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HHOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paborke mnporpaMMmbl MO OHOJOTUM TEOPETUUYECKYI0 OCHOBY ISt
onpeeneHus MoAXoA0B K GOpMHUPOBAHUIO CO/IepkKaHUsI ydeOHOro npeameta «buosorusy»
coctaBwiIM: KoHuenrtyanbHsle nojoxkeHus PI'OC COO o B3auM0O00YCIOBICHHOCTH
Iee, CoAepKaHUs, pe3yJbTaTOB OO0ydeHHs M TPeOOBaHWM K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB, TOJOXKEHUS 00 OOMMX M[edsiX W NPUHIUIAX, XapaKTepU3yIOIUX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CpelHero obmiero obpa3oBanus B Poccuiickoi
Qdenepanuu, a Takke MOJOXKEHHs O cnenuduke OUonoruu, e€ 3HAYCHUM B MO3HAHUU
KUBOU IPUPOABI U OOECIIEUEHHH CYLIECTBOBAaHUS 4eI0BEYEeCKOro ooOmiectBa. CoriacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OTPECIICHBl OCHOBHBIC (DYHKITUM TIPOTPAMMBI 110 OHOJIOTHH H
e€ CTpyKTypa.

[Iporpamma mo Ouonoruu Aa€T TMpPEACTABICHHE O LENsAX, 00 oOiiel cTpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHs OOYYAIOMIMXCS CPEACTBaMU YYEOHOro mMpeamera
«buonorusy, omnpenenser o00sA3aTebHOE NPEIMETHOE COAEP)KAHUE, €ro CTPYKTYpY,
pacupenesieHue Mo pasjenam U TeMaM, PEKOMEHIYEMYI0 MOCIIEI0BATENbHOCTh U3yUECHHUS
y4eOHOTO Marepuaja ¢ YY4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsl.

B mporpamme mo OuOJIOTMM TakKe YUMTHIBAIOTCS TPeOOBaHMS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalpeJAMETHBIM M  TPEAMETHBIM  pe3yjibTaTaM  oOydyeHus B
GbOopMUPOBAHUU OCHOBHBIX BHJOB Yy4E€OHO-IO3HABATEIILHOW JEATEIIbHOCTH/yUueOHBIX
JENUCTBUN 00YyYaIONIUXCsI IO OCBOCHHIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B nporpamme mo Owmomorum (10-11 kmaccel, 0a30BbIil ypOBEHb) peaTu30BaH
MPUHIUI TPEEeMCTBEHHOCTH B HW3y4Ye€HUUM Ouojiorud, Onaromaps dYemMy B HeW
MIPOCMATPUBAETCSI HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHWI, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAyYHOI0  MHUPOBO33PEHUS,  LIEHHOCTHBIX  OpPUEHTAIlUd  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIUICHHSI, TIPEJICTABICHUN O 3JI0POBOM 00pa3e >KU3HU U OepekHBIM
OTHOLIEHHEM K OKpyXxarwouien mnpupogHon cpene. [loatomy Hapsay ¢ u3ydeHUEM
0011e0MOIOTUYECKUX TEOPHil, @ TAK)Ke 3HAHUN O CTPOCHUHU JKUBBIX CUCTEM Pa3HOTO paHra
M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B Mporpamme Mo OHOJIOrHH
VICJIICHO BHUMAHHE HMCTOJIH30BAHHUIO TIOJYYCHHBIX 3HAHWUW B TMOBCEIHEBHOW >KWU3HH IS
pelieHus] TMPUKIAIHBIX 3alad, B TOM 4YHCe: TNPOMUIAKTHKU HACJIEICTBEHHBIX
3a007€BaHUN YE€JIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBaHUS, OOOCHOBaHUS
HKOJIOTUYECKHU LIETEeCO00pa3HOTO MOBEACHHUS B OKPY’KAIOIIeW MPUPOIHON Cpene, aHaau3a
BIUSHUS XO3SUCTBEHHOM JICSITEIBLHOCTH YEJIIOBEKAa HA COCTOSHUE TIPUPOJHBIX H
HMCKYCCTBEHHBIX DJKOCHCTEM. YCHUJIEHWE BHHUMAHMUS K TPUKIAJHON HANPaBICHHOCTH
y4yeOHoro npeameta «bruosorus MpoaUKTOBAaHO HEOOXOIUMOCTHIO 00ECTICUCHHS! YCTIOBUH
JUISL pellIeHUs] OJAHOW M3 aKTyalbHBIX 3aJlay IIKOJBHOTO OMOJIOrMYEeCcKOro oOpa3oBaHUs,
KOTOpas Mpeanojaraet (GopMuUpoBaHue y 00yUdaroIMUXCcs CIOCOOHOCTH aalTUPOBATHC K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLLErOCS COBPEMEHHOTO MUpA.



buonorus Ha ypoBHE cpeiHEro 00I1Iero o0pa3oBaHusl 3aHUMAaET BaxxHoe MecTo. OHa
obOecrieunBaeT (popMUpOBaHHE Yy OOYYAIONMIUXCS TPEICTABICHUNA O HAYYHOW KapTHUHE
MHpa, paciimpsieT u 0000IaeT 3HaHUs O KUBOU MPUPOJIE, €€ OTIIMUNTEIBHBIX MPU3HAKAX
— YPOBHEBOW OpraHU3aIMU U 3BOJIFOLMHU, CO3AET YCIOBUS JUIsl: MO3HAHUS 3aKOHOB KUBOM
npupoabl, (GopmMupoBaHUs (DYHKIIMOHAIBHONM T'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
6e3omacHOro 00pasa >KM3HH, HKOJOTUYECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIICHUS K
KVUBOU NPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOTHST MMEET TaKKe JMJIsl PEIICHUsST BOCIUTATENbHBIX H
Pa3BUBAIOIIMX 3aJlay CPEJHEro oOIIero oOpa3oBaHUSs, COLMAIU3AIMU O0yYaronIuXcs.
N3yuenue Ouosioruu oOecreynBaeT YCIOBUS Il (DOPMUPOBAHMS WHTEIUICKTYaJIbHBIX,
KOMMYHUKAITMOHHBIX W WH(GOPMAIMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIbTYPHI,
CIIOCOOCTBYET MHTErpaliii OHOJIOTMYECKUX 3HAHUW C TPEACTaBICHUSIMU U3 JPYTHUX
y4eOHBIX NMPEMETOB, B YACTHOCTH, (DU3UKU, XUMUU U Teorpaduu. HazBaHHbIE MOT0KEHUS
0 MpeHa3HAYCHUHN y4eOHOTO TIpeaMeTa « bBHoorusy cocTaBuiIM OCHOBY JIJIsi ONPEIeICHUS
MOJIX0/IOB K OTOOpY M CTPYKTYPHUPOBAHHUIO €r0o COJEp>KaHUs, TPEICTABICHHOTO B
porpamme 1o OMOJIOTHH.

Otbop copepxkanusg y4yeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOJa, B COOTBETCTBUU C KOTOPHIM
oOyyaromiecs: JOJMKHbI OCBOUThH 3HAHUS U YMEHHUS, 3HaYUMBbIe 1Jis1 (popMupoBaHus oO1ei
KYJIBTYPBI, OIPEACISIIOIINE aJeKBAaTHOE MMOBEJACHUE YETIOBEKA B OKPYKAIOLIEW ITPUPOTHON
cpeze, BOCTpeOOBaHHbBIC B MOBCEAHEBHOM KU3HU U MPAKTUUECKOU nearenbHocTh. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI COJIEPKAHUSA, KOTOPBIE CIIy»KaT
OCHOBOHM 711 (pOpPMHPOBAHUS TMPEICTABICHUNH O COBPEMEHHOW €CTECTBECHHO-HAYUYHOMU
KapTUHE MHUpPA M [IEHHOCTHBIX OPUEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIONIUX T'YMaHU3AIUU
OMOJIOTUYECKOT0 00pa30BaHMUS.

CtpykTypupoBaHUE COAECpKaHUsI y4eOHOro MaTepuayia B MPOTrpaMme Mo OUOJIOTHUHU
OCYIIECTBICHO C YYETOM TPUOPUTETHOIO 3HAYCHUS 3HAHUM 00 OTJIMYMUTEIHHBIX
OCOOEHHOCTSIX JKUBOW TPUPOJBI, O €€ YPOBHEBOM OpraHu3aldd W HIBOJIOIUH. B
COOTBETCTBUM C OTUM B CTPYKType YyueOHoro mpenmera «buosorus» BbiIenIeHbBI
CIEAYIOUIME COAEepKaTelnbHble JUHUU: «buonorusa kak Hayka. MeToasl Hay4HOTO
no3HaHus», «Kiietka kak Ouonoruueckas cucrema», «OpraHu3M Kak OuOJOrHYecKas
cuctemMa», «CucrtemMa W MHOTO0Opa3ue OPTraHUYECKOTO MHUPa», «IBOJIOIUS KUBOU
MPUPOJIBD», « IKOCUCTEMBI U MPUCYILE UM 3aKOHOMEPHOCTI.

Lenp nzyyenus: yueoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
00y4aOIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHATBLHON OpPraHU3AINK KUBBIX CUCTEM
pa3HOro paHra W MPUOOPETEHHWE YMEHUW HCIOJIb30BaTh ATHU 3HAHUS IS TPAMOTHBIX
JIEUCTBUN B OTHOIICHUH OOBEKTOB JKUBOW MPUPOJIBI M PEIICHUS PA3TMYHBIX KU3HEHHBIX
mpo0Jem.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
oOecreunBaeTcs pelieHueM CIeIyoIuUX 3a1au:



OCBOCHHME O0YYaIOIIUMHCS CUCTEMbl 3HAHUI O OMOJIOTMYECKHX TEOpUSX, YUEHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWiaX, CIyXalldX OCHOBOM  JIJIst
(dopMupoBaHUs TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoJ]aX
HAy4YHOT'O MO3HAHUS, CTPOCHUH, MHOTO0Opa3uu U OCOOCHHOCTAX KMBBIX CUCTEM Pa3HOIo
YPOBHSI OpraHU3alliy, BBIJAIOIMIUXCS OTKPBITUAX M COBPEMEHHBIX HCCJIEJAOBAHUSIX B
OMOJIOTHH;

dopmupoBaHne y o0Oyyaromuxcs TO3HABATENbHBIX, WHTEUICKTYalbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B IMpoliecce aHalau3a JAaHHBIX O MyTSIX Pa3BUTHS B OHOJIOTHUHU
HAyYHBIX B3IJISA0B, MAEH M TOJIXOJIOB K H3YYEHHUIO JKUBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Yy OOydYaromuxcsi o0Iel KyJabTyphl, (HYHKIIMOHAIFHOW TPaMOTHOCTH,
Pa3BUTHE YMEHHM OOBSICHATH U OIICHUBATH SBJICHUS OKPY>KAIOIIETO MUPA JKUBOU MPUPOIBI
HA OCHOBAHMHM 3HAHUU U OIIBITA, MMOJYUYEHHBIX MIPU U3YUCHUH OUOJIOTHH;

dbopMmupoBaHre y  OOyYalolMXCS  YMEHUHW  WUIIOCTPUPOBATH  3HAYCHUE
OMONIOTUYECKUX 3HAHUW B  TMPAKTHUYECKOW JCATENBHOCTH  YENOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCITUTaHNE YOSKIEHHOCTH B BOBMOYKHOCTH TTO3HAHUS YEJIOBEKOM >KHBOUW TIPHPOJIHI,
HEOOXOAMMOCTH OEpEeXHOTO OTHOLIEHUS K HEW, COOMIOJEHUS STHUECKUX HOPM IpH
IIPOBEICHUH OMOJIOTHUYECKUX UCCIIEIOBaHUI;

OCO3HaHWE IICHHOCTH OWOJOTWYECKMX 3HAHWWA IS  TIOBBIINICHHWS  YPOBHS
HKOJIOTMYECKOH KYJIBTYPHI, 111 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE TNPUOOPETEHHBIX 3HAHUM W YMEHUW B TOBCEIHEBHOW >XU3HU IS
OLCHKM ITIOCJEACTBUUA CBOEH JEATEIIBHOCTM IO OTHOLICHUIO K OKpYXKarolled cpene,
COOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBAHHE U COOJIIOICHHE Mep TPOPIIIaKTUKU 3a001€BaHUT.

B cucreme cpeagnero obmiero oOpazoBanus «buosorus», uydyaemas Ha 0a30BOM
YPOBHE, SBJISETCS 00s13aTEIBLHBIM YUSOHBIM TIPEIMETOM, BXOJISIIIAM B COCTaB MPEAMETHOM
obnactu «EcTecTBeHHO-HAYYHbIE TIPEIMETHD.

