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MNOSCHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpECIICHUS
NOIXO0J0B K (opMHupoBaHHUIO coepxaHus yueOHoro mnpenmera «buoiorus» cocraBuim:
koHuentyanbHble nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M NPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepaiyu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECIEYEHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPEAETICHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 o0uieil cTparerun 00ydeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHoro mnpenmera «buomorusy,
ompezenseT o00s3aTeIbHOE MPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpY, paclpeaeieHue Io
paszienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B mnporpamme 1o OHONOTMU TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3ynbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COZIEPKaHUs OMOJIOTHMYECKOr0 00pa30BaHusl.

B mnporpamme mno Ouonoruud peanu3oBaH MPUHIUI PEEMCTBEHHOCTH B HW3YYEHUU
Ouonoruu, Onarogapst 4eMy B HEH MPOCMATPHBAETCS HANPABICHHOCTh HA PA3BUTHE 3HAHHM,
CBA3aHHBIX C (OpMHpPOBAaHHEM ECTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, IEHHOCTHBIX
OpPUEHTAIMI JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, TPEACTaBICHUI O 3A0pOBOM 00pase
JKU3HU U OEpeXKHBIM OTHOILIEHHWEM K OKpyKarwomed mpupoaHoit cpene. Ilostomy Hapsay c
U3ydeHHEM OO0IIEeOMOIOTHIECKUX TEOPHil, a TaK)Ke 3HAHWA O CTPOCHUH KHUBBIX CHCTEM Pa3HOTO
paHra W CyUIHOCTHM OCHOBHBIX IMPOTEKAIOIIMX B HHUX IMPOIIECCOB B MpOrpaMMe Mo OHOJIOTUU
yJIeJIEHO BHUMaHHUE UCIIOJIB30BAHMIO MTOJTyYCHHBIX 3HAHUH B MMOBCETHEBHOM KU3HU IS PELICHUS
OPUKIAJHBIX 3a/a4, B TOM 4YHCJe: NPOQHIAKTUKU HACIEJICTBEHHBIX 3a00JieBaHMI 4YelIOBeKa,
MEINKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMSI, OOOCHOBAaHHS JKOJOTHUYECKH IIeIecO00pa3HOro
MOBEJICHUS B OKpY’KaIOLIEeH NMPUPOIHON cpeie, aHaIu3a BIUSHUS X03HCTBEHHOM 1€ATEIbHOCTH
YelloBeKa Ha COCTOSHHUE TMPHUPOIHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHUMAHHS K
OPUKIAJAHOM  HampaBJIeHHOCTH  ydyeOHoro  mpeamera  «buomorus»  IPOAMKTOBAHO
HEOOXOIMMOCTBIO 00ECTICUCHHUS YCIOBUH JIJIsl pEIICHUS OHOM M3 aKTyalbHBIX 3a/1a4 NIKOJIHHOTO
Ouonornyeckoro oOpa3oBaHMs, KOTopass mpeanosaraeT (opMHpPOBaHHE Yy OOyYarOUIMXCS
CIIOCOOHOCTH aJanTUPOBAaThCS K W3MEHEHHSM JIWHAMHUYHO Pa3BUBAIOMIETOCS COBPEMEHHOTO
MHpa.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmupsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWONIOTHST HMMEET TaKKe JUIA PEIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
onooruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHWUHU C TMPENCTABICHUSIMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3MKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeIHa3HAUCHUH Y4eOHOTO
npeamera «BHONOTHS» COCTaBWJIM OCHOBY JUIS OIpPENENICHHS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COJIEPXKaHUs, IPEACTABICHHOr0 B IPOrpaMMe 1o OHOJIOTHH.

Ot60p conepkanusi yaeOHOTO npeamera «bruonorusy» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
HO3ULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMS OOIIEH KyJIbTYphI, ONpeAesSIone
a/ICKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYXKAIOLIeW NPUPOAHON cpene, BOCTpeOOBaHHbBIE B



