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INOACHUTEJIbBHAS 3AIINCKA

Pabowas mporpamma mno Owomormm 10-11 kmaccel mpenHazHaueHa Ui pealu3alluu
0011eo0pa3oBaTenbHOM MPOrpaMMbl O0YUCHHSI OMOJIOTHU B CPEIHEH IIKOJIEe U paccuyuTaHa Ha 68
4acoB.

. Pabouas nporpamma coctaBiieHa B COOTBETCTBHH ¢ DerepabHbIM 3aKOHOM
o1 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparuny;

e mpukazoM Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun [lopsaka opraHuzanuu M OCYIIECTBIECHUSI 00pa3oBaTeIbHON
NESTEeIbHOCTH TI0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM TPOrpaMMaM  —
o0pa3oBaTeNbHbIM MPOrpaMMaMHAYaILHOTO OOIIEro, OCHOBHOTO OOILIEro U
CpenHero o0Iiero oopa3oBaHus;

o ®I'OC HOO, yrBepxaeHHbIM Tpuka3zoM Munmpocsemenus ot 31.05.2021 Ne
286; ®I'OC OOO, yTBepkKIEHHBIM TPUKA30M MUHOPOCBEIICHUS OT
31.05.2021 Ne 287,

e ®I'OC HOO, yrBepxkaenHbM mpukazoM MwunoopHayku ot 06.10.2009 Ne
373;0I'0C 000, yrBepxkaeHHOTrO npukazoM MunoopHayku ot 17.12.2010
Ne 1897; ®I'OC COO, yrBepkIE€HHOTO NpUKa3oM MMHHOOpHAyKH OT
17.05.2012 Ne 413;

o ®OOII COO, yrBepxkaeHHo# npukazoM Munnpocsemenus ot 18.052023 Ne341;

e JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

e Paboueii mporpammoit Bocnuranus MOY-COIIl c. backatoBka (mpukas
Nel68 ot 10.08.2022)

o buonorus. Pabouune nporpammsl. [Ipenmernas nunus «JIunus xuzauy. 10—
11 xmaccel : yueb. mocoOue ansi oOiieoOpa3oBar. opraHu3aiuii: 0a30BbIif
yposenb / B. B. [laceunuk, I'. I'. llIenos, T. M. Edumosa. -2-e uzg. — M. :
IIpocsemienune

e C (eaepanbHbBIM TEpeUYHEM YYEOHHMKOB Ui 00Ie00pa3oBaTeIbHBIX
yupexaeHuit //mpuka3 ot 21.09.22 No 858

e Ha ocHoBe [lonoxenus o paboueit nporpamme MOVY-COIII c. backatoBka
/mpuka3 Ne 249 ot 31.08.23

PaGouas mporpamma oOecreunBaeT peaau3alnio 003aTeIbHOr0 MUHUMYyMa
o0pa3oBaHus 110 OMOJIOTHH B CPEIHEH IIKOJIE.

[Ipu pa3paboTke mporpaMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
NOJIX0/0B K (DOPMHUPOBAHMIO COJEpKaHus ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuentyanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUS,
pe3ybTaToB OOYYEeHHs W TPEOOBAHWH K YPOBHIO NOJTOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
oOmiero obpazoBanus B Poccuiickoit deneparun, a Takke MOJIOKEHUS O crenupuke OHOIOTHH,
e€ 3HAaYCHWW B TO3HAHWH >KUBOH TMPHPOIBI M OOECTICUYSHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmrectBa. CorimacHO Ha3BaHHBIM TIOJIOKEHHUSIM, OIPE/IEIIEHBI OCHOBHBIE ()YHKITUH TIPOTPAMMBI IO
O6uosoruu u e€ CTpyKTypa.

[Tporpamma mo Ouosyoruu AaéT MpeacTaBieHHe O IeNsiX, 00 olmel crpareruu o0y4eHus,
BOCHHUTAHUS W PAa3BUTHS OOydaromUXcs CpeacTBaMu ydeOHoro mpenmera «bnomorusy,
ompefieTsieT 00s3aTeNbHOE MPEAMETHOE COAEP)KAaHHE, €ro CTPYKTYpY, pacIpeieiieHue 10
paszienaM M TeMaM, PEKOMEHAYEeMYIO IOCJIEI0BAaTEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c



Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 0Opa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCs.

B mporpamme 1o OHOJOTMHM TaKkKe YUYUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-ITI03HABATEIHHON 1€ATEIbHOCTH/y4eOHbIX AEUCTBUN 00yYarOIIUXCs 110
OCBOCHHIO COJIEP)KaHHSI OMOJIOrMYECKOT0 00pa30BaHMUS.

B nporpamme mo Oumonoruu (10—11 kiaccel, 6a30BbIi ypOBEHB) pEaTU30BaH MPUHIIMIT
IPEEeMCTBEHHOCTH B HW3Y4YeHMHU Ouosiorud, Omarojmapss 4eMy B HEW NpocMaTpuBaeTCs
HAIPaBJIEHHOCTh HA PAa3BUTHE 3HAHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIIICHHS,
OpPEICTaBICHUNA O 370pOBOM 0OO0pa3e KM3HM U OCpeXHbIM OTHOIIECHHEM K OKpYXaromen
npupoaHoii cpeze. [loaTomy Hapsay ¢ H3ydyeHHUEM 00IIeOMOIOTHYECKIX TEOPHid, a TaK)Ke 3HAHUI
O CTPOCHHUH HMBBIX CHCTEM pPA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH yIeJIEHO BHUMAaHUE HCIIOIB30BAaHUIO TIOJTYYESHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM MJIS pEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEJACHHS B OKPYXKAloIIe MPUPOIHOI cpele,
aHaM3a BIMSHUS XO3SHCTBEHHOW [EATEIBHOCTH 4YEIIOBEKAa HA COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHMS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeaMera «bUONOTHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTeYeHHs YCIOBHUM Ui pelIeHUs
OJIHOH M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopMupOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aMalTHPOBATHCS K M3MCHEHHSIM JIUHAMHYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOy4alOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HAHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIONWH, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB JXKHBOW TPHUPOJIBI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS], LIEHHOCTHOT'O OTHOLIEHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHue OWONOTHS WMMEET TaKXkKe [UIS pEIIeHUS BOCIUTATEIBHBIX U
Pa3BUBAIOIINX 33J1a4 cpeHero oliiero oOpa3oBaHus, cormanu3anuu odydaroniuxcs. M3yuenue
Ounonoruu obecrneynBaeT yCIoBuUs A7l POPMUPOBAHUS HHTEIUIEKTYATbHBIX, KOMMYHUKAITHOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CIOCOOCTBYET HHTErPaAIlH
OHMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHbIE TONOXKEHUS O TPeHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» cocraBuIM OCHOBY JUIsl OTPEIeTICHUS IOJX0/10B K OTOOPY U CTPYKTYPUPOBAHHIO €TO
CoJiepKaHus, IPEICTABICHHOTO B IPOTrpaMMe 1o OHOJIOTHH.

