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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke NpOrpaMMbl 10 OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPEEIICHUS
HOJIX0/0B K (DOPMUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuentyanbabie nojoxenus @I'OC COO o B3auMooOyCIOBIEHHOCTH LENeH, COAep:KaHUs,
pe3yibTaToB O0y4eHHs U TpeOOBAHUH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Pocculickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmecTBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNIEHbl OCHOBHBIE (DYHKIIMH IPOTrPAMMBI 110
Ouosioruu u €€ CTpyKTypa.

ITporpamma o Guosoruu Ja€r npeacTaBieHue o LelsaX, 00 o0miel cTpaTeruu 00 yueHus,
BOCIIUTAaHUSI M PA3BUTHS OOyYarOIIMXCS CpeacTBaMH ydeOHOro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpy, paclpelieieHue I0
paszenaMm W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroINXCs.

B nporpamMe no OHOJOrMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibTaTaMm oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIii ypOBEHb) peaii30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3YYeHUHM Ouonoruu, Onaromaps dYeMy B HEW NpOCMaTpUBaCTCA
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHUEHTAlMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpEeACTaBICHUNH O 370pOBOM o00pa3e KU3HM U OCEpeXHbIM OTHOILIEHHEM K OKpYXarolen
npupoaHoii cpeze. [loaromy Hapsay ¢ U3ydyeHUEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HAHUMN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIUX B HHUX
IPOIIECCOB B TIPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOM KHM3HM Ui PELICHUs NPHUKIAJHBIX 3aJad, B TOM 4HCIE: NPOQUIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpYJKarollel NMPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHCTBEHHOHM JEATENPHOCTH YEJIOBEKAa HAa COCTOSHHE TIPHPOTHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K HPUKIAJHOM HANpaBI€HHOCTH Y4eOHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUSHHsI YCIOBUH JUIs pEeIIeHUs
OJTHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTopas Mpeanosaraer
dopmupoBaHre y 00YyJarOmUXCs CIIOCOOHOCTH aanTUPOBAThC K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecTto. OHa
oOecrieunBaeT (hopMupoBaHHe Yy OOy4arOIIMXCsl MPEACTaBIEHUN O HAy4YHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHHUS O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOW TNPHUPOJIBI,
dbopMupoBanus (GYHKIIMOHATIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro olpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIIEHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHWe OWONOTHST WMEET TakKe Uil pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyyaromuxcs. M3ydenne
Omosornm odecnednBaeT yCaoBHs sl OPMUPOBAHUS WHTEIUICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX
U MH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTUYECKUX 3HAHUHU C TPEICTABICHUSMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble OJI0KEHUS O MPEIHA3HAYSHUN y4eOHOro ImpeaMera



«buonorus» coCTaBWIA OCHOBY ISl OTIPEICIICHUS TTOIXO0/I0OB K OTOOPY ¥ CTPYKTYPHPOBAHUIO €TI0
coJiepKaHusl, IPEJCTABICHHOTO B IPOTrpamMmMe 1o OUOIOTHH.

OT16op comeprxkanus yueOHoro npeamMeta «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHocTH. Ocob0e MECTO B ATOH CHUCTEME 3HAHUUN
3aHUMAIOT 3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3aIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUA Y4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
JKUBOU IIPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIOLMH. B COOTBETCTBHUHM C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BblIETIEHBI CIEAYIOUINE cofepxkaTelbHble TuHuu: «buonorus
Kak Hayka. MeToapl HayyHOTro mo3HaHus», «Kitetka kak Ouonoruueckas cucremay, «OpraHusm
Kak Ouoisiornyeckasi cucreMay, «CuctemMa U MHOroo0pasue OpraHu4ecKoro Mupay, «9BOJIOLHUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U IIPUCYIITUE KM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3alliid J>KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHI HCIONIb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB JKMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CHUCTEMbl 3HAHUN O OHOJOTUYECKUX TEOPHUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIlIMX OCHOBOH Uisi (hOPMHpPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX Hay4yHOTO IO3HAHUS,
CTPOCHUHM, MHOT0OOpa3sMu U OCOOEHHOCTSIX MHMBBIX CHCTEM pPAa3HOIO YpPOBHSI OpraHU3allUu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dopmupoBaHrue y 0OydarONIMXCsl MO3HABATENBHBIX, WHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
UJIEH ¥ TIOJIX0JI0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHSATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYSHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopmMupoBaHre y OO0YYaAIOIMIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS UYEJIOBEKOM >KHUBOW MPHUPOJIBI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOICHHUS STUUECKUX HOPM P MPOBEIEHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS] YPOBHS KOJIOIHMUECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHWUH M YMEHUH B TIOBCEIHEBHOW JKWU3HH JUISI OICHKH
MOCJEICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKpY)Kalolel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IeHNE Mep TPODUIaKTHKN 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buosorusy, nzyyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

JInst u3ydeHus: OMoyioruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. BBegenne. buosnorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (QmiIocodueid, 3TUKOW, 3CTETUKOW W TpaBoM. Ponbs Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOrHYeCKUX HayK.

MeTo/1p1 T03HaHUS )KMBOW IPUPO/IbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccuukanus, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

Hoptpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOBD.

JlaboparopHble U NpaKTUYecKue padoThbl:

[IpakTnueckast pabora Ne 1. «Vcnonp3oBaHue pasnMYHBIX METOJNOB IPU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. MoJieKkyJISIpHbIN YPOBEHb.

XVMMUYECKUH ~ COCTaB  KJIETKM.  XHMMHYECKHME  DJJIEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJbHBIX BELIECTB B KieTke. [lopnep:kaHne OCMOTHUYECKOTO
Oanaxca.

benxu. Cocta u crpoeHue 0enkoB. AMMHOKHUCIIOTH — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHHUMbIE AMMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbl (TMepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIINN OCITKOB.

depMeHThl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30KCupr003a), Iucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJIUKOreH, IeJuloiao3a). buonornueckue ¢yHKuuu
YIJIEBOJOB.

Jlunuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [HapodmibHO-THIPODOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHI0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykieotnasl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
(GyHKIHIH.

[uronmornusa — Hayka o kierke. KiertouHas Teopus — npuMmep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue NpU3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, mosekynsl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oeska.

Tunbl kiIeTOK: sykKapuoTHUecKas U mpokapuorudeckas. OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHe S3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMUKC, UX (YHKIIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa W (QyHKuuu. l[luTorumasma u e€ OpraHoujbL.
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['onsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUbl KJIETKH: MUTOXOHAPUH, IacTuIbl. [Iporicxox1eHne MUTOXOHIPUH U miacTua. Bust



wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHA: PUOOCOMBI, KICTOYHBIA IIEHTP, LEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJI0B KIETKH. BriatoueHusl.

Snpo — peryasaTopHbIid neHTp KieTku. CTpoeHue spa: sjepHas 000J04Ka, Kapuoria3sma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopus otkpbiTus BuUpycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BHUpycamu. Bupyc nmMmyHoaeduimra
gyenoeka (BUY) — BozOymurens CIINla. OOpaTtHas TpaHCKpPHIIIHS, PeBepTa3a W WHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnipenesnenne XMMHYECKUX 3JEMEHTOB B  HEXKHUBOM  IPUPOIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuer u cxemsl: «Ileprognueckas Tabiua XUMHUYECKUX AIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «Ctpoenue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHue 3ykapruoTUYECKOn
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKn», «YTieBoasl», «Jlununsm.«Bupycs,
«baxrtepuodarmny, «Ctpoenue u xu3HeHHbIN KT BUpyca CIIM]/{a, 6akTepuodaray,

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TIPOBEICHUS] HAOIIOACHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTropHble U NpaKTUYecKue padoThbl:

Jlaboparopuast padota Ne 1. «M3ydyeHHe KaTaIMTHYECKON aKTUBHOCTH (PepMEHTOB (HA
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaboparopHast pabora Ne 2. «lM3ydeHue CTpOEHHUs KIETOK PACTCHUI, JKUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Krnerounslii 1Mk, WM KU3HEHHBIM LUK KieTku. Mutepdaza m murtos. I[lpouecchl,
nporekaromue B uHtepdaze. Permmukanus — peaknus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapuOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

WupuBuayanbHOe pa3BuTHE (OHTOTeHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpPHOTrEHE3).
Otanbl 3MOPUOHAIBHOIO Pa3BUTHSA Y IO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHbBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IIBETKOBOIO PACTEHUsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «DOpMBI pa3MHOKEHUST OPTAaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
L[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHNE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KneTouHbld HUKI», «Perukanus
JHK», «Mutos», «Menosy, «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOTeHe3 Yy MIIEKOITUTAOIINX
1 4€JI0BeKa», «OCHOBHBIE CTAJAMH OHTOTEHE3aA.

