[Tpunoxenue k OOIT COO ®I'OC

Pabouas nporpamMma mo OHOJOTHH
dI'OC COO (10 -11 kmaccol) 6a30BbIN YPOBEHD
Ha 2023-2024 y4eOHblii ron



INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMMbl 0 OHMOJOTHH TEOPETHUECKYIO OCHOBY Uil ONpPEACICHUS
NOAX0/0B K (DOPMHUPOBAHMIO COJepkaHus YydyeOHoro mnpenmera «buonorus» cocTaBWIH:
koHuenryanpHbie mojokeHus ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COIEp>KaHMUs,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMN K YPOBHIO IMOJATOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
Oo0ImMX LENSIX M MPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHErO
oOmiero obpazoBanus B Poccuiickoit @eneparum, a Takxe MOJIOKEHUs 0 crennduke ONOIOTHH,
e¢ 3HaYeHWU B IO3HAHMM >KMBOH IMPHUPOJBl M OOECHEUEHHM CYLIECTBOBAHMs YEJIOBEYECKOIO
obmectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSIM, OIpe/eNieHbl OCHOBHBIC (DYHKIIMM MPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu Aa€T MpeICcTaBICHUE O LENsx, 00 00IIel cTpaTeruu 00y4YeHus,
BOCIIUTAaHUsI M Ppa3BUTUS OOydaromuMXcs cpeacTBamMu y4yeOHoro mpeamera «buonorusy,
orpenenseT 005A3aTeNIbHOE MPEIMETHOE COJCpPIKaHUE, €ro CTPYKTYpPY, paclpeieicHue o
pa3zenaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeNbHOCTh M3YyUEHHsI Y4eOHOro MaTepHuaia C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEILHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroIIXCSl.

B nporpamMe mo OWONOTHMHM TakXe YYUTHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpEAMETHBIM M NPEAMETHBIM pe3yiabTaTaM OOy4eHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TT03HABATEIbHOMN AEATEIbHOCTH/Y4eOHBIX NEHCTBUN 00yUJaIOIMUXCs 1O
OCBOCHHIO COJICPYKAHUS OMOJIOTMIECKOTO 0Opa30BaHMUs.

B mporpamme mo 6uonorum (10-11 kmaccel, 6a30BbIil YPOBEHB) peaii30BaH MPHHITUI
IPEEeMCTBEHHOCTH B HW3y4eHMHM Ouonoruu, Omaromaps dYeMmy B Hell mIpocMaTpuBaercs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMl  JMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
NPEJCTAaBICHUA O 3J0pPOBOM 00pa3e >KM3HH U OEpEeKHBIM OTHOIICHHEM K OKpYKaroIen
npupogHoii cpene. [losTomy Hapsay ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHM, a TakkKe
3HAHHUH O CTPOCHUU KUBBIX CUCTCM PA3HOI'0 paHra U CymHOCTU OCHOBHBLIX MMPOTCKAIOIINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJOTMM YJENIEHO BHUMAaHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B OBCEIHEBHOM JKMU3HU JUI PEILICHHs MPUKIAIHBIX 33/1a4, B TOM YHCIe: MPO(QUIAKTHKH
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YelloBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEJACHUS B OKPYXKAIOIIeH MPHUPOIHON cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHHUE NPUPOJIHBIX U
HNCKYCCTBCHHBIX 3KOCHUCTCM. VYcuiieHue BHUMAHHUS K HpHKHaHHOﬁ HAITpaBJICHHOCTH y‘-I€6HOFO
npenMera «buosorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO OOECIIeUeHHs YCIOBUM ISl pellieHus
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHre y 0OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MUA.

Buonorusi Ha ypoBHe cpeaHero o0Imiero odpa3oBaHus 3aHMMaeT BaxxHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJACTABICHUNH O HAYyYHOW KapTUHE MU,
pacupsieT ¥ 00001IaeT 3HAHHS O KUBOW MPUPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAaX — YPOBHEBOM
OpraHM3alMl M DBOJIIOLMH, CO3MAET YCIOBHs [UIs: TO3HAHHUA 3aKOHOB JKMBOW IIPHUPOJBI,
¢dopmupoBaHus (YHKIIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO M Oe30macHoro obdpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOI'O OTHOIICHHUS K JKUBOM NPUPOJEC U YEIIOBEKY.