Ot60p conepkanus yaeOHOTO npeamera «bruonorusy» Ha 60a30BOM ypOBHE OCYIIECTBIIEH C
MO3HIHAN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIUECs TOJIKHBI
OCBOMUTH 3HAHMS M YMEHHMs, 3HAUYUMBbIE s (POpMUpOBaHUS OOIIEH KyIbTYpHhl, ONpeAesstomne
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYXKaIoLeW NpUpOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOMN KM3HU W MPAKTHUECKOU JAesTebHOCTH. Oco00€ MECTO B ATOHM cHUCTEMe 3HAHWUU
3aHUMAIOT 3JIEMEHTHl COJep>KaHus, KOTOphIe CIy>KaT OCHOBOM s  (QOpMUpPOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AIMH OHOJIOTHYECKOT0 00pa3oBaHMs.

CtpykTypupoBaHHe coJepaHUs y4yeOHOro Marepuajga B IporpamMme Mo OHOJIOTHUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTAX
’KUBOU MPUPOJIBL, 0 €€ YPOBHEBON OpraHU3alliy U HBOJIIOLNU. B COOTBETCTBHY C 3TUM B CTPYKTYpE



yueOHoro npeamMera «bruosiorusy BbIIENEHBI CIENYIOIUE COAepKaTelbHble TMHUN: «buonorus
Kak Hayka. MeTozpl HayuyHOro To3HaHus», «KieTka kak 6uonoruueckas cucrema», «OpraHnuszm
Kak Omosornyeckas cucrema», «CucremMa 1 MHOrooOpa3ue OpraHndeckoro MUpay, « BOJIOIUS
AKHUBOU IPUPOABD, «DIKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilens u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pasHoOro panra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JICHCTBUH B
OTHOILLIEHUH O0BEKTOB KUBOI MPHUPOJIbI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTwxkenne nenu u3ydeHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs PEIICHUEM CIEAYIOINX 3a1au:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTMUECKUX TEOPHUSX, YUCHHX, 3aKOHAX,
3aKOHOMEPHOCTSAX, TUIOTe3aX, IMpaBUaX, CIyXalluX OCHOBOM i  (OpMHUPOBAHUS
IpPEICTAaBICHUNH O €eCTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4yHOro IO3HaHMs,
CTPOEHUH, MHOT000pa3sMy KW OCOOEHHOCTSX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHHe y O0y4aroIUMXcs [O3HABATENbHBIX, MHTEJJICKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IVIAJIOB,
U U NOJIXO00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3alUy;

CTaHOBJICHHE Yy OOydJamomuxcs oOmeld KyabTypbl, (QYHKIMOHAIBHON TI'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHBATDH SIBICHHS OKPYXAIOIIEro MUPA JKUBOW NMPHUPOIBI HA
OCHOBAHMU 3HAHUH U OIBITA, TOJYYEHHBIX IPU U3yYEHUN OUOJIOTUHY;

¢dopMupoBaHue Yy OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHUX
3HAHUW B TPAKTUYECKOW JESITEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOJIHI,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBaHUI;

OCO3HaHHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKOMH
KYJIBTYPBI, U1l POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

INpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHON »XU3HU ISl OLICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOJIOZICHNE Mep MPO(PUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero obuiero odpasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBEHHO-HayUYHBIE [TPEIMETHI.

Jnis u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIero o0pa3oBaHMs OTBOIAMTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 gac B Hezento).

Paboyasg nporpaMma mno 0OMOJIOTMH ABJAETCH NMPUJIOKEHHEM K 00pa30BaATeJLHOM
nporpamMme cpeauero oouero oopasosanuss MOY-COII c. bBackaToBka Ha 2024- 20261T

YueOHUKH W ydeOHBbIE TOCOOUS, KOTOPBIE HCTIOMB3YIOTCS B X0/ U3YUCHHS TIPEIMETa:

1. buonorus: IToypounsie pazpadorku 10-11 knacc / B.B. [laceunuk, I'.I". IlIsenios, T.M.
Edumona;. — Mockaa : [IpocBerienue

2. buonorus: 10 kiacc: 6a30Bblil ypoBeHb : yueOnuk / B.B. [Taceunuk, A.A. KameHckuit,
A.M. Py6nos; nmox pexn. B.B. ITaceunuka. — Mocksa : [IpocBemienne



3. bwuonorus: 11 kmacc: 6a30BsIil ypoeHs: yueOnuk / B.B. [Taceunuk, C.B. CymaroxuH,
3.I'. I'anontok, I'.I'. IlIBenoB; mox pexa. B.B. [laceunuka. — Mocksa : [Ipocserienue

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buojsiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrH4YecKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0II0IeHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

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

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YYECHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHH OpraHM3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBI,  MONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JleMoHCTpanum:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
IPUPOIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTAB KJIETKH. XMUMUYECKHE SIIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OYHKIMK BOJABl W MUHEpaJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

Bbenku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEpTHUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMmeHThl — OHojJoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHpr003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJUloio03a). buomormueckue ¢(yHKIUU
YIJIEBOJIOB.

Jlurmuaer:  Tpurnmunepuabl, dochomunuabl, crepounnsl. [ 'uapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkunu munuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JUIMHJIOB Kak
MCTOYHUKOB DHEPIHH.



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

[utonmoruss — Hayka o kjerke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIMUKC, MX (YHKITUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHOMWIBI KJIETKU: MUTOXOHIPHUH, TIACTHABL. [Iponcxoxaenne MUTOXOHAPUNA U TUIacTUl. Bus
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHrne 3ykapuoTHUECKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaTIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOCHHsI KJIETOK PACTCHHH, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (HEpreTUYeCcKrii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTabonusma. Poipb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®orocunte3. CBeroBas u TeMmHOBas (asbl ¢orocunre3a. Peakuum QoTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsus — 6unocunres 6enka. Dtanbl Tpancisnuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl :ku3HA — BUPYCHI. MicTopust oTkpeiTrs Bupycos (/1. Y. UBanoBCKuii).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmynoaedununra genosexka (BUY) —
Bo30ymutens CIIM[la. OOpatHas TpaHCKpUIIMs, peBepraza W wuHTerpasa. llpodumakTtika
pacrpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumuu:

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

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii ooMen», «Xiopormaacty, «Dotocunrtes», «Ctpoenue [JHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnotdarn», «Ctpoenne wu >ku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmukanuu «Yapoenue JJHK u tpanckpunmmsy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIA 1Mk kineTku. MuTepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerku — muto3. Ctaauu MuTo3a. [Ipoueccel, npoucxoasimue Ha pa3HbIX CTaIUsAX
MHUTO3a. BHOJIOTHYECKHT CMBICT MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alloNTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrooe U rmojoBoe. Bupl 6ecronoro pa3sMHOXXeHUS:
JiefieHHe HaJlBOoe, MOYKOBAHUWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHME, BEre€TaTHBHOE
pa3MHOkeHue. VIckyccTBEeHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiios. Craguu meiosza. [lpomeccsl, nmpoucxonsmiye Ha cragusx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC M 3HaUEHUE MEHO03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3oup,
AHIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOCHMS SHIEKIETOK H
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranoretes. IlocTamMOpuonangbHOEe pa3BuTHE. THUIIBI TOCTIMOPHOHATBLHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHUSI OPTAaHU3MOBY, «/[BOIHOE OMIIONOTBOpEHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAI0IIUX
U 4yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

OOGopyznoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIIEKOMHUTAIOLIETOY,
«Sinexnerka miiekonuTaromero», «Kapuokunes B kjieTkax KOpenika JIyka», MarHUTHast MOJIENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopnas pabora Ne 3. «HabmogeHne MuTO3a B KIIETKAaX KOHYMKA KOPEITKA JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBeHHOCTbh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHeTHKUA (THOPUIOJOTUYECKHUM, UHUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHetTudeckuii). OCHOBHBIC T€éHETUYECKHE TTOHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonoruOpuaHoe cKkpemrBaHie. 3aKOH eIMHO-00pa3us ruOpuUI0B 1epBoro mokoiaeHus. [pasuio
JOMUHUPOBAHUS. 3aKOH pacHieruieHus Tpu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTHOPUIHOTO CKpENIMBaHUS. AHAIH3UPYIOIIEE CKPEIIMBaHUE.
Hcrnionp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS IJIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno clremieHHOMY
HacJe10BaHUI0 TeHoB. HapyllieHue clemnieHrs TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

['enetuka nosa. XpoMOCOMHOE OIpeAesieHnEe 1oJjia. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble oOpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N”3MEHUNBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHAs. Postb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTePUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIE MPU3HAKU U X HOopMa peakuuu. CBoHCTBa MOAM(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencrtBennas, wivM reHOTUIIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS MU3MEHYUBOCTD.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHas
M3MEeHYUBOCTh. Kiaccuukamuss myranuii: TeHHbIe, XPOMOCOMHBIC, T€HOMHBbIE. YacToTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocTy H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETHUKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudyecknid. COBpEMEHHOE OIpEeAeNICHHEe TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKWE, B TOM yucie ¢ nomompio I1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
yelloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HAclIeACTBEHHOM  MpPelpacloiokeHHOCTHIO,



XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3Hell. MeauKo-reHeTUUECKOe KOHCYJIbTHPOBAHME. 3HAUEHHE MEAUIMHCKOW I'€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpunnoe ckpeunmBanuey, «l{uTomornyeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Merno3y, «B3auMoIeiCTBHE aJJIENbHBIX T€HOBY, «I €HETUYECKUE KAPThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymnm KpoBu», «MyTalmoHHas
U3MEHYUBOCTH.

Ob6opynoBanue: Monenu-ammiukauun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMmbl KpbUILEB U OKpacKu Tela), repdapuit
«I"opox moceBHOW».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEeLIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpEHapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «3yueHue Moau(pUKAIIMOHHON W3MEHYMBOCTH, MTOCTPOCHUE
BApPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaboparopHas pabora Ne 7. «AnHamuz wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeIeKINH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpas3usi KyJIbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIIMU. MacCoBBIii U WHIUBUAYAIbHBIH OTOOPHI B CENEKLUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
UYucras muanst. CKpenmBanue YUCThIX JIuHUH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
cKkpemuBaHue — ayrOpuaunr. OtganéHHas ruOpuausanus U e€ ycrexu. VckyccTBeHHBIN
MyTareHe3 M IMOJYyYeHUE MOJUIUIONAOB. JIOCTHMKEHUS CEeNeKUUM PpACTEHUN, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuszmoB. Knerounas wumxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHW3MOB. OKOJOTHYECKHME M JTH4eckue mpobremsl. MO -
T€HETUYECKUA MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JleMoHCTpamuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel U cxembl: kKapta «L[eHTpBI MPOWCXOXKIAEHUS W MHOTOOOPa3usl KyIbTYpPHBIX
pactenuity, «llopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «[lomumiongus», «OOBEKTHI



O6uotexHonorun», «KierouHele KylbTypbl M KJIOHMpOBaHUE», «KOHCTpyHpoBaHHE U IEpEeHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHIKEHHUS CEJIEKLUU PACTEHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035IHCTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpeanocelIku BOSHUKHOBEHUS YBOIIOIIMOHHOM TEOPHUHU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CauzerenbcTBa 3BoJoLMU. [ageoHToIOrNYECKHE: TOCIEI0BATEILHOCTD MOSIBIIEHUS BU/I0B
B TIAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXOACTBO U
pasnuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iMyus 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: T[OMOJIOTMYHbIE, aHAJIOTUYHbIE, PYIMMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Tteopus Y. JlapBuna. Ilpeamochuiku BO3HMKHOBEHMs JapBHHHU3MA.
JIBuokyiiye Cuwibl ABOJIOLUMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust sBoorun (CTI) u e€ 0OCHOBHBIE TIOJ0KEHHUS.

Muxkpososmtonus. [lonynauusa kak eMHUIA BUAA U IBOJIIOLUU.

JIBuoxyme cuiibl ((pakTopbl) 3BOJIOLMU BHJIOB B Mpupoje. MyTalmoHHBIN Ipolecc U
KOMOMHATHBHASI U3MEHYUBOCTD. [lonynsnoHHbIe BOJIHBI U Apei¢ reHoB. M3omsiuus 1 Murpanus.

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTecTBEHHOTO
otOopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Bosonuu. [Ipumepsl npucnocodnennii
y opranuzmoB. ApoMop(h03bl U UIN0-adaNTallNH.

Bun wu BumooOpazoBanme. Kpurtepum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomonus. @opMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMoCTh 3BOMTIOIHH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas pagdaiusl.
JdemoHcTpaumnu:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «®opmbl 60psOBI 3a cymecTBoBaHuEY, «EcTecTBeHHBIN 0TOODY,
«MHoroo0pa3ue COpTOB pacTeHuit», «MHoroobpasue MOpoJ >KUBOTHBIX», «llomymsmumy,
«MyTanoHHas: U3MEHUYUBOCTEY, «ApoMopdo3sl», «auoananrtamumny, «O0mas gereHepamnus,
«/IBmxymue cuibl 3Bosronun», «Kapra-cxema mapupyra nyremectsust Y. Jdapsuna», «bopnda
3a CyILIECTBOBaHUEY, «[Ipucnoco0iaeHHOCTH OpTaHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHKE», «IKOJOTHUECKOE BU000PA30BAHHEY.



O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOp TUIO0B U
ceMsiH, KosuteKusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHUH Y )KHUBOTHBIX», MoJielnb «OCHOBHBIC
HATPaBIICHUS IBOIIOLNUNY, 00BEMHAS MOJIeNb «CTPOEHHE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX ).

buoreorpaduyeckas kapra Mupa, Koiekuus «@DPoOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmmunkanusa «llepekpéct xpoMocom», BiIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymkw», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTalu (POPMBI KPBLIIHEB U OKPACKH TETA).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopunass pabora Ne 2. «OmnucaHue TPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHe ¥ pa3BUTHE KU3HU Ha 3eMuie.

JloHayuyHble MpeACTABICHUS O 3apOXACHUU XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emJie: abuoreHe3 M MaHCIepMus. XHUMHUYECKas 3BOJIONUS. AOHOTEeHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB U3 HEOPTAHMUECKUX. DKCIIEPUMEHTAIBLHOE IMOATBEP)KICHNE XUMUYECKON
sBomony. HauanbHble sTansl Ononoruyeckoit aBomtonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKHM M UX HBOJIOLHUA.
DopMHUPOBAHNUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nn Ha 3emiie 1o spam u nepuogam. Karapxeii. Apxeiickas u mpoTepo3oiickas
apbl. [laneo3oiickas spa u e€ nepuoibl: KEMOPUNUCKUN, OPJOBUKCKUHN, CUITyPUNUCKUN, JE€BOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3oiickas 3pa U €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOITOT€HOBBIM.

