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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TpOrpaMMbl O OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEJICIICHHsI TOAXO0A0B K (OPMUPOBAHUIO COJEPKaHHMS YYEOHOTrO TIpeaMeTa
«buonoruss» cocraBwiM: KoHuenryainbHele mnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJEP)KaHUs, PpPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX MEJAX U
MPUHIIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obOmero o6OpasoBanusi B Poccuiickoii denepanuu, a TakkKe MOJOKEHUS O
cneruuke OMoIoTHH, € 3HAYCHUH B TTO3HAHWUU KMBOW TIPUPOBLI U 00CCTICUCHHUH
CYIIECTBOBAHUS YeEJIOBEYECKOTO 001ecTBa. COrjlacHO Ha3BaHHBIM TIOJIOKCHHSM,
OTIpeJICICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpelcTaBiIeHUE O I1eniX, o0 obuiei
CTpaTeruu OOYy4YeHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHYeMYIO TOCIICIOBATEIbHOCTh U3YYCHHUS YYCOHOTO MaTepuajia ¢ yudéTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamvMe mo OWONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEJAMETHBIM pe3yibTaTam
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIii ypOBEHB) peain30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Y€HUW OWOJoruMu, Onarojapss 4emy B He
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, [IEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUI O 3I0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYKAIOMIeH NPHUPOIAHONU cpee.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOTOTHYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOEHUU JKHUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEJICHO BHUMAHWE HCTIOJIB30BAHHIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTUKN HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUSA, 000CHOBaHUS IKOJIOTUIECKHU
1eJIeCO00pa3HOTO TOBECHUS B OKPYXKAIOMIEH NPUPOMHON cpenme, aHaam3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YENIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAaHO HEOOXOJIUMOCTHIO 0OEecTIeUeHUs



YCIIOBUM JJIsl PEIIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJIOTrHYECKOTO
oOpa3oBaHusA, KoTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIuxcs
CHOCOOHOCTH aJanTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCsS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero o0Omero 0oOpa3oBaHMsS 3aHUMAET BaKHOE
Mecto. OnHa obGecneunBaeT (GOpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd WU 3BOJIIOIMH, CO3AET
yCIOBUSL  JUJIsi:  TO3HAHMUS  3aKOHOB  JKMBOM  MPUPOAbI,  (OpMHpPOBaHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOT0 MBIIIIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpelHero  ob0mero oOpa3oBaHUs, COLMAIU3ALNUU
oOyuaromuxcs. M3ydenne 6uonoruu obOecrneynBaeT ycioBHs JUisi (OpMUpOBaHUS
WUHTCIJICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMIM OCHOBY /i OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEpKaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

Ot60p coxmepkanusi yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OMNPEACISIONINE aJeKBAaTHOE IOBEICHHE
YyeJoBeKa B OKpY’Kalollled MPpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUYeCKoM aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAlMsIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alluu
OHMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTETbHBIX OCOOCHHOCTSAX XKUBOW MPHUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIIOLMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buosnorus»
BBIJICJICHBI CIIEIYIOIIUE COAepKaTelbHble JIMHUM: «buonorusa kak Hayka. MeToabl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouosormueckas cuctema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHUE  OOy4YalOlMMHCS  3HAHUSIMH O  CTPYKTYpHO-(DYHKIIMOHAJILHOU
OpraHM3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 0a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTWUHE MHUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecCe aHallh3a JAHHBIX O MyTSX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTaHOBJIEHHE Yy OOydYamIMXCid O0Omel KyJIbTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa UBOW MPUPOJIBl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TE€XHOJIOTUH U arpoOOMOTEXHOJIOTH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKUX 3HAHWM ISl TOBBILICHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEHEBHOM KU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COOMIOACHHE Mep NPODUIAKTUKU
3a00J€BaHUI.

B cucreme cpeanero obmiero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTrecTBEeHHO-HAayYHbIE TIPEAMETHI.



JI1st u3yueHus 6uojoruu Ha 0a30BOM YPOBHE CPEIHETO 00Iero 00pa3oBaHuUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Heziel0).

COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU Haykamu, ¢uiiocopueid, ITUKON, dCTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TIO3HAHKS KUBOU TIPUPOILI (HAOTIOICHUE, IKCIIEPUMEHT, OTTMCAHUE,
u3MepeHue, Kiaaccuukamms, MOJEIUpOBaHUE, CTaTHUCTHYeCKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIHI.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pa3IWYHBIX METOJIOB MpPH
U3YUYEHNUU OUOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaoticTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHU OpraHu3aii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MONYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYECKHI ), OnoC(EepHBIH.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynosanue: Mojienb Mojekyisl JITHK.

Tema 3. XuMH4YeCKHH COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE DJJIEMEHTBI: MAKPOJIJIEMEHTBHI,
MHKPO3JIEMEHTBL. BOJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKUIUM BOABI M MHUHEpaIbHBIX BemiecTB B KieTke. llonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHne O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU



CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUYHAS M
YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonornueckue
(yHKUIUU OENKOB.

depmeHTHl — Ouosiormyeckue Kataiauzatopel. CtpoeHue (QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuuduuHocts. KodepmenTsl. BuraMuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuibl  (TJIoko3a, pubo3a u  JA€30KCHpHO03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
HeJuTo103a). buonornueckue GyHKUMU YTIE€BOAOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
rupodoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMIHUJIOB KAK UCTOYHUKOB HEPTHH.

Hyxkneunoseie xucnorsl: JJHK wu PHK. Hyxneoruasr — MOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Hurtonorusa — Hayka o kietke. Kiietounast Teopusi — npuMep B3aMMOIEUCTBHUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUSs KIETKH.

Krnerka kak menoctHass >xuBas cuctema. OOmMe TpPU3HAKU KIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak reneruueckwmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHyeckas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS TIpPOKapuOTHYeCKON KieTku. Kiierounas creHka Oakrepuil. CTpoeHHE
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIUYMUS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJTMKOKAIUKC, UX
¢dynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa u QpyHkiuu. [luTonnazma u eé
opranousibl. OnmHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['ombmxw,
mu30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KIETKH: MHUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApWU W TulacTua. Bunbr mmactun. HememOpaHHbIe
OpPraHoOW/bl KJIETKH: PUOOCOMBI, KIETOYHBIH UEHTP, LEHTPUOIHU, PECHUYKH,
KryTUKU. OYHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynatopHbiil LeHTp kiaeTkd. CTpoeHue snpa: snepHas o00JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XHMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupoze», «Pacnpenenenne XMuMUYECKUX 2JIEMEHTOB B )KUBOU IIPUPOJIEY.



