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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMMbl MO OHOJOTUHM TEOPETUYECKYID OCHOBY s
OTpeJeNIeHUs] MOAXOAOB K (POPMUPOBAHHUIO COJEpKaHHUS Yy4eOHOro mpenMera
«buonorusi»  coctaBwiIM: KOHUentyanbHble mosnokenuss OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, COJAEp>KaHUs, pe3yibTaToB OOYy4YeHHUS W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIKX LENsIX U
NPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CpPEIHEro
obmero obpazoBanus B Poccuiickoit denepannu, a TakkKe IOJOXKEHUS O
cnenugurke OMOJIOTHH, €€ 3HAUEHUH B TTO3HAHUU >KMBOW NPHUPOABI U 00ECIeUEHUN
CYLLIECTBOBAaHUS 4YeJIOBEYECKOro oOmecTBa. CoraacHO Ha3BAHHBIM IOJOXKEHUSM,
OTIpeIeIeHbl OCHOBHBIE (DYHKIIMH MTPOTPaAMMBbI 110 OMOJIOTHUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T MOpEACTaBICHUE O Ieldax, o0 oOien
CTpaTeTuu OOY4YEHHUsS, BOCIHTAHHWS W Pa3BUTHS OOYyYAIOIMUXCS CPEACTBAMU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MNPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleieHue Mo pa3fenaM U TeMawm,
PEKOMEHIyeMYIO TOCJIEI0BATEILHOCTh U3YUYECHHSI YU€OHOro mMarepuaina ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKH 00pa30BaTEIbHOTO
mpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

B nmnporpaMmvMe 1m0 OHONOTMHM TaKXe YYUTBHIBAIOTCA TpPeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pPE3yJbTaTaMm
oOydyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHOU
NeATEeTbHOCTH/YUEOHBIX JIEHCTBUN OOYYaIOIIUXCS IO OCBOCHUIO COJEPIKAHUS
OMOJOrMYecKOro 00pa3oBaHMUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HW3Y4YEHUW OWOJIOTHH, Oyiarojapss 4yeMmy B HeH
POCMATPUBAETCA HAMNPABJICHHOCTh Ha pa3BUTUE 3HAHWUM, CBS3aHHBIX C
bopMHpOBaHWEM  ©CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHs,  IICHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, TPEICTABICHUNA O 3J0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHHEM K OKpY>KaloIeHd MPUPOJHON cpelie.
[ToaToMy Hapsimy ¢ u3ydeHUEeM OOIIEOMOIOTHYECKIX TEOPUH, a TaKkKe 3HAHHUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILIECCOB B MPOrpaMMe MO OMOJIOTUU YJIEJIE€HO BHUMAHHME MCIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHUI B TIOBCEAHEBHOM KU3HU JJIS PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YHCJIE: TPO(HUIAKTHKNA HACICACTBEHHBIX 3a00JE€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TOBENCHUS B OKpY’KAIOLeH MPUPOAHON cpede, aHalin3a
BIIUSTHUS XO3SHUCTBEHHON NESATEIHHOCTH YEJIOBEKAa Ha COCTOSHUE TPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHHEC BHUMAHUS K TIPUKJIAHON HANPaBICHHOCTH
yaeOHoro mpeamera «buosorusy mpoANKTOBAaHO HEOOXOAMMOCTBIO 0OECTICUCHHUS



YCIIOBHM JUISl PELIEHMS] OJHOW M3 aKTyaJbHBIX 3a]a4 IIKOJIBHOIO OMOJIOrMYECKOro
oOpa3oBaHMs, KOTOpas TMpeanonaraeT (GopMupoBaHHE Y  OOYyYaroIIMXCS
CHIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHUSM JHHAMHYHO Pa3BUBAIOLIErOCs
COBPEMEHHOT'O MHUpA.

buonorus Ha ypoBHE cpegHEero oOmero oO0pa3oBaHMsS 3aHHUMAET BAXKHOE
mecto. OHa oOecneunBaeT (GopmupoBaHHE Yy OOYdYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpA, pacluupsieT U o000IAeT 3HAHUS O KUBOU mpupoje, e€
OTJMYUTENbHBIX MPU3HAKaX — YPOBHEBOM OpraHM3alMd U HBOJIIOLMHU, CO3AET
yCIOBUSL . TIO3HAHWsS  3aKOHOB  JKMBOW  HpHUpoOAbI,  (opmMHpoBaHUS
(YHKIIMOHAJIBHOM T'PaMOTHOCTH, HABBIKOB 30pOBOro M Oe3omacHoro oOpasza
YKU3HH, YKOJIOTMYECKOr0 MBIIUICHHUS, IEHHOCTHOIO OTHOILIEHUS K KUBOM MPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHs UMEET TAK)Ke JJIs PEIIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  oomero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuaromuxcd. M3ydyenre 6nonorun obecneunBaeT yciIoBUs A (OPMHPOBAHUS
UHTEUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HMH(QPOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET MHTErPAllMM OMOJIOTMYECKHX 3HAHHUUA C
IPEJICTaBICHUAMU U3 JAPYTUX y4EOHBIX MMPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHble MOJOXKEHHUS O MpeAHA3HAYEHHWU Y4YEOHOro mpeameTa
«buonorusi» COCTaBUIM OCHOBY JUJIsl ONPEIEIEHUs TMOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, NPEACTABICHHOIO B MpPOrpaMMe IO
Ouosoruy.

Ot60p comepxanusi yueObHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULMNA KyJIbTYpOCOOOPA3HOrO IOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0yd4aromuecss JOJKHbI OCBOMTH 3HAHUS M yMEHUS, 3HAUUMbIC I
dbopmupoBaHus 0OIIEH KyJIbTYpbl, OINPEICSAIONINE aJeKBaTHOE TOBEJCHUE
YeJIOBEKa B OKPYIKAOIICH IPHUPOIHON cpeie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOM
J)KU3HU U TPAKTUYECKOM AesTebHOCTH. Ocoboe MEeCTO B ATOM CHCTEME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPBIE CIY»KAT OCHOBOM A1 (OpMHUPOBAHUS
IIPEICTABJICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTHU,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJIOrMYecKOro 00pa30BaHUS.

CTpykTypupoBaHHE coAepkaHHMs Y4eOHOro MaTepuaiga B Iporpamme Io
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HaHU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW IPUPOJBL, O €€ YPOBHEBOM OpraHU3alUu U
3BOJIIOLIUU. B COOTBETCTBUHU € 3TUM B CTPYKType ydeOHOTro mpenmera « bruomorus»
BBIJICJIEHBI CIIEAYIOIINE COAepKaTeabHble TUHUU: «buosorus kak Hayka. MeTo/sl
HAay4yHOIo No3HaHusA», «KieTka kak Ouosornueckas cucrema», «OpraHusm Kak



Oounonornyeckas cuctemay, «CuctemMa U MHOrooOpasue OpPraHHMYEeCKOrOo MHUpPay,
«DBOJTIOIHS KUBOM MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenusi ydue6HOoro mpeamera «buosnorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYyYaIOIUMHCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid J>KUBBIX CHUCTEM pA3HOrO0 paHra W MpuoOpeTeHrue yMEHUu
WCIIOJIB30BATh ATH 3HAHUS MJIsI TPAMOTHBIX JEHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHre 1enu u3ydeHus: ydyeoHoro npenmera «buonorus» Ha 0a30BOM
YpOBHE 00€CcreunBaeTCs peleHUEM CIIeYIOIUX 3a/a4:

OCBOCHHE OOYyYaIOIIMMUCS CHCTEMBbl 3HAaHUM O OHOJIOTMYECKHX TEOpHsIX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUjIaX, CIYXKaIluX OCHOBOM
st (OPMUPOBAHUST TIPENICTABIICHUH O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpPa3Uu U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPTaHU3AIUH, BBIJAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOIOTHH;

dbopMupoBaHrEe y OOYYaIOIMIUXCS IO3HABATEIbHBIX, WHTEUICKTYaJbHBIX W
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCe aHAM3a JAHHBIX O IMyTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISAJIOB, UACH M TMOJIXOJOB K U3YYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUH;

CTaHOBJICHME Yy oOydarommxcs oOmel KyJabTypbl, (YHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH M OICHUBATH SIBJICHUS OKPYIKAIOIIETO
MUpa JKUBOW TPHUPOAbl HA OCHOBAHMM 3HAHUN M ONBITA, TOJYYCHHBIX IPHU
H3y4YeHUH OUOJIOTHH,

dbopmupoBaHue Yy OOy4YaloImUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHWW B TPAKTUUYCCKON MEATEIHHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHN M arpoOHOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHUSI YEIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM IIPH TIPOBEJICHUN OMOJIOTHYECKHUX HUCCIICT0BAHHM;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOU KYJIbTYPHI, 1JIs1 (GOPMUPOBAHUS HAYIYHOTO MHPOBO33PCHHS,

IIPUMEHECHHE TTPHOOPETEHHBIX 3HAHUN M YMEHUH B TTOBCEIHEBHOM KU3HM JIJIS
OLICHKU IOCJIEICTBUM CBOEU AEATEIBHOCTU MO OTHOIIEHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHMA.

