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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke MporpaMMsbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpENeNICHUS
NOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buoiorus» cocraBuiIM:
koHuentyainpablie nojoxenus @I'OC COO o B3auMooOyYCIOBIEHHOCTH LENEH, COAep)KaHUs,
pe3yNnbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIHUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIC (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t NpeacTaBIeHUE O 1eNix, 00 oluieil ctpareruu o0y4yeHus,
BOCIIUTAaHUSI W Pa3BUTUSA, OOyYalOmUXcs CpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE NPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, pachpeleieHue Io
paszienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUs! y4yeOHOro marepuana c
y4€TOM MEX IMPEIMETHBIX U BHYTPU MPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbLHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU 1€ATEIbHOCTH/y4eOHbBIX NEUCTBUN 00YYarOIIUXCS 110
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruw, Oyaromaps dYeMy B HEHW NpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npuponHoii cpene. IlosToMy Hapsimy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpH, a TakKKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO PaHTra M CYHTHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIIECCOB B TPOTpaMMe IO OHOJIOTUM YIEeNeHO BHUMAaHHE HCIOJIB30BAHUIO MOJTYYECHHBIX
3HAHUU B MOBCEHEBHOM JKU3HM JJIs PEIICHUS MPUKIIAJAHBIX 33/1a4, B TOM YKcie: TpOopUIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHalM3a BIMSHUS XO3SHUCTBEHHOM JEATENPHOCTH 4YEIOBEKa HAa COCTOSHHE IPHPOTHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHS YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas Mpearnosaraer
dopmupoBaHrEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4arOIIMXCsl NMPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacmmpsieT 1 0000IaeT 3HaHHUS O KUBOW MPUPOE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KHMBOM TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHOTO oOpasza
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHWe OWONIOTHST WMEET TaKXKe [UIS pEIIeHHs BOCIMUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
onooruu obecrieunBaeT YCIIOBHS TSt (dbopMHUpoBaHHS WUHTEJUICKTYaIbHBIX,
KOMMYHHUKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHWUHU C TMPEICTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
Y4aCcTHOCTH, (pU3HUKH, XUMUU U Teorpaduu. Ha3BaHHbIE MONOKEHUS O MpeIHa3HAYCHUH Y4eOHOTro
npeamera «BHONOTHS» COCTaBWIM OCHOBY JUISL OMNpENeNIeHHs MOIXOAO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €T0 COJIEpKaHUs, IPEACTABICHHOr0 B IPOrpaMMe 1o OHOJIOTHH.

Ot60p conepsxkanusi yueOHOTO npeamera «bruonorusy» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
HO3ULUN KYJIBTYp COOOpa3HOro MOAX0J]1a, B COOTBETCTBUU C KOTOPBIM OOyYaroIuecs: AOJKHBI
OCBOWTH 3HAHHS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, OTMPEACIISIOIINe



a/ICKBaTHOE TIIOBEJCHUE YEJIOBEKa B OKpYXKAaIOLIeW NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOMN JKM3HHU W MPAKTHUECKOU JaesTelbHOCTH. Oco00€e MECTO B ATOM cHUCTEeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEPIKaHUs, KOTOphIE CIy)KaT OCHOBOM s  (QopMHUpOBaHUS
MPEJCTAaBICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M I[I€HHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3aUU OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B HIporpamMme Mo OuoJIoruu
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TpUPOIBI, O €€ YypOBHEBOI OpraHu3alii U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTPYKType yueOHOro npenmera «buoorus» BBIACIEHBI CIECIYIOIIUE COJIEpKATEIbHBIC JIUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Onoioruyeckas CUCTEMay,
«Opranusm Kak Ouosnoruyeckas cucreman, «CucreMa U1 MHOTOOOpa3ue OPraHuv4ecKoro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenus yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJQJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpPEeTeHNe YMEHUN HCIIOJIb30BaTh 3TU 3HAHMS JJII TPAMOTHBIX JICHCTBUI B
OTHOIIEHUU OOBEKTOB KUBOW IMIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

JocTwkenne nenu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHME OOYYAIONIMMHCA CUCTEMbl 3HAHMA O OWOJIOTUYECKUX TEOPUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXaIlUX OCHOBOHM s (opmMupoBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX Hay4yHOIo ITO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3alluu,
BBIJIAIOMINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHrue y OOYyYarOIIMXCS IMO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH B IpolLecCe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
u7eH U MOIXO00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmend KyabTypbl, (QYHKIMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U ONBITA, IOTYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHHH WLIIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKUX
3HAHUW B TPAKTUYECKOW MAESITEITbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U ATpO OMOTEXHOJIOTUH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHHUS K HeH, COOMIOIEHUs STHYECKUX HOPM IpU MPOBEACHUU
OMOJOTrUYECKUX UCCIIEJOBaHUI;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHMS;

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM XU3HU IJISl OICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHME U COOIIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero ooOuero oopasosanus «buosorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM YYE€OHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeIMETHOW oOiactu
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jnis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHbIMM HaykaMu, (uiocoduei, 3THKOH, 3CTeTUKOH U mnpaBoM. Posip Ouosoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

Mertonbl 03HAHUS )KUBOW NPUPOAbI (HAOIIOEHUE, SKCIIEPUMEHT, OIMCaHUE, U3MEPEHHUE,
KIIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U NIpaKkTHYecKHe padoThI:

[Tpaktnyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3YYEHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIMyYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU ITPUPOJIBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM,  OPraHM3MEHHBIH,  IONMYJALIMOHHO-BUIIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(HEPHBIA.

JdeMoHcTpanum:

Tabmuublt 1 cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOCHHUE KJIETKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOJABl M MUHEpPAJIbHBIX BellecTB B kierke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIN OEIKOB.