Bonpimoe 3HaueHue OWOJIOTHS WMEET TaKKe JIJI PEIICHHS BOCHHUTATEIBHBIX H
Pa3BUBAIOIIMX 33J1ay CpeHEro o0Iero oopa3oBaHus, ConUaau3anui ooyJyaromuxcs. M3ydenmne
Ouosorun o0ecrieunBaeT YyCIIOBUA JU1st ¢dbopmupoBaHus HMHTEIUIEKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX M HH(MOPMAIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPENCTaBICHUSAMH M3 JIPYTHX Y4eOHBIX MPEJAMETOB, B
YaCTHOCTH, PU3NKH, XUMHUH U Teorpaduu. HazBaHHBIC MOJTOXKEHHS O MPEAHA3HAYCHUN YIeOHOTO
npeamera «bUONOTHS» COCTaBHJIM OCHOBY Ul OIPENENICHUS IOAXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHHIO €T0 COACPIKAHMS, TTPEJICTABICHHOIO B TPOrpaMMe 110 OHUOJIOTHH.

OT60p conmepkanust yueoHOTO Mpeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH
C MO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM O0YYAOIIHECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe U1 (opMHUpOBaHUS OOIIEH KYIbTYpbl, ONpPEIeone
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYKAIOIIEH NPUPOTHOU cpee, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM JKMU3HHU W MPAKTHYECKOW aesTenbHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHUN
3aHMMAIOT DJJIEMEHTBI COJAEP)KAHUS, KOTOpPbIE CIIy’)KaT OCHOBOWM Juisi  (hOPMUPOBAHUS
MPEJCTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIUN OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHHUS Y4eOHOro MaTepuayja B IporpamMme IO OHOJIOrHU
OCYILECTBJICHO ¢ Y4ETOM MPHUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTPYKType ydeOHOro mnpenmMera «bHONOrHs» BbIIENEHBI CIEAYIOIINE COAEPIKATENIbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAYYHOTO MO3HAHU», «KieTka Kak OMoioruyeckas CUCTEMay,
«OpranusM kak Ouosoruyeckas cucrema», «CucrteMa u MHOrooOpasue OpraHM4ecKoro Mupay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Lenp m3yuenus: yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIAJICHHE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pa3HOro paHra U NpUOOpPETeHNEe yMEHUI UCMOIb30BaTh ITH 3HAHMS JUIsl TPAMOTHBIX JIEHCTBUMN B
OTHOIIEHUH O0BEKTOB KUBOI MPUPOJIBI U PEIICHUS PA3THUHBIX )KU3HEHHBIX IPOOIIeM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypoBHE
o0ecreunBaeTcs pelIeHueM CIelyroIuX 3a/1au:

OCBOEHHE OO0YYarOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH s (HhOpPMUpPOBAHHS
NPEACTABICHUI O €CTECTBEHHO-HAYYHOM KAapTHHE MHpa, O METOJaX HAay4YHOIo IIO3HaHWI,
CTPOCHUHU, MHOT000pa3sMH M OCOOCHHOCTAX >XHBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAaHUSAX B OMOJIOTHH;

¢dbopMupoBaHUe y OOydarolUXCsl MO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHalIM3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISIOB,
UJed ¥ MOJIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3alIUH;

CTaHOBJIEHHE Y OOyd4aromuxcs oOme KyabTypbl, (DYHKIMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLICHUBATH SBJICHUS OKPY)KAIOLIETO MHUpA JKUBOW MPHUPOABI HA
OCHOBAHMU 3HAHHH U OIBITA, MOJYYCHHBIX IPU U3yYCHUN OMOJIOTHH,

dbopMupoBaHHE y O0y4YaIOUUXCS yYMEHUU HILTIOCTPUPOBATH 3HAYEHUE OMOJOTHYECKHUX
3HAHWA B TMPAKTUYECKOW MACSITENLHOCTH YEJOBEKA, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM >KHBOM IMPHPOJIBI,
HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOAEHUS STHUCCKUX HOPM IPH MPOBEICHUH
OHMOJIOTHYECKUX UCCIIETOBAHUM,

OCO3HAaHWE IIEHHOCTH OMOJIOTMYECKHUX 3HAHWW JJISl TOBBIIICHUS YPOBHS YKOJIOTUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHWN M YMEHUH B TOBCEIHEBHOW XH3HH JUIS OIICHKU
MOCTIEACTBHIA CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKPYXalollel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0ICHNE Mep TPO(HIIaKTHKH 3a00IEBaHU.

B cucteme cpeanero obmiero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCSL 00sI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBEeHHO-HAy4YHBIE IPEIMETHI.