O6opynoBaHKe: MUKPOCKON, MHKporpenapaTrsl «CHnepMaTo30Mabl MIIEKOIUTAIOLIET0»,
«Slitueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika J1yka», MarHUTHasi MOJIeNb-
anmukanus «Jlenenne knetkn», moaens JJHK, moaens meradaszHoit XpoMOCOMEL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




Jlaboparophas padota Ne 3. «HabmoieHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MHKPOTpENapaTaxy.

JlaboparopHast pabora Ne4. «M3yueHWEe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax».

Tema 3. KileTouHbIi YPOBEHb.

OO6men BemiecTB, WM MeTaboau3M. AccuMuisanus (TUIaCTHYECKUH  OOMEH) H
JUCCUMUJIISALINS (SHEPTeTUUYEeCKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUHU B MIOHUMAHUHU METa0O0IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(MHBIN U reTepoTpodHbIid. Pois ¢epMeHTOB B 0OMeHe
BELLECTB U IIPEBPAILICHUH SHEPTUU B KIIETKE.

@dorocunate3. CmetoBas u TemHOBas ¢a3bl (orocuHre3a. Peakumu doTocuHTE3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a JIJIsl KU3HH Ha 3emiie. BiusHue ycioBui
cpenbl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 MIPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a IS JKU3HHM Ha
3emue.

DHepreTuyeckuii oOMeH B  KkieTke. PaciienjieHue BeIIeCTB, BbIICICHHE U
AKKyMYJINPOBaHME SHEPIUU B KJIETKE. DTalbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKHCIE€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakniun matpuunoro cuHTe3a. ['eHermueckas uHdopmanus u JHK. Peamuzamms
TeHEeTHYeCKO mH(popMamu B KieTKe. [ eHeTHUeCKUil KoJ M ero CBOWCTBA. TpaHCKpHIIus —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpancnsuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocuHTese Oelnka.

Henenwne knetku — muto3. Ctaguu mutosa. [Iporecchl, mporucxoasiinnue Ha pa3HbIX CTAIUAX
MHUTO3a. BHOIOrHYecKkuii CMbICI MUTO3A.

[Iporpammupyemasi Tubeinb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsSI OpraHU3MOB: Oecrojioe ¥ TMoyioBoe. Buasl  Oecronoro
Pa3MHOKEHHUsI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.

Metios. Cramuu wmeitosa. [lporeccsl, nmpoucxonsime Ha cTagusx Menosa. [loBexenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaYeHUE MEH03a.

JdemoncTpanum:

IMoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabouiet ~ u cxembl: «Tunbl  nuTanus»,  «Mertabomuzm»,  «MUTOXOHAPHUSY,
«JHepreTuueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JJHK», «Ctrpoenue u
byHKIIMOHUpOBaHKe reHa», «Cunrte3 0enkay, «I'enetrnueckuii koa», «Permukarms JJTHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JIHK u Ttpanckpumnims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

11 KUIIACC

Tema 1. OpranusMeHHbIN YPOBEHb.



I"ameTorenes — npouecc 00pa30BaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [107I0BBIE JKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro3oup,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOoOEHHOCTH CTPOCHHS —SUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

[Ipenmer u 3agaum reHeTtuku. VcTopusi pa3BuTHUsS TEHETUKU. Pojab LMUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa]] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHetudeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUs. [ eHeTnyeckass CMUMBOJIMKA, UCIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUs  IPU3HAKOB,  ycTaHoBJieHHble ['. Menuenem.
MonorubOpuaHOe CKpelrBaHue. 3aKOoH eIMHO00pa3usi THOPUAOB NEPBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [mmore3a umcrorel ramer. Ilonnoe u
HETOJHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpelmMBaHUEe. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS AJI ONPEICIICHUs TEHOTHIIA 0OCOOH.

CuernieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HacJe10BaHuI0 TeHOB. Hapylenue ciernyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOpUs HACTEICTBEHHOCTH. [ eHeTUYeCKue KapThl.

['enetuka moma. XpoMOCOMHOE OIPECICHHE 1M0Ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
OJIOM.

N3MenunBOCT. BUJ1bl ©'3MEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHAas. PoJib cpejibl
B HCHACIICJICTBCHHOW W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIUPUKANUOHHOW W3MEHUYMBOCTH.
Bapuanuonsslii psinx 1 BapuanMoHHas kpuBas. Hopma peakuuu npusHaka. KoanuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHas, Wi reHOTHIIMYESCKAs, U3MEHUMBOCTh. KOMOMHATUBHAS N3MEHUHBOCTD.
Meiio3 u MoNOBOM mponecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Knmaccudukamus myranuil: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluid. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIOB B HACJIEICTBEHHOU
n3meHuuBoctu H. . BaBuiona.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYISPHO-
reHeTudyeckuid. COBpEeMEHHOE OIpeAelieHHe T€HOTUIA: ITOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIUPOBaHKUE, B TOM uyucie ¢ nomotpio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONEe3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTudeckue ¢ TreHepaThBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00/IeBaHUH YeTIOBeKa.

Cenekiusi Kak HayKa M MPOLECC. 3apOXKIEHUE CEIeKIUU U JoMecTukanus. Yuenue H.
W. BaBuioBa 0 ILEHTpax HPOUCXOXAEHHS W MHOrooOpasus KyJlbTYPHBIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIIMU. MacCOBBId M WHIWBUAYAIBHBIM OTOOPHI B CENEKITNHU
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOpPOACTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
UYucrtas muanst. CKkpenmBanue YUCThIX JJuHAUH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsernHoe
cKkpemuBanue — ayropuauur. OtmanéHHas rubpuausanus u e€ ycnexu. HckyccTBeHHBIN
MyTareHe3 W TMOJy4YeHUE TMOJUIUIONJ0B. JIOCTMIKEHHSI CENEeKIMU pPACTEHUM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.



buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHAs WMHXKEHEpHUs. DTambl CO3IaHUS
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wmxeHepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHUul. KiIOHMpOBaHKE BBICOKOIIPOIYKTUBHBIX
CEIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JdeMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. . BaBuios.

Tabnuibl 1 cxembl: «KMOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunHoe ckpenmBanue», «lluTonOrMYecKre OCHOBBI JIUTHOPHIHOTO CKPEIIMBAHHN,
«Mero3y, «B3anMoIeliCTBUE aJUIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHUI, J)KUBOTHBIX U
yejoBekay, «l'eHeTuka Moja», «3aKOHOMEPHOCTU HACIEAOBAaHMS, CLEIUICHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W OKUBOTHBIX», «Buael wu3MeHUMBOCTHY, «MoaudukanuoHHas
W3MEHYHMBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa Tpym KpoBu», «MyTalmoHHas
HU3MEHYHUBOCTHY.

OO6opynoBanue: MoaeIU-anIuIMKanun  «MOHOTHOpHIHOE CKpeniuBaHue», «HemomHoe
JOMHHHpOBaHHE», «/lurudpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«I"opox moceBHOW».

JeMOHCTpaIuu:

IMoprpetel: H. U. BaBuiios, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabnuiel 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKACHUS U MHOTroo0pasus KyJIbTYpPHBIX
pacrenuii», «Ilopoasl TOMaIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHUpOBaHUE», «KOHCTpyumpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBanue: MyJISDKU TUIOAOB M KOPHETIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToOB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpEeLIMBaHUA y Jp030(HIIbl HAa TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTtopHas padota Ne 6. «M3yyenne MmoaupuKamOHHONW U3MEHYMBOCTH, TTIOCTPOCHUE
BapUAILMOHHOTO PsiJia U BapUALIMOHHOW KPUBOW».

JlaGoparopHass pabotra Ne7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MHUKpOIpernaparax.

[IpaxTuueckas padora Ne 2. «CocraBiieHne U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA).

Tema 2. ITonyasiiMOHHO-BH/10BOH YPOBEHb.