B cucreme cpemnero oOmiero obpaszoBanmsi «buomorus», mzydaemasi Ha
0a30BOM YpOBHE, SBISECTCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMETHOU 00macTu «EcTeCTBEeHHO-HAYYHBIC IPEIMETHIY.



Jlist m3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 0OIIEero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kKak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormun B (GOpPMHPOBAHUM COBPEMEHHOW HAy4HOM KapTUHBI MUDpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUW TPUPOJIBI (HAOIIOIEHHUE, SKCIIEPUMEHT, OMMCaHuE,
u3MepeHue, Kiaccuukanus, MOJEINpOBaHUEe, CTaTUCTUYecKas o0padoTka
JTAaHHBIX ).

JdemoHncTpanun:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOobl MO3HAHUS )KUBOW MTPUPOIBD.

JlaGopaTopHblie 1 NPpaKTHYeCKHUE PAOOTHI:

[Tpaktuueckas pabora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJIOB MPH
U3Y4eHUH OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Oriandue
YKUBBIX CUCTEM OT HEOPTAHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3aluyd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTAaHU3MEHHBIN, MOy OHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYECKHIT ), OnochepHbIH.

JdemoHncTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OpraHU3allud
YKUBOU IIPUPOIBI».

O6opynoBanue: mojienb Mojekyisl JJTHK.

Tema 3. XumMH4eCKHil COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTAB KJIETKH. XHMHUYECKUE DJIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMK BOABI W MHUHEPAIBHBIX BEIIECTB B KieTke. [logaepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmblie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~OCJIKOBOM MOJEKYyNbl (TMEpBUYHAS, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUUYECKHE CBoWcTBa OenkoB. buonornueckue
GbyHKIIUU OEIKOB.



depmeHTHl — Oumosiormdeckue Kartanm3atopel. CtpoeHue (depMeHTa:
aKTUBHBIM TEHTp, cyOcTpatHas crneunduyHoctb. KodepmeHnTsl. ButamuHsbl.
OTrmnuns pepMEeHTOB OT HEOPTAHMYECKHUX KaTaIn3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIOK03a, pubo3a W J1e30Kcupudo3a),
nucaxapunpl - (caxaposa, JIaKTo3a) M MoaMcaxapuabl (Kpaxmall, TJUKOIeH,
HeJUTI0103a). bruonornyeckue GyHKIIUN YTIIEBOAOB.

Jlumunel: TpurmMuepuabl, Gocporunuabl, crepounbl. ['HapodUIHHO-
ruapodoOHbie  cBoicTBa. buonormdeckue Qynkiuu aunuaos. CpaBHeHHe
YTIEBOAOB, OEJIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPTHUH.

HykneunnoBeie xucnorel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyK1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenune u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u pyHKIHH.

[{utonorus — Hayka o kieTke. KiieTouHas Teopus — npuMep B3aUMOJACHCTBHUS
ujei 1 PaKkToB B HAYYHOM MO3HAHUU. METOIbl U3yUYeHUsI KIETKH.

Knerka xak 1enoctHas »kuBas cuctema. OOmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, mojekyinsl JIHK kak renernueckuii ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: OJyKapuUOTHYEeCKass M Tpokapuotudeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKApUOTHYECKON KieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIHWYHS PACTUTEIBHOW, »KUBOTHOM U
IpUOHON KIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIUKC, UX
dbynkuuu. [1nazmaruueckas memOpana, e€ coiictBa u pynkuuu. [luronnazma u eé
opraouibl. OgHomemOpannbie opranouzabl kietku: JIIC, ammapar [Nonbmxw,
an30coMbl. [loyaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHJAPWHU, IIACTHBI.
[IpoucxoxaeHne MUTOXOHApUN U miactua. Buasl miactun. HememOpaHHbIC
OpraHOUJIbI KJIETKU: PUOOCOMBI, KJICTOYHBIM IIEHTP, IEHTPHUOIN, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMIOB KIETKU. BKitoueHus.

Anpo — perynaropHblii HeHTp kieTku. CTpoeHue siapa: saepHas 00oJiouka,
KapuoIuia3Ma, XpoMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel:  «PacrnipefeneHue XMMHUYECKHX DJIEMEHTOB B HEXUBOU
npupojie», «PacrnpeaeneHue XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuubr u cxemsl: «llepuoamdeckas TabinIla XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHne MOJIEKYJTbI BOJIbI», «brocunTe3 0enka», « CTpoeHue MOJICKYJIbI OeKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnoThl. JJTHK», «CtpoeHne MoneKkybl



AT®», «CtpoeHue 3yKapHOTHUECKON KIIETKN», «CTpOCHUE MKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOoeHUE MNPOKAPUOTHUYECKON KIIETKU,
«CTpoeHue sipa KIEeTKN», «YTIeBOAbDY, «JIumuab».

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJAOBaHUE [JIsi TMPOBEACHUS
HAOJIOICHUM, H3MEPEHMM, HKCIIEPUMEHTOB, MHUKPOMpENapaThl PACTUTENIbHbIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajaasbl)y».

Jlabopatopnass pabora No 2. «V3ydeHuwe CTpoeHHsI KIETOK pacTeHU,
KUBOTHBIX U OaKTEepUil MOJ| MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hux
OTHUCAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelIecTB, WM MeTa0oIM3M. ACCUMUIAIINS (TJIACTUYECKU 0OMeH) U
JUCCUMWISIIUSA (PHEPreTUYeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIHMM B MOHUMAHUU
MeTadoau3ma.

Tunel oOMeHa BemniecTB: aBTOTPO(HBINA U rerepoTpodHbiif. Pois dhepmenToB
B 0OMEHE BEIIECTB M NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CperoBas u TeMHOBas (a3pl  QorocuHTe3a. Peakuuun
dbotocunTeza. DPphekTUBHOCTh PoTOCHHTE3A. 3HaUeHHE (HOTOCHUHTE3A JI JKU3HU
Ha 3emuie. BausiHue ycnoBuil cpeibl Ha OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIolie OaKkTepruy. 3HaUCHHE XEMOCHHTEe3a JIJIs
JKA3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KIeTKe. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DOHEPrUM B KIETKE. OJTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KucinopomHoe okucieHHE, WM KIETOYHOE
JIBIXaHUE. OKucIuTeNIbHOE dbochopunupoBaHue. O HEeKTUBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakiun wmatpuuHoro cuHrte3a. [enermdeckas unHdopmauus u JIHK.
Peanuzanusi reHetnmdeckoil mHdOpManuu B KIETKEe. ['@HETHYECKUil KOJ U €ro
cBoiicTBa. Tpanckpunius — Matpuunbiii cuaTe3 PHK. Tpancnsius — GuocunaTes
Oenka. Otanbl TpaHcisaiuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oerka.

Hexknerounsie ¢popmsl sxu3Hu — BUpYychl. VcTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ SKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnu pacteHud, KUBOTHBIX U YEIIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummynonedummra yenoseka (BUY) — Bo3dyautens CIIN/a.



OOpatHas ~ TpaHCKpUIIUS, peBepraza ©W  wuHTErpasa. lIpodumakrrka
pacnpoCTpaHeHHs BUPYCHBIX 3a00JICBaHUM.

JdemoHcTpanum:

[Toptpetsl: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oomMeH», «Xmnopomnact», «Potocunrted», «Ctpoenne JJHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHaecKuii Komy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH MK Bupyca CIIM/Ia,
oaktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue JIHK u Tpanckpumiusy,
«buocunres 6enka», «CTpoeHHE KIETKH», Mojenb cTpyKTypbl JTHK.

Tema S. PazmHoOkeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblil 1UKJ, WM >KU3HEHHBIM UK KieTku. WMuTepdaza u MHUTO3.
[Ipoueccrl, mportekaromue B uHTEepdaze. Permnukamus — peaxkius MaTPUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIIL
JunmonaHeli M TAlUIOUJIHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XpOMATHUIBI.
[{utonoruueckue OCHOBBI PAa3MHOXEHUSI W  HMHAUBUIYAJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Craaun muto3a. [Iponecchl, mpoucxoasume Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTHYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOENb KIETKH — aromTo3.

dopMbI pa3sMHOXKEHUS OPTAaHU3MOB: Oecrojioe U 1mojioBoe. Buanl 6ecronioro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, IIOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPTaHW3MOB, €TI0 3HAYEHUE IS CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYKSA OT O€CITOI0TO.

Meiio3. Cranuu meiio3a. IIponecchl, TpoUCXoAslIMe Ha CTAIUSIX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicin u
3HAYEHHUE Meno3a.

["ameTtoreHe3 — mnpouecc 00pa3oBaHUSI MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbIe kKene3bl: CEMEHHUKH M suuHUKU. OOpa3oBaHUWE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CnepMaTo30u[l, SWUIIEKIETKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHMS SUIEKIETOK H crepMaTo3ousioB. OII0I0TBOPECHHE.
[Taprenorenes.

