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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TOAXO0J0B K (POPMHUPOBAHUIO COJACpPNKAHUSA Yy4yeOHOTo MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma no Ouosorum Ja€T NpeNCTaBICHHE O LENsAX, 00 oOuei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue Mo paszienaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpamme 1o OHONOrMM TakXe YUYWTHIBAIOTCS TPEOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIil ypOBEHb) peai30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTaUUN JTMYHOCTH, SIKOJIOTUYECKOTO MBILUIEHUS, MPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buonorus» MpOaUKTOBAHO HEOOXOIUMOCTBIO 0OecIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHe cpenHero oomero oOpa3oBaHHMs 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTIIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPIraHM3allMd WM DBOJIIOLMUH, CO3IAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAaKXKe JJIs PELICHUS] BOCIIUTATENIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHero oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluud OHOJOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEpP)KaHUs, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Ot6op comepkanusi yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIEPKAaHUs, KOTOPbIE CITY>KAaT OCHOBOM Il (POPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CrtpykTypupoBaHHe CoOJep)KaHus Y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTUM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouosnornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npenmera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OMOJOTUYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIMX OCHOBOM
u1st GOPMHUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHre y 0O0Yy4YarOIIUXCS TMO3HABATENbHBIX, WHTEIJICKTYaJIbHbIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydJaromuxcsi oOwel KyJabTypbl, (PYHKIMOHAIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSTH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHrue y OOydYaOMIMXCA YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHUM ISl TIOBBIIIECHUS YpPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHHI B TOBCEIHEBHOW KU3HU
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAKOLIEH
cpene, COOCTBEHHOMY  37I0POBBIO, OOOCHOBaHME M  COOJIIOJICHUE  Mep
npodUIaKTUKU 3a00JIeBaHUH.

B cucreme cpemnero oOmiero oOpazoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.



Jnst  w3ydeHuss Owosormyi Ha 0a30BOM YPOBHE CPEIHETO OOIIero
oOpazoBanus otTBoautTcs 68 yacos: B 10 kmacce — 34 gaca (1 gyac B Hexenio), B 11
kiacce — 34 Jaca (1 Jac B Heeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoasl MO3HAHUS KUBOW mpuUpoAbl (HAOIIOJEHUE, HSKCIEPUMEHT,
ONKMCAaHHWE, U3MEpeHue, KiaccupuKalus, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JeMmoHcTpanuun:

[Toprpersr: Y. dapsun, I'. Mennens, H. K. Konpsnos, /[xx. Yorcon n ®.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuEe pa3IMYHBIX METOAOB IPH
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKupble cucrembl (OMOCHMCTEMBI) Kak MpPeIMET HW3Y4YEHUsT OHOJIOTHH.
OTanume KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CpoiictBa OuocucteM U UX pa3HooOpazwe. YpPOBHM OpraHu3aluu
OMoCHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBbIA,  OpPraHU3MEHHBIN,
MONYJISITUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOT€OIICHOTHYECKUM ), OMOC(hHEpPHBIH.

JlemoHcTpanuu:

Tabnuiel U cxembl: «OCHOBHBIE MPU3HAKHU JKU3HWY, «YPOBHU OpraHU3aIuU
YKABOW MPUPOIBD».

O6opynoBanue: mojaesb MoJiekysibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBRA.

OyHKIIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kierke. I[lomnepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonormyeckue
byHKIIUM OETIKOB.



depmeHTsl — Oumonoruueckme Kartammszatopel. CrTpoenme (depMeHTa:
aKTUBHBIM IIeHTp, cyOctpatHas cneunduunocts. KodepmeHnTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBonapl: MoOHOcaxapuibl (TJIIOKo3a, pubo3a U Je30Kcupubo3a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurnuuepuasl, ¢ochomunuabl, crepouabl. [uapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuumu sunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuasr — MoOHOMEpBI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[Muronoruss — Hayka o Kierke. KierouHas Teopus — MpuMep
B3aUMOJCHCTBUS UAEH M (AKTOB B HAyyHOM IO3HAHUHM. MeToabl H3y4YEHUS
KJIETKU.

Knerka kak menoctHas »xuBas cucrema. OOImMe NTPU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyabsl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KieTOK: »yKapuoTHuUecKas M mpokapuoTuueckas. OcOOEHHOCTH
CTpPOEHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapart ['ombmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHAPWM u TiacTua. Bunsl tmactun. HememOpaHHbIC
OpPraHoOu/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. DYHKIMHM OPraHOUAO0B KJIETKU. BKIltoueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue sapa: sijaepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEY.

Tabmumsr u cxembl: «llepuonnyeckass Tabnula XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «bruocunTtes 0enka», «CTpoeHne MOJIEKyJIbl OenKay,



«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOW KIIETKW», «CTpOeHuEe KXKUBOTHOW KIIETKW»,
«CTpoeHHE pACTUTENBbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMIuab.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHUE JUIsl TMPOBEACHUS
HAOMIOICHUH, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPONpEnapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pa6ora Neo 1. «M3yueHue KaTaUTUYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopnass paGota No 2. «l3yueHue CTpoeHHs KJIETOK pPaCTCHU,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OIMCAHUEN.

Tema 4. /Ku3HeaesiTeJJbHOCTb KJIETKH.

OOMeH BellecTB, WM METab0IU3M. ACCUMIIIAIUSA (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonn3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPruM B NOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BeniecTB: aBTOTpOQHBIN U reTepoTpodubiid. Poibs pepmenTon
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBass W TeMHOBasg (a3l (orocuHTe3a. Peakuuu
¢dorocunTeza. IpdekTuBHOCTh (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A IS )KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HaY€HUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreruueckuii oOMeH B kieTke. PaciiernuieHue BelecTB, BbIAEICHHE U
aKKyMyJIMDOBAaHHE OHHEPruM B KJIETKE. OTambl SHEPreTHUecKoro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KucmopogHOE OKHUCIEHHWE, WM KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakumm wMarpuunoro cuHre3a. ['enernueckas wuHbopmanus u JIHK.
Peanuzanmsi reHetudeckoil uHopmanmu B KiIETKe. [|'eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHokucior. Ponas pubocom B
OouocuHTe3e Oenka.