Jist m3ydeHus: Ouosormu Ha 0a30BOM YPOBHE CpEIHEro oOIero ooOpa3oBaHUs
orBonutcsa 68 wacoB: B 10 kiacce — 34 yaca (1 gac B Hepeno), B 11 kiacce — 34 ygaca (1
4ac B HEJIEIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsizb OHMOJOTMHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, ¢uiocodueil, 3TUKOM, 3CTETUKOW W TpaBoM. Poib
Oouonmorud B (HOPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTUHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl TO3HAHUS JKUBOW TPUPOIBI (HAONIONEHUE, DSKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccudukanus, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, [Ix. Yorcon nu @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

[Ipaktuueckas padoraNe 1. «Mcmonp30BaHUE pa3IUYHBIX METOJOB IMPU WU3YUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXuBble cucteMbl (OMOCHCTEMBI) KaK MPEAMET U3y4eHHs] OMoaorun. OTan4yue KUBbIX
CUCTEM OT HEOPTaHUYECKOU NPUPOJIBI.

CpoiicTBa OHMOCHUCTEM U HUX pa3HooOpasue. YPOBHM OpraHu3aluud OHOCUCTEM:
MOJICKYJIAPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MMOMYJISAIHUOHHO-BUIOBOU,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpHBI.

JdeMoHcTpanuu:

Tabnuubl u cxembl: « OCHOBHBIE TTPU3HAKHU KU3HU», « YPOBHU OPTaHHU3AIUU KUBOU
IPUPOIBD.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKHM  COCTaB  KIETKH. XUMHUYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Bosa 1 MUHEpaIbHbIE BELIECTBA.

@yHKIMKA BOABl U MUHEPAJIbHBIX BEUIECTB B KieTKE. [loanepxanne oCMOTHUYECKOTO
OastaHca.

benku. CoctaB u crpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHUMbIE AMHUHOKHUCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI OCIKOBOW MOJIEKysbl (NEpBUYHAS, BTOPUYHAS, TPETUUYHAS W YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMu OEIKOB.

®epMmeHTbl — Ouonoruueckue kartanuzatopbl. CtpoeHue GepMeHTa: aKTUBHBIN
HeHTp, cyocrpaTHas cneuuduunocts. Kopepmentsl. Butamunbl. Otianunst GepMeHTOB OT
HEOPraHMYECKUX KaTAIU3aTOPOB.



VYrneBoapl: MoOHOcaxapuibl (TJIOKo3a, pubo3a U Je30KcHpr003a), AHucaxapujbl
(caxapo3sa, JlakTO3a) U NOJIMcaxapuibl (Kpaxmal, IIIMKOTeH, UEeI0II03a). buonornueckue
(YHKIIMH yTIIEBOIOB.

Jlunuaer: Tpurnunepubl, hocdonunuabl, crepounbl. ['uapodunbHO-TUIPOdOOHBIC
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YTII€BOIOB, OEIKOB U JIUIH]IOB
KaK HCTOYHHUKOB DHEPTHH.

Hyxneunoseie kucnorsl: [JHK n PHK. Hykneornasl — MOHOMEpBI HYKIEMHOBBIX
kucnot. Crpoenne u pynkuuu IHK. Crpoenne n pynkumu PHK. Buger PHK. ATO®:
CTpO€HHUE U (QYHKIIUH.

[utonorus — Hayka o kieTke. Kiletounas Teopusi — mpuMep B3auMOJICUCTBUS HIIEU U
(dakTOB B HAYYHOM MO3HAHUU. METO bl N3YUEHUS KIICTKH.

Knerka kak nenoctHas »xwuBas cuctema. OOlIMe NPU3HAKK KIETOK: 3aMKHYyTas
HapyxHas MemOpana, moisiekyisl JIHK kak reHeTruueckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunsl KneTok: syKapuoTHUecKas M INpokapuoThueckas. OCoOEHHOCTH CTPOEHUS
MpoKapuoTuyecko kieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3YKapUOTHUECKOU
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, )KUBOTHOM U TPUOHOM KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBHl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, WX
¢ynkuu. Ilnazmatuueckass MeMmOpana, e€ cBoiictBa U ¢yHkuuu. Lurommasma u eé
opraHousibl. OqHOoMeMOpanHble opranouasl kiaetku: I1IC, anmapat I'oybKu, TU30COMBI.
[lonyaBTOHOMHBIE OPraHOWIBI KJIETKH: MHMTOXOHAPHWH, IUIacTUAbl. [IponcxoxneHue
MUTOXOHJApUM ¢ Tutactula. Bunabl mmactua. HememOpaHHblE OpraHouibl  KJIETKH:
pUOOCOMBI, KJIETOUHBIM LEHTp, LEHTPUOIU, PECHUYUKH, KTyTUKU. DYHKIIUN OpPraHOUOB
KJIETKH. BKiItoueHusl.

SAnpo — peryasTopHblii HeHTp KieTku. CTpoeHue sapa: sjaepHas 000J0YKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, /[x. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Juarpammbel: «PacripeesieHue XUMHUYECKUX DJJIEMEHTOB B HEXUBOU IPUPOIEY,
«PacripeieneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmumsr u  cxembl: «llepuonnyeckass TaOiaMIA XUMHYECKHX DJIEMEHTOBY,
«CTpoeHue MoseKysbl Bonb», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmentay, «Hykneunonbie kuciotel. JJTHK», «Ctpoenue mosexkynsl ATDy,
«CtpoeHue 3yKapuOTHYECKOW KIIETKMW», «CTpOEHHE >KMBOTHOW KIETKW», «CTpoeHHe
pacTUTENBHOW KIETKW», «CTpoeHHe MpPOKApUOTHYECKOW KIETKn», «CTpoeHue sapa
KIIETKNY, « YTIEBOABD, «JIUIHIbD.

O6opynoBaHue:  CBETOBOM  MHKPOCKOIN, OOOpyJOBaHUE JUIsi  MPOBEACHUS
HAOJIOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENApaThl pACTUTEIbHBIX, KUBOTHBIX
U OaKTepuaIbHBIX KIETOK.



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuast pabora Ne 1. «3ydeHne KaTaIuTUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTanaasbl)».

JlabopatopHas padota Ne 2. «M3yueHue cTpoeHHs KJIETOK PACTEHHM, KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMMCAHUE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOMeH BemiecTB, WM METa00IM3M. AcCUMUISALMS (IUIACTUYECKUA OOMEH) U
TUCCUMWISIIUSA ~ (PHEpreTuueckuii OoOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUM B TMOHUMaHUU
MeTabou3ma.

Tuner oOMeHa BemecTB: aBTOTpOHBIN U TeTepoTpodHbI. Ponb depmeHTOB B
oOMeHe BEIlECTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas ¢a3bl (orocuHTe3a. Peaknuu (orocuHTesa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHUEe (HOTOCUHTE3a JJIsl )KM3HU Ha 3emiie. BiusiHue
yCJIOBUM Cpelbl Ha (OTOCHHTE3 U CIOCOOBI TMOBBIIIEHUS €r0 MPOJyKTUBHOCTU Y
KYJIbTYPHBIX PaCTCHUIA.

XeMocHuHTe3. XEMOCHUHTE3UpYIolle OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJISl KU3HU
Ha 3emJIe.

OHepreTuueckuii oOMEH B KieTke. PaciiersieHue BEHIECTB, BbIACICHUE U
AKKyMYyJIMPOBaHUE DHEPrUM B KIETKE. IJTambl HHEPreTUUYECKOro oOmeHa. [ nukomus.
bpoxenne u ero Buapl. KHCIOPOZHOE OKHUCIEHME, WM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe GocopunupoBanue. IPHEeKTUBHOCTh IHEPrETUIECKOT0 OOMEHA.

Peaknuu matpuunoro cunte3a. ['enernueckass undopmarusa u JJHK. Peammuzanus
reHEeTHYeCKON nHpopManuu B kieTke. [ eHeTndeckuit Ko 1 ero cBoicTea. TpaHCKPUTIITUS
— Marpuusblii cuHTe3 PHK. Tpancmsiumss — OuocuHTe3 Oenka. DTambl TPaHCISALUU.
KoaupoBanue amuHokuciot. Posb pubocoM B OnocuHTe3€ Oelka.

Hexnerounsie ¢opmbl xku3Hu — BuUpycbl. Hctopusi oTkpeitust Bupyco (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M >KM3HEHHOTO IHMKJIa BUPYCOB. bakrepmodarm.
bosie3nn pacrteHuii, JKMBOTHBIX M YEJIIOBEKAa, BbI3bIBAEMBIE BHpycaMHu. Bupyc
umMmyHoaeduimra yenoseka (BUY) — Bo3oyautens CIIN/a. O6patHas TpaHCKpUILuS,
peBepTasa u unterpasa. [IpodunakTruka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tumnbl nutanus», «Metaboausm», «MUTOXOHAPUS,
«JHepreTuyeckuit  obmen», «Ximopomiacty, «®Dotocuntesd», «Crtpoenue JIHK»,
«CtpoeHue M (PyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeTHYeCKHil Ko,
«Bupyce», «bakrepunodarn», «CtpoeHue wu ku3HeHHbIM 1uka Bupyca CIIW/la,
Oakrepuodaray, «Pemmmxkarus JTHK».

OGopynoBanue: Mojaenu-anmaukaiun «Yasoenne JIHK wu  tpanckpumnuums»,
«buocuntes 6enkay, «CtpoeHue KIeTku», Mozenb cTpykTypsl JJHK.



Tema 5. PazMHokeHre 1 MHIUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Krerounslii UKII, WU KU3HEHHBIH TTUKI KieTku. MaTepdaza nu murtos. [Iporeccsr,
nporekaromue B uHTepdaze. Perumkamms — peaxkmuss marpuunoro cuuteza JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIN HaOOp — KapuOTHUI. JIMIUIOWIHBIA M TaruIOWTHBIN
XpOMOCOMHBIE HaOOphl. Xpomatuibl. LluTonorudyeckue OCHOBBI pa3MHOKEHUS H
WHIUBUIYAJIBHOTO PAa3BUTHUSL OPTAHU3MOB.

Henenue knetkn — muto3. Crtaguu mutosa. IIporiecchl, MPOUCXOAIINE HA PAa3HBIX
CTaIUIX MUTO3a. bOIOrMYecKuil CMBICII MHUTO34.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHSI OPTraHM3MOB: Oecrojioe H MojoBoe. Buubl Gecnosioro
Pa3sMHOXKEHUA:  JICJICHUE  HAJABOE, IMOYKOBAaHWE OJHO- W  MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyccTBEHHOE  KJIOHMpPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTINYHS OT OECIIOJIOTO.

Meito3. Ctaguu Meiio3a. [Iporecchl, Mpoucxosdiine Ha cTagusiax Meio3a. [loBenenue
XpoMmocoM B merno3se. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHUE MEN03a.

I'amerorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Yy >KUBOTHBIX. [loyioBbIe
KeJe3bl: CEeMEHHUKU U suyHuUKH. OOpa3oBaHME U PA3BUTHE TOJIOBBIX KJIETOK — TaMmeT
(cmepmaro3ou, SUIEKIETKA) — crepMaToreHe3 W oBoreHe3. OCOOCHHOCTH CTPOCHHS
SULEKJIETOK U criepMarto30u10B. Omnonorsopenue. [lapreHorenes.

NunuBuayansHOE pa3BuTHE (OHTOTeHE3). OMOPHOHATIBLHOE pa3BUTHE (IMOpHUOTEHE3).
DTtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, TaCTPYJIALIMS,
opraHorenes. IloctaomOpuoHanbHOe pa3BuTHE. THIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JTUYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u paseutne pacrennii. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «®Dopmbl  pa3MHOXKEHHUST  OpraHU3MOB»,  «JIBoWHOE
OIJIOJIOTBOPEHUE y LIBETKOBBIX PACTEHUI», «BeretaTMBHOE pPa3MHOKEHUE PACTCHUI»,
«Jlenenune knetku Oaktepuit», «CTpoeHUE MOJIOBBIX KJIETOK», «CTPOCHHE XPOMOCOMBI»,
«Knerounsni mukin», «Pemmumkanus JTHK», «Mutos3», «Meio3», «lIpsmoe u Henpsmoe
pazButue», «l'aMeroreHe3 y MIICKONMUTAIOMIMX U YEIOBEeKa», «(OCHOBHBIE CTaauu
OHTOTE€HE3a.

OGopynoBaHue: MHKPOCKOTI, MUKPOIIPEapaThl «Cnepmarozonasl
MJICKOTIUTAIOLIETO», «SHIIeKIeTKa MIEKOMUTAOIIEro», « KapruokrnHe3 B KIIETKAaX KOpeliKa
JlyKa», MarHuTHas Mojenb-amumkanusa «J/lenenne wierkmw», moxens JIHK, monens
MeTadazHO XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 3. «HaOmtoneHue mMuTOo3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxy.



JlabopatopHasi padota Ne 4. «M3yueHue cTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTraxy.