®epMeHThl — Ouosiornuyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otinuuss  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0KO03a, pubo3a U J1e30Kcupu003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapubl (Kpaxmaji, TJIMKOTEH, IeJUIioio3a). buonorndyeckue GyHKIUHA
YIJIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJTHK n PHK. Hykneornasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukun JJHK. Crpoenne n ¢dynxunuum PHK. Buner PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuUMep B3aWUMOJCHCTBHS UAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIIETKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmIre Npu3Hakyu KJIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHdeckas M MpokapuoThueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuil. CTpoeHHe 9yKapuOTUYECKON KIIETKH.
OcHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[TnasmaTtnueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. l[luTomnmazmMa u €€ opraHOWIBL



OnnomeMOpanHnbie opranouas! kietku: JIIC, anmapat ['onbmku, mu3ocoMsl. [lomyaBTOHOMHBIE
OpraHoOW/bl KJIETKH: MHUTOXOHJPHUH, MIacTUibl. IlpoucxoxaeHne MHUTOXOHAPUN U IUIACTHUL.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LIECHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynasaTopHbIi HeHTP KiIeTku. CTpoeHue siapa: sjaepHas 000J09Ka, KapuoIia3Ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, /. Yorcon, ®.
Kpuk, M. Yumnuc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM MPHUPOAEY,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuer u cxembl: «llepuonuyeckass Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTe3 Oenkay, «CTpoeHne MoieKyibl 6enka», «Ctpoenue GepmeHTay,
«Hyxneunoseie kucnotel. [JHK», «Ctpoenue monexkynsl ATO», «CTpoeHrne 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENbHOW KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/1pa KIETKU», «Y TI€BOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE MJisi NPOBEICHUS HAOIIOJCHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuast padora Ne 1. «/3ydeHHE KaTATMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaeATeIbHOCTb KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmianus (TUIACTHYECKUH  OOMEH) |
JUCCUMUIISALINS (SHEPTeTUUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Mmetadbonusma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U YHEPTUHU B MIOHUMAHUHU METa0OIU3Ma.

Tunel oOMEHa BEMIECTB: aBTOTPOQHBIA M reTepoTpodHbli. Poibk ¢epMeHTOB B 0OMEHE
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpYoIlIue OakTepuu. 3HAUeHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuite.

OHepretudyeckuii oOMeH B  KjeTke. PacmienseHue BeIIECTB, BbIJACIEHUE U
AaKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTalbl S3HEpreTuueckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKHCII€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuunoro cuHte3a. [eHetnueckas wundopmarmus u JHK. Peamuzanus
TFeHeTUYeCKON MHpopMauu B KieTke. ['eHeTnueckuid Koj W ero cBOMcTBa. TpaHCKpUMLIMS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jrtansl TpaHcnsiuu. KonupoBanue
aMUHOKHUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropusi otkpeiTHs BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPycoB. bakrepuodaru. bonesnun
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc uMMyHOePUITNTAa YeTTOBEKa

(BUY) — Bozoymurens CIIM/la. OOpatHas TpaHCKpHUIIMs, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

IToprpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumupsises.

Tabmumpt w  cxembl: «Tunel  mutasusy, «Metabomuzm»,  «MUTOXOHAPHUIY,
«QHepreTuueckuil oomen», «Xmoporact», «Dotocunres», «Ctpoenne IHK», «Ctpoenue u
¢dbyHkMOHUpoBaHHEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnoparn», «Ctpoenune u sku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJHK».



Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uKi, WM KU3HEHHBIA IMKI kieTku. WHTepdasza m muro3. I[lporeccsl,
nporekatomue B uHTepdaze. Permmkanms — peaknus matpuadoro cuHrte3a [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. IIponeccel, mpoucxopasiiue Ha pasHbIX
CTagusaX MUTO3a. Brojornueckuii CMBICI MUATO34.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHSI OpraHu3MOB: Oecroysioe u MojioBoe. Buabl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HAUYEHUE JUIS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIoI0ro.

Meiio3. Cragun meito3a. Ilpoueccsl, npoucxoisme Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTO30u,
AllIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Otanbl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIGHUE, TacTPYIISIHSA,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHUOHATIBLHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BriusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKJAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaluu
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPAacCTeHU», «JleleHne KIeTKu
Oaktepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOYHBIN LUK,
«Permmukanus [JHK», «Mwutosy, «Menosy, «lIpssmoe u Henpsimoe pa3BuTHe», «I'aMeTorenes y
MJIEKONIUTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

OOGopynoBaHue: MHKPOCKOI, MUKpompenaparbl «CrnepMaTo30uabl MIICKOIHTAIOIIETOY,
«litnexnerka Miekonuramomero», «KapnoknHe3 B KJIeTKax KoOpellka JyKa», MarHUTHas
Mojienb-anmiukanus «/lenenue kinetkny», monens JJHK, Monens metadaznoit XpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOECHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTHh M U3MEHYUBOCTH OPIaHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropust pasBuTus reHeTuku. Ponb muTonoruu u
HMOpHOJIOTHN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (THOPUAONOTHYECKUH, LUTOTeHETHUYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [. MeHgenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3us TMOpUI0B mepBoro nokoyueHus. [Ipasumo
JTOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUeCKue OCHOBBI JUTHOPUIHOIO CKpELIUMBaHMS. AHAIM3UPYIOIIEEe CKpelMBaHHeE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.



CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cUEIUIEHHOMY
HacJIeJOBaHMIO reHoB. HapyiieHue cuensienys reHoB B pe3ylbTaTe KpOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 10a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUJIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpenbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOIM(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuannonHsslil psg u BapuauroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
Ka4eCTBEHHbBIE MPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHasi, win reHoTUNMYeCKasi, U3BMEHYHMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u 1onoOBOM mpouecC — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHble, XpOMOCOMHBbIE, TeHOMHble. YacToTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHCTUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNICeHUEe TE€HOTUIIA: IOJHOINCHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUpPOBaHKHE, B TOM yucie ¢ nomoipto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNie3HH, OONE3HH C HACIEACTBEHHON MpPeapacioyioKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TreHepaThBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAHHME. 3HAYEHHE MEAUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JdemMoHcTpaumMu:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETUYECKas OCHOBAY,
«3aKOH pacIIeIJIeHUs] M €ro IMTOI€HETUYEeCKass OCHOBa», «3aKOH YHUCTOThI TrameT»,
«lurnbpunHoe ckpeuBanuey», «LluTorornueckue OCHOBBI JUTHMOPHUIHOIO CKpEIIMBAaHUS,
«Meito3», «B3auMoaeicTBrIe auIebHBIX TEHOBY, « eHeTnYecKne KapThbl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKauu «MoHOruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpé€cT XpomMocom», MHUKPOCKON U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Telna), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyenne mMonudukanmoOHHON U3MEHUYNBOCTH, TTOCTPOSHUE
BapHallMOHHOTO psiJia U BapUAILlMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust Kak HayKa ¥ MPOIECC. 3apOKICHHUE CEIIEKINU U ToMecThkanus. Yuenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYpHBIX pacTeHuld. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIHMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. ban3kopoacTBeHHOE CKpeluBaHue — MHOPUAMHT.
Yucras snuHus. CkpemuBaHue 4YHCThIX JuHUM. [ereposuc, wnm rulOpuaHas cuia.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.



HcKycCTBEHHBIM MyTareHe3 U IIOJIy4Y€HUE IOJUIIOUAOB. JIOCTHXKEHUS CEJICKLHMHM PACTCHM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKONPOLYKTHUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmuubl u cxembl: Kapta «LleHTpbl MPOMCXOXKICHHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyupoBaHue U MepeHoc
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHIKEHUS CEJIEKLMU PACTEeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOpPHM. ODBOJIOLMOHHAS TEOopus U €&
MeCTO B OHojoruu. BinsHue 3BOIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CupgerenbcTBa 3BOJIONMM. [lameoHTOIOrMUYECKUE: IOCIEI0BATEIbHOCTh —OSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoanbie GopMel. buoreorpadudeckne: cXoICTBO
U paznuuue GayH u Gpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IM4yUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKyle CHJIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas W3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUSI.

Muxkpoaontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxymue cuibl (pakTopbl) 3BOJIOLUU BUJIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIEe BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOIUH. [Ipumepsl mpucmnocodaeHui
y opranuzmoB. ApoMop(h03bl U UIUO0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomtorus. PopMbl 3BONIOLUU: (puieTUYecKas, AWBEPreHTHAs, KOHBEpPIreHTHasd,
napasuienpHas. HeoOpaTuMOCTh 3BOIOIHH.

[IpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crienann3anus. AJIanTUBHAS paAalus.
JleMoOHCTpanum:

[Toprpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepios.



Tabmumer u  cxeMbl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiey», «3apoJbIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBenHblii  oTOOpP», «MHOrooOpasue CoOpTOB pacTeHui», «MHorood6pasue Mmopos
JKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApomMopho3bD»,
«Mmmoanantanuny, «OO0mas aereHepaius», «JIBwkymue cuiabsl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUO00Pa30BAHUEY.

O06opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, KosuteKuus «[Ipumepbl 3alUTHRIX NMPUCTOCOOICHHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

buoreorpaduyeckas kapra Mupa, KoJuieKuus «@DopMbl COXPaHHOCTH HMCKOIAaeMbIX
JKUBOTHBIX U PACTEHMI», MOJenb anmumkanusa «llepekpéct XxpoMocom», BIIaKHBIE IIpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTue nArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTali# (OPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKTHYecKue padoThbi:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnas pabora Ne 2. «OmnmcaHue NPHUCIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydyHble rUnore3sl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOMoOreHe3 W MaHCIepMHs. XUMHUYecKas SBOMIONUS. AOWOTEHHBI CHHTE3
OpraHMYECKHUX  BEIECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMUYECKOW 3BoJiton. HavanbHbple 3Tanbl Ononorudeckoit sposonuu. I'unmoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKH U UX
3BoItoLUsL. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazeutue xu3Hnum Ha 3emie mno s3pamM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [laneozoiickas spa u e€ mnepuoabl: KeMOPHICKHM, OpIOBUKCKUH,
CUJIypUICKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30lickas 3pa U €€ EPUObl: TPUACOBBIN, FOPCKUN, METOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa M Te0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl JBOJIIOLMH
PacTUTENBHOTO MU KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUidl U KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOUHUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBojronusl yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToIbl M3ydeHus: aHTpororene3a. CxoAcTBa U pa3inyMsl 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxymme cwibl  (paxkTopbl) aHTpornoreHe3a. HaciencTBeHHas M3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peusb.