Hexnerounsie popmbl sxu3HU — BUpyChl. Mictopust otkpsitust Bupycos (/1. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC



Bupycamu. Bupyc mmmynonedunura yenoseka (BHUY) — Bo36yautens CIIN/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabnuipl u cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

ObopynoBanue: moaenu-anmunkanuu «Y asoenune JJHK u tpanckpummmsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii LUK, WU KU3HEHHBIM LUK KiIeTku. MuTepdaza u MHTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[MTOJIOrMYECKUE OCHOBBI  Pa3sMHOKEHHS M  UHIAUBUIAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. [Iponeccel, nmpoucxoasimme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — allonTo3.

®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U noioBoe. Buasl Oecnonioro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBO€ pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIIONOrO.

Meiio3. Craguu meito3a. IIpoueccsl, mpoucxonsme Ha CTaausIX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOTOrM4eckuid CMBICT U
3Ha4YEHUE Meno3a.

['ameTtorenes — mnpouecc oOpa30BaHUs IOJIOBBIX KIJIETOK Y JKUBOTHBIX.
[TonoBBIE JK€J€3bl: CEMEHHMKH U SUYHUKU. OOpa3oBaHuE W pPa3BUTHE TOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMLEKIETKAa) — CIEepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWIIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBunyanpHoe pa3BuTue (OHTOTEHE3). OMOpPHOHAIIBHOE pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHorere3. IloctamOpuonanbHOe paszButue. TuUIb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsiMoe (IMYMHOYHOE). BausHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuupr 1 cxembl: «POpMBbl pPa3MHOKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOXKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukn», «Pemmmkamus JHK», «Mutosy,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBanue: MHUKPOCKON,  MHUKpompenapatel  «CrepmMaTo30UIbI
MJIEKOIUTAIOWIETO», «SIHIIeKIeTKa MIIEKoNUTaromero», «Kapunoknaes B KieTkKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopnass padota Ne 3. «HaOmromeHue mMuTO3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHasi pabora Ne 4. «M3yueHue CTpoeHHUS TMOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieACTBEHHOCTh 1 MK3BMEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3agaun reHeTuku. Mcropusi pa3BUTHS TeHETUKU. Poib
IIUTOJIOTUM U SMOPHOJIOTMM B CTAaHOBJICHUM TE€HETUKH. Bkiaa poccuilckux u
3apyOeKHBIX  Y4EHBIX B pa3BUTHE  TEHETUKU.  MeETOAbl  TEHETHKH
(ruOpuI0JIOTUYECKH, HATOTC€HETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIN ).
OcHOBHbBIC TEHETHYECKHE TMOHATHUS. ['eHeTHueckass CUMBOJIUKA, UCIOJIb3yeMas B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTHU HAclIeI0BaHUsI MPU3HAKOB, YCTaHOBJIEHHBIE ['. MeHenem.
MoHorubpuHoe CKpelmuBaHue. 3akoH eauHooOpa3us THOPUAOB MEPBOrO
nokojieHus. [IpaBuno JOMUHUpOBaHUS. 3aKOH paCUICIICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CcKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpenBanue. Fcrnonp30Banne aHATM3UPYIOIIETO CKPEITMBAHNUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuerienHoe HacienoBanue mnpu3HakoB. Pabdora T. Moprana 1o
CUEIJIECHHOMY Hacle0BaHUI0 TeHOB. HapyllleHue cuerieHusl TeHOB B pPe3ysibTaTe
KPOCCUHTOBEpA.

XpoMocOMHasi TEOPUS HACIEICTBEHHOCTH. | e HeTHUEeCKHE KapThl.



I'enetuka nona. XpoMOCOMHOE OIpEAEIeHUE 1mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHUYHBOCTD. Buner M3MEHYUBOCTHU: HEHACJIEICTBEHHAS U
HacleAcTBeHHas. Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(DUKAIMOHHONW W3MEHUMBOCTH. BapuanMoOHHBIA psAl U
BapuannoHHass kpuBas. Hopma peakumn npusHaka. KonndecTBeHHbIE W
KaueCTBEHHbIC TMPU3HAKKM M UX HopMma peakuuu. CBoilcTBa MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacneactBenHasi, wiM reHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTHUBHAS
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3MeHUYNBOCTh. Kitaccudukanmst MmyTaruii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpu4nHbl MyTaluii. MyTareHHbie (paKkToOphI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHnas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yemoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJbI T€HETHKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T111P-anamm3a. HacmenacTtBeHHsie 3a00JIeBaHUS YEIIOBEKA: TCHHEBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAMIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeToBEeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u  cxembl:  «MOHOrMOpPUIHOE  CKpEIIUBAaHUE U €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTel pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uYenoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHYHBOCTH.

O6opynoBanue: MoJeIU-anIuIUKaIuu «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I['opox moceBHOMY.

JlaGopaTopHble U IpaKTUYeCKUE padoThI:

JIaGoparopHast padora Ne 5. «/3yueHue pe3ynbTaToB MOHOTMOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopnas padota Ne 6. «3yuenne MoaupUKaITMOHHON U3MEHINBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

JIaGoparopHast padota Ne 7. «AHanu3 MyTauui y Apo30(puiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktnueckass padbora Ne 2. «CocraBieHHE M aHAIM3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak Hayka M IIpoOLECC. 3apOKICHUE CEJIEKIIMU U JTOMECTUKALIHS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKUUU. MacCcoBbIil 1 MHAUBUAYAJIbHbIIA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas ruOpummuzanuss U e€ ycnexu. VCcKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHS Kak OTpacilb MPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEHUU.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpetsr: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
HMBanHoB.

