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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mMporpaMMbl MO OUOJIOTHU TEOPETHUYECKYIO OCHOBY IS
OTIpeIeNICHHs TOAX0J0B K (POPMHUPOBAHUIO COACPIKAHUS y4eOHOTO NpenMera
«buonorus» cocraBwin: KoHuentyainbHble mnonoxkenuss DProcC COO o
B3aMMOOOYCIIOBIICHHOCTH II€JIeH, CONIepKaHWs, pPE3yJbTaTOB OOyYCHUS W
TpeOOBaHU K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, IMOJI0KEHUS 00 O0IITUX IENISIX
U TPUHIIMIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CUCTEMBbI CPETHEr0o
obmero oOpa3oBanus B Poccuiickoii ®demepanuu, a TakKe IOJOKEHUS O
cnenuduke OWonNOruM, €€ 3HAYCHUHM B TO3HAHUU IKUBOW MPHUPOABI U
00eCTieUeHNH CYIIeCTBOBAHUS YeloBeueckoro oomectsa. CoriiacHO Ha3BaHHBIM
MOJIOXKEHUSIM, OTPEIeNIeHbl OCHOBHBIE (DYHKIIMU MPOTrpaMMBbI 110 OMOJIOTUU U €€
CTPYKTYpa.

[Iporpamma mno Ouonoruu Aa€T MNPEACTABICHHE O LENsAX, 00 oOIen
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS U PaA3BUTUS OOYUYAIOIIUXCSA CPEICTBAMHU
yueOHOro mnpenMera «buonorus», omnpeaenser o00s3aTenbHOE MPEIMETHOE
colep>KaHUE, €ro CTPYKTypy, paclpeneieHue Mo pa3denaM H Temawm,
PEKOMEHIyeMYI0 TOCIEA0BAaTEeIbHOCT, HM3yUEHHUs Y4eOHOro marepuana cC
y4éTOM  MCXKIPEAMETHBIX W BHYTPHIPEJIMETHBIX  CBS3€H,  JIOTHKH
00pa3zoBaTeIbHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmIUXCS.

B mporpamme 1o Ouoiormm Tak)Ke yUYWUTHIBAIOTCS TpeOOBaHHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W TPEIMETHBIM pPe3yJIbTaTaM
oOydyeHMsI B (OPMUPOBAHMM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEILHOMN
JeSTeNHbHOCTH/YUEOHBIX JEUCTBUN OO0YYaronIuXcsi 0 OCBOSHUIO COJEPIKAHMUS
OHMOJIOrMYecKOro 0Opa3oBaHuUA.

B nporpamme mo Owomorum (10—11 kmaccel, 0a30BBIi YpPOBEHbB)
peayin30BaH MPUHIIMI MPEEMCTBEHHOCTH B HU3YYEHHM OWOJIOTHH, OJjaromaps
4yeMy B HEW TNPOCMATPUBACTCS HAMPABICHHOCTh Ha pa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHHMEM ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
IIEHHOCTHBIX  OpPUCHTAIlMH  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHHSI,
NPE/ICTaBIIEHUA O 30pOBOM 00pa3e >KM3HU U OEpPEeKHBIM OTHOIICHHEM K
OKpyaromied npupoaHoud cpene. I[lostomy Hapsigy ¢ H3y4YEHUEM
001IeOMOIOTNYECKUX TEOPHl, a TakKe 3HAHUH O CTPOCHUU JKHUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOIECCOB B
nporpamMme Mo OMOJIOTUU YJEIeHO BHUMAHHE HCIOJIB30BAHUIO IMOTYYEHHBIX
3HAHWM B TOBCEIHEBHOM KU3HU VISl PEIICHUS MPUKIIAHBIX 337249, B TOM YHUCIIE:
npoQUIAKTUKM  HACJIEJCTBEHHbIX  3a00jeBaHUM  YelOBEKa,  MEIMKO-
TeHETUYECKOTO KOHCYJBTUPOBAHHUS, 000CHOBaHUS IKOJIOTUIECKU
IeJIECOO0Pa3HOro MOBENEHUS B OKpYXKalolled MNpUpPOJHON cpene, aHanusa
BIIUSTHUSL XO3SUCTBEHHON JIEATEILHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX H



UCKYCCTBEHHBIX  DKOCHCTEM.  YCHWIEHHE BHHMaHHUA K  PHUKIAJIHON
HANpaBJICHHOCTH  ydyeOHoro  mpeamera  «buosorus»  MPOAUKTOBAHO
HEOOXOAMMOCTBIO 00ECIIEUEHUs] YCIOBUM Ul PELICHHUs] OJHOM M3 aKTyalbHbIX
3aa4 IMIKOJIBHOTO OMOJOTHYECKOr0 O0pa30BaHMs, KOTOpas IMPEAINoiaraet
dbopmMupoBaHue y 00yJarOmMXCsl CIOCOOHOCTH alallTUPOBATHCS K U3MEHEHUSAM
JMHAMUYHO Pa3BUBAIOILIET0CS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero oOumiero oOpa3zoBaHHUs 3aHUMAaeT Ba)KHOE
Mecto. OHa obecneunBaeT GOpMUPOBAHUE Y O0YUaAIOIIMXCS MPEICTABICHUN O
Hay4YHOU KapTHHE MHpPA, pacIIUpsieT U 0000IIaeT 3HaHUS O KUBOU Mpupoe, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMM U 3BOJIOLUHU, CO3JAET
yCIOBUSL JJsi: TO3HAHHWS 3aKOHOB JKMBOM  NIpUPOIbI,  (hopmupoBaHUS
(YyHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3J0POBOTO M Oe3omacHoro oobpasa
KU3HU, HKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHHUS K KUBOM
IPUPOJIE U YEITOBEKY.

