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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpENEICHUs] MOAX0J0B K (POPMUPOBAHUIO COJACPNKAHUS Y4yeOHOTo MpeaMera
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 0OECTICUCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOTo oOriecTBa. COrIacHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aa€T MpeacTaBIeHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro npeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKHM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nporpaMme 0o OHOJOTMM TakXe Y4YWUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOy4YaroIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUPOIHON cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOM cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
ydeOHoro mpenMera «buosorusy mpoauKTOBAHO HEOOXOIMMOCTBIO 0OecreueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allMd M SBOJIIOLUHU, CO31AET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, IKOJOTMYECKOTO MBILIEHHS], IEHHOCTHOTO OTHOIICHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JIJIsl PELIEHHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA, COLUAIN3ALMU
oOyuaronuxcs. M3ydenne Ononsoruu odecnednBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpaluu OHOJOTUYECKUX 3HAHUU C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpPENENEeHUs IMOAXOJA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEp)KaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot60p coxepxkanus ydeOHOro mpeametra «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAUYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIY>)KAT OCHOBOM J1J11 (POPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TUHNN: «bruonorus kak Hayka. Metozasl
HayyHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp m3yuyeHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOABI M PEHICHUS Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OO0YyYaIOIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU
U1l (pOPMHUPOBAHUSL NPEACTABICHUA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, WHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydarommxcss oOmeil KyJabTypbl, (YHKIHOHAJIbHON
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBanue y oOOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBaHUM;

OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYKAIOIIEH Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU MPUPOIBI (HAOTIOICHHUE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OMoCEepHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemiecTB B KieTke. [loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxieHne MUTOXOHJpUM W TiacTun. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid eHTp kieTku. CTpoeHue sjpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue CTpoeHUs KIETOK pPACTEHHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JMHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peaknuun
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTEe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonns. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHME, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O PexkTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanust reHetudeckoil uHopmanuu B KiIeTKe. ['eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT M JKMU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutaHusy, «Merabonusmy, «MUTOXOHAPUSD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHplii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnonTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiioz. Cranun meio3a. [Ipouecchl, MpoUCXOAIINE HA CTaAusX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U chepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMmoe (JIMYuHO4YHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHIeKIIeTKa MJeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIukanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpEnaparax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MIicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
1 SMOPHOJIOTUH B CTAHOBJICHMM TEHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHenem.
MonorubpuHoe CKpellMBaHuEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIICIOBAHMS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO FeHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMOCOMBI. ['oMorametrHele M reTreporaMeTHble OpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KAa4YE€CTBEHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaIrmoHHass M3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE OINIPENICIICHHE rE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOULIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBONOBbIE KHIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPIIAKTUKA U JICUCHUS TEHETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
HUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKpenIMBaHus»,  «Meio3y,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapaTr «Jpo3zoduna» (Hopma, myTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabota Ne 6. «/3yueHne MoanUKAITMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUHA. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: KapTa «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. UBanoBay,
«Ilomumnongus», «OO0bekTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJIONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH v GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IMUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U DBOJTIOIHIH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii  ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHU3MOB KakK pe3yJibTaT ABoJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUHU:  (DUIIeTUYECKAst, JHUBEPreHTHAs,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX», «llomynmsumm»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTHYECKOE BUI00OPA3OBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsIH, KoyuieKusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpapuueckas kapra wMupa, KoJuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapatr «Jlpo3oduna» (HopMma, MyTariii (pOpMbI KPBUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas padora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M HaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMoMU. HavanbHbie Tamsbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxeil. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: TMAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHUe H3BONOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxoasdmuii, YenoBek HeaHAEpTAIbCKUU, YenoBek
pasymHblidi. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne CoiaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckast kinetka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U YEJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIEHKH WIH
U300pakKeHHsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-UOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajaud U pa3aeibl IKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (akropel. Knaccuduxanus sxonornueckux ¢GakToOpos:
abuoTtuyeckue, OHMOTHYECKHE M AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTophI. Buzer OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAu€HHE OWOTHYECKUX B3aUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHKU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Peryssus.

JemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie ¥ NpaKTHYeCKHE padoThI:

JlabopaTtopnas pabora Ne 3. «Mopdonorudeckne 0COOEHHOCTH pacTeHUMN M3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTH4YeCKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (muimeBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI HKOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOIYKUHUU, YHCICHHOCTH, OunomMacchl. CBONCTBA 3IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. )KuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI JIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUsI B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUHMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
VIOpPaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaUu:

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

Tabmuubr u cxemsl: «llumeBbie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOrmiecTBa», «llenmu nuranusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCcTEMA MIUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOIIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKH
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil a3 dexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot azoTa B mpupoae».

O6opynoBanue: Mojaenb-anmukanus «Tunudaable OMOIEHO3bI», TepOapuii
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTCHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOEHHsA OOyyalolMMHUCA TNPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3YyNbTATBl OCBOEHUS MpeaMeTra «bHomorus» JOCTUraloTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
Ponunol, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTENM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHHE SMOIMOHATBHOTO BO3/ICHCTBUS KUBOI MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3JI0POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYaTbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepam npodhecCuOHaANbHOW AeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIEC TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOJAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKaIOUIEH CPEIbl;

OCO3HAHHWE TI00ATBHOIO XapakTepa 3KOJIOIMUECKMX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOchephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHUpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIBIO MOJYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHMsI yueOHoOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(HUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWE, H3MEpPEeHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), oOecrieurBaroIue dhopmupoBaHue GyHKIMOHATIBEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENNHO  (OPMYyJIMpPOBaTh U aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUSI (DAKTOB U SBJICHUM
KUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea  JUIA peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  MNPOTUBOPEUYMII  pPa3HOTO  poOAa,  BBIABICHHBIX B PAa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKONW U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YU€OHBIX M COITMABHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIN TIOUCK TEepeHoca CPEACTB M CIOco00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIbHBIC TIOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIMK, HEOOXOAUMOM JJIs BBITTOTHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAbHYIO  (QOpMy  IIPEACTaBICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, JdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ouonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKh W CHUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK IPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHWS W B3aUMOJCHCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeJIbHOCTD:

MOHMUMAaTh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pE3YyJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B dKU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATEIIBHYIO JIEATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHUIO;



IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHAIW3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HMHTEPIPETALNN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpPa M HAyYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCHICKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IpEeBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3als *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENpPOAYKIIHS ), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraThb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIKYJApHON Ouosorun), 3akoHbel (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, MCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUH U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB U MPEBPALICHUs] 3HEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJBbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPY’KAIOIIEH
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl Mpe/CKa3aHUsl HACJIE€JOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOIO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOHN €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThl, IeMd  IUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHUE U
ONMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pPE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALNWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTMYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHMYECKHUX
IPOLIECCOB U SIBJICHUU, JJISl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAaIOLIUX JOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpeie, MOHUMAHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpHBIE M MpakTHUYeCcKHe padoThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(GOpPMaIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00aJbHBIC  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHI COCTaB U CTPOECHUE KIIETKHA 8 0 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
XK .

HSHCACATCILHOCTD KICTKH 6 0.5 0 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 0 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 0.5 0 bubnuotexa [JOK
OMOTEXHOJIOT MU ) https://m.edsoo.ru/7f41c292

bubnunorexa LIOK
Pe3epBHOE Bpe 1 0 0
PBHOC Bpens https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1.5 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 ) 0.5 1
IBOMOUHMORHAS OuoNOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 05 Bbu6moteka [JOK
3emiie ’ ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OpranusMeL 1 OKpy»Kaiomas cpena > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 0 hitps://m.cdsoo.ru/Ti41ccT4
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
” Tema ypoxa Kontpoabubie IlpakTnueckme Aara unpposbie
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0.5 0 https://m.edsoo.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Hcnonp30BaHne pa3nMyuHbIX 1 0 0.5 bubmmorexa LOK
11.09.2023 = https://m.edsoo.ru/863e6122
METOJIOB TMPHU U3YUYECHUHU
OMOJIOTHYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MpoIECCh | 0 0 bu6nmoreka [JOK
U UX U3yUYCHUE 18.09.2023 = https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cocTaB KIeTku. Bona u 1 0 0 bubmuorexa [JOK
MHUHEpaIbHBIE COIU 25.09.2023  https://m.edsoo.ru/863e674¢
bu6mmorexa [IOK
. beunit. Cocta it cTpoetiite Geimkon : 0 0 02.10.2023 https://m.edsoo.ru/863e6b72
®epMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 0 05 bubnuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH 09.10.2023 |  https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
7 YraeBoasl. JIunuasn 1 0 0 bubmorexa HOK