Jlnst u3yuenust 6uosnoruu Ha 0a30BOM YpOBHE CpEIHEro o0I1ero oopa3oBaHus OTBOIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henedio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (umocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posp Ouomorum B
dbopMHpPOBaHUH COBPEMEHHOW HAyYHON KapTHUHBI MuUpa. CucTemMa OMOJOTUYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SIKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Vcrnonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3yYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. JKuBble cucTeMbl 1 X OPraHU3aN U,

Kupbie cuctembl (OMOCUCTEMBI) KakK MpeaMeT H3ydeHus Ouonoruu. OTIHYUE KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM U HX pa3zHooOpasue. YPOBHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKU ), OMOC(HEPHBIH.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKW JKU3HU», «YPOBHU OpraHU3AIMU KUBOU
PUPOIBI».

Oo6opynosanwue: moaens Monekynbl JJHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHUE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKHM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MUKpO3JIeMeHThl. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BelIeCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHUMBIE AMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbI (TIepBUYHAsl, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®depmeHTh — Omonornueckue kKaranuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatnas crenuduunoctb.  Kodepmentsl. Buramunpl. Otnwums  GepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aTOpOB.

YrneBoapl: MOHOCaxapu bl (TIOKO03a, prubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W ToJucaxapuibl (Kpaxmaj, TJIMKOTEH, Ie/UII0o3a). buonorndeckue GyHKIHH
yIJIEBOJIOB.

Jlunuasl:  TpUrauuepunasl, ¢ochonunuapl, crepouasl. [uapopunbHO-THIPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUAOB KaK
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucnotel: [JHK u PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne um ¢ynkuun PHK. Bumst PHK. AT®: crpoenue u
byHKINN.

[utosmorusi — Hayka o kjerke. KietouHas Tteopuss — mpuMep B3auMMOJACHCTBHUS UIEH U
(dakTOB B HAyYHOM MO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Kretka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKY KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuotuieckas. OCOOEHHOCTH CTPOCHHUS
MpoKapruoTUUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIHU.
[Tnazmarnueckass memOpaHa, €€ cBoiictBa W (GyHKumu. l[luTormasma w €€ OpraHoumb.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['oasmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOW/bl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxokaeHne MUTOXOHAPUM U TUIACTH.
Bunbr mnactua. HememOpaHHbie OpraHOUIBI KIIETKH: PUOOCOMBI, KIIE€TOYHBIHN IEHTP, [IEHTPHOJIH,
PECHUYKH, KI'yTUKU. OYHKIIMKA OpraHOWI0B KJIETKH. BriroueHus.

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, k. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenenceHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOIAE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenkay, «CTpoeHrne MolIeKyibl 6enka», «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KJIeTKH», «CTpOe€HHE MKUBOTHOW KIETKW», «CTpOEHHE pacTUTENbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKN», «CTpOEHUE A/pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

ObopynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyJOBaHUE Uil NPOBEACHHS HAOIIOICHUM,
U3MEpPEHU, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlaGopatopnast padota Ne 2. «M3ydeHHme CTpOEHHUS KJIETOK pacCTEHUH, KUBOTHBIX H
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE).

Tema 4. /KuzHeaeATeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OMU3M. AcCUMUIAIUS  (TUIACTUYECKU OOMEH) H
JTUCCUMMIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca MeTadonu3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunblr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodubiid. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknum ¢doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUYCHWE XEMOCHHTE3a I KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHume  BEIIECTB,  BBIICICHHE U
AKKyMYJINPOBAHME SHEPTUU B KJIETKe. DTalbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucnopogHoe oOkHCIeHHWE, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmuposanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peanmuzauwms
reHeTu4ecKoi mHpopmanuu B KiIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuuHblid cuaTe3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl Tpancasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HM — BUpychl. HMcropus otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMmyHonedunTa yenoBeka

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpPHUILHMSA, peBepra3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00J€BaHUH.
JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHIPUSY,
«QHepreTrueckuii 0OMen», «Xmnoporacty, «Dotocunrtes», «Ctpoenune IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycs,
«baktepuodarn», «Ctpoenune u ku3HeHHBIA 1wk Bupyca CIIW/la, Oakxrepuodara,
«Pemmukanusa JJHK».

Ob6opynoBanue: monenu-anminkayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JTHK.

Tema 5. PazMHoKeHHEe M1 HHAMBUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounslii 1ukia, WM SKU3HEHHBIM LUK Kietku. MHTepdaza m mwuros. Ilporeccsl,
npoTekaromue B uHTEpdasze. Permnmukanus — peakuus marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapWOTHUIl. J[MIUIOWTHBIA W TArUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuum murtosa. [lpouecchl, mpoucxonsiive Ha pa3HBIX
CTaAUsAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — arnomnTo3.

