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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHMH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buoiorus» cocraBuiIn:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIINUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONpEeNIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOydYarolIMXCs CcpeAcTBaMU YydeOHoro rmpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleleHHue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, TIOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroMXCsl.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN AEATEIbHOCTH/Y4eOHBIX NEHCTBUN 00yUJarOMIUXCsl IO
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif YpOBEHb) peanv30BaH IMPUHIIHUII
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpUBaETCs
HAIPaBJIEHHOCTh HA PAa3BUTUE 3HAHWI, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosTomMy Hapsay C H3ydeHHEM OOIIEOMOJIOTMYECKHX TEOpHM, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWH B TOBCETHEBHOM KM3HU IS PEIICHUs MPUKIIAAHBIX 33/1a4, B TOM YHCIe: MPOopUIakTUKU
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoaUKTOBaHO HEOOXOIUMOCThIO 00eCHedeHUs YCIOBHUM Ui pelIeHHs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYecKOoro o0pa3zoBaHus, KOTOpasi Mpearnoaraet
dopmupoBaHHe y 00ydYaromuXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmpsieT 1 0000IIaeT 3HaHUS O JKUBOU MPHUPOJIE, €€ OTINIUTENBHBIX MIPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUISA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IGHHOCTHOTO OTHOIICHHUS K )KHBOH MPHUPOJIE U YETIOBEKY.

Bonpimioe 3HaueHwe OWONOTHS UWMEET TaKXKe M pPEIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, copanu3anu odyyaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX 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 OOyUaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesaresnbHOoCcTh. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUSIX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHusI.

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 CIACAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yYJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

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

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHMHM, MHOTOO0OpPa3sUU M OCOOCHHOCTSIX HBBIX CHCTEM pPa3HOTO YPOBHS OpTraHMU3aIlWH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3aINU;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYyJarOUUXCsl YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEJACHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B TIOBCEJHEBHOW JKM3HU JUIS OIEHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buosnorus», 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 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI MUpa. CucTeMa OMOIOTHIECKUX HaAYK.

MeTop1 TO3HAHUS KUBOM PpUPOIbI (HAOIIOJEHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYCHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M1 UX OPraHU3alUs.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIH.

JdemoHcTpaumuu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIUU KHUBOK
IPUPOJIBI».

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MUHEPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHre 0eIK0B. AMUHOKHUCIOTEI — MOHOMEpHI OenkoB. HesameHnmbie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otinuust  ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0Io3a). buonorndeckue GyHKIUHA
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
MCTOYHUKOB PHEPIHH.

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

GyHKIHIH.



[{utomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(dakToOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHSI KIICTKH.

Knerka kak nemnocTtHas >kuBas cucrema. OOIue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
IpokapuoThyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: JIIC, anmapar [onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KT'YyTUKU. DYHKIUU OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacrnpeneneHre XUMHYECKHX JJIEMEHTOB B HEXHUBOH MIPUPOJIE»,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CtpoeHne MoneKkyisl Oenkay, «Ctpoennue GpepmMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHUECKOH
KIeTkn», «CTpoeHue KHUBOTHOH KiIeTku», «CTpOeHHE pacTUTENbHON KieTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOIAbD, «JIUImHUIbI».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «3yueHue KaTaaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHE CTpPOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaeaTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons depmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emue.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIlbl JHEPreTHIecKoro ooMeHa. [ mukonms. bpoxxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TreHEeTU4eCKOoi nHpopMamu B KieTke. ['eHeTHuecKuit Ko M ero cBoWcTBa. TpaHCKpHUIIUS —
matpuunblii cuate3 PHK. Tpancmsamnus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropuss oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUWKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpoduiiakTuka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHkumonupoBanue reHa», «CuHTe3 Oenmka», «leHermyeckmii  Kom», «Bupycem,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM >KU3HEHHBIH 1Mk kieTku. WuTtepdasza u muro3. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIMIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETrE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meito3. Cranun Mmenosa. IIpomeccsl, nmpoucxoadmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [Tosi0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysLus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HempsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
OaxTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Merosy, «IIpsMoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonurarouiero», «KapuoknHe3 B KJIETKax KOpelika JIyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTPOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKHU. BKitag pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYIISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHUS. | eHeTHuYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAacJEeAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOpUIOB MEPBOTO MOoKoIeHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMS. AHAIU3UPYIOLIEe CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clernieHrs TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl M”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpembl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakiuuu. CBoHCTBAa MOANPUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBennas, nivM reHOTUNIUYECKasi, W3MEHYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moNIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
U3MEeHYUBOCTh. Kiaccuukamus myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacToTa u
MPUYMHBI MyTaliii. MyTarenHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHust
YelOBeKa: TeHHBbIe OoJie3HH, OOJE3HM C  HACIEACTBEHHON  MPEapacioyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETUYECKAsl OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4yenmoBekay, «['eHetuka momnay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm Kpou», «MyTalnnoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-aniuimkanuu «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «/Ipo3oduna» (Hopma, mytanuu HopMbl KPbUIEEB U OKPACKHU Telna), repbapuit
«"opox mOCEeBHOW».

