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\. J Cocmasumenv: Muwuk T.E., yuumens xumuu.

ITossicHUTENbLHAA 3aNIUCKA

Pabouas nmporpamma no yuebnomy npeamery «buonorusi» mis 10-11 kmaccoB coctaBieHa
Ha ocHoBe ®PI'OC COO, yTBEepXkIAEHHOrO MNpPHKa30oM MUHHUCTEPCTBA IMPOCBEIICHUS OT
12.08.2022 Ne732, yuebHoro minana MAQOY COII Ne22 r. Tomcka, ¢ ydetoM ¢eaepaabHOi
paboueii mporpammbl 1Mo Ouonoruu. Pa0ouass mporpamMma SIBISIETCS YacThblO OCHOBHOM
o0pa3oBaTenbHO TporpamMmsbl cpearero oobmiero oopasoBanus MAQOY COII Ne22 r. Tomcka.
[Tpu pa3paboTKe IpOrpaMMsI 10 OMOJIOTHH TEOPETUYECKYIO OCHOBY JJISl OTIPE/IEICHHUS TTOIX0/10B
K (hopMHupOBaHUIO coaepKaHusl yueOHOro mpeamMera «bHonorusy) cocTaBUIIn: KOHIENTYalIbHbIE
nojoxenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH LeJIeH, COJEpXKaHUsA, pe3yJIbTaToOB
00y4eHus1 U TpeOOBAaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, IMOJOKEHUSI 00 OOIIMX LEsIX U
NPUHIUIAX, XapaKTePH3YIOIMIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpEIHEro oOmIero
obpaszoBanusi B Poccuiickoit denepanuu, a TakKe MOJOXKEHHS O crneruduke Ouojoruu, e
3HAYEHUW B T[IO3HAHUM JKUBOM MNPUPOABI M O0O0ECIEYCHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNAx, 00 oOuieil cTpareruu 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOyYarOIIMXCS CcpeAcTBaMHU YydyeOHoro mpeamera «buonorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEp)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM M TeMaM, PEKOMEHJIYyEMYIO IOCJIEI0BAaTeIbHOCTh U3yUeHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIIXCs.

B nporpamme 1o OHONOTMM TakKe YUMTHIBAIOTCS TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJMETHBIM U MpPEeIMETHBIM pe3yjbTaTaM 00y4deHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOM AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs no
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOr0 00pa30BaHMs.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh Ha pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OSKOJOTMYECKOIO  MBIIUIEHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay c H3ydeHHEM OOIIEOMOJOTHYECKHX TEOpHM, a Takke
3HAaHUM O CTPOEHUH KMBBIX CUCTEM PA3HOI'0 PaHra MU CyIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUU B MOBCEJHEBHOW JKU3HM JIJISl PELLIEHUS IPUKIIAIHBIX 3a/1a4, B TOM 4Yucie: TpopUiIaKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNoBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS KOJOTMYECKH I€JIeCO00pa3HOro MOBEAICHUS B OKpYKarollel NMPUpOIHON cpere,
aHaJIN3a BIMSHUS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NMPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npenMera «buosorus» MpoAUKTOBaHO HEOOXOTUMOCTHIO 00eCNeUeHUs YCIOBHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpask MpeArnoiaraet



(dopmHpoBaHHEe y OOy4YarOIIMXCSl CHOCOOHOCTH aJaNTHPOBAThCA K M3MEHEHUSM JUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHHMsS 3aHHMMaeT BaxHoe MecTo. OHa
obecnieunBaeT (popMupoBaHUE Yy OOYy4arOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH IpUpPOAE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOI
OpraHM3alMl W HBOJIIOLMU, CO3MaéT YCIOBUSA JUIA: IIO3HAHUS 3aKOHOB JKMBOH IpPUPOIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 3JJ0POBOrO M 0€30mMacHOro obpasa
KHU3HH, 9KOJIOTUYECKOT0 MBIIIUIEHUS, LIEHHOCTHOI'O OTHOUIEHHUS K )KMBOH NPUPOJIE U YETIOBEKY.

bonpuioe 3HaueHue OWOJIOTMS HMMEET TaKXkKe JUId pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero oduiero oopa3oBaHus, ConUanu3anuu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet yCIIOBUS JUISL (bopMHUpOBaHHS MHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpbl, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSMM U3 JIPYTUX Y4EeOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpadun. HazBaHHBIE TOJI0KEHUS O MPeIHA3HAYCHUN y4eOHOTO
npeamera «buonorus» CcocTaBUIM OCHOBY Ul ONPENCJICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEpyKaHUs, IPEACTABICHHOr0 B IporpaMMe o OHOJIOTUH.

OT160p conepxkanus yueOHoro npeamera «buonaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYArOIIAECs JOJDKHBI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMBble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLINe
a/IeKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYXKaIOLeW NpUpOAHOM cpesne, BOCTpeOOBaHHbBIE B
IIOBCEHEBHOM JKM3HU U NPAKTUYECKOH aeaTenbHOCTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHWH
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM g (QOpMHUpPOBaHUS
IPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAUAX JIUYHOCTH, CIIOCOOCTBYIOIIMUX I'yMaHU3aIMK OMOJIOrMYECKOro 00pa30BaHusl.

CTpyKTypupoBaHHE COJepXkKaHus y4yeOHOro MaTepuasa B HporpaMMe IO OHOJIOTHU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
JKUBOW TNPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIONMU. B COOTBETCTBUM € 3THM B
CTPYKType yueOHoro npenmera «buosorus» BblJIeNI€HBl CIEAYIOIINE COJepKaTeIbHble JTUHUU:
«buonorus kak Hayka. MeToJpl Hay4HOro Mo3HaHUsA», «KileTka kak OMooruyeckas cuctemMa,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTU.

Ilens u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
0o0y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM HUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHNe YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJII TPAMOTHBIX JCHCTBUN B
OTHOIIEHUH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3THIHBIX KHU3HEHHBIX TPOOIEeM.

JocTwxkenne nenu uzydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHrueM CIeIyIomuX 3a/au:

OCBOEHHE O0OYyYaloIIMMHUCA CHCTEMbl 3HAaHUNW O OHOJOTHYECKUX TEOPUSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM 1isi (popMHUpOBaHUS
NpPEJCTAaBICHUNH O €CTeCTBEHHO-HAyYHOM KapTHHE MHpa, O METOJaX Hay4yHOro IO3HaHMS,
CTPOEHUHU, MHOT000pa3sMM M OCOOCHHOCTSX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHHM3alluH,
BBIJTAIOIIAXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 0OyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJISAJIOB,
ujiel ¥ MOJIX0JI0B K U3YYEHHIO JKUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3alN;



CTAaHOBJICHHE Yy oOOydJarommxcs oOmeld KyabTypbl, (YHKIIMOHAIBHOM TPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLEHHUBATH SBJICHHS OKPYXKAIOIIEro MUpPA KUBOW MPHPOJBI HA
OCHOBAHUU 3HAHUU U OIlbITA, MMOJTYYCHHBIX IMTPU U3YUCHUHN 6I/IOJIOFI/II/I;

dbopMupoBaHrue y 0OyYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOT HIA;

BOCIIMTAHHUC Y6C)KﬂéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIIOBEKOM >KUBOU IMpupoasbl,
HE00XO0IUMOCTH OepeKHOTO OTHOUICHUS K HeH, COOIOICHUS] STUYECKUX HOPM MpHU MPOBEICHUN
OHMOJIOTUYECKHX UCCIIEIOBAHMIA;

OCO3HAaHHUEC LICHHOCTHU OHOJIOrMYECKUX 3HAHUI AJIs1 MOBBIICHUS YPOBHA HKOJIOTHYECKOU
KYJIBTYPBI, JUIs POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U yYMEHUW B IMOBCEAHEBHOW JKMU3HM AJIS OLEHKU
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COOTIOICHHE Mep MPOPHIIaKTHKH 3200JICBaHUN.