@opMBI  pa3MHOKCHHSI OpPraHM3MOB: Oecroioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiio3. Craguu meiosza. [lporeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBeneHue
xpomocoM B Meiio3ze. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1o/10BBIE *Kene3bl:
CEMECHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30U,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (dMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y IO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpYISLUs,



opranorenes. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJAuu
pa3BUTHA.

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOXKEHUS OPTaHU3MOBY, «/[BOITHOE OIIONOTBOpEHHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsamoe n HenpsMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOMUTAIOIINX U YesloBeKa», «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpormpenaparsl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpPENapaTax.

Jlaboparopnass pabotra Ne 4. «V3yueHue CTPOEHHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTHM  HAcleAOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennaenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust rTHOPHUIOB MepBOro nokoieHus. [Ipasuio
JOMUHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpunHoe CKpeniMBaHWe. 3aKOH HE3aBHUCHMOTO  HACIEAOBaHUS MPH3HAKOB.
[{uToreHeTn4eckre OCHOBBI UTHOPUIHOTO CKpEIIMBAHUS. AHAIW3UPYIONIEE CKpEIIMBAHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIpEIeTICHHs TEeHOTHUIIa OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clenienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE MMoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

M3menunBocTh. Buibl M”3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHYMBOCTH.
Bapuanuonsslii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOANPUKANIMOHHONW N3MEHYMBOCTH.

HacnencrenHasi, Wiy TeHOTUIHYECKAss, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
u3MeHuuBoCTh. Kiaccudukanuss myrauuid: reHHble, XpOMOCOMHBIE, I'eHOMHbIe. YacToTa u



NPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3menunBoctu H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKU YeEJIOBEKa:
TE€HEATOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXUMUYECKUM, MOJICKYJSIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: MOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momoimipio I1I[P-ananusa. HacnencTBeHHble 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIe3HM C  HAClEACTBEHHONW IPelpacrnooKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKH U JICUYCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHETUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTIOBeKa.

JdemoncTpanum:

Ioptpetsi: I'. Mengpens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmumpl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 LUTOT€HETHYECKas OCHOBaY,
«3aKOH pacuICIUIEHUs] M €ro LUTOTCHETHYECKasT OCHOBa», <«3aKOH YHUCTOTBI TIaMeT»,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI IAUTHOPHUIHOTO CKPEIIMBAHUS,
«Mero3y, «B3anmMoneicTBUE alIeNIbHBIX I'€HOBY, «l'eHeThuecKkne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenmoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBAaHUS, CIEIUIEHHOTO C IOJIOM»,
«Kapuotunsl uyenoBeka M IKUBOTHBIX», «Bumpl wusMeHunBoctu», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpymmn KpoBu», «MyTalioHHAs
U3MEHYHBOCTbY.

Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopnast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOITPEIIapaTaxy.

JlaGopartopHas pabota Ne 6. «/3yyeHne MOIUPHUKAIIMOHHON U3MEHYHBOCTH, TOCTPOCHUE
BAPUAIIMOHHOTO PAJIa U BApUAIMOHHOU KPUBOI.

JlaGopatopnass pabora No 7. «AHanu3 wMyTanmwii y Apo30oriibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Mpaktudeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U Mmpouecc. 3apoKICHHUE CENIEKINU U ToMecThkanus. Yuenue H. M.
BaBuioBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, TOPO/AA, LITAMM.

CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M MHAWBUAYATbHBI OTOOPHI B CEIICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3KkopoacTBEHHOE CKpeluIMBaHUE — UHOPUAMHT.
Uucras nuHUsA. CKpelMBaHWE YUCTBIX JHHUNA. [erepo3uc, wim rubpuaHas cuia.
Heponcreennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuam3anmus U e€  yClexw.
NckyccTBeHHBI MyTareHe3 M IMOJYYEHHUE MOJUIUIONIOB. JlOCTHXKEHUS CENEKIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUs. OTalbl CO3IAHUS
pexombunantHoi JIHK u Ttpancrenneix opranu3moB. Kierounas umxenepus. Kietounble
KyIbTypbl. MUKPOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO03SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mnpobiembl. MO -
FeHEeTUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Moptpetsr: H. Y. BaBuinos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmupel u cxembl: kapra «LeHTpbl HpPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «llopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonoruny, «Knerounsle KylabTYpbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHWE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSKU IJI0JI0B U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbcKOX03sUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU pPAacTeHUIl M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, Ta00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. JBosronMOHHAs OHOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHOW TEOPUM. OBOJIIOLIMOHHAs TEOpUs U €€
MecTO B OHojoruu. BiusHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CsugerenbcrBa »Bosmonuu. [lameoHTomornyeckue: mOCIEAOBATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETOMHUCH, Nepexoanbie Gpopmel. buoreorpapuueckne: cxoncTBO
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA U Pa3auuusi SMOPHOHOB Pa3HBIX BHUJOB TMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTMYHBIE, PYAMMEHTapHbIE OpTraHbI,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomounonHass Teopuss Y. [apBuna. IIpeanocbuiki BO3HUKHOBEHMS JIapBUHHU3MA.
JBuokymiye Cuibl ABOMIONMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MukposBontonus. [lonynanus kak eIMHALIA BUIA U SBOJIOLUN.