MOBCETHEBHOM KHM3HU U MPAKTUYECKOU NesTenbHOCTH. Oco0oe MecTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT D3JEMEHTBHl COJCpXKaHMSA, KOTOpble CIyXaT OCHOBOW [uid  (HOPMHUPOBAHHS
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M I[I€HHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHOJIOTHYECKOr0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJEpXKaHUs y4yeOHOro Marepuaga B IporpamMme IO OHUOJIOTHH
OCYIIECTBIIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUMTEIBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOJBI, O €€ YPOBHEBOH OpraHu3alid MU 3BOJIIOLNMU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHOro npenmera «bHoIOrus» BBIAECIEHBI CIEIYIOIIUE COJIEpKATEIbHbIC JTMHUU:
«buonorus kak Hayka. MeTojabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMa,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa ¥ MHOrooOpa3ue OpraHu4eckoro MHUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llens m3ydyenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJCHUE
0o0y4JarloIMMUCS 3HAHUAMU O CTPYKTYPHO-QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHra u MpuoOpeTeHne YMEHUH MCIOBL30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JICHCTBHI B
OTHOIIEHUH OOBEKTOB KMBOW MPUPOJIBI U PEILICHUS PAa3IUYHBIX KU3HEHHBIX MPOOIIEM.

JocTwkenne nenu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIEeIYIOMUX 3a1au:

OCBOCHHE OOYYaAIONIMMHUCSA CHUCTEMBbl 3HAaHUKA O OWOJIOTHYECKUX TEOpHUSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBHJIaX, CIY>KalIMX OCHOBOHM sl (opMHUpOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJAaX Hay4yHOIo IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aluu,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHrue y 0OO0YyYaroIIMXCs IMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B MpOLIECCe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluu;

CTaHOBJICHHE Y oOOydJaromuxcs oOmeld KynbTypsl, (YHKIMOHAIHHOW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLECHUBATH SBICHHUS OKPYKAIOIIETO MHUpa >KUBOW MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHUe y O0yYaroIUXCsd YMEHUH WIUTIOCTPUPOBATh 3HAUYE€HUE OMOJIOTHYECKUX
3HAHUW B TNPAKTUYECKOM MAESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTM TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEXKHOT0 OTHOUIEHUS K HeH, COOMIOIEHHUs] STUYECKUX HOPM IpU MPOBEACHUU
OMOJOTrNYECKUX UCCIIEJOBAHMI;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKOMH
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE NPHOOPETEHHBIX 3HAHUI M yMEHUI B MOBCEIHEBHOW JKU3HU JUI OLCHKH
MOCNIEACTBUM CBOEH NEATENbHOCTU IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpemgnero obmiero oopazoBanusi «buosorus», nsydyaemas Ha 6a30BOM ypOBHE,
SBIISIETCA 00sI3aTENIbHBIM yYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB MNPEAMETHOM oOsacTu
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jis n3yueHus 61onorun Ha 6a30BOM YpOBHE CPEIHEro 00Iero oopa3oBaHus OTBOAUTCS B
10 kmacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHM C OOINECTBEHHBIMU, TEXHUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(opMHpPOBaHNN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl 03HAHUS )KUBOW IPUPOAbI (HaOIIOEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U NpakTHYecKue padoThl:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonornu. OTIHYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KHU3HU», «YPOBHH OpraHU3aIMH KHUBOU
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAaB M CTPOEHHUE KJIETKH.

XHWMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yYHKIMK BOJABl M MUHEpAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue karanuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Orminuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoabl: MOHOCaXapH bl (TII0K03a, pubo3a U 1e30Kcupru003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapodpuibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne um ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. Kilerounass Teopuss — mpUMep B3aWUMOJECHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmiye Npu3Hakyu KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmnapat, cucTeMa CUHTe3a Oerka.

Tunsl KIETOK: J3yKapuoTHyeckas U mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKOM KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIHH.
[Tnazmatnueckass memOpaHa, €€ cBoiictBa W ¢yHKuMH. lluromnmazma u e€ OpraHoUbI
Onnomem6Opanubie opranouasl kietku: JIIC, anmapar [onbmaxu, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJICTKU: MWMTOXOHAPWH, IIacTHAbl. IIpomcxoxknaeHne MUTOXOHAPHHA U IUIACTHI.



Bune mnactua. HememOpaHHbIe OpraHOUIBI KIETKU: pUOOCOMBI, KIIETOYHBIN IIEHTP, IIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHus.

SAnpo — perynasTopHbIi IeHTP KiIeTku. CTpoeHue siapa: sijaepHas 000J09Ka, KapuoIjia3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpenesieHe XMUMAYECKUX 3JIEMEHTOB B )KUBOU IIPUPOAE.