Tabmunbl u cxembl: «llepuogmdeckas TaOnua XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyYIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKyIbl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE HKUBOTHOU KIIETKHU»,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUumuab.

O6opyioBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHUE MJid MPOBEICHUS
HaOJIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGoparopnass pabora Ne 2. «M3ydeHue CTpPOCHHS KJIETOK pPaCTEHU,
KUBOTHBIX M OaKTepUi IMOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpErnapaTax M MX
OTIHCaHUE.

Tema 4. ) KusHenesiTeJIbHOCTh KJIETKM.

OOMeEH BEIIeCTB, WM METa0oIH3M. ACCUMUIIALINS (TUIACTUYECKUNA OOMEH) U
JTUCCUMMWIISIIUS  (SHEPreTUYecKuii OOMEH) — JBE CTOPOHBI E€JIMHOro IIpolecca
meTabonuszMa. Ponb 3aKOHOB COXpaHEHHS BEIECTB U DHEPrUM B TOHUMAHHUH
MeTaboau3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
dotocunTesa. DhdhekTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (HOTOCHUHTE3A JJIS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIIEHUSI €TO0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocHuHTe3. XEeMOCHHTE3UpYoIue OakTepur. 3HaUCHHE XEMOCHHTEe3a IS
KU3HU Ha 3emuie.

DOHepreTuueckuii oOMeH B KieTke. PaclieruieHue BellecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peaknium wmatpuuHoro cuHre3a. [enermueckas wHpopmarus wu JIHK.
Peanuzanusa reHernyeckol MHpoOpMaluuM B KIETKe. ['@HeTHMUEeCKUW KOJ U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsuus — Onocuntes
Oenka. Ortanbl TpaHcasiuuu. KonupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTe3e Oenka.



Heknerounsie ¢popMmbl ku3HU — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmurta yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMsi, peBepTaza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumpl 1 cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Dotocunte3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnmmsy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KrnerouHsiii UK, WU SKU3HEHHBIM LUK KieTku. WHTepdaza U MuUTO3.
[Ipoueccrl, mpotekatomue B uHTEepdaze. Pemnukamuss — peaxkuus MaTpUYHOTO
cunre3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapHUOTHIL.
JIMTI0M THBIN 51 rarJIONIHBIN XPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W HUHIAUMBUAYAJIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — muto3. Cranun muto3a. IIpoueccsl, nmpoucxonsiine Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHHSI OPTAaHU3MOB: O€cIoyioe U MoyioBoe. Buasr Gecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHWE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEeHHE. MICKyCcCTBEHHOE KIIOHMPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTIHYUS OT O€CIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsiuiMe Ha CTaAUsSX Meno3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonmormyeckuii CMbICT H
3Ha4YECHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUS TIOJOBBIX KIETOK y IKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AMYHUKUA. OOpa3oBaHHME W Pa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30u], SHIEeKIIeTKa) — CIepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHUS SAMIEKIETOK U CcHepMaTo30uAoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHATIBHOE Ppa3BUTHE
(amMOpuorenes). Otanbl SMOPHUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MMOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HEmpsaMoe (JIuYMHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelt u  cxeMbl: «®DOpMbI Pa3MHOXKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «Ilpsmoe u Henpssmoe pa3BuTHE», «['aMeTOreHe3 y MIECKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparthbl «CrniepmMaTo30u bl
MJIEKOIUTAONIEr0», «SIMIEKIeTKa MIIEKONUTAIEro», «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MoJelb-aluiukanus «JlelieHre KIeTKW», MOJEb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota Neo 3. «HaOmromenue muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlabopatopHast pabota Ne 4. «M3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3apaun renetuku. Mcropus pazsutus renetuku. Poss nuronoruu
U OMOpPUOJIOTUM B CTAHOBIICHUM TEHETHKU. BKIIam pPOCCUUCKUX U 3apyOEKHBIX
VU4E€HBIX B pa3BUTHE TEHETUKH. MeTOoapl TeHETHKU (TUOPHUIO0JIOTHYECKUH,
LUUTOT€HETUYECKUH, MOJNEKYIIPHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTn4eckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HAaCJIeIOBaHMs MPU3HAKOB, ycTaHOBIEeHHbIE [. Mennaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH eIuHOo00pa3us THOPHUIOB TICPBOTO
nokosieHus. IlpaBuno gomMuHUpoOBaHUsA. 3aKOH paACIICIJICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramet. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHHUE.

JlurnOpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHMOIO  HacjleJdOBaHUs
npu3HakoB.  lluToreHerndyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
AHanusupyroniee ckpemuBanue. Mcnoib30BaHne aHATU3UPYIOWIETO CKPEIIMBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.



CuemnieHHoe  HacinepoBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. HapynieHne CueryieHus FeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHuE moJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUabl ”3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHbIi psif ¥ BapualmoHHAas KpUBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrtBeHHnasi, uiad TeHOTHUIIUYECKas, W3MEHUYHMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAasi U3MEHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ MPUYMHBI MyTalnuid. MyTareHHbie (hakTOpHI.
3aKOH TOMOJIOTHUECKHUX PSIAOB B HaciaeACTBeHHOM n3MenunBocty H. 1. BaBunosa.

BaesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapumorun uyenoBeka. OCHOBHbIE METOJABI T€HETHKU
YeJIoBeKa: TeHeaIOTMUeCKHi, OJTM3HEIIOBbIN, IUTOT€HETUYECKUM, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE onpeiesIeHne reHOTHINA!
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11P-ananmm3a. HaciencTtBeHHbie 3a00jeBaHUS dYeJIOBEKa: TEHHBIE OOJIE3HH,
0O0JIE3HU C HACJEACTBEHHOW MPEapacroioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOPUIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Hell. MenuKo-TeHETHYeCKOe KOHCYIbTHPOBAHUE. 3HAUYCHHUE MEIUITMHCKON
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeITOBEKA.