JlabopaTopHble U IpakTHYeCKue padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlabopatopnast paborta No 7. «Awnanm3 wmyrauuid y Apo30duiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka U Ipoliecc. 3apokKJIeHUe CEeNeKIu U qoMectukanusa. Yuenne H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOroo0pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMHU
pacTeHul U XUBOTHBIX. OTIeHKA dKCTepbepa. bIu3KOpOoACTBEHHOE CKpEIIMBAHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
NckycCcTBEHHBIN MyTareHe3 W MOJYyYEeHHE MOJUIUIOWIOB. J[OCTHXKEHUS CEJNEeKIMH PaCTeHHMH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATIEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiaembl. MO —
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoasl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYJSDKU IUIOAOB U KOPHEIIOJAOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLMUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBo/nrOHOHHASA OHOJIOTHS.

[IpennochbuIKu BO3HUKHOBEHHUS 3BOJIOLMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpHUs U €€
MecTO B OMoJI0ruu. BiMsHue 3BONMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHM U APYTUX HAYK.

CupgerenbcTBa HBOIONMM. [lameoHTOIOrMUYECKUE: IOCIEI0BATEIbHOCTh OSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBoO
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iuyus 3MOPHUOHOB Pa3HBIX BHUJOB I103BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTWYHbIC, PYIUMEHTApHbIE OpIaHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUECKUX MYTEeH Y BCEX OpraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIOKyle CHiIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpees€HHAas W3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JIBuoxkyme cuiibl ((pakTopbl) 3BOJIOLNUU BUJOB B mpupoje. MyTanuMoHHbIN mpolecc u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiioHHBIE BOJHBI U JApedd reHoB. M3onmauusa u
MUTpaLus.

EcrectBenHblif oTOOp — Hampabistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar sBoitouuu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATI TAIIUH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (POPMBI BHI000pa30BaHMS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MaxkposBomorus. @opMbl 3BONIONUHN: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napanensHas. HeoGpaTumMocTs 3BoIOLNY.

IIpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anys. AJanTuBHasi paauausl.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppObI 3a  CYIIECTBOBAHUEY,
«EcrecTBenHbli  0TOOp», «MHOroOOpa3ue copToB pacteHuii»y, «MHOroodpasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocoGneHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, KosuteKuus «lIpumepsl 3alUTHBIX TPUCIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHbBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHMil», Mozaenp anmuukauusa «llepexkpéct xpomocom», BiIaXKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipo3zodunay (HopMa,
MyTalu (GOpMBbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Jlaboparophnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOIEHHOCTH OpraHu3mMa U eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHayuHble TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BO3HUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W IMaHCHepMus. XUMHUecKass 3BOJOLMA. AOUMOTeHHbBI CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xku3HM Ha 3emse 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ TEpPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o301ickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKHM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Nepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TIeojIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
PacTUTENBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U XKMBOTHBIX. llosBienwue,
pacuBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue IBOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMS  4YENOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe npeacTaBleHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3ydeHus aHnTpornorenesa. CXoAcTBa U pa3indus 4eJ0BeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopel) aHTpororeHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILIUICHUE,
peusb.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UeIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



HCKOMaeMbIX OCTATKOB, BpPEMsI CYIIECTBOBaHHS, 00JAaCTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacturenpHas kietka», <«OKuBoTHass kiueTtka», «lIpokapuornueckas KIETKa»,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeuecKkre pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJoruieckas Talnuia,
KosuteKus «®opMbl COXPaHHOCTH UCKONIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTueckast padota Ne 1. «3ydeHre MCKOMAEMBbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTEKIIUSX .

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

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd M pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JyIIHas,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[eicTBHE IKOJIOTUYECKUX (PAaKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTOmepuoan3M.
[TpucnocoOeHns opraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOpPOB. bronornyeckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKHA MNOMYJsiiui. OCHOBHBIE IOKA3aTelNW IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JnMHaMuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ peryJsaiusl.

JdemoHcTpaumuu:

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

Tabmune! u cxemsl: kaprta «[Ipupoansie 3086 3eman», «Cpebl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD.