WupuBuayansHoe pa3BuTHEe (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHATLHOTO PA3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOiieHne, racTpynsnus, opraHoreHes. IloctamOpuoHanibHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSA: TMPSAMOE, HEmpsMoe (JTuYruHOuYHOe). BrusHue



Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct m pasButue pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHcTpanuu:

Tabmumsr u cxembl: «DOpMBI pa3sMHOKEHHSI OPraHuU3MOBY», «JlBoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenmity, «J/lenenue kietku Oaktepuit»y, «CTpoeHHE TMOJOBBIX KJIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounsiii uukim», «Pemnmukanua JHK», «Mwuto3y,
«Meriosy, «IIpssMoe u HenpsiMoe pa3BUTHEY, «['aMeTOTeHE3 Y MIIEKOIIUTAIOIINX U
yesioBeKay, « OCHOBHBIE CTaIUM OHTOTEHE3a).

Ob6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepmMaTo30u1bl
MJICKOTIUTAIOMIETOY, «SHleKIeTka MieKonmuTarnero», «KapruoknHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEib-alIuiuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PA0OTHI:

JlaGoparopuass pabora No 3. «HaGmronenwe muTO3a B KIETKaX KOHYMKA
KOpPEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuass pabora Ne 4. «lM3ydeHHe CTpOEHHS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTaxy.

Tema 6. HacjieACTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTUKU. VIcTopus pa3BUTUs TeHETUKHU. Poib iuToorun
1 ASMOPHOJIOTUM B CTAHOBJICHHM TEHETHKHU. BKIan pOCCHMCKMX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TC€HETHUKHW. MeToapl TeHETHKH (THOPHI0IOTHYECKUH,
UTOT€HETUYECKUNA, MOJIEKYJIAPHO-TeHETUYECKHil). (OCHOBHBIE T€HETHYECKHE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCTIOJb3yeMas B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTU HacCJIe/IOBaHUs IPHU3HAKOB, YCTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuaHoe CKpenuBaHue. 3aKOH €IWHO-00pa3uss THOPHUIOB IIEPBOIO
nokoyieHus. IIpaBwino AOMUHHMpOBaHMS. 3aKOH PACHICIJICHHUS IPHU3HAKOB.
['unore3a yuctorsl ramer. [1omHOE U HEMOJIIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMMOIO  HAcJieJ0BaHUs
npu3HakoB.  LluToreHernueckne - OCHOBBI  JAUTHOPHUIHOIO  CKPEIUBaHMS.
AHanuzupyouiee ckpenuBanue. Vcnonab30BaHne aHAM3UPYIOIIETO CKPEIIMBAHUS
JUJISL OTIPEICSICHHS] TEHOTUIIa OCOOH.

CueruieHHOe  HaclieoBaHWe npusHakoB. Pabora T. Moprana 1o
CLUECIUICHHOMY HAcCJIeIOBaHUIO TeHOB. HapylieHue cuensieHusi TeHOB B pe3yJbTare
KPOCCHUHTOBEpA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | eHETHUUECKUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OMpPEAENICHHE M0Jia. AYTOCOMBI U TOJIOBBIE
XpoMocoMbI. ['omoramernsie W reTeporameTrHnle oOpraHu3mbl. HacnmemoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIECCTBEHHAS U HACIIECICTBEHHAS.
Ponp cpenpl B HEHAcCHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MO (DUKAIMOHHON U3MEHUUBOCTH. BapualimoHHbIN psig U BapralluoOHHAs KpUBasl.
Hopma peakunu npusHaka. KonmyecTBEHHbIE W KAYECTBEHHbBIC MPU3HAKA U UX
HOopMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHasi, wid TIeHOTUNHMYECKas, H3MEHUYMBOCTh. KoMOuHaTuBHAS
W3MEHYUBOCTh. MeHo3 U TMOJOBOM TMpolecc — OCHOBAa KOMOWHATUBHOMU
M3MEHYMBOCTU. MyTalioHHasi U3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHBIE,
XPOMOCOMHbBIE, TeHOMHbIE. HacToTa U mpu4uHbl MyTanuid. MyTtareHHnbie ()akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacieacTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BHesnepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoBeka. Kapumotun dyenoBeka. OCHOBHBIE METONbI TE€HETHUKHU
YeJIOBEKa: TCHCAIOTHUCCKUM, OJIM3HCIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKHM,
MOJIEKYISPHO-TEHETUUECKUM. CoBpemeHHOE ONPENIECIICHHE reHOTUIA!
ITIOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C NOMOULIBIO
[1IP-ananu3a. HacnencTBeHHbIe 3a00JICBaHUSA 4YEIOBEKA: TIEHHBIC OO0JIC3HH,
00JIE3HU C HACIEJACTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comatnueckne U reHepaThBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JIEUCHUS] TEHETHYECKUX
Oone3Hel. MenuKo-rTeHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TCHETHKHU B MIPEJAOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpanun:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOTHOpHIHOE  CKpENIMBAaHHME W €T0
UTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHHS W €ro IUTOr€HETUYeCKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpuaHoe  CKpellrBaHUe»,
«lluTonornueckue OCHOBBI JTUTUOPUIHOTO CKPEILIUBAHUA, «Meno3»,
«B3anMonencTBUE AJUICIIBHBIX TE€HOBY», «l€HeTndecknue KapThl pPaCcTECHUH,
JKUBOTHBIX U 4eJIOBEeKa», «l'eHeTHMka moiia», «3aKOHOMEPHOCTH HACJIEIOBAHMUS,
CUCIUICHHOTO C TMOoJIoM», «KapuoTUIbl 4YeloBE€Ka U KUBOTHBIX», «Bumsl
U3MEHUYUBOCTHY», «MoaudukaunuonHas M3MeHYUMBOCTHY», «HacnenoBanue pesyc-
daktopay, «I'eHeTnka rpymi KpoBu», « MyTarlmoHHAsI H3MEHYHUBOCTH.

O6opynoBanue: MoAeIU-aNIIUKa «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmnoe momuHUpoBaHme», «JurubpumHoe ckpemuBanune», «llepekpéct



XpOMOCOM», MHUKPOCKOI W MuKpompenapat «J/lpozoduna» (HOopma, MyTaiuu
(bopMBI KpBUIBEB U OKPACKH TeNa), Tepoapuii «I opox moceBHOM».

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHast padora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTMOPUIHOIO M
JUTUOPUIHOTO CKpPEIIMBAaHUS Y IPO30(HIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlabopaTtopHas pabota Ne 6. «M3yuenne MoaupUKaMOHHON U3MEHINBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAJIa U BAPUALTMOHHOU KPUBOM.

JlaGoparopHast pabora Ne 7. «AHamu3 MyTauuid y Apo30(Quibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[Tpaktnueckas pabora Ne 2. «CocraBieHHME U aHaIM3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexnuysi Kak Hayka M IIpolecc. 3apOXkACHHUE CEJIEKLIUN U JOMECTHKaLU.
VYuyenue H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKACHHUS M MHOTO0Opasus
KYJbTYpPHBIX pacTeHui. LIEHTpBl NMpOMCXO0KIEHUS NOMAIIHHUX >KUBOTHBIX. CopT,
IOpOJIa, HITAMM.

CoBpeMeHHbIE METOABI CENEKIMU. MaccoBbIii M MHIMBUIYaIbHBIA OTOOpPHI B
CEJICKUMU PACTEHUH M KUBOTHBIX. OILIEHKa 3KCTEpbepa. BIM3KOpOACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpeluMBaHUE YHUCTBIX JIMHUIL.
['erepo3uc, wim rudbpuaHas cuwia. HepoJcTBEHHOE CKpelrMBaHuE — ayTOPUAMHI.
Otpanénnas rtuOpuauzauuss u e€ ycnexu. VICKycCTBEHHBI MyTareHes u
IIOJIyYEHHUE TIOJIUIUIOUIOB. JIOCTMIXKEHHs CEeNeKIMU pPACTEHUM, J>KUBOTHBIX H
MHUKPOOPIaHU3MOB.

buorexHosorus Kak OTpaciib IPOU3BOJACTBA. ['€HHAs HMH)KEHEpHUsA. OTalbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrenneix opranusmoB. KietouHas
nHxeHepus. Kierounsle KyiabTypbl. MUKPOKIIOHATIBHOE PAa3MHOKEHUE PACTEHU .
KiloHnpoBaHKWE BBICOKONPOIYKTHBHBIX CEJIbCKOXO3AWCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTHYeckue  npobimembl. MO  —  reHeTHdecKu
MOU(MDUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuiel 1 cxeMbl: KapTta «L[eHTphl MPOMCXOXKJICHHS M MHOT000pa3us
KYJBTYPHBIX pacTeHuin», «[lopoasl qoMamHuX XUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzamnusy, «Padotsl akagemrka M. @. Banosay,
«[Tomumnongus», «OOBEeKTBI OWOTEeXHONIOTUM», «KJIETOUHBIE KYJIBTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOMY.

O6opynoBaHue: MyJSKH TUIOI0B U KOPHETUIOA0B TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03sICTBEHHBIC PACTCHUS.