Tabmuel u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTes Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunoseie kucinotel. [JHK», «Ctpoenne monexkynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENIbHOW KiIeTKny», «CTpoeHue
MIPOKAaPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OO0opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHME MJisi MPOBEACHUS HAOIIOICHMIA,
U3MEpEHH, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaIMTHYECKOH aKTUBHOCTH (DEPMEHTOB (HA
pUMepe aMHIIa3bl WK KaTanaas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTCHHH, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneaATeIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIM MeTa0oau3M. AccuMmwianusa (TUIaCTHYECKUH  OOMEH) |
JTUCCUMUIISALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpoliecca Mmetadbonusma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tunel oOMEHa BEMIECTB: aBTOTPOQPHBIA U reTepoTpodHbid. Ponbk ¢epMeHTOB B 0OMEHE
BELIECTB U ITPEBPALICHUH JHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolye OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbAEICHHE U
AKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTalbl S3HEpreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakiun marpuuyHoro cuHre3a. [eHernyeckas unpopmaums u JHK. Peanumzanus
TeHeTUYEeCKON MHpopMalu B KieTke. ['eHeTuueckuid KoJ M ero cBOMcTBa. TpaHCKpUMIIMS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsiuu. KonupoBanue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTus BupycoB (. W.
NBanoBckuit). OcOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITUKJIa BUPYycoB. baktepnodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc uMMyHOePUITNTA YeTOBEKA

(BUY) — Boszoymutenr CIIMJla. OOpatHas TpaHCKpHUIIMA, peBEepTa3a W HHTETpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. Y. UBanosckuii, K. A. Tumupsises.

Tabmumpt w  cxembl: «Tunel  mutasus», «Metabomuzm»,  «MUTOXOHAPHUY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenune JIHK», «Ctpoenue u
dbyHKIIMOHUpOBaHHEe TeHa», «CuHre3 Oenka», «l'eHeTnueckuii  Kom», «Bupycs»,
«bakrepnoparn», «Crpoenne wu sku3HeHHbIH 1mkn Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUe KIETKU», MoJieib CTpykTypsl JJHK.



Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uKiI, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[lpomeccsl,
nporekatome B uHTepdase. Permmukamms — peakius matpuadoro cuHrte3a [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUTIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. Llurtonornyeckne OCHOBBI Pa3MHOXKEHMsI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

[Henenne xnerkn — muro3. Cramgum muto3a. I[Ipomecchl, NmpoucxonsduivMe Ha pa3HBIX
CcTagusaX MUTO3a. BHoJjIornueckuii CMBICI MATO34.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHHSI OpPraHu3MOB: Oecroysioe u  1ojioBoe. Buabl  Oecrnonoro
pPasMHOXKEHUs: JEJICHUE HAaJABOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHUE. VCKycCTBEHHOE KIOHMPOBAaHUE OPraHMU3MOB, €0 3HAUYE€HUE IS
CEJICKLIMH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIoI0ro.

Meiio3. Cragun meito3a. I[Ipoueccsl, npoucxoisme Ha craausx menosa. [loBemenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYEHUE MENO03a.

["ameTorenes — nporuecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [10o0BbBIE JKeye3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHHE M Pa3BUTHE IMOJOBBIX KJIETOK — rameT (CriepMaTo30ui,
AHLEeKIeTKa) — crepmaroreHe3 U oBoreHed. (OcOOEHHOCTH CTpPOCHMs SAHIEKIETOK M
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIGHUE, TacTPYIISIHA,
opranoreses. IloctamOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPUOHAIBLHOIO Pa3BUTH: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BriustHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PaCTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTUS.

JdemMoHcTpaumMu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHUSI OPraHU3MOBY, «/IBOIHOE OMIIOOTBOpEHHE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHUil», «JleneHue KiIeTKU
Oaktepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIN LUK,
«Permmukanus [JHK», «Mwutosy, «Meio3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKONIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparbl «CriepMaTo30UIbl MIIEKOMUTAIOLIETOY,
«litnexnerka Miekonurawpomero», «KapuoknHe3 B KJIE€TKax KOpellka JyKa», MarHUTHas
Moienb-anmiaukanus «/lenenue kinetkny», monens JJHK, Monens metadazHnoit XxpoMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax,.

Tema 6. HaciiencTBeHHOCTH 1 M3MEHYUBOCTH OPTaHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
HMOPHUOJIOTHUY B CTAHOBJICHUU FeHETHKHU. BKi1ag pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (THOPUAONIOTWYECKUH, LUTOTeHETHUYECKUH, MOJIEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3ust THOpUI0B NepBoro nokonaeHus. I[Ipasuio
JTOMUHUPOBaHUA. 3aKOH pacUIeluieHuss Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHHE. 3aKOH HE3aBUCHMOrO  HAcCJEIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpElIMBaHHE.
Vcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEAETICHNs TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cUEIUIEHHOMY
HaCJIEJOBaHMIO TeHOB. Hapymenue cuenneHus reHoB B pe3ynbTaTe KpOCCHHIOBEpA.



XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. | €eHeTHUECKuEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 10a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHM3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

M3MeHunBOCTh. BUibl M”3MEHYMBOCTHU: HEHACIIEACTBEHHAs U HAaclIeACTBEHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanuoHHbI pax 1 BapualuoHHas kpusas. Hopma peakuum npusHaka. KommdecTBeHHbBIE U
Ka4yeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHast, WiaM reHOTUIIMYECKasi, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 1oNOBOM mpolecc — OCHOBA KOMOMHATMBHOM M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccu¢ukanuss MyTanuid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. Yactora M
OPUYUHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHMYECKHX PSAAOB B HACIICACTBEHHOU
n3menurBocty H. M. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka yenoBexka. Kapuotun denoBeka. OCHOBHBIE METOABI T€HETHUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IIUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHeTuueckuii. COBpEMEHHOE OIPENEICHUE TEHOTHIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIIUPOBaHKHE, B TOM uyucie ¢ nomoinbto [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble OoJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPEepacroiokKeHHOCTBIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOr0O 00pa3a *KHU3HHU, JUATHOCTUKHU, NMPO(UIAKTUKY U JIEUCHHUs] T€HETUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
HPEJOTBPALICHUN U JICYEHUN FTeHETHYECKUX 3a00JIeBaHUN YeTIoBeKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabnuupl u cxembl: «MOHOrMOpUIHOE CKPELIMBAHUE U €r0 IUTOI€HEeTHYECKasi OCHOBAY,
«3aKOH paclIelJIeHUs] M €ro IMTOI€HETUYEeCKass OCHOBa», «3aKOH YHUCTOTHI TraMeT,
«urnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHMOPUIHOTIO CKpEIIMBAaHUS,
«Meio3», «B3auMoaeicTBre ajuIebHBIX T€HOBY, «l eHeTnYeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IIOJIOM),
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-akropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeIU-aNMIUIMKauu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHMHHUpOBaHME», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaToB MOHOTHOPHUIHOTO M JUTUOPHUIHOTO
CKpEeILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopaTtopuast pabota Ne 6. «3ydeHne MoauuKkanmOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHamu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKIAEHUE CEeNeKIMU U qomecTukanus. Yuenne H. U.
BaBunoBa 0 meHTpax NPOMCXOXKIEHUS M MHOrooOpasusi KyJNbTypHBIX pacTeHHid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPO/a, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoaACTBEHHOE CKpeIUBaHUE — MHOPUAMHT.
Yucras gnuHus. CkpemumBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanéHHass ruOpuauzanuss U e€  yClexH.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJIUIUIONAOB. JIOCTHIKEHHS CEJIEKUUU PaCTEHUH,
’KMBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpacib NPOU3BOACTBA. [ €HHAs HWHXKEHEpHUs. OTalbl CO3JaHHS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsle
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Tudeckue npodaemel. I'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubl u cxembl: KapTa «lleHTpbI MPOUCXOXKICHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHui», «Ilopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJSHKU IJI0JI0B U KOPHEIUIOJAOB JAUKUX (OPM MU KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbl U JIOCTHUKEHUSI CEJICKIIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

MVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'UHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cormacho ®I'OC COO, ycranaBnuBaroTCsi TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00y4JaroIMMUCS TPOrpaMM CpeaHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIIbTATOB OCBOCHHUA IMPCAMCETA «buonorusy BbIJICIJICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)KIaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOIPENIEICHHUIO,
HaJIMYMe MOTHMBALMU K OOYyYEeHHUIO OHMOJOrMH, IeJIEHANpaBI€HHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIUMXcs pPYKOBOJICTBOBAThbCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
Ouonornyeckoro oOpa30BaHMs, HaJIMYMe SKOJOTMYECKOr0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMs INpeaMeTa «buomorusy NOCTHUralTcs B €AMHCTBE
y‘-IC6HOI\/II W BOCIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
o0ImIecTBe TpaBWIaMH W HOPMAaMH TOBEJICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMA,
CaMOBOCIIUTaHMUsI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MAaTPUOTHU3MA,
YBAXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIEHHUIO, B3aHUMHOIO
yBaKEHUs, OEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACJ€IUI0 M TPaJulHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHS Y4eOHOro mpeaMera «buosorusy JT0KHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHONW BHYTPEHHEH
NO3ULIMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, TMO3UTHBHBIX BHYTPEHHHMX
yOEXKIIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOro  0OIIIecTBa,
pacupeHre *XU3HEHHOTO ONbITa U OMbITAa JESITEeIHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCIIUTATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKJTAHCKOW TIO3MIMU  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$IS&HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y“IQGHI:IX U IIO3HABAaTCJIbHBIX 3aJa4, BBIITOJIHCHUN GI/IOHOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB;,