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




16.10.2023

bubmuoreka [JOK
8 Hyxentobsie kuenotsl. ATO 0 0 23.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EeHUS 0 0 bubnumoreka [IOK
kietku. Knerounas teopust 06.11.2023 | https://m.edso0.ru/863e6e88
10 KieTka xak menocTHas xKuBas 0 0
cucrema 13.11.2023
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0 0.5 https://m.edsoo.ru/863e6f0
. 20.11.2023
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTpENapaTax u ux
OTIHICaHUE
bu6mmoreka [IOK
12 ObwmeH BemecTs uik MeTaboM3M 0 0 27.11.2023  https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Potocmires. XemocHtres 0 0 04.12.2023  https://m.edsoo.ru/863e¢7c98
. bubmuorexa [JOK
14 JHepreTuaecKuii oomen 0-5 0 11.12.2023 @ https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKHU. [leneHue
kieTku. Muros. JlabopatopHas BuGmiorexa LIOK
15 paGora Ne 3 «Habmopenme MuTosa B 0 0.5 18.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
16 buocuntes Oenka. Peakimst 0 0 bu6mmorexa [IOK
MAaTPUYHOTO CUHTE3a 25.12.2023 | https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6uocunTe3 Oenka 0 0 bu6mmoreka [IOK




08.01.2024 | https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubmmoreka [IOK
BHPYCHI 15.01.2024  https://m.edsoo.ru/863e7540
bubmuorexa [JOK
1 o 0 //m. .
9 OPMBI Pa3MHOXEHUSI OPraHU3MOB 29.01.2004 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios 0 29.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
)1 Jlaboparopnas padota Ne 4 0.5 bubnunoreka [JOK
«M3ydyeHue cTpOCHUSA NOJIOBBIX ' 05.02.2024  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” WNHnuBuayanbHOE pa3BUTHE 0 bubnnorexka [JOK
OpraHu3MoOB 12.02.2024  https://m.edso0o.ru/863e8436
” 'eneTnka — Hayka o 0 bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTH 19.02.2024  https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE 0 bubmmorexa LOK
p | pHA 26.02.2024 @ https://m.edsoo0.ru/863e8878
CKpeITUBaHNE
UTHOPUIHOE CKpEIUBaHUE. 3aKOH
25 §e3aBI/IIZHi[/10ro Hainl{cl OBaHMS 0 bubmmorexa [JOK
8 04.03.2024 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npusHakoB. JIJabopaTopHas padora 0.5 bubnnoreka [JOK
Ne 5 «M3yuenue pe3ynbTaToB ' 11.03.2024  https://m.eds00.ru/863e8c60

MOHOTHOPUIHOTO U JUTHOPHIHOTO




CKpEILMBAaHUS Y IPO30(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue 1 0.5 0 bubmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 18.03.2024 = https://m.edsoo.ru/863e8c60
H3menunBocTh. HeHacnencrreHHas
M3MEHUYUBOCTh. JlabopaTopHas

)8 pabota Ne 6. zyucnwue | 0 0.5 bubmmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 01.04.2024  https://m.edsoo.ru/863e8efe
IMOCTPOCHHUE BApUAIIMOHHOTO Psa U
BapHallMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 Jlaboparopuas pabora Ne 7. | 0 0.5 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha ' 08.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»

bu6mmorexa [IOK

30 Perteritka vienoneka ! 0 0 15.04.2024  hutps:/m.edsoo.ru/863¢8d78
PesepBHelIit ypok. O60011IeHNE T10

31 Teme «HaciencTBEHHOCTh U 1 0 0 29 04.2024
W3MEHUYUBOCTH OPTaHU3MOB)

bu6mmorexa [IOK

32 Cenexi Kax nayka u npouece ! 0-5 0 29.04.2024 | https://m.eds00.ru/863e9214

13 MeToabI M TOCTHKEHUS CEJIEKITNU 1 0 0 bu6mmorexa [IOK
pacTeHMi U KUBOTHBIX 06.05.2024  https://m.edsoo.ru/863e9214

34 buortexHonorus kak orpacib 1 0 0 bubnmnoreka [JOK
MIPOU3BOJCTBA 20.05.2024 = https://m.edsoo.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 ) 4