B cucreme cpemgnero oOmiero oopazoanusi «buosiorus», uzydaemasi Ha 6a30BOM YpOBHE,
ABIISIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW o0nacTu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

Jlist u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHUsI OTBOIAUTCS
136 gacos: B 10 kacce —68 gacoB (2uac B Heneno), B 11 kitacce — 684yacoB (2 4ac B HEZETIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 5CTeTHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUs >KMBOM TpUpOAbl (HAONMIOJCHWE, JKCIEPHMEHT, ONMHCAaHHE, H3MEpEHUE,
KJaccuUKalys, MOACITUPOBaHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlaGopaTopHble U MPaKTHYEeCKUE PA0OTHI:

[Mpaktuyeckas padotaNe 1. «Mcnoiap3oBaHUE pa3IMYHBIX METOAOB PU W3YYEHHU OMOJIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM M UX pa3HOOOpazue. YPOBHM OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHYECKHHA ), OOC(HEPHBII.
JdeMoHcTpanum:

TaOnuie! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HI», «YPOBHU OPraHU3ALMH )KUBOU IPUPOABIY.

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKMil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI U MUHEPAIBHBIX BelIecTB B KieTke. [lognepxanne ocMoTryeckoro 0anaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKMCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBUuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

DepMmeHThI — Onosiornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LIEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTinunst GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuzabpl (TJIIOKO3a, pubo3a M JAe30Kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, [eJUTono3a). buoigornyeckrne GpyHKIMN YrieBOIOB.

Jlurmmmapr:  Tpurmuuepuabl, docdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JIMIWAOB KaK HCTOYHHKOB
SHEPTHUH.

Hyxkneunossie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIUH.

Huronorust — Hayka o kierke. Kiierounass Teopust — mpuMep B3auMOJICUCTBUS HJe U (DaKTOB B
HAayYHOM NIO3HAHWU. METONbI H3YYEeHUS KIETKH.

Krmerka kak mnenoctHast »xuBas cucrtema. OOmmMe TpPHU3HAKK KIETOK: 3aMKHyTas Hapy)KHas
memOpana, moniekynbl JIHK kak renerndeckuii anmapart, cuctemMa cruHTe3a Oenka.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKApPHOTHIECKON KiIeTku. Kierounas crenka Oaktepuil. CTpoeHHE 3JYKapHOTHUECKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, dKUBOTHOM U TPHOHOMN KIIETKH.



[loBepXHOCTHBIE CTPYKTYpBl KIIETOK — KICTOYHAS CTEHKA, TJIUKOKAJTUKC, WX (YHKLIUH.
[Ina3maruueckas memOpaHa, €€ cBoiicTBa U ¢pyHkuun. LluTomnasma n eé opranonasl. OrHOMeMOpaHHBIE
opraouasl kierku: OIIC, ammapar I'onbmxu, sim3zocoMbl. IToyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iporcxoxaenne MUTOXOHAPUI U TuiacTud. Bunasl mnactun. HememOpaHHble
OpraHouzbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LCHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue szapa: siuepHas 000704YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpesenenie XMMHUECKUX JIEMEHTOB B HEKMBOM Mpupoae», «Pacnpenenenue
XUMHYECKUX IEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsbl: «[lepromuyeckas Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIbI», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenune monexyiast AT®», «CtpoeHne sykapuoThyeckod KieTku», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MpOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBON MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
IKCIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamUTHUECKON aKTHBHOCTH (JEpMEHTOB (Ha TIpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «M3ydeHne CTpOeHHS KIETOK PACTEHUH, KUBOTHBIX W OaKTEpPHH MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €IUHOTO Ipolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHslil. Poib ¢pepmeHTOB B 0OMEHE BELeCcTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTesa. Peakuuu gortocunresa. IhdhekTHBHOCTD
¢dorocunTesa. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIolye OakTepuu. 3HaYeHHE XeMOCHHTE3a /151 )KU3HHU Ha 3eMiie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BbIIEICHHE M aKKyMYyJHMpPOBaHHE
SHEPruy B KJIETKe. DTalbl dHEepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouHoe nwixaHue. OxuciaurensHoe (ocdopunmpoBanue. DddexTuBHOCTH
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enermueckas madopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuiHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KomnpoBanne aMHUHOKHCIOT. Pons pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M XH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bone3snu pacteHni, s)KUBOTHBIX U
YeJIoBeKa, BhI3bIBaeMble Bupycamu. Bupyc ummyHonedpumTa genoseka (BMY) — Bo30yautens CIINa.
OOparHasi TpaHCKpHWIIIUS, peBepraza ®u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BHPYCHBIX
3a0071eBaHUH.



JleMOHCTpanyu:

IToptpetsr: H. K. Konbnos, 1. U. iBanosckuit, K. A. Tumupsizes.

Tabmuier U cxembl: «Tunsl muTaHus», «Metabonusm», «MUTOXOHIPUS», «DHEPreTHYCCKUIN
obmeny, «Xnopomnact», «®otocunresy», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHHUpOBAaHUE TEHA»,
«Cunre3 Oenka», «['eneTnyeckuil koay», «Bupyce», «bakrepuodarm», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIW/]a, 6axteprodaray, «Permukamus JHK».

ObopynoBanue: moaenu-anmukanun «Y asoenue JHK u tpanckpunuusy, «buocunres Oenkay,
«CTpoenue KIeTkn», Mmoaenb cTpykrypsl JJTHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

KieTouHbI# 1K, WK )KU3HCHHBIN UK KieTku. MHTepdasza u mutos. [Iporecchl, npoTekaroiye
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuateza JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
Ha0op — KapuOTHUI. AUIIONIHBIN U TaIUIOUIHBIA XpOMOCOMHBIE Habophl. XpomaTuasl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Cragum mutosa. [Iporeccsl, mpoucxonadiiue Ha pas3HbIX CTaAMsIX
MHTO3a. bUOJOrHYeCKU CMBICT MUTO3A.

[TporpamMmupyemast THOENb KJIETKH — alloNTO3.

®DopMBI  pa3sMHOXKEHHsI OPraHU3MOB: Oecrojioe ¥ IMoJioBoe. Buapl Oecroyioro pa3MHOKEHHS:
JeNieHHe HaJaBOe, IMOYKOBaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHMe, BETETATUBHOE
pa3MHoxeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHNU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonmoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaguu meiiosa. [Ipoueccel, mpoucxoadiue Ha craauax Merosa. [loBenenue xpoMocoM B
Meroze. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa3oBaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. I[lONOBBIE IKemme3bl:
CEMEHHHKH " SHIHUKHN. O0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30uI, STHIEKIeTKA)
— cmepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOCHHS SUNEKIETOK W CHEPMaTO30U[OB.
OmnonotBopenue. [lapreHoreHes.

WnnuBunyansHOe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (dMOpHOreHes). OTarbl
SMOPUOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHWE, TacTPYJSIIHs, OpPTaHOTeHes.
[loctaomOpronanbHOE  pa3BuTHE. THIBI  TOCTAMOPHOHAIILHOTO — Pa3BUTHA: TPSAMOE,  HEMpSIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaJIuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmumel 1 cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «/IBOWHOE OILIOMOTBOpEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHHE pacTeHHil», «JleneHne KIeTKu OakTepuii,
«CTtpoeHue NOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Knerounsid mukimy, «Pemnmukanus JHK»,
«Mmuto3sy, «Meito3», «lIpamoe n HenpsaMoe pa3BUTHE», «I'aMeTOreHe3 y MIIEKOIUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaJIUN OHTOTEHE3AY.

OOopymoBaHne:  MHKPOCKON,  MHKporpenapatsl  «CriepMaTo30uAbl  MIICKOIHUTAOIIETOY,
«Siineknerka miekonuraromero», «KapuokumHes B KIETKaxX KOpELIKa JyKa», MarHUTHasT MOJEJb-
amuinkanus «Jlenenue xkiuetkm», Mmoaens [JHK, Mmogens Metada3Hoit XpoOMOCOMEL.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparophass pabora Ne 4. «M3ydyeHwe CTPOEHHUS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3agaun reHeTuku. VicTopust pa3BUTHS TeHETUKH. PONb UTOMOTHH M 3MOPHOIOTHH B
CTAaHOBJICHUM TCHETHKH. BKiag poCCHMCKMX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE TCHETHKHA. METOIBI



TeHETUKH  (THOPUAONOTUYECKUH, UUTOTCHETHYECKHH, MOJIEKYIsipHO-TeHeTHYeckuii). OCHOBHBIE
TEeHETHYECKHUE MOHATHS. | eHeTHUecKkas CUMBOJIMKA, HCIIOJIb3yeMasi B CXeMaxX CKpELUBaHHM.
3aKOHOMEPHOCTH HacJeJ0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe ['. Menmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKoH eIUH0-00pa3us rHOpua0B NepBOro nokoseHus. [lpaBuino noMuHupoBaHUs. 3aKOH
pacileruieHns Ipyu3HakoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMHUHUPOBAHHUE.

JurnbpugHoe ckpemnBaHie. 3aKOH HE3aBUCHUMOTO HAcleI0BaHUs Ipu3HaKoB. Llurorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  cKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICeHHS TeHOTUIIa 0COOH.

CuennieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cueruieHHOMY HaclieZIOBaHHIO
reHoB. Hapyiienue cuernienys TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHs HACNIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpeAesieHHe Ioya. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble opranu3Mbl. HacienoBanue mpu3HaKoB, CLEIUIEHHBIX C MTOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacJeACTBEHHass. Ponb cpenpl B
HEHACJIEICTBEHHOU HU3MEHYUBOCTH. XapakTepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvonnslif psa W BapuaiuoHHas KpuBas. Hopma peakumm npusHaka. KomumuecTBeHHbIE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCJIeI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAs HW3MEHYHBOCTb.
Knaccupukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPUYMHBI MYyTalWi.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PAJOB B HACIEACTBEeHHON wm3MmenunmBoctn H. .
Bagunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOIbl TE€HETUKH  YEJIOBEKA:
TeHEAJIOTUYECKHA, OJM3HEIOBBIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOE OTpefeNieHre TEeHOTHIIA: TIOJHOT€HOMHOECEKBEHUPOBAaHUE, TEHOTHIIMPOBAaHUE, B TOM
yucie ¢ nomotbto [11[P-anannza. HacnencTeennsle 3a001eBaHns YeIIOBEKa: TeHHBIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEeIpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3nu. CoMaTudecKkre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIE KieTKH. [IpwHIUIEI 310poBOrO0 00pa3a >KU3HH, AMATHOCTHKH, MPO(IIAKTHKA U
JIEYEeHUsI TeHETUYEeCKNX Oose3Heil. MenuKo-rTeHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHUE MEIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €T0 IIUTOTEHETHYECKash OCHOBA», «3aKOH
pacIieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «/lurubpumHoe
cKpemurBaHuey, «Lluronmornyeckue OCHOBBI JUTHOPUIHOTO CKpEIIUBaHUD», «Meio3y, «B3anmopeiicTere
AIJIENBbHBIX TEHOB», «['eHeTHueckne KapThl PAacTEHWH, JKMBOTHBIX M 4YelloBeKay, «['eHeTmka monay,
«3aKOHOMEPHOCTH HACJIEJOBAaHUA, CIEIUIEHHOTO C Mmonom», «KapuoTumel yenoBeka W KHBOTHBIXY,
«Bugsl m3MeHunMBOCTHY, «MoanpukanuoHHas W3MeHYHBOCTh», «HacnemoBanue pesyc-akropay,
«l"eHeTHKa rpymi KpoBu», «MyTaloHHas U3MEHUUBOCTbY.

OOopymoBanne:  MoJeNH-anmIuIMKanuu — «MoHoruOpuaHOEe  CKpemuBanue»,  «HemomHoe
TOMUHUpOBaHHME», «JlurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
MuKpornpenapar «Jpo3oduna» (Hopma, myrarmuu (GOpMBI KPbUIEEB U OKpacKH Tena), repoapuii «I opox
IIOCEBHO».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlaboparopHast pabora Ne 6. «lM3yuenue MOAU(PUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BApUAITMOHHOTO Psifia U BApUALIUOHHOW KPUBOII».



JlaGoparophas padota Ne 7. «AHanu3 MyTanuid y Apo30(uIbl Ha TOTOBBIX MUKPOTIPEIapaTax».

[Ipaktnueckas padota Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IIpolecc. 3apoKIEHHE CeJleKIMH W jaoMecTHkauusd. Yuenue H. U.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHHUS TOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, IITaMM.

CoBpeMeHHBIE METOJIBI CeNeKIMUA. MaccoBBI M MHANBUIYAIbHBI OTOOPHI B CEJIEKINN PacTEHHUH
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpelIMBaHWE — MHOPWUAMHT. UncTas JTUHHA.
CkpemnBanue 4YUCTHIX JHHUE. ['eTeposuc, mnu rubpugHas cuina. HepoAcTBeHHOE CKpelIMBaHHUE —
ayropunuar. OtpanéHnas ruOpuanszanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJIy4eHHUe
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonornss kak oOTpacnb MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHoi [IHK u Tpancrenuoix opranuzMoB. Kierounas wmxenepus. KieTouHble KyJbTypBI.
MuKpoKkJIoOHaIbHOE pa3MHOKEHHe pacTeHuit. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpobdinembl. [MO — reHeTndecku
MOJU(QHUINPOBAHHBIC OPTaHU3MEI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTECHHI»,
«[lopoapl IOMalIHUX >KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHUit», «OTnanéHHas THOpUAN3AIMY,
«Pabotel axkagemuka M. @. HsanoBay, «Ilomumionaus», «OObeKTEI OMOTEXHONIOTHH», «KieTo4dHbIe
KyJBTYpBI H KIIOHHpOBaHUEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PacTECHHIH,
repOapuii «CenbCKOX03IHCTBEHHBIE PACTCHUSY.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

OKcKypcusi«OCHOBHBIE METOABI M JOCTHXKECHHS CEJIEKUMM PAacTeHWH U JKMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHILHIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUYACTOK, B TEIUIMIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIIOUOHHASA OHOTIOTHS.

IIpennocbuIK BO3HUKHOBEHHS 3BONIOLMOHHONW TEOpUH. ODBONIOIMOHHAS TEOPHUs U €€ MeCTO B
Ouosiorun. BinsHue 3BOIIOLMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lasleoHTONOrHYECKHE: TIOCIEIOBATEIBHOCTE IMOSIBICHUS BUIOB B
NaJICOHTOJIOIMYECKOH JleTonucH, nepexoausie ¢popmbl. buoreorpaduueckue: cxoAcTBo U pazanuue GayH
1 (QJIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W pa3iMuusi HMOPHOHOB Ppa3HBIX BHIOB IT03BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYAUMEHTApHBIE OpPraHbl, ATaBU3MBI.
MonekynapHO-OMOXHUMHUYECKHE:  CXOJACTBO  MEXaHHU3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYeCKUX MyTeH y BCEX OPraHn3MOB.

OomroronHas teopusi Y. apeuna. IIpeAmnochiiku BO3HWKHOBEHUS JapBHHHM3MA. J[BIDKyIIne
CHJIBI 3BONIONMK BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHUYEHHOCTH PECYpPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopwus 3Bononn (CTI) u e€ 0OCHOBHBIE MTOJIOKEHUSI.

MuxkposBomonus. [lomynsius Kkak eAMHATIA BUAA U SBOTIOIHIH.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsiimoHHbIe BOJHBI | Apeiid renos. M3onsims u Murpanms.

EcrecTBeHHBIN 0TOOp — Hampapmstomuil Gakrop sBomonun. opMbl ecTeCTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTh OPraHM3MOB KaK pe3ylbTaT dBotonuu. Ilpumepsl mpucrnocoOiIeHuil y
Opranu3mMoB. ApoMop¢03bl U HIUO-aJaNTALIH.

Bung wu BumooGpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpauueckoe, 3KOJI0rHIecKoe.

MakposBomonusi.  DopMbl  IBOTIONMH:  (GUIETHYECKAs, IWBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBAaHHBIX MpenkoB. IIporpeccupyromas crenuamTu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsi: K. Jlunnel, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apOIbIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroobpasue copTOoB  pacTeHHit», «MHOrooOpazue TOpOA  KUBOTHBIX»,  «llomymsiumy,
«MyTaloHHasT HM3MEHYHBOCTB», «ApoMopdosbl», «Manmoamantanumm», «OOmas aereHepanusy,
«dBmwxymue cuibl sBomonuuy, «Kapra-cxema mapmipyra myrtemectBust Y. Jlapsuna», «boprba 3a
cymiectBoBanue», «llpucnocoOieHHOCTs — opraHu3aMoBy», «leorpaduueckoe  BUA00Opa30BaHHUEY,
«3JKONIOru4ecKoe BU1000pa3oBaHUE).