Tema 6. HacsieACTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukH. McTopus pa3BuTHs reHETUKU. Ponb 1UTONOrMU U
AMOpPHOJIOTUN B CTAHOBJIEHWM Te€HETUKU. BKiag poccuicKuX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToapl TeHETHUKUA (THOPUIOJOTUYECKHUM, IUTOTCHETHYECKHM,
MOJIEKYJISIpHO-TeHeTH4eCKUil). (OCHOBHBIE TI'E€HETHUYECKHME TOHATUS. ['eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTM HACIIEIOBAHUSl TPU3HAKOB, YycTaHOBJIeHHble [. MeHueneMm.
MonorubpunHoe ckpeluBaHue. 3aKOH eIuHooOpa3us THUOPUAOB MEPBOTO TOKOJICHUS.
[IpaBuio noMuHHMpPOBaHMS. 3aKOH paCLICIJICHUS] MPU3HAKOB. ['MIOTE3a YHUCTOTHI Tamer.
[TostHOE M HEMTOTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO HAacCJEeIOBaHUS TPU3HAKOB.
[{urorenernueckue  OCHOBBI ~ JUTHOPUAHOTO  CKpEHIMBaHUSA.  AHAIU3UPYIOIEe
cKpemuBanue. lcronp30BaHME aHAIM3UPYIOLIETO CKPELIMBAHUSA JUISL  ONPENCICHUS
Te€HOTHIIa OCOOU.

CuermieHHoe HacnefoBaHue Mpu3HakoB. Pabora T. Moprana mo CcCuemieHHOMY
HacJIeI0BaHUIO TeHOB. HapyleHue cluersieHus FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | eHeTuUeCKHue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpEAEICHHE Tona. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U TeTeporaMeTHble OpraHu3Mbl. HacrmemoBanue mpu3HAKOB,
CLEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BUIBI M3MEHYMBOCTHU: HEHACJIEACTBEHHAs U HACJIEICTBEHHAasA. Poib
Cpenbl B HEHACJECJACTBEHHOM W3MEHUMBOCTU. XapaKTEPUCTHKA MOIUMUKAITMOHHON
W3MEHYMBOCTH. BapnallMoHHBIN psaa M BapualMoOHHasg KpuBas. HopMa peakiuu npusHaka.
KonnyecTBeHHbIE M KayeCTBEHHbIE NPU3HAKM M HUX HOpMma peakuuu. (CBOKCTBa
MOJIU(PUKAIMOHHON N3MEHYUBOCTH.

HacnenactBennas, WM  TEHOTUNUYECKas, W3MEHUMBOCTh. KomOuHaTHBHAs
M3MEHYMUBOCTh. Mei03 M MOJOBOM MpPOIECC — OCHOBA KOMOWHATUBHOW HM3MEHYMBOCTH.
MyTannoHHass W3MeHuYuMBOCTh. Kitaccudukainus MyTaluid: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W mpuuMHBl MyTauuid. MyTtarennele  (akTophl.  3aKOH
FOMOJIOTUYECKUX PSJIOB B HaclieACTBEHHOW n3MenunBoct H. Y. BaBuioga.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOJbI T€HETUKH YEIIOBEKA:
TE€HEAJIOTUYECKUN, OJIM3HELOBBINA, ITUTOTCHETUYECKUM, OMOXMMUYECKUHN, MOJICKYJISIPHO-
reHetTnyeckuii. COBpeMEHHOE ONPEAECICHUE T'eHOTHUIIA: MOJHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPOBaHUE, B TOM uuciae ¢ nomombto [I[{P-ananu3za. HacneacteenHsie
3a00JI€BaHUsI  4YEJIOBEKa: reHHple  Ooyie3Hu,  OOJIE3BHM C  HACJIEACTBEHHOMH
PEAPACTIONIOKEHHOCTBIO, XPOMOCOMHBIE OoJyie3Hn. ComaTHYecKHMe W TeHepaTHUBHbBIC
myTauu. CTBOJIOBBIE KJIETKH. [IpUHIMIBI 370pOBOTO 00pa3a KU3HH, JAUATHOCTHKH,
npoQUIakTUKA W JICUEGHUS  TeHETUYeCKuX  Oose3Heil.  Meauko-reHeTH4ecKoe



KOHCYJIbTUPOBAaHHE. 3HAYCHUE MEIMIIMHCKOW T'€HETUKH B NPEAOTBPALICHUU U JICUCHHUU
TeHETUYECKUX 3a00JIeBaHNI YeIIOBEKA.

JleMmoHcTpanuu:

IToptpetsi: I'. Mennenb, T. Mopran, I'. ne ®pusz, C. C. YerBepuko, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxeMbl: «MOHOTMOpHUIHOE CKpPEUIMBAHHE M €ro IMTOr€HETHYecKas
OCHOBa», «3aKOH pacCUICIUICHHS] U €ro LHUTOIC€HETHYECKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JuruOpunnoe ckpemuBanue», «lluromornyeckne OCHOBBI JTUTHOPHUIHOTO
CKpeIUBaHusD», «Meno3y», «B3auMoaeiicTBUE aJIEIbHBIX T€HOB», «I €eHETUUECKHE KaPThI
pacTEeHM1, )KUBOTHBIX U YEJIOBEKa», «I'€HEeTHKA 101a», «3aKOHOMEPHOCTH HaCJEeI0BaHUs,
CLICIJICHHOT'O C NOJIOM», «KapHOTHIIBI YenoBeKa U KUBOTHBIX», « BUIbI H3MEHUMBOCTIY,
«Monudukanmonnass u3MeHUUBOCTHY, «HacnemnoBanue pesyc-gakropa», «IleHeruxa
rpynn KpoBu», «MyTalluOHHAs U3MEHYUBOCTDY.

O6opynoBaHue: MOJEU-anIINKALUT «MonorubpuaHoe CKpPELIUBAHUEY,
«Hemnonnoe nomuuupoBanuey, «lurudpunnoe ckpemmuBanuey, «Ilepexkpéct xpomocom»,
MUKpPOCKOII M MHUKporpenapar «/lpozopuna» (Hopma, MyTanmuu (GOpMbI KpPBUIBEB U
OKpacku Tena), repoapuii «I'opox moceBHOIN».

JlaGopaTopHble M NpaKTHYeCKUe padoThI:

Jlabopatopnass pabdota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEApATaX» .

Jlaboparopnas pabora Ne 6. «M3yueHue MOIU(PUKAIIMOHHOW W3MEHUYUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO psifia MU BAPUALMOHHOW KPUBOMY.

Jlabopatopnass pabora Ne 7. «AHanmu3 MyTanuid y Apo30oduibl Ha TOTOBBIX
MHUKpOIIpEnaparTax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3aPOKICHHUE CEJIEKIIMU U JOMECTHKALUsA. YUYEeHue
H. . BaBunoBa 0 1eHTpax MPOUCXOXKIECHUS M MHOTO00pa3usi KyJbTYPHBIX PACTCHHIA.
L{eHTpBI MPOUCXOXKIACHHS TOMALTHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKUMU. MaccoBbli M HHIMBHAYalIbHBIM OTOOPHI B
CEJIEKIIMM PpACTEHUHM W KUBOTHBIX. OlleHKa JKCTephepa. bIM3KOpOICTBEHHOE
ckpenuBanue — UHOpuAMHT. Yncras nuHus. CKpeluBaHWe YUCTHIX JMHUKA. ['eTeposuc,
wii rtubpuaHas cuia. HepoacrBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus U e€ ycnexu. MCKyCCTBEeHHbI MyTareHe3 U TMOJyYEeHHE MOJIMIUIOUIOB.
JIOCTHKEHUSA CEJIEKUMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib TpOU3BOJACTBA. [ €HHAs MHXKEHepus. JTalbl CO3AaHUs
pexkomOunanTHOM JIHK u Tpancrennsix oprannsmoB. Knetounas urxenepus. Knerounsie
KYJBbTYPBL. MukpoKIOHAIBHOE pa3MHOXEHUE pacTeHUN. Knonuposanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPTraHW3MOB.  OJKOJOTHYECKHE W
studeckue npodnembl. MO — reHeTHYEeCKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.



JdeMmoHcTpanuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

TabGnuipt 1 cxembl: kKapTa «L{eHTpbI IPOUCXOXKIACHHUSI U MHOTOOOpa3Hs KyJIbTYPHBIX
pactennit», «llopoabl HOMAIIHUX JKUBOTHBIX», «CopTa KYJbTYPHBIX PACTECHHI,
«Otnanénnas rubpuauzamus», «Padotel akanemuka M. ®@. MBanoBa», «[lomurmonausy,
«O0bekThl  OmoTexHonorum»,  «Kilerounsle — KyJbTypbl W KIOHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 epeHoc reHOB, XpPOMOCOMY.

O6opynoBaHue: MYJSDKA IJIOJJOB M KOPHEIUIOAOB JUKUX (OPM U KyJIBTYPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI .

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Okckypcusi«OCHOBHBIE METOBI M IOCTHIKEHUS CEIEKLIUN PACTEHUHN U KUBOTHBIX (Ha
CEJICKIMOHHYI0 CTaHLMIO, IUIEMEHHYI0 (EepMy, COPTOUCIBITATENbHBIA YYacTOK, B
TEIUIMYHOE XO35ICTBO, JIabOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanocbuUIKM BOZHUKHOBEHUS 3BOIIOLIMOHHON TEOPUH. DBOJIFOLMOHHAS TEOPUS U €€
MecTO B Omosioruu. BivsHHe 3BONIONMOHHOW TEOpUM HA pa3BUTHE OHMOJOTHMU U APYIHX
HayK.

CuzerenbcTBa 3BoOLMU. [laneoHTOIOrMYECKHE: MOCIEA0BATENLHOCTD NOSBICHUS
BUJIOB B IMAJEOHTOJOTMYECKOW JIETOMMUCH, IepexoaHble (Qopmbl. buoreorpadpuueckue:
CXOJICTBO U paznnuue ¢payH u GJiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE:  CXOJICTBA M pa3iauuMsi HAMOPHUOHOB  pa3HbIX  BUJOB
MMO3BOHOYHBIX. CpaBHUTETBEHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, aHaJIOTUYHbIE,
pYIUMEHTapHble  OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0O0JIMYECKUX MTyTeH y BCEX OPraHU3MOB.

OBomonnonHas Teopust Y. J[apBunHa. [Ipeanocbuiku BO3HUKHOBEHHS JAapBUHH3MA.
JIBWKyIIMe CHUJbl 3BOJIOLMHM BUAOB 1O JlapBuHY (KM30BITOYHOE pPa3MHOKEHHE MpU
OrPaHUYEHHOCTU PECYpPCOB, HEOMpeIeIEHHAs U3MEHUUBOCTh, 00pb0a 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnyeckas teopus 3Bostonun (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsiuus kak eAMHUIA BUIA U SBOJIOLIMH.

JIBrxymue cuibl ((hakTOphl) HBOJIIOIUU BUIOB B IpHpojae. MyTallMOHHBINA TIpoLiece
U KOMOMHATUBHAs U3MEHYUBOCTh. [lomynsiumoHHble BOJIHBI U Jipeid reHoB. M3omsmus u
MHUTpaLHs.

EctecTBenHsbIit 0TOOp — HampaBstonui GpakTop BONOIUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoO0neHHOCTh ~ OpraHU3MOB  KaK  pe3yabTar  3Boionuu.  [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.



Bun u BunooOpazoBanue. Kpurepuu Buaa. OcHoBHBIE (OpMBI BHA000pAa30BaHUS:
reorpaduueckoe, 3KOJIOrHIeCcKoe.

Makpo3BoJTIOIus. ®opmsbl DBOJIIOLIAHN: bunernyeckas, JTBEPTEeHTHAS,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHrne OT HECHEUUAIU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHAs pagualusl.

JleMmoHcTpanuu:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. Bap,
3. I'exkkenp, @. Mromnep, A. H. CeBepuos.

Tabmuupbr 1 cxeMmbl: «Pa3BuTue opranuyeckoro mupa Ha 3emiie», «3apoAbIlIIn
MTO3BOHOYHBIX JKHBOTHBIX», «ApxeonTtepukcy, «Dopmbl OOpbObI 3a CYIIECTBOBAHHUEY,
«EcTtecTBeHHBIM 0TOOP», «MHOroo0Opasue cCOpToB pacTteHuil», «MHOroodbpasue mnopo
KUBOTHBIX», «llomymsimum», «MyTallMOHHAsE  W3MEHUYUBOCTH»,  «ApoMopdo3bl»,
«Mnmunoananramumny, «OOmas aereHepanus», «JBuxyiiue cuibl 3Bojtonun», «Kapra-
cxema wMmapmpyta nyremectBus Y. JlapBuna», «bopnba 3a cyliecTBOBaHHUEY,
«IIpucnocoOaeHHOCTb OpraHu3MOB), «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTUYECKOE BUOOOPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKpacKH, Habop
IUIOJIOB U CeMsiH, KoJuleKiusa «[Ipumepsl 3alllUTHBIX MNPUCTIOCOOJIEHUN y >KHUBOTHBIXY,
Mozelb «OCHOBHBIE HAIlpaBJICHUS 3BOJIOLUN», 00bEMHA MoJienb « CTPOEHUE TOJIOBHOTO
MO3Tra 03BOHOYHBIX).

buoreorpaguyeckas xkapta Mupa, KOmieKuss «DPopMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHHil», Mozenb anmumkanus «llepekpéct Xpomocom», BIaXHbIE
npenapatel  «Pa3Butne  Hacekomoro», «Pa3BuTue JArymiKM», MHUKpoIpenapar
«JIlpozodunay (Hopma, myTaruu GOpPMbI KPbUIHEB U OKPACKH TeNa).