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

[TpakTrueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

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

Dkojnoruyeckue cucreMbl (3kocuctemsbl). [lonstue 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AJKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUU B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: OHomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonorndyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o 6uocdepe. I'panHuiipl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (Yrjepoja, as3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHus B ouocdepe. [1odbanpHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHOOOpa3Hsi Kak OCHOBA
ycroifunBoctu Onocdepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pecypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «Ilumesie nenu», «buoneHo3: coctaB u CTpyKTypa», «IlpuponHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBeky,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOWHOro Jjecay, «buoreHos
BOZOEMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLY»,
«BaxHelme WCTOYHHUKHU 3arps3HEHHs] BO3/AyXa W TPYHTOBBIX BOa», «l[louBa — BaxHeifmias
cocrapnstomas ouocheps», «DakTopsl Aerpaganuu nousy, «I[lapaukoBsiil 3¢ dexT», «PakTopsl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Onochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIEJTb-aNTTHKALHS «Tunuunsle OMOIICHO3BD», repOapuii
«PacturenbHble  cooOmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX
CENTbCKOXO3SUCTBEHHBIX  KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHWHl W  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpyImaM oxHoro Buaa, Kpacnas kuaura Poccuiickoit
®deneparun, N300paskeHHsI OXpaHIEMbIX BHI0OB paCTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K pe3yslbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType IMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS mpenMeTa «bBHONOTHS» BBIIEICHBI
CIICAYIOIINE COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCS  POCCHMCKON  Ipa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
HAJIMYMEe MOTHMBAllMM K OOYYEHUIO OWOJIOTWH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPECHHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTSH M MCTOPUYECKUX TPAJUIUN Pa3BUTHSI
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOyYaromuMXcs pPYKOBOACTBOBAThbCA B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OHMOJIOTMYECKOTO 00pa30BaHMsl, HAJIMYUE SKOJOTHYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBHTH IIC]IU M CTPOUTD )KM3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHS IpenMeTa «BbHONOTHs» JOCTHTaloTCS B €IMHCTBE
y4eOHOI M BOCIUTATENBHOHN JESITEIBbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHICKHMU
COLIMOKYJIBTYPHBIMU, UCTOPUYCCKHUMHU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MIPUHSATHIMU B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IMPOIECCAM CaMOITO3HAHMS,
CaMOBOCTIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTUSl BHYTPEHHEH NMO3MIMHU JMYHOCTH, MAaTPUOTHU3MA,
YBOKEHHS K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPy/Aa M CTapuieMy IOKOJICHHIO, B3aUMHOTO
YBOKEHHS, OCPEKHOTO  OTHOMIICHUS K  KYJIbTYPHOMY  HACICIUIO W TPAIUIHIM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparnu, mpupoie U OKPYKAIOIICH cpee.

JIMYHOCTHBIE Pe3yNabTaThl OCBOSHHS YUeOHOTO mpenMeTa «BHonorusy» MOMHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3WIMEeH JMYHOCTH, CHCTEMOW IEHHOCTHBIX OpPHEHTAIMid, TO3UTHBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacmmpeHue KU3HEHHOTO OIBITa M ONBITa JEATEIFHOCTH B IMPOLECCE Pean3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEILHON S TETHbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

C(OPMUPOBAHHOCTh ~TPAXKIAHCKOH TO3MIMU  OOydaromierocss Kak aKTUBHOTO |
OTBETCTBEHHOTO WJIEHA POCCUIICKOTO O0IIECTBa,;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEW, YBaKEHHE 3aKOHA W
IPaBOIIOPS/IKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEsATEeIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENbHBIX 33/1a4, BBITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPIMEHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBIACHATH €€;

yMEHHE YYUTHIBATH B  CBOMX JICHCTBUSIX  HEOOXOJMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIFOJICH C pa3HbIMH YOKICHHUSIMHU, KYJIbTYPHBIMHU [EHHOCTAMH U COLMATBLHBIM
TIOJIOKCHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
NIO3HABATEIbHBIX M HCCIEIOBATENBCKUX 33a4, YBAXXHTEIHHOIO OTHOLICHUS K MHEHHIO
OTIITOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOIIOTUIECKOTO CO/ICPIKAHMS,



TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKOM IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HAclIeAMI0 M IaMATHUKAM IPUPOJIBI,
JocTHXeHUsAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHME M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIIeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS,

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJOB
Poccumn;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOIMOHAIBHOTO BO3/ICMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLIMOHAJIBLHOIO 0JIArONONyYHs:

MOHUMAaHWE W pealin3aius 310pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynsipHas (u3Mueckas aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS aKOroJs,
HAapKOTUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSITeNIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AeITeIbHOCTH, YMEHHE COBEPILATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HH;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOILIEHHE K MPUPOE KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKpY>Katoleil cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX IPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMbIe TIPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIEHUuH MpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI MOBEJCHUSI B NPHUPOJE, HAIPABICHHBIX HAa COXpPAaHEHUE PABHOBECHsI B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, NPHUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEICTBHS MPEeANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE PaA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATeIbHOCTH SKOJIOTHYECKON HAllPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(Uuku OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU L[ETOCTHOTO MPEACTABICHUS 00 OKPYKaIOLIeM
MUpPE Kak O €IMHCTBE MpHUPOAbI, dYeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHuUs
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHME MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BAaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpPyeMOi IpU U3ydeHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS U aHalIW3a M OOBACHEHWs SBJICHUHN
OKpY’KAIoIIero MHUpa M MPOUCXOJAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4yHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 MOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHUIO HOBBIX 3HAaHUU II0 6HOJIOFI/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
OTPEOHOCTSAMM.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoorusy BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crenu(uKy METOA0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJICHUE, NPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEAOBAaHNUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIC
yueOHble JeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00CCIICUNBAIOLIIE
(dopmupoBaHue (YHKIMOHAJIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroLuXxcs,
CHOCOOHOCTh o0yyaromuxcs HCIOJb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHBEpCAIbHBIE y4eOHBIC JCHCTBUS B MO3HABATEIBHOW H
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS IPOrpaMMbl CpeJHEro oOIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJIU3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMH, OOOOIIEHHs), PpACKPhIBATh CMBICT OHOJIOTHYECKHX
HOHATHUH (BBIIEJATH UX XapaKTE€PHbIC IPU3HAKH, YCTAaHABIMBATH CBSI3U C APYTUMHU ITOHITUSIMH);

ONpeNeNaTh LeNU MAEATENbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIC, J€IyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJOrMYeCKHX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJBHTATOB LIEJM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelLIeHHs MPAKTUYECKHUX 33a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOJO0B IIO3HAHUS;



UCIIOJIb30BaTh PAa3jMyYHble BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaln, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHUEH, KITIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore’y e€ peuieHusl, HaxOIuUTh AapryMEHThI IS J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIM3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMETh TMEpPEHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJAXOAbI U PELICHMs, CTaBUTh
po0JIeMBl U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMalLUU (TEKCTe yuyeOHOro mnocolus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO DPA3JIUYHBIX BUIOB U (QOpM
MPEJICTaBICHUS, KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMuHble METObl IMpPH IMOUCKE U OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeACTaBIeHUS OHOJIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH padboTe ¢ OMOIOTHYECKOMH
uHpopMaLuel: TpUMEHITh XUMHYECKHe, (PU3NYeCKHe U MaTeMaTH4eCKHe 3HAKHM M CHMBOJIBL,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABaHUS M 3allMThl WHGpOpMalUMU, HHGOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATUBHBIMHM A€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KICHHUS OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/laraeMoi 3aJaud, YYWUTbIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS] M B3aUMOJIEHCTBHSA, MOHMMATh HaMEPEHUs
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTh M KOOPIWHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpenciATh pOJd C Y4ETOM
MHEHHUI y4aCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOMH paboTHI;

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

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABIEHUS NpoOJieM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIuUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

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

OLIEHUBATh IPHUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M MPOSIBIEHUIO IIMPOKOM 3PYAULIMU B Pa3HbIX 00JIACTIX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKCun Kak OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
Y MBICITUTENIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI pedIeKCUI
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C O3UIMH IPYTOro YeJIoBeKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsie pe3ynbraThl ocBoeHUs: nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOCHHIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHJbBI
JESTEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUN B PA3IMUHBIX Y4€OHBIX
CUTyallusiX, a TaKK€ B pPEAIbHBIX XU3HEHHBIX CHUTyallUsX, CBA3aHHbIX ¢ Ouosjorueil. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEICTABICHBI 10 TOaM 00yUYeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHNE OMOJOTMYECKUX TEPMUHOB U MOHSATUMN: XKU3Hb, KIIETKA,
opranu3M, MeTabomu3m (0OMEH BellecTB W MpeBpalleHHe JHEPruH), TOMEeocTa3
(camoperynsiiusi), yYpOBHEBas  OpraHu3alMs >KUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHHE
(penpoayKuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

YMEHHME H3JaraTb OMOJOrMYECKHE TEOpPUHM (KJIETOYHas, XPOMOCOMHasi, MyTallMOHHas,
HEeHTpajdbHas JorMa MOJEKyIsapHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o neHTpax MHOr00oOpasus U MPOMCXOXKACHUS KyIbTYpHbIX pacTenuid H. 1.
BaswuiioBa), onpenenars rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJa/IeTh METOJAaMH HAayyHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOACHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOro
DKCIEPUMEHTA, BBIIBWKEHUE THMIIOTE3bl, BBISABICHHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIIECISTh CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK IPOKApUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IPEBpaLIeHHs] PHEPrUU B KIIETKE, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS], Pa3MHOKEHMSI, UHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

yYMEHUE TPUMEHSTH MOJIy4YeHHbIE 3HAHUS Ul OOBSICHEHUs OMOJOTMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATHS IPAKTUUYECKUX PEIEeHUI B MOBCETHEBHOM KU3HHU C ENIbI0 O0ecTieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUsT HOpM
IPaMOTHOTO TMOBEJEHUsI B OKpYXarolleil NpUpOAHON cpene, NMOHMMAaHUWE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHe 3aJadyd Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHKe, CLIETUICHHOE HaclleJ0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISl IpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;



