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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyainbable nojoxenus @I'OC COO o B3auMooOyYCIOBIEHHOCTH LENed, COAep:KaHUs,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBIeHUE O IeNAx, 00 olieil ctpareruu 00y4deHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpeACTBAaMH YydeOHOro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIbHOIO IMpoIliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON J1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B mporpamme mno Owuonoruu (10kiacc, 0a30BbIii ypOBEHb) pEaTU30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3YyYeHUHM Ouoyoruu, Onaromapss dYeMy B HEW MpOCMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosToMy Hapsimy ¢ W3ydeHHEM OOMIEOMOIOTHYECKUX TEOpHid, a TaKKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B OBCEHEBHOM JKU3HU Ul peIICHUs MPUKIIAJIHBIX 33134, B TOM YHCie: MPO(QUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaliM3a BIMSHUS XO3SHUCTBEHHOHM JEATENBPHOCTH UYEJIOBEKAa HAa COCTOSHHE IPHPOTHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJIHOM HANpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas Mpeanosaraer
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYyYalOMIMXCS NMPEACTaBICHUI O HAaydyHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0pOBOTO W Oe3omacHoro oOpasza
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Oouosoruun obecrieunBaeT YCIIOBHS TUTST dbopMHupOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpHI, CIOCOOCTBYET
MHTETpaIy OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
Y4aCcTHOCTH, (pU3MKH, XUMUHU U Teorpaduu. Ha3BaHHbIE MOT0KEHUS O MpelHa3HAYCHUH Y4eOHOTrO



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanust yaeOHOro Tipeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUH
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AIMK OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOUUH. B COOTBETCTBMH C 3TUM B
CTpYKType y4deOHOro npeamera «buomorus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIe TUHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIO0JIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

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

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTO00Opa3suu M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUY;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJTYYSHHBIX PU H3yUYECHUU OUOJIOTHH;

dbopmupoBaHHe y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEJIHEBHOM JKM3HH JJIST OIEHKH
MOCJIEICTBUI CBOEH JAEATENILHOCTH IO OTHOIICHUIO K OKpY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy, nydaemasi Ha 6a30BOM ypOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

st m3ydennst B — 34 yaca (1 gac B HeeI0)



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Coaepxxanue Kypca

Yacrp |. O6mas uurosorus (onojiorusi KjieTku) — 20 yacon

Tema 1. Beeoenue 6 buonozuro knemku (1 uac)

OCHOBBI LIUTOJIOTUH. 33724l COBPEMEHHOM ITUTOJIOTHH.

Kinerounass Teopuss — OCHOBHOW 3aKOH CTPOCHHMSI JKMBBIX OpPraHU3MOB. 3aciyra
OTCYECTBCHHBIX OMOJIOTOB B 3alllUTE OCHOBHBIX IIOJOKCHHMH KIETOYHOM Teopuu. Paborta ¢
MHUKPOCKOIIOM U MUKpOIIpernapaTaMu.

Jlabopamopnas paboma Nel: « Yempoticmeo muxkpockonay

Tema 2. Oouwguit nnan cmpoenus Kiemok Hcueblx opeanumos (2 uaca)

[Ipokapuotrsl M 3ykapuotThl. CxoacTBO U pasznuuus. JKUBOTHasT U pacTUTEIbHas
YyKapUOTUUYECKas KJIETKA. Teopruu MPOUCXOKACHHS dYKAPUOTHIECKON KIETKHU.

Jlabopamopnaa paboma Nel: « QOcobennHocmu cmpoeHus KIemoK 3IyKapuom u
NPOKAPUOM »

Tema 3. OcnoeHble KOMNOHEHMbL U OP2AHOUOBL K1emOK (8 uacos)

Mem0Opana u HaaAMeMOPaHHBII KOMILJIEKC.

MeMOpana u HagMeMOpaHHBIM Komruiekc. COBpeMEHHass MOJEb CTPOSHUS KJICTOYHOU
MeMOpaHbl. YHHUBEpPCAJIBHBIA XapakTep CTPOCHUS MeMOpaHbl BceX KIETOK. MemOpaHHBIe
opranouapl KieTok. CocTaB, 3HaUY€HHWE B KU3HM KIETOK M OpraHu3Ma HaJIMeMOpaHHOTO
KOMILJIEKCA.

Jlabopamopnas paboma Ne3: « Ilnazmonus u 0eniazmonu3s 8 Kiemrax KOHCUYbl 1yKa»

Huronia3ma u opraHoubl.