XapakTepucTuKa KIUMara M TeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHuil 1 KUBOTHBIX. [losiBIEeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’keHue 3BOJoLUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YENOBEKa. AHTPOINOJOrus Kak Hayka. Pa3BuThe mpeacTaBieHHl o
IIPOUCXOXKICHNUN YesloBeKka. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEJIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHBIN 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/a, MBIIUICHNUE,
peusb.

OCHOBHBIE CTauM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UEIOBEK YMEbIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckuid, Yenosek pasymubid.  Haxonku
MCKOMIAaeMBbIX OCTATKOB, BPEeMsl CYIIECTBOBAHUS, 0OJACTh PaCHpPOCTpaHEHUs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHME PAChl: €BpOIECOUHAs (€BpasHiicKas), HErpo-
aBcTpanmoujHas  (9KBaTOpUAIbHAs), MOHTOJOWAHAS  (a3MaTCKO-aMepuKkaHckas). YepTsl
MPHUCTIOCOOJICHHOCTH MIPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CYyIIeCTBOBaHUS. EnMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

IToptpetsr: @. Peau, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmue! 1 cxembl: «Bo3HukHOBeHNe CONHEYHOU CHCTeMbI», «Pa3BUTHE OpraHUYECKOTO
mupay», «PactutenbHas kinerka», <«COKuBoTHas kiertka», «lIpokapuornueckas KieTkan,
«CoBpeMeHHasl cucTeMa OpraHU4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX 4YE€pT CTPOECHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOIOK



MPEJKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Oo6opynoBanue: wmynsiku — «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKA WIA U300pakeHUs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebia), reoXpoHoJIorndeckas Tabaua,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

ITpaktnueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTaTKOB PACTCHHUH M KUBOTHBIX B
KOJUTCKLIUASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeAueCKUil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIAS cpeaa.

Dkonorusi Kak Hayka. 3agaud H pa3felibl dKOJOTHH. MeToAbl SKOJOTHYECKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHuM3MOB:  BOJHAas,  HA3eMHO-BO3JYIIHas,  IIOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonorudeckue ¢akropbl. Knaccudukamus skonorunueckux (akTopoB: abHOTHUECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTh.  DOTONMEPHOAN3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0MOoTHYeCKUX (akTopoB. bruojgornveckre puTMbl.

buotnueckue  Qaxtopel. Buumbl OMOTHYECKHMX  B3aUMOJEUCTBUN:  KOHKYPEHIIUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalnu3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aMMO/JICHCTBUH JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKHA MNOMyJsiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauus. JuHamuka
YUCIIEHHOCTH MOMYJISILIUY U €€ PeryJssiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupoausie 30Hb1 3eminy, «Cpenpl 0OOUTaHUST OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJSIUU
uHpy30pun-Tyhenbkny», «llumepbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT
oouTaHU Y.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MOMYISIIUKA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa H IK0JIOTHYEeCKHE CUCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuomneHo3. CTpykTypsl — OuWoOlLEeHO3a:  BHJOBas,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckne cucTeMbl (dkocuctemsbl). [loHsTHe 00 3KOCHCTeMe W OHOTeoIeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBHI, pEIYLEHTHI.
KpyroBopor BemecTB M MOTOK JHEPrUM B IKocucTeMe. Tpoduueckue (MHIIEBBIC) yYPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelMd 3KOCHCTEMBL: OHomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHPAaMHIbL: TPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETyIIsiiusl, pazButue. CyKieccus.

[IpupoaHbie SKOCHCTEMBI. DKOCHUCTEMBI O03€p M PEK. IKOCHUCTEMA XBOWHOIO WM
HIMPOKOJINCTBEHHOTO JIEca.



AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOOosKocucTeMbl. buonorndyeckoe u
XO03s5ICTBEHHOE 3HAUYEHUE arpPOIKOCHCTEM U YPOOIKOCHUCTEM.

Buopasznoobpasue kak (akrop ycroitumBoctu skocucreM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I panuiipl, coctaB u CTpykTypa 6uocheps. XKupoe
BemecTBO M ero ¢Qynkmun. OcobenHoctn Ouochepsl Kak TIIOOATBHOM 3IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTCHHBIE H3MeHeHus B Ouocdepe. ['mobdanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHH€E MPUPOBI U YeraoBeuecTBa. CoxpaHeHue 6MopazHo0Opas3usi Kak OCHOBA
ycroiunBocTy 6uocepsl. OCHOBA pallMOHANBHOTO YIPaBICHHs MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTuykeHus: OMOJIOrMH U OXpaHa MPUPOIbIL.

JdemoHcTpaumMu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunel u cxemsbl: «[lumessie nenuy», «bUOIEHO3: cOCcTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBay, «llemn mnuraHusY, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«9KocucTeMa MUPOKOJIUCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOTO Jiecay, «buoiieHo3 Bogoémay,
«Arpoueno3», «lIpumepHble aHTPOMOreHHbIE BO3ICHCTBHS Ha MNPUPOAY», «Baxnelinme
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «llouBa — BakHeWIIas cOCTaBIAIOILAs
ouocheprr»y, «®Daktopsl nmerpamamuu  nouBy», «llapHukoBeii  3ddekT», «DakTOpHI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uoceps», «O01as cTpykrypa 6nocheps», «Pacmnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: Moaenb-anIuivKanus « Tunuuxele 6MOLEHO3bI», repOapuil «PacTUTenbHbIE
coo011ecTBay, KomieKnu «buonenosy», «Bpeaurenu BaxXHEHIINX CEIbCKOXO03HCTBEHHBIX
KYJIBTYp», TepOapuu ¥ KOJUIEKIIUN PACTEHUH 1 )KUBOTHBIX, IIPUHA IEKAITUE K PA3HBIM
HKOJIOTHYECKUM TpyIIaM ofgHoro Buaa, KpacHas kaura Poccuiickoit deneparnu, n300pakeHus
OXPAaHSEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe€3yJbTAaTOB OCBOCHMS mpeaMera «buosiorus» BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIICHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIHUMU CHUCTEME OMOJIOTMYECKOTr0
0o0pa3oBaHus, HAIUYNE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAKY, YEIOBEKY TPyJAa U CTaplIEMy IMOKOJEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYLIMOHHBIX TIIpaB U 065[33HHOCT€I71, YBAXCHHUEC 3aKOHa H
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HIIMI0O TI0 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATCIIbHBIX W HCCICAOBATCILCKUX 3ala4d, YBAXUTCIILHOTO OTHOIICHUA K MHCHHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;



TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHol, ropaocTu 3a cBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoa Poccuuy;

LIEHHOCTHOE OTHOILIEHUE K MIPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPO/IbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
NOHMMAHUSA 3HAueHUsi OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPONBI, B JKU3HU 4YEIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEILICHHSI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMTEIISM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS [EHHOCTEH CEMEIHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

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

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUSL  KYJAbTYPbl 3/0POBbSI M
3MOIHMOHAJIBHOIO 0JIArONOJIYYH s :

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHasi (u3WYECKas aKTHUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX TPUBBIUEK (YIMOTPEOJICHUS aTKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATH TAKYIO IESTEIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpA30BaHHUIO Ha TPOTSIKEHUU BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJIEACTBUN JUIsl OKPYXKAIOLIEH CPEbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpPU pELIEHUH IMpoOsieM, CBA3aHHBIX C PAalMOHAJIBHBIM IPUPOAOIOJIb30BaHUEM (COOIIOCHHE
IIpaBUJI MOBEICHMS B IPUPOJE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH HPUPOJHON Cpele,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMHU B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIbHOW IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JHajore KyJjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHUPOBAHHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMU JUIsI COBPEMEHHOW LIMBMIIM3AIMU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM u obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKHX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

[IOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHUs, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS Ul aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpYXKAloIIero MHUpa M MPOUCXOIANIMX B HEM H3MEHEHMH, yMEHHE JellaTb 00OCHOBaHHbBIE
3aKJIFOYEHHUsS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HaHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IPOCKTHYIO U
HCCIIEN0BATENBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIY4E€HHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUM C IKHU3HCHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MeranpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOUIHE [ETOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENI0BaHNe, HAONIONEeHNe, U3MEpEeHHe, SKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00eCIeUNBAIOIINE
¢dopmupoBaHue (YHKIMOHAJIBHONW I'PAMOTHOCTH M COLUAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIe y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHble pe3ylabTaThl OCBOCHMS IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JJOTMUYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(uKaiuy, OOOOIICHUS), PACKPBIBATh CMBICT OHOJIOTMYECKHX MOHSATHHA
(BBLAETATH UX XapaKTepHbIE PU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS JUIsl OObsCHEHUs (AKTOB U SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTBH JIOTHUECKUE PACCYXkI€HUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISAT
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMAaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA /ISl MPEJICTABICHHs CYLIECTBEHHBIX CBS3eH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIIOJIb30BaTh PAa3jMyYHble BHUABI AESITEIBHOCTH 10 IMOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0O U IMPUMEHEHHIO B YYEOHBIX CUTyallUsAX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4W B 00pa30BaTEIbHOW ACSITEIBHOCTH M
’KM3HEHHBIX CUTYaLUsX;



BBISIBJISITH TMPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3aJady, BbIIBUIaTh
TUIOTE3y €€ PELICHNUs, HAXOJUTh apIrYMEHTHI JUIS JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aQHAJIM3UPOBATH MOJTYUYECHHBIE B XOJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KDUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh IMEpPEHOCUTh 3HAHWs B [IO3HABATEJIbHYI0O U  MpaKTUYEeCKyl0 obsactu
KHU3HEIEATEIIHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIIBUTAaTh HOBBIC WJEH, IpEAjiaraTb OpUTHHAIbHBIE MOJAXOAbl U pEUICHHS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMAIHH (TEKCTe Y4eOHOrO MOcoOws,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI INPH TOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIHOJIB30BaHUSA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOJIOrHYEeCKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOM
uHpOpMannell: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTH4eCKHe 3HAKH M CHMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl UHGpOpMaUMH, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCY)XKTaeMOlH TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBIMONHEHUS TMpeIaraéMoi 3a/Jadd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIUKTHBIX CUTyallli, YMETh CMATYATh KOHPIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUs
JPYTUX JIOAEH, NPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HCIOJB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI Ipu
peIIeHNH OMOJIOTHYECKON TTPOOIeMbI, 0O0CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI PU PEIICHUH YIECOHOU 3a/1a4u;



BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOIIMX HHTEPECOB M
BO3MOXHOCTEH Ka)X/10TO YIeHa KOJUIEKTUBA,;

NPUHUMATh IIEJIM COBMECTHON JICATENIbHOCTH, OpPraHU30BBIBATH M KOOPAWHHPOBATH
JEUCTBHA 110 €€ JOCTHIKEHHUIO: COCTABIIATH IJIaH ICHCTBHUM, paclipeaessITh POJIH C YI4ETOM MHEHUN
YYaCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOU paboThI;

OLICHHBATh Ka4eCTBO CBOETO BKJIA/Ia U KAKIOTO YYaCTHUKA KOMaH[bl B OOLIHMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiarath HOBBIE NPOEKTHI, OLECHWBATh HJEH C MO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYILIECTBIISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEACHHE B PA3IMYHBIX CHUTYalUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBHBIMHU PEryJIAITHBHBIMH AeiiCTBHSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS JJIsl BBIABICHUS TPOOJIEM W WX peIICHHS B
KM3HCHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHMH LIEJIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYNKAaX IO OTHOIICHHWIO K JXHBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKAOIIHX;

CaMOCTOSTENILHO OCYIIECTBISATh MO3HABATEIBHYIO JCATCIBLHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aadd B O0pa30BaTENbHOH JEATEIHHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHUS MPOOIEMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OIICHKY HOBBIM CHTYaIlHsIM;

PacCHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEINOYTECHHIA;

JieNaTh OCO3HAHHBIH BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT,

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYIUIINU B PA3HBIX 00JIACTSX
3HaHMIA, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHUBBI B JICATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEISM;

BJIaZICTh HABBIKAMH TIO3HABATEIbHOU PE(PIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
Y MBICITUTENBHBIX TMPOIECCOB, X PE3YJILTATOB M OCHOBAHUH, HCIOIb30BATh MPUEMBI peIICKCUH
TSl OIICHKH CUTYAI[MH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHS 110 HX CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apPT'YMEHTBI IPYTUX TIPU aHATN3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMAThH ce0s1, MOHUMast CBOU HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI H apPT'YMEHTBI IPYTUX TPU aHAIIU3E Pe3yIIbTaTOB ACSTEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BHBATh CIIOCOOHOCTh TIOHMMATh MUP C MO3UIIUH JAPYrOTo YeIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue st yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U



CrocoObl JIEHCTBUM TI0O OCBOCHHIO, HWHTEPHPETAMM W MPeoOpa3oBaHUIO 3HAHWUW, BHUIBI
JIEATEILHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHWSA U NMPUMEHEHMIO 3HAHUW B PA3IMYHBIX YUEOHBIX
CUTYaIIUsX, & TAK)KE B PeATbHBIX )KU3HEHHBIX CUTYAIIHsIX, CBSI3aHHBIX ¢ OnoJorueil. B mporpamme
IpeIMETHbIC PEe3yIbTaThl IPEICTABICHBI 110 TOAaM 00YUYEeHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO mpenmMeta «buonorus» ¢ 10 knacce 1onKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTHMHM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, GyHKIIMOHAITBHON TPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBAaTh COJIEPKaHUE OMOJOTUYECKMX TEPMUHOB U TIOHSATHH: )KU3HB, KJIETKA,
opranusM, MeTabomn3M (0OMeH BeIeCTB U MpeBpallleHre SHEPTUH ), TOMEoCcTas3 (CaMOoperysuus),
YpOBHEBasi  OpraHMW3alusi  JKUBBIX  CHCTEM, CaMOBOCIpPOU3BeNEHUE  (PErmpOIYKIIHS),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAas, XPOMOCOMHAasi, MyTalllOHHas,
HEHTpajdbHas JorMa MOJEKyIspHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOKACHUS KYIbTYpPHBIX pacTteHuit H. U.
BagsuoBa), onpenensatb rpaHUIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBENEHHE OHOJIOTHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMU
BENTMYMHAMU, OOBSCHEHHE IOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeTIaTh BHIBOIBI HA OCHOBAaHUU TIOJIYUCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATh CYUIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT M FYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IpEBpaLeHNs] YHEPIUM B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XE€MOCHHTE3a, MHUTO3a, ME03a, OIUIOJOTBOPEHUS, PAa3MHOKEHUS, WHIUBUYAIBHOTO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSTH MOTYYSHHbIE 3HAHUS ISl O0OBSICHEHHSI OMOIOTUYECKUX MTPOLIECCOB U
SBIICHUH, JIJISl IPUHATHUS MPAKTUUECKUX PEIICHUI B TOBCETHEBHOM JKMU3HH C IIENIbI0 00ecTIeueHUs
0€30MacHOCTH CBOET0 3/I0POBBS U 370POBbs OKPYKAIOLIUX JIOAEH, COOTIOAEHHSI HOPM