Tabmuer 1 cxembl: kapta «LleHTpBl TPOMCXOXKICHHS W MHOTr00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHONOTHHY, «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

OOopynoBanue: MYJSKH TUIOJOB M KOPHEIUIONOB JAWKAX ¢GopM U
KYJBTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03SMCTBEHHBIC PACTEHUSI.



JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Okckypcusi «OCHOBHBIE METOJbl M JOCTHMKEHUS CEJEKLHMH PAaCTeHUA H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS ABOJIONMOHHOW TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerensctBa HBOMOUMM. [lageoHTONIOrMYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MepeXoAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUUECKHE: CXOJCTBA W Pa3iuuvsg SMOPHOHOB pAa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonuonHas Teopuss Y. [lapBuna. IIpeanochuikKu BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpEesEHHAsT U3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrxymue cuiibl ((hakTophl) 3BOJIOLMKM BUIOB B MpHUpojae. MyTallMOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIlt 0TOOp — HampaBisOmui ¢GakTop 3BoIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco6aeHHOCT, OpPraHW3MOB Kak pe3yibTaT 3Boitouuu. [Ipumepst
MIPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(o3bl ¥ HAMOA AN TALINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi.  D@opMbl  IBOMIONMUK:  (UIETHYECKAs, JTUBEPICHTHAs,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[TpoucxoxeHre oT HeCeNUAIM3UPOBAHHBIX TTpeaAKoB. [Iporpeccupyromias
crieruanu3anys. AJanTuBHAs paguarus.

JdemoHcTpanuu:



IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuupr u  cxembl: «Pa3BuTHEe OpraHMYeckoro Mupa Ha 3emiey,
«3apoJIbII TTO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepukc», «PopMbl 00pbObI 3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Wnmoamantamumn», «OOmas aereHepanus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

ObopynoBaHue: KOJJICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAaCKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMU», O0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapta Mupa, KouieKius «DOpMbI COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay.

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

JloHay4YHbIE TIPEACTABICHHUS O 3apOKIEHUM >KU3HU. HayuHble runotessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie Mo 3pam u nepuogaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilanmeo3olickas spa u €€ TepuOAbl: KEMOPHUIMCKUM,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass 53pa © €€ mNepuoabl: MaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KJIMMaTa ¥ IeoJIOTHYECKUX npoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpa Kak OTpakeHHe H3BOMOUUHA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeTOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuUTHe npelcTaBlieHUN
O NPOUCXOXKIEHUU dYesoBeka. MeTonbl m3ydeHusi aHtpornoreHeza. CXoOICTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuwibl  (pakropbl) — aHTpomoreHe3a.  HacnencrBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHBIA 00pa3 KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH HBOJIFOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKoOIMaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHBIE  OOJIbIIME  pachl:  €BPOIEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKkasi).  YUepTel  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JeMmoHcTpanuun:

[Toptpets: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel n cxeMbl: «Bo3aukHoBenne ColHEUHOH cHCTeMbl», «Pa3Butune
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxaenne  4denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHHUS] KAMEHHBIX OPYIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTUYeCKHE padoThI:

[Tpaktuueckas padora Ne 1. «3yd4eHne UCKOMaeMbIX OCTaTKOB PACTEHUHN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranusmsl H OKpysKaloLias cpeaa.

OKOJIOTHsSI KaK Hayka. 3aja4d M pasfensl  dKoJornu.  Mertozsl
DKOJIOTHYECKUX MCCIENOBAHUN. DKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPUOPTAHU3MEHHASI.

Okonorudeckue Qakroprel. Knaccudukanus sKog0orudeckux (QaxTopos:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HKOJIOTHYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abunotudeckue (HaKkToOphl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTOMEPHOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue  ¢akrtopel.  Buabl  OMOTHYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapazutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKUA Tomyisiuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanvs. J[MmHaMyKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JlemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensp.

Tabnuiel u cxemsl: kapta «IIpupoansie 30Hb1 3eminy, «Cpeasl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHble 1 NpaKTUHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JIabopatopHast pabota Ne 4. « BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckass padora No 2. «lloacuér TIOTHOCTH TOMYJSIUNA pPa3HBIX
BUJIOB PACTCHUIN».

Tema 4. Coo0miecTBa M IK0JIOrH4YeCKHE CUCTEMBbI.

Coo0miecTBO opraHu3mMoB — OuoueHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBa,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.



DKoJlorTuuecKre CucteMbl (dKocucTembl). [loHsiTHe 00 »dKOCHUCTEME U
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHThl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luieBble LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBONCTBAa 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoaHbie 3KOCHCTEMBl. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak (akTop yCTOWYUBOCTH OHKocucTeM. CoxpaHEHHE
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYyenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00anbHOW 3KOCUCTEMBL. J[MHaMHuecKoe paBHOBecMe€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOreOXMMHUUECKHE LIUKIIBI 3JIEMEHTOB (yriiepona,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeyectBO B Ouochepe 3emyin. AHTPONOTCHHbIE HM3MEHEHUS B
ouocdepe. 'modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI 17} 4eJIOBEYECTBA. CoxpaHeHnue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabnuupr u cxemsl: «[lumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme WUCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHE#IIasi coCTaBisIOMAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ dexT», «DaKTOphI
paIroaKTUBHOTO 3arpsizHeHust Ouocdeprl», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaenb-anruukanus « Tunuaable OUOIEHO3bI», repbapuii
«PacTtutenbHble coodIIecTBaY, Koyekuun «buoneHosy, «Bpenurenu BaxxHeUIIUX



CENIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapud U KOJUIKIIMM pACTeHUH W
JKABOTHBIX, IIPUHAJICKAINIME K PA3HBIM JKOJIOTMYECKMM TPYIIIAM OJHOTO BHJA,
Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbBIX BHUIOB

paCTeHHﬁ " ) KNBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTHUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycranaBnuBarTcia TpeOOBaHUA K pe3yJbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJIbTATOB OCBOCHUS MNpeamera «bHhoJorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalMuyhe MOTHUBAIlMM K  OOyYeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3YyJAbTaThl OCBOCHUS Mpeamera « buoaorus» JOCTUTaroTCs B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opuposic U
OKPY>KaIOIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS



c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIE€HAa POCCUIICKOro 00I1IeCTBa;

OCO3HAaHHWE CBOMX KOHCTUTYLIIMOHHBIX TpaB U OOSA3aHHOCTEH, yBaKCHHUE
3aKOHa U MPaBOMOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JESITETBHOCTH IIPHU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBIMOJIHEHUU
OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OIpPENENATh COOCTBEHHYIO TO3HMIHMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMH JKU3HU U OOBSCHITD €€;

yYMEHHUE yYUTHIBATh B CBOMX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HBIMU YOEXKICHUSAMHU, KyIbTYPHBIMUA [IEHHOCTAMU U
COLIMAJILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS
yueOHBIX, TIO3HABATEJIbHBIX W HCCIENOBATEIbCKUX 3a/1ay, YBAKUTEIBHOIO
OTHOIIEHWSI K MHEHHIO ONMOHEHTOB IMpPH OOCYXIEHWH CHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKON JEATEIBHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJIECHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOIIEHUWE K TMPUPOAHOMY HACIECAUI0 W TaMITHUKAM
MPUPOABI, JOCTHKEHUsIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TpyAe;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOAMUTENSAM, CO3JAHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEVMHOM XU3HH B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYIHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHKE YMOITMOHAIBHOTO BO3ICCTBUS KMBOM IIPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B pPa3HBIX BHJIaX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusuyeckoro Bocnuranus, GOpMHUPOBAHMSA KYJIbLTYPbl 310POBbS H
IMOLMOHAJIBHOI0 0J1ATONOTy YU :

NOHMMaHUE M peaau3alus 370pOBOr0 M 0O€30MacHOro oOpasza >KHU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHUE LEHHOCTH NPABWI WHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO
0€30MacHOro0 MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMWE MOCJIECACTBUA U HENPUITHS BPEAHBIX MPUBBIUEK (YIOTpeOaeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepPCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW M COLUHAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3nuHbIM cepam mpodecCUOHATILHON NIeITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO U CaMOOOpa30BaHHMIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:
AKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;



MOBBILICHUE YPOBHS JKOJIOTUYECKOW KyJIbTYpbl: NPUOOpETEeHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYKaIOUIEH CPEIbI;

OCO3HaHUE TJI00aJBbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJeM U ImyTed ux
peuieHus;

CIIOCOOHOCTh HMCIOJNIB30BaTh MPHOOpETaeMble MNpU HM3YyYECHUH OHOJIOTHH
3HAHMSI W YMEHUS IMPU PEIICHHH Mpo0JIEM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJIECHUE  TMpaBUI  MOBEIEHUS B IPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHCHUE PABHOBECUS B OKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPHUATUE JIEUCTBUM, MPUHOCSIIIMX BpPEI  OKPYKAIOMIECH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
NOCJIEICTBUS NPEAIPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATD UX;

HaJIU4YMAE  PA3BUTOTO  3KOJOTMYECKOIO  MBIILIEHUS,  3KOJOTHYECKOU
KyJbTYpbl, ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HaIlpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLHUAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYpPhl KaK CpeIcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

MOHMMAaHUE CreuuPuK OHOJIOTMM KaK HayKh, OCO3HaHUs €€ poyiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mnpodaemM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTHHU JJIi COBPEMEHHOM IMBUJIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIaTh PEeCypCHbie  MPOOJEMBI  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MYTEeHW BhIXOJAa M3 III00ATBHBIX AKOJOTHUECKUX MPOOJeM U
obecrieueHusT mepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJTYYEHUW OWOJOTHYECKUX 3HAHUK B MEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTUH;

MMOHUMAHUE CYIIHOCTH METOJOB MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMmble 3HaHMs MJI1 aHajuu3a U
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO MCIIONIb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHUE LIEHHOCTU HAy4YHOM NEATEIBHOCTH, TOTOBHOCTH OCYLIECTBISATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIHOCOOHOCTh K  HEMpPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMMble IS (POPMHUPOBAHUS MHUPOBO33PECHUSI OOYyYaIOIIUXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JPYTHX),
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIMUXCs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

Baagenue YHHUBEPCAJIbHBIMHU Y4eOHBIMHU NMO3HABATEILHBIMHU
AEUCTBUSIMM

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTH M aKTyallM3MpOBaTh  IPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IIPH OCBOCHUU 3HAHWKA MPUEMBI JIOTHYSCKOI'O MBIIUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIIacCU(HUKAIIUH, 000OIICHHUS ), PACKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONPENEIATh LENU JAESITEIBbHOCTH, 3aJaBas IlapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTMUECKHE MOHATHUS U1 OOBSICHEHUS (PaKTOB U SIBJICHUI
YKWBOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKJEHUA (MHAYKTHBHBIE, JEIyKTHBHBIE, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PaccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

OPUMEHATH  CXEMHO-MOJEIBHBIE  CpPeAcTBAa Uil IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKKe  INPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIABICHHBIX B PAa3jIMYHBIX
MH(GOPMAILMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUs MPoOJeMbl ¢ YYETOM aHAIM3a UMEIOLIUXCA
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JIESTEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;

KOOPAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSX PEANbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJICTh HaBbIKaAMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOCKTHOMN
JeSITEIbBHOCTH, HAaBbIKAMU pa3peleHus mpooiieM, COCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHU PAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B MO3HAHMS;