Bonbmoe  3HaueHue ~ OWONOrMsT ~ MMEET  TaKXkKe I pelIeHUs
BOCIIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/ad CpPEAHEro ooOIero oOpa3oBaHUs,
couuanu3anuu odydaronuxcs. M3ydenue Ononoruu o0ecrneynuBaeT yCIoBUs s
dbopMUpOBaHUS UHTEIUIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMAIIMOHHBIX
HaBBIKOB, ICTETUYECKON KYIBTYPHI, CIOCOOCTBYET UHTErPalluu OMOIOTHYECKUX
3HaHUW C TPEICTABICHUAMU W3 JPYrUX YYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuku, xumun u reorpaduu. Ha3zaHHble TONOXKEHUS O MpeaHA3ZHAYECHUU
yueOHoro mnpenmera «buonorus» COCTaBMJIM OCHOBY JUIS  OIpElElICHHUS
HOJXOAO0B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COAEp>KaHUsl, IPEICTaBICHHOTO
B ITPOrpaMMe 1Mo OMOJIOTUH.

OT60p conepskanust yueOHoro npeamera «buomnorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH € MO3ULIMUA KYJIbTYpOCOOOPA3HOIO MOAXO0/a, B COOTBETCTBHUU C
KOTOPBIM 00ydYaromuecs MOJKHBI OCBOUTH 3HAHHS M yMEHUsS, 3HAYUMBIC IS
dbopmupoBaHus oO0uIeH KYyJIbTYphl, ONPEACISIONINE aJIeKBAaTHOE ITOBEJCHUE
YyesioBeKa B OKpY Karolel mpupoaHOM cpeie, BOCTpeOOBAHHbBIEC B TTOBCEAHEBHOM
KU3HU U IIPaKTHUECKO# aesTenbHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHHM
3aHUMAIOT  DJIEMEHTBl  COJEp)KaHUs, KOTOpbIE CIyXXaT OCHOBOM ISt
(dbopMUpOBaHUs MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHE
MUpPa U [IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOMIMX I'yMaHU3allUuu
OMOIOTHYECKOro 00pa3oBaHMs.

CtpykTypupoBaHHE COAECpX)aHUS y4eOHOro Marepuajia B Iporpamme Io
OMOJIOTUH OCYHIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX JKUBOU MPHUPOBI, O €€ YPOBHEBOM OpraHu3aliuu
U DBOJMIOLMHU. B COOTBETCTBUM € 3THM B CTPYKType Yy4yeOHOro IpeaMera
«buonorus» BbIIEICHBI CIEAYIOUINE CONEpKaTenbHbIe TUHUHN: «bromorus xak



Hayka. MeToJpl HaydyHOro no3HaHus», «KieTka kak Omoyioruueckas CUCTEMay,
«OpranusMm Kak Owuosnormyeckas cucrema», «Cucrema u MHOrooopasue
OpPraHUYECKOro MHpay», «IBOJIOLUS KUBOH MPUPOABI», «IKOCHCTEMBI U
IPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp uzydyenuss yueOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaZIcHHE OOYYaIOLUIUMUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIMOHAJIBHOMN
OpraHu3allid KUBBIX CHUCTEM pA3HOLO paHra MU NPUOOPETEHUE YMEHUU
UCIIOJIb30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JE€HCTBUM B OTHOUIEHUU OOBEKTOB
KUBOU NPUPOBI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTrmxeHue uenu u3ydeHus yaeOnoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIIeIYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMUCS CUCTEMbI 3HAHUUA O OMOJOTMYECKHX TEOpPHsIX,
YUYECHHUSIX, 3aKOHaxX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, IpaBUIax, CIyKallux
OCHOBOM 11 (hOPMUPOBAHUS MPEICTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOAAX HAYYHOIO TIO3HAHMA, CTPOCHHM, MHOrooOpazuu W
OCOOEHHOCTSIX JKHMBBIX CHCTEM PA3HOTO YPOBHSI OpPraHU3ALMH, BBIIAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y oOy4aromIMXcs MO3HABATEIbHBIX, UHTEIUICKTYaJbHBIX U
TBOPUYECKHX CIIOCOOHOCTEN B MPOLECCE aHAIM3a JaHHBIX O MYTAX Pa3BUTHA B
OMOJIOTUH HAy4YHBIX B3TJISJ0B, UJEH U MOAXOAOB K M3YyUYEHHUIO KUBBIX CHUCTEM
Pa3HOro ypOBHSI OpraHU3aluu;

CTAQHOBJICHHE VY OOydYaromuxcsi oOIeld KyIbTypbl, (YHKIIMOHAIbHON
IPAaMOTHOCTH, pPa3BUTHE YMEHUN OOBACHATH M  OLEHUBATH  SIBICHHS
OKPYKAIOLIEr0 MHpa >KWUBOW NPUPOJAbI HA OCHOBAHMM 3HAHMU M ONBITA,
MOJTYYEHHBIX MPU U3YyYEHUU OMOJIOTUH;

dopmMupoBaHue y o0OyYarOImIMXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHHE
OMOJOTMYECKUX 3HAHWM B NMPAKTHYECKOW IEATEIbHOCTH YEIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUI;

BOCIIUTaHUE yOeXKJAEHHOCTU B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
OpUPOIBI, HEOOXOAMMOCTH OEpeKHOTrO OTHOIICHUS K HeH, COOII0AeHHUS
ATUYECKUX HOPM MPH NMPOBEACHUU OMOIOTMYECKUX UCCIIEIOBAHMIA;

OCO3HAHHME IIEHHOCTU OWOJIOTMYECKUX 3HAHUM NJIsl TMOBBIIICHHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 11sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCEAHEBHOWU KU3HU
JUISL OLEHKH ITOCTIEACTBUM CBOEH NEATEIBHOCTH 110 OTHOLIEHUIO K OKPYXKAKOIIEH
cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M  COOJIIOACHUE MEp
npoUIaKTUKU 3a00JI€BaHUA.