JlaGopaTopHble M NpakTU4ecKne padoThbI:

Okckypcuss «OCHOBHBIE METO/ABI M JOCTHXKEHHUSI CEJEKIIMU PACTeHUN WU
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO34WCTBO, J1abopaToOpuio
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASA OUOJIOTHS.

[IpennochUiku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. D BOJIOLIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOTIONMOHHON TEOPUH HA pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenscTBa HBOMOLMHU. [lajmeoHTONOrMYECKUE: TOCIEA0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTMYECKOM JIETONUCH, TMEpeXoHblie (HOPMBI.
buoreorpadguyeckue: cxoacTBo U paznuune GayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA U PA3NIMUUig AMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJUYECKUX MYyTeH Yy BcCeX
OpPTaHU3MOB.

OpomonmonHass Teopust Y. JlapBuna. IIpenmnochulku BO3HUKHOBEHHUS
napBUHU3Ma. JIBMKYIIME CHIIBI 3BOJIOIUM BHIIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYECHHOCTH PECYpCOB, HEOMpeAeEHHasT U3MEHUU BOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Boiroruu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

MukposBoitonus. [Tonynsnusa kak eIMHUIA BUIa U SBOJIIOLIUH.

JIBrokymue cuibl ((pakTopbl) SBOJTIOLUMK BHJIOB B MpUpPOJE. MyTallMOHHBIH
MpoIecC ¥ KOMOWHATHUBHAs WU3MEHUYMBOCTh. [lomyssiiMOHHBIC BOJIHBI U JAperd
reHoB. M30Js1us U1 MUurparusi.

EctecTBeHHbIii 0TOOp — HampaBisomuii (GakTop dBOMONUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3yibTar HBodonuu. [Ipumepsl
MPUCTIOCOOJIEHUI Y OPraHu3MOB. ApoMOp(O3bl U UAUO-aAANTALIMH.

Bunx wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  PopMbl  IBOMIONUHN:  (QUIeTHYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHas, napauienbHas. HeodpaTuMocTh 3BOJIOLHH.

[IpoucxoxieHne OT HecleluuaaIu3upOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AJlanTUBHAS paualinsl.

JlemoHcTpanuu:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. /lapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmuib! u cxembl: «Pa3BuTHEe opraHudeckoro Mupa Ha 3emiie», «3apOoabIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI 32
CyllecTBOBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOrooOpa3zue COpTOB pacTeHHil»,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsaumm»,  «MyTtanuonHas
U3MEHYUBOCTHY, «ApoMopdo3b», «auoamantanum», «OOmas AereHepanusy,
«/IBmkymue cunbl sBomonun», «Kapra-cxema wapupyra nyremectBus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «I[Ipucrnoco6i1eHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE), « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opyaoBaHUE: KOJUICKIIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH,
Ha0Op TJIOJIOB U ceMsiH, Koyuiekiusa «lIpuMepnl 3alllUTHBIX MPUCHOCOOTIEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBJICHUS SBOJIOLUN», 00BEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3ra HO3BOHOYHBIX Y.

buoreorpaguueckas kapta Mupa, KouleKuus «@POpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», mojens ammiukanus «llepexpéct
XpOMOCOM», BJaXHble Tmpenapathl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKA», MUKpomnpernapaT «/[po3oduna» (Hopma, mytanuu GOpMbl KPBUIBEB U
OKpacKH TeJa).

JlaGopaTopHblie U NPpaAKTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(}OIOTHUUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue MpUCIIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTeEpay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE )KM3HU Ha 3emuie.

JloHayuHble TPEACTABICHUS O 3apOXKIEHUU >KU3HH. HaydHble TUMOTE3bI
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: aOHOreHe3 W IMaHCIEepMUs. XUMUYECKas
HBOMIOIUSI. AOUOTCHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIBHOE TTOATBEPKACHUE XUMUYECKON 3BoJIIOIMK. HadabHbie ATaIb
ouonornyeckoi »Bomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIECTKH. IlepBble KIETKM M HMX DBOJIIOIHA.
DopMHUPOBAHUE OCHOBHBIX IPYIIN KMBBIX OPTaHU3MOB.

PazBuTne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa u €€ mepuoabl: KEeMOPHUICKUM,
OPAOBUKCKHH, CHITYPUMNCKUN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3oiickass »3pa © €€ TNepuolbl: NaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTUYECKUX mpoueccoB. OCHOBHbBIEC 3Tarl bl
HBOJIFOIIUU PACTHTEILHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBNIEHUE, pACUIBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue -HBOIOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTAHU3MOB.

DBOJIIOIMA Y€JIOBEKA. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeacTaBieHuid o
MPOUCXOKJIECHUHU YeJIoBeKa. MeTollbl u3ydeHHs aHTpororeHeza. CxoacTBa
pa3Inyrs 4eJI0BEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxymue  cuibl  (paktopbl)  aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIH o0TOOp. OOmiecTBeHHBI 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYJIUN TPYyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIMU U BETBU SBOJIOIMH YEJIOBEKA: aBCTPAIONUTEKHU, YemoBek
yMenbi, YenmoBek mnpsaMoxondiuu, YemoBek HeaHAEpTadbCKui, YenoBek
pasyMHbIii. Haxoaku HCKOmaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHS, 00JacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBILIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHass  (PKBaTOpUaibHasi),  MOHITOJIOWHAS
(a3uaTcko-aMepuKaHckasi).  YepTbl ~ MPUCHOCOOJICHHOCTH  MpEACTaBUTEINEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EJMHCTBO 4enOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetrsr: ®@. Penu, JI. ITactep, A. WM. Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmmipel 1 cxembl: «BosnukHoBenne CoytHEYHOM cucTeMbl», «PasButue
OpraHM4eckoro Mupa», «PacturenpbHas  KIeTka», <« KUBOTHas  KIETKa»,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CHUCTeMa OPTaHUYECKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKUX 4YEPT CTPOCHHUS YENOBEKA M YEJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUECKHX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4YelnoBeKay», «lpeBHenmme moany», «JpesHue moam», «llepsbie
COBpEMEHHBIE JTIOAN», «HenoBeueckue pach».

O6opynoBanue:  Myspku  «lIpoucxoxiaenue — 4denmoBeka»  (OHOCTBI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEpPTaliblia, KPOMAHBbOHIIA), CJIENKH WIIU
M300pKEHUS KaMEHHBIX OpYAWM TEPBOOBITHOTO YeNOBEKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebsia), TreoXpoHOJorHueckas TaOnuia, KoJuleKiusa «Dopmbl
COXPAHHOCTH UCKONIAEMBIX )KUBOTHBIX U PACTECHUIN».

JlaGopaTopHble U NpakTU4ecKne padoThbI:

[IpakTuueckast padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTEHHU U
YKUBOTHBIX B KOJIJICKIIUSIX).



DKcKypcus «IBOJIONMS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIK KPaeBEeIUECKUI My3€ei).

Tema 3. OpranusMsbl M OKpY:KaloLas cpeaa.

DKOJIOrus KaK HayKa. 3ajaud U pa3Aesibl SKOJIOTMU. METOIbl KOJIOTMYECKHUX
UCCIIENOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOuTaHWS OPraHW3MOB: BOJHAs, HAa36MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckre (daktopel. Knaccudukaius sSKoJOrnyeckux (PakTopos:
abnoTuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JleHcTBHE HSKOJOTHUYECKHUX
(bakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPHOIU3M.
[Ipucnocobnennst  OpraHu3MOB K  JEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMBl.

buotnueckue (bakTOpHI. Bunnr OMOTHUYECKUX B3aIMO/IEICTBUMU:
KOHKYPEHIUS, XUIIIHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapazutusm, koomnepanus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIIU3M,
HEUTpau3M. 3HayeHUE OMOTHYECKHX B3aUMOACHCTBUU MJI1 CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKM nomyiasiuuu. OCHOBHBIE ITOKa3aTesn
NOMYJSIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, MIPHUPOCT,
Murpanus. JJuHaMuka 4ucaeHHOCTH MONYJISLUN U €€ PeryJIsLysl.

JdemoHncTpanuu:

[Toptpetsl: A. 'ymGonbar, K. ®@. Pynwe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «IIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranuzmoBy», «®Portonepuonuzm», «llomynsaun», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTU NOMYJSUUU UHDY30pUU-TyPenbkn», «IIumeBbie nenm».

JlaGopaTopHble U NpakTU4ecKne padoThbI:

Jlabopatopnas padota Ne 3. «Mopdosoruueckine 0COOCHHOCTH PaCTCHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHue cBeta Ha poCT U pa3BUTUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIIINI Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa M 3KOJI0rMYECKHE CUCTEMBI.

CooOmiecTtBO OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mmmeBas). Bunbi-nomuaantel. CBs3u B
OHOLIEHO3E.