IPaMOTHOTO TOBEJCHUS B OKPYXKAIOIICH MPUPOIHON cpejie, TOHMMaHue He0OXO0IUMMOCTH
WCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMONOTMH U OMOTEXHOJOTHH JJs palrOHAIBHOTO
MPUPOIONONB30BAHUS;

YMEHHE peIlaTh »JJIEMEHTapHbIE TEHETHYECKHE 3aJadyll Ha MOHO- W JUTHOPHIHOE
CKpEIIMBaHKE, CIETUICHHOES HACJIEI0BAHNE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS
JUTSE TIpE/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJHATH JTAaOOPATOpHBIE U MpaKTHUeCKue paboThl, cOOMIOAaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYCCKH OIICHHBATh W HHTEPIPETUPOBATH HH(DOPMAIMIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoi MH(}OpMaNNK, HAYYHO-TIONMYISPHBIE MaTEPHUAaIbl), ITHUECKHUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE M YCTHBIE COOOIICHUsS, 0000IIas
OMOJOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorusy» 6 11 knacce 10KHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTe W POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, GyHKIIMOHAITBHON rPaMOTHOCTH YEJIOBEKA JJIsI PEIICHUS )KH3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOIOTUICCKUX TEPMUHOB U MOHSATHIA: BUJI, TIOITYJISIIHS,
reHoOHI, SBOJIOLUHMS, JBIXKYIIHE CHIbI ((akTOpbl) JBOJIOIUH, MPHCIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, HSKOCUCTEMAa, MPOIYLEHTHI,
KOHCYMEHTBI, PeyIIEHTHI, LIENH MUTaHUs, YKOJOrHYecKas mupaMua, OuoreoueHos, onocgepa;

yMEHUE W3/arate Ouonorndeckue Teopuu (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TeOpHs SBOJIIOLHH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxonactea K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHud W myted sBomonuu A. H. CesepiioBa, yueHus o
ounoctepe B. U. BepHaackoro), onpeaensTh TPaHUIBl UX TPAMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHUE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJCHWM, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOrO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BCJIMYMHAMH, OOBSICHCHHWE TIOJMYyYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAHHUH MTOJyYSHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJSIIIUKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIlEHO30B M JKOCHUCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEJCTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEeHOCA BEIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
HKOCHCTEMax CBOEM MECTHOCTH, KPYrOBOpOTa BEIHIECTB M OHOT€OXMMHMUYECKHUX ITUKIOB B
o6uocdepe;

YMEHHE MPUMCHSTH IMOTYICHHBIC 3HAHUS JIJIST OOBSICHCHHS OMOJIOTHISCKUX MTPOIIECCOB H
SIBIICHUH, JIJISl IPUHSATHUS TIPAKTHYECKUX PEIICHUI B TIOBCETHEBHOM JKU3HH C TIEJIBI0 00CCTICUCHUS
0€30ITaCHOCTH CBOETO 3/I0OPOBbS U 37I0POBbSI OKPYKAIOIINX JIFOAEH, COOOACHUS HOPM
IPaMOTHOTO TIOBEJICHHS B OKpPY’KalOIIeH PUPOIHOH cpelie, TOHNMaHNe He00X0AUMOCTH

UCTIIONB30BAaHUsl  JOCTHKCHMM  COBPEMEHHOM  Ouonormu  JUisi  paloHaIbHOTO
MIPUPOJIONIOB30BAHUS;

YMEHHUE pelIaTh JJIEMEHTapHbIE OMOJOTHYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIIECTB U YHEPTUU B IKOCHUCTEMAaX (I[eTH MUTAHUA);

YMEHHE BBIMOJHATH JTAaOOPAaTOpHBIE U MpaKTHUeCKue paboThl, cOOMIOIaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M WHTEPIPETHPOBaTh HH(OpPMALNIO OHOJIOTHYECKOro
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpeIcTBa
MaccoBoi WH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpuBaTh TII0OaIbHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
6I/IOJIOFI/I‘-I€CKYIO I/IH(i)OpMaI_[I/IIO N3 HCCKOJIbBKUX HCTOYHHUKOB, TpPaMOTHO HCIIOJIb30BAaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/m TemaTtuyeckue pasaesbl

1 buonorus kak Hayka

2 JKuBbie cucTeMbl U UX OpraHU3aLUs

3 XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

4 JKusHenesaTeabHOCTD KIETKU

5 PazMHOXkeHUE 1 MTHANBUIYATBEHOE
pa3BUTHE OPraHU3MOB

5 HacneacTBeHHOCTE M M3MEHYHBOCTh
OpraHU3MOB

7 Cenexkuust opranu3MoB. OCHOBBI
OHMOTEXHOJIOTHH

8 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

11 KJIACC
Ne
TemaTnuyeckue pasaeibl
n/n
1 DBOJIOLMOHHAS OUOIOTUS
) Bo3HuKHOBEHHE ¥ Pa3BUTHE KU3HH Ha
3emie
OpraHu3Mbl B OKpY>Karomias cpea
4 Coo00111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

PesepBHOE Bpemst

OO011IEe KOJIMYECTBO YaCOB

ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KBmmecTBI(f(:l};TchﬂbH I/ p, a/p
ble pa00ThI
2 0.5
1
8 1
6 1
5 1
8 1.5
3 1
1
34 2 4
KoanuecTBO 4acoB

Bcero K.p I1/p, JI/p
9 1
9 1 0.5
5 1
9
34 2 2.5

Tema ypoka Jara uzydeHnust

IIpumeyanue



10

11

Ilnan

buoinorus B cucreme HayK

MeToabl TO3HAHUS KHUBOM
npuponsl. [IpakTuueckas
pabota Ne 1 «Vcnonp3oBanue
Pa3IMYHBIX METOJIOB MPU
W3YYEHUU OMOTOTUYECKHIX
00BEKTOBY

buonornueckue CHUCTCMBI,
IMpOLECChI U UX U3YUYCHHUC

XHUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CoctaB u cTpoeHue
OeNKoB

depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabora Ne 1 «3yuenue
KaTaJINTHIECKON aKTUBHOCTH
(bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»

Vriesonnl. JIunuabl

Hyxneunnosbie kucinorsl. AT®

Hcropust u MeTOIbI N3yUEHUS
kietku. Kinetounas teopust

Knerka kak meiaocTHast )KuBast
cucreMa

CrpoeHne 3ykapuoTH4YECKOM
kietku. JlaboparopHas pabota

dakr

bubmuoreka [JOK
https://m.eds00.ru/863
6122
https://m.eds00.ru/863
e632a

bubmuorexa [JOK
https://m.edso0.ru/863
£6122

bubmuorexa [JOK
https://m.eds00.ru/863
6564

bu6mmoreka [IOK
https://m.eds00.ru/863
e674e

bu6mmoreka [IOK
https://m.eds00.ru/863
e6b72

bubmuorexa [JOK
https://m.eds00.ru/863
e6870

bubmuorexa [JOK
https://m.eds00.ru/863
e6d5c

bubmuorexa [JOK
https://m.eds00.ru/863
£6e88

bubmuoreka [JOK
https://m.edso0.ru/863



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

12

13

14

15

16

17

18

19

20

21

Ne 2 «M3yuenue crpoeHus
KJIETOK pacTeHH, )KUBOTHBIX,
rpu0oB 1 OaKkTepuit Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpernaparax u ux
OTIMCaHHE»