[Ipennocsliku BO3HUKHOBEHMS SBOJIIOIIMOHHOM TEOpUHU. DBOJIOLUOHHAS TEOPUS U €€
MecTO B OHoJoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbctBa »BoyOLMU. [laneoHTONOrMYECKHE: MMOCIENOBATEIBLHOCTD IOSBIICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOM JIETOMHCH, TIepeXxoJHble popMbl. buoreorpaduieckue: CXoICTBO U
paznuune ¢ayH U Gpaop MaTepUKOB U OCTPOBOB.



DOMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iIuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIC, PYIUMEHTapHBIC OpTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JNYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomormonHas Tteopuss Y. JlapBuHa. Ilpennochbuiku BO3HMKHOBEHHS JlapBHUHU3MA.
JIBIoKylMe Cuibl  9BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [lomynsanusa kak eIMHULA BUAA U BOJIIOLUU.

JBmkymme cuibl (pakTophl) IBOJIONUKA BUJOB B MpHUpoae. MyTallMOHHBIN Tporece U
KOMOMHATUBHAs U3MEHUYMBOCTb. [lomysaironHbIe BOJIHBL U Apeiid reHoB. M3omamus u Murpanusl.

EcrecTBeHHbIil 0TOOp — Hampabisromuid (akTtop 3BoronuH. DOpMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTat 3BoJroIuH. [IpuMepsl npucnocobaeHnit
y OpraHu3MoB. ApoMop(03bl U UIMOATANITALIMH.

Bun u Bupgoo6paszoBanue. Kpurepuu Buaa. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MaxkpoosBomrorust. @opMbI IBOIIONUK: (pueTHYecKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BooLMN.

[Ipoucxoxaenue  OT  HeCHEIHUAJIM3UPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
cnenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

[optpertsl: K. JIunnent, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkenb, @. Mrosnep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJbIlIH
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYILIECTBOBaHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpazue copToB pacTeHui», «MHoroodpasue M0poa
JKUBOTHBIX ), «ITomymsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApomMopdo3bI»,
«Mnnoanantanmmny», «OO6mas nereHepanusy, «JBuwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJ000PA30BAHUE.

O60opynoBaHKe: KOJUIEKIMS HACEKOMBIX C pa3JIMYHBIMU TUIIAMHU OKPACKH, HA0OP IJI0JI0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra Mmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U pacTeHHil», Mozaensb anmiukanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «Jlpozodpwmia» (Hopma,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlaGoparopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusMa H eé
OTHOCHUTEJIBHOTO XapaKTePa».

Tema 3. IkocuCTEMHBbIN YPOBEHD.

OKkojorusi Kak Hayka. 3ajadyd W pa3fenabl dKOJIOTMM. MeTolbl 3KOJIOTMYECKHX
UCCIIEIOBaHUH. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IYIIHAas,  IOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOoreHHble. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.



AbGunornueckue  (aKTOppl:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0NOTHUECKUX (paKTOpoB. buosoruueckue puTMbl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus, MyTyaliu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpaliu3M. 3HaueHHE OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyasauud. OCHOBHbIE IIOKA3aTEJM IOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJIEHHOCTHU NOMYJIALMU U €€ PeryJsiusl.

JdemoHcTpaumuu:

Hoptpertsi: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabauiel u cxeMmsl: kapta «IIpupoansie 30Hb1 3eMiun», «Cpeibl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tyhenbkny, «llumesbie nenmu.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdoornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHU».

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCa.

[IpaxTuueckas padora Ne 2. «[loacuér mioTHOCTH MOMYIISILIMI pa3HbIX BUJOB PACTEHUI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucreMe W OHOreoIeHO3E.
@OyHKIMOHANIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TOTOK PHEPrUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMbI: Ouomacca,
OPOAYKLMS. OKOJOTMYECKHE MUpaMHIbL: MPOAYKLUH, YUCIEHHOCTH, Ouomaccel. CBoicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAaMOperysnus, pazsurue. CyKkueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI O03€p U peK. ODKOCUCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KkocucTemsl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak gaxtop ycTrounBocTH KocucteM. CoxpaHeHne OMOJIOTHYEeCKOTO
pa3HooOpasus Ha 3emiie.

JdemoHcTpaumu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauie! u cxembl: «[Iumessie nenn», «buoleHnos: cocraB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKojoruueckas mnupamuaa», «buocdepa u yenoBexy,
«2KocHucTeMa IHPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOTIO Jiecay, «bruoreHos Bojgoémay,
«ArpoueHos3», «lIpumepHbIE aHTPOINOTEHHbIE BO3JAEHCTBUS Ha NpUpOLy», «BaxHeimue
WMCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «l[louBa — BakHeMlIas cocTaBisroas
ouocheprr», «Paktopsl jerpajauu  nouBy», «llapHukoBblit  3ddexT», «DaKTOPHI
PaAMOaKTUBHOIO 3arpsisHeHUs ouocdeps», «O0mas cTpykrypa 6nocheps», «Pacnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot a3ora B mpupoae».

OO6opyioBaHME: MOJIEIb-aNTIITHKAIHS «Tunuunble OMOIICHO3bD», repbapmii
«PacturenbHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BakHEHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U  KHUBOTHBIX,
MIPUHAJIeKANME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepanuy, M300paKeHHs OXpaHsIEMbIX BUJIOB pacTeHui u KUBOTHBIX.

Tema 4. BuocgepHblil ypoBeHb.



VYuenue B. U. Bepnaackoro o 6mocdepe. 'panunbl, coctaB U CTpyKTypa Ouochepsl.
JKuBoe BemectBo m ero ¢ynkmuu. OcoOeHHOCTH Omocdepsl Kak TI00aTbHON IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemiectB M OMOTCOXMMHYECKHE IMKJIBI JIEMEHTOB (yriiepoja, a3oTa).
3onanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emiin. AHTPOIIOreHHbIE U3MEHEeHHS B Onocdepe. [ modansHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHUE MPUPOIBI M YenoBedecTBa. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U UX
ucrob30BaHue. JloCTIKeHHs OMOIOTHU M OXPaHa IPUPOIbI.

JdemoHcTpaumuu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemel: «buocdepa u yenoBek», «IKocUcTEMa LIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOro iJeca», «buoueHo3 Bopoémay», «ArpoueHos3», «llpumepHbie
AQHTPOIIOTEHHBIE BO3JEHCTBUSA HA NPUpPONY», «BakHeWIne NCTOYHUKHU 3arpsi3HEHUs BO3JyXa U
TPYHTOBBIX BO», «llodyBa — BakHEHmIas coctaBisionias Ouocdeprr», «DaKTopbl AerpaIaliu
nouB», «I[lapHUKOBBIH 3P herT», «DPakTOPbl pagMOaKTUBHOIO 3arpsi3HeHus Ouochepsb», «Oo0mas
CTpyKTypa Ouocdepsi», «Pacnpocrpanenue sxu3Hu B bunocdeper», «O30HOBBIH dKpaH Onocheprl,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B Ipupoae».

JloHay4dHbIE IIPEICTABICHUS O 3apOXKACHUU KU3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckas 3BONIOLUsS. AOHMOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBositoiny. HavanbHele sTansl 6uonorndeckoit apontonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMAL.
®opMUpOBaHNE OCHOBHBIX TPYIII AKUBBIX OPIaHU3MOB.

PasBuTue )xn3nu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas ¥ IpOTEpO30HCKas
apsl. [laneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPUICKUHN, OPAOBUKCKUI, CUITYpUICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUM.

Me3o30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, METOBOM.

KaiiHo301icKas 5pa 1 €€ epuo/pl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMara U reoJorndYeckux mnpoieccoB. OCHOBHbBIE ATambl BOJIIOLMH
PacTUTENBLHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIeHue, paciser
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHue BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TpYIIbl OPTaHU3MOB.

OBomronusl  4YenoBeKa. AHTPONOJOTMs Kak Hayka. Pa3BuTue IpencTaBiIeHUl O
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoacTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CHCTEMATUYECKOE MTOJIOKEHHNE YEIIOBEKA.

IBwxymue cuibl  (pakTophl) aHTpomoreHesa. HacnencTBeHHass W3MEHUUMBOCTb W
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHUE,
peus.