B cucreme cpeanero obOmiero obpaszoBanusi «buonorus», mzydaemas Ha
0a30BOM ypOBHE, SBJISETCS 0053aTeIbHBIM YI€OHBIM MPEAMETOM, BXOISIINM B
COCTaB MpeaMeTHOMN obacTu «EcTecTBeHHO-HAyUHBIE MPEMETHI.

Jns  wu3ydeHuss Ouojgoruv Ha ©0a30BOM YypPOBHE CPEIHEro OOIIero
oOpazoBanus otBogautTcs 68 vacos: B 10 kinacce — 34 yaca (1 yac B Heneno), B
11 xmacce — 34 gaca (1 yac B HezenO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. buosiornus Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOII0EHIE, IKCIIEPUMEHT, OMTMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeroabl: MoHOcaxapuabl (TJ0K03a, pubo3a U JA€30KCUpuO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornuyeckue ¢yHkuuu sunuaoB. CpaBHeHUe
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kieTrke. Kierounas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oelnka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Ipoucxoxaenrne MUTOXOHJApUH W Tactud. Bunel mnactun. HememOpaHHbIe
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuiel u cxemsl: «llepuoandeckass TaOnuIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 2yKapruOTHYECKON KIETKU», «CTPOCHUE KUBOTHOU KIIETKNY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopatopHasi pabora No 2. «M3ydyeHue CTpOEHHS KJIETOK pACTEHUH,
KUBOTHBIX W OAaKTEpHil MOJ] MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JBE€ CTOPOHBI €IMHOIO IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakiuun
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTE3. XEeMOCHHTE3Upytolue OaKkTepruu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopmpoBaHue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum maTpuuHoro cuHresa. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenmka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ OJKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, JKUBOTHBIX U YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanusy», «Metabonuzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1K, WM JKU3HEHHBIM LUK KieTku. MHTepdaza U MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[utonornuecknue OCHOBBI PA3MHOKEHUS W  MWHIAMBHAYAJbHOI'O  Pa3BUTHS
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, I[IOYKOBAHHWE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. [lpomeccsl, mpoucxondiine Ha CTaausAX Meno3a.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounsri mukin», «Pemnukauus JHK», «Mwutos»,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SIHlekneTka Miaekonuraromeroy, «KapuoknHes B KIETKax
KOpellKa JyKa», MarHuTHas MOJEJb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKAa JyKa Ha TOTOBBIX MUKPOIpPENapaTax».

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBJIICHUU TE€HETUKHU. BKiIagm pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHETHKU (THOPUI0TOTUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEJIOBAHUS NMPU3HAKOB, ycTaHOBJIEHHbIEe . Menuenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THOPUIOB TIEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpelIMBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJEAOBaHUS
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnienHoe HacineaoBaHue nmpu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO T€HOB. HapyllleHue cuersieHust reHOB B pe3yJbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OMoraMeTrHble W TeTeporaMmeTHbie opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs H3MEHUYMBOCTh. Kitaccudukaius MyTamuii: reHHbIC,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEeKa: TCHCAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHIMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amanmu3a. HacneacTBeHHnle 3a00jIcBaHUS 4YelOBEKAa: TI'C€HHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeapacnoioxKEHHOCThIO, XPOMOCOMHbBIE OOJIe3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HM, TUATHOCTUKHU, MPOPUIAKTUKY U JICUCHUSI T€HETUYECKIX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBie aIeNbHBIX TEHOB», «l'€HEeTMUEeCKHEe KapThl pPAaCTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBu», «MyTaluoHHasi K3BMEHUYHUBOCTH).

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox mMOCEeBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGopartopnas padora Ne 6. «M3ydyeHne MoauUKAIIMOHHON W3MEHUYUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCOBbIM U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuausanus u €€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHS CEIEKLIMH DPAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJIEOHTOJOTUYECKON JIETOMUCH, TEPEXOTHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI 3BOMIONMHU BHIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JIBmkymme cuibl ((pakTopbl) HBOIIOLMUA BUIOB B mpupoae. MyTalnoHHBIN
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit orO0op — HampaBistonuii ¢dakrtop sBoionun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodouud. [Ipumepsr
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpIreHTHasl, mapasuiesbHas. HeobpatuMocTh 3BOMIOIUN.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. Ceepiios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyTaunonHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe BUm000pa3zoBaHmey, « IKOIOTHUECKOE BUA000pa30BaAHUE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue ToJI0OBHOIO MO3Tra TO3BOHOYHBIX ».

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHME U Pa3BUTHE KM3HHM Ha 3em.ie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKIACHNE XUMUYECKON 3BOIOINN. HavanbHbIe 3Tanbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUM PACTUTENIBHOIO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUMl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro Mupa Kak OTpaxxeHue »dBoNoIuU. (OCHOBHbBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cunbl  (pakropbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mNpAMOXondiuy, YenoBeK HEaHAEPTAIbCKUN, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickas),  Herpo-aBCTpajJioujHasi  (dKBAaTOpHasbHAsl),  MOHTOJIOMAHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl 1 cxeMbl: «Bo3numkHoBeHue CoJiHEUHOM cHCTEeMBI», «Pa3ButHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHUS YEIOBEKA W UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTallblla, KPOMAHBOHIIA), CJICTIKU WJIU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[TpakTtuueckast padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHHUHN U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKOJorvs Kak Hayka. 3aJaud U pa3Jenbl IKOJIOrHH. MeToIbl SKOIOrH4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OWOTHMYECKHME U aHTPOIOreHHble. JlelcTBUE HKOIOTrHYECKUX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTaHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkens.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdonorunueckiue 0COOEHHOCTU PACTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 IK0JOrH4ecKre CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreonenoze. @OYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL: TPOAYKUWH, YHCIEHHOCTH, Ounomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONOreHHbIe U3MEHEHHs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0rMHY U OXpaHa IPUPOJIBI.