OOMEH BELIECTB WU
MeTadOJIN3M

dorocunTe3. XeMOCUHTES

DHepreTUYecKuii 0OMeH

JKU3HEHHBIA UK KIETKH.
Jlenenue KiaeTku. MuTo3.
JlaboparopHast pabota Ne 3
«Habmronenne MuTo3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

buocunres 6enka. Peakimsa
MaTPUYHOTO CHHTE32

Tpancnsus — 6HocuHTE3
Oenka

Hexnerounslie popmbl )KU3HU
— BUPYCHI

cDOpMI:I PAa3MHOKCHHUA
OpraHnu3MoB

Meiio3s

OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
OrmnonoTBOpEHHE.
Jlaboparopnas padota Ne 4

«M3ydeHne cTpOeHUS MOJIOBBIX

e6ff0
https://m.edso0.ru/863
e716¢c

bu6mmoreka [IOK
https://m.eds00.ru/863
er66¢

bubmuoreka [JOK
https://m.eds00.ru/863
erc98

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

bu6mmoreka [IOK
https://m.edso0.ru/863
e7dc4

bu6mmoreka [IOK
https://m.edso0.ru/863
e796e

bu6mmoreka [JOK
https://m.edso0.ru/863
e796e

bu6nmoreka [JOK
https://m.eds00.ru/863
e7540

bu6mmorexa [IOK
https://m.eds00.ru/863
e81b6
https://m.eds00.ru/863
e83le

bu6mmorexa [IOK
https://m.eds00.ru/863
e7f4a

bu6mmoreka [IOK
https://m.edso0.ru/863
e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

22

23

24

25

26

27

28

29

30

31

KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»

NunuBuyansHOE pa3BUTHE
OpraHu3MoOB

I'enetnka — HayKa O
HaCJICOACTBCHHOCTH U
N3MCHYMBOCTH

3aKOHOMEPHOCTH
HACJICIOBaHMSI IPU3HAKOB.
MonorubpumaHoe
CKpCILMBAaHUE

JluruOpuiHOE CKpEIBaHUE.
3aK0H HE3aBUCHUMOIO
HacJIeI0BaHMS IPU3HAKOB

CuernieHHOE Hacle0BaHNe
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPUTHOTO
U AUTUOPUHOTO CKPEIIMBAHUS
y Ap030(HIIbl Ha TOTOBBIX
MHUKpOTpernaparax»»

I'enetuka nona. Hacnengosanue
MIPU3HAKOB, CLEIJICHHBIX C
IOJIOM

N3MeHYnBOCTS.
Henacnencreennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOU(UKAITTOHHON
MU3MEHUYMBOCTH, IOCTPOECHUE
BapHAaIIOHHOTO psja U
BAPUALIMOHHON KPUBOIN»

Hacnencreennas
nu3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(puisl Ha
TOTOBBIX MUKpOIpenapaTax»

I'eneTuka uenoBeka

PesepBubIil ypok. O600611eHIE
no teme «HaciaencTBeHHOCTE U
W3MEHYMBOCTH OPraHU3MOB)

bubmuoreka [JOK
https://m.edso0.ru/863
£8436

bu6mmoreka [IOK
https://m.edso0.ru/863
e86f2

bu6mmoreka [IOK
https://m.edso0.ru/863
£3878

bubmuorexa [JOK
https://m.edso0.ru/863
£89a4

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

bu6mmoreka [JOK
https://m.edso0.ru/863
€8c60

bu6mmoreka [JOK
https://m.eds00.ru/863
e8efe

bu6mmoreka [JOK
https://m.edso00.ru/863
e8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

32

33

34

Cenexuus Kak HayKa u
poIecc

MeTtoapl U JOCTHKEHUS
CEJICKLIUU PAaCTCHUM U
JKUBOTHBIX

buotexHoorus kak orpacib
MIPOU3BOACTBA

11 KJIACC

Ne
n/n

Tema ypoka

DBOIIOLNASA U METOEI €6
U3YYCHUS

Hcropus pa3Butus

MIPEICTABJICHUHN 00 IBOJIIOIIII

MukposBomnronus

HOHy.]'IS[III/ISI KaK 3JICMCHTapHasa

€/IMHUIIA BUJA U HBOJIIOIMH.
JlaGopatopHas pabota Ne 1
«CpaBHEeHHE BUOB 1O
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBHKyIIME CHIIBI
(a11eMeHTapHBIE (HaKTOPHI)
HBOJIIOIUH

EcTecTBennsbIit 0T00p 1 €ro
bopmbI

Pe3ynbTaThl 3BOTIOLNN:
MPUCTIOCOOICHHOCTD
OpPTraHU3MOB U
BHJ1000pa30OBaHMUE.
JlaboparopHuas pabota Ne 2
«Ornucanue
MPHUCTIOCOOJICHHOCTH

dara uzydyenus

Inan

dakr

bubmuoreka [JOK
https://m.eds00.ru/863
9214

bubmuorexa [JOK
https://m.eds00.ru/863
9214

bu6mmoreka [IOK
https://m.edso0.ru/863
e9336

IIpumeyanue

bu6mmoreka [IOK
https://m.edso0.ru/863e
a20e

bubmuorexa [JOK
https://m.edso0.ru/863e
9570

bu6mmoreka [JOK
https://m.edso0.ru/863e
9cle

bu6mmoreka [JOK
https://m.edso0.ru/863e
99c6

bu6mmoreka [JOK
https://m.edso00.ru/863e
9da4

bu6mmorexa [IOK
https://m.edso00.ru/863e
9ed0

bu6mmoreka [IOK
https://m.edso0.ru/863e
9fde



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
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20

21

opraHusma u e
OTHOCHUTEJIBHOT'O XapakTepa

Hanpasnenus u nmytu
MaKpO3BOIIOLUH

HeobOpartumocTs 3BOMIONINN

Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3yUCHUS

I'unioressl nporucxoxACHUA
JKU3HU Ha 3eMiie

Pa3zButne xn3HM Ha 3emiie 1Mo
9paM 1 nnepuoaam

OCHOBHBIE 3Tarbl YBOJIIOLUN
pPacTUTEIHHOTO U KUBOTHOTO
mupa. [Ipaktuueckas pabora
No 1 «M3yuenue uckomnaembIx
OCTAaTKOB PaCTCHUH U
JKUBOTHBIX B KOJUIEKITHSIX)

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHUpa

DBOJIIOLHUS UeI0BEKA
(aHTpOMOreHes)

JIBuoKkymiye cuibl (pakTopsbl)
AHTPOIIOTeHE3a

OCHOBHBIE CTaJIMH YBOJTIOIIIH
yejgoBeKa

YenoBeueckue pachl U
MPUPOIHBIEC aTanTaIiH
yejgoBeKa

PesepBHriit ypok. O6001ICHHE
1o TeMe «Bo3HMKHOBEHHUE U
pa3BUTHE )KU3HU HA 3eMIIe»