OcHOBHbBIE CTagUU M BETBU HBOJIIOLMU YEJIOBEKAa: aBCTPAIONUTEKH, YeloBeK yMemblid,
Yenosek npsaAMmoxondimui, YenoBexk HeaHaepranbckui, Yenosek pasymubid. Haxonku
MCKOMAaeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh pacnpoCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHME PAachl: €BpOIECOUHAs (€BpasHiicKas), HErpo-
aBcTpajiouJiHas  (dKBaTOpuajbHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TpPEJCTaBUTENIe YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmump! u cxembl: «Bo3uukHoBeHHe COTHEYHON cHUCTEeMBI», «Pa3BuTHE OpraHUYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kietka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cuCTeMa OPraHU4eCKOro Mupa», «CpaBHEHUME aHATOMUYECKHX YE€pT CTPOECHUS
YeJI0BEeKa U 4eloBeKOOOpa3HbIX 00e3bsiH», «OCHOBHbBIE MeCTa MaJeOHTOJIOIMYECKUX HaXO/0K



IIPEAKOB COBPEMEHHOIO 4eJIoBeKay», «/lpeBHelmue moan», «J/lpesHue moau», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

O6GopynoBanue: wmysiku — «[Ipoucxoxaenue dYenoBeka» (OFOCTBI  aBCTPAIONUTEKA,
NUTEKAHTPONa, HeaHJepTaliblla, KPOMAaHbOHIIA), CICTIKH WM M300pa)KeHUs1 KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHdeckas Tabiaua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTudeckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHI U )KMBOTHBIX B
KOJIIEKLMSIX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKUN MY3€il).

Tema 3. OpranusMsbl U OKpYKaloLas cpeaa.

Okonorus Kak Hayka. 3ajaud M pas3felbl  AKOJOTMH. MeToIbl 3KOJIOTMYECKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (pakropoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. J[elicTBHE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akToOpbl:  CBET, TeMIlepaTypa, BIaKHOCTb.  DOTONEPUOAU3M.
[TpucnocoOneHns OpraHu3MoB K IEHCTBHIO aOMOTHYECKHX (PaKTOPOB. bromornyeckie puTMel.

buortnueckue ¢dakrtoppl. Buapl OMOTHYECKHMX  B3aUMOJEHCTBMHA:  KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIU3M, HeHUTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMOJEHCTBUI JUIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasiuuu. OCHOBHBIE IIOKA3aTelad MOIMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemMoHcTpaumMu:

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

Tabmuubr u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyenbkn», «llumepsie nenmu».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIUN Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

Okonoruyeckne cuctembl (kocuctemsl). [loHsTHe 00 3KOCHCTEME M OHOreoleHo3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3KocucTeme. Tpopuyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u ceTd. OCHOBHBIE IOKa3aTelM SKOCHUCTEMBI: OMomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpaMHbl: TPOAYKIMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJisanus, pazButue. Cykieccus.

ITpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
HIMPOKOJINCTBEHHOTO JIeca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KOCUCTEMBl. buosoruueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHe OMOIOTHYECKOTro
pazHo0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouochepbl Kak rI00albHONM IKOCHCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHnochepe.



KpyroBopotsl BemecTB M OWOT€OXMMHYECKHE LHMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONOTCHHBIE M3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHH€E NPUPOBI U UeraoBeuecTBa. CoxpaHeHnue 6MopazHo00pa3usi Kak OCHOBA
ycroitunBocTu Onochepsl. OCHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOAHBIMH PECYpPCAaMH U MX
UCIOJIb30BaHue. JlocTiykeHus: OMOIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepaaackuii.

Tabmuupl u cxemsl: «llumeBbie nenu», «buoreHo3: cocraB u cTpykTypa», «Ilpupogusie
coobmiectBay, «lenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«OKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMa XBOMHOro Jieca», «buoleHos
BofOoEéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JACHCTBHUS Ha IPUPOLY»,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U TIPYHTOBBIX BOI», «lloyBa — BakHenInas
cocrassitoias ouocheps», «DakTopsl gerpaganuu nousy, «IlapHukoBelil apexTy, «DakTopbl
PaInoaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriepomga B Ouochepe»,
«KpyroBopot a3zora B pupoie».

Ob6opynoBanue: MO/I€JIb-aNIUInKaus «Tunuuneie OHOLIEHO3BIY, repbapuit
«PactutenpHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «BpeauTtenn = BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U SKUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
Denepalinu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUM U KUBOTHBIX.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBmuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIMUMUCs MPOrpaMM CpeIHEro oouero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMUHOCTHBIX pE3yJIbTAaTOB OCBOEHMs IpenMera «buonorus» BblieIeHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHWOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaloOlIUMXCs PYKOBOJACTBOBATHCSA B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JlnyHoCTHBIE pe3ynbTaThl OCBOCHUs Ipeamera «buosiorus» AOCTUraroTCs B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEACHUSI M CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3WULIMH JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUSI, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACICIUI0 H  TPAAUILIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «buoaorus» JOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlWW, TO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIE€ATENBHOCTH MPHU CO3JJaHUU YUE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HUIIMI0 TI0 OTHOLIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMUA [IEHHOCTSMU U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a/lady, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUUCKON TPAKIAHCKOW UICHTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHON, ropaoctu 3a cBOM Kpail, CBOIO
PonuHy, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 W NaMATHUKAM IPUPOJBI,
JnocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OMOJIOTUY, TOHUMAaHW 3HAYCeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOTO Hapo/Ia;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTEH CEeMEMHOMN XU3HU B COOTBETCTBUU C TPAAMIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHNE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTpPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAIBLHOTO 0JIArONnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 0e30macHoro oopasa KU3HH (30pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsapHas (Qu3Myeckas aKTHUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (DM3MYECKOMY H IICUXHUYIECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEONEHUS AIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKON M COLIMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TaKyHO
JIeATEIbHOCTH;