JlemoHcTpanum:

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

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapHukoBbiil s3pdext», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mojenb-anmmIukanus «TunuyHble OHOLEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOJUIEKIIUU «bHoleH03Y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, H300paxkKeHUsi OXpPaHIEMbIX BHJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOGHHUS  OOy4YalOIIMMHUCS MPOrpaMM  CpPEAHEro  o0mero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOCHUS mpenmera «buonorus» AOCTUraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IMpoOIeccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TpaAuIHAsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCIIUTATEIBHOMN JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TIO3HABATEIIbHBIX M MCCJIEAOBATEILCKUX 3aJlad, YBaXXUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY Hapojlly, 4yBCTBa OTBETCTBEHHOCTU MEpEN
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

ujenHas yOeKJIEHHOCTh, TOTOBHOCTh K CIYKE€HHMIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHHATHS I[IEHHOCTEN CEMEWHOM JKU3HU B COOTBETCTBHHM C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICUCTBHUS JKUBOUW MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3alus 370pOBOro W 0e30MacHoro obpasa >KU3HU
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMAaHUE IIEHHOCTH TMPAaBWI HWHIUBUIYAIHPHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHKE [IEHHOCTU MacTEepCTBa, TPYAOJII00UE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEC K paszinuHbiM cepam mpodeccuoHaTbHON JeATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pealn30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TI00ATLHOIO XapakTepa JKOJIOTHYECKUX MpoOJeM U MyTell ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HAIPABJICHHBIX HAa COXPAHEHHE pPaBHOBECHS B DKOCHUCTEMAaxX, OXpPaHYy BHIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HEMNpUITUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKpYKaIOUIEH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJICACTBUS NPEAIIPUHUMAEMBIX JEUCTBUM U MPEAOTBPAIIATh UX;

HaJIMYUE€ PA3BUTOrO KOJOTMYECKOTO MBIIIJICHUS, YKOJTOTMYECKON KYJIbTYPHI,
OITbITa JIEATEIILHOCTH 9KOJIOTUUCCKOM HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUUECKOUN JIEATEIBHOCTH 3KOJIOTHYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIILCKOM KYJIBTYPhl KaK CpPEACTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBiIeHUs 00 OKpY)KalollleM MHUpPE KaK O €IMHCTBE IMPHUPOJIbI, YeIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PEeCcypcHbIE  MPOOJEMBI  Pa3BHTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MMOHMMAaHHUE CYUIHOCTH METOJOB MO3HAHMS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
MMEIOIINUXCS JAHHBIX C LEJIbI0 MOJYYECHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO EATEIbHOCTh MHIAUBUAYAJIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysbTaThl OCBOCHHSI yuyeOHOro mnpenmera «buomorusi»
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (YHKLIMOHANBHOM
IPAMOTHOCTH W  COLIMAJIBHOM KOMIIETEHIIMM OOYy4YaronIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpEeNeNsATh LeNU JASATEIbHOCTH, 3ajlaBasi MmapameTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITENBHOCTH C IOCTABIEHHBIMH LIETISAMMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB W SIBJICHHIA
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJICHUS (MHIYKTUBHBIC, JI€NYKTHUBHbBIC, IIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  Pa3HOro  poOJa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUM AESTEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HAaBbIKAMU y4eOHO-UCCIIEIOBATENLCKON U MIPOEKTHOM JAeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABICHHBIN MOUCK IEPEHOCa CPEACTB M CHOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE WJEH, MPEJIaraTb OpPUrMHAIbHbIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTe), aHaIu3UpOBaTh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckod MHMOpMaLNKU, HEOOXOAUMOMN NIl BBINOTHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
O6uonornyeckor nHdopmaruu (cxembl, TpaduKky, TUarpaMMbl, TaOIUIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKHUe 3HAKKM U CUMBOJIBI, (OpMyIbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBJISATH KOMMYHUKAIIMK BO BCeX c(hepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1a4, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH IMO3HMIIMKA JPYTUX YYaCTHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJAJICTh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJEHCTBHSI, TTOHMMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIWBHIYaIbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJSTh IO3UTUBHOE CTPATETHUYECKOE TMOBEJECHUE B Pa3IUYHbBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4yu B 00pa3oBaTEIbLHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

paciupsTh paMK{ y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICAUTENBHBIX MPOILIECCOB, MX PE3yJbTAaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JIPYroro 4eaoBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHUW, BUABI EATEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHUSA U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX y4EOHBIX CHUTyalUsiX, a TAKK€ B PeaJIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ysbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUPa W HAy4YHOI'O MHPOBO33PEHHs, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB U NpEBpalleHUE
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIorMa MOJIEKYJIsApHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOII0IeHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITUN, TEOPUM M 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEUIECTB M MPEBpAlleHUs] YHEPTrUM B KJETKe, (HOTOCUHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJIICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOMU ounonoruu u OMOTEXHONOTUM I PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEIIMBAHMS JJIA MPEICKAa3aHUsl HACIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHBIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOIO COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAIIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (HOPMHPOBAHUHU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBhIBATh COJEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB WU TOHSITHIL:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, TMPOJYIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, I[eNd TMHTaHus,
AKOJIOTHYECKas Mupamua, OuoreoleHnos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenuss o 6uocepe B. M. Bepnaackoro),
OIpENENATh TPAaHUIIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  HKCIIEPUMEHTa,  BBIABM)KEHHWE  TUIIOTE3bl,  BBISBJICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOMYyUYEHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHBbIC MPHU3HAKU CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUIOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMUECKHX (AKTOPOB Ha OpraHU3Mbl, IepeHoca
BEIIECTB M TOTOKAa SHEPrUM B DKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJYyYEHHbIE 3HAHUS Al OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOMU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpele, NMOHUMaHHEe HEOOXOIUMOCTH HCIOIb30BAaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBujia mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  IJ100AJbHBIE  DKOJIOIMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCTIOIh30BaTh OHATUHHBIN anmapat OUOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHoBaHMe pa3/iesioB U TeM
MPOrpaMMbl