Okonoruyeckne cuctembl (IKocuctemsbl). [loHsitue 00 »dKocucremMe u
ouoreonienoze. DyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckne (muIEeBbIE) YPOBHH JKOCHCTEMBI. [lWIeBbIE TIEMM W CETH.
OcCHOBHBIE TOKa3aTed HKOCHUCTEMBI: OHOMacca, MPOAYKIHUSA. IKOJOTHUYECKHE
nupamMuibl: TPOAYKIWU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHUCTEM:
YCTOWYMBOCTh, CAaMOperyJisiius, pazputue. CyKkieccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOIO
WM TIAPOKOJINCTBEHHOTO JIeca.

AHTpONOreHHbIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (aktop ycroitunBoctu 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouoceprl. XKuboe BemectBo U ero (yukuuu. OcobeHHOocTH OMOchepsl Kak
ro0abHOM 3KocucTeMbl. J[nHaMUyeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BEHIECTB U OMOr€OXUMHUYECKHE LIUKJIIbI 3JIEMEHTOB (YIiiepoaa,
azota). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B 6nocdepe 3emin. AHTPONIOTeHHBIC M3MEHEHUS B Onocdepe.
['1oGanbHbIC IKOIOTHYECKUE TTPOOIEMBI.

CocyliecTBoBaHuE MIPUPOIBI u YEJIOBEUECTRA. Coxpanenue
Oropa3zHooOpasusi Kak OCHOBa ycToiunBocT OMocdepbl. OCHOBA palMOHAIBHOIO
yIOpAaBJICHUs] TPUPOJIHBIMU pecypcamMu M HUX HCHoJb30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupbl u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenmu mnuTaHus», «IKOJIOTHYECKAs MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bogoéma», «ArpoueHo3», «lIpumepHsbie
AQHTPOIIOICHHBIE  BO3JACHUCTBHUS HA OpuUpoay», «BakHeWllne HMCTOYHUKU
3arpsi3HCHHsI BO3JIyXa M TPYHTOBBIX BOM», «IlouBa — BaxkHEHIIas COCTaBJSIOMIAS
ounocheprr», «Daktopsl Aerpaganuu mous», «l[lapaukoBsiii 3G ek, «DakTophI
pPaJIMOAaKTUBHOTO 3arps3HeHust Owmochepri», «OOmEas crpykrypa Ouochepsi»,
«Pacmipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepb»,
«KpyroBopoT yriiepona B ouochepe», «KpyroBopoT azoTa B IpUpoie».

Oo6opynoBanue: Mojenb-anmuMkanus «TunuuHsie OUOIEHO3b), repOapwuii
«PacTuTtenbHbBIe COOOIIECTBAY, KOJUICKIIUH «bHoeH03», «BpeauTenn BaXHESHITHX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu © KOJUICKIIMA PACTCHHH U
JKUBOTHBIX, TIPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIaM OIHOTO BH7A,



Kpacnas kuura Poccuiickoit ®enepanuu, W300paKeHHS OXpaHSEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMEBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBIMBaKOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOy4YalollUMHCSI TMPOrpaMM  CpeaHero oo0mero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJBTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OO0YYaOITUMUCS POCCUUCKOM
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPE/ACIICHUI0, HaJUYWe MOTHUBAIlMM K OOyYCHHIO  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUH JHUYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W HCTOPUYECKHX TPATULMKA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHM, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYUE DKOJOTHYECKOrOo IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 11T U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA MNpenmera «buonorus» mocturarorcs B
€UHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMA POCCUMCKUMU COILMOKYJIBTYPHBIMHU, UICTOPUUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOINECTBE IMPaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHUS H
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH IIO3ULUMHU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IPABOIOPSKY, YEIOBEKY TPyAa U CTapIIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUs, OEpPEKHOTO OTHOMICHUS K KYJIbTYPHOMY HACJICAUIO U
TpaAUIHASIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoi denepanuu, Npupoe u
OKPY>KalOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buoaorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TIO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUCHTAIlMH, TO3UTHUBHBIX BHYTPEHHUX  YOEKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPaCIIMPEHUE >KU3HEHHOTO
OTBITA U OMbITA JEATEIBHOCTA B MPOLIECCE PEATU3AMU OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEJILHOM JIESTEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa:ka1aHCcKOr0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUAIOIIEroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MESTEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX U TMO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO IIO3UIMIO TIO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €E;

YMEHUE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOXKICHUIMHU, KYJIbTYPHBIMU [IEHHOCTSAMH U
COILIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOTO BBHIMIOJIHEHUS
y4eOHBIX, TO3HABATENIBHBIX M HCCIEIOBATEIbCKUX 337a4, YBaXKUTEIbHOTO
OTHONIIEHUS K MHEHUIO ONMOHEHTOB NpPH OOCYXXIEHUU CIOPHBIX BOMPOCOB
OHOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH MEPE]
Ponunoil, ropmoctu 3a CBOWM Kpau, cBOO PoanHy, CBOW A3BIK U KYJBTYpY,
MPONIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U TAaMATHUKAM MIPUPO/IBI,
JTOCTUXEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIGHUBAaTh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJOTUH, TOHMMAaHHUS 3HAYEHUsS OWOJIOTMM B TIO3HAHWU 3aKOHOB
MPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3amnurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYHUBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TNIPUHATHUS LEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUIA;



MOHMMAHHE 3MOIIMOHAIIBHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHJAAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnUTAHWS, (POPMUPOBAHUA KYJbTYPbI 310POBbS H
IMOILMOHAIBHOI0 0JIATOIOTy YU

MOHMMAaHUE W peanm3anus 370pOBOTO W 0e30macHoro o0pasza KU3HU
(3mopoBO€  TUTaHHWE, COOJIIOACHUWE TUTMEHUYECKUMX TpaBWJI M HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (Qusnyeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAHWE I[EHHOCTU TMPaBWI HWHIAUBUIYATBHOTO U  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYalLIUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HaHHUE MOCHEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YNOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TP YA0JIH00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COLHAIBHOMU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

HMHTEpEeC K pazinuHbIM cepam npodeccuoHanbHON AESITEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyayilei mpodeccur U PeaM30BHIBATH
COOCTBEHHBIE KMU3HECHHBIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOrH4eCKOTr0 BOCIIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOILICHHE K MPUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHSA HKOJOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIBITA
IJJAHUPOBAHUSI TOCTYIIKOB W OIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKAIOIIEN CPEbI;

OCO3HaHME TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh  MCIIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HAHUS W YyMEHUS TPU PEIICHUU TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIIOICHHE  MpPaBWII  TOBEIECHUS B MPHUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCUCTEMAaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUW, MPHUHOCAIIMX BpPEH  OKPYKAOLIECH
OPUPOJTHON Cpesie, YMEHHE MPOTHO3UPOBATh HEOJIArOMpUATHBIE 3KOJOTHYECKHE
NOCJIECTBUA NMPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPALLATH UX;

HAJIMYKUE PA3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUS, SKOJIOTHYECKON KYJIbTYPBI,
OIIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUSA
PYKOBOJICTBOBATHCSI UMM B TO3HABAaTEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOUN JAEATEIBHOCTU 3KOJIOTHUECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOILECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE S3BIKOBOW M YHUTATEJIBCKOM KYJIbTYpbl KakK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOAbMH U MIO3HAHUS MUDA;

NOHUMaHUE crneuu@uku OWOJOrMU Kak HayKH, OCO3HaHUsl €€ pojau B
(GOpMHpPOBaHNUN PALMOHATBHOTO HAYYHOI'O MBILUICHHS, CO3JaHUU LEJOCTHOIO
IpeACTaBlIeHU 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE NPHUPOAbI, YEIOBEKa U
o01iecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHUuU MpodsieM
COXpaHEHUs IPUPOJHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIi COBPEMEHHOW IMBUIIM3ALINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/IaHUE MEePCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh PEeCcypCHble  NPOOJEMBbl  Pa3BUTHS
4eJI0BEYeCTBa, MOMCKA MyTel BbIX0/a U3 INI00aJbHBIX SKOJIOTHUECKUX MPOoOJIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHMOJOTMYECKMX 3HAaHUM B LEJIX
NOBBIIICHUST OOIIEeH KyJNbTYypbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIbHON IPaMOTHOCTH OOy4Yaromuxcs, popMUpyemMon
IPU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJOB MO3HAHMSI, UCIIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS [UIs aHalu3a M
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MHpa U MPOUCXOAAIIUNX B HEM M3MEHEHMIA,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJyYE€HHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHust IpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE LIEHHOCTHM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO ACSITENbHOCTh MHAUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUI0, K AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHWA TIO OWOJIOTUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuUMMble M (OpPMHpPOBAHUS MHUPOBO33PEHUS OOYHAIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUYHbIE MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa W cHeuu(uKy METOAOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SIBJIIEHUE, IPOLECC,
cCUCTeMa, Hay4yHbIi (DaKT, MPUHLIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCJeNOBaHUE,  HAOJIOJIEHHWe, HU3MEPEHHE,  JKCIEPUMEHT U  JIPYTux),
YHUBEpCaJlbHble Y4YeOHble JEeHCTBUS (MO3HABaTENbHbIE, KOMMYHHUKATHUBHBIE,

peryJISITUBHBIC), obecrieunBaroIIe dbopmupoBanue (byHKIIMOHATBHOM
IPaMOTHOCTH H  COLMAJIbHOW KOMIIETCHIIMH OOYYaroIIUXCs, CIOCOOHOCTH
O0y4JaroImxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHUSA U  yHUBEpPCAIbHbIE Yy4yeOHble JEHCTBUSA B
ITO3HABATEJIbHOM U COLMAJILHOM ITPAKTHKE.