[Mutockener u ero ¢ynkuuu. Llurormasma u opraHouzpl. L{uTockener KIETOK — €ro
KOMITOHEHTHI M ()YHKIIMU B Pa3HBIX TUIMAX KJIETOK. MeMOpaHHbIE OPTaHOUIbI KIETOK.

Crpoenue opranonioB u ux ¢pynkuuu: SI1C, Kommieke I'onbku, TM30COMBI.

MuToXOHAPHUHU U XJIOPOILJIACTBI.

MuTtoxonapun u xyoporacTel. CTpoeHue U QyHKIHUU OpraHOUAOB. VICTOUHUKN DHEPTHH
B kietke. ['ereporpodbl u aBTOTpo(dbl. OCHOBHBIE 3aKOHBI OMOPHEPTETHKU B KJIETKaxX. THIIBI

oOMeHa BemecTB B KiIeTKe. MUTOXOHIPUU — DHEPreTHUYECKHWE CTAHLIUW KIETKH. THIbI
MUTOXOHJIpUi u ux crpoeHue. CoBpemeHHas cxema cuHTe3a AT®. Xiopomnactel u
dorocunTes.

Pudocombl. Cunres Oesnka.

Pu6ocombl. Cunre3 Oenka. TUMBl B CTPYKTYphl pUOOCOM MPO - U dyKapuoT. OCHOBHBIE
JTarnbl CUHTE3a 0eKa B 9yKapHOTUYECKOM KIIETKE.

Tema 4. Aoepnviit annapam u penpodykyus Knemox (5 uacoe).

Snpo 2yKapuoTHYECKON KIIETKH U HYKJI€Oua npokapuoT. Anpo. Ero crpoenue n 3HaueHne
B kieTke. [lonarue o xpomarune. CTpyKTypa XpoMOCOM. SIAPBIIKO — €ero cTpoeHre U (QYHKITHH.

JKuzHeHHbI UMK KIETKUA. [IoHSATHE O JKM3HEHHOM UHKJIE KIETOK — €ro MNEePHOJbL.
Penponyknus (pazmMuHoxxenue) kietok. Permmmkanus JJHK — BaxHeimnii aTan )u3HN KIETOK.

Muto3 um  Mmelo3. Mwuto3 — ero Ouojormueckoe 3HaueHue. MeHo3 — oOcCHOBa
TeHOTUITNYECKOW, MHIUBUAYATHHONW, KOMOMHATUBHON M3MEHUMBOCTH. bruonorndyeckoe 3HaYeHUE
Meno3a.

Teopus “crBonoBbiX KkieTok’. IloHATHE O “CTBONOBBIX” KieTKax. Teopus “‘CTBOJIOBBIX
KJIETOK — TIPOPBIB B COBpeMEHHO# Ouoiormu u MmenunuHe. CrapeHue KieTok. Pak — camoe
ormacHoe 3a00JIeBaHNE YEIOBEKA U APYTUX JKUBBIX CYIIECTB.

Jlabopamopnas paboma Ne4: « Mumos 6 kiemkax Kopewka JayKa»

Tema 5.Bupycwul kak neknemounan gpopma yncusnu.(2 uaca)



Bupycsl kak HekierouHas (opma xu3zHu. CTpoeHHE BUPYCOB M MX THMBI. JKU3HEHHBIN
UK BUPYCOB. [IpoGiiemMbl 60pbObI ¢ BUPYCHBIMU UHDEKITUSIMH.

Bupyc CIIMJIA, remerura- omacHOCTh U CIIOCOOBI miepenaun. JJoCTHKEHHS] COBPEMEHHOU
MeAMLHUHBI. BakuuHanus: JOCTHXEHUS U TPOOJIEMBI.

Tema 6. Inemenmol namonozuu kiemku.(2 uaca)

Bpennble mpuBBIYKKM W WX BO3ACHCTBHE Ha CTPYKTYpY M (YHKUMU KIETOK. BnusHue
BpPEIHBIX MPUBBIYEK (AJKOTOJIsl, HAPKOTUKH, KYpEHHE, TOKCUYHbIC BEIIECTBA) HAa OPraHU3M U
KJIeTKy B 4YacTtHOocTH. OOpaTumble M HeoOpaTuMble MOBpeKIeHHUS kieTok. Kiierounele u
MOJIEKYJISIPHbIE MEXaHU3MBbI ITOBPEKIAIOIIETO TEHCTBUS HA KIETKHU.