YMEHHE BBIMOJIHATH JTAOOPATOpHBIE M IpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYIOBAHUEM;

yYMEHUE KPUTHYECKH OILIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHMOJIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBIE MaTEepPHUalbl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0 HMH(POpPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOCHUS YydeOHOro mnpenmera «buonmorusi»y 6 11 knacce
JIOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHNE OMOOTUYECKUX TEPMUHOB U MOHSITHIA: B, TOMYJISIIHS,
reHooHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIECHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHME, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeIYIEHTHI, IENH MUTaH!s, YKOJOrHYecKasi mupaMuaa, OnoreoueHos, onocgepa;

YMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoacrsa K. M.
bapa, uepenoBaHus riaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ouoctepe B. U. BepHaickoro), onpeaensTh TPaHUIIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO I[O3HAaHUSA B OWOJIOTUU: HAOIIOJEHHE W OMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3anus ¢ MPOBEAEHHE OHOJIOTHYEeCKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX PpEe3yJlbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSITHMH,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBOAbI HA OCHOBAaHMU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHBIE TPU3HAKH CTPOEHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOreOlleHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OHOr€OXMMHYECKHUX ILHMKJIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUH, IS IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 11E€JIbI0 00ecTIeYeHus
0€30MacHOCTH CBOEro 3JI0pPOBbS M 370pPOBBS OKPYKAIOIIUX JIIOJIeH, COONIIO/IEHUsT HOpM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYEecKHe 3aJayd, COCTaBJISATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B dKOocHcTeMax (L[eNH MUTaHusA);

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKUEe paboThl, COONOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;



yYMEHHE KPUTHYECKH OIEHMBATH W HHTEPIPETUPOBATH HH(OpMANNIO OHOIOTHYECKOTO
COZICPKaHMs, BKJIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHalbl), PacCMaTpUBaTh TIIIOOATBHBIC
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, ()OPMUPOBATH MO0 OTHOIICHUIO K HUIM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OuoNorMyeckyro HMH(MOPMALUI0 ¥M3 HECKOJIbKMX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnuoreka [{OK
1 buosorus kax Hayka 3 1 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbIe cHCTEMBI U UX OpPTaHU3aIUS 1 0 0 https://m.eds00.ru/7f41c292
. bubnuoreka [{OK
3 XUMHYECKUH COCTAaB U CTPOEHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41292
bubnunoreka LIOK
4 JKuznenesaTenbHOCTh KIETKH 6 0 0 https://m.eds00.ru/7f41c292
5 PazmHOXeHME 1 MHIUBUYAIBHOE PA3BUTHE 5 0 1 bubmuoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHYUBOCTD 9 2 2 bubnuoreka [{OK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 2 0 0 bubmmnoreka HOK
OMOTEXHOJIOTUU https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4,5



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

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aRanecmde 06PA30BATEILHBIC
padoThI padoThI pecypch
bubnunorexa LIOK
! IBOIOIHORHAs OuONOTHA 10 1 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 05 Bu6mmoteka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl 1 OKpyxaroIIas cpesa S 0 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 10 1 https://m.edsoo.ru/7fA1cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5


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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne Tema vpoKa K I Jara DJIeKTPOHHBbIE HU(PPOBLIE
/i yp Beero OHTPOJIbHBIE PaKTHYecKue H3yUeHHs  00PA30BATENBHbIC
padoThI padoThI pecype
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

9 Ipaxmuueckas paboma Ne 1 1 0 05 bubnuoreka [IOK
«Hcnonvzosanue paznuiunbix Memooos npu ' https://m.edso0.ru/863e6122
u3yyeHuu ONOJIOTUYECKUX 0OBEKTOBY
KP Nel CraproBasi iMarHocTuyeckasi

3 1 1 0
padora

4 buonornueckne cucTemsl, IPOLECCH U UX 1 0 0 bubnnorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564

5 XUMHYECKHNHU cOCcTaB KIeTKU. Boga u 1 0 0 bubmnoreka IIOK
MHUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e

bubmnoreka IIOK

6 benku. Coctas u crpoeHue 0eKoB 1 0 0 hitps://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaTajln3aTophl.

v JladopaTopnas padora Ne 1 «3yuenue 1 0 05 bubnuotexa [JOK
KaTAJIUTHYECKOH AKTUBHOCTH ' https://m.edso0.ru/863e6b72
(epMeHTOB (Ha MpUMepe aMHJIA3bI UJTH
KaTaJ1a3bl)»

but6mmorexa [IOK

8 YTIEBOMBL. JumHeI 1 0 0 https://m.eds00.ru/863e6870

bubanoreka [JOK

9 HyxknenHnoBsie kucinotel. ATD 1 0 0 https://m.edsoo.ru/863e6d5¢

10 Hcropust u MeToIbl U3YUEHHUSI KIIETKHU. 1 0 0 bubnmoreka [JOK



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
https://m.edsoo.ru/863e6d5c