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO IIO3HMIIMIO TIO OTHOIIGHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHME YUYUTHIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJCH ¢ pa3HBIMU YOSXKIEHUSMU, KyIbTyPHBIMUA IIEHHOCTSMU U COLUATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXKUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TAMSATHUKAM IMPUPOIBI,
nocTkeHusiM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ, POCCHMCKHX YYEHBIX B CTAHOBJICHHE W Ppa3BUTHE
OHMOJOTUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOECHUE YCTONYMUBOTO Oy TyIIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH XKM3HU B COOTBETCTBUU C TPAJAHUIHUSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs DCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUSL  KYJBTYPbl 3/I0POBbS M
IMOLUMOHAIBLHOIO GJIArONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0OZIcHre TUTUEHHUYECKUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBHAYAIBHOTO W KOJUIGKTUBHOTO 0O€30M1aCHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HHU JIOCH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUSCKON M COITMAIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NesITeTbHOCTD;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEpINATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUTAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KHU3HU;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:



HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK MCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYNKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH JUIsI OKPYKAIOIIEH Cpe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHHH OMOJOTMU 3HAHHS U yMEHUS
IpU pelIeHuU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTMBHOE HEIPUATUE NEHCTBUM, IPUHOCAIIMX BpEI OKPYKAlOLIEH INPUPOIHOU cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILIECHUS, SKOJOTHYECKOM KyJbTYphl, OIMbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MUPA;

NOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHNUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O eIWHCTBE IMPHUPOAbI, 4YelOoBeKa U OO0IIecTBa, B TO3HAHUM MPHUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW LMBHIM3ALMU: OOECTIeUeHus
HOBOTO YPOBHS pPa3BUTH MEIAHMIMHBI, CO3[aHHE TEPCIEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 III00ATBHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKUX 3HAHWM B IEJIAX MOBBILIEHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB TO3HAHMS, MCIONb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4yaeMble 3HAHUS U1 aHajiu3a U OOBSICHEHWS SBIICHUUN
OKpPY’KAIOIIero MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHHUS JJIs pelleHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUIYATHHO U B TPYIIIIE;

FOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaThl OCBOEHUsI ydeOHOro mpeamera «bHoJorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHUS  OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B NMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4YHbIM (akT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0OBaHue, HaOII0eHHe, U3MEpEHUe, HKCIEPUMEHT M IPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBaHre (QPYHKIIMOHAIBHON TPAaMOTHOCTH M COIMAIBLHOW KOMIETCHIIMUA OO0YYaroIIMXcCs,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIITMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHbIC y4YeOHBbIC JEHCTBHA B TO3HABAaTENbHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpeTHEro oOiero oopazoBaHUs
JIOJKHBI OTPaKaTh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHaIW3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
MOHTUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU NOHIATUSIMH);

OTIpeNeNATh WENN JACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIEIISMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TAKKe MPOTUBOPEUYMM PAa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHUPOBATh W BBIIOJIHATH pPAabOTy B YCJIOBUSAX PEATbHOrO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIAJICTh HaBBIKAMHU YyUEOHO-HMCCIIEOBATENBCKON W MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHBIX METOA0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANNHU, PEOOPA30BAaHUIO W MPUMEHEHHIO B YUEOHBIX CHUTYalMsIX, B TOM YHUCIIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
HOHATUSIMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHON NESITEIHLHOCTH W
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3HpPOBATh 3aj]ady, BBIIBUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHATM3UPOBATh IMOJyYEHHbIE B XOJE pEIIeHUs 3aJaud pe3ysbTaThbl, KPUTHUYECKU
OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO CPeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00JIacTH
KHU3HEIEATEIIHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeiH;

BBIJIBUTaTh HOBBIE WJEH, MNpeUlaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUICHHUs, CTaBUTh
po0JIeMbI U 3a/1a4H, JOMYCKAIOLINE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nHpopManmeii:

OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX



0a3ax naHHbIX, B VIHTEpHEeTe), aHATU3UPOBaTh WH(POPMALMIO PA3TUYHBIX BUIOB U (opm
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMynHupoBaTh 3ampoChl M NPUMEHATh Pa3IMYHBIE METOAbI NpPH IOMCKE U OTOOpe
O6uonornyeckoit HHGopMaIK, HeOOXOIUMOM /TS BHITIOJIHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (GOpMY NpEACTaBICHUA OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAy4HbIN S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABAHUSA M 3alMThl UHGpOpMaLMK, HH(OPMAIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BcexX cepax >KM3HU, aKTUBHO y4acTBOBaThb B JHajiore
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IpeJylaraéMoi 3ajadyM, YYWUTBhIBATH WHTEPECHl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpE/CTBA OOLICHMs, NOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CHUTYallud, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PETOBOPHI;

BJIQJIETh PA3/IMYHBIMU clocoOaMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMEpEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(GopMyIHUpPOBATH CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIBb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUBUAYAIbHONH pabOTHI MpH
peleHn OMONOTNYEeCKOl MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

OPUHUMATh LEJIU COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATH
JIEUCTBUA MO €€ NOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCHpelesiaTh POJH C YyU4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acTHHKA KOMaH/bl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHUus B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1€JIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJa4d B OOpa30BATEIBHOW JIEATEIBHOCTH W
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELIeHUs MPoOIeMbl ¢ YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;



pacuIMpsATh paMKH Y4€OHOTO IpeaMeTa Ha OCHOBE JIMUHBIX MPEANIOUTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTDH 32 PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENISM;

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIl
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

NPUHUMATh MOTHBBI M aQPI'YMEHTBI IPYTUX IPU aHATU3E PE3YNIbTaTOB IS TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

HNpUHUMATH ce0sl, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAIN3E PE3yJIbTaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATDI
[IpenmerHsie pe3ynbraThl ocBoeHus nporpaMMbl COO mo Guonorun Ha 6a30BOM YpOBHE



YMEHHE pelaTh »JIEMEHTApHbIE T'€HETHYECKHWEe 3a/Jayd Ha MOHO- M JAUTHOpHIHOE
CKpeIIMBaHKe, CLETUICHHOE HAClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS TIpe/ICKa3aHNsl HacJICA0BAHNUS IPH3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MpPaKTUYECKHE PaldoThl, COOMIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OILIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEJOBaHUN B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHUE CO3[aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
Ouonormyeckyro HMH(GOpPMALUIO M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM IIPOrpaMMbl

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchl

Peanuzanus
BOCIIUTATEJILHOTO
KOMIIOHEHTA

buonorusa xak HayKa

JKuBrle cucTeMBI U UX
OpraHu3aius

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

DCTeTHIECKOro
BOCIHTAHUS,
CIOCOOCTBYIOIIETO
(hopMupoBaHUIO
ICTETUUECKON KYIBTYPHI
Ha OCHOBE POCCUHCKUX
TPaAUIMOHHBIX JYXOBHBIX
LICHHOCTEH, TPHOOIICHNE K
JTyYIIIM 00pasiam
OTEUEeCTBEHHOTO U
MHPOBOT'O HCKYCCTBA.

8 ceHTsA0psI neHb
IpPaMOTHOCTH

XHUMHUYECKHUI COCTaB U
CTPOCHUE KIIETKH

)KI/BHGHCHTCJ'ILHOCTB KJIICTKHU

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

PazmBoxenue u
VHIUBUYAIbHOE Pa3BUTHE
OpraHu3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

I'paxxnanckoro
BOCIHTAHUS,
CIOCOOCTBYIOIIETO
(hopmupoBaHuIo
PpOCCHICKOM IpaskAaHCKON
UJICHTHYHOCTH,
MPUHAIIEKHOCTH K
OOIIHOCTH TpaKIaH
Poccuiickoit denepanuu, K
Hapoxay Poccun xak
HCTOYHHUKY BIIACTH B
Poccuiickom rocynapcrse
U CyOBEKTY ThICSIYEIETHEH
poccuiickoit
rocyJapCTBEHHOCTH,
YBa)XXEHHS K ITpaBaM,
cB00OaM M 00513aHHOCTSIM
rpaxxiannaa Poccnn,
MPaBOBOM U MOTUTHYECKON
KYJIETYpPBI.

