enka», «CTpoeHue KIeTku», moaenb crpykrypsl JHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKki, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
nportekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOMIHBIM U TarUIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnerkn — muto3. Crazum muto3a. IIpomecchl, NmpoucxondliMe Ha Ppas3HbBIX
CcTausgIX MUTO3a. bromorndecknii CMBICII MHTO3a.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHuE,
BEreTaTHBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYHUS OT OECIoI0ro.

Meiios. Craguu meiosa. Ilpomeccsl, nmpoucxonsmiue Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbIC M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [To/10BBIE *Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs —SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpYJIsIus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBHOTO Pa3BUTHS: MPSMOE,
HemnpsiMoe (JIMYMHOYHOE). BiumsiHue cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.



JMemoncTpanuu: Tabmumbl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OpraHU3MOBY, «J[BoliHOE
OIJIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTEHUIY, «Jlenenune
KIeTKku Oaktepuitny, «CTpOCHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KiieTouHbIi
uukm», «Pemmmkamus JAHK», «Mwuto3», «Meho3», «lIpsimMoe u HempsMoe pa3BUTHER,
«["amMeTorene3 y MIIEKONUTAKOUIUX U YEIOBEKa», «OCHOBHBIE CTAUU OHTOI'C€HE3A).

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIIEKOMHUTAIOLIETOY,
«Siueknerka muiekonuTarouiero», «KapuokuHes B KJIETKax KOpelIKa JyKay, MarHUTHas
Moaenb-anrukamnus «Jlenenue kinetku», moaens JIHK, moxens MeradazHoit XpoMOCOMBI.

JladopaTopHble u nmpakTU4eckue padorwi: JlaboparopHas padora Ne 3. «HaGmronenue
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIMpENapaTax».

Jlabopatopnast pabora Ne 4. «/3ydeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTH M H3MEHYMBOCTH OPTraHM3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMU M
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIOIIOTUYECKUH, UUTOTeHETHYECKH, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB, ycTaHOBJICHHBIE ['. Mennenem.
MounorubpuaHoe ckpelBaHue. 3aKoH eIMH0-00pa3usi THOPUAOB MepBoro nokosenus. [lpapuno
JOMUHUPOBaHMS. 3aKOH paculeruIeHHs Npu3HakoB. ['unoresa uncrotel ramer. [lonHoe u
HETOJIHOE JOMUHUPOBAHHE.

Jurnbpumnoe CKpemMBaHWE. 3aKOH  HE3aBHCHMOTO  HACJICIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsI ONIPEIeICHHs TEHOTUTIA OCOOU.

CuenneHHoe HacieqoBaHue mpusHakoB. PaGora T. Moprana no cHEIUIEHHOMY
HacJe0BaHuI0 TeHOB. HapylieHue ciernyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHpie W reTeporaMeTHble OpraHu3Mbl. HacrmemoBanue TNPU3HAKOB, CIEIJICHHBIX C
MTOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HAcleACTBeHHas. Ponb cpesbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BapnannonHubii psg u BapuannoHHas Kpuasd. Hopma peaknuum npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.

Hacnencreennasi, uian reHOTHIHYECKAsi, U3MEHUYUBOCTh. KOMOWHATHBHAS W3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTallMOHHAs
n3MeHYNBOCTh. Kiaccudukanus myranwii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
NPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetnka uyenoseka. Kapmorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
T€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXMMHUYECKHUN, MOJICKYJISIPHO-
reHetuyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1[[P-ananu3a. HacnencTBenHbie 3a0oneBaHus
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM MpPeIpacroiiokKEeHHOCTHIO,



XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHUS TEHETHUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

Hemouncrpaumu: [loptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H.
B. Tumodees-Pecosckuii, H. 1. BaBmiios. Ta0nuib! 1 cxeMbl: «MOHOTHOPHIHOE CKPEIIBAHIE
U €r0 LIUTOI€HETUYECKasi OCHOBAY, «3aKOH PACILEIJIEHUS U €0 HUTOT€HETUYECKas OCHOBAY,
«3aKOH YHCTOTHI raMeT», «/{urndpuanoe ckpeuBanuey, «L{luronornueckrue 0CHOBBI
TUTHOPHUIHOTO CKpeluBaHus», «Meo3y», «B3anumoaeiicTBie ajuieTbHBIX TE€HOBY,
«l'eHeTHYECKHUE KAPThl PACTEHU, )KUBOTHBIX U YEJIOBEKa», «I €HeTHKA MoJiay,