MertanpeamMeTHble pe3ynbTaThl OCBOEHMS IMPOTPaMMbl CPEAHETO OOIIero
0o0pa30BaHus JJOJDKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMU y4eOHBIMU NMO3HABATEIbHBIMU
NefCTBUSIMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

caMoCTOSITeNIbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUWU 3HAHUUA MPUEMBI JIOTUYECKOTO MBILIICHUS
(aHanu3a, cCMHTE3a, CpaBHEHMUsI, KilaccupuKaIuu, 0000I1eHHs ), PACKPBIBATH CMBICI
OMOJIOrMUYECKUX MOHATHM (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMU NOHATHUSMU);

ONpENeNATh LEIU JEATEIbHOCTH, 337aBas MapaMeTpbl W KPUTEpUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIbHOCTU C IOCTABJIIEHHBIMU LENSIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 0ObSICHEHUS! (DAaKTOB U SIBJIICHUI
YKUBOM IIPUPOBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTMM), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B pPacCMATPUBAEMBbIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJBI U 3AKIIOYCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpencrtea  Juid MIPEICTABICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TakKe€  MPOTHUBOPEUYMH  Pa3HOTO  PoOJa,  BBIABIEGHHBIX B Pa3IMYHbBIX
UH(GOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIIEHUs] MPOOJEMBbl C Y4ETOM aHAINW3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLICHUBATh PUCKH TMOCIEICTBUH IE€ATEIHHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBUSAX  PpEajbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJIETh HABBIKAMH YYEOHO-UCCIEA0BATENIbCKON U IPOEKTHON JESITEIbHOCTH,
HaBBIKAMHM  pa3pelieHuss npoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCTIONB30BaTh PA3NMUYHBIE BHIBI JACSATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEpIpeTalrH, MPeoOpPa30BaHUI0O M TPUMEHEHHIO B y4EOHBIX
CUTYaIUsX, B TOM YHCJIE TIPY CO3aHUN YUEOHBIX U COIIMATBHBIX MPOEKTOB;

(GopMuUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MOHATUAMHU U METOaMH;

CTaBUTb M (opMyIupoBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
TESITEIIbHOCTH Y )KU3HEHHBIX CUTYAIIHsIX;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3y €€ pelIeHMs, HAXOIWUThb apryMEHThl JUIs JOKa3aTesbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHHUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJE pEHICHHWs 3aJaydl  pPe3yibTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA TMMOUCK MEPEHOca CPEACTB U CIOCOO0B
NEeUCTBUS B MPO(ECCHOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M IMPAKTUYECKYIO OOJIACTH
KU3HEICSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE HJIEH, MpEAJIaraTh OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTEPHATUBHBIC PELLICHMUSL.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MH(OpMaIMU (TeKCTe yueOHOTo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CTpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTEpHETE), aHaIM3upOBaTh



UHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI TIPHU MOUCKE U
otbope Ouosorndeckoit uHGOpPMAIIUU, HEOOXOIUMOMN JJIsI BBIMOJHEHUS YIECOHBIX
3ajay;

pUOOpETaTh OIBIT HCIOJIL30BaHUS HWH(POPMAITMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (opMy  mpeacTaBieHUs
ounosornuyeckor nHGopmaruu (cxembl, rpadUKd, JUATPAMMBbI, TaOJIUIbI, PUCYHKH
H Ipyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadyeCTBE CpencTBa MpH padore C
Ouonornyeckor HHPOpMaANMEN: TPUMEHSATh XUMUYECKHe, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKW U CUMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCTIIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
nH(OPMAITMOHHON 6€30MaCHOCTU JIUYHOCTH.

OgByaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY JIeHiCTBUSIMHU:

1) ob1menne:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH, aKTUBHO Y4aC TBOBATh
B JMAJIOTE WJIM JUCKYCCHHU TIO CYIIECTBY OOCYXKJIaeMOi TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeasiaraeMou
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA APYTMX yYACTHUKOB
JManora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBEpOANbHBIE CpPEACTBA OOIICHHs, TMOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSITYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh Pa3jMYHBIMH CTIOco0aMu OOIIEHUS W B3aMMOJCHCTBHSI, MOHUMATh
HaMEPEHUs IPYTUX JIFOJIeH, TPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHUSI C KCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esITeJIbHOCTD:

NOHUMATh M UCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBU]yaJIbHON
paboThI IpH peIIeHUN OMOJIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS TIPH PEIICHUHN YIEOHOM 3a/1a4u;

BBIOMPATh TEMATHKy W METOJIbI COBMECTHBIX JEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BOZMOKHOCTEH Ka)kJIOTO YJIeHA KOJIEKTHBA;



OPUHUMATh LE€JIM  COBMECTHOW  JESATENIBHOCTH, OPraHW30BBIBaTH U
KOOPJIWHUPOBATh JCUCTBUS MO €€ JIOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacnpelnensaTe poJM C Y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEro BKJIAJa W KaXKJIOrO0 y4YaCTHHKAa KOMAHIbl B
OOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKThI, OLEHWBATh WIEU C TO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIIATh TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMHU PeryJISTUBHBIMHU AeHCTBHAMM:

1) camoopranuzaunus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIA BBISABICHUS MPOOJIEM U HX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUU 1I€JIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYNKAX MO OTHOLICHHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh IO3HABATEIBHYIO JEATEIBbHOCTh, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4ul B 00pa30BaTEIbHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH  PELIEHUsS MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTEHHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTCHUH;

JienaTh OCO3HaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHUE;

OLICHHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyIULIMU B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENIbHBIA U
KyJbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABbIKAMM  TIO3HABAaTEJIbHOM  pedIieKCMu  Kak  OCO3HAHUs
COBEpIIAEMBIX JIEUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHMi, HCMOIb30BaTh NPUEMBI pedieKcuu JUisl OLIEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELIECHNUS;

YMETh OLIEHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO HX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl JAPYTHX @pPH aHaju3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE CedsI M APYTrUX:

IPUHUMATh ce0sl, HOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMMAaTh MOTHUBBI M AapryMEHTBl JAPYTHX IIPH aHajJu3€ pPe3yJIbTaToOB
NEeSATEIbHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTUX HA OLUMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € HO3ULMU JPYTOTr0O YEJOBEKA.

HPEIMETHBIE PE3YJIbTATDI

[IpeametHble pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Ouosoruu Ha
0a30BOM YPOBHE BKIIIOUAIOT cielupruyecKre Jisl yueOHoro npeamera «buosiorus»
Hay4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIPETALNU U
npeo0pa3oBaHUI0 3HAHUM, BUABI IEATEILHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMUYHBIX YYEOHBIX CUTYyallUsiX, a TaKKe€ B PEaJIbHBIX
KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Ouosiorueil. B mporpamme mnpeaMeTHbie
pE3yNbTAThl IPEACTABIIEHBI IO FOJIaM 00yUYEeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro npenmera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMU B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHbl MHUpPAa U HAYYHOrO MHPOBO33PEHUS, O BKJIA/NE POCCUUCKHUX U
3apyO€KHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OUONOrUM, (YHKIHOHAIBHOM
IrPAMOTHOCTH Y€JIOBEKA JJI PEUICHUS )KU3HEHHbIX 3a]1ay;

YMEHHUE PACKpBIBaTh COJEpKaHHWE OWOJIOTMYECKUX TEPMUHOB U TOHSATHUI:
JKW3Hb, KJIETKa, OpraHu3M, Meradonn3M (OOMEH BEIIECTB U IPEBpAICHUE
HHEPrum), TOMEOCTa3 (CaMOpEryysius), YPOBHEBasE OpPraHU3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME u3JlaraTb OWOJIOTUYECKUE TEeOpuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IEHTpajbHasg JOTrMa MOJICKYJSIpHOW Ouosioruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKIEHUS KyIbTypHbIX pacTteHuid H. V. BaBunosa), onpenenstb rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJJAMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOJEHUE U
OMMCAHKME MUBBIX CHUCTEM, MPOLIECCOB M SIBJICHHM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BbBISBIICHUE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEITUYMHAMHU, OOBSICHEHUE TIOTyUYECHHBIX



pe3yabTaTOB, MCMOJIb30BAaHHBIX HAYYHBIX TMOHSATHI, TEOPHUH M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJACNATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meko3a,
OIJIOJIOTBOPEHUSI, PA3MHOXKEHHUS, HMHAWBUIYaJbHOTO pA3BUTHUA OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh NOJYUYEHHbIE 3HAHUA JUISI OOBSCHEHMsI OMOJIOTMYECKUX
IPOLIECCOB U SIBICHUMU, NI MPUHATHS MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
XKU3HU C 1enplo olOecredeHus O€30MacHOCTH CBOETO 3/I0POBBS U 3I0POBbS
OKPY’KaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAMOTHOTO TOBEICHHUS B OKpPY>KarOIIen
OPUPOJHON cpele, MOHMMaHHE HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUN
COBpEMEHHOW  Ouojoruu ¥ OWUOTEXHOJIOTMH  JUId  palMOHAIbHOIO
PUPOIOTIOIH30BAHHS;