OCHOBHBIE CTaJMN U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, YEIOBEK yMEbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkn
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne pacsl. OCHOBHBIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MPEICTABUTENEH YETOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. ENMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemMoHcTpanum:



Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuibl u cxembl: «Bo3HrukHOBeHHEe COTHEYHON CUCTEMBI», «Pa3BUTHE OPTraHMYECKOTO
mupay», «PactutenbHas kierka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKaw,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEpT CTPOCHUS
YeNOBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYSCKUX HAXOJOK
IIPEKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKure pachiy.

O6opynoBanue: Myisku — «[Ipoucxoxnenue dyemoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAHTPOIa, HeAHACPTaIbIla, KPOMAaHbOHIIA), CICIKHA WIA U300paKEHUSI KaMCHHBIX OpYIUN
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebdiia), reoXpoHoJIorHIeckas TabauIa,
KoJuIeKIUsl «DOpMbI COXPAaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaboparopHble U NpaKTHYecKue padoThbl:

[MpakTuueckast padora Ne 1. «/3ydeHre NCKOMAEMbBIX OCTATKOB PACTCHHIA M )KHBOTHBIX B
KOJUICKLUAX».

DKCKypcHsi «IBONIONKS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIH WIIU
KpaeBeIUECKUI MY3€il).

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
bA30BOM YPOBHE CPEJIHEI'O OBILEI'O ObPA30OBAHUMA

Cornacno ®I'OC COO, ycraHaBiauBarOTCsS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYalOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
MNPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX DPE3YIbTAaTOB OCBOCHMs INpeamera «buosIoTHs» BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HaJIu4Yue MOTHBaAIlUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HEJICHAIPAaBJICHHOC Pa3sBUTHC BHYTPCHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHMX TPAIULIUNA pa3BUTHS
OHMOJOTrNYECKOro 3HaHUS, TOTOBHOCTh M CLIOCOOHOCTh 00y4arolnuXcsi pyKOBOICTBOBAThHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMHM, MPUCYIIMMHU CHCTEME OMOJIOTMYECKOTro
o0pa3oBaHusl, HAJIMYME KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LI€JIN U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JImaHOCTHEBIE pE3yiIbTaThl OCBOCHUA MPEIAMETA «bnonorusy JOCTUTI'alOTCA B C€IHUHCTBEC
y4eOHOI W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCHUHCKUMU
COOMOKYJIBTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOrmiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTUS, Pa3BHUTHUA BHYTpeHHeﬁ MOo3nuun JIMYHOCTH, IMMAaTpUOTU3MaA,
YBa)XXEHUs K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTapUIEMy IOKOJIEHHIO, B3aMMHOI'O
YBaXEHUs, OEpe)KHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIeJUI0O W  TpaJulUsM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Ipupoae U OKPYKAKOLIEN cpele.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUS yqe6H0ro npeamMeTa «buomorusy JOJIKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHOM BHYTpEHHEH
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOH INEHHOCTHBIX OpI/IeHTaHI/II\/’I, IMO3UTHUBHBIX BHYTPCHHUX
yOeXJIEeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOrO  OOIEeCTBa,



paCliupCHUC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B IPOLCCCC pcain3alliid OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCITMTATCIbHOM JCATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  IPAKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 WICHA POCCHICKOro 00IECTBa;

OCO3HAaHME CBOMUX KOHCTUTYLIMOHHBIX IIpaB M O0OsS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEIILHOCTH NP CO3JaHUU y4EOHBIX MPOEKTOB,
peneHny y4eOHBIX U MO3HABATEIbHBIX 33124, BBIMOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TO3ULUIO 110 OTHOIUEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYWUTBIBATh B CBOMX JIEHCTBMSIX HEOOXOAMMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIIOJICH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
IIOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOIO BBIIIOJIHEHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUUYECKOIO COJIEPIKAHNUS;

TOTOBHOCTb K T'yMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonmMHON, TOpAocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLIIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 M MaMATHUKaM HPUPOIbI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE
6I/IOJIOFI/II/I, IMOHUMAaHUS 3HaYEHNS OMOJIOTHHY B ITI03HAHUH 3aKOHOB IMpUpoOAbl, B JKU3HU YCJIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

HHGfIHaSI Y6€)KI[éHHOCTI), TOTOBHOCTD K CJIYKCHHIO U 3allIUTEC OTG‘IGCTB&, OTBE€TCTBCHHOCTH
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 Hapoa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULMSIMH HAPOJIOB
Poccuwn;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

OCTETUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAsA 3CTCTUKY 6BITa, HAYYHOI'o U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHHUEC ODMOIIMOHAJIBHOT O BOS}IGﬁCTBHH JKUBOU npupoasl 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIPD@KCHHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE MPOSBIIATH
KauecTBa TBOPYECKOM JTMUHOCTH;



5) puzuueckoro  BocnHTaHUsA, (OPMHPOBAHHS  KYJBTYPHl  310pPOBbSI W
IMOLMOHAIBLHOIO 0JIArONMONyYHs:

MOHMMAaHKE U peau3aiys 37JJ0pOBOro 1 6€301macHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
COOJIIOJIEHNE TUTMEHUYECKUX MPaBUWJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHH M OTAbIXA,
perynsipHasi  (u3MuecKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH MPaBUJ WHIUBHIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHME TOCIEACTBUI M HENPHUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOICHHS aKOTOJIs,
HapKOTHKOB, KypeHHUsI);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IICHHOCTH MAacTEePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K  aKTHBHOM  JICITCIBHOCTH  TEXHOJIOTUYECKOM H  COIHMAJIbHOH
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHHMIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBITIOJIHATH
TaKylo JIeSITeIbHOCTb;

UHTEpEC K paznu4HbIM chepam mpodeccruoHalbHON NesTeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp OyayIIei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH;

7) IKOJIOTUYECKOTO BOCTIUTAHHUSI:

9KOJIOTHYECKH 11€J1eCO00pa3HOe OTHOILIEHHE K MPUPO/IE KAK UCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHU;

MIOBBIIIEHUE YPOBHS HKOJOTHMYECKOW KyJIbTYpbl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU X BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOPETaeMble MPU U3YyYEHUH OMOJIOTMH 3HAHUS U YMEHUS
IpU pEIIEHUH MpoOsieM, CBA3aHHBIX C paIMOHAIBHBIM MPHUPOJIONOIb30BaHIEM (COOI0ACHNE
IIpaBUJI MOBEICHMS B IPUPOJIE, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPHUHOCAIIMX BpEJ OKpPYXKAroLEH NPUPOAHOU cpene,
yYMEHHE MPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATh UX;

HaJu4ue PAa3BUTOIO DSKOJOTMYECKOIO MBIIUICHUS, JKOJIOIMYECKON KYJIbTYPBI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEIIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, TOTOBHOCTU K YYacTHIO B
MIPaKTUYECKON JEATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOIO Ha JUaNore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpPILIECHCTBOBAHHE SI3bIKOBOM M UNTATEIBCKON KyJIBTYPhI KaK CpPEACTBA B3aMMOICHCTBHS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MHPA;

MOHUMaHHE CrenUupUKH OMOJIOTUU KaK HayKd, OCO3HaHUS €€ ponu B (HOPMUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM



MHUpEe KaK O €IMHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPAHEHHsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOM LUBMIIM3ALMU: 00eCTIeueHUs
HOBOI'O YPOBHS pa3BUTHsI MEAMLIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TIOMCKA IyTEH BHIXOJA U3 III00AIBHBIX
9KOJIOTHYECKUX MPoOsIeM U obecrieueHus nepexoaa K ycTOHYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOIOrMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAJIBLHOU
IPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu ONoIorum;

[IOHUMAaHHE CYLUIHOCTH METOJOB IIO3HAHHUs, MCIOJb3YyEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHMUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKPYKAIOIIET0 MHpa M HPOMCXOAMMX B HEM HM3MEHEHMH, yMEHHE JeiaTb OOOCHOBAaHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 I0JIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIBHO HCIOJb30BaTh OMOJIOrMYECKHE 3HAHUSA Ul PELICHMS
po0JIeM B peaIbHBIX )KMU3HEHHBIX CUTYaLMSIX;

OCO3HAaHHE LIEHHOCTU HAY4YHOMU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U
HCCIIEI0BATENIBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHMA 1O OHWOJOTHMM B COOTBETCTBHH C IKH3HCHHBIMU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTO mpeaMera «BHOoJorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TTOHSTHS, OTPaXKaroIIHe LEI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenr(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs,
ABJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0/IeHUE, W3MEpEeHUe, HKCHEPUMEHT U JIPYTHX), YHUBEpCalbHbIE
yueOHble JeHCcTBUS (TMO3HABAaTEIbHbIE, KOMMYHUKATHUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O0YYarolIuxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXAUCIUIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysibTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHus
JOJIKHBI OTPAXKATh:

OgiajeHne YHMBePCAJIbHBIMU Y4eOHBIMHU NMO03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JoruuecKue AeliCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MPoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KJIACCU(PHUKAIMM, OOOOIIEHHsS), pPACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU MOHSITUSIMHU);

ONpPEAEIATh LIENU JEATEIIBHOCTH, 3a7aBasl NapamMeTpbl U KPUTEPUHM HUX JOCTHXKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACSATEIBHOCTH C ITIOCTABIECHHBIMU LIEJISIMHU;



UCTOJIb30BATh OMOJIOTUYECKUE MOHATUS sl OOBSICHEHUS (PAKTOB U SIBICHUU KUBOMH
MIPUPOJIBL;

CTPOUTb JIOTUYECKUE PACCYKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

MIPUMEHATh CXEMHO-MOJEJIbHBIE CPEACTBA JJI MPEICTABICHUS CYHIECTBEHHBIX CBS3EH U
OTHOILIEHHWI B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMU Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabaTbIBaTh IUIaH PEHICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOIIUXCS MaTepPHaIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEIM,
OLICHUBATh PUCKH ITOCIEICTBUH JESATEIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEAbHOrO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHIE e CTBHA:

BJIAJICTh HAaBbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U MTPOCKTHOM JeATEIbHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METO/IOB
pelieHus MPakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0OB ITO3HAHMUS;

UCIOJIb30BaTh Pa3IMYHbIE BHUJIbI ACSITENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMCHCHHIO B yYCOHBIX CHTYalHsIX, B TOM YHCIE MPHU
CO3IaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(hOopMUPOBATh HAYYHBIN THIT MBIIIJICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33Ja4d B OOpPA30BATEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYUHHO-CJICAICTBEHHBIC CBSI3M W aKTYaJU3MpPOBATh 3ajady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHHs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAIM3UPOBATh TMIOJYYEHHBIE B XOJE€ pEHIeHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OIICHUBAThH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTH II€JICHANPABICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
npodecCHOHANBHYIO Cpey;

yMETh TIEPEHOCUTHh 3HAHUs B TIO3HABATEIBHYI0 W  TMPAKTHYECKYIO  00JacTu
JKU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WJEH, Mpeaiaratb OpUTHHAIbHBIE MOAXOABI W PEIICHHUs, CTABUTh
poOJIEeMBI U 3324, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHMKAX MH(OpManmu (TeKcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHON JIUTepaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UMHTepHeTe), aHAIM3UPOBATh WH(OOPMALUIO DPA3NIUYHBIX BUIOB U (POpM
MIPEICTABJICHHS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTHh M HEMPOTUBOPEUUBOCTD;

(GbopMynHMpoBaTh 3aMpoChl W MPUMEHSATh PA3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIONH30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HUCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OPMY TpEACTaBICHUS OHOIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJb30BAaTh HAYYHBIA S3bIK B KAauyeCTBE CPEICTBA IMpH paboTe C OMOIOrHMYecKOn
uHpOpMaIIME: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe W MaTeMaTUYeCKUe 3HAKH U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH;

BJAJIETh HAaBbIKAMHM pAclO3HABaHWs W 3alIUThl MHPOpManuu, HHOOPMAIIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH €CTBUSAMM:

1) oomenmne:

OCYU.[GCTBJ'DITB KOMMYHI/IKaL[I/II/I BO BCECX C(bepax KHW3HHU, aKTUBHO y‘IaCTBOBaTB B aIHaJiore
WM JUCKYCCHUH II0 CYILECTBY 0OCYKIaeMOi TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BHICKA3LIBATH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJHCHUSL HpeﬂﬂaraeMOﬁ 3aJa4du, y‘-II/ITBIBaTb I/IHTepeCBI n
COIJIaCOBAHHOCTH MMO3MLUMI JPYIMX YYACTHUKOB JUAIOra MM JUCKYCCHH);

pacro3HaBaTh HeBepOAlbHBIE CPENCTBA OOIICHHS, MMOHUMATh 3HAYCHHUE COLHUAIIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUi, YMETh CMATYaTh KOH(PIUKTHI U
BECTH TI€PETOBOPHI;

BJIAJE€Th PA3IMYHLIMU CIIOCO0aMK OOLIEHUS M B3aMMOJIEHCTBUS, TOHUMATh HAMEPEHUS
JIPYTHX JIOACH, MPOSBIIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
(OpMyIIMPOBaThH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOK) TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAs IeSITeIbHOCTD:

[IOHUMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHON pabOThI NPU
peleHnH GMOIOrnYecKoi mpodsieMbl, 000CHOBBIBaTh HEOOXOAMMOCTb IPUMEHEHUS IPYIIOBBIX
¢dbopM B3aMMOJEMCTBYS IPU pELICHUH Yy4eOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUI € Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

IIPUHUMATH LE€JIM COBMECTHOM J€ATENbHOCTH, OPraHW30BbIBaTb U KOOPAMHHUPOBATH
JICHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHHMBATh KaueCTBO CBOEIO BKJIAJIa U KaXKJ0I0 yYaCTHUKA KOMaH/Ibl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3WULUN HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMUECKOE IIOBEJCHUE B DPa3IUYHBbIX CUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBIABICHUS MNPOOJIEM M HX pELIeHUS B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKHX 3HAHUM 11eJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYIKaX IO OTHOIIEHUIO K XMBOW INPUPOAE, CBOEMY 3I0POBBIO0 U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;



CaMOCTOSTCIIBHO COCTABJIATH IIJIaH pemeHI/m HpOGJIGMI:I C y‘-IéTOM NMCHOIIINXCS peCprOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEMOYTCHUIA;

aaBaThb OLIGHKy HOBBIM CI/ITyaLII/ISIM;

pacHIMpsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON PYIUIIMU B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMH [TO3HABATEIBHOMN peIIEeKCHU KaK OCO3HAHMS COBEPILAEMBIX JeHCTBUI
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh PUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYalH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o Ouonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CITIOCOOBI JecTBUI o OCBOCHHIO, UHTEPIIPETANNT
U peo0pa30BaHUIO 3HAHUHN, BUJIbI JESATEILHOCTH I10 MOJYYE€HUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUN B PAa3IMYHBIX y‘l€6HI>IX CUTyallusaX, a TAaKKC B PCAJIbHBIX XW3HCHHBIX CHUTYyalUAX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEICTABICHBI 1O ToJlamM
00yJeHwusl.

IIpenmetHble  pe3ynbTaThl  OCBOEHHs ydeOHoro mnpenmera «buonorus» ¢ 10
KJacce NOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe W POJM OUOJOTHMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YEIIOBEKA JUTS PEIICHHSI )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPbIBaTh COJEpKAHUE OMOJIOrMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SHEPTUH ), TOMEoCTa3 (CaMOoperysuus),
YPOBHEBAas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEAECHUE  (PENpoayKIHs),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BHUTHE,

yMEHHUE u3jiaraTb OWOJOTHYECKHE TEOpHM (KIETOYHAas, XpPOMOCOMHas, MyTallMOHHas,
LHEHTpajbHas J0rMa MOJIEKYyJIsipHOM Ouonoruun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPax MHOT00Opasus U MPOUCXOXKIEHHS KYIbTYpHBIX pacTeHuit H.
W. BaBuioBa), onpeAemsTh TPaHUIIBI HX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;



YMEHHE BIIAJICTh METOJAMH HAy4YHOTO TO3HAHMS B OWOJNIOTHH: HAOTIOJACHUE U OMHMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUH, OpraHU3alusi U TMPOBEACHHUE OUOJIOTMYECKOTo
AKCIIEPUMEHTA, BBIJIBIDKCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKY HCCIEIYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PE3yJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOPH 1 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU TOJIYUCHHBIX PE3YyJIbTAaTOB;

YMEHHE BBLICISATh CYIIECTBEHHbIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] SHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOJ0OTBOPEHUS, PA3MHOXKEHHUS, WHIUBUIYAIbHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOTyYE€HHBIC 3HAHUS AJI1 OOBSICHEHHSI OMOJIOTUYECKUX TIPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOeCcTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBSl OKPYXKAIOIIUX JIO/EH, COOMIOAEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH JJIsi pallOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh SJEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- W AUTHOPUIHOE
CKpEeIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS
JUTSL TIpEJICKa3aHusl HaclIeJOBaHUs TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBIMOIHATH Ja00paTOpHbIe U MpakTU4Yeckue paboThl, cOOMI0IaTh MpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAaHHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHMYECKOTO
COJIepXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAaYYHBbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOW MH(OpPMALINU, HAYYHO-TIONYJSPHBIE MaTEpUalbl), STUUECKUE ACIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE MHCbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0 HH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHATUHHBIN anmapar OUOJIOTHH.