JlabopaTopHble U NpakTHYEeCKHE PadOThI:

Jlabopatopnas paborta Ne 1. «CpaBHeHue BU0B IO MOPGHOJIOTHUECKOMY KPUTEPHUION.

Jlabopatopnasi pabora Ne 2. «OmnucaHue NpUCTIOCOOJIEHHOCTH OpraHu3Ma u e€
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TNpEACTaBICHUS O 3apOXKICHUM >KW3HU. HayuHble ruUmoressl
BO3HUKHOBEHUS KM3HM Ha 3emJjie: aOMOreHe3 M MaHCIepMUs. XUMHUYECKash SBOJIOLIMSL.
AOHOreHHBI CUHTE3 OPraHMYECKUX BEILIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE
NOJATBEPKACHUE XUMHUUECKOU 3BoJtonK. HavanpHble 3Tanbl OMOJIOTMYECKON 3BOJIOLIHH.
I'unoreza PHK-mupa. ®dopmupoBanve MeMOpPaHHBIX CTPYKTYp W BO3HUKHOBEHHE
npoTokJeTKU. [lepBbie KIeTku U uX 3BooLMs. POpMHUPOBAHNE OCHOBHBIX TPYIIIT JKUBBIX
OpraHU3MOB.

Pazputne xu3Hum Ha 3emiie mo spaM U nepuonam. Karapxeill. Apxelckas u
npotepo3oiickas 3pbl. [laneo3oiickas 3pa U €€ Mmepuojbl: KEMOPUINCKHUM, OpJIOBUKCKUH,
CIIYPUMCKHUM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30¥cKas apa ¥ €€ Nepuoabl: TPHACOBBIN, IOPCKUM, METIOBOM.



Kalino3olickas spa u €€ nepruoipl: NMajIeOreHOBbIN, HEOT€HOBbIM, AHTPOIIOT€HOBBIM.

XapakTepucThka KiIMMaTa M TEOJIOTMYECKUX MporeccoB. (OCHOBHBIE 3Tarlbl
ABOJIIONIMU PACTUTEIIBHOTO U KMBOTHOTO Mupa. ApoMopd03bl Y paCTeHUN U KUBOTHBIX.
[TosiBneHue, paclBET ¥ BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucrtemMa OpraHM4eckoro wmupa Kak oOTpaxeHue dBoirouud. (OCHOBHBIE
CUCTEMaTHUYECKHUE TPYMIbl OPraHU3MOB.

DOBOJIIOLMST 4YEJIOBEKAa. AHTPONOJIOTHS KakK Hayka. Pa3BUTHE NpenCcTaBICHHUA O
MIPOHUCXOXKJICHUH 4YesloBeKa. MeToasl M3ydeHus: aHTpornorenesa. CXOACTBa W pa3idyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (dakTopsl) aHTpororenesa. HacnencTBeHHas W3MEHUYMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIECTBeHHBI 00pa3 >KU3HU, W3TOTOBJIICHHE OpPYIUN Tpyaa,
MBIIIICHUE, PEYb.

OCHOBHBIE CTaJMM WU BETBHU SBOJIOIUU YEJIOBEKA: ABCTPAIONUTEKU, YeIoBEK
yMenblid, YenmoBek npsaMoxonsiinii, YenoBek HeaHAepTanbCKuM, YenoBEeK pa3yMHBIN.
Haxonku #ckomaemMbIX OCTAaTKOB, BpEMsI CYIIECTBOBaHHUs, OOJACTh PacCIpOCTPaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME PACHl: €BPONEOMIIHAA (EBpa3UiCKast),
HErpo-aBCTpaJIONAHas (dPKBaTOpUabHAsl), MOHIOJIOUIHAS (a3MATCKO-aMEpPHUKAHCKas).
YepThl TOPHUCIOCOOJICHHOCTH TMPEACTABUTENICH UEJOBEYECKUX pac K  YCIOBUAM
CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. {apsuH.

Tabmuiel u  cxembl: «BosnukHoBeHne ConaHEUHOM cucTeMbl», «Pa3Butie
OpraHuYeCcKOro MUPay, «PacrurenbHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuoTnueckass kierka», «COBpPEMEHHAass CHCTEMA OPraHUYECKOr0 MHpPaAy,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHMS YEJIOBEKA M UYEJIOBEKOOOPA3HBIX O0E3bSHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTHMUYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEIIOBEKAY,
«lpeBHenmme moamw», «JpeBHue  mroau», «llepBpie  COBPEMEHHBIE  JIFOIAWY,
«HenoBeuecKkue pachh».

O6opynoBanue: mysispku «lIpoucxokaeHue denoBeka» (OHOCTHI aBCTpaONMUTEKA,
NUTEKAHTpOMa, HEaHAepTalblla, KPOMAHBOHIIA), CJCMKH WM H300paKEHUsS KaMEHHBIX
opyaui MEePBOOBITHOTO YyeJIoBeKa (KaMHHU-YOIIIEPHI, pyOurna, CKkpebiia),
TCOXPOHOJIOTHYECKass Tabnuia, KoyeKmus «®DOopMbl COXPAaHHOCTH  HMCKOMAeMBIX
YKAUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

[IpakTuyeckas pabora Ne 1. «M3yueHne HCKOMAEMBIX OCTAaTKOB pACTCHUN W
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHusl «IBOJIIOIUSL OPraHUYECKOro Myupa Ha 3emiie» (B €CTeCTBEHHO-HAay4YHBI
WJIU KpaeBeAUYeCKUM My3eit).



Tema 3. OpranusMbl 4 OKpPY:Ka0IIas cpeaa.

OKoJIoTHsl Kak Hayka. 3ajayd W pas3Aesibl dKOJOTHH. MeTonbl 3KOJOTMYECKHX
HCCIIEI0BAHMUMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus OpPraHU3MOB: BOJIHAsA, HAa3€MHO-BO3/YIIHAs, I[OYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckne  (dakropel.  Kimaccupukanms — skomormyeckux — (pakTopos:
abuoTnyeckre, OMOTUYECKUE U aHTPONOreHHbIe. J(elicTBHE HKOIOTHMYECKUX (PaKTOPOB Ha
OpraHU3MBl.

AGuoTtnueckue (aKTOpbl: CBET, TEMIeparypa, BIAXHOCTh. Ddoroneproausm.
[IpucnocoOneHusi opraHu3MOB K JEHCTBUIO abuoThyeckux (aktopoB. buonornyeckue
PUTMBL.

buotnueckue ¢akTopel. Buapl OMOTHYECKMX B3aMMOJEWUCTBHI: KOHKYpPEHLHA,
XUIIHUYECTBO, CcHMOMO3 u ero ¢opmbl. I[lapasutusMm, Koomepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIN3M, HENTpaiu3M. 3HaUCHHUE
OMOTHMYECKMX B3aUMOJICHCTBUN JJi1 CYIIECTBOBAHUS OpPraHU3MOB B IPUPOIHBIX
coO01IeCTBaX.

DKOJIOTUUECKHE XAPAKTEPUCTUKH NOMysiuuu. OCHOBHBIE MOKA3aTeNX MOIYJISIIUU:
YUCJICHHOCTb, IUIOTHOCTB, POKIA€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpauus. JluHamuka
YUCJICHHOCTH NOMYJISIUU U €€ PETryJIALHus.

JleMmoHcTpanuun:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. 'ekkensb.

Tabmuiet u cxembl: kapta «lIpupomnbie 30HBI 3emin», «Cpeapl oOWTaHUS
opraHuszMoBy, «Doronepuoauzm», «llomynsauuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nomyJsiuy uHQY30puu-Ty Penbkuy, «llumessie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3 pa3HbIX
MECT OOUTaAHUY.

Jlabopatopnass pabora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB

KOJIEyCa».
[Ipaktuueckas padora No 2. «Iloacu€r MIOTHOCTH MOMYJSIMI pa3HbIX BUIOB
pacTEHUN».
Tema 4. CooOmecTBa 1 IKOJIOrHYECKHE CUCTEMBI.
CooOmiectBo  opranu3smMoB — OuoueHo3. CTpykTypbl OHOIIEHO3a: BHIOBa,

IpOCTpaHCTBEHHAasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [ToHsATHE 00 dKOCHCTEME M OMOTeOIeHO3E.
QOyHKIMOHATBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOMYIICHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopoT BeliecTs u MOTOK dHEPTrUu B sKocucTeMme. Tpoduueckue (MHUILEBbIE) YPOBHU
skocucteMbl. [lumiessle nenu u cetd. OCHOBHBIE MOKa3aTeIM 3KOCHCTEMBI: OMoMacca,
OPOAYKIHUA. DKOJIOTHUECKUE TUPaMUbl: MPOAYKIIMH, YACIEHHOCTH, Onomacchl. CBolicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETyJIsiys, pazButue. CyKieccus.



[IpuponHbie 3KOCUCTEMBI. DKOCHUCTEMBI O3EpP M pEK. DKOCHUCTEMA XBOMHOTO WU
IIMPOKOJMCTBEHHOTO JIeca.

AHTpOIIOTeHHbIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHUCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpazue kak  (Qaktop  ycrtoilumBocTH  3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenne B. . Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uocheps.
XKusoe BemectBo u ero pynkunu. OcodeHHocTr 6uochepsl Kak riIodalbHON 3KOCUCTEMBI.
JlnHamuyeckoe paBHOBeCHE U 00paTHast cBsi3b B Ouocdepe.

KpyroBopots! BemiecTB 1 OMOreOXMMHUYECKHUE LUKIIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHansHOCTH Onocheprsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeyectBO B Oumochepe 3emiin. AHTPONOTEHHBIE HU3MEHEHHUsS B Ouocdepe.
['mo0anbHbIE HKOJIOTUYECKUE TPOOIIEMBI.

CocyuecTBoBaHM€e NpupoAbl U yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpasusl Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pallMOHAIBHOTO YMPABICHUS MNPUPOIHBIMU
pecypcaMy U UX UCHOJb30BaHue. JoCTrKeHus: OMOJIOTUY U OXpaHa MPUPOJIbI.

JleMmoHcTpanuun:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxembl: «llumessie 1enu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«ITpupoansie cooOiecTBay, «llenu nutanus», « Ikojorudeckas nupamuaay, «buochepa
U YeJOBEK», «IKOCHCTEMAa IIHUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO JIECay,
«broneno3 Bomoéman, «ArpoueHo3», «lIlpuMepHbIE AaHTPOIIOTEHHBIE BO3JEUCTBUA Ha
npupony», «BakHenIe HCTOYHUKY 3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BOA», «llouBa —
BaXKHEHIIasi cocTaBisitoas ouocdepo», «DakTopsl aerpananuu mousy», «llapHUKOBBIN
abdexT», «DPakTopsl PaAMOAKTUBHOTO 3arpsi3HeHHst Ouochepr», «OOmas cTpykTypa
ouochepnl», «PacnpocTtpaHeHue xku3HU B Ouochepe», «O30HOBBIM dkpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

