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PABOYASA ITPOI'PAMMA 110 YYHEBHOMY IIPEJIMETY «BHOJIOT US»
JJIAA YHAIIUXCA 10-11 KJIACCOB

INOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma 1o mnpenMery buonorus (6a30BbI ypOBEeHB) paspaboTaHa B
COOTBETCTBUHM C (hefepalbHBIM TOCYAapPCTBEHHBIM 0O0pa30BATEIbHBIM CTAHJAPTOM CPEIHEro
obmero oopazoBanus (PI'OC COQO), yrBepAeHHBIM MTpUKa3oM MUHHCTEPCTBAa 00Opa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (c u3MeHEHHUsIMU, B PeIaKIIMU MIPUKa3a
MunucrepctBa mpocBerieHus: Poccuiickoir @eaepannu ot 27.12.2023 Ne 1028), Ha ocHOBe
denepanpHOl 00pa3oBaTeNbHON MporpamMmbl cpeanero obmiero odpazosanms (DOIT COO),
YTBEPKJICHHOW npukazoM MuHuctepcrBa npocsenieHus Poccuiickoit ®enepannu ot 18.05.2023
No 371 (B penakuuu npukaza ot 19.03.2024 No 171), ocHOBHOM 00pa30BaTEIbHOM MPOrPaMMBbl
cpennero obmiero oopazoBanusi MbO COII Ne 31 umenu I'.A.bepauuesckoro (OOIT COO),
denepanpHOI paboueii mporpaMMsel o peaMery bronorus (6a30BbIid ypOBEHB).

[Ipu pa3paboTke MpOorpaMMbl MO OUOJOTUU TEOPETUYECKYI0 OCHOBY ISl OMpEeIICHUs
MOJIX0/0B K (DOPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpenmera «buomorus» cocTaBuiu:
koHentyanbHble mojoxeHuss I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, coaepKaHus,
pe3yNIbTaTOB OOYYCHHS M TPEOOBAHHWI K YPOBHIO TMOJTOTOBKH BBITYCKHHKOB, TOJIOKEHUS 00
o0IMX LEesIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHErO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKESHUS O Criel(UKe OUOJIOTHH,
e 3HAUYCHUU B TO3HAHMM KUBOM MPHUPOABI M OOECIEYCHHH CYIIECTBOBAHHUS UYEIOBEUECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6mosioruu 1aéT MpecTaBiIeHUe O LEeNsX, 00 001el cTpaTteruu o0y4eHus,
BOCIIHUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS CpeAcTBaMU ydyeOHoro mpeamera «buonorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeNbHOCTh M3yYeHHUS y4eOHOro Marepuana C
Y4E€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKUA 00pa3oBaTEIBHOTO IpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHOJNOTMM TakKe YYHTHIBAIOTCS TPEOOBAHUS K ILIAHUPYSMBIM
JUYHOCTHBIM, METaNpeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJOB yu4€OHO-TIO3HABATEILHOMN JIEATETLHOCTH/ydeOHBIX JEUCTBUN 00yUYaIOIIUXCS 110
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHHHM Ouonioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHUH, CBSA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IlosTomy Hapsiay C u3ydyeHUEM OOIIEOMOJIOTHYECKHX TEOPHM, a Takxke
3HAHWUU O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYNTHOCTH OCHOBHBIX IMPOTEKAIOIINX B HAX
MPOIIECCOB B TporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIOIH30BAHUIO MONYyYEHHBIX
3HAHWU B TIOBCEHEBHOM JKU3HHM JIJIS PEIICHUS TTPUKIIAIHBIX 33]1a4, B TOM YHCIIE: TPOQUIAKTHKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOM cpene,
aHaM3a BIMSIHUS XO3SHCTBEHHOW EATEIHHOCTH YEJIOBEKa HAa COCTOSIHHE TMPUPOJIHBIX U
HMCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHHMAHHS K MPHUKIATHOW HAIMPaBICHHOCTH y4eOHOTO
npeaMera «bHONOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeUeHUs YCIOBHM IS peUIeHUs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraer
dbopMupoBaHHE Yy OOYYArOIIUXCS CIOCOOHOCTH aqalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3aly M 3BOJIIOLMH, CO3Ma€T YCIOBUS I ITO3HAHMS 3aKOHOB YKUBOM NPUPOIBL,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO0 M 0€30mMacHOro obpasa
JKU3HH, 9KOJIOTMYECKOTO MBILIUIEHUS], IEHHOCTHOI'O OTHOLIECHHUS K )KMBOM MPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHWe OWONOTHS WMEET TAaKXKe /I PEIICHUS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33/1a4 CpeHEro oluiero oopazoBanus, coryanuzanuu odyyaronmxces. M3yuenue
Ouonoruun obecrieynBaeT YCIIOBUS JUTSt dhopMupoBaHUs HMHTEJUICKTYaJIbHBIX,
KOMMYHHKAIIUOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
WHTETpAIMY OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbie 1M0ON0KEHHS O MIPeIHA3HAYEHUN Y4eOHOTro
npenmera «buonorHs» COCTaBHIM OCHOBY JUIS ONPEICIICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p conepkanusi yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs: JOJKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIC i1 (OPMHUPOBAHUS OOIIEH KYJIbTYPHI, ONPEIACIISIONINE
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPY’KaIOILeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HHU U MPAKTUUECKOU AesTesbHOCTH. Oco00€e MECTO B 3TOM cHUCTEMEe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP’KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa H IEHHOCTHBIX
OpHEHTAIUSIX JUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUHU OMOJIOTHYECKOT0 00pa30BaHus.

