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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHUOJOTMM TEOPETHUUYECKYIO OCHOBY JUIS
ONpeJeNieHUss MOAXOJ0B K (OPMHUPOBAHUIO COJEPk aHUS y4yeOHOro Mpeamera
«buonorus» cocraBuiam: KoHuentyaibHele nonoxkeHuss DI'OC COO o
B3aMMOOOYCIOBIEHHOCTH LIeJIel, COJEp>KaHUs, pPE3yJbTaToOB OOyYeHUs U
TpeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX LIETAX U
OPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
ob1ero oopazoBanust B Poccuiickoit denepaiiun, a Takxe MOJOKEHUS O CreluduKe
Oouonoruu, €€ 3HaYeHUM B TO3HAHUM IKUBOM TMPUPOABI U OOecCredeHuun
CYLIECTBOBaHHUA 4ejoBedecKkoro oodmiectBa. CoraacHO Ha3BaHHBIM IOJIOKEHHSIM,
omnpe/esieHbl OCHOBHbIE () YHKIIMM MPOTPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T MpeAcTaBICHUE O IeNsIX, 00 ollel cTpaTeruu
00y4eHHUsl, BOCIUTAHMS U PA3BUTHS 00YJaIOLIUXCs CPEACTBAMHU YUEOHOTO MpeIMeTa
«buonorusy», onpenenser o0sA3aTebHOE IPEAMETHOE COACPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHye Mo pasjenaM M TeMaM, PEKOMEHIYEMYIO IOCIEeA0BaTeIbHOCTh
U3Yy4EeHHs] y4eOHOTO MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH OOpa30BAaTEIBbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEHN
00y4Jaromuxcs.

B nporpamme 1o OM0JIOruH Tak»Ke YYUTHIBAIOTCS TPEOOBAHMSI K INTAHUP YEMbIM
JUYHOCTHBIM, METallpeIMETHbIM W TPEIMETHBIM pe3ylbTaraM OOy4YeHHUs B
dbopmupoBaHuU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHON
NEeSITeNIbHOCTH/y4eOHbIX JEMCTBUH OOYYalolUXCs IO OCBOEHUIO COJEp KaHUs
OMOJOTUYECKOT0 00pa30BaHU.

B nporpamme no Ouonoruu (10-11 kiaccel, 0a30BbIil YPOBEHB) peaIM30BaH
OPUHIMI TPEEMCTBEHHOCTH B H3y4€HUM OWONOruM, Omarojaps 4emy B Hei
IPOCMATPUBAETCA HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(dbopMHpoBaHUEM €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX
OpUEHTAUH JINYHOCTH, SKOJOTMYECKOTO MBILIICHHUS, MPEACTABIEHUIN O 3J0POBOM
oOpa3e XM3HM M OEpeXHbIM OTHOLIEHHUEM K OKpYKarouled NPUPOAHOU cpene.
[TosTomMy Hapsiy ¢ u3ydyeHueM OOIIEOUONIOTHYECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOEHUH JKUBBIX CHUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX IPOILIECCOB B MPOTrpaMMe MO OHOJOTHM YAEIE€HO BHUMAaHHE HCIOJIb30BAHUIO
NOJIYYEHHBIX 3HAHUW B MOBCEAHEBHOW KU3HU JJIs pELICHUs NPUKIAJHbIX 3a]1a4, B
TOM 4HCIIe: MPOPUIAKTUKU HACIEICTBEHHbIX 3a00JIEBaHUN 4YeNOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTUPOBAaHUs, 000CHOBAHMSI SKOJOTUUECKH LEIECO00pa3HOTO
MOBEJECHUS B OKPYXKAIOILIEH MPUPOJHONW CPENE, aHAIU3a BIUAHUS XO35MCTBEHHOMN
JeSITEIbHOCTU YEJIOBEKAa Ha COCTOSHHE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
VYcunenrne BHUMaHUA K MNPUKIAJHON HANpaBICHHOCTH Y4eOHOro Mpeamera
«bHroa0THM MPOIUKTOBAHO HEOOXOIMMOCTBHIO 00ECTIEUEHUs YCIOBHM ISl pEILICHHUS