OGopynoBanue: Mojenb-aniuikKanus  «TunuyHbie  OUOIEHO3BI»,  TrepOapuit
«PacturenbHple cooOIecTBay, KoJuIeKIuH «buoneHos3y», «Bpeaurenu BaXHEHITHX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», T'epOapuu M KOJUIEKIUU PACTEHUW U >KUBOTHBIX,
OpUHAAJIEKAIIMEe K Pa3HbIM 3KOJOTMYECKMM TpyNmaMm oJgHoro Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHUM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 BHUOJIOI'MHN
HA BA30OBOM YPOBHE CPEJJHEIT'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiMBarOTCs TpeOOBaHUS K pPe3yJibTaTaM OCBOCHUS
oOyJaromMMucs  MporpaMM  CpeJHero  oOmero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType TUUYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MpeameTa « bUOoJIorus» BbIAEICHbI
CICAYIONIUE COCTABJISAIONIME: OCO3HAaHHWE OOYYaIOIIMMHUCA POCCUHUCKOM T'pakIaHCKOU
WJICHTUYHOCTHA — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEAEIEHHUIO,
HaJIMYMe MOTHUBALMM K OOYUYEHHIO OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeXKIACHUN JTUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEW W HCTOPUYECKHUX Tpagullui
pa3BUTUS OHMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTb M CIHOCOOHOCTH OOYyYaroIIUXCs
PYKOBOJICTBOBAaTbCSA B CBOEM JEITEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH,
MPUCYIIUMU  CHUCTEME OHOJIOTMYECKOro Oo0pa3oBaHUs, HaJU4YUE HKOJOTUYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH IEIM U CTPOUTD KM3HEHHBIC TLJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA mnpeaMera «buosorus» aocTurarorcs B
€IMHCTBE YU4eOHON M BOCIIUTATEILHON JCATEILHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMHU
POCCUHWCKHUMH  COLUHUOKYJbTYPHBIMH, HCTOPUYECKHUMU H  IAyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TPUHITBIMU B OOIIECTBE MpaBUJIaMU U HOpPMaMHM TIOBEJICHUS U
CIIOCOOCTBYIOT MPOIECCaM CAMOTMO3HAHUSI, CAMOBOCITUTAHUSI U CAMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEW TMO3UIIUM JIMYHOCTH, MATPUOTH3MA, YBAKEHHUS K 3aKOHY M MPaBOIOPSJKY,
YeJIOBEKY TPYJla M CTapIIeMy MOKOJICHHI0, B3AUMHOTO YBXKCHHS, OCPEIKHOTO OTHOIICHUS
K KyJIbTypHOMY HACIEOUIO M TPAJHLMAM MHOTOHAIMOHAJIBHOIO Hapoaa Poccuiickon
denepanyu, IPUPOAE U OKPYIKAIOIIEH Cpeae.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI YueOHOro mnpeaMera «buosorus» mIOMKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYarOIIUXCS  PYKOBOJCTBOBATHCS
c(hopMHUpPOBAHHOW BHYTPEHHEH MO3HUITUEH TUIYHOCTH, CHCTEMOM IICHHOCTHBIX OPHUEHTAIIHNH,
MO3UTUBHBIX BHYTPEHHHX YOEXKIIECHHH, COOTBETCTBYIOUIUX TPATUIMOHHBIM II€HHOCTSM
POCCHUHCKOTO OOIIEeCTBA, PACIHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACATEILHOCTH B
MPOIIECCE pean3ali OCHOBHBIX HaNpPaBJICHUM BOCHUTATEIBHOM NEATEIBLHOCTH, B TOM
YHCJIE B YACTH:

1)rpaxaaHcKoOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYUYarOIIErocss Kak AaKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOSI3aHHOCTEH, yBa)X€HHWE 3aKOHA U
MPaBOMOPSIKA,;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JIEATEIBHOCTH TIPU CO3JaHUU Y4YeOHBIX
MIPOEKTOB, PEIICHUH Y4YEOHBIX M IO3HABATEIBHBIX 3a/a4, BHIOJHEHUU OHUOJOTUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTh OMPEAENSITh COOCTBEHHYIO TO3MIIMI0 MO OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATH B CBOUX JEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pasHbIMU YOEKIEHUSMU, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS YUEOHBIX,
MO3HABATEIbHBIX W HMCCIEIOBATEIbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB TIPH 00CYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHICKON TPAKIAHCKOW HIESHTUYHOCTH, TMAaTPUOTH3MA,
YBaXEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PomuHOM, ropaoctu 3a
CBOM KpaW, cBOWO PoauHy, CBOW S3BIK M KYyJbTYpy, NpPOIUIOE U HACTOSAILIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LICHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIECIUI0 H IAMSATHHUKAM IPUPOJIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUICKMX YYEHBIX B CTAaHOBJICHHUE W Pa3BUTHUE
OMOJIOTHY, TTOHMMAaHUSl 3HAYEHUs OMOJIOTUM B TMO3HAHUM 3aKOHOB TMPHUPOJIbI, B >KU3HU
YeJIOBEKa M COBPEMEHHOI'0 00I11eCTBa;

uaeriHas yOeXJAEHHOCTh, TOTOBHOCTh K CHYKeHMI0O H 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTyallMl0 W MPUHUMATh OCO3HAHHBIE pEIIeHUs,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUWE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHSTUSA LEHHOCTEM CEMEWHOM XW3HU B COOTBETCTBUU C TPAAULIUSAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAsh OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HBIX BUIAX MCKYCCTBA, CTPEMIICHUE MPOSIBIIATH
Ka4yeCcTBa TBOPYECKOMN JTUYHOCTH;

5) ¢usuueckoro BocnUTAHUSA, (POPMHUPOBAHUA KYJIbTYPbl 310POBbH H
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

MOHUMAaHWE M peaau3aius 370pOBOro M 0Oe30MmacHoro obpasa KU3HHU (370pOBOE
NuTaHue, COOJIIOJIEHNEe TUTMEHUYECKUX MpPaBWI M HOPM, COAJaHCUPOBAHHBIA PEXKUM



3aHSATUN U OTJbIXA, pEeryisipHas (uU3udYecKas aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOI'O U
KOMITETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MMOHMMAaHUE IEHHOCTU MPaBWI UHAMBUIYATHLHOTO U KOJUIEKTUBHOrO O€30MaCHOIO
MOBEJICHUA B CUTYALMSX, YTPOXKAIOUIKX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHME TIOCIEJACTBUM M HENPUATHS BPEIHBIX MPUBBIUCK (YIOTpPEOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

FOTOBHOCTh K AaKTHMBHOW JICSITEIBHOCTH TEXHOJOTMYECKOM M  COUUAIBHOMN
HAIIPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATh, IUIAHUPOBATh M  CAMOCTOSITEIHHO
BBINOJIHATH TAKYIO JAESATEIBHOCTB;

MHTEpeC K pa3iuuHbiM cdepam MNpodheCCUOHAIBHOM JEATeIbHOCTH, YMEHUE
COBepIIIaTh OCO3HAHHBIM BBIOOP OymyIielt mpodeccun W pea30BbIBATH COOCTBEHHBIC
YKU3HEHHBIE TUJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpPa30BaHMUIO HA IMPOTSKEHUU
BCEH JKU3HU,

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKHU I1eJIECO00pa3HOe OTHOIICHUE K MPHUPOJIe KaK MCTOYHHMKY KHU3HU Ha
3eMJie, OCHOBE €€ CyIIeCTBOBAHU;

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYpbl:  MPUOOPETEHUE  OIbITa
IJTAHUPOBAHMS TIOCTYNKOB M OILIEHKM WX BO3MOXHBIX ITOCIEICTBUNA I OKPYXKAIOIIEH
Cpenpl;

0CO3HAHHME III00AIBHOTO XapaKTepa IKOJIOTHUSCKUX MPOoOIeM U IyTeH UX PEIICHHS;

CITIOCOOHOCTh HCIIOJIB30BaTh IMPUOOpETaeMble MPH H3YYEHUH OHMOJIOTHHM 3HAHUS U
YMEHHSI MPU PEHICHUU TPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIb30BAHUEM
(cobmroieHue MpaBuIl MOBEACHUS B IPUPO/IC, HAMIPABICHHBIX HA COXPAHEHUE PABHOBECHS
B DKOCHCTEMAX, OXpaHy BUOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HEMPUSATUE JCUCTBUN, MPUHOCIIINX BPEI OKPYKAKOIIECH TPUPOIHOU Cpelie,
YMEHHUE MIPOTHO3UPOBATH HeOJIaronpusTHbIC 3KOJIOTUYECKHE MOCJICACTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJIMYUE PA3BUTOTO IKOJIOTHMYECKOTO MBIIUIECHHUS, YKOJOTUYECKON KYJIbTYpHhI, OMbITa
JNEATEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MMM B
M03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTUIO B
MIPAKTUYECKOM JIEATEIIBHOCTH SKOJOTHYECKON HAIIPABIEHHOCTH,

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M  UYMTATEIbCKOW KYJbTYPbl KaK CpEACTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U TTO3HAHUS MUPA;



NOHUMaHWe crelu(UKr OUOJIOTHH KaK HayKH, OCO3HAHMS €€ poiu B (popMHUpOBAHUH
pPaIMOHAIBHOTO HAYYHOTO MBIIIIEHUS, CO3[[aHUU IIEJIOCTHOTO TIPEJICTABICHUS 00
OKpYJKaIoIeM MHUpE KaK O €IWHCTBE TMPUPOJBI, YeJIOBEKa W O0OIIecTBa, B TO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH H peHIeHHH TMpoOJeM COXpaHEHUS IPHUPOTHOTO
paBHOBECHSI,

yOCXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMHM JJIS COBPEMEHHOW IMBUJIM3AIUU:
oOecrieueHHsT HOBOTO YPOBHS Pa3BUTHS MEIAUITMHBI, CO3aHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX pelIaTh PECYpPCHBIE MPOOJIEMBbI Pa3BUTHS YEIOBEUECTBA,
TIOMCKA MTyTeH BBIX0JIA M3 TJI00ATBHBIX SKOJOTHIECKUX MPOOIeM U 0OecIiedeH s mepexoaa
K YCTOWYMBOMY DPa3BUTHIO, PallMOHAILHOMY HCIOJIB30BAHUIO MPHUPOIHBIX PECYpCOB H
(hOpMHPOBAHNIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OMOJIOTMUECKMX 3HAHWKA B IEJSX TTOBBIIICHUS
oOmel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM YacTu
(GyHKIHOHATBHOM IPAMOTHOCTH O0y4Jaronuxcs, GopMupyeMon mpu n3y4eHu OU0JIOTHY;

MOHUMAaHHUE CYITHOCTU METOJ/IOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIOJIB30BaTh TOJMydaeMble 3HAHUS ISl aHaIHW3a U OOBSICHECHHs SBICHUHN
OKPYIKaIOIIEero MUpa U MPOUCXOAAIINX B HEM M3MECHECHUN, YMEHHUE JIeJIaTh 000CHOBAHHBIE
3aKJIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C LEIbI0 MOJYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIh30BaTh OMONIOTHUECKUE 3HAHUS JJIST PEIICHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHWE IICHHOCTH HAYYHOW JCATCIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO M HUCCIIEIOBATEIBCKYIO JESTEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHWW MO OHMOJOTHU B COOTBETCTBUHU C >KH3HEHHBIMHU
MOTPEOHOCTIIMU.

METAINPEIAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHble  pe3yabTaThl OCBOCHUS ydeOHoro mpeamera «buonorus»
BKJIFOYAIOT:  3HauMMble  JJI1  (DOPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXIIpEIMETHbIC) OOIEHAyYHbIE TOHSTHS, OTpaXKaroIIUe
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CIIEIU(UKY METOJOB MTO3HAHUS, UCTIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SBJICHHUE, MTPOIIECC, CUCTEMa, HAyUHbIN (akT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWsl, HCCIEIOBaHUE, HAOIIOICHHE,
U3MEpPEHUEe, OHKCIEPUMEHT W  JPYIuX), YHHUBEpCajlbHblE YydeOHbIE  JEUCTBUSA

(To3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE, PEryJISATUBHEIC), o0ecrieunBaroIIme
dopMupoBaHre  (PYHKIMOHAIBHONH T'PaMOTHOCTH W  COIMAIBHON  KOMIICTCHIIMH
oOyyJaronmxcs, CIIOCOOHOCTh oOydJaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MCKANCHUIIIIMHAPHBIC, MUPOBO33PCHUYCCKNEC 3HAHWA 1 YHHUBCPCAJIbHBIC y‘-Ie6HBIe I[GI\/'ICTBI/IH
B II03HABATEIILHON U COHI/IaJIbHOﬁ ITPAKTHKE.