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
! IBOIOLHS 1 METOEL €8 H3yHICHI ! 0 0 04.09.2023 https://m.edsogru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui 1 0.5 0 bubnnoreka [JOK
00 3BOJIIOLUU 11.09.2023 | https://m.edsoo0.ru/863e9570
bu6mmoreka [IOK
3 Muipoopomionts ! 0 0 18.09.2023  https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 31eMeHTapHas
€IMHUILIAa BUJA U SBOJIIOIUH.
4 JlaGopaTopnas pabora Ne 1 1 0 0.5 bubnmorexa LIOK
25.09.2023 = https://m.edsoo.ru/863e99¢6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBuoKyIMe cuibl (3JeMEeHTapHbIe | 0 0 bubnnorexka [JOK
(haKTOpBI) SBOTIOLIUU 02.10.2023  https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 Ecrectaenmbiii 0T60p 1 ero popmt ! 0 0 09.10.2023  https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas ] 0 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue 16.10.2023  https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIHLHOTO XapaKTepay
8 Hanpasnenus u nytu 1 0 0 bubnmoreka [JOK




SKA3HH Ha 3eMIIe)

MAaKpO3BOJIFOLIMHI 23.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH 0 0 06.11.2023
Ucropus xu3nu Ha 3emiie U METObI
10 R 0 0
€€ U3y4eHUS 13.11.2023
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU 0 0 bubnunoreka [JOK
Ha 3emiie 20.11.2023 | https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o spam 0 0 bubnuorexa [JOK
U NepuoJiam 27.11.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTuueckas padora Ne 1 0 05 bubnnorexa [HOK
«M3y4yeHne UCKOIaeMbIX OCTaTKOB 04.12.2023  https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema 0.5 0 bubnnoreka [JOK
OpPraHr4ecKoro Mupa 11.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 0 0 bubmuorexa [JOK
(anTpoMOTeHe3) 18.12.2023 = https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) 0 0 bubnnoreka [JOK
aHTPOIIOreHe3a 25.12.2023 = https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOIIOIIH 0 0
YeJI0BeKa 08.01.2024
13 YenoBeueckue pacsl U IPUPOHBIE 0 0 bubnuoreka [IOK
aZjanTalny 4eJI0BeKa 15.01.2024  https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HUKHOBEHME U pa3BUTHE 0 0 9 01.2024




20 S 0 0
KOJIOTHS KaK HayKa 70.01.2004
)1 Cpensl 00uTaHUS U DKOJIOTHYCCKHE 0 0 bubmuorexa [JOK
(hakTOophI 05.02.2024 | https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
22 aCTEHUI U3 Pa3HBIX MECT 0 0.5 bubmmorexa LHOK
P P ' 12.02.2024  https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmoreka [IOK
23 b 0 0
MOTHHECKHE GaKTOpEI 19.02.2024  hitps://m.cdsoo.ru/863¢b348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora
24 02 «I1 é .
Ne 2 « oafqu IUIOTHOCTH 0 0.5 26.02.2024
TIOMYJISIIIAIA Pa3HbBIX BUIOB
pacTeHuin»
)5 Coo01ecTBa OpraHu3MOB — 0 0 bubnnoreka [JOK
OnoIIEHO3 04.03.2024  https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 0.5 0 bubnmoreka [JOK
(9KOCHCTEMBI) ’ 11.03.2024  https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIEI 0 0 bubmmorexa [TOK
o P AR 18.03.2024 | https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccus
28 I1 0 0
PHUPOJIHBIE YKOCUCTEMBI 01.04.2024
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 0




08.04.2024

30 buocdepa — rnobanpHas 1 0 0 bubmmoreka [IOK
IKOCHUCTEeMa 3eMITH 15.04.2024  https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 0 bubnnoreka [HOK
ounochepsl 22.04.2024  https://m.edsoo.ru/863ebd 16
32 YenoBeuecTBO B Onochepe 3eminu 1 0 0 20.04.2004
13 CocymiecTBoBaHUE TPUPOIBI U | 0.5 0 bubnuorexa [JOK
4yeJI0BeYeCTBa ' 06.05.2024  https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHIE TEMBI
4
3 «Co00111ecTBa M 3KOJIOTUICCKHEC 1 0 0 13.05.2004
CUCTEMBID»
BIIEE
OBIIEE KOJIMYECTBO YACOB I10 34 ) 55