Knerounas teopus

https://m.edso0.ru/863e6e88

11 KiteTka xak meinocTHas KUBas CUCTEMA 0
CTpoeHue 3yKapuOTHYECKOM KIIETKH.
JlaGopaTopHas padora Ne 2 «M3yuenue
CTpOEl:-II/IH II)(JIETOI:( pacTeHui )KP[iOTHbIX bubnnorexa LIOK
12 . i ’ 0.5 https://m.edsoo.ru/863e6ff0
rpudos u 6aKTepHuii 101 MHKPOCKONIOM https://m.edso0.ru/863e716¢
Ha rOTOBBIX MUKpoONpenaparax u ux
ONMmUCaHHEe»
bubnunoreka LIOK
13 OO0OMeH BelIecTB MM META00IU3M 0 https://m.edsoo.ru/863e766¢
bubnuoreka [{OK
14 @otocunTes. XemocunTes 0 https://m.edso0.ru/863e7c98
. bubnunoreka LIOK
= OHeprerHeckuii obmen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
.M . ]
16 |3 atmoneune o nwnemar 05 BuGmorexa [IOK
A ' https://m.edso0.ru/863e7dc4
KOHYHMKA KOPEIIKA JYKA HAa FOTOBBIX
MHKPOIpenaparax»
17 buocunTtes 6enka. Peakius MaTpuyHOTO 0 bubmuoreka [IOK
CUHTE3a https://m.edso0.ru/863e796e
bubmmoteka IIOK
18 Tpancnanms — GuockrTes Genka 0 https://m.edso0.ru/863e796e
bu6nunorexa LIOK
19 Hexnerounsie GopMbl )KU3HU — BUPYCHI 0 https://m.edso0.ru/863¢7540
bubnunorexa LIOK
20 @DopMBbl pa3MHOKEHHUST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnunorexa LIOK
21 Meiios 0 https://m.edso0.ru/863e7f4a
OOGpa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.
22 OmnonorBopenue. JlaGopaTopuas paGora 0.5 bubmaorexa LIOK

Ne 4 «A3yvyeHue CTpOeHHS MOJOBbIX

https://m.edso0.ru/863e81b6



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
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

KJIETOK HA FOTOBbIX MUKPOIIPenapaTax»

23 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmmorexa LIOK
FUHBHALY p p https://m.edsoo.ru/863e8436
'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubmmoreka [JOK
W3MEHYHUBOCTH. 3aKOHOMEPHOCTH https://m.eds00.ru/863e86f2
24 0
HacJe0BaHUs MpU3HAKoB. MoHOTHOpUIHOE bubmmoreka [JOK
CKpEIIHBAHKE https://m.edso0.ru/863e8878
JurubpunHoe ckpeniuBanue. 3aKoH bubmmoreka [JOK
25 0 .
HE3aBHCUMOI'0 HACJIeI0BaHUs PU3HAKOB https://m.eds00.ru/863e89a4
CuenieHHoe HaclleJOBaHUE ITPU3HAKOB.
Jlaboparopuas pabota Ne 5 «A3yuenue
pe3yJibTaTOB MOHOTHOPHUIHOIO 1 bubanorexa [JOK
26 0.5 .
AUTHOPHIHOTO CKPEIMBAHUS Y https://m.edsoo.ru/863e8c60
APO030(PUJIbI HA TOTOBBIX
MHKPOIpenapaTax»
27 I'enerrka nona. HacnegoBanue npu3HaKkoB, 0 bubmuoreka [JOK
CLEIIJIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
28 Bcepoccuiickasi npoBepoyHasi padora 0
(BIIP)
N3menuuBocts. HenacnenctBeHHast
M3MEHUYUBOCTh. JIabopaTropHas padora Ne
6. U3yuenue Moau(pUKALIMOHHOI bubmuoteka [IOK
29 0.5 .
H3MEHYMBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BAPUANIMOHHOTO Psiia U BAPUAIUOHHOM
KPHUBOID»
HacnencrBennass "3MEHYHBOCTb.
JladopaTopnasi padora Ne 7. «cAHajau3 bubnmnoreka [JOK
30 . 0.5 .
MyTaluil y Ap0o30¢uiIbl HA TOTOBBIX https://m.edso00.ru/863e8efe
MHKpoOMpenaparax»
I'enetuka yenoBeka. /lpakmuueckas
31 aboma No 2 «CocmaéjzeHue U aHAU3 0,5 Brbmrorexa [IOK
P - ’ https://m.eds00.ru/863e8d78
POOOCIIOBHBIX Uel0BEKAN.
32 IIpomeskyTounasi arTectanus. KP Ne 2 0