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OD IJIOJI0B U CEMSIH,
koyuteknust «IIpuMepsl 3alMTHBIX MPHUCIIOCOONEHUH y )KUBOTHBIX», MoJenb «OCHOBHBIC HANpaBICHUS
3BOJIOLMNY, 00bEMHAsE MoJeNb «CTpOCHUE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX ).

Buoreorpaduueckas kapra Mupa, KomwieKuus «PopMbl COXPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mmogenb anmukanusa —«llepekpéct Xpomocom», BiIaxHele mpemapaTsl «PaszBuThe
HacekoMoro», «Pa3Burue nArymkny», Mukpomnpenapar «pozoduna» (Hopma, Mmytauun GopMbl KpbUILEB
Y OKpPAaCKH Tela).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophas padota Ne 2. «OnucaHue NPUCTIOCOOJICHHOCTH OpPraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHay4HBIE TPECTaBICHUS O 3apOKACHNH KU3HU. HaydHble rUNOTE3bl BOSBHUKHOBEHUS JKU3HH Ha
3emiie: abHoreHes U MaHCepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMUYECKUX. DKCIIEPUMEHTAIILHOE MOATBEPKICHNE XUMHUECKOHN 3BoronK. HadanpHele sTamnsl
Oomornoruueckoit sBomoruu. ['mmoresa PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBrle kieTknm M ux sBomonus. POpMHUPOBAHUE OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB.

Pa3BuTne xu3HM Ha 3emie 1o 3paM U nepuogaMm. Karapxel. Apxelickas U MpoTEpO30ICKas 3pbl.
[laneosolickass spa u €€ mnepuonbl: KeMOPHHCKUH, OpIOBUKCKHH, CHIIypHHCKHH, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Me3so30iickas 3pa U €€ nepruoabl: TPUACOBIN, OPCKUN, MEIIOBOM.

Kaiino3zoiickast apa 1 €€ nepuobl: NajeoreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX ImporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKkoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITbI
OpPTaHU3MOB.

OBOIONMS YeJIoBeKa. AHTPOMNOJOTHS Kak HayKa. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpornorene3a. CXOICTBa W pa3NuyMsl 4YeJIOBEKa M JKUBOTHBIX.
CucreMaTHuecKOe I0JIOKEHHUE YeJI0BEKa.



JBwxkyuiie cuibl (pakTopsl) aHTpororeHe3a. HacnencTBeHHAs M3MEHYMBOCTh M €CTECTBEHHBIH
ot60p. OOIIeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUi TPy/Aa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKAa: aBCTpaJIONMUTEKH, YenoBek ymensiid, Uemosek
npsaMmoxoasumi, YenoBexk HeaHaepranbckui, YUenoBek pasyMHbld. HaxoakW HMCKOMaembIX OCTaTKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

Yenoeueckne pacbl. OcCHOBHbIE OOJNbIIME pachl: €BpONeoHIHas (€Bpa3uiicKas), Herpo-
aBCTpAJIOUIHAS (axBaTopuanbHasi), MOHTOJIONTHAs (a3uaTcko-aMepUKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCJIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuuer u cxemsl: «Bo3HnkHOBeHHe COJNHEUHOW CHCTEMBbD», «Pa3BUTHE OpPraHU4YecKOTO0 MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «lIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHudeckoro mMupa», «CpaBHEHHE aHATOMHYECKHUX YEepPT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJNIOTHYECKHX HAaXOAOK NPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «Ilepspie coOBpeMEHHBIE JII0IN», «HenoBeuecKue pacoD.

Ob6opynoBanue: Mymsoku «lIporcxoxaenne deaoBekay (OHOCTHI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblia, KPOMaHBOHIA), CJCTIKA WM H300paKeHH KAMEHHBIX OpYIUil MEepBOOBITHOTO YEIOBEKa
(xamHH-"YoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
MCKOMaeMbIX KHUBOTHBIX U PaCTEHUI.

JlaGopaTopHble H MPaKTHYeCKHe PadOThI:

[IpakTrueckas pabora Ne 1. «/3ydeHwWe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUIEKLUSX).

OKCKypcusi «DBONIOIMS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYYHBIN HITH
KpaeBeTUeCKUi My3el).

Tema 3. OpranuszMsl H OKpy:KaoIas cpeaa.

OKOJIOTHsl Kak Hayka. 3aJladyd M pas3lelibl 3KOJOruu. MeTollbl 3KOJOTMYECKHX HCCIIETOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'0O YEJIOBEKA.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3 yIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsL.

Oxonorndeckre  Qaktoppl. Kiaccudukamuss  SKOIOTHYeCKHX  (akTOpoB: aOMOTHUYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. J[eiicTBre HKOIOTHYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBI: CBET, TeMmIepaTypa, BiIaxHOcTb. Dortomepuonmsm. [Ipucrnocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKHX (paKkTOpoB. bromornyeckie puTMel.

buorndeckne dakropbl. Bumel OMOTHYECKHX B3aWMOJEHCTBUI: KOHKYPEHIIWS, XWUITHHYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, koomepamus, MyTyaiaw3M, KOMMEHCAIM3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCTBO). AMEHcanu3M, HeWTpanmu3M. 3HaueHHe OWOTHYECKHX B3aWMOJCHCTBUN  ais
CYIIIECTBOBAHMUSI OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MOMyannu. OCHOBHBIE MMOKA3aTENH MOMYJISIIMHA: YUCIEHHOCTB,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTB, MPUPOCT, MUTpalysl. [uHaMKKa YHMCIEHHOCTH MOMYJIALUU U €&
perynanus.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmumsr w1 cxemsl: kaptra «lIpupomnbie 30HBI 3emin», «Cpeasl OOWTaHHS OpPTaHU3MOBY,
«®Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]y30pun-
Tybenskn», «[lutesrie nenm.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosiornyeckue 0COOEHHOCTH PACTEHHUH M3 Pa3HbIX MECT
oOWTaHU.

Jlaboparophas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTUE YEPEHKOB KOJIeycay.

IIpaktuueckas pabora Ne 2. «[1oAcU€T MIOTHOCTH MOMYJISALUIN PAa3HBIX BUIOB PACTCHUI.



Tema 4. Coo0mmecTBa M 3K0JIOTHYeCKHE CHCTEMBI.

CoobmiecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas, MPOCTPaHCTBEHHas,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OHMOLIEHO3E.

OKkonoruveckue cucTeMbl (9kocucTembl). lloHsTue 00 53KocuctemMe U OMOTEOICHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTH, KOHCYMEHTHI, PedyleHTh. KpyroBopot
BEIIECCTB M IMOTOK 3HEPrHMM B dKOcHUCTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luiieBble
uenu U cetd. OCHOBHBIE MOKA3aTeH YKOCHCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTHYECKUE MHPAMUIBL:
NPOAYKIMU, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cykueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonormueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

buopasHooOpasue kak ¢axTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanackoro o Ouocdepe. ['panuisl, coctaB U cTpykTypa Ouochepsl. JXKupoe
BeniecTBO U ero (QyHkiuu. OcobeHHOCTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTeMBbI. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYECKUE ITUKIIBI 3JICMEHTORB (yIiiepoJia, a30Ta). 30HAILHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenmoseuecTBO B Oumocdepe 3emmu. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe. [mobampHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U 4denoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroiunBocTn Ouoceppl. OCHOBa pPalMOHAIBHOIO YIPAaBJIEHUS IPUPONHBIMH pecypcaMH M HX
ucnosb3oBanue. JJocTikeHns: ONoIOruy U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

Iloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuuer u cxemsl: «llumessle nenn», «buoumenos3: cocraB u crpykrypa», «llpupoxnnsie
coobmiectBay, «llenn nmuranus», «OKojorudyeckas nupamuga», «buocdepa m genoseky», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro eca», «buomeHo3 Bomoéma», «ArpoueHO3»,
«[IpuMepHBIE aHTPONOIrEeHHBIE BO3ACHCTBHA Ha NPUPOLY», «BakHeHIIne HCTOYHUKM 3arps3HEHUS
BO3/1yXa U TPYHTOBBIX BO», «llouBa — BaxkHelas cocraisomas onochepo», «PakTopsl Jerpagaunun
nouB», «llapHukoBblil 3dexT», «DakTopel PaaMOAKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas
CTpyKTypa Omocdeps», «Pacnpocrtpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Onocheps»,
«Kpyrosopor yriepona B Ouocgepe», «kKpyroBopor a3ora B mpupozae».