JdemoncTpanum:

[loptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpellMBaHUE U  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIJICHUS M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHCTOTBI  TaMeT», «JlurubpumHoe  CKpenmBaHUEY,
«lluTomornyeckne  OCHOBBI ~ JUTHOPUAHOTO  CKpeluBaHus»,  «Meio3y,
«B3anMoIecTBUE AJJIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
KMBOTHBIX W 4eEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buubl



M3MEHYMBOCTHY», «MoaudukalnnonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
(pakropa», «I'eHeTuka rpymni KpoBu», «MyTaMmOHHAsI K3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmmIMKanu «MOHOTHOpUIHOE CKpELIMBaHUE,
«HenonHnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jpozoduna» (Hopma, MyTaluu
(bopMBI KPBLITLEB M OKPACKH TeJa), repOapuid «I'opox MmoceBHOM.

JlaGopaTopHble 1 MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKaIIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOTO Psi/la U BApUAMOHHON KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpolecC. 3apOKICHHUE CEJIEKUINU U JTOMECTUKALUS.
VYuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS UM MHOT00Opaszus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpoOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIMU. MaccoBbId U UHIUBHUIYATbHBIA OTOOPHI B
CEJEKIMH pACTEHUNM U KUBOTHBIX. OLEHKA BKCTepbepa. BIM3KOpOACTBEHHOE
ckpemuBanue — HWHOpuAMHT. Ywucras nuHusA. CKpeluBaHHE YUCTHIX JTHUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MIOJIyYEHHE MOJUIUIONI0B. JIOCTHI)KEHHS CEeNEeKUMU pacTeHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tarlbl
co3ganusi pexombunantHo JIHK wu Tpancrennnix opranm3moB. Kierounas
nxeHepusa. Kinerounsle KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okonoruyecknue M ATHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmubl 1 cxeMbl: KapTa «LIeHTphl MPOUCXOXKIACHUS U MHOTOO0Opa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoMamHuX >KUBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «OTnanéunas rudpuanzanus», «Padbotel akanemuka M. ®@. MiBanoBay,



«Ilomumnongus», «OOBEeKThl OMOTEXHOJNOTHM», «KileTouHblE KyJIbTYpHl U
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IUI010B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repOapuil «CebCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHMIKEHHUS CEJIEKUMHA PACTEHHU H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUS.

[IpeanockyIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOJFOIMOHHAS
Teopusi U €€ MecTo B OMoJIoruu. BrusHue 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYeCKHe: TOCIE0BATEIBHOCTD
MOSIBJICHHS] BUJOB B IMaJCOHTOJOTHYECKON JIETOMUCH, TEepexoAHbie (QOpMBI.
buoreorpadguueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs AMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHBIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOMPEENEHHAST W3MEHUYUBOCTb,
60pnba 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomtonus. [Tonynsiiusa kak e1MHUIA BUIA U 3BOJIIOLIUH.

JIBrkymiue cuibl ((pakTophl) 3BOJIIOLUMU BUAOB B MpUpoJe. MyTallMOHHBIN
Mpolecc M KOMOWHATHBHAS W3MEHYHBOCTH. [lOMynsSIIMOHHBIE BOJHBI M Jpeid
reHoB. M30s1ust 1 MUurpausi.

EctectBenHbii 0oTOOp — HampaBiusomuii Qakrtop dBomroruu. DopMel
€CTEeCTBEHHOT0 0TOOpA.

[Ipucnoco6ieHHOCT, OPraHU3MOB KakK pe3ylbTaT 3Boionuu. [Ipumeps
MPUCIIOCOOJICHUH y Opranu3MoB. ApoMop(}O3bl U UIMOATANITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa3oBaHusl: reorpauueckoe, 3K0JIOrHYECKOe.



MakposBomonus. DopMbl  3BOJIOLMM:  (puiieTHYECKas, JHUBEpreHTHas,
KOHBEpIreHTHas, napajuiesbHasd. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxaeHne OT HeCNeUMAIM3UPOBAHHBIX NpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHas paauanys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabnuuel 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUPa Ha 3eMJie», «3apoIbIIIH

NO3BOHOUYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cyuiecTBoBaHue», «EcTecTBeHHBI 0TOOpP», «MHOroo0pa3ue copToB pacTEeHUI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsimuu»,  «MyTarmonHas

U3MEHYUBOCTHY», «Apomopdossly», «amoamantamumy», «OO0Mmias aereHeparusy,
«/IBmkymme cuiabl sBomonuny, «Kapra-cxema wMapuipyta nytemectBus U.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bu000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHUe: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THIAMU OKPACKH,
HA0Op IMJIONOB M ceMsH, Koyuekuus «llpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MOJieNb «OCHOBHbBIE HANPABJICHUS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kaprta wwupa, KoJuieKuus «DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (GopmMbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

JlabopatopHast padora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHayuHble TPEACTABICHUSI O 3apPOXKICHUM KU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
ouonornueckoit spomtoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX HBOJIIOLMS.
®opMHUPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



Paseutre xnu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepuonbl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa v €€ NEPUObL: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass »3pa u €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrE€HOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KJIMMAaTa U TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [TosiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYeCKOro MHpA Kak OTpakeHue 3BOMOLMU. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKA. AHTPOIOJIOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOUCXOXKJACHUU 4YeJoBeKa. MeToabl u3ydeHus aHTpomnoreHeza. CxoiacTBa u
pazInyus YeI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YeTIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpoOIOreHesa. HacnencrBennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3rOTOBJIEHUE OPYIAUIN TPYla, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblii, YenoBek mnpsaMoxondmud, YenoBek HeaHAEpTalbCKuM, YeoBek
pasymHbIi. Haxonku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeueckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajowjaHas  (dPKBAaTOpUalibHasi),  MOHTOJIOUJIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJCHHOCTH  TMpEACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdemoncTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHEUHOH cHCTEeMBI», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W UYEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  TPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeiumme moan», «peBHue monm», «llepBbie
COBpPEMEHHBIE JTIOAN», «HemoBeuecKne pace».