YMEHHE pelaTh OJJIEMEHTAapHbIE TEHETHMYeCKHe 3aJauyd Ha MOHO- H
IUTUOPUIHOE CKpEIMBaHUE, CIEIUIEHHOE HAaClleJJOBaHUE, COCTABIATH CXEMBI
MOHOTHMOPHJIHOTO CKPEIMBAaHUS JUIsl MPEACKa3aHusl HAcJelOBaHUS NPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOIHATh JA0OpAaTOPHBIE M NPAKTUUYECKUE padOThI, COONIOAATH
npaBuiia npu padoTe ¢ yueOHbIM U Ta00PATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHMBaThb M HMHTEPHOPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIOLIYI0 IICEBJOHAyYHble 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(OpMaLUU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCMeKThl COBPEMEHHBIX HCCIIEIOBaHUM B OHOJOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMCBMEHHBIE U YCTHBIE COOOIIEHUS,
00001mas 6uosornuecKyro MH(POPMAIUIO U3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO
MCI0JIb30BaTh MOHSITUIHBIN anmnapar OUOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA ydyeOHOro mnpenmera «buonorus» ¢ 11
K1acce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (DOPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa U HAYYHOTO MHPOBO33PEHHS, O BKIAAEC POCCHICKUX U
3apyOekKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUH, (GYHKIIMOHATHHOM
IPaMOTHOCTH Y€JIOBEKa JIIsl pEIICHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHHWE OMOJIOTMUECKUX TEPMHHOB M TOHATHUM:
BUJI, TOMYJISALKMSA, TeHO(OH I, SBOIONMS, TBUKYIIUE CHIIBI ((PaKTOPBI) SBOIOIHH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, IKOJIOTHYECKUE (AKTOPHI,



HKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTBI, PEAYyLEHTbl, UENu MUTaHUS,
AKOJIOTHYECKast TupamMuaa, OMoTreorenos, onocdepa;

YMEHHE WH3/araTh OWOJOTHYECKHe Teopuu (IBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUS DHBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogasimieBoro cxoncrtea K. M. bapa, uepenoBanusi riaBHBIX HalpaBICHUA U
nytei sBomon A. H. CeseprioBa, yuenus o 6uocepe B. WM. Bepnanckoro),
OTIPENENSATh TPAHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJJaAMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOJEHUE U
ONMMCAHKUE MUBBIX CHUCTEM, MPOILECCOB M SBJICHWI, OpraHU3alMs W TPOBEJCHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BBIIBW)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYyEeMbIMH BEIMYUHAMH, OOBSICHEHHE TOIYYCHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TMOHSATHI, TEOPHUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE NPHU3HAKH CTPOCHMSI OWOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYISAIUN, MTPOAYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB,
OMOreOlIeHO30B U DIKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHM3MOB, JEHCTBUS HKOJIOIMYECKUX (PAKTOPOB HA OpraHU3Mbl, IEpeHoca
BEUIECTB W TIOTOKAa SHEPIUM B DSKOCUCTEMAaX, AHTPOIIOTEHHBIX H3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OMOT€OXMMHYECKHUX
LMKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOJyYEHHbIE 3HAHUA ISl OOBSICHEHHs] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUW, JJIS NMPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KHU3HU C LeNplo olOecreueHus O€30MacHOCTH CBOErO 3JI0POBbS U 370POBbs
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHUSI HOPM I'PaMOTHOTO MOBEJAEHUS B OKPYXKaroLen
NPUPOAHON Cpeje, NMOHMMAaHUE HEOOXOJUMOCTH HCIONb30BaHUSA JOCTHKEHUU
COBPEMEHHOW OMOJIOTHH ISl pallMOHAIBHOIO IPUPOIONIOIb30BaAHMS;

YMEHHE pelaTh 3JIEMEHTapHbIE OHMOJIOTUYECKHE 3aJauM, COCTaBJISTh CXEMBbI
NepPEeHOCca BEILIECTB U YHEPTUU B IKOCUCTEMAX (LIETH MUTAHUS);

YMEHHUE BBINOIHATh JA0OpPATOPHbIE W MPAKTHUYECKUE padOThI, COOIIONATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PY10BaHUEM;

YMEHHE KPUTUYECKH OIEHMBaThb M HMHTEPHOPETUPOBATH HH(OPMALINIO
OMOJIOTMUECKOTO  COJIEp’KaHUs, BKIIOYAIOIIYI0 IICEBJOHAyYHble 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBa MAacCOBOW MHGOpPMAIIUH, HAYUHO -TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI00AJbHBIE  JIKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIEHUS,
00001mas 6uosornuecKyto MH(POPMAIUIO U3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/nn P Konrpoabnusie IIpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
MOMOTIDL Kt Hayka 05 https://m.eds00.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LIOK
p . https://m.eds00.ru/7f41c292
. bubmuoreka [IOK
3 XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 05 https://m.edsoo.ru/7f41c292
PasMHOXeHUE 1 MUHAMBUAYATIbHOE Pa3BUTHE bu6muoreka [IOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHUYHMBOCTh 3 1 15 bubnmorexa LIOK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 05 bubnmnorexa [JOK
OMOTEXHOJOTHU ' https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Peseperioe Bpes L https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kourpoabnbsie IIpakTuueckue (witdpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [IOK
! IBOIMIOLHOHHAA GHOTOTH o 05 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 05 bu6nuoreka [JOK
3emiie ' ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OPraHH3MEL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01ecTBa ¥ 9KOJIOTHIECKHAE CHCTEMBI 9 1 https://m.edsoo.ru/7f41ecT4
bu6nuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoubnsie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTryeckas pabora Ne 1
2 «Mcnonp30BaHne pa3TuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUH
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpoOLECCHI 1 bubnuotexa [JOK
U UX U3Y4CHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmorexa [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE HEROB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnnorexa [HOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHune dyKapuOTHYECKON KIIETKH.
JlaGopatopHast paborta Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOTMpEnaparax u ux
OTIMCaHUEC»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT META0OMH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Porocnites. Xemocunres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. JlabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
buocunTe3s Oenka. Peakmms bubmuoteka [JOK
16
MaTpU4YHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [JOK
17 Tpascasnus — Guocnres benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — 0.5 bubnnorexka [HOK



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

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bu6mmoreka [JOK

2 Meii

0 o3 https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJeTok. OIMI00TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NuauBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJICACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edso00.ru/863e862
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa HOK

p i P https://m.eds00.ru/863e8878
CKpEIINBaHHE
WTHOpUIHOE CKpeluBaHue. 3aKOH
25 fesaminioro Harz:nneI OBaHMS bubmorexa HOK
A https://m.eds00.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HaceI0BaHHUE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmnoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

W3menunBocTh. HeHacnencrBeHHas
U3MEHYUBOCTb. JlabopaTopHas

pabota Ne 6. U3yuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
Hacnencrsennas n3MeHYUBOCTE.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTamuil y 1po30Quisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmunoreka [JOK
30 Peterinia seropeia 1 https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh 1 1 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6nmnoreka [JOK
32 Ceeiuis Kak Hayka i poLece L https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bu6nmnoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus kak orpacib 1 05 bubnnorexa [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 5 4

[TPOT'PAMME



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

11 KIIACC

KouaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [JOK
t A ya https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHA NpEACTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 M 1
HRPOSBOIOMHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHast
€AVHUIA BUJA U SBOJIIOINH.
4 HI2160 I;To HI:J.SI abota JI\JI'O 1 1 0.5 bubmmorexa [JOK
patopHaip B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHIecKOMY KPUTEPHIO»
5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuorexa [IOK
(bakTOpHbl) 3BOIOLIUU https://m.edsoo.ru/863e9da4
bu6mmorekxa [IOK
6 E i 0TO 1
CTCCTBCHHBIT OTOO H €O popMe! https://m.eds00.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edso00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTENILHOTO XapaKTepa»
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIIUN

https://m.edso0.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

9 HeoOpatumocTs 3BOIIONNN 0.5
10 Wcropus xu3HU Ha 3emiie 1 METO/bI
e€ n3ydeHus
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubnmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUN
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpakTuueckas padbora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPacTeHHI 1 )KHBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnunoreka [JOK
OPTaHUYECKOr0 MHAPA https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxy1uie cuibl ((pakTophl) bubnuorexa [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 YenoBeueckne packl ¥ MPUPOTHBIE bubnmnoreka [JOK
ajanTaliy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE 0.5
KU3HU Ha 3eMie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U HKOJIOTHYECKHE bubnnorexa [JOK