ObopynoBanue: Mojenp-ammuMkanus «TunuuHble OHOLEHO3BD», repOapuil  «PacTurenbHble
coobuiecTBay, komekuuu «buomenos», «Bpeaurenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDP»,
repbapuy M KOJUIEKUIUH PACTEHUIl M KMBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM SKOJOTHMYECKHM TPYyINIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
’KHUBOTHBIX.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUsS ITPOI'PAMMBLI 11O BHOJIOTUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIIMMHUCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX Pe3yJIbTaTOB OCBOEHMS IpeameTa «bHoiaorus» BhIIENEHbI ClIeyIoIne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALUN K 00y4eHHI0 OUOJIOTHH,
LeNIeHaNPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaIULMNA pa3BUTHsI OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI
PYKOBOJCTBOBaTbCSI B CBOEH JIEATENIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHM, IPHUCYIIHUMU
cUcTeMe OHMOJIOTHUYECKOTO0 O0pa30oBaHUs, HAMYME HKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LIETH U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHSI MpeaMeTa «BbuoJIorus» JOCTUraloTcs B €AWMHCTBE YUEOHOH U
BOCIIMTATENbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHITHIMA B OOIIESCTBE MpaBHJIaMU U
HOpPMaMHU TIOBEICHUS M CIHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMSI K 3aKOHY U IPABOMOPSAKY,
YeIIOBEKY TPYJa U CTaplieMy ITOKOJICHUIO, B3ANMHOTO YBaKE€HUs, O0EPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOTOHAalMOHANIbHOro Hapona Poccuiickoit ®enepanuu, npupone u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHCTEMOW  IEHHOCTHBIX  OpHUEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKICHHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACATENIBHOCTU B IPOLECCE PEAM3allMd OCHOBHBIX HANPABICHUNA BOCIUTATEIBHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1)rpaxaaHcKoro BOCHMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIHU OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPAaB M 00513aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENPHOCTH TpPH CO3JaHHHA YYEOHBIX TPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OMOJIOTHYECKUX AKCIIEPUMEHTOB;

CMOCOOHOCTh OMNPEJENATh COOCTBEHHYIO MO3MIIMIO 10 OTHOIIEHHWIO K SIBICHHUSM COBPEMEHHON
YKU3HH U OOBACHSTSH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO B3aUMOAEHCTBHSA
Tro/iel ¢ pa3HbIMU YOXKICHUSIMU, KYJIBTYPHBIMH IIEHHOCTSIMU M COITUAITEHBIM MTOJIOKECHUEM;

TOTOBHOCTB K COTPYJIHHUYECTBY B MPOIECCE COBMECTHOTO BHITIOJHEHHS YI€OHBIX, TO3HABATEIBHBIX
M HCCIIeOBATENbCKUX 3a]a4, YBaXUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NpPU OOCYXICHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)kTaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOil S3BIK U
KYJbTYpY, HPOILJIOE U HACTOSIIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOINEHHE K MPHUPOJHOMY HACIEAMI0O W TaMITHUKAM MPHPOIBI, IAOCTIKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;



CIOCOOHOCTh OLICHMBATh BKJAJ POCCHICKHX Y4YEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWHU 3aKOHOB TPHUPOJBI, B KU3HH YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMTENSAM, CO3/JaHUI0 CEMBbM Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPhI 310POBbS M 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymspHas (pu3mueckass aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWe TEHHOCTH TPaBWJI WHIUBUAYAITBHOTO U KOJJIEKTUBHOI'O O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATHS BPEIHBIX NPHUBBIYEK (YHMOTpPeOJCHHUS aJKOTOJIA,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CMOCOOHOCTHh HHUITUHPOBATh, TUIAHUPOBATH M CAMOCTOSITENIFHO BEITIOIHSTH TAKYO JIEATEIEHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M cCaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHUYECKH 1eJIECO00pa3HOe OTHOMIIEHHE K MPUPOJE KaK UCTOYHMKY >KU3HH Ha 3emiie, OCHOBE
€€ CylIECTBOBaHUS;

MOBBIIIICHUE YPOBHS SKOJIOTUYECKOW KYNbTYphl: MPHUOOPETEHHE OMBITA TNIAHUPOBAHHS ITOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHUPOJIONOIB30BaHUEM (COOJIIOICHHE TPaBHUII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpUATHBIE OSKOJIOTMYECKHE TOCIENCTBUS MPEINPUHAMAEMBIX JEUCTBUH U
MPEeIOTBpAIIaTh UX;



HaJIM4He Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, 9KOJIOTHYECKON KYIbTYPBI, ONBITA AeSTEIBHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COIHMAJIbHOM MPaKTHKE, TOTOBHOCTH K YYaCTHIO B HMPAKTHUECKOU AEATEILHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA AMAJIOTE KYJIBTYpP, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OHWONOTMM Kak HayKd, OCo3HaHHs e€ ponu B  (QOpPMUPOBAHHUH
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JUISi COBPEMEHHOH IUBUIIM3AIMU: OOSCIICUSHHs] HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIIOJIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJbTYPBI, €CTECTBCHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHOHM 4YacTH (hYHKIIMOHAIFHON I'PaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHHE CYITHOCTH METOJ0B MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIC 3aKIIOUCHUS HAa OCHOBE HAYYHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LENBIO ITOIYYEHHS JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO HCIIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUIS PEHICHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAay4YHOW JESTeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBHH C )KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MertamnpenMeTHble pe3ynbTaTbl OCBOCHHUS yueOHOro npeamera «buonorusy BKIIOYAIOT: 3HAYNMBbIE
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOIIeHayYHble TOHATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa M CHENH(PHUKYy METOI0B
MO3HAHMS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MPOIecC, CHUCTEMA,
Hay4yHBIH (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs, HCCIeqOBaHWE, HaOJIoJeHNE,
M3MEpeHHe, OKCIEPUMEHT | [pYTHX), YHHUBEpCalbHbIE Yy4yeOHbIE JeHCTBHUs (ITO3HABaTeNbHBIC,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIMOHATLHONW TPaMOTHOCTH
U COIMAJIbHON KOMIIETEHIIMUOOYJAIONINXCS, CIHOCOOHOCTh O0YYaroIUXCsl HMCIOJIb30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAaHWS ¥ yHUBEpCAJNbHBIE Yy4eOHBIE [EHCTBHA B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTUKE.

MerTamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOIPAMMBI CPEIHEro OO0IEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TeHCTBUAMM:

1)0a3oBble JIornueckme AeicTBHS:

CaMOCTOSITENIbHO (POPMYIMPOBATE U AKTyaIM3UPOBATh [IPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;



WCIIONb30BaTh MPU OCBOCHUHM 3HAHUW MPHEMBI JIOTUYECKOTO MEIIIICHHUS (aHAIW3a, CUHTE3a,
CpaBHEHUs, Kinaccuuranmu, 0000IICHHS), PACKPBIBATE CMBICTT OMOJIOTHYSCKUX MOHITHH (BBIICIATH MX
XapaKTepHbIE MPU3HAKU, YCTAHABIIUBATh CBS3U C IPYTHMHU TOHSATHUSIMHU ),

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIsl OOBSICHEHUS (DaKTOB M SIBJICHUH KUBOU IPUPO/IBI;

CTPOUTHh JIOTHUYECKUE PACCYXJCHUS (MHIYKTUBHBIC, ICITyKTHUBHBIC, IO AHAJIOTHUHU), BBIABISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKJIIOYCHMS;

MPUMEHATh CXEMHO-MOJICIbHBIC CpPEACTBA JUIS TPEJACTABICHUS CYIISCTBCHHBIX CBs3CH U
OTHOIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBCKTaX, a TaKkKe IMPOTUBOPCUYHIA pPAa3HOTO poJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTepUAIBHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB IICNISIM, OLICHUBATh
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIIIJICHUE TIPH PEIICHUH XXU3HCHHBIX MTPOOJIEM.