[IpeameTHsie  pe3ynbTaThl  OCBOCHHS  yueOHOro Tmipeamera «buonorus» ¢ 11
KJlacce I0JKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIa/Ieé POCCUMCKHUX U 3apyOEeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBATh COJIepKaHre OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIIMS,
reHO(OH[, HBOJIOLMS, JBWXKYIIME CHIbl ((AKTOpPhI) HSBOJNIONMH, TPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, SKOJOrMYecKkHe (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIeNH MUTaHWs, SKOJIoruyeckas nmupaMua, ouoreoueHos, ouocgepa;

yMEHHE Wu3Jarate Ouojiornyeckue Teopuu (dBosouMoHHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblimeBoro cxozactsa K.
M. bapa, uepenoBanus IiaBHbIX HampasieHuil u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajickoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHHUM, OpraHu3alus M MPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3yJIbTaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIETIATH CYIECTBEHHBIE IPU3HAKN CTPOEHUS OMOJIOTHUECKUX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTEOIIeHO30B U OSKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,



BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BELIECTB U MOTOKA SHEPTUU B 3KOCHUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHU B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HAHUS [T O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh JJIEeMEHTapHble OMOJIOTMYECKHE 3a/laud, COCTABJIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTeMaxX (I[eMH MUTaHU);

YMEHHUE BBINOIHATE Ja0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh NMpaBUiIa MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHHWBAaTh W HHTEPIPETHPOBATH MH(MOPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepualibl), pPacCMaTpPHBAaTh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U YCTHbIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/n HanmeHnoBaHue pa3ziesoB U TEM MPOTrpamMMbl

Bceero

1 Beenenue. 4
2 MounekynsipHbIil ypOBEHb 10
3 KrneTounslii ypoBeHb 13
4 PesepBHoe Bpems 7
JloGaBuUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I1O 34
[TPOI'PAMME
11 KJIACC
Ne n/mt HanmeHoBaHue pa3esioB U TeM

IPOTPaMMBI Bcero
1 OpraHu3MeHHBI yPOBEHb 9
2 [TonyIAMOHHO-BUI0BON YPOBEHB 7
3 DKOCHCTEMHBIN YPOBEHb 7
4 buocdepnsliii ypoBeHb 7
5) PesepBHoe Bpems 4

JloGaBuUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 34
[NPOT'PAMME

KommuectBo yacos

KonTposnbhbie
paboThI

0

1
1
1

[IpakTuueckue
paboThI

0

1
3
0

KomangecTBo yacos

KonTponbHble
paboThI

0

o I N

IIpaxTueckue
paboTsl

1
0.5
1

2.5

DnekTpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
pecypcsl

[[bubauroreka ITOK https://m.edsoo.ru/7f41¢c292]]
[[bubauoreka IIOK https://m.edsoo.ru/7f41c292]]
[[bubauoreka IIOK https://m.edsoo.ru/7f41c292]]
[[bubauoreka IIOK https://m.edsoo.ru/7f41c292]]

OnexTpoHHbIe (IIUPPOBLIE) 00pa3oBaTeNbHbIC
pecypcsl

[[bubauoteka ITOK https://m.edsoo.ru/7f41cc74]]
[[bubauoteka ITOK https://m.edsoo.ru/7f41cc74]]
[[bubauoteka ITOK https://m.edsoo.ru/7f41cc74]]
[[bubauoreka ITOK https://m.edsoo.ru/7f41cc74]]
[[bubauoreka ITOK https://m.edsoo.ru/7f41cc74]]



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB DNeKTpOHHBIE U(PPOBHIC
n/m Bcero Kontponbhbie [IpakTudeckue 00pa3soBaTeIbHEIC PECYPCHI
paboThI paboThI

1  Bsenenne. Tbh Ha ypokax 6uonoruu. buonorus B cucreme Hayk. 1 0 0 [[bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a]]

2  OOBeKT n3ydeHHs OMOJIOTHH. 1 0 0.5 [[BubmuoTexa [JOK
https://m.edso0.ru/863e6122]]

3 MeToapl HAyYHOTO MMO3HAHUS B OMOJIOTHH. 1 0 0 [[bubmuoteka [IOK
https://m.edso0.ru/863e6e88]]

4  buonornyeckue CUCTEMbI M UX CBOMCTBA. 1 0 0 [[BubmmoTteka LIOK
https://m.edsoo.ru/863e674e]]

5  MonekynsipHblil ypoBeHb. O0111asi XapaKTepUCTHKA. 1 0 0 [[bubmuoteka [IOK
https://m.edso0.ru/863e6870]]

6  Heopranmueckue BemecTBa: BoJa M COJIH. 1 0 0 [[bubmmoTeka [TOK
https://m.edso0.ru/863e6870]]

7 Jlunupasl, MX CTpOEHUE U PYHKLUH. 1 0 0 [[bubmnoreka LIOK
https://m.edso0.ru/863e6b72]]

8  VYrmeBojpl, UX CTpOCHHE U (QYHKITUH. 1 0 0 [[BubmuoTexa [JOK
https://m.edsoo.ru/863e6d5c]]

9  Benku. CoctaB u CTPYKTypa OCITKOB. 1 1 0 (1

10 benku. OyHKIMN OETKOB. 1 0 0.5 [[BubmunoTexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716c]]

11 ®epmeHTHI - OHOIOTHYECKHE KATaTU3aTOPBbI. 1 0 0 (]

12 Hyxkneunossie kucnotsl: JJHK u PHK. 1 0 0 [[BubmunoTexa [JOK

https://m.edso0.ru/863e796¢]]


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e796e

Ne Tema ypoka KonunuecTBo yacos DJEeKTpOHHBIE U(PPOBBIE
n/m Bcero Kontponbehbie [IpakTudeckue 00pa3soBaTeIbHEIC PECYPCHI
paboThI paboThI
13  AT® u npyrue HyKJICOTUIBI. 1 0 0 [[bubmmoreka LIOK
https://m.edso00.ru/863e7540]]
14  Bupycs - HekiIeToYHas (hopMa KU3HHU. 1 0 0 [[PubmuoTexa [JOK
https://m.edso0.ru/863e766¢]]
15 Kuerounslit yposenb. O0mias xapakrepuctuka.Kierounas Teopusi. 1 0 0 [[bubmmoreka LIOK
https://m.edsoo.ru/863e7aae]]
16  Crpoenue knerku. Kierounas membOpana. [{uromnasma. 1 0 0 [[bubmuoteka [IOK
https://m.edsoo.ru/863e7c98]]
17 PubGocomsl. Sapo. DHpoIIa3MaTnuecKas CeTh. 1 1 0 [[BubmmoTteka LIOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e]]
18 Bkyomu. Kommieke I'onbmku. JIM30cOMEL. 1 0 0.5 [[BubaunoTeka [JOK
https://m.edsoo.ru/863e7dc4]]
19 Muroxonapuu. [Tnactunel. Opranouns! nsmxeHus. Kinetounsle 1 0 0.5 [[bubmnoreka LIOK
BKITIOUYCHHSI. https://m.edso0.ru/863e81hb6]]
20 Oco0OeHHOCTH CTPOSHHS KIETOK MPOKAPUOTOB M YKAPHUOTOB. 1 0 0 [[bubmmoreka LIOK
https://m.edsoo.ru/863e7f4a]]
21 OOMeH BelIeCcTB U NMPEBpallleHUue YJHEPTUU B KIIETKE. 1 0 0 [[bubmuoTeka [IOK
https://m.edso00.ru/863e8436]]
22  DHepreTUYecKuii OOMEH B KJIETKE.[JIMKOJN3 U OKHCITUTEIIEHOE 1 0 0 [[BubmmoTteka [IOK
dbochopunupoBanue. https://m.edso00.ru/863e862]]
23  Tumbl KJI€TOYHOTO MUTaHUS. POTOCHHTE3 U XEMOCHHTE3. 1 0 0 [[BubmunoTexa [JOK
https://m.edso00.ru/863e8878]]
24  Tlmactuyeckuii oOOMeH: OMOCHHTE3 OCIIKOB. 1 0 0 [[BubauoTeka [JOK
https://m.edso00.ru/863e89a4]]
25 Perynsiuus TpaHCKPHUIILIMU U TPAHCISILIUU B KJIETKE M OpraHU3Me. 1 0 0.5 [[bubmnoreka LIOK

https://m.edso0.ru/863e8c60]]