UCIIOJIB30BaTh PA3JIUYHBIE BHUIBl JEATEIBHOCTH II0 IIOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEepIpeTaluy, MpPeoOpa3OBaHHUI0O M NPHUMEHEHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHpOBaTh HAYUYHBIA TUIl MBILICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTUEH,
KJIFOYEBBIMU MOHITUAMU U METOJAMU;

CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBIC 3aJladyd B 00pa30BaATEIBHOU
JESITENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBA3M M aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOAWTh apryMEHThl ISl JOKa3aTeJIbCTBA
CBOUX YTBEPKJICHUH, 3aJ1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOAE PEUICHUsS 3aJa4d PE3yJIbTaThl,
KPUTHYECKN OLIEHHUBATh UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;



JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIIECTBJISTh IICJICHAMPABIECHHBIN MOMCK TEPEHOCa CPEJCTB M CIOCOO0B
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEY;

yMETh TEPEHOCHTh 3HAHUS B MO3HABATEIBHYIO M MPAKTHYECKYIO 00JIacTH
KU3HECITCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEIJaraTh OPUTHHAIBHBIC MOIXOIbI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE ATbTCPHATUBHBIC PEIICHUSI.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHpopmammu (TEKCTe
y4e0HOT0 Moco0usi, HAyYHO-TIOMYJISIPHOI IMTEpaType, OMOJIOTHUECKHUX CIOBapsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MHGOPMAILIMIO PAa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dopMyTHUpOBATH 3aMPOCHl U MPUMEHSTHh PA3TUYHBIE METOJBI MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIMK, HEOOXOAUMOM JJIsi BBIIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IHMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  IpelCTaBICHMS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

WCIIONIb30BaTh HAYYHBI S3BIK B KadyecTBE CpeACTBA Mpu paboTe ¢
Ovonornyeckod HMHPOpMalUMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEACTBA
HaTJISAHOCTH;

BIQJIETh ~ HaBBIKAMU  pacloO3HaBaHWS W 3alUThl  WH(GOpPMAIWH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

BiageHue yHHBepCcaJbHbIMU KOMMYHUKATHBHBIMH J€iiCTBUSIMH:

1) o6menne:

OCYIIECTBIATh KOMMYHHUKAIlMA BO BCeX cdepax IKHM3HH, aKTUBHO
y4acTBOBAaTh B JHAJOre WM JMCKYCCHU IO CYIIECTBY OOCYKIaeMOW TEMbI
(yMeHHue 3a71aBaTh BOIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCUTEIHHO BBITIOIHCHHS
npe/iaraeMoi 3a/1auu, yYUThIBATh HHTEPECHI U COTIIACOBAHHOCTD MO3UIIUN JAPYTUX
YYaCTHUKOB JMAJI0ra WU TUCKYCCHN);



pacmo3HaBaTh HEBEpPOAIBbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAUYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHUS W B3aUMOJICUCTBHS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJTbHOCTh:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U UHAUBUIYabHON
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX IEHCTBHI ¢ y4éToM OO0IIMX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHUBA,;

MpUHUMATh LM COBMECTHOM  JIEATEJIbHOCTH, OPraHU30BBIBaTH MU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C IMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMUECKOE IIOBEICHHE B PA3IHYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

Baanenne ynuBepcajbHbIMM PeryJATHBHBIMH J1€HCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTHYECKHME 3HAHUS JUISl BBISBJICHHS TMPOOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BHIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUM I1IEJIEBBIE M CMBICIOBbBIC
YCTAHOBKH B CBOMX JEHCTBUSIX W TMOCTYIMKAaxX MO OTHOILICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBISITh ITUTAH DEMICHHUS TPOOJeMBI C  YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTCHU;



JieJiaTh OCO3HAHHBINA BBIOOP, ApTryMEHTHUPOBAThH €r0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON SpYIULUH B
pa3HbIX 00NacTAX 3HAHWM, IOCTOSHHO IIOBBINIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYallUsAM, BHOCHTh KOPPEKTHUBBI B JESTCILHOCTD,
OIICHUBATH COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJaJE€Th HAaBBIKAMH  II03HABAaTCIbHOW  pedUEeKCHH  KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YyJIbTaTOB U
OCHOBAHHWM, UCIIOJNB30BaTh NMPUEMBI pedIeKCHH IS OIEHKH CHTYyallMH, BbIOOpa
BEPHOTO PEILICHUS;

yMETh OIICHMBATh PHUCKA M CBOEBPEMEHHO NPHUHUMATh PEIICHHS IO HUX
CHIDKCHHMIO,

OpUHAMATh MOTHBBI M apryMEHTBhl APYTUX IPH aHalUu3e pPEe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBI JPYTMX IPH AHAIN3E PE3yJbTaTOB
NEATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmertHple pe3ynbTaThl ocBoeHusl mporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienu(puyeckue s yueOHoro npeamera « buomorusny
Hay4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI ICHCTBUIN 1O OCBOSHUIO, MHTEPIPETAIIUN 1
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJTYYECHHI0 HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsIX, a TAaKXKe B pEabHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mpeameTHbIC
PE3yNbTAThl IPEACTABIICHBI TIO TO/1aM O0yUYEHUSI.

[IpenMeTHbIe pe3ybTaThl OCBOCHUS yueOHOTO npenmeta «buosnorusy ¢ 10
Kjlacce NOHKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHU B CUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U



3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (YHKIIMOHAIHLHON
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBaTh COAEP)KAHHE OMOJIOTMYECKUX TEPMUHOB M MOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M NPEeBpalllCHUE
HHEPTUHr), TOMEOCTa3 (CaMOperyJsius), YpOBHEBasE OpraHU3alis )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpOMOCOMHAas,
MyTallMOHHAs, IIEHTpaJibHasg JOrMa MOJIKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydyenus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/IETh METOJJaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIECCOB W SIBIICHHI, OpraHu3alus W IPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIETSATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKApPHOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTUYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTMYECKUX
IIPOILIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
NPUPOAHON cpefe, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS TOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOIIONB30BAHNUSA;

YMEHUE pEIIaTh »JJIEMEHTApHbIE TEHETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HaclelOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBHITIOJIHATH Ja0OpaTOpHBIE W TMPaKTUYECKHe PadOThI, COOIOIAThH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OILEHUBaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBaHUI B OHOJIOTHUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO3/1aBaTb COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapar OMOJOTHH.