2)0a30BbIe HCCIeA0BaTEIbCKHE IeCTBHS:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMECHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS;

UCTIONIb30BaTh  Pa3jM4HbIC BUJbl JCATCIBLHOCTH [0 TMOJYYCHUIO HOBOTO 3HAHHS, €0
UHTEpIpeTaiy, TPeoOPa30BaHUIO0 U MPUMECHECHHIO B YYCOHBIX CUTYAllUsAX, B TOM YHCIE MPHU CO3TaHUH
YUeOHBIX M COIUAITLHBIX TPOCKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIFOUEBBIMU
MMOHATHAMHU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh MTPUYMHHO-CIICICTBCHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a7a4y, BBIIBUIATh THIOTE3y €€
pelleHHs, HAXOJUTh APTyMEHTHI JJIs JOKa3aTelbCTBA CBOMX YTBEPXJICHHM, 3a]aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIECTBISTh IICJICHATNPABIICHHBIN TMOMCK TepeHoca CpelACTB U CHOCcOo0OB  JeHCTBUS B
po(heCCHOHATIBHYIO CPELY;

YMETh MTEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00J1aCTH )KU3HE I TEIIbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIC HICH, NPEIaraTh OPUTHHAJIbHBIC TIOIXOAbI M PEIICHUS, CTABUTh HPOOIEMBbI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MH(POpPMANUU (TEKCTe y4eOHOro MOoCcoOus, HaydyHO-
MOMYJISPHON JINTEpaType, OMOJOTHUECKUX CIIOBAPSIX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBATh 3aIPOCH U MPUMEHSTH Pa3INYHbIE METObI IIPU TIOUCKE U 0TOOPE OHMOJIOrHYEeCKOM
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  HMH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATE KYJIbTYPY aKTUBHOTO HCIIOIB30BAHHS PA3IUUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW M CUMBOJBI, (GopMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl MH(POpPMALWHU, HHOOPMALMOHHOW OE30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1)o0menue:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpeJiaraeMoi 3a7aui, yYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUMA
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCEUIOK BO3HUKHOBEHUSI KOH(IIMKTHBIX CHUTyallMd, yMeTh CMATYaTh KOHQUIMKTBI W BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIOIb30BAHMEM SI3bIKOBBIX CPEICTB.

2)coBMeCTHAS /1eATeIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aUMOJICHCTBUSI IIPH PELIeHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX MACHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIDKEHHMIO: COCTaBJIATh IUIAH JEHCTBUH, pacnpedessiTh pOlIM € YYETOM MHEHHH YYaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBAaTh WUAECH C IO3ULMM HOBU3HBI, OPHUIMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh MO3UTHBHOE CTPATEIrMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1)camoopranmszanms:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W MX PEUICHUs B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TIOCTYNKAax [0 OTHOIICHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M  3JI0POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTH MO3HABATENBHYIO JICATEIBHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTh H
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETIbHO COCTABJISITh TUIAH pENICHUS MPOOJeMbl C YYETOM HWMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIMpsTh PaMKU y4eOHOIo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTEHHIH;



JIeNaTh OCO3HAHHBIH BBIOODP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 34 PEILICHNE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3PYAMLIUYU B Pa3HBIX 00JacTAX 3HAHUIM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBl B JI€ATENBHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YIbTATOB IIEISM;

BJIaJCTh HAaBBIKAMH I103HABATENIFHONW pe(UIeKCMH KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUU H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEIIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3)npunsATHE ceOsl U APYTHUX:

IIPUHUMATh ce6;1, IIOHHUMasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHUBEI M apIyMEHTHI IPYTUX IIPU aHAJIM3€ PE3YJIbTaTOB IEATCILHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

HNPEJIMETHBIE PE3YJIBTATHI

IIpenmeTHble pe3ynbraThl ocBoeHUs mporpammbel COO mo Owomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienududeckre i yueOHoro npeamera «buosiorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI
JCHCTBUII 1O OCBOEHHMIO, WMHTEpHpPETalMHd W MpeoOpa3oBaHUIO 3HAHWH, BUABl AEATENBHOCTH IIO
MOJY4YECHUIO HOBOI'O 3HAHUS W NPHMEHEHHIO 3HAHWH B PA3IUUYHBIX y4eOHBIX CHUTyalUsX, a TaKKeE B
peanbHbIX KM3HEHHBIX CUTyalMsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npeaMeTHble pe3yibTaThl
NpEeACTaBIEHBI IO rojiaM 00y4YeHusl.

IlpeameTHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mpeamera «buonorusi» ¢ 10 knacce NOIKHEBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeCTe M pOJIM OHOJOrMM B CHCTEME HAYYHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAAE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(YHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEILICHNS )KU3HEHHbIX 33/1a4;

YMEHHE PpAaCKpbhIBaTh COJEp)KaHWE OHOJIOTMYECKMX TEPMUHOB U IOHATHH: >KW3Hb, KIIETKA,
opranm3M, MeTa0onu3M (OOMEH BEIIeCTB W IPeBpallleHHe SHEPruH), ToMeocTa3 (CaMOperyIIsiusi),
YPOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOM3BeIEHHE (PENpOXdyKIHMs), HACIEACTBEHHOCTD,
U3MEHYUBOCTH, POCT U Pa3BUTHE;

yMEHHE H3JIaraTth OMOJIorHYecKre TeOpHH (KJIETOYHAsA, XpPOMOCOMHAsA, MyTallMOHHAs, [IEHTpaJIbHAs
JIorMa MOJIeKyJsipHO# Ouosioruu), 3akonsl (I. Mennens, T. Moprana, H. V. BaBunoBa) u yuyenus (o
[EHTpaX MHOTOOOpa3Wsi W TPOUCXOXKAEHUS KyIbTypHBIX pacteHuit H. M. Basumosa), ompenensts
TPaHUIIBI UX IPIMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIETh METOJIaMH HAyYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHNE M OMHCAHWE JKHUBBIX
CHCTEM, TIPOIECCOB M ABJEHHI, OpraHM3alusg ¥ TPOBEJIEHHE OHOJOTHYECKOr0 OSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIENyeMBIMH BEIMYMHAMH, OOBSICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX TMOHITHHA, TEOPUH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IBI HA OCHOBAHHH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M OYKAPHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHMW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpeBpalieHrs] JHEPrUM B KIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO ¥ DJHEPreTHYEecKoro oOMeHa,
XEMOCHHTE3a, MHT03a, Me103a, OTUIOA0TBOPEHHS, PA3MHOKEHUS, HHANBUAYAIbHOTO PAa3BUTHUSI OPTaHNU3Ma
(oHTOTCHE3);



YMEHHUE IPUMEHSATh MOTy4YeHHbIE 3HaHUS Ui O0BSICHEHUs] OMOJIOTMYECKUX MPOLECCOB U SIBJICHUM,
JUIS TIPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM >KHM3HHU C LIEbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3II0POBbS M 3/0POBbS OKPYXKAIOIIMX JIONEH, COOMIOAECHUs HOPM TPaMOTHOTO TOBEICHHS B
OKpYy’Kalolllel MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS — JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHbIe TeHEeTHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlnBaHHE,
CICTIJICHHOE HacJeJ0BaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA00OPAaTOPHBIC W MpPaKTHYeCKue paboThl, cOOMI0IaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKH OLEHHBATh W HWHTEPIPETUPOBATH HH(OpMANI0  OHOJIOTMYECKOrO
coJep)KaHusl, BKIIOYAIONIYIO IICEBAOHAYyYHbIC 3HAHUS W3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
MHQOPMaIUK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), STHUECKUE acleKThl COBPEMEHHBIX HCCIICIOBAHHN B
OmosIoruy, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHMsI, 0000I1as ONOIOTHIeCKYIO
WHQOPMAIUIO U3 HECKOIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHUM O MeCTe M pOJIM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyYHOH KaPTHHBI MHPa U HAyYHOTO
MHPOBO33pPEHHS, O BKJIAAE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA AJIsl PEILICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACp)KaHHE OHOJIOTHYECKUX TEPMUHOB M IOHITUI: BUA, IOIYJISLHS,
reHo(OH/I, DBONIONHS, ABIKYIIUE CHIBI ((DaKTOPBHI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTbI, KOHCYMEHTHI, PEAyLEHTHI, LIEIH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoneHos, ouocdepa;