JBmwxynme cuibl ((hakTophl) BOJIOLMU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAs HM3MEHYUBOCTh. [lomynsiuoHHBIE BOJHBI M JApeiid reHoB. W3omauus wu
MUTPALIHS.

EcrecTBennbiii oTOOp — Hamparisitouuii (aktop sBomonun. DopmMbBl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Ipumepsl nmpucnocodaeHuit
y opranuzmoB. ApoMop(h 035l ¥ UIN0-aJanTalluH.

Bun wu Bumoob6paszoBanme. Kputepum Buma. OcHOBHble (GOpMBI BHUI000pA30BAHMS:
reorpagpuueckoe, IKOJI0rHUECKOE.



MakposBomonus. @opMbl 3BOMIONUU: (uUIeTHYECKasi, TUBEPreHTHAas, KOHBEpreHTHasl,
napaiensHas. HeoGpatumocTs 3Bomonuy.

[IpoucxoxaeHue  OT  HECNEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paaualus.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepuios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emiie», «3apoabIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«EctectBennblii  0TOOp», «MHOrooOpazue COpTOB pacTeHuil», «MHoroobpasue mopoa
YKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mmmoananrtanun», «OOmas aereHepanus», «/[Bmwkymmue cuibl 3Bomtonuny, «Kaprta-cxema
Mmapmpyta myremectBus Y. JlapsuHay, «bopbba 3a cymectBoBanue», «lIpucmocobieHHOCT
Opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOZO0B U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpPaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJelb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoJuleKiuss «DOpMBl COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHUI», MoJenb amuivkanus «llepexkpéct XpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUTBEB M OKPACKH Tea).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pab6ora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JoHayuyHble MpeACTaBICHUS O 3apOXKIEHUU XkU3HU. HayuHble TMNoTe3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoroIMU. HadanpHble sTanel 6uonormnueckoit sBomoonmn. [ unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U HX
3BoItoLHsL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emsie 1o Hpam W nepuoaam. Karapxed. Apxeickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, I€BOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajJleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKUuX MpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PaCTUTENFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losiBieHue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOooUrnUA. OCHOBHBIE CUCTEMATHYECKHE
TPYIIIIbI OPraHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpONOJorus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus: antponorenesa. CxoAcTBa U paznyus 4eloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.



Jewxkymme cunbl  (pakTtopsl) aHTpormorene3a. HacnencTBeHHass HW3MEHUMBOCTH U
ecTecTBeHHBIN 0TOOpP. OOILIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPy/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, UEIOBEK yMENbIH,
UYenoexk mnpsmoxondimmii, YenoBek HeaHaepTaiabckuid, YenoBexk pasymubiii. Haxonku
MCKOMIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPAHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHE pachl: €BPOICOUIHAs (€Bpas3wiicKas), HETPO-
aBcTpajionjiHass  (dPKBaTOpUaibHAs), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHCKas).  YUepTsl
MPUCIIOCOOJICHHOCTH TPECTaBUTENICH YEeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnuncTtBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OPraHUYecKOoro mMupay», «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeinmne monu», «/IpesHue moau», «llepsble
COBpPEMEHHBIE JII0IN», «UelloBeuecKre pachi.

O6GopynoBanue: wmysiku  «lIpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CICNKU WIH U300paKeHHUs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4OMNIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «/3ydeHue MCKOmaeMbIX OCTATKOB PaCTCHUHN M KMBOTHBIX B
KOJUICKIIUSAX».

DKCKypcusi «IBOJNIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKUI My3€il).

Tema 3. Opranusmbl 4 OKpYsKaloLIasi cpejaa.

OKOJIOTHSl KakK Hayka. 3aJaud W pas3fielibl  3KOJIOrMU. MeToabl 3IKOJIOTHYECKUX
UCCJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JylIHas,  I[OYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropel. Kimaccudukanus skonorndeckux (pakTopoB: abMOTHYECKHE,
OMOTHUYECKUE U aHTPOIOTreHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TeMIlepaTypa, BJIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JeiCTBHIO a0NOTHYECKUX (PaKkTOpoB. buosornyeckue puTMsl.

buotnueckne ¢akropbl. Bumpl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxXJEOHUYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTUYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU monyasiuuu. OCHOBHBIE TOKa3aTeld MOMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUTpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoncTpanum:

optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.