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

HTorosasi KOHTpoOJILHAsI padoTa

Cenexnys Kak HayKa U Iporiece . Bubmoreka HOK
33 MeToIbl ¥ TOCTUKECHHSI CeJICKIIUU PaCTEHUN 1 https://m.eds00.ru/863e9214
bubnunoreka LIOK
1 AKHBOTHRIX https://m.eds00.ru/863¢9214
34 broTrexHomorus Kak oTpaciib MPOU3BOICTBA 1 Bubmorexa I[OK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NTPOI'PAMME



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

11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne ara
Tema ypoka Konrtposbnbsie IIpakrunyeckue o0pasoBare/ibHbIC
n/n Bcero H3yYEeHHUs
padoThbI padoTbI pecypchl
.. bubnunorexa LIOK
1 IBOIIOLM M METOZbI €€ H3yHeHHA 1 0 0 https://m.edso0.ru/863ea20e
2 HcTopus pa3BuTHS npeAcTaBIeHU 00 1 0 0 bubmmoreka [JOK
ABOJIFOLIUN https://m.eds00.ru/863e9570
bubnunoreka LIOK
3 Mukpossosmiow 1 0 0 https://m.edsoo.ru/863e9cle
4 KP Nel Bxoonasa konmponvhasa paboma 1 1 0
[Tomynsiust Kak sIeMeHTapHas eauHHUIA
5 BUJIa U HBOJIIOIUU. Jlabopamophas paboma 1 0 05 bubnnorexa [JOK
Ne [ «Cpaenenue 6udos no ' https://m.edso00.ru/863e99c6
Mopgonocuteckomy Kpumepuio»
6 JBkyiue cuiibl (31eMeHTapHbIe (PaKTOPHI) 1 0 0 bubnmnorexa [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnunorexa LIOK
7 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 0 0 https://m.edsoo.ru/863e9ed0
Pe3ysbTaThl 3BOIOIUH: TIPUCITOCOOICHHOCTD
OpPraHU3MOB M BHJI000Pa30BaHHUE.
bubnmorexa LIOK
8 Jlabopamopnas paboma Ne 2 «Onuc_c.mue 1 0 0.5 https://m.edsoo.ru/863e9fde
NPUCNOCOONIEHHOCINU OP2AHUBMA U €€
OMHOCUMENbHO20 XAPAKMePa»
but6mmoreka [IOK
9 Hampasnenus u myTu Makpo3BOJIIOLMH 1 0 0 hitps://m.eds00.ru/363e9cle
10 HeobpaTtumocTs 3BOMIONINN 1 0 0
11 Ucropus xu3Hu Ha 3emMiie U METOJIbI e€ 1 0 0
W3YYCHUS
12 ['unoTe3sl MPOUCXOXKACHHS )KU3HU Ha 3eMIIe 1 0 0 bubmorexa LIOK

https://m.edso00.ru/863ea5a6



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
https://m.edsoo.ru/863ea5a6

13 Pa3Butne xu3HM Ha 3emMIie 1o 3pam U 1 0 0 bubmmoreka [JOK
epuo1aM https://m.edsoo.ru/863ea6be
OCHOBHBIE ITaITbI 3BOJIOIUN PACTUTEIIEHOTO

14 U )KUBOTHOTO Mupa. [Ipaxmuueckas paboma 1 0 05 bubmmoreka [JOK
Ne | «H3yuenue uckonaemvix ocmamkos ' https://m.edso0.ru/863ea8bc
PpAcmenutl U HCUBOMHBIX 8 KOJIEKYUSIXY

bu6nmoreka [IOK

15 CoBpeMeHHasl cucTeMa OPTaHUYeCKOr0 MUpa 1 0 0 https://m.edsoo.ru/863ead8e

bubnunoreka LIOK

16 DBOJIIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 1 0 0 https://m.eds00.ru/863eac2c

bubmuoreka [{OK

17 JBmxymue cuibl ((hakTOphl) aHTPOMIOTEHE3a 1 0 0 https://m.edso0.ru/863ead44

18 OCHOBHBIE CTaJIUX DBOIIOIIUH YEJIOBEKA 1 0 0
Yenoseueckue pacsl U NPUPOIHBIE bubnnoreka [JOK

19 1 0 0 .
ajanTalnyy 4eJIoBeKa https://m.edsoo.ru/863eaea2

20 OKoJorus Kak HayKa 1 0 0

bubnmorexa LIOK

21 Cpenbl 00MTaHHS U SKOJIOTHYECKHE (DaKTOPHI 1 0 0 https://m.edsoo.ru/863eafec
Aobuotudeckue haxkTopsl. JlabopamopHas
paboma Ne 3. «Mopgonoeuueckue

29 0cobenHoCmU pacmenuti U3 pasHvlx Mecm 1 0 05 bubnnorexa [JOK
obumanusy. Jlabopamopnas paboma Ne 4. ' https://m.edsoo.ru/863eb10e
«Bnusnue ceéema Ha pocm u pazeumue
YepeHKOo8 Koneycay

bubnunotexa LIOK

23 bromiaeckue daxroper . 0 0 https://m.edsoo.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKHU
nomynsiiun. [Ipakmuueckas paboma Ne 2