OG6opynoBaHue: myisikn - «IIpoucxokieHue — 4YeloBEKay (OrocThI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEpTaliblla, KPOMAHBOHIA), CIICTIKU WIU
M300paXKeHns KaMEHHBIX OpYJIuil MEepBOOBITHOIO YeloBeka (KaMHU-YOIIEPHI,



pyOuna, ckpeOna), TreoxpoHoOJoruyeckas Taonuia, Koyuiekius «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne ucCKOmaeMbIX OCTATKOB PacTeHHUH U
KUBOTHBIX B KOJIJICKIUSIX).

OKcKkypeus «IBONIOLUS OPraHUYEcKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
HAy4YHBIN WK KpaeBeIueCKUil My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:Kawiuas cpeaa.

DKOJIOTHs KaK HayKa. 3aJjaud U pa3zieiibl SKOJOTMU. MeTObl 3KOJIOTHYECKUX
UCCIIEN0BAHNNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUS OPTraHU3MOB: BOJHAS, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuoTHYecKrue, OMOTHYECKHME U aHTpPOIOreHHbIe. JIeHCTBHE HKOJOTHYECKUX
(hakTOPOB HAa OPTaHU3MBI.

AlGuoTtndeckue (HakTOpHI: CBET, TEMIIEpATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JEWCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buonornueckre puTMBl.

buotnueckue (baxTopHI. Bungnr OMOTHYECKUX B3aUMOJICICTBHU
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOM03 1 ero (opmel. [lapasutusm, koomneparus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeWTpanu3M. 3HaueHHE OHOTHMYECKMX B3aMMOJCHCTBUN U CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKU nomyysiquu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. /[nHaMrka YuCcIeHHOCTH MOMYJISLUU U €€ pEerysuusl.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «IIpupoxnsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®Doronepuoauzm», «llonmymamun», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU TOMYJAIuY HHOY30puu-Tyhenbkny, «[lumensie memm.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHUNA U3
Pa3HBIX MECT OOUTAHUS.

Jlabopartopnas pabota Ne 4. «Bnusinue cBeta Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[TpakTuueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OMOoLIEHO3E.

Dkoyioruyeckne cucteMbl (dkocucTembl). l[loHsiTue 00 »dKocucTeMe U
ouoreorieHoze. DYHKIMOHAJIBHBIE KOMIIOHEHTBl JKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muIIEeBbIE) YPOBHM JKOCUCTEMBI. [IWileBble 1ENu U CEeTH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHYECKUE
OUPAMUIBL:  TPOAYKIUHU, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJsiius, pazsurue. Cykieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMa XBOMHOTO
WJIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6uocdepe. I'panuilsl, coctaB U CTPYKTypa
ouocdeprl. KuBoe BemectBo u ero Qynknuu. OcobeHHocTH OHOchephl Kak
rI00aIbHOM 3KocHucTeMbl. J/[MHaMHMueckoe paBHOBecHE W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIbI 3JIEMEHTOB (yriiepoaa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHbIC 2KOTOTHYECKUE TTPOOIESMBL.

CocyliecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopazHooOpasusi Kak OCHOBa ycTowunBocTu Ouochepsl. OCHOBA palMOHATHHOTO
yOpaBi€HUs MPUPOJHBIMU pECypcaMu W HUX UCHOIb30BaHUE. JloCTHKeHUs
OMONIOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «llumesbie nenny, «buoreHO3: COCTaB U CTPYKTypay,
«IIpupogueie cooOmiectBay, «llenu mnuTtaHus», «IKOJOTHUECKAs MNUPAMUIAY,
«buocdepa n yemoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buonmeHo3 Bogoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOT€HHBIE  BO3JCWHCTBUS HA  OpupoAy», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX Boa», «IlouBa — BaxkHelIlas COCTaBIsrONIast
ouocdepn», «DakTopbl Aerpagauuu nouBy», «llapHukoBeiil 3PdexT», «DPakToOpsl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OO0mas crpykrypa Ouocdeps,



«Pacnpoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Mojenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxxHenmmx
CENbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapum UM KOJJIEKUMH pacTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUAA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 110
BNUOJIOTNMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBnMBalTCiS TpeOOBaHUS K pe3yJibTaTaMm
OCBOEHHMsI  OOydarolMMHUCS IpOorpaMM  CpelHero oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJICIICHHIO, HaJuYue MOTHBAlMM K OOYy4YeHHIO  OHOJIOTHH,
IieJICHANIPaBICHHOS pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIUA Pa3BUTHS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NESITeIbHOCTA [IEHHOCTHO-CMBICJIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEIIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHMS MpeaMeTa «buonorus» IOCTUTAOTCS B
€IMHCTBE YYEOHOM W BOCHUTATEIBHOM JEATEIPHOCTH B COOTBETCTBUHU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOIINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJCHUS U CIOCOOCTBYIOT MIpOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUA BHYTPEHHEH TMO3UIHUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W TPABOIMOPSIKY, YEJIOBEKY TPYJa U CTApIIEMy MOKOJCHUIO,
B3aUMHOTO YBa)XEHHUs, OEPEXKHOTO OTHOILICHHS K KYyJIbTYPHOMY HACICIUI0 |
TpaAuIUsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KaIOIIEH Ccpee.