YMEHHUE u3JaraTb OMOJIOTMYEcCKHe Teopuu (dBoironuoHHAas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aponsiimieBoro cxoacrsa K. M. Bapa, uepenoBanus
IJIaBHBIX HampasiieHUH u myteit somonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO IO3HAHUS B OMOJOrMH: HAOJMIOAECHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTa,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHUE
MOJYYEHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BHUJIOB,
HOIYJISIIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHA000pa3oBaHM,
NPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA DHEPrUU B DJKOCHCTEMAax, AHTPONOTCHHBIX H3MEHEHHH B OJKOCHCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TIPUMEHSTh TIOTYYCHHbIC 3HAHHS JUT OOBSICHEHUS] OMOJIOTHUYECKHX MPOIIECCOB U SIBJICHUH,
JUIS. TIPUHATHUS TPAKTUYECKUX PEIICHUH B MOBCEHEBHOM KHM3HU C IIeTbi0 oOecredeHus: 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIIed TMPUPOTHOW cpeae, TIOHUMaHHe HEOOXOMWMOCTH  HCIOIB30BAaHUS  JTOCTIDKCHHN
COBpPEMEHHON OMOJIOTHH JUIS PAMOHAIEHOTO TIPUPO/IOTIONIE30BAHUS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUH B dKOCUCTeMax (LETH MUTaHHs);

YMEHHUE BBITIOIHATH JIA00OPATOPHBIE M MPaKTUYeCKUue paboThl, cOONI0IATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYAOBAHHUEM;



YMEHHE KPUTHUECKH OICHUBATH W HWHTEPIPETUPOBATH HHGPOPMALUIO  OHOIOTHUECKOTO
COJICPYKaHUSI, BKITFOYAIOIIYIO MCEBJAOHAYYHBIC 3HAHUS M3 PA3IMUYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
WHPOPMAIIMK, HAyYHO-TIOMYJIAPHBIE MaTepHaibl), paccMaTpUBAaTh TJIOOANBHBIC  JKOJOTHUYCCKHE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MMO3HIINIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHMsI, 000011ass ONOIOrHIeCKYIO
HHPOPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO Yacon DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3esioB U TeM (uudposbie)
n/n nporpaMmbl Bcero Konrpoapupie  Tpakrnieckue odpa3oBaTeJbHbIE
padoTsI padoTbI
pecypchl
butmmoreka [IOK
bronoris kak Hayka 4 1 https://m.edso0.ru/7f41c292
KuBbie cuCTEMBI U X OpraHu3alus 2 bubmoreta LIOK
https://m.edso00.ru/7f41c292
XUMHAYECKUI COCTAaB U CTPOCHHE KIETKH 16 1 bubmoreia LIOK
https://m.edso0.ru/7f41c292
bubmunorexa LIOK
HKH3HEASATEIEHOCTE KICTKH 12 https://m.edso0.ru/7f41c292
PasMHOXeHME U HHAMBUAYAJIbHOE PA3BUTHE 10 1 bubmmoreka [HOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
HacnencrseHHOCTE M N3MEHUYUBOCTD 16 1 bubmunorexa LIOK
OpraHM3MOB ' https://m.eds00.ru/7f41¢c292
Cenekuus opranu3mMoB. OCHOBBI 3 Bbubnmnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
butmmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41¢c292,
POIIL, ®OUITU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 4



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

11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
HanMeHOBaHHUe pa3aesioB U TeM uudpoBbie
Ne n/m P Kontposbubie  IlpakTHyeckue (mcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmmoreka [IOK
1 6] 0 18 2
BOTHOUHOHHAS HHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3sHukHOBEHHE U pa3BUTHE KU3HU HA 18 1 Bu6mmoreka LIOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranus OKpY’KaroIas cpesa 10 1 bubmorexa LIOK
TraHU3MBbI U A
P 24 tHas cpen https://m.edsoo.ru/7f41cc74
buo6 OK
4 Coo0mecTBa 1 HKOJIOTHISCKIE CHCTEMBI 18 h:;p::l;llcr:i;asfo.ru [7f41cc74
butnuorexa LIOK
P 1
S C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 4



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KosmmuecTBO yacos
Ne Hara DJIeKTpOHHBIE HU(POBLIE
n/n Tema ypoka Bcero Konrpoapurre HpaxTuyeckue U3ydeHus o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
bu6nmoreka IJOK
1-2 Buosorus B cucteMe HayK 2 https://m.edso00.ru/863e6122https://m.edsoo.
ru/863e632a
MeTtoabl 103HaHUS JKUBOU
npuponsl. [Ipaktryeckas
pabota Ne 1
3-4 «H cmone3oBanue 2 1 Bubmiorexa LIOK
https://m.eds00.ru/863e6122
Pa3IUYHBIX METOAOB MPH
HU3YUCHUN 6HOJ’IOFI/I‘ICCKI/IX
00BEKTOBY
56 buonornyeckue cuCTEMBI, 5 Bu6nuoreka IJOK
MPOLIECCHI M UX U3YUCHHE https://m.eds00.ru/863e6564
XUMHUYECKUI COCTaB
7-8 Kkinetkd. Boma u 2 bubmorexa [IOK
https://m.eds00.ru/863e674e
MUHEPAITbHBIE COIH
9-10 benku. CocraB u cTpoeHne 5 Bbubnuorexa LIOK
0eskoB https://m.eds00.ru/863e6b72
DepMEHTBI —
OuoormuecKue
KaTaJanu3aTopsbl.
11- Jlaboparophas pabora Ne 1 5 1 Bubmoreka [JOK
12 «Uzyuenue https://m.eds00.ru/863e6b72
KaTaJUTUYECKOU

aKTHUBHOCTU ()epMEHTOB (Ha
pUMepe aMuiIa3bl I



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

KaTasasbl)»

13- VYranesonawl. JInnuasr bubmorexa HOK
14 https://m.eds00.ru/863e6870
15- HyxnenHoBbIE€ KHCIOTHI. Bubnmuorexa LIOK
16 AT®D https://m.edso0.ru/863e6d5¢
17- Hetopitst i MeTozs! bubnuoreka [{OK
18 HSYHCHIAL IOICTI. https://m.edso0.ru/863e6e88
Knerounas Teopust
19- Kiterka kax mejaoctHas
20 JKHMBasi CHCTEMA
Crpoenue
3YKAPUOTUYECKOUN KIIETKHU.
JlaboparopHnas padora Ne 2
«M3yueHue cCTpoeHUs
21- KneTyox paCTeH};ﬁ bubmiorexa LIOK
99 JUBOTHEIX, 1P 6(;13 " https://m.edso0.ru/863e6ffOhttps://m.edsoo.r
7 u/863e716¢
OakTepui moj -
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapaTax u ux
OTIMICAHHEY
23- OOMeH BelecTs Win bubmmorexa [JOK
24 MeTaboIIn3M https://m.edsoo.ru/863e766¢
25 ®doTocuHTE3. XEMOCUHTE3 bubmorexa LIOK
26 ' https://m.edso0.ru/863e7c98
21- OHepreTuueckuii oOMeH bubamorerca LIOK
28 https://m.edso0.ru/863e7aae
JKn3HeHHBIN TUKIT KIIETKH.
2 aropmas om0 3 Bnmoraca LOK
30 h https://m.edsoo.ru/863e7dc4

«Ha6moz[eH1/Ie MHUTO3a B
KJICTKaxX KOHYMKa KOpECIKa



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JIyKa Ha T'OTOBBIX

MUKpOIIpenapaTax
31- Bbuocunres Oenka. Peakius bubmuoreka LIOK
32 MaTPUYHOTO CHHTE3A https://m.edso0.ru/863e796e
33- Tpancsiys — OHOCHHTE3 Bubnunoreka IIOK
34 Oenka https://m.eds00.ru/863e796e
35- Hexknerounsie Gpopmbl bubnuoreka [IOK
36 KHU3HU — BHPYCHI https://m.eds00.ru/863e7540
37- ®opMBbI pa3MHOKEHHUS bubamoreta LIOK
38 OpraHH3MOB https://m.edso0.ru/863e81b6https://m.edsoo.
ru/863e831e
39- Meiios bubnuoreka [IOK
40 https://m.edsoo.ru/863e7f4a
ObpazoBaHue 1 pa3BUTHE
MTOJIOBBIX KJICTOK.
O1m1010TBOpEHUE.
41- Jlaboparopras pabora Ne 4 bubmmorexa [IOK
42 «M3ydenue cTpoeHuUs https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpernapaTax
43- WNunuBuyanbHOe pa3BUTHE Bubnuoreka [IOK
44 OpraHu3MOB https://m.eds00.ru/863e8436
45- Teterika — nayka o Bubnunoreka [IOK
46 HACHCACTBCHHOCTH 1 https://m.eds00.ru/863e86f2
M3MEHYMBOCTH
3aKOHOMEPHOCTH
47- HacJeIOBaHUS PU3HAKOB. Bu6nmoreka IJOK
48 MoHorudpuHoe https://m.eds00.ru/863e8878
CKpeIlMBaHUE
49- Hurunbpuanoe Bbubmuorexa LIOK