KoanuecTBo 4acos

Bcero

IIpakTyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Bunnl
AesITeJIbHOCTH
o0yuyarmmxcsi ¢
yueToM padouei
NMPOrpaMmblI
BOCIIUTAHUS

buoiorus kak Hayka

0.5

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

VYyeOHas cutyanus,
HaIpaBJIeHHAs Ha
CIIOCOOHOCTH
OIICHUBATh BKJIA]]
POCCUICKHX YUEHBIX
B CTAHOBJICHUE U
pa3BuTHE OMOJIOTHH,
MOHUMAHHUS
3HaueHUs! OMOJIOTHH
B MIO3HAHUH 3aKOHOB
MIPUPOJIbI, B )KU3HU
YeJioBeKa u
COBPEMEHHOTO
00111eCTBA;
MOHUMaHUe
crienuuku
OHMOJIOTUH KaK
HAyKHU, OCO3HaHUsA €€
poJu B
dbopMupoBaHUU



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

pannoHAIEHOTO
HAyYHOTO
MBIIILICHUS,
CO3/IaHUH
IIEJIOCTHOTO
npeacTaBiIeHUs 00
OKpY’KaloIeM MUpe
KaK O €JJMHCTBE
HOpUPOBI, YeJIOBEKa
1 00IIeCTBa, B
NIO3HAHUU
HPUPOJTHBIX
3aKOHOMEPHOCTEU U
peleHnn nmpoodiem
COXpaHEHHUS
HPUPOTHOTO
paBHOBeCHSI.

JKuBbIC CHCTEMBI B X OopraHu3anusa

bu6nuorexa LIOK
https://m.edsoo.ru/7f41c292

VYuebHast cuTyanus,
HarpaBJICHHas Ha
IMOHUMaHue
CYITHOCTH METOJIOB
MMO3HAHUS,
UCTIONIE3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJB30BaTh
MOJTy4aeMbIC 3HAHHUS
JUIS aHAJIM3a U
00BACHEHHS



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

SIBJICHUI
OKPY’KaIOIIIEeT0 MUpPa
Y TIPOUCXOISIIIINX B
HEM M3MEHEHUH,
yMEHUE JenaTh
000CHOBaHHBIC
3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX
(baxToB U
HMEIOITUX CSI
JIaHHBIX C LIENIBIO
MOJTYYCHHUS
JIOCTOBEPHBIX
BBIBOJIOB;

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKHU

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

OBpucTuyecKas
Oecea O IIEHHOCTH
Hay4HOU
JeSATENBHOCTH.

Pasmuoxxenne n WHAUBHUIYAJIbHOC
Pa3sBUTHC OPraHU3MOB

bu6nmorexa [IOK
https://m.edsoo.ru/7f41c292

YyeOHas cuTyanus,
HaIpaBJCHHAs Ha
3aMHTEPECOBAHHOCTH
B TIOJTyYCHU U
OHOJIOTNYECKHUX
3HAHUHU B LEIIX
MOBBILIEHHS OOIIEH
KYJIBTYPHI,
€CTECTBECHHO-
Hay4HOU
TPaMOTHOCTH, KaK



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

COCTAaBHOMW YacTH

G yHKIMOHATBHON
IPaMOTHOCTH
oOyuaromuxcs,
bopmupyemoii npu
U3y4YEeHUH
Ouosoruu.

X(H?»HGI[QHTCHBHOCTB KIJIICTKH

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

becena o Bkiange
POCCUNCKUX y4EHBIX
B CTAHOBJIEHUE H
pa3BuTHE OMOJIOTHH,
MMOHUMAaHUN
3HAYEHUS OHMOIOTUHU
B II03HAHUH 3aKOHOB
TIPUPOJIBI, B KH3HH
yeJoBeKa u
COBPEMEHHOTO
o01ecTBa.

HacnencTBeHHOCTL U HI3MEHYUBOCTD
OpraHu3MOB

1.5

bu6nmorexa [IOK
https://m.edsoo.ru/7f41c292

YyeOHas cuTyanus,
HaIpaBJICHHAs Ha
yOEXKIEHHOCTH B
3HAYUMOCTH
OMOJIOTHH TS
COBPEMEHHOM
[IUBHITU3ALIHH
obecneueHUs
HOBOT'O YPOBHS
pazBUTHS
MEIUIMHEI,



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

cO3/1aHue
MEPCICKTUBHBIX
OMOTEXHOJIOTHH,
CHOCOOHBIX pelaTh
pecypcHbie
poOJIEMBI pa3BUTHS
YeJI0BEYCCTBA.