«3aKOHOMEPHOCTHU HaCJIeJOBaHMsI, CLEIUIEHHOTO C 1oJIoM», «KapuoTumnsl 4enoBeka u
KUBOTHBIX», «BUbI H3MEeHUNBOCTHY, «MoaudukamoHHas U3MEHYUBOCThY, «HacnenoBanue
pe3yc-takTopay, «['eHeTuka rpynn KpoBu», «MyTalnoHHasi U3MEHYUBOCTh.

Ob6opynoBanue: Moxenu-anmukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEY», «JuruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «J{po3oduna» (Hopma, myrauuu GopMbl KPbUIbEB U OKPACKU Tena), repoapuit
«I"opox mOCEeBHOW.

JlabopaTopublie U npaxkTudeckue padorwi: JlabopaTopHas pabora Ne 5. «M3ydenue
pe3yabTaTOB MOHOTHOPHIHOTO M TUTUOPUIHOTO CKPEIIMBAHUS Y JpO30(GMIbBI HA TOTOBBIX
MUKpOIIpenaparax.

JlaGopatopHas pab6ota Ne 6. «/3ydeHne MoAU(PUKAIIMOHHON M3MEHYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX UEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekiusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBuioBa o meHTpax NPOUCXOXKIEHHS M MHOrooOpasust KyJIbTYpPHBIX pacTeHHH. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeleKIUMU. MacCcoBbIi U MHAMBUAYAIbHBIA OTOOpHI B CENEKLUUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoACcTBEHHOE CKpelUBaHUE — MHOPUAMHT.
Yucras snuHus. CkpelmiuMBaHUe 4YHUCTBIX JHMHUK. [erepo3uc, wuiam rubpuaHas cuia.
Hepoxacteennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuausanuss U e€  yCIexH.
HcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIOB. JOCTMIKEHHSI CEJEKUHUH PacTEHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas MHXKEHEpUsA. OTanbl CO3AAHMS
pexomOuHanTHOH JIHK u Tpancrennsix opranusmoB. Knertounas umxeHepus. Kierounsle
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue npodisempl. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncrpauuu: Iloptpersl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
WBanoB. Tabmuubl 1 cxembl: kapTa «L{eHTpbl MPOUCXOXKACHUS U MHOT000pa3usi KyJIbTYpPHBIX
pactenuit», «lloponbl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHu», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouotexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpEeHOC
TE€HOB, XpPOMOCOM).



OO6opynoBaHue: MyJsSKU IJIOJ0B U KOPHEIUIOAOB JUKUX (OPM M KYJIbTYPHBIX COPTOB
pacrenuii, repdapuii «CeabCKOX035ICTBEHHBIC PACTEHUS».

JlabopaTtopHble W mNpakTH4ecKue PpadoTbl: OKckypcus «OCHOBHBIE METOABI U
JOCTHKEHHUSI CENEKLMM DPACTEHUH M JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHUIO, IUIEMEHHYIO
depMy, cOpTOMCHBITATENbHBII  y4acTOK, B  TEIUIMYHOE  XO3sCTBO,  JabopaTtopuio
arpOyHUBEPCUTETA WIM HAYUYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpennochbuIKu BO3HMKHOBEHHUS 3BOJIOLMOHHONM TEOpUHU. DBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoj0ruu. BiusHue 3BOMIOLMOHHON TEOpUH Ha pa3BUTHE OUOJIOTUH U APYIHX HAYK.

CBuzerenscrBa 2dBomonuu. [laneoHTosOrMYECKHe: IOCIEN0BATENBHOCTh IOSABICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBO
U paznuuue GayH u GIop MaTeprUKOB U OCTPOBOB.