DKOJIOTHS KaK HayKa

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

bubmuoreka [JOK
https://m.edso0.ru/863e
9cle

bubmuorexa [JOK
https://m.edso00.ru/863e
aba6

bubmuorexa [JOK
https://m.edso00.ru/863e
abbe

bubmuorexa [JOK
https://m.edso0.ru/863e
a8hc

bu6mmoreka [JOK
https://m.edso00.ru/863e
a48e

bu6mmoreka [JOK
https://m.edso00.ru/863e
ac2c

bu6mmoreka [IOK
https://m.edso00.ru/863e
ad44

bu6mmoreka [JOK
https://m.edsoo0.ru/863e
aea?2

bubmuoreka [JOK
https://m.edso0.ru/863e
afec



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
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AbGuotnueckue GakTOpHbI.
JlaGopaTtopnast pabota No 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUH H3
pa3HBIX MECT OOUTAHHSY.
JlaGopaTtopnast pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay

buoTtnueckue hakTopsl

DKOIOTHYECKHE
XapaKTEPUCTUKU MOMYJIALINH.
[TpakTrueckas pabota Ne 2
«Iloxcuér miIoTHOCTH
MOMYJISIANA Pa3HBIX BUIOB
pacTeHuin»

Coo01recTBa OPraHu3MoOB —
OHUOLIEHO3

DKOJIOTUYECKHE CHCTEMBI
(9KOCHCTEMBI)

OCHOBHBEIC ITOKa3aTEIIN
KOCUCTEMEI. DKOJIOTUYECKHE
nupamuiel. CBolicTBa
skocucreM. Cykieccus

[IpupoHBIE S5KOCUCTEMBI

AHTpOHOI‘eHHHe OKOCHUCTCMbI

buocdepa — rnobdanpHas
IKOCUCTEMA 3EMJIU

3aKOHOMEPHOCTH
CYILECTBOBaHUS Onochepbl

YenoseuecTBO B Ouochepe
3emiu

CocyiecTBoBaHM€e NPUPOABI U
4eJI0BEYECTBA

PesepBHbIil ypok. O600611IeHIE
TeMbl «Coo011ecTBa U
9KOJIOTHYECKUE CUCTEMBD)

bu6mmoreka [IOK
https://m.edso0.ru/863e
b10e

bu6mmoreka [IOK
https://m.edso0.ru/863e
b348

bubmuorexa [JOK
https://m.edso0.ru/863e
b46a

bu6mmoreka [IOK
https://m.edso0.ru/863e
b46a

bu6mmoreka [IOK
https://m.edso0.ru/863e
b5fa

bu6mmorexa [IOK
https://m.edso00.ru/863e
bbSe

bu6mmorexa [IOK
https://m.edso00.ru/863e
bd16

bu6mmoreka [JOK
https://m.edso0.ru/863e
bale



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

bubmuoreka [{OK https://m.edsoo.ru/7f41c292

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamaqia.ru/

WNHHOBamoHHbIe yueOHbIe MaTEePHUAIIbI
e '"Bbuorexunomorus"

e '"buoxumnga"

o "JlecaTs cTyIIEHEW OMOMOJIEKYIIIDHOM IPaMOTHOCTH"

e "Hcropusa HaydHOro dKcrepumenra"

o "Kparkag ucropusa MmoaenupoBauus"

e "HoBas Ouonorusa" (BBOJHBINA MOIVIIb)

'

o "[lnanerapwmii"

e "DpomronuonHas gadboparopus”

e "DkoJsiorus: oT npeanpoduIbHON MOATOTOBKY K IPOdhOpUEHTAIIMY NIKOJILHUKOB"

o Jleura Bpemenu "Xumust Ku3Hu"

[J MHCTpyMEHTHI y4eOHOH AeITeTbHOCTH
o HMucTpyMeHT pa3pabOTKHU U aHann3a poaocioBHbIX "JKusas PogocnoBuas"

(] KOHCTD\/KTOD HMHTCPAKTHUBHBIX KApPT C IPOBCPACMBIMU 3aaHUAMU

[]  DIeKTpOHHBIE U3IaHUS
e JKypnan "Hayka ¥ >xu3Hp"

o Xypnan "Xumus u xn3Hb"



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru/
https://content.edsoo.ru/lab/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bio11-vpr.sdamgia.ru/
http://school-collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/
http://school-collection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-8314-0800200c9a66/
http://school-collection.edu.ru/catalog/rubr/cd285216-eb96-a7b2-0127-01c6a1db4b31/
http://school-collection.edu.ru/catalog/rubr/bab78ceb-03f6-4cae-89b7-10a12ccfd08e/
http://school-collection.edu.ru/catalog/rubr/5e7f17f7-c37e-4715-9144-37b80b9ab5e0/
http://school-collection.edu.ru/catalog/rubr/d89273c5-647a-dea2-e711-1abcc7c787dc/
http://school-collection.edu.ru/catalog/rubr/2f2df4fb-6240-4c42-b476-1bf13538b678/
http://school-collection.edu.ru/catalog/rubr/377baff4-b6d7-4fec-ac8e-a283184a62c3/
http://school-collection.edu.ru/catalog/rubr/d8d126e4-6451-4608-a87e-6f1444ffe307/
http://school-collection.edu.ru/catalog/rubr/f0346e44-c4d5-4fa9-ae34-e29439264ee2/
http://school-collection.edu.ru/catalog/rubr/bd5a4839-0983-4600-9891-4e7295cc2fea/
http://school-collection.edu.ru/catalog/rubr/3709fea8-1ff7-26a5-c7c0-32f1d04346a8/
http://school-collection.edu.ru/catalog/rubr/6b7682f5-a3ad-39b0-be0b-cb4046204c07/

e Duiukioneansa "Kpyrocser"

[0 . Komnexkiuu
o JKusotusiii Mup Poccun. [Ituusl. EBponetickas Poccust, Ypaiu, 3anannas Cubupb

e 3oo0Jiorus 1 001as OUOIOrus

e HHTepakTHUBHBIC 3aJ1a9H 110 OMOJOIMHU U DKOJOIUHU

e Myseiinsie npeaMeTsl U3 cobpanus ['ocynapcTBeHHOro broornyeckoro Myses uM.
K.A.TumupsseBa

e IlaMITHUKM HAYKU M TSXHUKU B C06DaHI/II/I [TonuTeXHUYIECKOT0 My3esl



http://school-collection.edu.ru/catalog/rubr/c6bd8391-5353-9687-0cb7-3bee2d59520b/
http://school-collection.edu.ru/catalog/rubr/3b54c0e2-a35b-b91e-e870-fbe935ce5b48/
http://school-collection.edu.ru/catalog/rubr/a654de1b-929f-5809-a167-dc7562b4c5da/
http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72-a5ccfc02b52c/
http://school-collection.edu.ru/catalog/rubr/59968b8a-4392-409f-be52-182fee46be20/
http://school-collection.edu.ru/catalog/rubr/59968b8a-4392-409f-be52-182fee46be20/
http://school-collection.edu.ru/catalog/rubr/bafc8dbe-0e5f-4b32-b04d-91354354694c/