Cenekrust opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTUH

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

VYuebHast cutyanus,
HarpaBJICHHas Ha
yOEXKIEHHOCTH B
3HAYMMOCTH
OouoJsioruu s
COBPEMEHHOM
[IUBHJIN3AIIH:
obecrneueHus
HOBOT'O YPOBHS
pa3BUTHS
MEIUIAHEI,
co3JaHue
MIEPCIIEKTHBHBIX
OHMOTEXHOJIOTHA,
CHOCOOHBIX peaTh
pecypcHbie
po0OJIeMbI Pa3BUTUSA
YeJI0BEUECTBA,
MOMCKa MyTer
BBIXOJIa U3
r100aabHBIX
9KOJIOTHYCCKUX
npo0JeM u



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

obecrieueHus
nepexoja K
YCTOMYHUBOMY
pa3BUTHIO,
paloHaIbHOMY
UCIIOJIb30BaHUIO
MIPUPOTHBIX
pecypcoB u
(dopMHpOBaHHUIO
HOBBIX CTaHIapTOB
KHU3HU

PesepBHOE Bpems

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34



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

11 KVIACC

Ne i/

HaumeHnoBaHue pa3/iesioB U TeM
MPOrpamMMbl

KoanuyecTBo 4acoB

Bcero

IIpakTHYeckune
padoTsI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Buawbl
IesATeJIbHOCTH
o0yyawuuxcs ¢
y4eToM padouei
NporpaMMmbl
BOCIIUTAHUA

DBOMIOIIMOHHASA OUOJIOTHS

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

VYueOHast cuTyanus,
HarpaBJICHHAs Ha
CIIOCOOHOCTH
OIICHHUBATh BKJIaJ]
POCCHICKHX
Y4EHBIX B
CTAHOBJICHUE U
pa3BHUTHE
OmoJIornu,
MTOHUMAaHHS
3HAYCHUS
OnoJIOruM B
[MO3HAHHUH 3aKOHOB
PUPOIBI, B KU3HH
YyeJaoBeKa U
COBPEMEHHOTO
o01iecTBa.

BO3HI/IKHOB€HI/I€ H paSBI/ITI/Ie JKNU3HHU Ha
3emite

0.5

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

becena,
HaHpaBHGHHaH Ha
IIOHUMAaHHUEC
CYILIHOCTH METO/IOB



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

MO3HAaHUA,
UCIIOJIb3YEMBIX B
€CTECTBECHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIO/IL30BATh
MOJTydaeMbIe
3HAHUS IS
aHanu3a u
00BsICHEHUS
SIBIICHHI
OKPYXKAFOIIeTO
MUpa 1
MIPOUCXOSIINX B
HEM U3MEHECHMUI,
yMEHUE JenaTh
000CHOBaHHbBIE
3aKJIIOUYCHUS Ha
OCHOBE Hay4YHBIX
(hakToB M
HMEIOIINXCS
JTAHHBIX C LEJIBI0
MOJTyYSHUS
JIOCTOBEPHBIX
BBIBOJIOB.

OpraHu3Mbl 1 OKpyXKarolias cpefa

bu6moreka [JOK

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

[IpakTukym,
HaIlpaBJICHHBIN HA
HENpusaTHe
JICHCTBUH,
MPUHOCSIINX BpeL



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

OKpYyXarolei
MPUPOIHOM cpenie,
yMEHUe
MIPOTHO3UPOBATH
HeOJIaronpusITHbIE
HKOJIOTHYECKHE
MTOCJICICTBUS
MpEeANPUHUMAEMBIX
JIEUCTBUN U
MpeAOTBpAIIATh UX.

COOGH.IGCTB& M 3KOJOTHYCCKUC CUCTEMBI

bu6anoreka LIOK
https://m.edsoo.ru/7f41cc74

VYyebnas cutyanus,
HaIpaBJIeHHAs Ha
pa3BuTHE
SKOJIOTHYCCKOTO
MBIIIICHUS,
DKOJIOTUYECKOMN
KYJbTYpPHI, OIbITa
JICATCIIbHOCTH
AKOJIOTUUECKOM
HaIpaBJIE€HHOCTH,
YMEHHUS
PYKOBOJICTBOBAThCS
HMH B
IMO3HABaTEILHOM,
KOMMYHUKATUBHOM
U COLIMAIbHOU
MIPaKTHUKE,
TOTOBHOCTH K
Y4aCTHIO B
MPaKTUYECKOM



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

NESITEIILHOCTH
JKOJIOTUUECKOM
HAaIMPABIECHHOCTH.

PesepsHOe Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41lcc74

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuuecTBo yacoB
No 11/m Tema ypoka Mparruseckue DJIeKTPOHHBIE HU(PPOBbIE
Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI
1 BHOTOMMA B CHCTEMe HayK 1 bubmmorteka IHOK https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

MeTo/1p1 TO3HAHUS )KUBOW MPUPO/IBL.

2 Mpaxririecias padora Ne 1 1 0.5 bubnuoreka [IOK https://m.edsoo.ru/863e6122
«Hcrosib30BaHMe PA3IMYHBIX METOJIOB MPH
W3YYCHUN OMOJIOTHYECKIX 00BEKTORBY

3 bronoririeckite CHCTEMEI, MpOLECCH! H 1X 1 bubnuoteka [{OK https://m.edsoo.ru/863e6564
U3Yy4YEHUE

4 AuMriecknit cocTas wieTkn. Bona 1 bubnuoreka I{OK https://m.edsoo.ru/863e674e
MUHEPAITLHBIC COJIN

5 benku. CocTaB u cTpoeHue 6eIKoB 1 bubnmnoreka [{OK https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHEe
katanmzaTophl. JJaboparopnas padota Ne 1

6 «M3yueHne KaTaIuTUYECKONW aKTUBHOCTH 1 0.5 bubnmnorexa [HOK https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJias3bl)»
VraeBoanl. JIunuael but6mmoreka LIOK https://m.edso0.ru/863e6870
Hyxnennossie kucnotsl. ATO bu6muoreka [TOK https://m.edsoo.ru/863e6d5¢