OMOPHOJIOTMYECKUE: CXOJCTBA M pa3iuyusi 3MOPHOHOB pa3HbIX BHJIOB 110O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtoumonHasg teopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMS JIapBUHHU3MA.
JIBIOKylMe CHiIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas W3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boorun (CTI) 1 €€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JIBuoxkymue cuiibl ((akTopbl) 3BOJIOLUUU BUJOB B mpupoje. MyTanuoHHbIN mpolecc u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymnsivoHHBIE BOJHBI U JApedd reHoB. M3onmauusa u
MUTpaLus.

EcrectBenHblif oTO0Op — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boitoluu. [IpuMepsl npucnocodieHnit
y OpraHu3MoB. ApoMop(h 036l U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHbBIE (POpPMBI BHI000pA30BaHMS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BONIONUH: (QUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainensHas. HeoGpatumMocTs 3BoIONNY.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crienann3amnus. AJanTUBHAS paIdalus.
JdemoHcTpaumnu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmumpl u cxembl: «Pa3BuTHe OpraHmyeckoro Mupa Ha 3emiie», «3apoabIIIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApXxeonTepukcy», «PopmMbl OOpbOBI 3a CYIIECTBOBAHUE,
«EctectBennblit  oTO0p», «MHOrooOpazue CcopToB pacTteHuit»y, «MHoroo0Opasue mMopos
JKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMop(o3bI»,
«Mmmoanantanun», «OO0mas aereHepaius», «JIBwkymmue cuiabsl 3Bomonun», «Kapra-cxema



MapmipyTa myremectBus Y. JlapsuHan, «boppba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
Opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O06opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, KosuteKuus «lIpumepsl 3alUTHBIX IPUCIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHbBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoOieKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTCHMI», MOJenb ammummkanusa «llepekpéct XxpoMocom», BilaKHBIE IIpErapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozoduinay (HOpMa,
MyTalH (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue npuUCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKAECHUU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emiie: aOMOreHe3 W IMaHCHepMus. XUMHUYecKass 3BOJIOLUsA. AOUOTeHHbIN CHUHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHUYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOW 3BoJironK. HavanbHble sTansl Ononorudeckoit sBomtouuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoronys. POpMUPOBAHUE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeojIoTMYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PacCTUTENBLHOTO MU XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi U >KUBOTHBIX. I[losiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)k€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3ydeHus aHnTponorenesa. CXoAcTBa U pa3inyus 4eJ0BeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((axkTopsl) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUI TPpyAa, MBILIUICHHE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm
MCKOMNIAaeMbIX OCTATKOB, BPEMsI CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBLIME pachl: eBpONeouaHas (eBpaszuiickasi), HEerpo-
aBcTpajionsiHass  (dKBaTOpuajbHAas), MOHTOJOWUIHAs  (a3MaTCKO-aMepHKaHcKas).  YUepTsl
IPUCHOCOOJIEHHOCTH TNPEACTABUTENCH UeNOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.



Tabmuupl u cxembl: «Bo3uukHoBeHHEe COTHEYHON CHCTEeMBbI», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kiuetka», «lIpokapuornueckass KIETKa»,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IIPEJKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Oo6opynoBanue: wmynsiku —«lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOrHYecKas Ta0uIla,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlabopaTopHble M IpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKLUAX».

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIAs cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M pa3jesibl 3KOJOTMH. MeToAbl 3KOJIOTMYEeCKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHW3MOB:  BOJHAas,  HAa3eMHO-BO3JylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKTOpOB. bruojornueckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHUN:  KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCaIU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aUMOJICHCTBUI AJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKH MNOMYJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MpPHUPOCT, Murpauus. JuHaMuka
YHUCIIEHHOCTH MOMYJISIIIUK U €€ PeryJssiusl.

JdemoHcTpauuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuue! u cxemsl: kapta «[Ipupoansie 3006 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJSALUU
uHY30pUn-TYhenbkn», «[luiessie nemnmy.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUNY.

JlaGopatopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYISIIUKA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobOmiectBo  opraHu3MoB —  OuoreHo3.  CTpykTypsl  OWOIIEHO3a:  BUIOBAas,
pOCTpaHCTBEHHas, Tpouueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckue cucteMbl (dkocuctembl). [loHsTHe 00 3KOCHCTEeME W OHOTeOIeHO3E.
QDyHKIHUOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTBI, pEIYyLECHTBHI.