Tabmumpl u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotomnepuoguszmy», «l[lomynsamun»y, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJISIUN
uHy30pun-Typenbkn», «lIumespie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
o0UTaHUSD.

JlaGopatopHas padota Ne 4. «BiusiHue CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo0miecTBa U 3K0JIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBas,
pOCTpaHCTBEHHas, Tpouueckas (mumieBas). Bunbl-nomuHanTel. CBsi3M B OHOIIEHO3E.

DKoJIOTHYEeCKue cucTeMbl (dKocucteMbl). [loHsiITHE 00 SKOCHCTeMEe W OHOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIIOKa3aTeNyd HKOCUCTEMBI: Omomacca,
OPOAYKIHMS. OKOJOTHYECKHE NHUpaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoicCTBa
9KOCUCTEM: YCTOMUYMBOCTD, CAMOpEryJIsius, pazputue. Cykueccus.

[Ipuponnsle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOo3IKocucTeMbl. buonornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMBI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (yriepona, a3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHue IpUpobl U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOTO YIPaBICHHs MPUPOJHBIMU peCypcaMu U UX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Tabmumpl u cxemsl: «[lumieBbie nienuy, «buoreHo3: coctaB u cTpykrypay, «lIpupoaHbie
coobmectBa», «lenu mnurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOIO Jecay, «IDKOCHCTEMa XBOWHOro Jeca», «buoreHos
BOoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHBIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewumias
cocTaisitomas ouocdepsn», «DakTophl Aerpaganuu mousy, «IlapaukoBelil A3¢dhexT, «DakTops
PaZnoaKTUBHOTO 3arpsi3HeHHs Onocgepbl», «Obmas ctpykrypa 6uocdeps», «PacnpoctpaneHue
XKHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopot a3ora B mpUpoe».

O6opynoBaHue: MOJIEIb-aIIIIINKALHS «Tunuunsie OHOLICHO3BI», repOapuit
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMM pAacTeHUHd U  KHUBOTHBIX,
IPUHAUIEKAIINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBIuBarOTCA TpeOOBaHUS K pPeE3yJlbTaTaM OCBOCHHS
00y4aroIuMHUCs TPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JUUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3yIbTAaTOB OCBOCHHS Mpeamera «bHOJOrus» BBIACICHBI
CIICAYIOIINE COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHHOCTH M CAMOOIPEAENICHUIO,
HaJIMYue MOTHBAIMM K OOy4YyeHHUI0 OWOJIOrHM, LeJeHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEeSATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYLIUMHU  CHCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJM4Me SKOJIOTMYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTHU
CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIC TUTAHEI.

JIMuyHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeamera «buosorus» IOCTUTAOTCS B E€IUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSTHIMU B
o0ImiecTBe MpaBWJIaMH U HOPMAaMU MOBEICHHS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpEe)KHOr0  OTHOIIEHHWA K  KYJAbTYpHOMY  HACIEIUWI0 M TPAAULHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepanun, MpUpOaE U OKPYKAIOLIEH cpeie.

JIM9HOCTHBIE Pe3yIbTAaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy TOJKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXCcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHMEHTalud, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacuMpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIFHOCTH B MPOLECCe peau3alliil OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0OsS3aHHOCTEH, yBa)XKEHHE 3aKOHA W
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITTOJTHEHUU OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE  YYUTBIBaTh B  CBOUX JCUCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMHA U COLUATHHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIENOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMIPOCOB OMOIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKaM MPHUPOABI,
JTOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICGHHE U pa3BHUTHE
OMOJI0TUY, TOHUMaHUs 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

uzciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOIMOHAIBHOT'O BO3ACUCTBUS KUBON IPUPOABI U €€ EHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBHOIO 0JIArON0JIYYHS:

MOHUMaHWE W peain3alus 3J0pOBOro M 0e30MmacHoro oopasa KU3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U  CaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeATEIbHOCTB;



MHTEpEC K pa3iuyHbIM cepam mpodeccHoHaNbHON AESTeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEBIN BBIOOp OymyIIei nmpodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrHYECKUX MPoOIeM U IyTel UX PeUIeHHUs;

CIOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIOICHNE
IpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeXeE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MHUDE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YATATEIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOIECHCTBU
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJIOTUM KaK HayKd, OCO3HaHWMs €€ poiau B (popMUpOBaHUHU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYXKarolleM
MHpEe KaKk O €JUHCTBE NPUPOJIBI, YeJIOBeKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpPaHEHUS IPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeUeHHUsI
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEi BBIXOAA U3 TTIO0AIBHBIX
HKOJIOTHUECKUX MPoOsIeM U obecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJNSAX TOBBIIMICHUS O0O0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMOr TIpU U3y4EeHUH OHOJIOTUHY;

IIOHUMAaHNE CYIIHOCTH METOJOB ITO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a M OOBSCHEHUS SIBICHUMN
OKpYKAIOIIeT0 MHpa M NPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JeNaTb OO0OOCHOBAHHBIC
3aKJIIOYCHHsST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCS JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS Ji pelICHUS
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYallUsX;



OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPBIBHOMY OOpa30BaHUI0O U CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HaHUH 1O OHWOJOTHMH B COOTBETCTBUU C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrus» BKIIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHMS MHPOBO33PEHHSI OOYYAIOMIMXCA  MEXKIUCIHUIUIMHAPHBIC
(MeXnpeaIMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CUCTEMa, Hay4dHbIM (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (MIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBaHre (PYHKIMOHATBHONH T'PAMOTHOCTH U COIMAILHON KOMIETCHIIMU OO0YYaroIIMXcC,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCaJbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro o0Imero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENILHO (POPMYIMPOBATh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHalu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHSITHI (BBIICIATH HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIUBATh CBS3H C JPYTHUMHU MOHATHSIMH);

OTIpEeeNATh LETN MAeATEIbHOCTH, 3aaaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHS JUIsl OObSACHEHHs (AaKTOB U SIBICHUN KHUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUs (MHIYKTUBHBIC, JCHYKTUBHBIC, II0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUYHS B pacCMaTpUBAEMbIX SIBICHUSIX, (GOPMYyIHUPOBATH
BBIBO/JIbI U 3aKJIIOUEHHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELIECHUs MPOOIeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCSl MaTepUaIbHBIX
¥ HEMaTEepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OLICHUBATh PUCKHU MOCJIEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATENBCKONH W MPOEKTHOW JEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUIeHUs TPAKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIMYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpPOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHATUSIMHU U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTyMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PEHICHUS 3aJauyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIECTBIISAITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
npo(hecCHOHATLHYIO CPey;

YMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0O H  TMPAKTHUYECKYI0  0O0JacTw
KHU3HEICATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJCH, MPEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTh
poOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HHGPOpMAIHK (TEKCTEe Y4EeOHOro MocoOus,
HAyYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAJIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TNPUMEHATh DPa3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOM TSl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCMOJIB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OWOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpPEICTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMannel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTEeMaTWYCCKHE 3HAKH M CHMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCEeX cdepax )KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMblI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHTEIBHO BBINIOJHEHHS TMpeaiaracMoil 3aiadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3ULIUN APYTUX YIACTHUKOB TUAIIOTA UK TUCKYCCHH);



pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMd, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBUIYaTbHOU pabOTHI MpH
pemeHnn 6MoI0rnYeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HUHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOW JESATeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENsSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISAITh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1eiiCTBUAMM:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMUYECKWE 3HAHUS JJIsl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH 1IEeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHUIO K XKMBOW NMPHUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOUYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOH IPYIUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B IESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBHIA
Y MBICITUTENBHBIX TPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHH, HUCIIONIH30BATh MPUEMBI pedIeKCHU
JUTSL OIICHKY CUTYAIluH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0ds M APYTrUX:

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € TIO3ULIUH IPYTOTo YelIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpamMmmbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKIIIOUAIOT crienupuyeckue s yaeOHoro npenvera «buonorus» HaydyHbIe 3HAHUS, YMEHUS U
CrocoObl JEMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlMM U MPeoOpa3OBaHUIO 3HAHUHM, BHJIBI
JESATENIbHOCTH MO MOJYyYEHUIO0 HOBOTO 3HAHMSI U NMPUMEHEHHIO 3HAHUW B Pa3IMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEabHBIX MXU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX C Ouonoruei. B
mporpaMMe IpeIMETHBIC Pe3yIbTaThl IPEICTABICHEI IO TOAaM O0YUICHHS.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» e 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMM B CHUCTEME HAay4YHOIO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opranu3M, Merabosm3M (0OMEH BEmIECTB M  NPEBpAIllCHHE JSHEPTHH), TOMEOCTa3
(camoperynsiiusi), yYpOBHEBas  OpTaHU3AlMs JKUBBIX  CHCTEM, CaMOBOCIPOW3BEICHUE
(penpoyKIHst), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHEe TEeOpHH (KJIETOYHas, XPOMOCOMHasi, MyTalllOHHas,
IEHTpaJbHAsT JIOTMa MOJIEKYJIsipHOUM Owmosorun), 3axkoHel (I'. Mennens, T. Moprana, H. N.
BaguioBa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuii H. U.
BasuoBa), onpenensatb rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMH Hay4HOTO MO3HaHUSA B Ouosioruu: HaOIIOJEHHE W ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alnus ¢ MpOBEAEHHE OHOJIOTHYECKOro
HKCIIEPUMEHTA, BBIJIBH)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHCHHE TOJNYyYEHHBIX PE3YyIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI Y 3aKOHOB, YMEHHE JI€TIaTh BBIBO/IbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYUIECTBEHHbBIC NPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMJIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHJNBHUAYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSThH MMOJTYYCHHBIC 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIEbI0 00eCIIeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE He0OXOIUMOCTH
WCIIONIb30BaHUsI JOCTHKCHUI COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTHUH IJI PAIlOHAIBHOTO
MPUPOJOTIOIB30BAHMS;

YMEHHME pellaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEIlIMBaHUE, CIETUIEHHOE HACJIEeI0BaHUE, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAaHUS
JUTSL TIpeJICKa3aHusl HacJIeJOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTHYECKHUE PabOThl, COOMIONATh MpaBUia HpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIONIYIO TCEBAOHAYYHBIE 3HAHMS U3 PA3IMUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(}OpMaNKK, HAYYHO-TIONYJSPHBIE MAaTEPHUAalbl), ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas
OMONOTHYECKYI0 HMH(POPMAIUI0 W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUs
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/le POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PeLIECHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TTOMYJISIIHS,
reHo(OH, SBONIONHS, JIBUXKYIME CHIBI ((aKTOpbl) 3BOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHEe (AKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIETIH MUTaHUs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

YMEHHE W3JIaraTh Owuonornueckue Tteopuu (dBomonuoHHas Tteopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHH U myteil sBomonmu A. H. CeBeproBa, yueHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4HOTO MMO3HAaHUS B Ouooruu: HaOIIOIEHUE W ONUCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBICHWI, OpraHu3anus ¥ MPOBEAEHUE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MHOHSITHIA,
TEOPH 1 3aKOHOB, YMEHHE JI€TIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIC MIPU3HAKUA CTPOCHHSI OMOJIOTUYECKIX O0OBEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OIEHO30B U OSKOCHCTEM,
OCOOCHHOCTH  IIPOIECCOB:  HACIEACTBEHHONM  HW3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX, AHTPONOTCHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE TPUMEHSThH MMOTYYCHHBIC 3HAHUS i1 OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SIBIICHUU, JJI IPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIETbI0 00eCTIeUeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH



UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM ouooruu TUTSE palOHaIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTeMax (11U MMUTAHMUS ),

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHe paboThl, cOON0IaTh MpaBHiIa MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALUIO OHOJOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaINMK, HAYYHO-TIOMYJSPHBIE MaTEpHallbl), pacCMaTpUBaTh TJIOOAIBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnbsie IlpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
L bronorns kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBbl U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edso0.ru/7f41¢c292
3 XVMHUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
4 KuznenestenbHOCTh KIETKH 6 https://m.eds00.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUYAIBHOE PA3BUTHE 5 1 bubmmoreka [IOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciencTBeHHOCTE U N3MEHYUBOCTD 8 15 bu6mmorexa [IOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41¢c292
8 PesepBHOE Bpems 1 bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KJTACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
bu6mmoreka [IOK
1 IBOJIONKONHAS BHOTOTH o 1 https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 05 bubmmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 O 5 1
DrATI3MEL H ORpYARAIoMAs cpead https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 SKOJIOTUUECKHE CUCTEMBI 9 bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
5 PesenBHOE Bbe 5 bubmuorexa [JOK
BH BpEMA
p p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOIT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

* buonorus, 11 xknacc/ [Tonomapésa 1.H., Kopaunosa O.A., Jlommnuna T.E. u npyrue; mox
penakuueit [lTonomapéroit M.H., O01ecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp «BEHTAHA-T'PA®y; AkninonepHoe oomectBo «M3narenscTBo

«ITpocBemenune»

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

bubmmoreka [{OK https://m.edsoo.ru/863ebale

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://learningapps.org/index.php?overview&s=&category=0&tool=
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
https://pandia.ru/text/79/569/48907.php


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