Yactrp Il. CpaBHuTesbHasi (IBOJIONMOHHASI) THCTOJOTHSI — Y4YeHHE O TKaHAX
MHOTOKJIETOYHBIX OPraHu3mMoB — 14 yacos.

Tema 7. llonamue 0 mKanax MHO2OK1EMOUYHbIX Opeanu3mos (1 uac).

TkaH MHOTOKJIETOYHBIX Opranu3moB. Ompenenenue TkaHu. Kiaccupukamus TKaHE.
[IpoucxoxaeHne TKaHEH B HBOJIIOIUM MHOTOKJIETOUYHBIX JKUBOTHBIX WU Pa3BUTHE TKaHEH B
IPOLIECCE UHIMBUYyaIbHOTO Pa3BUTUS OpraHu3Ma (OHTOIEHE3E).

Tema 8. Inumenuanvuvie mxanu (2 uaca).

[TokpoBHBIE TKaHW ITO3BOHOYHBIX M OECIIO3BOHOYHBIX J>KUBOTHBIX. [IOKpOBHBIC TKaHWU.
Onnu ¢yHKUU — pasHble perienus. Kumeunsie snutenuu. TUIBI MUIIEBApEHUs B KUBOTHOM
MUpPE — BHYTPUKJIETOYHOE U IOJIOCTHOE.

Ipaxmuueckas paboma Nel: «H3yuenue snumenuanbHbix mKaHe»

Tema 9. Motueunvie mxanu (2 uaca).

Mpiiieunble TKaHW. THUIBI MBIIIEYHBIX TKAaHEH y MO3BOHOYHBIX U OECHO3BOHOYHBIX
JKUBOTHBIX (COMaTHUECKHE MONEPEYHO-TI0IOCAThIE U KOChIE; CEpJICUHbIE ONEPEUHO-TI0I0CATHIE;
rJ1aJiKue).

Ilpakmuueckas paboma Ne2: « U3zyuenue moluieuHvlx mKaHeu»

Tema 10. Tkanu enympenneii cpedvl (coeounumenvnas mxams) (5 uacos).

OnopHo-MexaHndeckue TKaHU. ONOpHO-MEXaHWUYECKHe TKaHU (COEOUHHUTENbHAs TKaHb,
XpsIIll, KOCTHAs TKaHBb).

Tpoduyecko-3amuTHeIe TKaHU. Tpoduuecko-3alIUTHBIE TKAaHU (KPOBb, JIUMQOUTHASL
TKaHb, COEIMHUTEbHAS TKaHb).

KpoBb. DneMeHThl kKpoBU U ee pyHKUMU. Jpixanue u kpoBb. UMMyHurer. Bocnanenue u
UMMyHUTET. UMMYHHUTET — OHATHE 00 OCHOBHBIX THIaX UMMYyHHTeTa. [I[poTekaHne UMMyHHOMN
peaKIMu B OpraHU3Me MpH MonagaHuu aHTUTreHa. UMMyHUTET U (haKTOpBI CPEeIbI.

®dakTophl, BAUAIONME HAa (QYHKIMOHUPOBAHWE AyTOMMMYHHOW CHCTEMBI: JKOJOTHS,
BUpYyCHbIe U MH(pekunoHHble 3a0oneBanus. CIINJL — uyma XX Beka — cmepTenabHasi OMacHOCTh
9TOH 00JIe3HU U ITyTH OOPHOBI C €€ pacIpOCTPAHEHUEM.

Ilpakmuueckas paboma Ne3: « H3zyuenue coeOuHumenvbHulx mraHeu»

Ilpakmuueckas paboma Ne4: «Kpoew u ee sanemenmuol»

Tema 11. Tkanu nepenoit cucmemul (4 uaca).

HepsHas cuctema, ee CTpyKTypa U 3Ha4€HHE Jisi OpraHu3Ma. 3HaueHHe HEPBHOW CHCTEMBbI
KaKk TJIABHOM WHTETPUPYIONIEH CUCTEMbI HAIIEr0 OpraHu3Ma. JJEMEHThl HEPBHOW TKaHU —
HEUPOHBI U TIuaibHble KIeTKU. CuHanc. MexXHepoHHOe B3auMOJECUCTBUE —CUHAICHI. THIIBI
CHHAICOB, CTPYKTypa U MOJIEKYJSIpHbIE OCHOBBI NEpeJayd HEPBHBIX UMMYJIbcoB. [mus. ['nmus-
Ba)XHBII KOMIIOHEHT HEPBHOHM CHUCTEMBI. YuacTHe TJMH B 00pa30BaHUM 000JI0YEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX IpoIieccax U paboTe CHHAIICOB.