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO npeaMera «buomorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO
3HAHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHHCKHUX W
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pElICHUs KU3HEHHBIX 3a/a4;

YMEHHE DPACKPBIBaTh COJCP)KAaHWE OHOJIOTHYCCKUX TEPMUHOB M TIOHSTHIA:
BU/JI, MOMYJISALNS, TeHODOH, IBOIIOLMS, ABWKYIIUE CHIbI ((PAKTOPHI) SBOJIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PaKTOPHI,
DKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUS,
HKOJIOTHYECKasl Mpamuia, OMoreoleHos, onocdepa;

YMEHUE WU3Jarath OHOJIOTHUECKHE TeOopuH (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOpPHS DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus riaBHBIX HaIlpaBiICHUN U
nyTteit spomoruu A. H. CeeproBa, yuenuss o o6uocepe B. 1. Bepnaackoro),
OTIPEIENISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHUE BIAJACTh METOIaMHU HAYIHOTO ITO3HAHKS B OMOJIOTHHN: HAOMIOACHUE U
OMMCAHKE YKUBBIX CHCTEM, TPOIECCOB M SBJICHHM, OpraHW3alus W IPOBEICHHE
OMOJOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJYYSHHBIX
pPE3yNIbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TPHU3HAKA CTPOCHHS OMOJIOTHYCCKUX
OOBEKTOB: BUJOB, TMOMYJSALHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OWOTreOIeHO30B U DKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOpPOB Ha OpPraHWU3MBI, IepeHoca
BCIIECTB W TIOTOKA DHEPTMHM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX W3MEHEHUW B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B OMocdepe;



yYMEHHE MPUMEHATH MOJy4YCHHbIC 3HAHUS i1 OOBSICHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPYXAIOIIUX JI0JIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOIAHON cpejie, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHHUE PellaTh 3J€MEHTapHbIE OMOJOTMYECKUE 3a/1a4l, COCTABIIATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

yYMEHHUE BBIMOJHATh J1a0OpaTOpHbIE U TMPaKTUYECKHUE padoOThl, COOIIOAATH
MpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE KPUTHYECKH OILIEHWBAThb M HWHTEPIPETUPOBATh WHGOPMAIUIO
OMOJIOTMYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  JKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO3/aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
00001m1ast 6uosiornyeckyr0o UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

HanmenoBanne pasaciioB U TEM IIPOrpaMmabI

buonorus kak Hayka

JKuBnIe cCTEMBI U BX opranu3anms

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

H(HSH@I[CHTCJ’IBHOCTB KIICTKH

PasmHoxenue u UHAUBUAYAJIbHOC PA3BUTHUC
OpraHnu3MoOB

HacneactBeHHOCTH M UI3MEHUYUBOCTD
OpraHn3MoOB

Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

34

KommuectBo yacos

Konrtposbnsle  Ilpaktuueckue

paboThI paboTbI

0.5

1.5

DJIEKTPOHHBIE
(mmudpoBsie)
o0Opa3oBaTenbHbIC

pecypcsl

but6mmoreka [IOK
https://m.edso00.ru/7f41c292

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

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f41¢c292

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c292

bu6anoreka LIOK
https://m.edsoo.ru/7f41c292



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

11 KJIACC

HaumeHnoBanue pa3zienoB u TeM
POrPaMMBI

Ne i/t

DBOJIOLMOHHAS OUOIOTUS

BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

Coo011ecTBa 1 SKOJIOTHYECKAE CUCTEMBI

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Bcero

34

KomngectBo yacos

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

0.5

2.5

DIIEKTPOHHBIE
(mmudpoBsie)
o0Opa3oBaTeNbHbIC

pecypchl

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41lcc74

bubnuoreka [{OK
https://m.edsoo.ru/7f41lcc74

bubmuoreka [IOK
https://m.edsoo.ru/7f41lcc74

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KonnyecTBo yacos Jlara DIEeKTpOHHBIE P POBBIC
- Tema ypoxa Konrtponbusle  IIpakTuueckue o0pa3zoBaTenbHbIE
/1 Bcero M3y4YeHUs
paboThI paboThI pecypchl
bubmuorexa [JOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo 1l TO3HAHUS KUBOW TTPUPOIBI.
[IpakTrueckast padora Ne 1
«/cronp30BaHne pa3IMYHBIX METOJIOB 1 0.5 bubmorexa HOK
p a ' https://m.edso00.ru/863e6122
MIPU U3YYCHUHU OMOJIOTUYECKUX
00BEKTOBY
buonornueckue cucTeMsl, IPOLIECCH U 1 bubmuoreka [JOK
UX U3Y4YEHHE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
b . 1
e, COCTaB H CTPOCHHE Ok https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTopsl. JJabopaTopHas pabora
No 1«13 epHHe KaTaIJ)IHTIfHeCK(Ijﬁ 1 0.5 bubmorexa HOK
B v ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTajaasbl)»
bu6mmorexa [IOK
JI 1
rieBonEL. Jum et https://m.eds00.ru/863e6870
Hyxneunossie kucinorsl. AT® 1 bub6nuorexa [IOK


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

10

11

12

13

14

15

16

17

18

19

Hcropust u MeTOIbI U3YUEHHUS KIIETKHU.
Knerounas Teopus

Kietka kak 1niesnocrHas )KuBasi CHCTEMA
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHnas pabora Ne 2 «3yuenue
CTPOEHUS KJIETOK PAaCTeHUH, )KUBOTHBIX,
rpu0OB U OaKTEpHii 110 MUKPOCKOTIOM
Ha TOTOBBIX MHUKpOIIpenaparax u ux
OTTUCAHUE»