24 N . 1 0 0.5
«lloocuém niomnocmu NONYIAYULL pA3HbIX
81008 paACMeHULLY

25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 0 0 Bubmorexa HOK

https://m.edso0.ru/863eb46a



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

bu6nmmoreka [IOK

26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) 1 0 0 https://m.edsoo.ru/863eb46a
21 Ovomonmaccxne mpavnin. Crofiersa ) 0 0 BuGmorerca LIOK
PaMHJIBL. https://m.edsoo.ru/863eb5fa
skocucteM. CyKreccus
28 Ilpomesricymounan ammecmayusn 1 1 0
KP Ne2 Hmozosas konmpoavhaa paboma.
29 [TpupoHbIE 3KOCUCTEMBI 1 0 0
30 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0 0
bubnuoreka [IOK
31 bruocdepa — rmobdanpHas 3xkocucTeMa 3eMITH 1 0 0 https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK
32 3aKOHOMEPHOCTH CYIIECTBOBaHUSA Onochepsl 1 0 0 https://m.edsoo.ru/863ebd16
33 YenoseuecTBO B Onocdepe 3emiaun 1
bubnuoreka [IOK
34 CocymiecTBOBaHHE MTPUPOJIBI M YEIOBEYCCTBA 1 0 0 https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 34 2 25

[MPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

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

* buonorus. O6mas 6uonorus, 10 knace/ CuBornazos B.U., Aradgonosa U.b., 3axaposa
E.T., O0miecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AKIIOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

* buonorus. O6mas 6uonorus, 11 kmacc/ CuBornazos B.1., Aradonosa 1.b., 3axapoBa
E.T., O61mmecTBO ¢ orpaHMYEHHOI OTBETCTBEHHOCTHIO «/[IPODAY; AKimonepHoe o01ecTBO
«M3narenbctBO «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[IperoaBanre €CTECTBEHHO-HAYYHBIX MPEIMETOB B YCIOBHSIX OOHOBIICHUS COJEPKAHUS
obmiero obOpaszoBanus: meroauudeckoe mocobue / [[lentun A.lO., 3arpanmunas H.A.,
Hukumosa E.A. u np.]; non pen. A.XO. Ilentuna.—M.: ®I'BHY «MHCcTUTYT cTpareruu
pasButus obpazoBanus PAO». 2021.— 184 c.

WHpopMannOHHO-METOIUYECKOE IMUCBMO 00 OCOOCHHOCTSIX TMperojaBaHusi y4eOHOTo
npenmeta «buonorus» B 2024/2025 yueOHom romy

MeTtoauueckue peKOMEHaluK 110 UCI0Jb30BaHUI0 MAaTEPUATIOB MEXTYHAPOAHON BbICTABKH -
dbopyma “Poccus” Ha ypokax buonoruu. 1-11 kmaccsl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://resh.edu.ru/ Poccuiickast aeKTpoHHasI IIKOIA

https://mob-edu.ru/ MobuisHoOe 3JeKTPOHHOE 00pa3oBaHUE

https://uchi.ru/ Yuu.py
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F Onnaiin mkosa

doxchopa

http://www.vaklass.ru/ SIKmacc

buonorus 10 knace  Ypoku no yuedHomy npeamery "buonorus” OI'AOY AIIO
"Axkagemust Munnpocsenienust Poccun"

buonorus 11 knace  Ypoku no yuedHomy npeamery "buonorus" OI'AOY AIIO
"AxkageMus

Munnpocgsenienust Poccun"

O0P. "buonorus. 10 xknacc" OO0 "AKnacc"

O0P. "buonorus. 11 xkmacc" OO0 "AKmacc"

Harnsinnas Ouonorus. Xumus kiietku. Bemectsa, kinetku u Tkanu pactenuit. 10 kmace OO0
"O9K3AMEH-MEJIMA

Harnsinnas Ouonorus. DBomonnoHHOe yueHue. Beenenue B sxosoruro. 11 kracc OO0
"O9K3AMEH-MEJIMA

D0P "lomamnue 3ananus. Cpennee obuiee oopazosanue. buonorus". 10-11 kimacc. AO
N3parensctBo "[IpocBemnienue”

Tpenaxep "O6mnako 3nanuii". buonorus. 10 kmace. OOO "®uzukon Jlad"

Tpenaxep "O6mnako 3nanmii". buonorus. 11 kmace. OOO "®uzukon Jlad"

buonorus, 10-11 xmaccer TAOY BO MI'TIY
Buonorus 10 OO0 "CBE-POBPA30OBA-HUI'."
buonorusa 11 OO0 "CBE-POBPA30BA-HUT'


http://resh.edu.ru/
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