Perenepanus B HepBHOM cucteMe. Perenepanys HepBOB U HEHPOHOB. CTBOJIOBBIE KIIETKHU-
UCTOYHUK OOHOBJIEHUS HEMpOHOB. COBpeMeHHass MOIyJbHAs KOHIIEMIHS CTPOEHHSI HEPBHBIX
LIEHTPOB.

3Ha4YEeHHE HBOJIIOLMOHHOTO MOAXOAA NPHU HM3YYEHHHM KIETOK M TKAHEW >XKMBOTHBIX U
gyenoBeka. OOmeOnoNornuecKkue 3aKOHOMEPHOCTH, OTKPBITBIE TMPH HW3YYEHUH OCHOBHBIX



CTPYKTYp U TIPOIIECCOB YKUBOH MPUPOJIBI - OCHOBA COBPEMEHHOW MOJICKYJISIPHON OuoNoruu u
MEIULHBI.
Ilpaxmuueckas paboma No§: «H3yuenue HepeHOU MKAHU»



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 BUOJIOTUMU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAaHWE OOY4YaAIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIPENEIEHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOrMYECKOro 3HaHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXxcs pPYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OHMOIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC TIJIaHBL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs Ipeamera «bHosorus» AOCTUraroTCs B E€OUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HWIMM JIMYHOCTH, NMAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSNKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJICHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepannu, NpUpoae U OKPYKaroLEen cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWl, ITO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITAa W OIbITA ACSATEIBHOCTH B IIPOILECCE pPeaTu3alMi OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIbHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBAaTH B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJad, YBAXUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM NICHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Ineper, PoauHOMN, ropaoctu 3a CBOM Kpaid, CBOXO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M IaMATHUKAM IPUPOJBL,
JocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO IIPHUHSATHS LIECHHOCTEW CEMEWHOM >XKM3HU B COOTBETCTBUU C TPAJULUSIMU HApOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B pPa3HbIX BHJAX HMCKYCCTBA, CTPEMIICHHE IPOSIBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

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

NOHUMaHWE IIEHHOCTH TMpaBWJI HMHAWBUAYAJIBHOTO M KOJUIEKTHBHOIO 0€3011aCHOTrO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS aKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK MCTOUHUKY JKHU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECICTBUH ISl OKPY’KAIOIEN CPEIBI;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;



CHOCOOHOCTH HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoCchepsl);

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

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOM KyJIbTYphl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON U UNTATEIbCKON KYJIbTYPHhI KaK CPEJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

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

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1A U3 II100AIbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKHX 3HAHWW B II€JIX MOBBIIMICHUs OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

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

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENpPEpPHIBHOMY O0Opa3oBaHUIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO mpeamera «BbHOJOTHS» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXTpeMeTHbIe) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCH.[GCTBO, SHEpru-,
SIBJICHHE, TPOIECC, CHCTEeMa, HAYYHBIA (DAaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE



dbopmupoBanre (QPYHKIIMOHAIBHON TPAaMOTHOCTH W COIMAILHON KOMIIETCHIUH OO0YYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0IIero oO0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

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

UCIIONIb30BaTh TPU OCBOCHHM 3HAHWUN TNPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIM3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKU, OOOOIIEHHS), PACKPBIBATh CMBICI OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

ONpEeNeNiATh UENU ACATEIbHOCTH, 3a7aBas MMapaMeTpbl U KPUTCPUU HX JOCTHIKCHHS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

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

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

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATETHCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUJIBI JCSITCILHOCTH I10 IOJIYUCHHIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMH, TPEOOPa30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHWCIE MPU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbHOU AEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

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

AaHAJTM3UPOBATh TMOJNYYCHHBIE B XOJE PEIICHHs 3aJadyd pPe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]1a4H, JIOMYCKAIOIINE aJIbTEPHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh WHGPOPMALMIO PA3IMYHBIX BHAOB U (hopMm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HU, aKTHBHO Y4aCTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOMICHWs, MOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
NPYTUX JOACH, TPOSIBISATh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUIYaTbHOU paOOTHI MpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH KaX/10T0 YIeHa KOJUIEKTHUBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIGHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO yJaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OICHWBATh WJECH C TO3MIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPATETUUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUU LIEJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B 00pa30BATEIbHON JEATEIBHOCTH H
KM3HEHHBIX CUTYaIHsX;