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

(bakxTopsI

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

AbGuoTtndeckue HaKTophI.
Jlaboparopnas padota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso0o.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnausnHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [JOK
23 brornieckue dakTopet https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 No 2 «IloncuéTt ImI0THOCTH 0.5
MOMYJISIIIUI pa3HBIX BUIOB
pacTeHu
o5 CoobmecTBa OpraHu3MoOB — bubnuorexa [JOK
OHOIIEHO3 https://m.edsoo0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa sxocucteM. CyKieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMJIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



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

32 YenosedecTBo B Onochepe 3emiu 1
33 CocyiecTBoBaHUE TPUPOABI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600IICHUE TEMBI
34 «Co00111eCTBa U DKOJIOTUUECKHAE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus. O6mas 6uonorus, 10 knace/ CuBornazos B.U., Aradonora U1.b.,
3axapoBa E.T., OOmiectBO ¢ OrpaHM4e€HHON OTBETCTBEHHOCTHIO «IPODAY;
AKIIMOHEpHOE 001I1eCTBO «M3paTenbeTBO «IIpocsernieHue»

* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Py6orioB A.M. u npyrue /Tlox

pen. Ilaceunuka B.B., AxmuonepHoe  oOmectBo  «M3matenbcTBO
«IIpocsemienue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Ilon pen. Ilaceunnka B.B., AknmonepHoe obmectBo «l31aTenbcTBo
«IIpocaemieHue»

METO/IUYECKHUE MATEPHUAJIbI JIUIS1 YUUTEJISA

e  buonorus. O6mast 6uonorus. ba3zoBeiit ypoBenb: yue6. s 10-11 ki
ob1eoOpazoBarenbHbIX yupexaenuii / B.W. Cusornasos, .b. Aradonosa, E.T.
3axapona; moxa pen. Akaa. PAEH, mpod. B.b. 3axapoBa. — 7-e u3z., ctepeoTurl.
—M.: Ipoda, 2011. — 381 c.: un.

e FEI'D. buonorums: Ttematwdyeckuid cOopHuk 3amanuii/ mop pen. [.C.
Kanmunoroit. — M.: HamumonansHoe oOpazoBanme, 2012. — 256 c. — 9EI'D.
OUIIA — mkoe)

e« 3axapoB B.b, Mycrapun A.I'. OOmas OHOJOTHS: TECTHI, BOIPOCHI,

3aganus. — M.: [Ipoceenienue, 2003



e IIporpammel st 06meoOpazoBaTenbHBIX yupexaeHuid. buonorusa. 5-11
kimaccel/ aBT.-cocT. M.b. Mop3yHoBa. — 2-e¢ u3n., crepeorun. — M.: Jlpoda,
2009. — 254 c.

e buonorus. 11 knacc: moypounsie miaHsl 1o yuyeonuky B.b. 3axaposna,
C.I'. MamonToBa, H.U. Conuna/ aBt./coct. T.WU. Yaiika. — Boarorpaa: Yuurens,
2010.

KoHTponbHo-u3Meputenbable Marepuaisl. buonorus: 11 xmace/ coct. H.IL

Tpoery6osa. — M.: BAKO, 2011. -96 ¢

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

o Www.informika.ru - snekrponnsiii yueonuk "buosnorus" (sep. 2.0 - 2000)
u3 1nukia "OOyuaromniye SHUOMKIoNEAUH". - YUeOHbIH Kypc, KOHTPOJIbHBIC
BOIIPOCHI. (Kak MOJIb30BATHCS - CM. "ITomorp".)
www.college.ru - pasmen "OtkpeiToro kosemka" mo buonornn. YdeOHUK,
moenu, On-line TecTsl, yuurteso.

o www.skeletos.zharko.ru - "OnopHo-aBurarenbHas cCUCTEMa 4YesloBeKa'.
OGpazoBarenbHbli caliT 1o mnpeamery buosorusi, kypc Uenosek. CtpoeHue
ckenera. Meieynas cucrtema. Kak »to paboraer. [Ipunoxenusi: 2 CkeneTHBIX

OHIUKIIONICANN; IJIS1 YUUTCIIA - YPOKH, J'Ia60paT0prI€, 6 TECTOB C OTBETaMHU.



o« Www.biodan.narod.ru - "buo/lan" - Buonorus ot [ansl. HoBoctu
0030pbl MO Ouosoruu, skojgoruu. IIpodrmembr u Teopun. EcTh TemaTuueckue
BBINIYCKH, (poTorasiepen, Ouorpaduu BEIMKUX YUEHBIX, CIEIICIIOBAPb.

o WWW.bio.1september.ru - mns yumrencit "S may Ha ypok Buomorun".
Cratpu mo: boranmke, 3oosornu, buonorun - Yemosek, OOme OHOIOTHH,
DKOJIOTHH.

«WWw.bio.1september.ru - rasera '"buomorus" (MEXAy BBIXOJOM
O4YEpETHOI0 HOMEPA ra3eThl U MOSBIICHUEM MOJIHOTEKCTOBOM BEpCHM HOMEpA Ha
caiiTe yCTaHOBJICH I'0JIOBOM UHTEPBa)

o www.kozlenkoa.narod.ru - 3ror caiit Kosnenko A.I'. - mpemogaBaress u
JUIsl TIpernojiaBaTesiei, Mg TeX, KTO YYHWTCS caM M YYWUT JPYTrux; OYHO U
JTUCTAHIIMOHHO, OWOJIOTHUH, XUMHH, JIPYTHM TpeaIMeTraM - C TOMOIIbIO
KOMIIbIOTEpa U MIHTEpHET.

e WWW.NSU.IU brosorust B Bompocax u OTBETax - y4eHbIe HOBOCUOMPCKOTO
AKaJIeMropojika OTBEUarOT Ha BOIPOCHI CTAPIIEKIACCHUKOB.

o WwWw.websib.ru - pasaen "buonorus" HoBocubupckoit oOpazoBaTeIbHOM
cetu. [logOopka marepranoB U CCbUIOK (ITPOrpamMMbl, MPOEKTHI, MaT€pUANIbl Y
YPOKY, aOUTYpPHUEHTY).

o www.nrc.edu.ru - "buomormueckas KapTHHa Mupa"' - paszen
AJEKTpOHHOTO y4yeOHMKa "KoHmeniuu COBpeMEHHOTO eCTECTBO3HAHMS'".
KoHuenuuu nporcxoxaeHus ;ku3Hu U Teopuu sBomonuu. (Ilepexon mo ceplike

BHU3Y "lanee...".)



o www.floranimal.ru - "FLORANIMAL - pactenus u >xuBoTHble" Kak
sanukoneaus. (O6bveM nndopmaruu BriedaTiiser.) Beiopats OykBYy, OTKpoeTcs
CTpaHMIIa C ABYMs OOJIbIIUMHU KOJIOHKaMu Ha3BaHuii: Pactenust u JKuBoTHbIE.
BriGupaem no Ha3BaHUIO - OTKPBIBACTCS OMUCAHUE U (DOTO.

o« www.filinivnua - "OwiuH" - WUIIOCTPUPOBAHHAS DHIIMKIONCIUS
®KUBOTHBIX. K coxaneHuto He Bce pa3ienbl roToBbl. Onucanust u poTtorpaduu.

o Wwww.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX IS IIKOJIBHUKOB -
OTKMCAaHNE OCHOBHBIX BHJIOB, PUCYHKH.

o Www.invertebrates.geoman.ru  Hacexkombie.  IlomynspHas  KHuTra
AxumymikuHa .M. ¢ MHOXKECTBOM LIBETHBIX PUCYHKOB M (hoTorpaduii. —

o www.bird.geoman.ru IItunpl. [TonynspHas kaura Akumymkuia M. ¢
MHO>ECTBOM IIBETHBIX PUCYHKOB U (hoTorpadwuii.

o Www.animal.geoman.ru  Mwup  kuBOTHBIX. llomynspHas  KHUTa
Axumyniknda .M. ¢ MHOKECTBOM LIBETHBIX PUCYHKOB U (oTOrpaduii.

o fish.geoman.ru Pei6s1. MumrocTpupoBaHHas SHIUMKIONEIUS PhIO.

o www.plant.geoman.ru - XXu3Hp pacteHnii. 3aHUMAaTEIBHO O OOTaHWKE.
bakrepun. JlekapcTBEHHBIE pACTEHUS.

o WWW.livt.net - odnexTpoHHAas WIDIFOCTPUPOBAHHAS — SHIUKIONEINS
"YKussie cymectBa". Knaccudukauus u ¢potorpadun 6e3 TekcTa.

o WWW.nature.ok.ru - Peakue U wucuUe3arwONIUE KUBOTHBIE Poccum.

Onucanus u rojgoca PCAKUX ) XUBOTHBIX.



o Www.bril2002.narod.ru - bruomorus ans mkoapHUKOB. KpaTkast nHGOpM.
no pazaenam: OOmas ouonorus, boranuka, 3oosorusi, Yenosexk.

o www.festival.1september.ru - ®ecTuBanb IEAArOTHYECKUX  HIACH
"OtkperThiii ypok" 2006 - 2007. Paznen "llpenogaBanue Ouosnoruu" - 86
CTaTeu.

« www.charles-darwin.narod.ru - Yapne3 Jlapeun: 6uorpadusi 1 KHUTH.