8 (eBpas 1eHb HAyKN

HacnengcTBeHHOCTD U

1.5

bu6nmoreka [JOK

DKOJIOrHYECKOTO



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

HU3MEHYUBOCTb OPIraHU3MOB

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

Cenexuusi OpraHu3MoB.
OCHOBBI OMOTEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

BOCIHTAHUS,
CHOCOOCTBYIOLIETO
(hopMupoBaHHIO
9KOJIOTHYECKOH KyIbTYPBI,
OTBETCTBEHHOTO,
6epeKHOTO OTHOILCHUS K
IIpUPOJIie, OKpYKaromen
cpeziec Ha OCHOBE
poccuiickux
TPaANIMOHHBIX TYXOBHBIX
LICHHOCTEH, HaBBIKOB
OXPpAaHBI, 3aINTHI,
BOCCTAHOBJICHUSI IPUPOJIBI,
OKpYKaIoIlel cpesibl

4 okTs0pst JleHs 3amuThbl

YKUBOTHBIX
22 anpens Jlenp 3emnu



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

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Ne Tema ypoka KonuyecTBo 4yacos Hara Mara DJIeKTpOHHbIe HU(POBbIE
Kontpoas  Ipakruuec MJ1aH ¢pakT o0pa3oBaTebHbIe
n/ Bee HbIE KHe pecypchbl
I ro padoThI padoThI
1 Buonorus B cucteme Hayk 1 7.09 bubmmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTo/1b1 103HaHUS )KMBOW IPUPOJIBI. 1 14.09 bubmumoreka [IOK
[TpakTrueckas pabora Ne | https://m.edso0.ru/863e6122
«Vcnonp30BaHne pa3IMYHBIX METOJIOB
IPY U3Y4EHHH OMOJIOTHYECKUX
00BEKTOBY»
3 buonoruueckue cucremsl, mpomeccsl U ux = 1 21.09 bubnuotexa [JOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XuMU4YeCKui cocTaB KiIeTku. Boga u 1 28.09 bu6mmoreka [IOK
MHHEpaJIbHBIE COJIU https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 06eIKoB 1 5.10 bubnnoreka [JOK
https://m.eds00.ru/863e6b72
6 ®depMeHThl — OHOJIOTHYECKHE 1 12.10 bubnnorexka [JOK
KaTtanu3aropsl. JlJaboparopnas padora No https://m.edso0.ru/863e6b72
1 «M3yueHune KaTammTHYECKON
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTaaas3bl)»
7 VYrnesoasl. JInnuae 1 19.10 bu6mmoreka [IOK
https://m.edso0.ru/863e6870
8 Hyxneunnosbie kucinorsl. AT® 1 26.10 bubnuoreka [IOK
https://m.eds00.ru/863e6d5¢c
9 Hcropus m MeToAb! N3Y4EHNUS KIETKH. 1 9.11 bubnuoreka [IOK
Krerounas Teopus https://m.eds00.ru/863e6e88
10  KireTka Kax 1emocTHas )KUBasi CHCTeMa 1 16.11
11  CrpoeHue 3ykapuOTUYECKOM KIIETKH. 1 23.11 bubnnorexa [JOK
JIaGoparophas pabota Ne 2 «3yuenue 0.5 https://m.edso0.ru/863e6ff0
CTPOCHHS KJIIETOK PACTCHUH, )KUBOTHBIX, https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

rpuboB 1 OaKTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPENapaTax U ux
OIIMCaHHE»

12 OOMeEH BEIIECTB WIIH METa0O0IM3M 30.11 bubmuorexa [JOK
https://m.eds00.ru/863e766¢
13 = ®ortocuHTe3. XEMOCHHTE3 7.12 bu6mmoreka [IOK
https://m.eds00.ru/863e7c98
14  Dueprernueckuii o0OMeH 14.12 bubmmoreka [IOK
KonrponsHas pabora Nel https://m.edsoo.ru/863e7aae
15  JKu3HeHHBIH HUKI KIIeTKU. [lencHue 21.12 bu6mmoreka [IOK
kjeTku. Muto3. Jlaboparopnas padora No https://m.edsoo.ru/863e7dc4
3 «HaOmroneHne MUTO3a B KIIETKAX 0.5
KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOITpenaparax»
16  buocuntes Genka. Peaknus MaTpu4HOTO 28.12 bubnnorexa [HOK
CHHTE3a https://m.edso0.ru/863e796e
17  Tpaucusuus — OuocunTtes Oenka 11.01 bubnuorexa [IOK
https://m.edso0.ru/863e796e
18  Hexknerounbie (OpMBI KU3HH — BUPYCHI 18.01 bubnnorexa [HOK
https://m.edso0.ru/863e7540
19  ®opmbl pa3MHOKEHUS OPTaHU3MOB 25.01 bubnuoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
20  Meiio3 1.02 bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
21  OO6pa3oBaHUE U Pa3BUTHE MOJIOBBIX 8.02 bubnmnoreka [JOK
kierok. OmogorBopenue. JlaboparopHast https://m.eds00.ru/863e81b6
pabota Ne 4 «3yueHue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenaparax»
22  VHauBuayaidbHOE pa3BUTHE OPraHU3MOB 15.02 bubnuoreka [IOK
https://m.edso0.ru/863e8436
23  T'eHeTMka — HayKa O HACJIEJICTBEHHOCTH 22.02 bubmmoreka [IOK