JInuHOCTHBIE pe3yJbTaThl OCBOEHUA YydeOHOro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIHIMPEHHE KUZHECHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUM
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb IPAKAAHCKOM MO3UIIUKM 00YJaIOIIEeTOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU y4YEOHBIX M TMO3HABATEIBHBIX 3ajay, BHITIOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEEeNsATh COOCTBEHHYIO TIO3WIIUIO IO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX U HCCIEIOBATEIBCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIICHUS] K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXKICHUHU CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COMIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPa)KTaHCKOMN WJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOWO PoanHy, CBOM S3BIK M KYJIBTYDY,
MIPOLLIOE U HACTOSALLEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHUE K NMTPUPOAHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHe OHMOJOTHM, TMOHUMAHUS 3HAYECHHS OWOJOTMKM B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

uaerHas yOexxJI€HHOCTh, TOTOBHOCTh K CIy>KeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3EHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4eCTBA TBOPUYECKOM JTMYHOCTH;

5) ¢pusnuyeckoro BOCNUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 30POBbSI W
IMOLUMOHAJIBLHOTO 0JIATONMOTYY s

NMOHMMAHWE U peanu3alus 370pOBOro H 0Oe30MacHoro ooOpasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHM M OTIbIXa, peryisipHas dusnyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

MOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAWBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 3I0POBBIO M JKH3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIcHUs
aJIKOTr'0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHHE IICHHOCTH MacTePCTBa, TPY10It00H¢E;

FOTOBHOCTh K AKTHUBHOW JESATEILHOCTH TEXHOJOTMYECKOM M COIMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBIMIOJIHATH TAKYIO JEATEIbHOCTb;

UHTEpPEC K pa3IMuHbIM cepam mpodeccroHanbHON ACATEILHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mpodeccnr W PeaTH30BHIBATH
COOCTBEHHBIC KN3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH IIeIecO00pa3HOe OTHOIICHHE K TMPUPOAE KaK HCTOYHHKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KYJIbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTMYECKHX NpoOsieM U MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU HU3YYEHUH OUOJOTUH
3HAHMSI W YMEHUS TpU pPEHIeHUH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/ICHHE  TpaBWI  TOBEACHUS B NIPUPOJIE,
HANpaBJICHHBIX Ha COXPAHEHHE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JCHUCTBUM, TMPUHOCAIIMX Bpea  OKpY)Karomiei
OPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
MOCJICJICTBUS MTPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIM4YME Pa3BUTOTO PKOJIOTMUYECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa NeSITEeHbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM W COLIMAJIBbHOMN
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JEATEIHLHOCTA IKOJIOTHUYECKOM
HaAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl KaK CpElICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM Kak HayKH, OCO3HaHus €€ pOJu B
(opMUPOBAaHUHU PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOIO
IPEJCTaBICHUs 00 OKpYXKalolleM MHUpE KaK O €IUHCTBE HPUPOJbI, YEIOBEKa U
o0miecTBa, B IO3HAHUM MNPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpoliIeM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJISi COBPEMEHHON LMBUIN3ALUU:
o0ecriedyeHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peliaTh pecypcHble  MpPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEW BBIXOJA M3 INI00AJBHBIX HKOJIOIMYECKUX MPOOJIEM U
o0ecrieyeHusi mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
WCITIOJIb30BAaHUIO TMPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OHOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUsI OO KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak



COCTaBHOM 4acTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydYaromuxcs, GopMHpyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YaeMble 3HAHMS M aHauu3a H
OOBSCHEHHUSI SIBJICHUN OKPYXAIOUIEro MUpPA U MPOUCXOASIMIMX B HEM M3MEHEHHH,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIUXCS JaHHBIX C LIeJIbIO OJTYYEHHUSsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LEHHOCTH HAYYHOM MESATEIBHOCTH, TOTOBHOCTbH OCYILIECTBISATH
OPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OHOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yiIbTaThl OCBOCHUSA y4ueOHOro mnpeameTa «buosorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHUA OOYYarONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIpEAMETHBIC) OOIEHAyUYHbIE MOHITHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, 3HEPTus, SIBJICHHE, MPOIIECC,
CUCTeMa, HAy4YHBIM (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieloBaHue,  HAONMIOJeHue, W3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIbHbIE y4eOHble JelcTBUA (TO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PEryJIsTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIIETEHIIMM OOYyYaronIuxcs, CIHOCOOHOCTH
oOydJarommxcs HCIOJIB30BaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAJIbHbIE Yy4YeOHbIE JIEUCTBUA B
[I03HABATEJIBHOU U COLIMAJIbHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiagenue YHHMBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEILHBIMHU
AEeCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeHCTBHSI:

CaMOCTOSITeIbHO  (OpPMYyNHpPOBAaTH M aKTyaJu3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh IPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTHYECKOIO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHMS, KiIaccudUKaIuu, 0000IIeHHS ), PACKPBIBATh CMBICIT



OMOJOrMYECKUX MOHATUN (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMHU TTOHATHUSIMHU);

ONMpeNeNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, IO
aHAJOTUM), BBISABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B PpPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui Ipe/iCTaBIEHUs
CYLIECTBEHHBIX CBS3€d M OTHOIIEHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  MPOTHUBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBI C Y4ETOM aHalM3a UMEIOLIUXCS
MaTepHUAJIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX  pEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABbIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M MTPOCKTHON €SI TEIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIE BHUABI JEATEIBHOCTH II0 IOJYYEHHIO HOBOIO
3HAHUS, €ro HUHTEepIpeTalry, MPeoO0pa3oBaHUI0O U TNPUMEHEHHIO B Y4EOHBIX
CUTYaIUsIX, B TOM YHCJIE IPU CO3JaHUM YI€OHBIX M COL[MAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTb U (OPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUsX;

BBISIBJIAT MPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ pEIlIeHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh apaMeTPhl U KPUTEPHUU PEILICHHUS;

aHAJTU3UPOBATh IMOJYYEHHbIE B XOAE pEUIeHUS 3a/laud pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh NPUOOPETEHHBIN OIIBIT;



OCYILECTBIIATH II€NIEHANIPABICHHBIA MMOUCK TEpPEHOCa CPEICTB U CIOCOOOB
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
ocoOusl, HAy4YHO-TIOMYJSPHOW JHTEepaType, OHMOJIOTHYECKUX CJIOBApsAX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
WHQGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUYCCKH OIICHHBATH
e€ JIOCTOBEPHOCTh U HEMIPOTHBOPECUHBOCTD;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouomornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHCHHS YUYeOHBIX
3aad;

npUOOpeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoit nHbopMaluu (CXeMbl, rpadUKH, AUArPaMMBbl, TaOIHIIbI, PUCYHKH
u Ipyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCTBE CpeACTBAa NpU paboTe C
Omosiormdeckoit mHGOpPMALMEH: TNPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBhIBATh  3HAKOBO-CHMBOJHMYECKHE  CPEACTBA
HATJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pACIO3HABaHWA W 3alUTHl  WH(OpMmaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTE€ WU JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMol Tembl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoin
3a/laud, YYUTHIBATh WHTEPECHI U COTJIIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JIMaJora Uil JUCKYCCHH ),

pacmo3HaBaTh HeBepOadbHBIC CpEACTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHIIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMSATYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOAeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCMOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboTHI MPHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHHUsSI TPYIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIhbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHUIO: COCTaBIAThH IUIaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3YyJIbTaThl
COBMECTHOM paboThI;