MeranpeaMeTHble  pe3yJNbTaTbl  OCBOCHHSI  MPOTPaMMbl  CpeJHEro  oOIIero
00pa3oBaHUsI TOJDKHBI OTPAXkKaTh:

OBJajieHUe YHHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1)0a30Bble JIOrHYecKHUe A1eHCTBUSA:

CaMOCTOSTENbHO (POPMYJIMPOBATH U aKTYaTU3UPOBATh POOJIEMY, pacCMAaTpUBATh €€
BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHHWM 3HAHWUN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMsI, KiIaccuukauu, 0000IIeHNsI), paCKPhIBaTh CMBICT OMOJIOTHYECKHUX
NOHATUH (BBIACIATh HMX XapaKTepHblE NPHU3HAKH, YCTAaHABIMBATH CBS3U C JIPYTUMHU
MOHSATUSIMHU );

OTIPENENATh IEIH JCSITSIBHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX JTOCTHUKCHUS,
COOTHOCHUTH PE3yJIbTAThI ICITCIHLHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS! (DaKTOB U SBJICHUN KUBON
IPUPOJIBL;

CTPOUTbH JIOTUYECKUE PACCYXKJEHUs (MHIAYKTHUBHBIC, JI€TyKTUBHbBIC, MO0 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH H TPOTHUBOPEUHS B  pPacCMaTPHBACMBIX  SIBICHHSIX,
(GhOpMyIHpPOBATh BHIBOJBI M 3aKITIOUCHUS;

OPUMEHSTh CXEMHO-MOJICTIbHBIE CpPEJICTBA I TPEJCTABICHUS CYIIECTBEHHBIX
CBSA3CH M OTHOIICHUM B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a TAKKe MPOTHUBOPEUUI
Pa3HOTO POJIa, BEISIBIICHHBIX B PA3INIHBIX HH(OPMAITMOHHBIX HCTOYHUKAX

paspabaTeiBaTh IUTAH PEIICHUS TPOOJIeMBl ¢ YYETOM aHaiW3a WMCIOIIUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OILICHMBATh COOTBETCTBUE PE3YyJbTATOB
IEJI5IM, OLICHUBATh PUCKH TOCIIEACTBUMN JACATEIBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaTbHOTO H
KOMOWHHPOBAHHOTO B3aWMO/ICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCJIEI0BaTEIbCKHE AeiiCTBUA:

BJIQJCTh HABbIKAMHU Y4YEOHO-MCCIENAOBATENLCKOM ¢ TMPOEKTHOW JEeSTEIbHOCTH,
HaBBIKAMHU pa3pelieHus] mpo0seM, CIOCOOHOCThIO U TOTOBHOCTHIO K CaAMOCTOSITEILHOMY
MIOWCKY METOJIOB PEIICHMS TNPAKTHYCCKUX 3a7ad, NMPUMCHCHHIO PA3JIMYHBIX METOJIOB
MMO3HAHUS,;

WCIIOJIh30BaTh PA3IMYHBIC BUABI MEATEILHOCTH IO TOJYYCHUIO HOBOTO 3HAHMS, €TO
WHTEPIPETAlUN, MPEeoOpPa30BaAHUIO0 M MPUMEHEHHUIO B YUCOHBIX CHUTYyaIUsAX, B TOM YHCIIE
IIPH CO3JIaHUH YICOHBIX U COIUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBI THIT MBIIIJICHUS, BJIQJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHSATHUSIMH U METOJAMHU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BATENHLHOMN NEITEIHHOCTH
Y )KM3HEHHBIX CUTYyaITusX;



BBISIBJISITh MIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYaJM3UPOBATH 3a/layy, BbIIBUTaTh
TUIOTE3y €€ peleHus, HAXOAUTh apryMEHTHI JUISl JI0Ka3aTeIbCTBA CBOUX YTBEPXKIACHMUIA,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PELICHUs 3aJayd Pe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYLIECTBIIATH LEJIEHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBUS B
po()eCCHOHATILHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O U MPAKTUYECKYI0 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJCH, MPEAaratb OpUrHHAIBHBIC MMOAXObI U PEIICHUS, CTAaBUTh
npoOJIeMBbl U 33aJ1a4M, JOIMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATbCS B Pa3JIMYHBIX MCTOYHHKAX HH(pOpMaluu (TeKCTe Yy4eOHOro
nocoOus, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBAPSAX M CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETEe), aHaNM3upoBaTh HHPOPMALIUIO Pa3INYHBIX
BUIOB U (OpM IMPEICTaBICHUS, KPUTUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh M
HENPOTUBOPEYUBOCTb;

(opMyIMpPOBATH 3aMPOCHl U TPUMEHSATH Pa3JIMYHBIE METOJIbI MPU MOUCKE U OTOOpE
Ouosiornyeckor nHPpopmMaIu, HeOOXOAUMOM Il BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCIONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPUICHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJb30BAaHUS PA3IUYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIBbHYIO (OPMY MpencTaBlICHUS OMOJIOTUYECKON
nHpopmanuu (cxemsbl, rpaduku, TMarpaMmbl, TAOJIULIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEJCTBAa IpU padoTe ¢ OMOIOrMuecKoi
uHpopManueil: NPUMEHITh XUMUYECKue, (U3MUECKHEe M MaTeMaTUYeCKUEe 3HaKU WU
CUMBOJIBI, (opMyJIbl, aOOpeBUaTypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJaJIeTh HAaBbIKAMU pPACMO3HABAHUS M 3alUThl WHMOpPMAIUMH, HUHPOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHMKATHBHBIMHU A€ CTBUAIMM:

1)o0menne:

OCYLIECTBISITh KOMMYHUKAIIMU BO BceX c(epax *KU3HMU, aKTUBHO Yy4YacTBOBATH B
JMaore Wik AUCKYCCHM MO CYUIECTBY OOCYyXIaeMol TeMbl (YMEHHE 3aJaBaTh BOIMPOCHI,
BBICKA3bIBaTh CYKJIEHUSI OTHOCUTEIHHO BBITIOJHEHMs IMpeasiaraeMoi 3aJaud, YUUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIUHI IPYTUX YUaCTHUKOB AUATIOTA WIN JUCKYCCHUN);

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLIEHUS, MOHUMATh 3HAYEHHE COLUATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallud, yMETh CMsI4aTh
KOH(JIMKTHI U BECTHU MEPErOBOPHI;



BJIQJCTh PA3IMYHBIMU croco0amMu OOIIEHHsS U B3aUMOJACUCTBHUS, MOHUMATh
HAMEPEHUs JIPYTUX JIOJCH, MPOSBIATh YBAKUTEIbHOE OTHOIICHHE K COOECEIHHUKY U B
KOPPEKTHOI (popmMe POopMyIUPOBATH CBOH BO3PAKECHHUS;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIAUBUAYATbHONH PabOTHI
MIPU PEIICHUH OMOJOTUYECKON MPOOJIeMbI, 000CHOBBIBATH HEOOXOAMMOCTH MPUMEHEHUS
IPYNIOBBIX (HOPM B3aUMOJECHCTBUS MPHU PEILICHUN YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBUMN C yUETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO 4JieHa KOJUICKTHBA;

NPUHUMATH €I COBMECTHOW JAEATEIbHOCTH, OPTaHW30BBIBATh U KOOPJIUHHPOBATH
JEUCTBUS 10 €€ TOCTUKEHUIO: COCTAaBIISITh IUIaH JAEUCTBUMN, pacHpeaesaTh PO C YUETOM
MHEHHUH Y4aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHON padOTHI;

OLICHHMBATh KAdye€CTBO CBOEr0 BKJIAJa M KaXJIOT0 ydaCTHHUKAa KOMAaHIbl B OOLIUii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraT  HOBBIE  TPOEKTHI, OICGHWBATh HWJAEH C TIO3UIMH  HOBU3HBI,
OpUTHHAIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEJECHUE B PANIMYHBIX CUTYyalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

OBiaeHne YHUBEPCAJIbHBIMHU PerysiTAHBHBIMH J1€CTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJOrMYECKHE 3HAHMs JJIs BBISBJICHUS NMPOOJEM M HUX pPELICHUs B
KU3HEHHBIX M YUYCOHBIX CUTYaIUAX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHHM IIeJIEBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JEHCTBHUSX M MOCTYMKaX MO OTHONICHHWIO K YKUBOHM MPUPOJE, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPYKAIOLIHUX;

CaMOCTOSITENIbHO ~ OCYILECTBJISATh  IO3HABATEIbHYIO  JI€ATEIbHOCTh,  BBISBIATH
npo0iemMbl, CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSX;

CaMOCTOSITENIFHO COCTAaBJIATh TUIAH PEIICHUS MPOOJEeMBbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUMH;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacmmpsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEeHUH;

JieNiaTh OCO3HAHHBINM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHHUIO HIMPOKOW JpYyAMIIMUA B Pa3HBIX
00JIaCTsAX 3HAHUM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBINH YPOBEHb.



2)CaMOKOHTPOJIb:

JlaBaThb OIIEHKY HOBBIM CHUTYyalldsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JIeTh HAaBBIKAMH I[103HABATEJIbHONW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA U MBICITUTENBHBIX TPOIIECCOB, WX PE3YyJbTATOB MU OCHOBaHUH, HCIOIb30BAThH
puEMBI pedISKCHH 71 OIICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

3)npuHATHE CeOA U APYTrHUX:

NpPUHUMATH ce0sl, MIOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHATU3€E PE3yJIbTATOB JAEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIHUOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTarhl ocBoeHHs mHporpammel COO mo Ouosiorun Ha 0a30BOM
YPOBHE BKJIIOYAIOT crnenudpuyeckue g ydeOHoro mnpeamera «buosorus» HayyHbIe
3HAHMS, YMEHUS U COCOOBI ICMCTBUI 110 OCBOEHUIO, HHTEPIIPETALMU U IIPEOOPA30BAHUIO
3HAHWM, BUJBI JESITEIBHOCTU IO IOJIYYEHUIO HOBOT'O 3HAHMSI M NPUMEHEHUIO 3HAHUU B
pa3IMyYHBIX YYE€OHBIX CHUTYyallUsAX, a TaKXKe B pEAIbHbIX >KU3HEHHBIX CUTYyalMsX,
CBS3aHHBIX C Ouojorumedl. B mporpamme mnpeameTHble pe3ysbTaThl HPEICTaBJICHBI IO
rojam oOy4eHHusl.

[IpeameTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10 kaacce
JOJDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa W HAy4YHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS
KU3HECHHBIX 33/a4;

YMEHHE pacKpbIBaTh COJEp)KaHHE OHOJOTMYECKHX TEPMUHOB M TMOHSTHH: >KU3Hb,
KJIETKa, OpraHu3M, MeTa0oin3M (0OMEH BEIIEeCTB U IpEeBpallleHue SHEPruu), rOMeocTas
(camoperyJmsinus), YpOBHEBas OpraHU3alUsl KUBbIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penponykuusi), HaCJAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHE;

yMEHHE U3JaraTh OMOJOTHYECKHE TEOpUH (KJIETOUHAsl, XPOMOCOMHAs!, MyTallMOHHAs,
LEHTpaJIbHas J0rMa MOJIEKYJIsIpHOM Ouonorun), 3akonsl (I'. Menaens, T. Moprana, H. 1.
BaBunoBa) um yueHuss (0 ILEHTpax MHOrooOpaszus M TMPOUCXONKIEHUS KYyJIbTYPHBIX
pactenuii H. 1. BaBunona), onpeaensarb rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIaJ€Th METOJAaMU HAay4HOTO IO3HaHUs B OWOJIOTHH: HAOIIOJEHHE U
ONKMCAHUE JKUBBIX CHUCTEM, INPOLECCOB U SBJIEHUW, OpraHU3alMs M [POBEACHUE
OMOJIOIrMYECKOrO JKCIIEPUMEHTA, BBIABMIKEHHE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH



MEXAY HUCCIENyEeMbIMU  BEJIMYMHAMH, OOBSICHEHHE TOJIYYEHHBIX PE3yJIbTAaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX TOHSATUHN, TEOpPU M 3aKOHOB, YMEHHUE JeJaTh BBIBOABI Ha
OCHOBaHUU MOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBIJCIATh CYIIECTBEHHbIE IPU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT U
AYKApPHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTU MPOIECCOB:
oOMeHa BEIIEeCTB M IMPEBpAIllEHUS] PHEPTUU B KJIETKE, (POTOCHHTE3a, IIIACTHUYECKOTO H
HHEPreTUUeCKOro  oOMeHa, XEMOCHHTe3a, MHTO03a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHU S, UHAUBHUIyAJIbHOTO Pa3BUTHs OpraHn3Ma (OHTOTEHE3);

yMEHUE TPUMEHSATh TMOJyYeHHbIE 3HaHUS IS OOBSICHEHUS OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUM, JUIsl IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU C
1eblo obecrieueHusi Oe30MacHOCTH CBOETO 3/I0POBBS M 37J0OPOBBSI OKPY KAIOLIUX JIIOJIEH,
COONIOICHUS HOPM TPAaMOTHOTO TIOBEACHHMS B OKPYJKAIOLIEH MPHUPOIHON Ccpene,
NOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKEHHM COBPEMEHHOH OHOJIOTUU U
OMOTEXHOJIOTUH JUIsl pallMOHAIBHOIO IPUPOIOTIOIB30BAHUS;

YMEHHME peIlaTh 3JEMEHTapHble I€HETHUYECKHUE 3aJaud Ha MOHO- U AUTHOpUIHOE
CKpEIllMBaHME, CIICTJICHHOE HAacleJOBaHWE, COCTaBJIATh CXEMBbl MOHOTHOPHIHOTO
CKpEIIMBAHUSA JUIS MIPEeICKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPTraHNU3MOB;

YMEHHE BBINOJHATH JIaDOpaTOpHbIE U MpPaKTUYECKUE paboThl, COOJ0ATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JJA0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTUYECKH  OICHWBAaTh U  HHTEPIPETHPOBATH  MHQPOPMAIUIO
OHMOJIOTHYECKOTO COACpX aHMsl, BKIIOUYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3TUYHBIX
HMCTOYHHMKOB (CpelcTBa MaccoBOM HWH(pOpManuu, HAy4YHO-TIOMYJISIPHBIE MaTepHalibl),
ATUYECKHE  aCHEeKThl COBPEMEHHBIX  HCCJIENOBaHMM B  OWOJIOTUH, MEIUIIMHE,
OHMOTEXHOJIOTHH;

YMEHHUE CO037aBaTh COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHMS, 00001as
Ononornueckyro MHGOPMAIMI0O U3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIIOIbh30BaTh
MOHSATUIHBIN anmapaTt OHMOJOTHH.