KpyroBopoT BemiecTB M TMOTOK 3HEPrUd B IKOcucTeMe. Tpodwuueckue (MUIIEBBIC) YPOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIOKa3aTeld 3KOCHCTEMBI: OHmoMmacca,
OPOAYKIMS. DKOJIOTWYECKHE NHPAMHIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[IpuponHbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03Ep M peK. ODKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOIIOT€HHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBL. buojoruueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnHoobpasue kak (akTop ycTOMUMBOCTH sKOocucTeM. CoxpaHeHHe OMOJIOrHYecKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o O6mocdepe. I'panuibl, coctaB U CTpykrypa Onocdepsl.
Kupoe BemectBo u ero ¢yHkuu. OcoOEHHOCTH Ouocdepbl Kak IN00ATbHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemiecTB U OHMOTN€OXMMHUYECKHE ILMKIbI 3JIEMEHTOB (YyIiiepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obansHbIe
9KOJIOTHYECKHUE TPOOIIEMBI.

CocymiecTBoBaHuE NMPUPOJIBI U yesoBedecTBa. CoxpaHeHue OMopa3HooOpasusi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOIHBIMU peCypcaMu U UX
ucnoip30Banue. JJoctikeHuss OUONIOruK U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «llumessle nenu», «buorneHo3: coctaB u cTpykrypa», «lIlpupoaHsie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yenoBexy,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMa XBOWHOro Jeca», «buoleHo3
BOJIOEMA», «ArponeHo3», «lIpumepHble aHTPONOrE€HHbIE BO3JCUCTBUS HA TPUPOLY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelIas
cocTasisonas ouocheps», «PakTopsl Aerpaganun nousy, «I[lapHuKoBeIi 3hhexT», «PakToOpbI
PalMOaKTUBHOTO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenne
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopot azora B mpUpoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynele OMOIICHO3BD», repbapmii
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomeno3», «BpemuTtenu  BakHEHMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM U KOJUIEKIIMM pPAacTeHUH U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
denepanun, N300pakeHHsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS
00y4arIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pE3yJbTaTOB OCBOCHHUSI Tpeamera «buonorusy» BblIeIECHbI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolUIMXcs PYKOBOJACTBOBAaThCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1LI€TI U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» MOCTUTaloTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON IEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHCKHUMHU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEHW MO3UIIUU JIMYHOCTH, MAaTPUOTU3MA,
YBaXEHHSI K 3aKOHY U TPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PE3yJIbTAaThl OCBOCHMS yueOHOro mpeaMera «bruonorus» N0KHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacIIMpeHUE >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCe Pean3allid OCHOBHBIX
HaIPaBIIEHUN BOCIIUTATENIBHOMN IeATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOYYAIOIMIETOCS KAk aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

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

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX IMPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMU, KYJbTYPHBIMH LIEHHOCTSIMA U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTITOHEHTOB MPH 00CYXJICHUH CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoamMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHUBATh CUTYAIMI0 U MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi SCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCHPOBAHHBIM PEXXHM 3aHATHH U OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIMINX 3JOPOBbIO M JKU3HU JTFOCH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccun u peaTn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TIJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCEU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PeleHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOpPETACMbIe TIPH M3YUCHUH OWOJIOTUW 3HAHUS U YMEHUS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJl MOBEICHUS B INPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTHUBHOE HEIPUATHE JIEUCTBHI, MPUHOCSIIIMX BpPEI OKpYKAloUIeH MNPUPOIHON Ccpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JESATETbHOCTH  SKOJOTMUYECKOW HANpaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBAThCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O €IUHCTBE TNPHUPOJABI, YETOBEKa U OOIIeCTBA, B TMMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pemeHnn mpooieM COXpaHEHHUs MMPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOMW IMBHIM3AINUN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBHIXOJA W3 TI00aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHust epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECKHUX 3HAHHWM B IEJIAX MOBBIIICHHS OOMICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHATBHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJOB MO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TONy4yaeMble 3HAHUS IS aHajdu3a W OOBSCHEHHS SBIICHUUN
OKpYXKAIoIIer0o MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHMOJIOTHYECKHE 3HAHUS IS PeIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33pEHHsA OOyYaroIUXCAd MEXKAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpOIlecC, CHCTeMa, HAayuHbld (DakT, MPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHOW T'PAaMOTHOCTH M COLMAIBHOW KOMITETCHIIMH OOYyYaroIIuXCs,
CHOCOOHOCTh o0yyJarommuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CPEIHEro 00Iero oO0pa3oBaHMS
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