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

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacCHIMPATH paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JTMYHBIX IPEINOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

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

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI pedIeKcCHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATD ce0s, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynabTaThl ocBoeHus: nporpamMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
NeSITeILHOCTH TI0 MOJIyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHM B PAa3JIMYHBIX Y4EOHBIX
CUTyallusiX, a TaKKe€ B pPEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI [0 roJjaMm 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB M  MpPEBpaIleHUE DHEPruu), TOMeocTa3
(camoperynsauusi), ypOBHEBas  OpraHU3alMs  KHUBBIX  CHUCTEM, CaMOBOCHPOHM3BEACHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas JI0TMa MOJEKyJsipHOW Ouosorun), 3akonbl (I. Mennens, T. Moprana, H. U.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alys M I[pPOBEICHHE OHOJOIHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUI U 3aKOHOB, YMEHME JIEJIaTh BbIBOJIbl HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLECHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEITHEBHON KHU3HU C LEJIbI0 00ECTIeUeHUS
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBIOJHATH JIAOOPATOpPHBIE M IpPaKTHYEeCKHe paboThl, cOOMI0NATh MpaBWila IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTUYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHITHM: BUJI, TOMYJISAIHS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3/araThb Ouoioruuyeckue teopuu (dBorounoHHas Teopus Y. JlapBuna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. Bepnasickoro), onpeaensTh rpaHUILbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHUE BIa/eTh METOJaMHM HAy4HOrO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXKIY HCCICIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OLEHO30B U  HKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA PHEPIUU B 3KOCUCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUN
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, ISl IPUHATHS TPAKTUYECKUX PELICHUH B IIOBCEIHEBHON KHU3HHU C IIENBI0 00eCTICYeHHS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui PalMOHAIBLHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3ULUIO;

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



TEMATHNYECKOE INTAHUPOBAHUE
10 KJIACC

Tema

KoanuecTBo yacos

Yactp |. O6mmias muTosorust (OMOIOTHS KIETKH )

20

Tema 1. BBegenue B OMOIOTAI0 KIETKH

[EEN

Tema 2. O0Omuii 1aH CTPOSHUS KJICTOK KUBBIX OPTaHH3MOB

Tema 3. OCHOBHbIE KOMIIOHEHTBI M OPTaHOMIbI KJIIETOK

MembpaHna 1 HaqMeMOpaHHBIH KOMIUIEKC

[{uTomiazma u OpraHou bl

MI/ITOXOHI[pI/II/I 1 XJIOPOILIACTBI

Pu6ocomer. Cunres Oeika

Tema 4. SAnepHblii annapar U penpoyKIus KIETOK

Tewma 5.Bupycsl kak HeKJIeTo4YHasi popma KU3HU

Tema 6. D1eMeHTHI TATOJIOTUN KIETKA

NINOITFRWININ0OIN

Yacts Il. CpaBHuTenbHas (3BOMIOLMOHHAS ) TUCTOIOTHS — YUEHUE O TKAHAX

MHOTI'OKJICTOYHBIX OPraHu3MOB

Tema 7. IloHsATHE O TKAaHIX MHOTOKJIETOYHBIX OpraHu3MOB

Tema 8. DnureananbHble TKAHU

Tema 9. MepIlIeuyHbIe TKAHA

Tema 10. Tkanu BHyTpeHHeH cpe/ibl (coeTMHUTEIbHAs TKAHb)

Tewma 11. TkaHM HEpPBHOM CHCTEMBI

Bcero




ITOYPOYHOE INTAHMPOBAHUWE

Ne Tema 3anaTusa KoanuectBo
/1 4acoB
Yactp |. O6mias muTosorus (6nonorus kietkn) — 20 qacoB

Tema 1. Bseoenue 6 buonoeuro kiemxu (1 wac)

1. OCHOBBI LIUTOJIOTHH. 3a7]a4l COBPEMEHHOM 1

nuTonoruu. Jlabopamophas paboma Nel: «
Yempoiicmeo muxpockonay

Tema 2. Obwuii nian cmpoenust Kiemok HCUBbIX Op2aHu3mos (2 uaca)

2. [TpokapuoThI ¥ SYKapUOTHIL. 1

3. Jlabopamopnas paboma No2: « Ocobennocmu 1
CMpOenUs K1emoK 3YKapuom u npoKapuomy

Tema 3. OcnosHble KOMNOHEHMbL U OP2AHOUObL KIemOoK (8 Yacos)

MembpaHa 1 HaMeMOpaHHbIN KoMILIeKe (2 Jaca)

4. MembpaHa 1 HaIMEMOpPaHHBIN KOMILIEKC. 1

S. Jlabopamopnas paboma Ne3: « Ilnazmonus u 1
0ennazmMonu3 6 KiemKax KOdCUybl 1yKa»

[{uTonnazma u opraHous! (2 yaca)

6. [{uTockener u ero GyHKIHUU. 1

7. MemOpaHHbIe OPraHOUIbI KIETOK 1

MuTOXOHIPUH U XJIOpoIuIacThl (3 yaca)

8. MUTOXOHAPUH U XJIOPOIUIACTHI. 1

9. OcHOBHBIE 3aKOHBI OMO3HEPTeTUKH B KJIETKAX. 1

10. MUTOXOHIPUH — PHEPTETUYECKUE CTAHIIMU KIIETKU. 1

Pu6ocomsl. CunTe3 6enka (1 gac)

11. [ Pubocomsl. Cunres Genka. | 1

Tema 4. Hoepuviii annapam u penpooykyust K1emox (5 4acos)

12. ‘ S npo sykaprMoTHYECKON KIIETKH M HYKJICOU]] ‘ 1




MIPOKAPHOT.

13. JKU3HEHHBIN UK KJIETKHU. 1
14, Muto3 u Mmeio3. 1
15. Teopus “CTBOJIOBBIX KJIETOK . 1
16. Jlabopamopnas paboma Ne4: « Mumo3s 6 kiemkax 1

KOpewKa JjIyKay

Tema 5. Bupycol kax nexiemounas popma scusnu (2 uaca)

17. Bupych! kak HekseTouHas popMa KU3HH. 1

18. [Tpo6aemb1 00pBOBI ¢ BUPYCHBIMU HH()EKIIUSIMHU. 1

Tema 6. Dnemenmul namonozuu Kiemxu.(2 yaca)

19. BpenHbie MpUBBIYKY M UX BO3JICHCTBUE HA CTPYKTYPY 1
U QYHKITUH KIJICTOK.

20. OO6paTtuMble 1 HEOOPATUMBIE OBPEKICHUS KIETOK. 1

Yacrts Il. CpaBHuTENbHAS (9BOJIIOLIMOHHAS ) TUCTOJIOTHS — YUEHUE O TKaHAX MHOIOKJIETOUHBIX
Opranu3MoB — 14 yacoB

Tema 7. [lonamue o mKaHAX MHO2OKIEMOUHbIX op2anuzmos (1 uac)

21. | TkaHH MHOTOKJIETOYHBIX OPTAHH3MOB. | 1 |

Tema 8. Onumenuanvuvie mxanu (2 yaca)

22. [TokpoBHBIE TKAHU TTO3BOHOYHBIX U 0ECTIO3BOHOYHBIX 1
JKUBOTHBIX.

23. Ipakmuueckas paboma Nel: «HU3zyuenue 1

INUMENUATLHBIX MKAHEUY

Tema 9. Molueunvie mxanu (2 yaca)

24. MpEleyHbIe TKaHH. 1
25. Ilpakmuuecxas paboma Ne2: «H3yuenue movluleyHvix 1
mKaueu»

Tema 10. Tkanu enympenneii cpedvl (coeOuHumenbHas mkamy) (5 4acos)

26. OnopHO-MEeXaHHYECKHE TKaHU. 1

27. Tpoduuecko-3amuTHbIe TKaHU. [Ipakmuueckas 1
paboma Ne3: «H3yuenue coeOuHUMeNbHbIX MKAHEU»




28. KpoBs. IIpaxmuueckas paboma Ned: «Kposw u ee 1
NeMeHMbLy

29. NMMyHHTET. 1

30. NnMmMyHUTET U (haKTOPBI CPEIIBI. 1

Tema 11. Tkanu nepsnoti cucmemsi (4 uaca)

31. HepsHas cucrema, ee CTpyKTypa U 3HAYECHUE U1 1
OpraHu3Ma.

32. Cunanc. I'nus. Ilpakmuueckas paboma No5: 1
«H3yuenue Hep8HOU MKAHU»

33. Perenepaius B HEpBHOI cucTeMe. 1

34. WroroBoe 3ansTue: «3Ha4YCHUE IBOJIOIIIOHHOTO 1

noaxoaa npu Uu3y4€Huu KJI€TOK U TKaHEH KUBOTHBIX
1 4YCJIOBCKaA»

Bcero
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/863e9336
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