[IpenmeTHble pe3yibTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHWSI
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa M HAyYHOTO MHPOBO33PEHHUSA, O BKJIAJEC POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, (PYHKIIMOHATBHON IPAMOTHOCTH Y€JIOBEKa I pEeLICHHUS
KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBhIBAaTh COJACpPKaHHE OWOJOTHUECKUX TEPMHUHOB W TOHSATHI: BHII,
nomyJisiuus, TEeHOMOHI, HBONIONMS, JABWXKYIIME CUIbl  ((aKTOphl)  SBOJIOLHUU,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB,  BHJI000pa3oBaHHWE, OKOJOTUYECKHE  (DaKTOpHI,
HKOCHCTEMA, MPOJYLEHThI, KOHCYMEHTbI, PEIYLEHTHI, LEMU MUTAHHs, 3KOJOTHYecKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHUE H3Jararb OuoJiorMueckue Teopuu (dBostonuoHHas teopusi Y. JlapBuHa,
CUHTETUYECKAsl TEOPHS SBOJIOIMH), 3aKOHBI 1 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO CXOACTBA



K. M. bapa, uepenoBanus riaBHbIX HamnpaBieHuil u mytei sBomonun A. H. Cesepriosa,
yuerus o ouochepe B. WM. Bepnamckoro), onpenensiTh TpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHUE BIAJIETh METOJaMH HAy4YHOTO IO3HAHHMS B OWOJIOTMM: HAOJIOJCHHE U
OMHMCAHUE JKUBBIX CHUCTEM, IPOILECCOB U SBICHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBMKECHUE THUIIOTE3bl, BBHISIBICHWE 3aBUCHUMOCTHU
MEXIy HCCIACAYyeMbIMH BEIMYMHAMH, OOBSICHCHHE TIOJIYYEHHBIX PE3yJbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TEOPH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HA
OCHOBAaHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU CTPOCHHSI OMOJIOTUYECKUX OOBEKTOB:
BHUJIOB, TIOMYJIAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
AKOCHUCTEM, OCOOCHHOCTH IPOIECCOB: HACIECACTBEHHOW H3MEHUYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUs, IPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBHS YKOJIOTUYECKHUX
(dakTOpOoB Ha OpraHU3MbI, TEPEHOCa BEIIECTB M TOTOKA DHEPrUU B HSKOCHCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB U
OMOTreOXMMUUYECKHUX IIUKIIOB B Ouocdepe;

YMEHHE TIPUMEHATh TMIONyYCHHBIC 3HAHUS Ui OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUIsl IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU C
el obecredeHusi 0€30MacHOCTH CBOETO 3JI0POBbSl U 3/I0POBbS OKPYKAIOIIUX JIFOJCH,
COOIO/ICHNST HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAIOIICH MPUPOTHON cCpene,
MMOHUMaHNuEe HEOOXOJAMMOCTH HCIIOJIb30BAHUS JTOCTHIKCHUH COBPEMEHHOW OWOJIOTHH IS
PaIrMOHAIBHOTO MPUPOIOTIONB30BAHNS;

yMEHUE pelIaTh JJIEMEHTApHbIE OWOJOTUYECKUE 3aJjauM, COCTaBIATH CXEMBbI
NepeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (IIeTH MUTaHHUS ),

YMEHHUE BBITIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE PabOThI, COONIFOIATh MpaBHiIa
pu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OICHMBaTh W  HMHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHUsI, BKJIOYAIONIYIO TICEBJOHAYYHBIC 3HAHMS W3 Pa3IUYHBIX
UCTOYHUKOB (CpelicTBa MaccoBOM uWHGOpPMAIMU, HAYyYHO-TIOMYJISIPHBIE MaTepHalibl),
paccMaTpuBaTh TJI00ATBHBIE KOJOTHYECKHE IMPOOJIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
110 OTHOIIICHHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

YMEHHE CO037]aBaThb COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIC COOOIIEHUs, 00001as
OMONIOTUYECKYI0 WH(OPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHSATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC

Ne
n/n

HaumenoBanue pa3aesioB u
TEM NPOrpaMmal

Bcero

KoaudecTBO 4acoB

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchl

Buapbl nesiTeJIbHOCTH €
yuyeToM padouei
MPOrpaMMbI
BOCIIUTAHUSA

buonorns kak Hayka

JKuBbIle cuCTEMBI U UX
OpraHu3aIus

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

Jwnanor, HanpaBIeHHBINA
Ha MIOHNMaHue
cnenu@uky OMOIOTUH KaK
HayKM, OCO3HAHUs €
poiau B GOpMUPOBaAHUU
palnMoHAIBLHOIO HAYYHOT'O
MBILUIEHUS, CO31aHUU
L[EJIOCTHOTO
IpesiCTaBIeHUs 00
OKpY’KaroIllleM MUpPE KakK O
€IMHCTBE MTPHUPO/IHI,
YeJI0BeKa U O0IeCTBa, B
MO3HAHUU NPUPOTHBIX
3aKOHOMEPHOCTEN U
peleHnu nmpobdiaem
COXpaHEeHUS IPUPOTHOTO
paBHOBECHS

becena o nonnmanuu
CYIIHOCTH METOJIOB
MMO3HAHMS, UCTIOTb3YEMBIX
B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS TSI



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

aHann3a 1 O0BSICHEHUS
SBJICHUN OKPYKAIOIIEro
MUpa U MPOUCXOSIINX B
HEM U3MEHEHUM, yMEHUE
Jienatb 000CHOBaHHbBIE
3aKJIFOUYEHUS1 HA OCHOBE
HAYYHBIX ()aKTOB U
UMEIOIINXCS JaHHBIX C
LEJbI0 TIOTYYEHUS
JIOCTOBEPHBIX BHIBOJIOB

XUMHYECKUN COCTaB U
CTPOECHUE KIIETKH

)KI/I3HCILC$ITCJ1LHOCTB KIICTKHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

becena o nornnmanumn
CYIIHOCTH METOJIOB
MMO3HAHMSI, UCTIOTb3YEMBIX
B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH
HCII0Ib30BaTh
MOJTy4aeMble 3HAHUS JIs
aHajau3a U 00bSICHECHHS
SIBJIEHUM OKPY’KAIOIIETO
MHpa ¥ TPOUCXOIAIINX B
HEM M3MEHEHUH, YyMEHUE
JIeNIaTh 00OCHOBAHHBIC
3aKJIIOYCHUS HA OCHOBE
HAy4YHBIX (AKTOB U
HMEIOIIUXCS JAHHBIX C
LEJIBIO MOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB

becena o nonnmanuu
CYIIHOCTH METOJIOB
MMO3HAHMS, UCTIOTIb3YEMBIX
B €CTCCTBCHHBIX HayKax,



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

PasmHOXeHUE U
WHJIMBUIyATbHOE Pa3BUTHE
OpraHU3MOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢292

CIIOCOOHOCTHU
HCIIOJIBb30BAaTh
MOJTy9YaeMble 3HAHMS JIJIS
aHaJau3a U 00BICHEHHS
SIBJICHUH OKPYKAFOIIIEero
MUpPa U IPOUCXOJISIINX B
HEM U3MEHEHUI, YMEHUE
JieJ1aTh 000CHOBAHHBIC
3aKJIFOYEHUS Ha OCHOBE
HAY4HBIX (DaKTOB U
HMMEIOIINXCS TaHHBIX C
LEJIBIO TIOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB

Jwnanor, HanpaBIeHHBINA
Ha 3aMHTEPECOBAHHOCTH B
MOJyYeHUU
OMOJIOTMYECKUX 3HAHUH B
LeJIAX MOBBILICHUs 001Iei
KYJIBTYpBI, €CTECTBEHHO-
Hay4HOU I'PAMOTHOCTH,
KaK COCTaBHOM 4acTH
(yHKIIMOHATBEHOM
IPaMOTHOCTH
o0yyYaromuxcs,
bopmupyemoii npu
U3y4eHUH OMOJIOrUn

HacnengcTBeHHOCTD U
HU3MCHYUBOCTb OpTaHNU3MOB

1.5

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c292

Jwnanor, HanpaBlIeHHBIN
Ha 3aMHTEPECOBAaHHOCTD B
MOJIyYE€HUHN
OMOJIOTMYECKUX 3HAHUH B
LEJISAX TTOBBIIICHUS 00IIIEei



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

Cenexuusi OpraHu3MOB.
OcHOBBI OMOTEXHOJIOTHH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢c292

KYJbTYpPBI, €CTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH,
KaK COCTaBHOM 4acTH
(yHKIIMOHATBLHOM
IPaMOTHOCTH
o0yJaronmxcs,
dbopMupyemoii mpu
W3YYCHUU OMOJIOTUI
Juanor, HanpaBICHHBINA
Ha yOeXIEHHOCTD B
3HAYNMOCTH OMOJIOTHH
JUIs. COBPEMEHHOM
LMBUIIH3AIUH:
oOecrieueHust HOBOI'O
YPOBHS Pa3BUTHUS
MEUIIUHBI, CO3aHNE
MEPCIIEKTUBHBIX
OMOTCXHOJIOTHI,
CIOCOOHBIX pelaTh
pecypcHbIE POOIEMBI
pa3BHUTHS YEIIOBEYECTBA,
ITIOMCKA ITyTEH BBIXOJA U3
r100aJIbHBIX
HKOJIOTHUECKUX MPOOIEM
u obecrieyeHus nepexosia
K YCTOM4YUBOMY
pa3BUTHIO,
paroHaIbHOMY
HCITOJIb30BAHHIO
MIPUPOJTHBIX PECYPCOB U
(hOpMHUPOBAHHUIO HOBBIX



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

CTaHAApPTOB KU3HU

8 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292

JlesTenbHOCTh 110
OCO3HAHUIO JTUYHOTO
BKJIa/Ia B IOCTPOCHUE
YCTOWYUBOTO OyayIIEeTO



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

11 KIIACC

Ne
/ HaumeHoBaHue pa3jiesioB u
n/n
TeM MPOrpaMMbl
1 DBOJIIOIMOHHAS ONOJIOTUSA
9 Bo3snukHOBEHME U pa3BUTHE

JKU3HU Ha 3eMiie

KoaunuyecTBO 4acosB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

0.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41
cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
cc74

Buanl nesiTeJILHOCTH C
y4eToM padoueit
NporpaMMbl BOCITUTAHUS

Jwnanor, HanpaBJICHHBIN Ha
3aUHTEPECOBAHHOCTh B
HOJy4YEeHUN
OMOJIOTMYECKUX 3HAHUN B
LeJIsAX MTOBBILIEHUs 001Iei
KYJIBTYpBI, €CTECTBEHHO-
Hay4HOU I'PaMOTHOCTH, KaK
COCTaBHOM 4acTH
(GYHKIIMOHATHHOU
I'PaMOTHOCTH
o0yyaromuxcs,
bopmupyemMoii mpu
U3y4eHUH OMOJIOTUU
Jwnanor, HanpaBJICHHBIN Ha
3aMHTEPECOBAHHOCTH B
HOJYy4YeHUN
OMOJIOTMYECKUX 3HAHUN B
LEeJISAX MTOBBIIICHUs 001Iei
KYJIBTYpBI, ECTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(GyHKIIMOHATEHOMN
IPaMOTHOCTH
o0yyaromuxcs,
bopmupyemoii mpu
U3Y4YCHUU OMOJIOTUU