OOMeEH BEILIECTB WIIN META00IN3M

dorocunTe3. XeMOCHUHTES

DHepreTu4ecKuii 0OMeH

JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. Jlaboparopnast pabota
Ne 3 «Habmrogenue MuTo3a B KJIeTKax
KOHYHKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpaucasus — OuocuHTe3 Oenka

Hexnetounsie GopMbl )KU3HU —
BUPYCHI

(DOpMBI Pa3MHOKCHHU A OpTraHN3MOB

0.5

0.5

https://m.edsoo.ru/863e6d5c¢c

bubmuoreka [JOK
https://m.edso00.ru/863e6e88

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubmuorexa [JOK
https://m.edso00.ru/863e766¢

bubmuorexa [JOK
https://m.edso0.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [JOK
https://m.edso00.ru/863e796e

bu6mmoreka [JOK
https://m.eds00.ru/863e796e

bu6mmoreka [JOK
https://m.edso00.ru/863e7540

bu6mmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

20

21

22

23

24

25

26

27

28

Metios

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
JlabopaTtopnast pabora Ne 4 «3yuenue
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

NuauBunyanpbHOE pa3BUTHE
OpraHU3MOB

I'enetuka — HaykKa O
HaCJICACTBCHHOCTH U HU3MCHYMBOCTHU

3aKOHOMEPHOCTH Haclle10BaHUs
npu3HaKoB. MOHOTHOpHIHOE
CKpEIIBaHHe

JurubpunHoe ckpeniuBaHue. 3aKkoH
HE3aBHCUMOTO HaCJIe{OBAHHS
NPU3HAKOB

CIIGHJ'ICHHOG HaCJICOJOBAaHUC IPU3HAKOB.

JlaGopaTtopHnast pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y
Jpo30(hUIIBl HA TOTOBBIX
MUKpOTIpenaparax»»

I'enetuka noia. Haciegosanue
HpI/ISHaKOB, CHCINNICHHBIX C ITOJIOM

W3menunBocTs. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHast pabora

0.5

0.5

0.5

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6

bubmuorexa [JOK
https://m.eds00.ru/863e8436

bubmuorexa [JOK
https://m.edsoo.ru/863e86f2

bu6mmorexa [IOK
https://m.edso00.ru/863e8878

bu6mmoreka [IOK
https://m.edso00.ru/863e89a4

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe



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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

Ne 6. Uzyuenue MonupukamoHHON
M3MEHYUBOCTHU, IOCTPOCHUE
BapHAllMOHHOTO psiJia U BapHaIlHOHHOM
KpUBON»

HacnencrBeHnHas "3MEHYMBOCTb.
JlabopaTtopHnast pabora Ne 7. «Ananus
MyTaluui y po30¢uibl Ha TOTOBBIX
MUKpOIpenaparax»

I'eneTuka yenoBeka

PesepBublil ypok. O60011€HHE TIO TEME
((HaCJ'IeILCTBCHHOCTI) 1 NBMCHYUBOCTH
OpPraHUu3MOB»

Cenexuus Kak HayKa U MpoLEeCC

MeTobl U JOCTUKEHUS CEIIEKIIUHU
pacTeHUH U KUBOTHBIX

brortexHonorus kak orpacib
IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8efe

bu6mmorexa [IOK
https://m.edso0o.ru/863e8d78

bu6mmoreka [IOK
https://m.edso00.ru/863e9214

bu6mmorexa [IOK
https://m.edso0o.ru/863e9214

bu6mmoreka [JOK
https://m.edso00.ru/863e9336



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

11 KJIACC

KonnuectBo uacos DneKTpoHHbIe HU(POBBIE

Ne [ara
i Tema ypoka Beero Kontposibabsie  [IpakTuueckue H3yuCHHA oOpa3oBareIbHbIE
paboThI paboThI pecypchl
DBOJIIOIUS U METOJIbI €€ U3YUECHUS 1 bubmorexa HOK
https://m.edso00.ru/863ea20e
Wcropus pa3BuTus npeacrabieHuii oo 1 bubnuoreka [IOK
ABOJIFOLIUN https://m.eds00.ru/863e9570
bubmuorexa [JOK
MukposBosioLHs . https://m.edso00.ru/863e9cle
[Tomynsmus Kak dIeMeHTapHAs
€IMHUIIA BUJIA U IBOJIIOIUH.
HI;6opI:TopHI;a pabora Jﬁg 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
JIBroKy1ue cuibl (31eMeHTapHbIe 1 bubnuoreka [IOK
(haKTOphI) SBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
EcrecTBenHsbIit 0TOOp 1 ero GopMbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratrel 5BOIOINH:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BHU1I000pa3zoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIILHOTO XapaKTepay
bu6mmoreka [JOK
HanpapiieHus ¥ ITyTH MaKpOIBOJTFOIHH 1

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

10

11

12

13

14

15

16

17

18

19

20

21

22

Heob6patumocts 3BOIIONINH

Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€
U3y4YeHUs

['MnoTe3sl MPOUCXOXKACHUS )KHU3HU Ha
3emie

PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuoiam

OcHOBHBIE 3TaIlbl BOTIOLUU
PacTUTEIBHOTO U )KUBOTHOI'O MHPA.
[IpakTrueckas padora Ne 1 «/3yuenue
HCKOITAEMBIX OCTAaTKOB PACTEHHUU U
JKUBOTHBIX B KOJUICKIIUAX»

CoBpeMeHHast CUCTeMa OPraHHYECKOTO
MHpa

DBOJIOIUS YeTIOBEKa (aHTPOIIOTEHE3)