1 UBMCHYHUBOCTHU

https://m.edso00.ru/863e8612



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24  3aKOHOMEpPHOCTH HACJEIOBAHUS 29.02 bubnuorexa [IOK
MPHU3HAKOB. MOHOTHOPHIHOE https://m.edso0.ru/863e8878
CKpeIlMBaHUe

25  JluruGpuaHoe ckpemuBaHue. 3aKoH 7.03 bu6mumorexa [IOK
HE3aBUCHMOI'0 HACJIEIOBAHUS IIPU3HAKOB https://m.eds00.ru/863e89a4

26  CueruieHHOE HaCJIeJOBaHUE ITPU3HAKOB. 14.03 bu6mmoreka [IOK
Jlaboparophas padota Ne 5 «3yuenue https://m.edso0.ru/863e8c60
Pe3yJIbTaTOB MOHOTHOPHUTHOTO U 05
JUTHOPUIHOTO CKPEIIUBAHUS Y '

Npo30(UIIBl Ha TOTOBBIX
MUKpOITpenaparax»

27  T'eneruka moia. HacnenoBanue 21.03 bubmuoreka [JOK
[IPHU3HAKOB, CHEIUIEHHBIX C IIOJI0M https://m.edso0.ru/863e8c60

28 | HM3menuuBoctb. HenacneacTseHnHas 4.04 bu6mmoreka [IOK
U3MeH4YUBOCTh. JlaboparopHas padora Ne https://m.edso00.ru/863e8efe
6. 3yuenue monudukamoHHOM! 05
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHAIIMOHHOTO PsiJia ¥ BApUAI[HOHHOM
KpHUBOW»

29 | HacnencTBeHHast U3MEHYUBOCTb. 11.04 bu6mmoreka [IOK
Jlaboparopnas padota Ne 7. «AHanu3 https://m.edsoo.ru/863e8efe
MYTaIi y Ipo30QHIIbI HAa TOTOBBIX
MUKPOTIpeIiapaTax

30 T'eneruka ueoBEKa 18.04 bubmuoreka [JOK

https://m.edso0.ru/863e8d78

31  IlpomexyTouHasi aTTeCTAINSI. 25.04
KonTpoabHnas paGora

32 | Ceneknust Kak Hayka U TPOIECC 2.05 bubmmoreka [JOK

https://m.eds00.ru/863e9214

33 | Metoabl U JOCTHKEHUS CEIEKIINN 16.05 bubmuorexa [JOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214

34  BuoTexHOJOTHs KaK OTpacib 23.05 bubmuoreka [JOK

MIPOM3BOJICTBA

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorwus, 10 xnace/ Ilonomapésa U.H., Kopaunosa O.A., Jlommnaa T.E.;
nox penaknuei [Tonomapéroit M.H., O6mmecTBo ¢ orpaHuYeHHOM
orBeTcTBEHHOCThIO N3narenbckuii neHTtp «BEHTAHA-I'PA®y;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* buonorus, 10-11 knaccel/ Aaapeesa H. 1., O611ecTBO ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA
1. TTonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 kiacc.
Meroanueckoe mocooue.- M., Benrana - I'pad, 2019;

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Enunas xomnekuus Ludpossix O0pazoBaTenbHbIX PecypcoBy
(http://school-collection.edu.ru/).

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

3. http://ebio.ru/ - DnexTponublil yueOHUK «BrOIOTHM.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kneTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http:/Inrc.edu.ru/est/r4/ - duomoruveckas KapTHa MHpa

8. http://planete-zemlya.ru/ - Tlnanera 3emsst

9. http://ecologysite.narod.ru/index.html - skonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka



[Ipunoxxenue
KB/l «Poccust — MOM TOPU30HTBI

Tema 3angaTus

Jlata