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tloxn pen. Ilaceunnka B.B., Akiinoneprnoe obmectBo «31aTenbcTBO
«IIpocsemenue»

MHTEPAaKTUBHBIE YPOKH 00pazoBaTenbHOM miaThopmMbl «Poccuiickas snekTpoHHas
mikosia» https://resh.edu.ru; - OTKpBITHIN OAHK TECTOBBIX 33JJaHUN U IEMOBEPCUU
KMoB ®UIIN https://fipi.ru/; - HaBuratop noarorosku GUIN, pexomenaunn
1o caMocTtosTeapHoM moaroroBke k OI'D u EI'D - https://fipi.ru/navigator-
podgotovki - EI'D (nemoBepcun, koaupukaTopsl, cnenupukaim;
MEePCIIEKTUBHBIC MOJICTN; OTKPBITHIN OaHK 3aganuit) https:/fipi.ru/ege - OI'D
(memoBepcuu, KoaupUKaTOpsl, cieludUKaAIUA; OTKPBITHIA OaHK 3aJaHUI)

https://fipi.ru/oge

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. ActBanarypos ['.O. Texnosorus nenenonaraius ypoka. — Bonrorpan:
Yuautens, 2009. — 118 c. 2. Kypun A.A. Pabouas mporpamma no yaeOHOMY
npeamety. — M.: Bearana-I"pad, 2012. — 160 c. 3. Konapxxesckuii 10.A. Ananu3
ypoka. — M.: Ilegarornueckuii nouck, 2000. — 336 c. 4. Kontomko B.C.,

[TaBmouenko C.E., Uybapo C.B. Meroauka o0ydueHus: 6uoyioruu. — MuHCK:



Kuawmxueiit jom, 2004. — 256 c. 5. Mauncyposa C.E., Poxnos B.C., Tepemos A.B.,
[N'ogun B.H. [IpoekTupoBanue pe3ynbTaToB OMOJIOTHYECKOTr0 00pa30BaHuUs B
ocHoBHOM 11Koe // [lemarornueckue uzmepenus. 2020. Ne 1. C. 4-9. 6.
Munuenko E.E. [Tpaktuueckas nunaktuka. — M.: U3a-so MI'OY, 2008. — 130 c.
7. Hukummosa E.A. cnionp3oBanue y4eOHBIX 3aJaHUil 1715 TIOBBIIICHUS YPOBHS
YCBOGHHUSI YUaAIIUMHUCS TEOPETUUECKOT0 MaTepuraia Npyu U3y4eHuu oo1iieit
ounonoruu // [lenarorndyeckue n3mepenns. 2017. Ne 2. C. 97-105. 8. Hukumiora
E.A. ®opmupoBanue y o0y4aronuxcsi YUTaTeIbCKONW U €CTECTBEHHOHAYYHON
IPaMOTHOCTH NpHU u3ydeHuu ouosoruu // [legarorndeckue nzmepenus. 2019. Neo
2. C.72-78.9. PoxuoB B.C., [lerpocoBa P.A., Ma3zspkuna T.B. MeTtonnueckue
pPEKOMEHAAIUU JJIsl YUYUTEJIeH, TOArOTOBJICHHBIC HA OCHOBE aHAJIN3a TUTTUYHBIX
omuOok yyactHukoB EI'D 2017 rona no 6uosioruu // [lenaroruueckue
m3mepenus. 2017. Ne 4. C. 25-45. 10. Poxnos B.C., Ckopuos I1.M.
Bcepoccuiickast mpoBepouHas paboTa Kak MEXaHU3M JUATHOCTUKHU YUEOHBIX
JTOCTHXKEHUH ydaruxcs 11-x kimaccoB mo 6uonoruu // Ilegarorudyeckue
m3mepenud. 2018. Ne 1. C. 61-67. 11. Poxnos B.C., IlerpocoBa P.A. Equnerii
roCyapCTBEHHBIN SK3aMEH M0 OMOJIOTHH: BUEpa, CErOIHS 1 3aBTpa //
[Temarornueckune n3mepenns. 2018. Ne 2. C. 75-82. 12. Poxnos B.C., IletpocoBa
P.A., Mazspkuna T.B. Metoauueckue peKOMEHIAIUN 1JIsl YYUTENEH,
MOATOTOBJICHHBIC HA OCHOBE aHAJIN3a TUITMYHBIX OMOOK yyacTHUKOB EI'D 2018
rojia o omosioruu // Ilemarormaeckue mamepenns. 2018. Ne 4. C. 73-91. 13.