MHTEpEC K pa3nyHbIM cepam mpodeccrnoHalbHON AEsITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BEIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKHU I[eJIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyNbTYphI: MPHOOPETEHHE OMBbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelIeHus;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpETaeMble MPU U3yYCHUH OWOJIOTHU 3HAHWSI M YMEHHUSI
IpHU pelIeHuH MPOOTIEeM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBUJI TOBEICHHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTHBHOE HEMPUATHE JEHCTBHMA, MPHHOCAIINX BpEJ OKPYKAIOIICH MPUPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJOTHUECKUE MOCIEACTBUS MPEINPHHUMAEMbIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJU4Me pPa3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJOTUYECKOHW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM MpaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIESITETbHOCTH AKOJIOTHYECKON HAMPABIEHHOCTH;



8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAyKd U OOIIECTBEHHOW IPAKTUKH, OCHOBAaHHOTO Ha JHAJOre KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHNE SI3IKOBOM M YHTATEIbCKOW KyJIbTYpPBI KaK CPE/ICTBA B3aNMOICHCTBHS
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHHE CHEeUU(PHUKH OMOJIOTMHM KaK HAayKH, OCO3HaHHs €€ poiu B (OPMUPOBAHUH
pALMOHAIBHOTO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LIEIOCTHOTO IPEICTABICHUS 00 OKpYKaroLeM
MHpE KaKk O €IMHCTBE TIIPHPOJBI, YEIOBeKa M OO0mecTBAa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOS)KAEHHOCTh B 3HAYMMOCTH OMOJOTHH ISl COBPEMEHHOW IMBWIIM3AIMN: 00ECTIeYeHUS
HOBOTO YPOBHS pPa3BUTHUS MEIHMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
penate pecypcHble IpoOiIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MyTEH BBIXOJa U3 TI00aIbHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHHS OO0
KYJIbTYpPBl, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAJIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi pu U3y4eHUH ONOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOAOB IIO3HAHUS, HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS IS aHaIM3a W OOBACHEHHs SBICHUUN
OKpYXXAIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX ()AKTOB W HMMEIOUIMXCS JAHHBIX C LEJIbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS PELICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAayYHOU JAEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
MCCIIEI0BATEIbCKYIO IETEIbHOCTh HHANBUIYAJIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSAMU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3ysibTaThl OCBOGHUs ydyeOHOro mpeamera «buonorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu@uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHbIe JeiCTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ecreurBarone
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIILHOW KOMIETEHIMH O0YYaroluxcs,
CIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCUUIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOSHMs MPOTpaMMbl CpeIHEro o0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MpPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHUs1), PacKpbIBaTh CMBICT OHOJIOTHUYECKUX
HOHATHUH (BBIIENIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMH);

OTpeAeNATh LEeIN JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;



UCIIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsCHeHHS (AKTOB W SBICHHH KUBOMH
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYKIEHUS (MHIYKTUBHBIC, JEAyKTUBHbBIE, [0 AaHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IIPUMEHSATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C yUETOM aHalIM3a UMEIOIIMXCS MaTepHabHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATENbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTAaTOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspelieHus npodeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/I0B
pelleHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh PAa3jIMUHbIE BHUJbI JAEATEIBHOCTH [0 IOJIyYUEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO31aHUU YYEOHBIX U COI[MAJIbHBIX IPOEKTOB;

dbopMupoOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbBIABUTaTh
TUIOTE3y €€ pelIeHMs, HaXOAuThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEP)KJICHUH,
3aJjaBaTh MapaMeTphl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBIN IMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JECHWCTBUS B
MpoECCHOHANIBHYIO CPENY;

yMETh TMEpPEeHOCUTh 3HAaHUS B  T[O3HABAaTEIbHYI0O M  MPAKTUYECKYHD  00IacTu
KU3HEJECATENbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJEH, MpeajaraTb OPUTHMHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaMM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIOBApsAX U CHPABOYHHMKAX, KOMIIbIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WH(OOPMALMIO DPA3IUYHBIX BUIOB U (QOpM
MPEeJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
Ouosornueckoi MHPpOpMaInK, HEOOXOUMOM /IJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT WCHOIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TpPEACTaBICHUS OHOJIOrMYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uH(popMalel: MPUMEHITh XUMUYecKue, GU3NYeCKue M MaTeMaTH4eCKHe 3HaKh U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U IMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BIQ/ICTh HABBIKAMHU pACMO3HABAaHUS W 3alIUTHl  HHpOpMAIMH, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.



OBiaseHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBATh B AHAlOre
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXKICHHS OTHOCUTENIbHO BBIMOJHEHMsI Mpe/iaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTb MMO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTyallUl, YMETh CMSIT4aTh KOH(QIMKTHI U
BECTH MEPErOBOPHI;

BJIAQJIETh Pa3/IMYHBIMU cIIOCOOaMHU OOIIEHUS M B3aUMOJCHCTBUS, IIOHUMAaTb HaMEPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOILIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI IpU
pelieHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMpATh TEMAaTUKY U METOJbI COBMECTHBIX ACWUCTBUN C y4y€TOM OOIIMX HUHTEPECOB, U
BO3MOXKHOCTEH Ka)kJIOT0 4iI€Ha KOJUIEKTHBA,

NPUHUMATh [EIH COBMECTHOM JEATEeIbHOCTH, OPTaHU30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh PO C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOI paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I'0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJEU C TMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJECHHWE B pA3JIUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OgjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABIEHUS NpoOJEeM M HUX pelIeHUus B
JKU3HEHHBIX U YYeOHBIX CUTYalIUAX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NEATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOUTEHU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JIaCTsIX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIHTATOB LEIISIM;

BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI pedIeKCUI
JUTSL OIIEHKH CUTYAI[H, BBIOOpA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO IMTPUHUMATH PEIICHUS 110 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YIbTATOB ACSITEIbHOCTH;

3) npuHsATHE ce0s1 M APYIrUX:



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU M IOCTOUHCTBA,

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX [IPU aHAIU3E PE3YJIBTATOB IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C IMO3UIMH JPYroro 4YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsie pe3ynbraThl ocBoeHus: nporpaMMmbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buosorus» Hay4dHble 3HaHMs, YMEHUS U
CHocoOBbl JIEMCTBUH TI0 OCBOCHHMIO, WHTEpPIpPETAllMM W MPeoOpa3OBaHUIO 3HAHUM, BHJIBI
JeSITEIbHOCTH 1O MOJYYEHUIO HOBOTO 3HAHMs M INPUMEHEHHIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUusiX, a TaKK€ B PEAIbHBIX MXU3HEHHBIX CHUTyallUsX, CBA3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 110 roJamM 00yUeHHUsL.

[IpenmeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKUX TEPMUHOB U MOHATUM: )KU3Hb, KJIETKa,
opraHusM, Merabonu3sM (0OOMEH BEIIeCTB M  IpEBpalleHue HHEpPruu), IoMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHAas, XPOMOCOMHAasi, MyTallMOHHas,
HEHTpajdbHas JorMa MOJEKylspHoil Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H. W.
Bagunosa) u yueHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BaBuiosa), onpenensts rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOT'O MO3HaHHS B OMOJIOTMU: HAOJIIOJEHUE U ONHUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHUH, OpraHu3alus M IPOBEJCHHE OHOJIOIMYECKOro
HKCIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX DPE3YJIbTAaTOB, MCIIOJB30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIIECISTh CYHIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK IPOKApUOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M SHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS, Pa3MHOKEHMSI, UHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHME MPUMEHSATH MOJY4YEeHHbIE 3HaHUA NI OOBSCHEHUS OMOJOTMYECKHUX MPOIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 11E€JIbI0 00ecTIedeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JIJs PallOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHe 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpeIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/ICKa3aHusl Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUECKUe paboThl, COONMIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJAOHAyUYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHbIE MaTepHallbl), ITUYECKHE aCIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUH B OMOJIOTHH, MEAUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.



[IpenmerHble pe3ynabTaThl OCBOGHHS YydeOHoro mnpeamera «buonorus» 6 I1 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTHH B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa Ul PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/IepKAHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIIIHS,
reHO(OH[, HBOJIONMS, MABIKYIIUE CHIBI ((AKTOpPBI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHUJ000pa3oBaHUE, »SKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyIEHTHI, LIS MUTaH!s, YKOJIOTHYECcKas mupamMua, Onoreorenos, ouocdepa;

yMEHHME Hu3NaraTh Ouonoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CUHTETHYECKasl TEOpUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasliieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHWi W myted sBomonuu A. H. CeBeprnoBa, yueHus o
ouoctepe B. U. BepHaickoro), onpeaensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TMOJYYCHHBIX PE3yNIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUSI OMOJOTHYECKUX OOBEKTOB: BUJIOB,
NOMYJSIIIUKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHusl, MPHUCIOCOOICHHOCTH OPraHU3MOB, JCHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIMU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB W OMOr€OXMMHYECKUX IIHKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJYYECHHbIC 3HAHUA N7 O0BSCHEHUS OMOJIOTMYECKUX MPOIECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCTieueHus
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHue HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ut panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTaBIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUU B dKOocHcTeMax (LN MUTaHus:);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUYECKUEe paboThl, cOONI0AaTh MpaBUiIa MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHHUBAThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoW HMHGOpMalMM, HAayYHO-TIOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh TIJI0OAJIbHBIE
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000IIas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3ieoB U TeEM ndposbie
Ne m/m HpOFpZII)MNflbI Bcero Kourpoarneie  TIpaxruueckue 06[5:30(1]:§Te.]11>lible

padoThI padoThI pecypesr

Bbubnuoreka LIOK
1 buosorns kak HayKa 2 0.5 https://m.edscIJlo.ru/7f410292

2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 Bubmorexa HOK
https://m.edsoo.ru/7f41c292

3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KIETKU 6 0,5 Eﬁggf;;:i;iilorﬁﬂ f41c292

5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 05 1 bubnmnoreka HOK
OpraHHM3MOB ’ https://m.edsoo.ru/7f41c292

6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 1 15 bubnmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292

8 PesepBHOE Bpems 1 bubmorexa [OK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4



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

KoanuectBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM u(ppoBbIe
Ne i/ leOl"pZIl)MNilLI Bcero Kontpoabneie  Ipaxtuieckue 061)(211[30(11;1;Teﬂblzble
padoTshI padoTshI pecype
bubmmoreka [JOK
. IBOITIOLHONHAA GHOTOTHS 9 . https://m.edsg).ru/7f4lcc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpemst 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOI'PAMME



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

INOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KoJuuuecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema ypoka Beero Konrpoabnsie IIpakruueckue oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypcsl
bu6nmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
2 [IpaxTuueckas padora Ne 1 1 05 Bu6mmoteka [JOK
«Mcnosp30BaHne pa3IHYHbIX METOIOB IIPH https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTOBY
3 buonorunueckue cucremsl, MpoLUECCHl U UX 1 bubnunoreka LIOK
H3yUYCHUE https://m.edso0.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boma u 1 bubmmoteka IIOK
MHUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e
5 benxu. CocTas u cTpoeHue 0enkoB 1 Egg;?ﬁ;ée%asﬁgﬁl%g%b?z
®depMeHThl — OHOJIOTHYECKHE
6 sy xarammmoccno somocs. 1 05~ budmorerallOK
https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasasbl)»
bu6muoreka [JOK
! YreBozet. JlumHakL L https://m.eds;f).ru/863e6870
bubnmnoreka [JOK
8 Hywnrenrongie kicroter. AT® 1 ttpsim etso0 ru/B63e6a5c
9 Hcropust 1 METObI U3YUEHHUS KIIETKU. 1 bubmuorexa [IOK
Krerounas Teopus https://m.edso0.ru/863e6e88
10 KneTka kak 1ie1ocTHas xuBasi cucrema 1
11 CtpoeHue 2yKapuOTHIECKON KIIETKH. 1 0.5 bubnuoteka [JOK