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

50

51-
52

53-
54

55-
56

CKpCluIBaHuEC. 3akoH
HC3aBUCHUMOI'O
HacCJI€OOBaHUA ITPU3HAKOB

CueruieHHOE HaclIeJOBaHNe
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3ydyenne
pe3yIbTaTOB
MOHOTHOPHUIHOTO U
TUTHOPHTHOTO
CKpCIIMBaHUA Y
Ipo30(UITEI Ha TOTOBBIX
MUKpOMpenaparax»

I'eneTuka nona.
Hacnenosanue npu3HaKos,
CLICTUICHHBIX C I10JIOM

N3MeHYnBOCTS.
Henacnencreennas
W3MEHYHBOCTb.
JlaGopatopnas padora Ne 6.
N3yuenue
MOJIU(PHUKALOHHOM
W3MEHYHBOCTH,
MIOCTPOEHUE
BapHAaIMOHHOIO psiia U
BAPUALIMOHHOM KPUBOW»

https://m.edsoo.ru/863e89a4

bu6nmoreka IJOK
https://m.edso00.ru/863e8c60

Bu6nuoreka IJOK
https://m.edso00.ru/863e8c60

bubmuoreka LIOK
https://m.edsoo.ru/863e8efe

58

Hacnencreennas
WU3MEHYUBOCTb.
JlaGoparopnas padora Ne 7.
«AHanu3 MyTaun y
Ip030(HIIbI HA TOTOBBIX
MUKpOTpenaparax»

bubmmoreka IIOK
https://m.edsoo.ru/863e8efe

59-

I'eneTnka yemoseka

bubmuoreka LIOK



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

60

61

62

63

Pe3epBHBIii ypok.
O060011IeH e IO TEME
«HacnencTBeHHOCTh 1
U3MEHUYHBOCTh
OpTaHU3MOBY»
Cenexius Kak HayKa u
Tporecc

MeToasl 1 JOCTHKEHHUS
CEJIEKLIUU PACTCHUHN U
JKHBOTHBIX
buorexHomorus xak
OTpacihb MPOU3BOJICTBA

[ToBTOpenue u 06o0IIeHNE.

ITpomexxyTouHas
aTTecTanus

AHanu3 npoMexyToOuHOH
aTTecTaluu

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

bu6nmoreka IJOK
https://m.edsoo.ru/863e9214

bu6nmoreka IJOK
https://m.edsoo.ru/863e9214

Bu6nmoreka IJOK
https://m.edso00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68



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

11 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBIe HU(POBBIE

Ne JlaTa
Tema ypoxa Kontponbusie  IpakTuHyeckue oGpa3soBare/bHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchbl
1-2 DBOIIOIUS ¥ METOJTBI €€ N3yUYCHHUS 2 bubamorexa LIOK
https://m.edsoo.ru/863ea20e
3.4 Hcropwust pa3BUTHS TpEICTaBICHUIH 00 5 bubmoreka [JOK
SBOJTIOLHH https://m.eds00.ru/863e9570
Bu6nmoreka IJOK
>0 Mutkposeomor it 2 https://m.eds00.ru/863e9cle
[Tonynsuusa kak 35ieMeHTapHas €AUHULIA
7.8 BHJA ¥ dBoonnu. JlaboparopHas pabora 5 1 bubmmorexa [IOK
Ne 1 «CpaBHeHue BUIOB IO https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIO)
9-10 JBrKymue cuiisl (3JIeMeHTapHbIe 5 Bubmuoreka [JOK
(baKTOpBI) IBOIOIHH https://m.edsoo.ru/863e9da4
. Bu6nuoreka IJOK
11-12 EctecTBeHHBbIl 0TOOP M €ro GopMEI 2 https://m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BONIONINAN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB H
13-14 BHU000pazoBanue. Jlaboparopras padora 5 1 Bbubnuorexa LIOK
Ne 2 «Omnucanue mpucroco0IeHHOCTH https://m.edso00.ru/863e9fde
OpraHu3ma u e€ OTHOCUTEIHEHOTO
XapaxTepa»
15-16 Hampapnenus u myT MaKpOIBOIIOIIUU 2 bubamorera LIOK
https://m.edso00.ru/863e9cle
17 HeoOpatumocTs 3BOMIONINHN 1
18-19 Hcropwust )xu3HM Ha 3eMiie U METOBI €& 9

HU3YyUCHHUA



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

20-21 I'unoressl MPOUCXOXKICHUS KU3HU HA Bubnmuorexa LIOK
3emne https://m.edso00.ru/863ea5a6
9923 Pa3Butue xu3HM Ha 3emIie 1o 3pam U Bubnmuorexa LHOK
EPHUOIaM https://m.edso0.ru/863ea6be
OCHOBHBIE 3Talbl IBOIIOLUN
aCTUTENFHOTO M YKHBOTHOTO MUpA.
24-25 llilpaKTquCKaﬂ pabdota Ne 1 «I/IsyII)IeHHe bubmiorexa IOK
7 https://m.edsoo.ru/863ea8bc
HCKOIIAaeMbIX OCTAaTKOB PACTEHUI U
KUBOTHBIX B KOJJTCKIHSIX
26-27 CoBpeMeHHas cucTeMa OpraHudeCcKOro bubnuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
Bu6nmoreka IJOK
28-29 DBOIIOIHS YeNloBeKa (aHTPOIOTeHe3) https://m.eds00.ru/863eac2c
30-31 JBwwkymiue cuibl (pakropsl) Bubmuorexa [JOK
aHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
32-33 OCHOBHBIE CTaJJU1 3BOJIIOLNY YeTIOBEKa
3435 Yenoseueckue pacsl U IPUPOAHbIE Bubmuorexa [JOK
aJanTally YeloBeKa https://m.edsoo.ru/863eaea2
Pezepsuslii ypok. O0001IeHEe 110 TEMe
36-37 «Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha
3emne» KonTponbHas paborta
38-39 DKoJorus Kak HayKa
Cpensl 0OUTaHUS U SKOJTOTHIESCKUE Bubnunoreka [IOK
40-41
(baxTopbl https://m.edsoo.ru/863eafec
Abuotndeckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopdosoruueckue
49-43 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT bubnmorexa [JOK

obOutanwust». Jlaboparophas padora Ne 4.,
«BrusiHrE CBETA HA POCT U Pa3BUTHE
YEPEHKOB KOJICyCay

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka LIOK

44-45 buomirieckue pakrops 2 https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
46-47 nomysinuu. [Ipaktnaeckas padora Ne 2 5
«IToacY€T MIOTHOCTH NOMYISAUI pa3HbIX
BUJIOB PACTEHUI»
48-49 Coo0r1iecTBa OpraHu3MOB — OUOIICHO3 2 ]SE:S;I:I;(;:ZZZCI;Z?ISIS 63eba6a
bub6nuorexa [IOK
50-51 DKOJIOrMYECKUE CHCTEMBI (IKOCHCTEMBI) 2 https://m.e ds;lo.ru 1863ebA46a
253 | Oeoronmecsic mpmin: Crofora : biGmorexa LIOK
sxocucTem, CyKiieccus https://m.edso0.ru/863eb5fa
54-55 [IpupoaHbIE SKOCUCTEMBI
56-57 AHTpPONIOreHHBIE 3KOCUCTEMBI
58.59 Buocdepa — rnodanpHas skocucTema 9 Bubmuoreka [JOK
3emiu https://m.eds00.ru/863ebb5e
60-61 3aKOHOMEPHOCTH CYIIECTBOBAHUS 5 Bubnuoreka [IOK
ouochepn https://m.edso0.ru/863ebd16
62-63 YenoseuecTBo B Ouocepe 3emin 2
64-65 CocyniecTBOBaHUE IPUPOABI U 9 Bbubnuorexa LIOK
YeJI0BEUeCTBA https://m.edsoo.ru/863ebale
T el T buGmorexa LIOK
https://m.edsoo.ru/863ebale
67 [IpomexyTouHas arTecTarys
68 AHanu3 NpoMeKyTOYHOH aTTeCTalluu
OBLIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



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