OIICHWBAaTh Kaue€CTBO CBOETO BKJAJa MU KaXJOTO yYacTHHUKA KOMaHJbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIEHWBATh HWJEHU C TO3WIUU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IMYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OByajieHUe YHUBEPCATbHBIMHU PEryJISSTHBHBIMHU JeHCTBUAMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BBIOMpAaTh HAa OCHOBE OWMOJOTHYECKUX 3HAHUUN IIEJeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSIX M MOCTYIKAaxX MO OTHOLIEHHUIO K JKMBOH MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYHIIECTBIIATH MMO3HABATENIbHYIO NIE€SITEIbHOCTh, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTABJISITh IUIAH  pEHIeHUusT MOpoOJeMbl €  y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTESHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOIo MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUI;

nenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIHULIHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIX YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJa/J€Th  HAaBbIKAMU  [IO3HABATEJIBHOM  peQeKCMu Kak  OCO3HaHUsA
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IPUHUMAaTh MOTHBBI M AapryMEHTBl JAPYTHX IIPH aHaJu3€ pPe3yJIbTaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienuduieckue i yaeOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUWSA, YMEHUS U CIOCOOBI EHCTBUN MO OCBOCHUIO, MHTEPIPETAIINH H
peo0pa3oBaHUIO 3HAHWM, BUBI JCSITEIBHOCTH IO MOJIYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3MYHBIX yYEOHBIX CHUTyaI[UAX, a TAKKEe B peaTbHBIX
KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpemMeTHbie
PE3YNBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHBIE pe3ynbTaThl OCBOSHUs yd4eOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE W POJU OMOJOTHUU B CHCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHWUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMONOTHM, (PYHKIMOHAIBHOU
IPAMOTHOCTHU Y€JIOBEKA JJIsSl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PaCKpbIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
KW3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IpeBpallcHUe
SHEPIuM), TOMEOCTa3 (CaMOPETyJAlMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,



CaMOBOCIIPOM3BEICHNUE (PENPOAYKIKA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTUYECKUE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHuid H. V. BaBuiioBa), onpeaensiTh rpaHULIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOAAaMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMKMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJIYYECHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHATHUHA, TEOPUN M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATH CYIIECTBEHHbIC NMPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX KM MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIEeCCOB: OOMEHa BEUIECTB M MPEBpAllleHUs] YHEPTrUu B KieTKe, (OTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MMUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBUIYAJIbHOIO PpAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OHUOJIOTMYECKUX
IPOLIECCOB WM SBJIEHUM, JJISI MPUHATUS NMPAKTHUYECKUX PEIICHH B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3/0POBbS U 3J0POBBS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
OPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IIPUPOAOIIOIB30BAHNUS;

YMEHHE pellaTh JJEMEHTapHblE TIE€HETHYECKHE 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpPELUMBAaHUE, CIEIIEHHOE HAaclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHMOPH/IHOTO CKpEIMBAaHUA JJIs MpeJCKa3aHusl HaclleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMIOJHATh J1aOOpAaTOpHBIE W MpaKTUYECKue padoThl, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1abopaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpEeICcTBa MACCOBOW MH(OpMaALUKU, HAyYHO-TIOMYJISIpHbIE
MaTepualibl), 3TUYECKHE acCIEKTbl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOrUH,
MEIULUHE, OMOTEXHOJIOTUH;



YMEHHE CO037aBaTh COOCTBEHHbIE NHUCBMEHHBIE W YCTHBIE COOOIIECHMS,
000011ass OMONOTMYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHbie pe3ynbTaThl OcBOeHUs yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHUs, O BKJIAJE POCCUMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU YeJIOBEKa JIJIS PEIICHUs] )KU3HECHHBIX 33]1a4;

YMEHUE PACKphIBATh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
BU/I, TOMYJISAIMS, TEHOPOHI, IBOJIOIMS, ABUKYIIUE CUIIbI ((haKTOPBI) IBOIOLHH,
NPUCTIOCOOJIEHHOCTh OPraHW3MOB, BHUIA000pa30BaHUE, HKOJOTHYECKUE (DAKTOpHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTHl, I1ENU  IHUTAHUS,
IKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYECKHE TeopuH (dPBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHUS DHBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogasimeBoro cxonctea K. M. bapa, depenoBanusi riaBHBIX HalpaBICHUH U
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOI0/IeHEe U
OMMCAHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHW3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yAbTAaTOB, WCIOJIB30BAHHBIX HAaYYHBIX MOHATHUN, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIETATh CYUIECTBEHHBIE MPHU3HAKK CTPOCHUS OMOJIOTMYECKHX
OOBEKTOB: BHUJOB, TMOMYJALNHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoneHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BUA000pa30oBaHMs, MPHUCIIOCOOIEHHOCTH
OpPraHW3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB M MOTOKAa JHEPTHMM B DKOCUCTEMAaX, AHTPONOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEUIECTB U OHOr€OXMMHYECKUX
LUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHUX
MPOLECCOB U SIBIICHUM, JUISl MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOU
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOErO 370pOBbS U 310POBbS
OKPY’KaIOUIUX JI0JIeH, COOTIOJICHHS] HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH



OPUPOTHON Cpelle, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUI
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BAHNUS;

YMEHHE pelniaTh 3JIEMEHTapHble OMOJOTHYECKUE 3aJaud, COCTABISTh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B SKOCUCTeMax (e MUTaHus);