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

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAaHUN MPUEMBI JIOTMUECKOTO MBIIIIEHUS (aHaAIN3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIEHMs), pPacCKpbIBaThb CMBICH OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpeAeNaTh LEIH JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHHUS (MHIYKTUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH M NMPOTHUBOPEUHSI B pacCMaTpUBAEMBIX SBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs NMPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCJIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIQ/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npoodieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMY, MPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTyallUsiX, B TOM YHWCJE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BATEIbHON JAEATEIBHOCTU U
KU3HEHHBIX CUTYaLUsX;

BBISBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelleHHs, HaXxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJI€ PpELIEHUS 3a7aud pe3yabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(OpPMALMIO pa3IMYHBIX BHIOB U (GoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe M MaTeMaTW4ecKHe 3HAKHM U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIGHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/UlaraéMoi 3aJa4yy, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JpYruX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHny O0MoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
NeHcTBUS MO €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenessiTh polu ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThl;

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

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAaUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIECHUS NpoOJieM M HX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NIE€ATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BATENBbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKON SPYIUIIUH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu KaKk OCO3HAHUSI COBEPILAEMbIX JEeUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CrieruuuecKkue sl yaeOHoro npeamera «buosorus» HaydHbIe 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI IO roJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYyHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB U MOHSATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jiaraTb OMOJOTMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAsd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuil H. U.
BagunoBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECCTBEHHbIE IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIraHU3MOB, OCOOCHHOCTH IPOLIECCOB: 0OMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTY4YE€HHbIE 3HAHUA U1 OOBSCHEHHS OMOJOIMUYECKUX IMPOLECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYKaloIIed MPUPOAHON cpele, MOHUMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACIEeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIeI0BAaHMS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh W HHTEPIPETHUPOBATH HHQPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), STUYECKHE ACTIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIE COOOIICHHS, 0000IIas
Ouonornyeckyro HWHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHHs KU3HEHHBIX 33/1a4;

YMEHHUE PacKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BHI, TIOMYJISIIIHS,
reHooHJ, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JKOJIOTMYECKHE (PAKTOPBI, HBKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEJyLIEHTHI, LIEN MUTaH!s, SKOJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHHE W3/Iaratb Owosnorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHS SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpeaensTb rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBIEHHE 3aBUCHMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSAIUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LENbI0 00ecreueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOWIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOU onosorun Ui palnoOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEILIECTB U SHEPIUHU B SKOCUCTeMax (LIeNy MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPaKTUUYECKUe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHbBIM U 1a00opaTOpHBIM 000pyI0BAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHHUA W3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOoW HMH(pOpMalMU, HAay4yHO-IIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

yMEHHE CO3]aBaThb COOCTBEHHBbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
bubmuorexa [IOK
L brotorit kak Hayka 2 0 05 https://m.edscL)E).ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 KuznenesreabHOCTb KJIETKH 6 0 0 https://m.e dsc])_E).ru 17§416292
5 Pa3mHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 0 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 1 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
8 Peseparioe Bpess 1 0 0 https://m.edsci.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 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

KounvecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoymuecTno yacos Nara D1eKTPOHHBIE HUPPOBLIE
i Tema ypoka Konrpoabnbsie IIpakTuueckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 0 0 07.09.2023 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS YKHBOH
, | mrmTm—— y
j P ' 14.09.2023  https://m.eds00.ru/863e6122
METOIOB IIPU U3YyYCHHUU
OMOJIOTHUECKHX 00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 0 0 bubmuoreka [JOK
MPOLIECCHI U UX M3YYeHHE 21.09.2023  https://m.eds00.ru/863e6564
4 XuMUYeCKuil cocTaB KiIeTku. Boma 1 0 0 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIH 28.09.2023  https://m.edso0.ru/863e674e
bu6mmorexa [IOK
b . 1
> eaicit. COCTAR 11 CTpOCHIe bemion 0 0 05.10.2023  https://m.eds00.ru/863e6h72
depMeHThI — OMOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubnuorexa [IOK
KaTaJIUTHYECKON aKTHBHOCTH ' 12.10.2023  https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIa3bI
WJTU KaTajiasbl)»
bu6mmoreka [JOK
7 LI 1 0 0
Yraeonet. Jlummuet 19.10.2023  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

Hyxneunoseie kucnotrsl. ATO

bubmuorexa [JOK

09.11.2023  https://m.edsoo.ru/863e6d5c
HcTtopus 1 METOIbI U3YUCHUS
9 kietku. Knerounas 0 bubmuorexa [JOK
teopust. KiteTka Kak menoctHast 16.11.2023  https://m.edso0.ru/863e6e88
KUBas CHCTEMA.
CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora No
2 «3ydeHue CTpoeHUs KIETOK bubnnorexa [HOK
10 pacTeHui, KUBOTHBIX, IPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
. 30.11.2023
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax 1 ux
OITMCaHHE»
Kontponbnas padota Nel o reme
11 "XHMHrjeCKHH COCTaB M CTPOCHHE 0 93.11.2023
KJICTKH
12 OOMeH BelecTB Uil METa00IU3M 0 Bubmiorexa LIOK
07.12.2023  https://m.edsoo.ru/863e766¢
bu6nmoreka [JOK
13 boTocues. Xemocintes 0 14.12.2023  htps://m.eds00.ru/863e7c98
14 DOHepreTnyeckuii 00MeH 0 bubamorexa IOK
21.12.2023  https://m.edsoo.ru/863e7aae
XKu3HEHHBII UK KIICTKH.
Henenune knetku. MuTos.
15 JlaGoparopHas padota Ne 3 05 bubnnorexka [JOK
«HabunroeHre MUTO3a B KIIETKaX 28.12.2023  https://m.edsoo.ru/863e7dc4

KOHYHMKA KOPCIIIKaA JIyKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»



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

16 buocuntes Oenka. Peakimst 0 bubmuorexa [JOK
MaTPUYHOTO CHHTE3a 11.01.2024  https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 Tpancmaums — brocuntes benca 0 18.01.2024  https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubnuorexa [JOK
BHPYCHI 25.01.2024  https://m.edso0.ru/863e7540
@opMBbl pa3MHOKEHUS bubmiorexa LIOK
19 OprAHHIMOB 0 01.02.2024 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meitos 0 08.02.2024  https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
91 OmnonorBopenue. JlabopaTopHast 05 bubnuorexa [JOK
pabota Ne 4 «3yueHue CTpoeHUs 15.02.2024 = https://m.edso0.ru/863e81b6
TMTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
99 NunuBunyansHOE pa3BuTHE 0 bu6nmoreka [JOK
OpraHU3MOB 22.02.2024  https://m.edso0.ru/863e8436
I'enernka — Hayka
23 HSCJ:GI[CTBGHHO(?’,TKI/I I/(I) 0 bubmorexa HOK
29.02.2024  https://m.edso0.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEIOBaHUS
24 an/I3HaK011:. MOHOFI/IGPI/I),IHHOG 0 bubamorexa IOK
07.03.2024  https://m.edso0.ru/863e8878
CKpELIMBaHNE
55| senomremm 0 b norera LIOK
14.03.2024 = https://m.edsoo.ru/863e89a4

HACJICOJOBaHUA IPU3HAKOB



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

T'enetuka nona. Hacnegosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

21.03.2024

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

27

CuernieHHOE Hacle0BaHNe
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yueHune pe3ynbTaToB
MOHOTHOPUIHOTO U JUTHOPHUIHOTO
CKpEIIMBaHUA y APO30(HIIBI HA
TOTOBBIX MHKPOIIpENapaTax»