PoxnoB B.C., IlerpocoBa P.A., Mazsapkuna T.B. MeToandyeckue peKoMeH1auu



JUTSl YIUTENEH, TOATOTOBJICHHBIE HA OCHOBE aHAJTN3a TUIIUYHBIX OMTMOO0K
yaacTHUKOB EI'D 2019 rona no 6uonoruu // [lenarornueckue nsmepenus. 2019.
Ne 4. C. 67-85. 14. Tepemon A.B., [lerpocoBa P.A. buonorus: buonornueckue
cuctembl U niporiecchl. 10 ki1.: Meron. mocodue st yautens. — M.: BJIAJIOC,
2015. - 186 c. 15. Tepemon A.B., [lerpocoBa P.A. buonorus: buonoruueckue
cucteMsl  npouecchl. 11 ki1.: Meroa. mocobue mist yaurens. — M.: BJIAJIOC,

2016. - 200 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://www.e-osnova.ru/- XKypnan «buonorus. Bee anst yunrens!»

2. http://digital.1september.ru — O6mepoccuiickuii mpoekt «lllkona uudpooro

BCKa».

3. http://school-collection.edu.ru - Komekmus mudpoBsix 00pa3oBaTeIbHBIX

PECYPCOB.

4. http://www.electroniclibrary21.ru - Dnexktponnas 6ubimoreka 21 Bexa.



5. http://www.ege.edu.ru - Opunmansubiii HtHPopMarmoHHbi noptan EI'D.

6. http://www.zavuch.ru - CailT s yunrenei.

7. http://ecosystema.ru - DKOJIOTHYECKHUIN LIEHTP « DKOCUCTEMAY.

8. http://letopisi.org - Jleronucu.

9. http://nsportal.ru - ConnanbHas ceTb paOOTHUKOB 00pa30BaHUS.

10.http://proshkolu.ru— becriaTHblil KOIBHBINA TOPTa.

11.http://infourok.ru - becrnaTHbI KOHCTPYKTOP CAaUTOB JUIsl YUUTEIIS.

12.http://multiurok.ru - becratHbIil KOHCTPYKTOP CAMTOB JJIs1 YUUTENS.

13.http://bio.1september.ru - «S uny Ha ypok 6nosoruu. 1 ceHTIOps».

14 .http://dnevnik.ru - JIHeBHUK.pY.

15.http://www.krugosvet.ru - Dunukioneaus Kpyrocser.



16.http://www.uchportal.ru/ - Yuurenpckuii noprai.

17.http://priroda.ru - [Ipupona Poccuu, HalMOHAIBHBIN TOPTAJL.

18.http://zooclub.ru - 300k1y0. MerasHIUKIONEANS O ) KUBOTHBIX.

19.http://www.darwinmuseum.ru/ - 'ocynapcTBeHHbIN JlapBUHOBCKUI MYy3€il.

20.http://www.zin.ru/ - 30010rH4eKui UHCTUTYT Poccuiickoil akaeMuu HayK.

21.http://www.livt.net/ - DneKTpOHHAs MILTIOCTPUPOBAHHAS SHIUKIIONE IS

«OKuBbIe cymiecTBay.

22 http://www.zin.ru/BioDiv/index.html - Undopmarnmonnas cucrema

«buopaznoobpaszue Poccumy.

23.http://zmmu.msu.ru - 3oonornyecknit myzei MI'Y um. M.B.JIomoHOCOBA.

24 http://sci.aha.ru/biodiv/anim.htm - Duuuknoneaus ®nopa u payHa.

25.http://biodat.ru/ - UudopmarimoHHbIi CalT 0 )KUBOU IPUPOJIE.



26.http://www.unnat.ru/ - IlIkoJyia FOHHATOB.

27 .http://plant.geoman.ru/ - bubnnoreka XXu3ub pacTeHuil.

28.http://www.learnbiology.ru/ - 3anHumMarenbHast OMOJIOTHS.

29.http://med.claw.ru - MeauuuHCKas SHIUKIIONEUA. AHATOMUYECKHM aTJiac.

30.http://animal.geoman.ru/ - Mup *HUBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - [Ipo6iemsbl 3BOJIOIIUN
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