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

JlaGopaTtopHas padora Ne 2 «3yuenue
CTPOCHHMSI KJIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB M OaKTEpUil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpemnapaTax u ux

https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

OIHCaHUE»
bub6nmoreka [IOK

12 Obmen BemecTs utn MeTabommsm https://m.edsoo.ru/863e766¢

bubnunorexa LIOK

13 PorocuHTes. XemocHHTEs https://m.edso0.ru/863e7c98

. bubnuoreka [{OK

14 DHepreTuHeckuii oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LUK KIeTKU. [leneHue

15 diaGmoteme imost s khersa xomme 05~ buomorerallOK

' https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

16 buocunres 6enka. Peakuus MaTpuuHOro bubmuoteka [IOK
CHHTE3a https://m.edso0.ru/863e796e
Tpaucnsiuust — Ouocunres Gernka.

17 O6o61matoiiee MOBTOPEHUE IO TEMaM 05 bubnnorexa [JOK
«XMMHUYECKUH COCTaB U CTPOCHUE KIICTKH. ’ https://m.edso0.ru/863e796e
KuzHenesTenbHOCTh KIETKI

18 HexneTounsie (hOpMBI )KU3HH — BHPYCHI bubmmorexa [IOK

p Py https://m.eds00.ru/863e7540
but6mmoreka [IOK

19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnuotexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBanue U pa3BUTHE MOJOBHIX KJIETOK.

21 OmnnonorBopenue. JlaboparopHas paboTa 0.5 bubmorexa LIOK

No 4 «M3yueHne CTpOCHHS TTOJTOBBIX KIETOK

https://m.edso0.ru/863e81h6



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

Ha IOTOBBIX MHUKpOIIpEIIapaTrax»

WuauBuayanbHOE pa3BUTHE OPraHU3MOB.
O6o0m1aroree MOBTOPEHUE TI0 TEME

bubnunorexa LIOK

22 «Pa3MHOKEHHE U HHIUBUIYaAIbHOE 0.5 https://m.eds00.ru/863e8436
pa3BUTHE OPraHU3Ma

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U Bu6muoteka [JOK
HU3MEHYMBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBaHUS bubnnoreka [JOK
NPU3HAKOB. MOHOTHOPHIHOE CKPELMBAHUEC https://m.edso0.ru/863e8878

o5 JurnbpuiHoe ckpermBanye. 3aKOH Bu6mmoteka [JOK
HE3aBUCHMOI'0 HACJIEOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HACIEOBAHNE IPU3HAKOB.

2 pesmraron wonoruGpumoron 05 ~ bubmorexallOK

https://m.edso0.ru/863e8c60
TUTUOPUTHOTO CKPELIUBAHUS Y APO30PUIBI
Ha TOTOBBIX MUKPOIIPETIapaTax»

27 I'enetuka nomna. HacnegoBanue npu3HaKkos, bubmmnoreka HOK
CIICTIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
W3menunBocts. Henacnencreennas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

8 N3yuenne Mo upuKamoHHON 05 bubmuoteka [IOK
WU3MEHYMBOCTH, TOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHUaLMOHHOTO Psi/ia U BapHaLlMOHHOM
KpHBOW»

HacneacTBeHHass H3MEHYUBOCT.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubmuortexa [IOK
MyTanui y 1po30(uIiibl Ha FOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOITpenaparax»

30 I'eneTnka yemoBeka bubmmorexa [IOK

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

31 PesepBHelIil ypok. O6001IEHHE IO TeMe 1

«HaCJ'IeI[CTBeHHOCTB 1 U3MCHYUBOCTH



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

OpraHu3MoOB»

32 Cenekius KaK HayKa M poIecc 1 bubmorexa LOK
https://m.edso0.ru/863e9214
33 MeToabl U JOCTHIKEHUS CEIIEKIIUU 1 bubnunoreka LIOK
pacTeHuil 1 KHUBOTHBIX https://m.edso0o.ru/863e9214
34 buorexHonorus kak orpacip IporU3BOJICTBA 1 bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

11 KJIACC

KoauuyecTBO 4acoB

Ne DJIeKTpoHHbIe U pPOBbIE
wn Tema ypoka Beero Kor;‘%(:)nbnme Hpa;c;ﬁlz:)qemue 06pA30BATEIbHbIE PECYPChI
ThI ThI
1 DOBOJIIOIUS U METOABI €€ U3yUCHHS 1 bubmorexa HOK
I A y4 https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubanorexa [JOK
ABOJIIOIHU https://m.edso0.ru/863e9570
3 Mukpossomiouus 1 ]r?tptlgg'l;l/%:eelijic]i)orﬁ/863e9cle
[Tomynsus Kak d7IeMEeHTapHas SIUHUIA BUIA U
4 sBomonuu. Jlaboparopnast pabora Ne 1 1 05 bubnnoreka [JOK
«CpaBHEHHE BUJIOB 10 MOP(OIOTUIECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPUIO»
5 JIBroky1ue cuibl (3JIeMeHTapHbIe (PaKTOPHI) 1 bubmuoreka [IOK
SBOJTIOIHU https://m.edsoo.ru/863e9da4
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 ]f?tl/tIg:'I;/?nTeeIijascl)_E)Ol‘IJIS%e% 40
Pe3ynbTaThl 3BOTIONUEU: TPUCTIOCOOIEHHOCTD
7 OpraHu3MoB U BH1000pa3oBanue. JlabopaTtopHas 1 05 bubmmnoreka [HOK
pabota Ne 2 «OmnucaHue mpucrnocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepar
8 Hanpanenus u nyTu Makpo3BOJIIOIIUT 1 bubmorexa I[IOK
p T P H https://m.edso0.ru/863e9cle
9 HeoOpaTuMoCTh 3BOTIOINT 1
10 Uctopus xxu3Hn Ha 3emiie 1 METOABI €€ 1
U3YYCHUS
11 I'unoTe3bl mpoucxoXKaeHus KU3HU HA 3eMie 1 bubmorexa HOK
p A https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U IepuoiaM 1 Bubmmorexa [IOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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OCHOBHBIE 3Tallbl HBOJIOLUHN PACTUTEIBHOTO U
XKHUBOTHOTO Mupa. [IpakTrueckas padora Ne |