9 Hetopist it METORb! H3YHEHHNS IETKIL. 1 but6mmoreka [IOK https://m.edsoo.ru/863e6e88
Knerounas Teopus

10 Krnerka kak 1enocTHas xuBasi CUCTEMa

11 CrpoeHue 3yKapuoTHYECKOM KIIETKH. 1 0.5 bubnmnorexa LHOK https://m.edsoo.ru/863e6ff0



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

JlaGoparopnas pa6ota Ne 2 «M3yuenue
CTPOCHUS KIIETOK PAaCTeHUH, JKUBOTHBIX,
rpuOOB 1 GaKTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOINpenapaTax u ux

https://m.edsoo.ru/863e716¢

OTIHCaHUE
12 OOMEH BELIECTB WIA META00IN3M but6mmoreka [{OK https://m.edsoo.ru/863e766¢
13 doTocuHTEe3. XEMOCHHTE3 bu6mmoteka IIOK https://m.edso00.ru/863e7c98
14 DOHepreTUyeckuii 0OMeH bu6muoreka LIOK https://m.edsoo.ru/863e7aae
’KuzHeHHbIN IHUKI KIeTKU. Jlenenue
KJeTku. Muros. Jlabopatopnast pabora Ne 3
15 «HabOnroerrie MUTO3a B KJIETKaX KOHYHKA 0.5 but6mmoreka [{OK https://m.edsoo.ru/863e7dcd
KOpEIIIKa TyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 Ij:;;::;ma Oeitkca. Peakiuus MaTpiHOro bubmuorexa IIOK https://m.edsoo.ru/863e796e
17 Tpaucnauus — OuocuHTe3 Oenka bubnmnorexa HOK https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — BUPYCHI bu6muoreka LIOK https://m.edsoo.ru/863e7540
19 (DOPMBI PASMHOKEHI OPraHH3MOB but6mmoreka I{OK https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
20 Metio3 bubnuoreka ITOK https://m.edsoo.ru/863e7f4a
OObpasoBaHue U pa3BUTHE MOJOBBIX KIETOK.
21 Omzonotsoperne. Jlabopatopras pabora Ne 0.5 bubmuoreka IIOK https://m.edsoo.ru/863e81b6
4 «M3y4yeHure cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpPOIIPErapaTax»
22 WNupuBuayanbHOE pa3BUTHE OPraHU3MOB Bbubmumoreka LIOK https://m.edsoo.ru/863e8436
23 E:;Z?{ii;;aym O HACICACTECHHOCTI ] bubnmoreka [{OK https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEI0BaHUs bubnmnorexa LHOK https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

MpU3HAKOB. MOHOTMOPUIHOE CKpEIIMBaHNE

25

JuruOpunHoe ckpenBaHue. 3akoH
HE3aBUCUMOT'0 HACJIEIOBAHUS IPU3HAKOB

but6mmoreka LIOK https://m.edsoo.ru/863e89a4

26

CuenuieHHOE HaceI0BaHUE PU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO U
JTUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MUKPOIIpErapaTax»

0.5

bubnuotexa [{OK https://m.edsoo.ru/863e8c60

27

I'enetuka moma. HacinenoBanue IMPU3HAKOB,
CICIIJICHHBIX C IIOJIOM

bu6mmoteka IHOK https://m.edso00.ru/863e8c60

28

N3menunBocts. Henaciencreennas
M3MeH4MBOCTb. JIaboparopHas pabota Ne 6.
N3yuenne MonupuKamoHHON
WU3MEHUYUBOCTH, IOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON
KpHUBOW»

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863e8efe

29

HacnenctBenHast U3MEHYHBOCTD.
JlaGopaTopHas padora Ne 7. «AHanu3
MyTanuil y Jpo30(huiIsl Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

bubnuoreka IIOK https://m.edsoo.ru/863e8efe

30

I'eHeTnka yenoBeka

bubmuoreka IIOK https://m.edsoo.ru/863e8d78

31

PesepBHblit ypok. O60011eHNE 110 TEMe
«HaciieIcTBEHHOCTH ¥ I3MEHYHBOCTH
OpPTaHU3MOBY

32

CenekIus KaK HayKa v MpOIECcC

bubmunoreka IHOK https://m.edsoo.ru/863e¢9214

33

MeTobl U JOCTHKEHUS CEISKIINU paCTeHI/Iﬁ
M JKMBOTHBIX

bubmunoreka IHOK https://m.edsoo.ru/863e¢9214

34

broTtexHomorus Kak oTpacib MPOU3BOICTBA

bubnuotexa [{OK https://m.edsoo.ru/863e9336



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

KoauuecTBo yacoB JIeKTPOHHBIE
Ne n/m Tema ypoka Konrpoabusie | IlpakTnyeckue tupposhie
Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS TpeACTaBICHUN 00 1 bu6nmoreka [IOK
ABOJIFOIUH https://m.edso0.ru/863e9570
bu6nmoreka [IOK
3 MiriposBosmioLus L https://m.edso0.ru/863e9cle
[Momynsamust Kak 3JIeMEHTapHas eUHUIIA
4 BUJA ¥ BoroIuy. JlaboparopHas pabota 1 05 bubnmorexa [JOK
Ne 1 «CpaBHeHune BUI0B 110 https://m.eds00.ru/863e99c6
MOP(}OTOrHIecKOMy KpUTEPHIO)
5 JBmxyue cuiibl (3JeMeHTapHbIe (PaKTOpHI) 1 bubnunoreka [IOK
SBOJIIOIAU https://m.edsoo.ru/863e9da4
. bubnmnoreka [IOK
6 EctectBenHslit 0T00p U ero (GopMbl 1 httos://m.e dSO(I)_Fru 1863e9ed0
Pe3ynbTaThl 3BOMIIOINN:
MPUCTIOCOOJIEHHOCTh OPIraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubnmoreka [IOK
Ne 2 «Onucanue npucrnocoO0IeHHOCTH https://m.edso00.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
Xapakrepay
8 Hanpasnenus u myTd MaKpo3BOJIIOLIMH 1 Brbmorexa LIOK