CTpyKTYypHpOBaHUE COJCpXKaHUS y4eOHOro MaTepwaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpyKType y4deOHoro npeamera «bHONOTHs» BBIIEICHBI CISAYIOUIUE COAep)KaTeIbHbIe JTUHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranmu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHH4ecKoro MUpay,
«IBOJIONUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Heap wusydenus yueObHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00yJaronMMuca 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh STU 3HAHUS JI TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KHU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOCHHUHM, MHOTO00Opa3suu M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO0 YPOBHS OpTraHU3aIINH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0OYyJarOUMXCsl MO3HABATEIBHBIX, MHTEIICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJOTHUH HAyYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpPTaHU3AINY;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCs YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOIIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUJIsl TIOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

pUMEHEHUE MPUOOPETEHHBIX 3HAHWW M yMEHUN B IMOBCEAHEBHOM JKMU3HU JIS OLEHKU
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanusi «buonorus», nzydaemas Ha 0a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0nactu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Cornacao yueonomy miany MbOY COIII Ne 31 umenu I'.A. bepauueBckoro Ha 2024-
20254 yuebublii TOox Ha m3ydeHue npeamera B 10 kimacce oTBoguTcs 1 Yac B HEJENO, YTO
cocraBigeT 34 vaca B roxa; B 11 knacce orBogutTcs 1 yac B HEJEN0, YTO COCTABIAET 34 dJaca B
roa. B coorBercTBumM ¢ KaneHmapHeiM y4eOHbIM Tpaduxom MBOY COIL Ne 31 umenu I'.A.
bepauueBckoro Ha 2024-2025 yuyeOHBINA TOJ Ha pealid3alMio MporpamMmbl Mo npeamery B 10
KJlacce 3amjaHupoBaHo 33 yaca (TeMaTHMYecKOe IIJJaHUPOBAHUE COCTABIEHO C YYETOM
rOCY/IapCTBEHHBIX TMpa3qHUYHBIX JAHEH, omnpeneneHHbix IIpaBurensctBom P®). OcBoeHue
COJIEpXKaHUsl TPOTPaMMBI T10 MpeaMeTy OyaeT 00eCIeueHO 3a CUET 3a CYET 4YacoB 0000IIEeHUs U
MOBTOPEHUS HW3YyYCHHOrO MaTepuajia 1o mpeaMeTy (pesepBHbI bac); B 11  kiacce
3ar1aHupoBaHo 33 yaca (TeMaTHYeCKOe IUIAaHUPOBAHUE COCTABIIEHO C YYETOM rOCYAapCTBEHHBIX
Mpa3AHUYHBIX THEH, onpeneneHnbix [IpapurenscrBom PD). OcBoeHue conep:kaHusi MporpaMMbl
1o npeaMery OyAeT 00eCledeHo 3a CUEeT 3a CUET YacOB O0OOIIEHUS U TTOBTOPEHUSI U3y4YE€HHOTO
MaTepuaa 1o npeamery (pe3epBHBIi yac).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMH HaykaMmu, (uiocoduelt, 3THKOH, ICTeTUKOH W mpaBoMm. Pomp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OHMOJ0rH4YecKUX HayK.