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

Ne Tema ypoka KonunuecTBo yacos DJEeKTpOHHBIE U(PPOBBIE

/1 Bcero Kontposibhble IIpaktuueckue 00pa3soBaTeIbHEIC PECYPCHI
paboThI paboThI

26 Jlenenue kieTku. MuTo3. 1 0 0 [[bubmmoTeka [IOK
https://m.edso0.ru/863e8¢60]]

27 Jlenenue xnetku. Metios. [1oyoBbIe KIETKH. 1 1 0 [[PubmuoTexa [JOK
https://m.edso0.ru/863e8d78]]

28  Ypok-3akperuicHHE. 1 0 0.5 [[bubmmoTeka [IOK
https://m.edsoo.ru/863e8efe]]

29  VYpok-3aKperieHue. 1 0 0.5 [[bubmuoteka [IOK
https://m.edsoo.ru/863e8efe]]

30  VYpok-3akperuieHHe. 1 0 0 [[bubmmoTeka [IOK
https://m.edso00.ru/863e9214]]

31 VYpok-3akperieHHe. 1 0 0 [[bubmuoteka [IOK
https://m.edso00.ru/863e92141]]

32 Ypok-3akperuieHHe. 1 0 0 [[bubmmoTeka [TOK
https://m.eds00.ru/863e9336]]

33 Ypok-3aKkperuieHue. 1 0 0

34  OO6oOmenue kypca "buonorua" 10 kmace 1 0 0

Jl06aBUTb CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3.5

11 KJIACC

Ne Tema ypoka KonuuectBo yacos OJeKTpOHHBIC IT(POBEIE
n/m Bcero Konrponsasie I[Tpaktudaeckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTEI
1 OpranusmenHsblit ypoBeHb. O0MIast XapaKTepUCTHKA. Pa3MHOKEHNE OpraHu3MOB. 1 0 0 [[bubmaunoreka LIOK
https://m.edsoo.ru/863ea20e]]
2 Pa3BuTHE TOJOBBIX KJIETOK KJIeTOK. OIUIOIOTBOPEHHE. 1 0 0 [[bubmuoreka [IOK

https://m.eds00.ru/863e9570]]

3 MumuBHIyanbHOE pa3BUTHE OPraHU3MOB. bBHOTeHETHYECKUI 3aKOH. 1 1 0 (1


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

n/m

10

11
12
13

14

15

16

17

18

Tema ypoka
3aKOHOMEPHOCTH HAce0BaHUs MPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBAHNUE.
Henonnoe noMmuHupoBaHue. AHAIU3UPYIOIIEE CKPEIIMBAHHE.
JuruOpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOT'O HACJICTOBAHMS.
XpomocomHas Teopus. ['eneruka nona. Hacnenosanue.
3aKOHOMEPHOCTH U3MEHYUBOCTH.

OCHOBHBIE METO/IbI CEJICKIIMHU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buorexuomnorus.

[MomynsaumonHO-BUI0BOH ypoBeHb. O0mIast XapakTepucTuKa. BUapl 1 momynsanuu.

PazBuTHe 3BOIIOIIMOHHEIX UIEH.
JIBuoKyIIHEe CUJIBl DBOJIOLINH, UX BIUSHUE HAa TeHO(MOH I MOMYIISIIHH.
EctectBeHHbII 0TOOD Kak (hopMa IBOIIOLIHU.

MUKpPOIBOTIOLMS U MAKPOIBOJIFOLIHSL.

Hampasnenus sBosonun.

[punnuns! knaccudukanuu. CucremMaruka.

DKOCHCTEMHBIN YpOBeHb: 0011as xapakrepuctuka. Cpeaa oOuTaHus OPraHu3MOB.

DKonorudeckue pakTopsl.
DKOJIOTHYECKHE COOOIIECTBA.

KomnyectBo yacos

Bcero Konrponbsnsle IIpaktuueckue

paboThI

1 0
1 0
1 0
1 0
1 1
1 0
1 0
1

1

1

1 0
1 0
1 0
1 0
1 0

paboThI
0

0

0.5

0.5

0.5

DNeKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

[[1]
[[BubmuoTexa [JOK
https://m.edsoo.ru/863e9cle]]

[[BubmmoTeka LIOK
https://m.edso0.ru/863e99c6]]

[[bubmuoteka [IOK
https://m.edso0.ru/863e9da4]]

[[BubmmoTexa LIOK
https://m.edso0.ru/863e9ed0]]

[[bubmuoteka [IOK
https://m.edsoo.ru/863e9fde]]

[[BubmmoTexa LIOK
https://m.edsoo.ru/863e9cle]]
[[1]

[

[[bubmuoteka [IOK
https://m.edsoo.ru/863ea5a6]]
[[BubmuoTexa [JOK
https://m.edsoo.ru/863ea6be]]
[[bubmuoteka [IOK
https://m.edsoo.ru/863ea8bc]]
[[BubmuoTexa [JOK
https://m.edsoo.ru/863ea48e]]
[[bubmuoTeka [IOK
https://m.edsoo.ru/863eac2c]]

[[Bu6mmoTexa [IOK
https://m.edsoo.ru/863ead44]]


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
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

n/m

19
20

21
22

23

24

25
26

27

28
29

30

31
32

33
34

Tema ypoka

Bupl B3aMOOTHOIIIEHUI OPraHU3MOB B SKOCHCTEME. DKOJIOrHUecKas HUIIA.
BunoBas u mpocTpaHCTBEHHAs! CTPYKTYPhI SKOCUCTEMBI.

ITumieBrie CBA3U B DKOCUCTEME.
KpyrosopoT BemiecT 1 npeBpalieHne 3JHEPTUU B IKOCUCTEME.

OKonorudyeckas CyKLeccus. ITocnencTBus BIUSHUS JE€ATSIBHOCTH YEIOBEKa Ha
9KOCHCTCMBI.

Buocdepnslii ypoBeHs: obmas xapakrepuctuka. Ydyenue B.J. Bepuaackoro o
ouocdepe.

Kpyrosoport BemiectB B 6uocdepe.
OBouonus Guochepsl.

[IpoucxoxaeHue >kxu3Hu Ha 3eMiie.

OCHOBHBIC ATaITbI 9BOJIIOIIUA OPTraHUYCCKOro Mupa Ha 3emie.
3BOJ’IIOI_II/I$I YCJIOBCKaA.

Ponw yenoBeka B 6uocdepe.

Ypok-3aKpeIIeHHE.
YpokK-3aKpeIIeHHE.

Ypok-3aKkpernyieHue.
[[O600menue kypca "O6mras 6momorus” 11 kmacc]]

Jo6aBuTh CTpOKY

Bcero Konrponbsnsle IIpaktuueckue

1
1

KomnyectBo yacos

paboThI
0

0

paboThI
0

0

DNeKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

[[1]
[[BubmuoTexa [JOK
https://m.edsoo.ru/863eaea?]]