https://m.edsoo.ru/863e9cle



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

HeobpatumocTs 3BOMIONINN

Uctopust xu3HU Ha 3emiie U METObI €€

10
U3YyUCHUS
11 I'unoressl NPOUCXOKACHUSA KU3HU HA bubnnoreka [IOK
3emiie https://m.edso0.ru/863ea5a6
12 Pa3Butne xu3Hu Ha 3emMiie 1o spam u bubnuoreka [IOK
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Talbl 3BOTIOLHUN
PacCTUTENHHOTO U KUBOTHOTO MHPA. Bu6orexa LIOK
13 [TpakTraeckas padorta Ne 1 «I/IszfquHe 0.5 https://m.edsoo.ru/863eaghe
MCKOITA€MBIX OCTATKOB PACTCHUN U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnmoreka [JOK
MHupa https.//m.edso0.ru/863ea48e
15 DBOJTIONHS YeTIOBeKa (aHTPOTIOTEHE3) Et?iH;;T:;Zggg 63eac2C
16 JBmwxymue cuibl ((hakTopsl) bubnnoreka [IOK
AHTPOTIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINA YEJIOBEKA
18 Uenoseueckue packl ¥ IPUPOJIHBIC bubnnoreka [IOK
aJlanTaluy 4ejaoBeKa https://m.edso0.ru/863eaea2
PeseprubIiil ypok. O600111eHIE TIO TEME
19 «Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU HA
3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl 0OuTaHUs U SKOJIOTHYECKHE bubnmoreka [JOK
bakTopbI https://m.edsoo.ru/863eafec
22 Abuotnueckue (axropsl. JlabopaTopHas 0.5 bubmmorexa [IOK



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
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopdonornyeckue
0COOEHHOCTH PAaCTEHHH U3 Pa3HbIX MECT
obutanusy. JlabopaTopHas padora Ne 4.
«BnusiHEe cBETa HA POCT U pPa3BUTHE
YEePEHKOB KOJIEyCay

https://m.edsoo.ru/863eb10e

23 buoTtnueckue paxTopsl bubamorera LOK
https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
24 nomyssitiin. [IpakTudeckas padora Ne 2 05
«ITocU€T MIOTHOCTH MOMYISALNUN pa3HbIX
BHUJIOB PACTEHUI»
25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 Et?sz;;T:;zggg 63eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) bubmmorexa [IOK
https://m.edso0.ru/863eb46a
OcHOBHBIE TTOKA3aTEN IKOCUCTEMBI.
27 Dxonorudeckue nupamuasl. CBoCTBa bubmorexa [OK
sxocHcTeM, CyKiecous https://m.edso00.ru/863eb5fa
28 IIpupoHbIE SKOCUCTEMBI
29 AHTPOIIOTEHHBIE YKOCUCTEMBI
30 buocdepa — riobanbHas sKocucTeMa bu6numorexa [IOK
3emun https://m.edsoo0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ouochepsl https://m.edso00.ru/863ebd16
32 YenmoseuecTBO B Onochepe 3emin
33 CocyiecTBoBaHUE TPUPOABI U bubmuotexa [IOK
YEIIOBEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000IICHHE TEMBI



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorusa. O6mas 6uonorus, 10 knace/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHMYCHHOM OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

* buonorus. O6mas 6uomnorus, 11 knace/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O011iecTBO ¢ OorpaHUYE€HHON OTBETCTBEHHOCTHIO «J[PODA»;

AxnmonepHoe obmrectBo «M3marenscTBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

https://rosuchebnik.ru/material/biologiya-10-klass-metodicheskoe-posobie-/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. Ludposas nadopaTtopus: Mukpockorn nupposoit microlife, uarepakTuBHOE
nocobue «Jk3ameH-Menuay: Harnsanas ouonorusi. Pacrenus. pubsl. bakrepuu;
Xumus KIeTku. BeniecTBa, KIIETKA U TKaHU pacTeHUi; BBeneHre B HKOJIOTUIO;
DBOIOIMOHHOE YUYCHHE; KOMIUIEKT JJabopaTopHoro obopyosanus Cornelsen,
KOMILJIEKT JIEMOHCTpaIMoHHOro obopynoanus Polytech.

2. udpoBbie KOMIOHEHTHI Y4€OHO-METOJUYECKUM KOMILIEKCaM 110 OCHOBHBIM
paszenam Kypca OMOJIOTHH.

3. Konnexuus udpoBbIx 00pa3oBaTeNbHBIX PECYPCOB MO KypCy OHMOJIOTHH.



4. O61enoap30BaTeNbCKUE IU(PPOBBIC MHCTPYMEHTHI YUECOHOM IeITEIILHOCTH.

5. Cneunanu3upoBaHHbIE TUGPOBBIE MHCTPYMEHTHI y4eOHOM 1eATETbHOCTH.
HNuTepuer-pecypcebl:

* http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tox6opka naTepHeT-
MaTepuasoB JyIsl yuyuTesed OUOIOTruU MO Pa3HbIM OUOIOTUYECKUM TUCITUTUTMHAM.
* http://school-collection.edu.ru Enqunas komnekius mudpoBbix
0o0pa3oBaTeIbHBIX PECYPCOB.

* ®IINOP

* https://bio-vpr.sdamgia.ru/