0.5

21.03.2024

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

28

29

30

N3mMeHYnBOCTSD.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast ©3MEHYMBOCTb.
JlaGopatopHnas pab6ota Ne 7.
«AHaJIN3 MyTalui y 1po30QpHIIbl
Ha FOTOBBIX MUKpPOIIpenapaTax»

T'eneruka uemoseka. O000IIIEHE

o Teme «HacimeacTBeHHOCTh U
HU3MCHYUBOCTb OPTraHHU3MOB»

0.5

0.5

04.04.2024

11.04.2024

18.04.2024

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

bu6nmoreka [JOK
https://m.edso0.ru/863e8efe

bu6nmoreka [JOK
https://m.edso0.ru/863e8d78

31

Kontponbnas padota No2 o tem
«HacnencTBeHHOCTh 1
W3MEHYUBOCTH OPTaHU3MOB).

25.04.2024

32

33

Cenexuus Kak HayKa U MpoIiecc

MeToapl U JOCTHXKEHUS CENEKIINU

08.05.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

bu6mmoreka [JOK



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

pacTeHUI U KUBOTHBIX

15.05.2024

https://m.edso0.ru/863e9214

34 buotexnonorusa xak oTpaciib

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

22.05.2024

bu6mmoreka [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
1 DBOJIIOIHS M METOJIBI €€ M3YUCHHS 1 bubmmorexa [JOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hi60p§T0pHI;H pabora JI\;Q 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edso0.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubmmoreia LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHNU3MOB U
7 BUJ000pa3oBanue. JlabopaTtopHas 1 05 bubnnorexka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJILHOTO XapaKTepay
8 Hamnpasnenus n nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIHH

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

HeoOpatumocTs 3BoOIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/bI €€ U3yUECHUs
1 ['unoTe3sl MPOUCXOXKACHUS KU3HU bu6mmorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 110 3pam bubmumoreka [IOK
12
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTnueckas padorta Ne 1 bubnnorexa [HOK
13 0.5
«M3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUICKIIUSX
CoBpeMeHHas cucTema bubnuorexa [JOK
14
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJoBeKa
UYenoseyeckue pacsl U PUPOIHBIE bubnmnorexa [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHIE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJOTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6nmoreka [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

AOGuoTtnveckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHBIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusgnue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktudeckast pabota

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoIeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupamuibl. CBOMCTBA 9KOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [IpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubnuorexa [IOK



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

ouochepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



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




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
1. Buoaorus 5 kiaacc. ba3zossiii yposens/ [laceunuk B.B., Cymatoxun C.B., 'anonrok 3.I".,
[IBenos I'.I'. U3narensctBO «lIpocBemenue

2. Bwuonorus 6 kiaacc. [lonomapésa .H. u ap. M.Benrana —I'pad.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Buosnorus 5 kiaacce. ba3ossiii yposens/ [laceunuk B.B., Cymatoxun C.B., I'anontok 3.I.,
[IBenos I'.I'. M3narensctBO «lIpocBemenue»

Buosorus 6 kiaacc. [Tonomapésa U.H. u ap. M.Benrana — I'pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnurorexa LIOK: https://m.edsoo.ru/863cca60

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

https://m.edso0.ru/863ccf56

https://m.edso0.ru/863cd0c8

https://m.edsoo.ru/863cd9ce

https://m.edso0.ru/863cd65e



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

N.H.ITonomapesa, O.A.Kopuaunosa 10-11 kmaccel. ba3oBsrii ypoBens.// 5-11 knaccs:

nporpammsbl. — M.: Benrana-I'pag, 2019 roza;

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
W.H.ITonomapesa, O.A.Kopaunosa 10-11 kmaccel. ba3oBsrii ypoBens.// 5-11 kmaccsr:

nporpammel. — M.: Benrana-I'pad, 2019 rona;

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuroreka LIOK: https://m.edsoo.ru/863e6122

https://m.edso0.ru/863e6564

https://m.edso0.ru/863e674e

https://m.eds00.ru/863e6h72



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