(0]
[[BubmmoTeka LIOK
https://m.edsoo.ru/863eafec]]

[[bubmuoteka [IOK
https://m.edsoo.ru/863eb10e]]

[[BubmmoTeka LIOK
https://m.edso0.ru/863eb348]]

(0]

[[bubmuoTeka [IOK
https://m.edsoo.ru/863eb46a]]

[[BuGmmoTexa LIOK
https://m.edsoo.ru/863eb5fa]]

[0]

[[bubmuoteka [IOK
https://m.edsoo.ru/863ebb5e]]

[[BuGmmoTexa LIOK
https://m.edso0.ru/863ebd16]]

(1]
[[bubmuoTeka [IOK
https://m.edsoo.ru/863ebale]]

[0]
[0]


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

No Tema ypoka KonuyectBo wacos DNeKTpoHHbIE U(POBEIC

n/n Bcero Konrponpnsie IlpakTnueckue 00pa3oBaTebHEIE PECYPCEl
paboThI paboThI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 25

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buonorus, 10 knacc/ Aradgonosa U.b., Cuornazos B.W..; [Tox penakuueit Mop3syHoBa AkironepHoe o01iectBo «M3marensctBo «lIpocBenienner

* buonorus, 11 xknacc/ CuBornazos B.1., Aradonosa, l.b.3axaposa E.T.; Aknnoneproe oomectBo «M3natenscTBo «IIpocBemnieHne»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

A .JO.Nonnesa. A.B.Topranos. buonorus B cxemax u tabimunax 9KCMO Mocksa. 2012 r I'. W. Jlepnep. buonorus. ITonHelii cipaBoYyHUK AJ1s
noarotoBku K E I' 3. M. Actpens 2012 r ['otoBumcs k EI'D. O6mas ouonorust M Ipoda 2012 r EI'D 2012 r. buonorus. M. Actpens 2012r EI'D.

Oomas 6uonorus. KourponbHsle namepurenbhubie Mmatepuaisl M [Ipocsemenue 2012 r U.P. MyxamemxanoB. Mactepckast yuuTens « TecTbl, 3a4eTHl,



osmmmonpocsl 10-11 kimace» M «BAKO» 2007 r O6mas 6uonorust: Yueonuk / [lox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponmos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccer: YueOHuk 1151 001ieo0pazoBarenbHbIX yupexaeHuii: bazoserit yposens / H.H.
Boponrtos. - M.: IIpocs., 2022. - 304 c. Jletima-Cuonunkas, M.A. Obmas u canutapHas MUKPOOHOJIOTHSI ¢ TEXHUKOW MUKPOOHOJIOTHYECKUX
uccaenoBanuii: Yuebnoe nocooue / M.A. Jleitma-Cuonnnkas. - CII6.: Jlans, 2022. - 588 c¢. 3axapos, B.b. PaGouas terpaas no o6meit 6uonoruu: 10-
11 xnace: k: Yuebnuky B.b. 3axaposa, A.I'. Mycraduna, B.. Cuornazosa, H.M. Uepnosoii "O0mras 6uonorus. 10-11 knacc" / B.b. 3axapos, E.T.
3axaposa, A.Jl. Kynaes, B.W. CuBornazos. - M.: Ok3ameH, 2. - 157 ¢. T A JloBkoBa. [loarotoBka k onumnuanam no 6uonoruu 8-11 kmacco. M

Aitpuc-ipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

www.informika.ru - snektponHslii yueOnuk "buonorus” (sep. 2.0 - 2000) u3 mukia "OOy4varomiue SHIMKIoneauu". - YueOHbIN Kypc, KOHTPOJIbHBIC
Borpochl. (Kak mons3oBarbes - cM. "Ilomomns".) www.college.ru - pazaen "OtkpsiToro kosuiemka" mo buonoruu. Yueonuk, monenu, On-line tectsl,
yuurento. www.skeletos.zharko.ru - "OnopHo-nBurarensHas cucrema yenoBeka'. OOpa3oBaTenbHbIi caliT o npeamery buonorus, kypc Yenosexk.
Crpoenue ckenera. Mpieunas cuctema. Kak 3to padoraer. [Ipunoxenus: 2 CKeJIETHBIX SHIUKIIONEINH; s YUUTENs - YPOKH, TabopaTopHble, 6
TECTOB ¢ oTBeTamMu. www.biodan.narod.ru - "buo/lan" - buomnorus ot Jlanel. HoBoctu 1 0630ps! o 6uonoruu, sxonoruu. [Ipodremsr u Teopun. EcTh
TeMaTUYeCKHe BBITyCKH, (poToranepen, Onorpaduu BEIUKUX yUSHBIX, CIICIICIOBAph. WWW.bio.lseptember.ru - ans yuuteneit "5 uay Ha ypok
buonorun". Ctateu no: boranuke, 3oonorun, buonorun - Yenosek, O0mieit 6uonoruu, Jxonorun. www.bio.1september.ru - razera "buonorus"

(MC)KIly BBIXOIOM OYCPCAHOTIO HOMCEpPA Ira3€Thl U MMOSABJIICHUCM IMOJIHOTEKCTOBOM BCpPCHUH HOMCPA Ha caiite YCTAHOBJICH roJ10BOM I/IHTepBaJ'I)



www.kozlenkoa.narod.ru - Oror caiit Kosnenko A.I'. - mpemomaBatelis U It IPEMoaaBaTeliei, Ui TEX, KTO YYUTCSA CaM U YIHT APYTHX; OYHO U
JUCTAaHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM IIPEeIMETaM - ¢ IOMOIIbI0 KoMmnbioTepa u MaTepuer. www.nsu.ru buosnorust B Bonpocax u oTBeTax -
YYE€HBIC HOBOCUOMPCKOTO AKaJIeMIropojika OTBEYAIOT Ha BOIIPOCHI CTAPIICKIACCHUKOB. Www.websib.ru - paszaen "buonorus" HoBocubupckoit
oOpazoBarenbHOI ceTu. [Togdopka MaTepuaioB U CChUIOK (IIPOrpaMMBblL, TPOEKTHI, MaTEpPHAIIbl Y YPOKY, abUTypueHTy). www.nrc.edu.ru -
"buonoruueckas kapTuHa Mupa'" - pas3jien MeKTPOHHOTo yyeOHuka "KoHlenuu coBpeMeHHOro ectecTBo3HaHusA". KoHIenuu npoucxoxaeHus
*u3HU U Teopun Bomonuu. (Ilepexon mo cepuike BHU3y "anee...".) www.floranimal.ru - "FLORANIMAL - pactenus u »uBotHbie" Kak
sHImKIoneaus. (O6beM nHdopmanuu BrievyariseT.) BeiopaTs OykBY, OTKpOETCS CTpaHUIIA C ABYMs OOJBIIMMH KOJIOHKaMH Ha3BaHwii: Pactenus u
XKuoTHble. BeiOupaem 1o Ha3BaHUIO - OTKpbIBaeTCs onucanue u poro. www.filin.vn.ua - "Ounun" - WIITIOCTPUPOBAHHAS SHIIUKIIONEIUS KUBOTHBIX.
K coanenuto He Bce pazzensl roToBbl. Onucanus u gotorpapun. www.nasekomie.h10.ru "Hacekomsie" O HaCEKOMBIX JUIsl HIKOJIbHUKOB - ONTMCaHUE
OCHOBHBIX BUJIOB, PUCYHKH. WwWw.invertebrates.geoman.ru Hacexomsie. [Tonmynspaast kaura AkumyrikuHa M.M. ¢ MHOXXECTBOM IIBETHBIX PUCYHKOB U
¢dororpaduii. - www.bird.geoman.ru IItunel. [onynspras kaura Axumymkuaa M.J. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii.
www.animal.geoman.ru Mup xuBoTHbIX. [lomynspuas kaura Axkumynikuaa M.M. ¢ MHOKeCTBOM LIBETHBIX PUCYHKOB U oTorpaduii. fish.geoman.ru
Pr16b1. MnimrocTpupoBanHas SHIMKIIONEAN pbi0. www.plant.geoman.ru - J)Ku3Hp pactenuil. 3anuMaTenbHo o Ootanuke. bakrepun. JlekapcTBeHHbIE
pactenus. www.livt.net - aJeKTpoHHas WITIOCTpUupoBaHHast sHIMKIonenus "Kusble cymectsa". Knaccuduxanus u pororpaduu 6e3 Tekcra.
www.nature.ok.ru - Peakue u ncuesaromniue >xuBoTHbIe Poccuu. Onucanus u rojoca peakux KUBOTHbIX. Www.bril2002.narod.ru - buosnorus mis

mKoyibHUKOB. KpaTkas ungopm. no pazaenam: Obmas 6uonorus, boranuka, 3oomorus, Yenosek. www.festival.lseptember.ru - @ectubaib



negarornyeckux uaei "OTkpeIThiid ypok" 2006 - 2007. Paznen "IlpenogaBanue 6uonorun" - 86 crareii. www.charles-darwin.narod.ru - Yapis3

JapBuH: 6uorpadus U KHUTH.
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