bubnunoreka LIOK

13 «M3y4yeHune HCKOMaeMbIX OCTATKOB PAaCTEHHUM U 0.5 https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpemeHHast cucTeMa OpraHuyeckoro Mupa BH6H_HOTCKa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBeKa (AaHTPOIOTeHE3) BH6H_HOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JBuxkyniue cuibl (pakTopbl) aHTPONOreHe3a Eﬁgg?/ﬁée%asg)(.)rﬁlscssea 444
17 OcHOBHBIE CTaJIUU IBOJIOLUU YETIOBEKA
18 Yenoseueckue packl M IPUPOIHbIE afanTaluu Bbu6mmoteka [JOK
4eIoBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblit ypok. O6001IeHNE 110 TEME
«BO3HUKHOBEHHE U Pa3BUTHE KU3HHU HA 3eMIIC)
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00MTaHMS U 3KOJIOTHYECKHE (PAaKTOPBI ﬁgg;?lﬁﬁigﬁﬁl%geafec
Abuotnueckue Qaxropsl. JlaboparopHas pabota
22 pucrenit ns passm wecr oGmamm. 05~ buomorexallOK
https://m.edso0.ru/863eb10e
JlaGopaTtopHnas pabota Ne 4. «BnusiHue cBeta Ha
POCT M pa3BUTHE YEPEHKOB KOJIeyca»
bu6muoreka [JOK
23 bromieckue paxrops: https://m.edsg).ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKHU TOMYIISAIINH.
24 [TpakTrueckas pa60TavN9 2 «[loacuér 05
TUIOTHOCTH TOMYJISIIMIA Pa3HbIX BUIOB
pacTeHui»
25 Coo0bmiecTBa OpraHu3MoB — OHOIEHO3 ﬁgg:ﬁ;:?;;iﬂﬁl%%b 463
26 DKOJOTUYECKHUE CUCTEMBI (3KOCHUCTEMBI) bubmuorexa [{OK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

OCHOBHBIE TTOKa3aTEIIN YKOCUCTEMBI.

27 Dxosornueckue nupamuasl. CBoiicTBa 1 bubmaorexa LIOK
sxocucTem, Cykieccus https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE S5KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — riobanpHas sxocucTeMa 3eMiu 1 ﬁ:tlgg?/(gée%ascl)lo?’ﬁ/B%ebbSe
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1 ﬁgg;?ﬁgiii?ﬁl%%b 416
32 UYenosedecTBo B Onocdepe 3emin 1
33 CocymiecTBOBaHHE MTPUPOJIBI M YEIIOBEYCCTBA 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/863ebale
34 PesepBublit ypok. O600111€HHE TEMBI 1
«Co00111ecTBa U HKOJIOTUYECKUE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLOHECCA

OBS3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. buonorus: 10 knacc: 6a30BbIit ypoBeHs: yuebnnk/ M. H. [Tonomapésa, O.A. Kopaunosa, T.E.
Jlomumuaa. — M.: Berrana-I'pad.
2. buonorus: 11 knacc: 6a30Bbiii ypoBeHb: yueonuk/ .H. [Tonomapésa, O.A. Kopuaunosa, T.E.
Jlomununa. — M.: Benrana-I'pad.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. buonorus. 10 xmacc. bazoBsiit ypoBens. Metoamueckoe mocoomne Asrop Ilonomapesa 1.H.,
Kopnuiosa O.A., Cumonosa JI.B.
2. Ilonomapesa M.H. buonorus. 11 knacc. Meroanueckoe nocodue. ba3oBelii ypoBeHb

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xomtekuus [udpossix O6pasosarenbusix Pecypceos. — hitp://school-collection.edu.ru

2. OOpa3oBaTeIbHbIi MOpTaL.- WWW.UroK.ru

3. YueOHo- MeToauueckuil moptai.- http://www.uchmet.ru/

4. Topran komnauuu «Kupusn u Medoauii»: http://www.km.ru

5. Pecypc ceTeBbIX coobiecTB «»OTKPBITHIH Kiaace .- http://www.openclass.ru/

6. Cpena ais BeIeHUsI IPOCKTHON AESITEIbHOCTH, ISl CETEBOr0 B3aUMOJCHCTBUS PA3IMYHBIX YPOBHEH-
http://wiki.iteach.ru/

7. llpencraBurensctBo CeTr TBOPUECKHUX yuuTeneit.- hitp://www.it-n.ru



http://school-collection.edu.ru/
http://www.urok.ru/
http://www.uchmet.ru/
http://www.km.ru/
http://www.openclass.ru/
http://wiki.iteach.ru/
http://www.it-n.ru/