MeToapl o3HaHMS )KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTaTHCTUYECKasi 00paboTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.
Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[lpaktnyeckas pabora Ne 1. «Vcmonb30BaHWE pa3iIUYHBIX METOAOB TIPU  H3YUCHHUH
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HMX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HIY, «Y POBHU OpraHU3aIUH KUBON PUPOIBIY.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XHWMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yYHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B kierke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIOTE — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Butammubl.  Otanuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUIIo3a). buonorndyeckue ¢GyHKIUNA
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIiEeBOJOB, OENKOB M JIUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Teopus — nmpuUMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3yUEHHS KIICTKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmiyie Npu3HakU KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oeka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MpOKapHOTUUYECKON KiIeTKH. KieTounas crenka Oaktepuii. CTpoeHHE dyKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHkmuu. [luTomnmazmMa u e€ OpraHoWIbL.
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuier u cxemsl: «llepuoguyeckas Tabmua XUMHUYECKUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuasn».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

JlaGopatopHnast pabota Ne 1. «/3yueHne KaTaTUTHYECKONW aKTHBHOCTH (PEpPMEHTOB (Ha MpUMEpe
aMUJIa3bl WK KaTaslasbl)y.

JlabopaTtopHnast padota Ne 2. «M3yueHue CTpoeHHUsI KJIETOK PaCTeHHM, )KUBOTHBIX U OaKTepUi 1O
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIUCAHHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolrecca Merabonusma. Poip
3aKOHOB COXPAHEHU BELIECTB U SHEPrUH B MOHUMaHUH METa0O0IU3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUIs KU3HU Ha 3emiie. BiusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarbl s3HepreTnyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHresza. leHernyeckas wuHpopmamms u JHK. Peammuzauwms
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropusi otkpbiTHs BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMyHoaeduinTa yeaoBeka

(BUY) — BozOymutenr CIIM/la. OOpatHas TpaHCKpHUIIUSA, peBEpTa3a M HMHTETpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreruueckuii oomen», «Xinopormiact», «Porocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-anuinkanuu «Y asoenue JHK u tpanckpunuumsa», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIA LMKN KieTku. MHTepdasza m muto3. I[lpomeccsr,
npoTekaromue B uHTEpdaze. Permmukanms — peakuus marpuuHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaausAX MUTO3a. BUOIOrn4ecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHHWE OPraHM3MOB, €r0 3HAUEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu meiosza. [lporeccsl, mpoucxonsiie Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Oransl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyslus,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanua JTHK», «Muto3», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka mitekonuraroniero», «KapmoknHe3 B KJIETKax KOpelmika JIyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabora Ne 3. «HabOmiojeHne MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKpOIIpenapaTax».



Jlaboparopuass pabora Ne 4. «lM3ydyeHue CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
SMOPHOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHIICKUX ¥ 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpuaHoe cKkpeluBaHue. 3aKoH eIMHO-00pa3usi THOPUIOB MepBoro nokonenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. Hapyllenue clueruieHys TeHOB B pe3yiIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

W3meHunBOCTh. BUJIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHas. Ponb cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakiuu. CBOHCTBAa MOIU(PUKANMOHHONW U3MEHIMBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJIEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJje3HH, OOJe3HM C  HACIEACTBEHHOW MpPEepacloiOkKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTEHETUYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeicTBre ajuIeNbHBIX TEHOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamroHHas
W3MEHYUBOCTBY.



Ob6opynoBanue: MoAeTU-amIUIMKanuu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GOpMbl KPBUIEB U OKPACKH Tea), repOapuit
«I"opox moCeBHOW.

JlabopaTopHble U IpaKkTHYecKHe padoThI:

Jlabopamopnas paboma Ne 5. «H3yuenue pezyibmamos MOHO2UOPUOHO20 U OUSUOPUOHO2O
CKpewusanus y Opo30Quivl Ha 20MOBbIX MUKPONPENaApamaxy.

JlaGopatopnass pabora Ne 6. «l3yueHne MoaM(pUKAIMOHHONW HW3MEHYMBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBOI».

JlaboparopHnas pabota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka U mpolecc. 3apokIeHHue CeNeKlnu U goMmectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbBIE METOJbl CeIeKIMU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3kopoIcTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas Cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. Otman€éHHas TuOpuau3anus W e YCIeXH.
HckyccTBeHHBI MyTareHe3 W IOJIy4YeHUE MOJUIUIONIOB. JOCTHXKEHMS CENeKUHMH PACTEHH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosmoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepus. ITalbl CO3JaHUS
pexomOunantHoii JIHK u Tpancrensnsix opranusmoB. Kierounas umxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpodiemsl. I'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmunpel u cxembl: kapra «L[eHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
O6uotexHomoruny», «KierouHnele KylnbTypbl M KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE U IepeHOC
TEHOB, XpPOMOCOM.

ObopynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTHUKEHMSI CEJEKIIMM pPACTEHUH M JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HMKHOBEHHS 3BOJIIOIMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUs U €€
MecTO B Orojoruu. BiusHue 3BONIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIECTBA DBOJNIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATEILHOCTh MOSBICHUS
BHJIOB B TAJICOHTOJIOTUYECKOMN JICTOIHUCH, TIepeXxoaHbie popMbl. buoreorpadgudeckue: cxoacTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIIOTHYECKHE: CXOJACTBA W Ppaznyus SMOPHOHOB PAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCoB, HeompenaenéHHas W3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkymue cwibl ((akTopbl) 3BOJIONMK BHIOB B Ipupoje. MyTallMOHHBIN Mpoiecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOneHuit
y opraiuzmoB. ApoMop(h03bl U UIM0-aJalTallHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCTEUATU3UPOBAHHBIX MPEJKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuTue opraHmdeckoro wmmupa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacteHmit», «MHOrooopasue mopoj
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bI»,
«Mmunoanantanun», «OOmas aereHepanus», «/Bmwkymme cunmbl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIO/I0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HAIPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@POpMbl COXPaHHOCTH HMCKOMAEMbIX
JKUBOTHBIX W pacTeHHi», Moaens ammuukanus «llepekpéct XxpoMocomy, BIaKHBIE Mperaparhl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
JlaGopaTtopHnast pabota Ne 2. «Onucanue mpuUCIOCOOJIEHHOCTH OpraHU3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble rMnoTe3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneo3oiickas spa u €€ TEepHOIbl: KEMOPUHCKHI, OPIOBHKCKHM,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBoironusi yelnoBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JACTh paclpoCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. W. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHUYeCcKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
YeNoBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalICOHTOJOTHYECKHX HaXOI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIH U300paKeHUs] KaMEHHBIX OpyAUil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktiueckass pabora Ne 1. «M3yueHHe HCKOMAeMbIX OCTATKOB PACTEHHM U JKUBOTHBIX B
KOJUTCKITUSX ).

OKCKypcusi «OBOINIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINM WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.



buotnueckne ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJACWUCTBUN:  KOHKYPCHIIHS,
XHIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparys, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Homyisiuuv. OCHOBHBIE IIOKA3aTead MOMYJISALHUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapra «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopatopnast padora Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTCHHH M3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONMYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypel  OuoOLleHO3a:  BHJOBAf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TOTOK dHEprud B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOPEryIsinus, pazsurue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycTouuBOCTH dKocucteM. CoxpaHeHHe OHMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuue!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHelmas
cocrasisitolas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G pexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTpykTypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  coolOmiecTBa», Koiutekuumn  «buonenos», «BpeaumTenum — BakHEWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIs] OXpaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'NHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPEIHETo 00IIero 00pa3oBaHUs: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «buosorus» BblIEICHBI
CIIEAYIOIIHE  COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEIEIICHHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM  yYCTAHOBKAMH, IPUCYLIUMH  CHCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYHE HKOJIOTHYECKOrO IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBIL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS IpeameTra «bHONOrus» IJOCTUraroTCs B E€IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAaHUs M CaMOPA3BUTHs, PA3BUTHs BHYTPEHHEH ITO3MLMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOI0 Hapoaa Poccuiickoit denepanuu, NpUpoae U OKpYyKaroLleH cpere.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiorusy» ITOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ALMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlWW, IO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITAa W OIbITA ACSATEIBHOCTH B IIPOILECCE pPeaTu3alMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTbh K COBMECTHOI TBOPYECKOH NEsTeIbHOCTH IPU CO3JJaHUN Y4eOHBIX ITPOEKTOB,
pelieHny yueOHbIX U IM03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOUX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM NICHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHoO#, ropaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JoCTHXEeHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTh K CIYXEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIE PELICHUSl, OPUECHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAIULIUSIMH HApOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KayecTBa TBOPYECKOMN JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HMHIWBUAYAJIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTrO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTbH K aKTUBHOM AESTEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

MHTEpEC K pa3inyHbIM chepam npodheccHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

0CO3HaHME TIT00ATBHOTO XapaKTepa 3KOJOrMYECKUX MpoOiIeM U IMyTel UX peleHHs;



CHOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON M UNTATEIbCKON KYJIbTYphl KaKk CPEeICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YeJIOBEKa U O0OLIecTBa, B IO3HAHUU MHPUPOJHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U 0OecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OMOJOTMYECKHX 3HAHWW B LIEJISAX IOBBIIMICHUS OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHCTEMa, HAay4HbIM (hakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TM03HABaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe



dbopmupoBanre (QPyHKIIMOHAIBHON T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXcs,
CIOCOOHOCTh o0yJaromuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXTUCIUTTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro 00Imero o0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHWU MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIM3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

ONpeNeNiaTh UENU ACATEIbHOCTH, 3a7aBas MMapaMeTpbl M KPUTEPUU HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN NEATCILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOM AESITeTbHOCTH, HaBBIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCSITEILHOCTH [0 TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIEC 3a7aud B OOpa30BaTEIbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IIEJICHAIIPABICHHBIN MOUCK TEPEHOCa CPEACTB U CIOCOOOB JCUCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE WJEH, MNpPEUIaraTb OPUTMHAIBHBIE IOJAXOAbl U PEUICHUS, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBAaTh WH(POPMALMIO PA3IUYHBIX BHIOB U (HopMm
IPECTaBICHUs, KpPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
O6uosnornyeckoi MHMGopMaIK, He0OXO0IMMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, TpauKku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uHpopMaLuell: IPUMEHATh XUMHUYECKHe, (PU3UYecCKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W MpeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30I1aCHOCTH JTMYHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BceX cepax »KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoOll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBATh
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJI0ra WIH JUCKYCCUH);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOHM (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JOEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, paclpedcsiaTh poJid € Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAXJOT0 YYaCTHHKA KOMaH/bl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIE 337ayll B 00pa30BATENbHON JEATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTECHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYIbTYpPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKCun
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds U APYrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEJAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIBbHOCTH 10 MOJyYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apyOEKHBIX y4EHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
opranusM, Merabonu3sM (0OOMEH BeImeCTB M  MPEBpalleHUE DHEPruu), TOMeocTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHOW Ouoinorun), 3akoHsl (I. Menaens, T. Moprana, H. 1.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOACHUE U ONMHMCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpAllCHHs] SHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOI'O U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHON )KU3HHU C 1I€JIbI0 00ecreYeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM M OMOTEXHOJIOTUH JJI palMOHaIbHOIO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIpEJICKa3aHtsl HacIeOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTHYECKYI0 HMH(POpPMAIMI0 M3 HECKOJbKUX HCTOYHMKOB, TIPAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATH COJIEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISIIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJIOrHYecKas nupaMua, OuoreoreHos, onocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. . BepHasckoro), onpenensiTe rpaHHUIIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOABI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJ1000pa30BaHMs, PUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS KOJIOTHYECKUX (DaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO OOECTIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM 6uosiorun Ui panroHaIbHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPAaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HHGpOpMalMU, HAayYyHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI00ATbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiejioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/m KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubnnoreka IIOK
1 bronorus xax Hayka 1 https://m.edso0o.ru/7f41c292
2 JKuBble cucTeMBI U UX OpraHu3aus 1 CraproBas bubmorexa [JOK
p H anarnoctuka - 0.5 https://m.edsoo.ru/7f41c292
OCHOBBI IUTOJIOTHH 13
. bu6mmoreka [IOK
X :
3 UMUYECKULL COCMAs8 U CMpoeHue KlemKu 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 usnedeamervhocmo Kiemxu 05 https://m.eds00.ru/7f41c292
PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE bubmuotexa [JOK
5 5 0.5
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 10 05 bubmorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnmnorexka HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
butbmmoreka [IOK
8 Pesepeiioe Bpens 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1,5
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11 KITACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (HU(pOBbHIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
1 Beenenue 2
5 Cenexuusi OpraHu3MOB. 4 05 bubmuoreka [JOK
OcHOBBI OMOTEXHOJIOTUH ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 IBOITIOLHOHHAS OHOTIOTHS 10 05 https://m.edsoo.ru/7f41cc74
4 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 7 05 bubmmorexa [IOK
3emiie 1 AHTPOIUITEHE3 ' https://m.edsoo.ru/7f41cc74
OcHoBbl skonorun (Opeanuzmvl u
5 okpyacarouasn cpeoa + CoobiectTa u 7 0.5 bubmmorexa [TOK
PYOICAIONE P H ' https://m.edso00.ru/7f41cc74
3KOJIOTUYECKHUE CUCTEMBI)
7 DBosnrorus duochepsl 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 1
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