JBxyuue cuibl ((pakTopsl)
aHTpOIIOTeHe3a

OcCHOBHEBIC cTaauu 5BOJOIMH YCJIIOBCKA

YenoBeueckue pachbl 1 IPUPOAHBIC
ajarTanuy 4€JI0BCKa

PezepsHblil ypok. O600111eHIE 110 TeMe
«BO03HUKHOBEHHE U Pa3BUTHE )KU3HU Ha
3emie»

DKOJIOTHS KaK HayKa

Cpenpl 00MTaHUS U SKOJIOTUYECKHE
dakTopbI

AbuoTtnueckue GpaxkTopsl.
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bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

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

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ea48e

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?2

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bu6mmoreka [JOK
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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
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JlaGopaTtopnast pabora Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
pacTeHH U3 Pa3HbIX MECT OOUTAHUSY.
JlaGopaTtopHnas padora Ne 4. «BnusiHue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIeyCa»

buotnueckue haxkTopsl

DKOIOTHYECKHUE XapaKTCPHUCTUKHU

nomymsiiuu. [Ipaktudeckast padorta Ne 2

«Tocy€T MIOTHOCTHU MOILYJSUN
Pa3HBIX BUJOB PACTCHUID

Coo01iecTBa OpraHM3MoOB — OHOIEHO3

DKOJIOTUYECKUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIC TTOKA3aTEIN YKOCUCTEMEL.
DKOJIOTUYECKUE MMUpaMuIbl. CaoiicTBa
OKOCHUCTEM. CYKI_ICCCI/ISI

[IpupoHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE YKOCUCTEMBI

buocdepa — rmobanbpHas s3xocucreMa
3emiun

3aKOHOMEPHOCTH CYILIECTBOBAHUS
6uochepsl
YenoseuecTBo B Orochepe 3emin

CocyuiecTBoBaHHE MPUPOABI U
YeJI0BEYECTBA

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

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

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [JOK
https://m.edso0.ru/863ebd16

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale



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

PesepBHeIit ypok. O000IICHHE TEMBI
34 «Co00111eCTBA M SKOJIOTMYECKHE
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 knacc/ [Tonomapésa 1. H., Kopaunora O. A., Jlomununa T.
E.; llox penakuueii [Tonomapéson U. H. U3narenbckuit nentp «Benrana-
I'pad»

* buonorus, 11 knacc/ [lonomapésa 1. H., Kopaunora O. A., Jlomununa T.
E.; llon penakuueii [Tonomapéson U. H. U3narensckuit nentp «Benrana-

I'pad»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* buonorus, 10 knacc/ [lonomapéra 1. H., Kopaumnora O. A., Jlomununa T.
E.; Ilon penakuuneit [Tonomapésoit 1. H. M3narensckuii nentp «Benrtana-
I'padp»

* buonorus. 10 kimacc. bazoBeiit ypoBenb. Pabouas terpans/ [Tonomapéna .
H., Kosznosa T. A. AxkunonepHoe o61miectBo «M3narensctBo «IIpocBemienuey

* buonorus. 10 xknacc. Merogudeckoe rnocooue. bazoBblii ypoBeHb/
ITonomapéna 1. H., Kopaunosa O. A.,Cumonosa JI. B. U3narenbckuii eHTp
«Benrana-I'pad»

* buonorus, 11 knacc/ Illonomapésa U. H., Kopuunora O. A., Jlomununa T.
E.; Ilon penakuueii [Tonomapépon U. H. U3narensckuit uentp «Benrana-
I'pad»

* buonorus. 11 knacc. Pabouas tetpanb. bazossiii ypoBens/ [Tonomapéra .
H., Koznosa T. A. Akimmonepnoe o61miectBo «M3marensctBo «lIpocBemenue»

*buonorus. 11 knacc. Meroauueckoe nocodue. bazoBblii ypoBeHb/
[Tonomapéra U. H., Kopaunosa O. A.,Cumonosa JI. B. U3garenbckuii ueHTp
«Benrana-I'pad»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

* DKOJIOTHYECKUH TIeHTp «DKocucTeMay - hitp://www.ecosystema.ru/

» Teopwust »BoTIONINY KaK OHA ecTh - http://evolution.powernet.ru/

 O6mas ouomnorus - http://dronisimo.chat.ru/nomepagel/ob.htm

* Poccwuiickas anektponHas mkosa - https://resh.edu.ru/

» Enunas xoteknus nudpoBbIX 00pa3oBaTelbHBIX pecypcoB - http://school-
collection.edu.ru/

 Tasera «bmonorus» wu3marenbckoro goma «llepBoe ceHTIOps» -
http://bio.1september.ru

» ['azera «buonorus» u caT aas yuutens « uay Ha ypok OUOJOTUMY -
http://bio.1september.ru/

» CoBpeMeHHbIe ypoku ouonoruu - http://biology-online.ru/

* Bupryanensiii kabuner BUOJIOI'MU - https://vcabbio.jimdofree.com/



https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ecosystema.ru%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fevolution.powernet.ru%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fdronisimo.chat.ru%2Fhomepage1%2Fob.htm&cc_key=
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbio.1september.ru%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiology-online.ru%2F&cc_key=
https://vcabbio.jimdofree.com/

* Brosnorus s mKoILHUKOB - http://bio.clow.ru/

» Caiit 0 >)xMBO¥ mpupoie 1 OnopasHoodOpasuu - http://biodat.ru/BioDat

» JlpeBHHE MCKOIaeMbIe KHBOTHBIC - http://www.ancientbeasts.ru/

* ['ocymapcTBenHbIi JlapBUHOBCKUH My3ei - hitp://www.darwin.museum.ru
* CripaBOYHHMK 10 MOJICKYJIIpHOU Onostoruu - Www.molbiol.ru



http://bio.clow.ru/
http://biodat.ru/BioDat
http://www.ancientbeasts.ru/
http://www.darwin.museum.ru/
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.molbiol.ru%2F&cc_key=