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

PosnieBas urpa,
HaIpaBJieHHas Ha
MOBBIIICHUE YPOBHS

Bubnuoreka LIOK 9KOJIOTUYECKON KYJIbTYPHI:
OpraHu3Mbl ¥ OKpyKaromias
3 epena 5 1 https://m.edsoo.ru/7f41 = mpuOOpPETEHHUE ONBITA
P ccr/4 IJIAHUPOBAHUS [IOCTYIIKOB
U OIICHKH UX BO3MOXHBIX
MOCJEACTBUM JJIst
OKPYXaroIIe Cpeabl
VY4eOHble cUTyalNH,
HaIpaBJICHHBIC HA
9KOJIOTHYECKH
bubnuorexa [JOK
Coo011ecTBa U IKOJIOTUYECKUE 1enecoo0pasHoe
4 9 0 https://m.edsoo.ru/7f41
CUCTEMBI 74 OTHOIICHHE K MPUPOC KaK
UCTOYHUKY JKU3HH Ha
3emie, ocHOBe €€
CYILIECTBOBaHUS
JlesTrenbHOCTD MO
bu6nuoreka [IOK
OCO3HAHUIO TUIHOTO
5 PesepBHOe Bpems 2 0 https://m.edsoo.ru/7f41
74 BKJIaJ[a B IOCTPOCHHE
YCTOWYHBOTO OYyIyIIEro
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'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
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoauvecTBo 4yacoB
Ne JIeKTPOHHBbIe HU(POoBbHIE 00pa3oBaTebHbIE
Tema ypoka Bcero Kontpoabubie IIpakTuueckue
n/n pecypcbl
padoThI padoThI
bubmuorexa [JOK
1 b 1 0 0
HIONOTIDL B CHCTCM HAYR https://m.edsoo.ru/863e6122https://m.edso0.ru/863e632a
MeTo1pl TO3HAHUS KUBOU
npupojsl. [IpakTrdeckas padora
2 Neo 1 «Mcnionb30BaHue pa3InyHbIX 1 0 0.5 bubnnoreka [{OK https://m.edsoo.ru/863e6122
METOJIOB TPH U3YICHUU
OHOJIOTHYECKUX 00BEKTOBY»
b
3 HOTIOTHTCCIHE CHETEMEL, 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/863e6564
MPOLIECCHI U UX U3YUECHHE
X 7 .
4 FIMHHCCITHI COCTAB [ICTIH 1 0 0 bubmmoteka I1OK https://m.edsoo.ru/863e674e
Bopna n MuHepanbHble conu
b .C
5 S LOCTAR f CTpoSHe 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/863e6b72
0eKOB
DepMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6ota Ne 1 «1
6 pabotd « fyquHe 1 0 0.5 bubmuoreka I{OK https://m.edsoo.ru/863e6b72
KaTaJTUTHYCCKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
7 VYraesoasl. JIumuasl 0 0 bu6nuoteka LIOK https://m.edso00.ru/863e6870
8 HyxnenHoBbie kuciaoTel. ATO 1 0 0 bu6mmoreka L1OK https://m.edsoo.ru/863e6d5¢c
41
9 CTOPYT M METOAR! H3YHEHIA 1 0 0 bubnuoreka ITOK https://m.edsoo.ru/863e6e88
kieTku. Knerounas reopus
10 KieTka xak 1e1ocTHas )KuBas 1 0 0 -



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

CHUCTEMA

CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas padorta Ne
2 «M3y4eHue CTpoeHUs KIETOK

11 pacTeHuil, KUBOTHBIX, TPHOOB H 0.5 bubmmorera LIOK
GaKTepHi MO MKPOCKOIIOM Ha https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIpENapaTax U ux
OTIMCAHUEC»
12 OOMeH BeIIeCTB HIIM METa00JIN3M 0 bubnnoreka IOK https://m.edsoo.ru/863e766¢
13 ®oTocuHTE3. XEMOCHUHTE3 0 bubnuoreka I{OK https://m.edsoo.ru/863e7¢98
14 DHepreTuyeckuii 0OMeH 0 bu6mmoreka LIOK https://m.edsoo.ru/863e7aae
JKU3HEHHBIA UK KIETKU.
Jlenenue kneTku. MuTos.
15~ Jlaboparopia padora No 3 0.5 Bu6maorexa L[OK https://m.edsoo.ru/863e7dc4
«Ha0mronenne MuTo3a B KJIeTKax
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Buocurres bemia. Peaxius 0 bubmmoteka I1OK https://m.edsoo.ru/863e796e
MaTPUYHOTO CHHTE3a
17 Tpaucusius — OuocuHTe3 Oenka 0 bu6nunoteka LIOK https://m.edsoo.ru/863e796e
18 HeicieTounbie GopMbLKH3HH — 0 bubnnorexa [{OK https://m.edsoo.ru/863e7540
BHPYCHI
19 DopMbl pa3MHOKEHUS 0 bu6nuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 0 bubmuoreka IIOK https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJICTOK.
21 Omnozorsoperie. Jlaboparopras 0.5 bubnuotexa [{OK https://m.edsoo.ru/863e81b6

pabota Ne 4 «M3yueHnue cTpoeHHst
IIOJIOBBIX KJIETOK HA I'OTOBBIX
MUKpOTIpEnaparax»



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

22

NuauBunyaneHOE pa3BUTHE
OpraHU3MOB

bu6nmoteka IIOK https://m.edsoo.ru/863e8436

23

24

25

26

27

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYHUBOCTH

3aKOHOMEPHOCTH HACJIEI0BaHUS
pU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE

JlurubpuHoe CKpeIuBaHue.
3aK0H HE3aBUCHUMOIO
HacJIeI0BaHMS IPU3HAKOB

CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas paboTa
Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUIAHOTO U
JTUTHOPHUIHOTO CKPELUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOIIpenaparax»

I'eneTrnka nona. Hacinenosanue
IIPU3HAKOB, CLEIJIEHHBIX C II0JIOM

0.5

bubnuorexa I{OK https://m.edsoo.ru/863e862

bubmuoreka I{OK https://m.edsoo.ru/863e8878

bubnuoreka I{OK https://m.edsoo.ru/863e89a4

bubnuoreka I{OK https://m.edsoo.ru/863e8c60

bubmuoreka I{OK https://m.edsoo.ru/863e8c60

28

29

M3MeHYnBOCTS.
Henacnencrsennas
U3MEHYMBOCTh. JlabopaTopHast
pabota Ne 6. 3yuenue
MOIU(PHUKAITMOHHON
W3MEHUYMBOCTH, IIOCTPOCHUE
BapHAaIlIOHHOTO psJa U
BAPUALIMOHHON KPUBOI»
HacnencrsenHas M3MEHYMBOCTb.
JlaGopatopHas pabora Ne 7.
«AHanu3 MyTauui y 1po30(uibt

0.5

0.5

bubmmoreka I{OK https://m.edsoo.ru/863e8efe

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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

Ha FOTOBBIX MUKPOIpPENapaTax»

30 I'eneTnka yenoBeka 1 bu6nmoteka IIOK https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O6001IeHHE 11O

31 teMme «HacieqcTBEHHOCTD U 1 -
U3MEHYUBOCTH OPraHU3MOBY

32 Cenexnus Kak HayKa U TPOIECC 1 bubmmoreka [{OK https://m.edsoo.ru/863e9214

33 MeTOHHuH FIOCTIDKEHHA CEICKIIH 1 bu6nmoteka IIOK https://m.edsoo.ru/863e9214
pacTeHUH U )KMBOTHBIX

34 brorexHosori kak oTpaci 1 bubnuoreka [{OK https://m.edsoo.ru/863e9336
IIPOM3BO/ICTBA

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



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

11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne nugposeie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
" bu6mmoreka [IOK
1 C) 1 0 0
BOTIOTIL I METOZIRL £6 H3yHetd https://m.edsoo.ru/863ea20e
bu6 K
2 WcTopust pa3BuTHs NpeacTaBIeHHU 00 BOTIOIUN 1 0 0 htI;Isz:l/I;Ir(w)f:(;(si)chrou 186369570
bu6mmoreka [IOK
3 M 1 0 0
HKPOIBOOLHA https://m.edsoo.ru/863e9cle
[Tonmynsiiust Kak d7IeMEeHTapHAs SIUHUIA BUIA U
4 sBomrorun. Jlaboparopnas padora Ne 1 «CpaBHeHune 1 0 0.5 bubmmorexa LOK
' paropraz p R P ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPUIO)
5 JBxy1iue cuiibl (3JeMeHTapHbIe (PaKTophl) 1 0 0 bubnmnoreka [JOK
SBOJTIOITAH https://m.edsoo.ru/863e9da4
bu6nmoreka [JOK
E i 1
6 CTECTBEHHBIH O0TOOP U ero (hOPMBI 0 0 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 2BOMIONNHU: TIPUCTIOCOOIEHHOCTD
7 OpraHu3MOB U BHI000pa3oBanue. JlabopaTtopHas 1 0 05 bubnmnoreka [JOK
pabota Ne 2 «Onucanue npucrnocoOJIeHHOCTH ' https://m.edso0o.ru/863e9fde
OpraHusMa ¥ €€ OTHOCUTEIHLHOTO XapaKTepa»
bubmuorexa [JOK
8 H 1 0 0
AUPABIICHIL H [TYTH MakpOIBOIIOLHH https://m.edso00.ru/863e9cle
9 HeoGparumocTs 3BomOonnN 1 0 -
10 HcTopus xu3HN Ha 3emiie U METObI €€ U3yUeHUs 1 0
bu6mmoreka [JOK
11 r 1
UTIOTE3bI TPOUCXOXKACHUS )KU3HU Ha 3eMIie 0 0 httos://m.edsoo.ru/863ea5a6
12 Pa3zButnre xu3HM Ha 3eMJIe IO ApaM U TIEpHOIaM 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIHLHOTO U
JKUBOTHOTO Mupa. [IpakTrdeckas padora Ne 1

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

bubmuorexa [JOK

13 «M3ydyeHne uCKonaeMbIX OCTATKOB PAaCTCHUH U 05 https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUIEKITHSIX)»

14 CoBpeMeHHasl CHCTeMa OPTraHNYeCKOTr0 MUpa 0 bubmorexa HOK
https://m.edsoo.ru/863ea48e
bubnunoreka [JOK

15 DBOJIOIKS YeTIOBEeKa (aHTPOIIOTEeHE3) 0 httos://m.e dsogru 186363C2C
bubnnoreka [JOK

16 JBmxymue cuibl ((hakTophl) aHTPOMIOTEHE3A 0 https://m.e dsogru 1863cad4d

17 OCHOBHBIE CTaJIUX BOIIOLIUH YEJIOBEKA 0 -

18 YenoBeueckue pacel U1 IPUPOIHBIC alallTalluN 0 bubnuorexa [JOK

4eJI0BEKa https://m.edsoo.ru/863eaea2

19 PesepBHblil ypok. O60011eH1E 110 TeMe 0 )

«BO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIorus Kak HayKa 0 -
21 Cpenbl 00uTaHMS U 3KOJIOTHYecKHe (PaKTOPHI 0 ngg;ﬁfg;gﬁg 63cafec
Aobuotuyeckue paxropsl. JJabopaTropnas padora No
3. «Mopdonoruueckue 0COOEHHOCTH PacTeHUHN U3
22 pasHbIX MecT oOuTanus». Jlabopatopnas padora Ne 0.5 bubnuorexa LIOK
4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB https://m.edsoo./863eb10e
KOJIeyCa»
bubnnorexka [JOK
23 e 0 https://m.edsogru/863eb348
DKONOTUYECKUE XapaKTEPUCTUKU TOMYIISIIIHH.
24 [IpaxTuueckas padora Ne 2 «IlToacuér mioTHOCTH 0.5 -
MOMYJISIIMI pa3HBIX BUJOB PACTCHUID)
25 Coo0bmiecTBa OpraHu3MOB — OHOIEHO3 0 bu6mmoreka [IOK



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

https://m.edsoo.ru/863eb46a
bubmuoreka [JOK

26 2 1 0
KOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) httos://m.edsoo.ru/863ebA6a
OCHOBHBIE TTOKA3aTENId SKOCHCTEMBI.
27 Dxkojorudeckre mupamMuasl. CBOMCTBA SKOCUCTEM 1 0 bubmorexa HOK
PAMIIEL. ’ https://m.edso00.ru/863eb5fa
Cykueccust
28 [IpupoiHbIE 5KOCUCTEMBI -
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI -
bu6mmoreka [IOK
30 b — 17100 1 0
nocgepa — riodaIbHAs YKOCUCTEMA 3eMITH https://m.edsoo.ru/863ebbse
bubmuorexa [JOK
31 0 1 0
3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emau 1 0 -
bu6mmoreka [IOK
33 CocymiecTBoBaHUE TPUPOJIBI U YETOBEUECTBA 1 0 httos://m.edsoo.ru/863ehale
34 PesepsHslit ypok. O6001menne Temsl «Coob1iecTBa 1 0
1 DKOJIOTHYCCKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.; Ilox
penakuuen [laceunuka B.B. AKUIHMOHEPHOE 00111eCTBO «3marenbcTBO
«IIpocBenieHue»

» buonorus, 11 knacc/ Ilaceunuk B.B., Kamencknit A.A., Pybmos A.M. u np.; [lox
penakiuert  Ilaceunuka  B.B.  AxkuuonepHoe — oOmectBo  «l3matenbCcTBO

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHUAJIBI JIJ1S YUUTEJISA
[Taceunuk, B. B. buomorus : OO6mas Omomorms. 10—11 kmaccel : METOOMYCECKOE
nocobue k yueObHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka

«buonorus. O6mras 6uonorus. 10—11 kmaccel. bazosiii ypoeHs» / B. B. Ilaceunuk,

I'. T. lIBentoB. — M. : [poda, 2015. — 190, [2] c. : um.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK