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMCHHE KPUTHYECKH OIICHHBATh M HWHTEPIPETUPOBATH HMHGPOPMAIIHIO
OMOJIOTMYECKOTO  COJIEP)KaHWs, BKIIOUAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOpPMAINK, HAYIHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHUIO K HUIM COOCTBEHH YO MO3UIIHUIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IHUCHhMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass OMoOrnYecKyr0o UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOEHUE KIETKH 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KACTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE bubnmuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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 KVIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAS OHOTOTI | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OpraHH3MBL H OKPYKAIOULAs Cpea ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcronb3oBaHue pa3aIMuHbIX 1 0.5 Bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYECHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMu4ecKui cocTaB KieTkH. Boya u bubmuorexka [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 httos://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
7 I 1
YrieBozeL. Jlurm et https://m.eds00.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 Hywrenrossie kncnotel. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
Kkietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ienoctHas KkuBas
cucrema
CtpoeHnue sykapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTTHCAHHEC
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0IU3M httos://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckuii 0omen https://m.edso00.ru/863e7aae
’KuzHeHHBIN IMKI KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGmroneHne MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6nmoreka [JOK
17 Tpancriuua — rocurres denxa https://m.edso0.ru/863e796e
18 Hexnerounsie opmbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

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

bubmmoreka [{OK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpeHue.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
P ] pr https://m.edsoo.ru/863e8878
CKpeIllUBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro H;:nf OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaroB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U AUTUOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpEeIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuusocts. HenaciaencrsenHast
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwme bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHIUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast “3BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Neo 7. 1 05 bubmuorexa [JOK
«AHamM3 MyTanui y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bu6moreka [IOK
30 Teneriia wesoseka 1 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [JOK
32 Cenekuuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214
33 MeToabl 1 JOCTHXKEHUS CETICKIIUNT 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHos0THS Kak OTpacib 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Konrpopirre | Ipaxrireciie H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edso0.ru/863ea20e
9 Hcropus pasBuTHs NpecTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mitipoososmions L https://m.edso0.ru/863e9cle
[Tomynsius kKak seMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2T0pHI;ﬂ pabora ;9 1 1 0.5 bubmorexa IOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIeCKOMY KPUTEPUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EcrectBenHbIl 0TOOP B €10 (GOPMBI 1 htts://m.edsoo.ru/863e9edo0
Pe3ynbratel 3BoIIOIMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.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

HeobOpaTumocTs 3BoIONINN

Ucropus sxu3nu Ha 3emiie 1 METO bl

10 N
e€ U3yyeHUst

11 ['mnoTre3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie 1o spam U bubnuoreka [JOK

12
MepuoIam https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATarbl YBOJTIOIUN
PacTUTENBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHIA U )KHUBOTHBIX B
KOJUTEKIIHSIX»

14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) htts://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
aAHTpOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
ajanTaliy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IEHHE 10

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIorus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUECKUE bubnmoreka [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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubnuotexa LIOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa»
bubmmoreka [{OK
23 buornieckie gakrop! https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktudeckast paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo0miecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. Eubmiorexa OK
~ https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 IIpupoanslie 3KO0CHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

o6uocdepsl

https://m.edso0.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 YenoseuecTBo B buochepe 3emin 1
33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01ecTBa 1 3KOJIOTHICCKHE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O MNIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYUEHUKA
* buonorus, 10 knacc/ Aradonosa U.b., Cusornazos B.I., O0miectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «[PODA»; AKIMOHEpHOE 00111€CTBO
«3narenscrBo «lIpocsemenue»

* buosnorus, 11 knacc/ Aradponosa U.b., Cusornazos B.I., O0mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEpHOE 00IIECTBO
«M3parenscTBO «lIpocBemienne»

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIS

1. borganosa T.JI., CononoBa E.A. buonorus. CipaBoYHUK AJ1s1
CTapIIEKIACCHUKOB U MOcCTynaromux B By3bl. — M.: ACT-mipecc, 2011.

2. bonrosa U.B. CoopHuK 3a1a4 Mo 0011Iei OMOJIOTHH JIJISI TOCTYHAIOIINX B
BVY351. — M.: Onukc 21 Bek, 2011.

3. 'onuaposB O.B. I'enetuka. 3agaun. — Caparos: JIuueii, 2005.

4. Tuxapes C.JI. ['eneruka: COopHuk 3anad. — M.: U3n-Bo «IlepBoe
ceHTsA0ps», 2002.

5. Amutpuena T.A., Cymatoxun C.B., I'ynenkoB C.W., MenBenena A.A.
buonorus. Yenosek. O6mras 6uonorus. 8-11 knacce: Bonpockl. 3aganus.
3amaun. — M.: [lpoda, 2002.

6. Honeukas D.I'., Jlynesa 1.0., [landunosa JI.A. AKTyalbHbIE BOPOCHI
ouonoruu. — Caparos: Jlunei, 2001.

7. Harrepes H.JI. 'erHas nH)KeHEepHUs: clIaCeHUE WM THOEbh YeJIOBEUeCTBa. —
CII6.: UK «HeBckuii mpocmiekTy, 2002.

8. sarrepe H.JI. Knonuposanwue: npasaa u Beimbicen. — CI10.: UK «HeBckuit
npocnekT, 2002.

9. 3axapos B.b, Myctadun A.I'. O0mras OMOJIOTHS: TECThI, BOIIPOCHI,
3apanus. — M.: IIpoceemenue, 2003.

10. MennankoB b.M. buonorus: ¢bopmsl 1 ypoBHU KU3HU. — M.:
[Ipoceenienue, 2006.

11. Mummua H.B. 3aganus 11 caMoCTOsSTEIbHOM paboThI 110 00IIei
owmonorun. 11 kimacc. — M.: [IpocBemenne, 1985.

12. Markosa A.H., Kanunosa I'.C., Pe3nnkona B.3. 3aueTsr mo Ononorun:
Oo6mmas 6uonorus. — M.: Jluct, 1999.

13. ITumenor U.H. Jlexuuu no o6mieii 6mosoruu. — Caparos: Jlumeit, 2003.

14. ITyroskun A.IL., ITyroskuna H.A., Muxees B.C. IIpaktukym no oOuiei



o6uonorun. 10-11 knacc. — M.: Ilpocsemenue, 2002.

15. Ps3zanoBa JILA. [IpakTukym mno reHetuke B mkosue. — YensOunck: YI'TIN,
1995.

16. Cusornazos B.., Cyxosa T.C., Ko3znosa T.A. O6uas 6uomnorus. 10
KJ1acc: mocobue s yuurtens. — M.: Aiipuc-nipecc, 2004.

17. Cusornazos B.U., Cyxosa T.C., Koznosa T.A. O0mas 6uonorus. 11
KJ1acc: mocobue s yuurtens. — M.: Aiipuc-nipecc, 2004.

18. Copokuna JI.B. Tematuueckue 3auersl no 6uonoruu. 10-11 knacc. — M.:
TL «Cdepar, 2003.

19. buonorus.10 knacc: noypounsle miansl o yueOuukam B.K. [llymuoro,
I''M. dpmmmuna, A.O. PyBunckoro, B.b. 3axaposa, C.I'. MamonToBa, H.!.
Conuna. [Ipodunbueiit ypoens /aBT.-cocT.O.JI. Bamenko. — Bonrorpan:
VYuurens, 2011.

20. Jlepuep I'.1. O6mas 6uomnorus.10-11 knaccel. TecToBbie 3aganus K
OCHOBHBIM yueOHUKaM: pabouas tetpaas/ ['.W. Jlepuep. — M.: Dkcmo, 2012.

21. Jlepnep I'.11. EI'D 2013. buonorus: TeMaTuuecKue TPEHUPOBOYHbIE

samanus/ [.W. Jlepuep. — M.: Dkcmo, 2013.

JlonomHUTENbHAS TUTEpATYypa I YUUTEI S

1. Spweirun, B. H., Bacunsesa, B. U., Boakos, W. H., Cunensimukona, B. B.
buonorus: B 2 k. Ku. 1: YueOuuk 115 Menui. crer. By30B / o pen. B. H.
SApeiruHa. - 6-¢ u31., crepeorurl. - M.: Beicmr. mik., 2004.

2. Spwirun, B. I1., Bacunbsera, B. 1., Bonkos, 1. H., Cunensinukosa, B. B.
buonorus: B 2 k. Ku. 2: YaeOnuk 1151 Menuil. crer. By30B / o pen. B. H.
ApseiruHa. - 6-¢ u31., crepeoturl. - M.: Beicmr. mik., 2004.

3. CyxoBa, T. C, Kyumenko, B. C. BorpocsI moja B cuctremMe OMOJIOTMIeCKUX
3HaHU: Metoanyeckoe mocooue st yuurens. - M.: Bearana-I'padd, 2001./
(Cep. «bubnmoreka yuuTens»).

4. Tlonstackuid, FO. U., bpayn, A. 1., Bep3wmun, H. M. u np. O6mas
ouonorus: Yueonuk ais 10-11 xmaccos cpenneit mkounsl / mon pea. HO. UL
[Tomstackoro. - 20-¢ u3a. - M.: IIpoceemenue, 1990.

5. llonropuoga, I'. I1., Andeposa, I'. A. Camoyuutens penieHus
reHetnueckux 3aaad. Y. 1. - Boarorpan: [lepemena, 1994.

6. [Tonropuosa, I'. I1., Andeposa, I'. A. Camoyuntens pemnieHus
reHetnueckux 3aaad. Y. 2. - Boarorpan: [lepemena, 1994.

7. Mopectos, C. FO. COOpHUK TBOPYECKHUX 3a7a4 110 OMOJIOTHH, SKOJOTHHU 1
OBX: ITocobue ms yuuteneit / xya. M. H. Pxasnena. -CI16: AKInaeHT,
1998./ (Cep. «Yuurenbckuid nopTdenny).

8. Abnoxos, A. B., FOcydos, A. I'. OBomoninonHoe yuenue (JlapBuHu3m):
VYueOHuk 111 OMOJI. crell. By30B / - 4-¢ u3., ctepeoTui. -M.: Beicias mkona,



1998.

9. lllunos, U. A. DOxonorus: YueOHUK i1t OUO., MEJI. CIiell. BY30B. - M.:
Bricmias mkoma, 1998.

10. PagkeBuu, B. A. Dkxonorus: YueOnuk. - M.: Beiciias mxkoia, 1998r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

1.I'azeta «buonorus» u cait 11t yuutens «5 uay Ha ypok OMOJIOTHN»
http://bio. 1 september.ru

2. buonorus B OTkpeiToM Kosmiemke http://www.college.ru/biology

3. Herba: 6orannueckuii ceppep MOCKOBCKOTO YHUBEPCUTETA
http://www.herba.msu.ru

4. BioDat: nnpopmanimoHHO-aHATUTHYECKHI calT o mpupoe Poccun u
skostoruu http://www.biodat.ru

5. FlorAnimal: moprai o pacrenusix u sxkuBotHbIX http://www.floranimal.ru
6. Forest.ru: Bce o pocwuiickux secax http://www.forest.ru

7. buonorus: cait npenogasarens 6uonorun A.I'. Koznenko
http://www.kozlenkoa.narod.ru

8. buo/lan -Tpomnuuka B 3aragounsiii mup http://www.biodan.narod.ru

9. BuemikomnpHas skonorus: nmporpamma «lllkonbHas sxonorudeckas
uHuIMatuBay http://www.eco.nw.ru

10. B momois MouM ydeHuKaM: cat yautens ouosioruu A.I1. [TozmHsakoBa
http://www.biolog188.narod.ru

11.'ocynapctBennsiii lapBuHoBckuii my3eit http://www.darwin.museum.ru
12.2KuBbIe cymiecTBa: 31eKTPOHHAS WIUTIOCTPUPOBAHHAS SHIUKIIONEIUS
http://www.livt.net

13.3anumatensho o 6otanuke. JXKusub pactenwuii http://plant.geoman.ru

14. Uzyuaem ouonoruto http://learnbiology.narod.ru

15.KoHueniuu COBPEMEHHOTO €CTECTBO3HAHUS: DJICKTPOHHOE yueOHOe
noco6wue http://nrc.edu.ru/est/

16. MeaunuHcKas SHIMKIONeaus. AHaTOMHUYecKui atiac http://med.claw.ru
17.Mup xuBoTtHBIX http://animal.geoman.ru
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