OJIHOM M3 aKTyaIbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOTHYECKOr0 00pa30BaHus, KOTOpas
npeanojaracT GOpMUPOBAHHUE Y OOYUAIOIIMXCS CIIOCOOHOCTH aJIalNTHPOBATHCI K
W3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpemaHero oOmiero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (HOpMUPOBaHHE y OOYYAIOIMIMXCSA TMPEICTABICHUN O
HAyYHOW KapTUHE MHpA, pacuIupsieT ¥ 000OIIaeT 3HAHUS O >KMBOW HpHUpoie, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpTraHM3aIlMd U JBOJIOIHUH, CO37aET
yCIOBUSA  JUIsi:  TIO3HAHUS  3aKOHOB  KUBOW  TPUPOABI,  (HopMupoBaHUs
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 370pPOBOTO M 0Oe30IMacHoro oobpasa
KU3HU, IKOJOTHYECKOTO MBIIICHUS, IIEHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOJIC
U YETIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TaK)Ke JIJISl PEIICHHs] BOCTUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJaHero  oOmero  oOpa3oBaHUs, COLMAIM3AIUH
oOyuaromuxcs. M3ydenne Ouonorun obecnieunBaeT yciaoBus st (HOPMUPOBAHUS
WHTEIJIEKTYAIbHBIX, KOMMYHUKAIMOHHBIX U  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphI, CIIOCOOCTBYET WHTErpaluu OMOJOTUYECKHX 3HAHHWHM C
MPENICTABICHUSIMU U3 JPYTUX YUeOHBIX IPEIMETOB, B YaCTHOCTH, (GU3UKH, XUMHUH U
reorpadun. Ha3BaHHbIE TMOJOXEHHUS O TMpPEIHA3HAYCHUU Y4eOHOro MpeaMeTa
«buonorusi» cocTaBWIM OCHOBY JJisi OMNPENEICHHUS TOIXO0JI0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €r0 COJEpXKaHus, IMPEACTaBICHHOTO B IIporpamMme II0
ouosorum.

Ot6op coxmepkanusi yuebnoro mpenmera «buomorus» Ha 06a30BOM ypOBHE
OCYIIIECTBIEH C TO3UIUNA KYJIbTYpOCOOOPA3HOTO TMOJXO0Ja, B COOTBETCTBHH C
KOTOPbIM OOydYaroniuecs JODKHBI OCBOUTH 3HAHUS U YMEHHS, 3HAYMMBIC IS
dbopmupoBanusi 0OO0mIEH KYyJIbTYphl, OIPEACIAIONIUE aJeKBAaTHOE IIOBEJICHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOJHON Cpejie, BOCTPEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU M TPAKTUYEeCKo aearenbHOCTH. Oco0oe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT AJIEMEHTHI COJIEPKaHMsl, KOTOPhIE CIYKaT OCHOBOM sl (hOPMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOMW KapTUHE MHUpa W
[IEHHOCTHBIX ~ OPUEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3aIUH
OMOJIOTHYECKOTO 00pa30BaHUS.

CTpyKkTypupOoBaHHE COJIepKaHUSI y4eOHOTO Marepuaia B MpPOTrpaMMe II0
OMOJIOTUU OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00
OTJIMYUTENLHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBOM OpTaHU3AIUU U
HBOJIIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType y4eOHOTO npeamera «bruomorusi»
BBIJICTICHBI CIEAYIONINE COoAep KaTenbHbie TUHUM: «buonorus kak Hayka. MeToibl
HAyYHOTO Mo3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHusMm Kak
Oouonoruueckas cucremay, «Cucrema U MHOTooOpa3ue OpraHH4eCKOTO MHPay,
«DBOITIOIHS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enp wm3ydenus: yaebnoro mpemmera «buomorus» Ha 0a30BOM ypoBHE —
OBJIAJICHUE  OOYYAIOMIMMUCS 3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHM3alliy JKUBBIX CHUCTEM pa3HOTO paHra © NPHOOPETeHHE yMEHUI
UCIOJIb30BaTh 3TH 3HAHUA JJIs TPAMOTHBIX JIEHCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOM MPUPOJIBI U PEIIECHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctmxenue 1enu u3ydeHust yaebnoro npeamera «buonorusi» Ha 6a30BoM
ypOBHE 00ecreuynBaeTCs pEIICHHEM CICIYIONINX 3a1ayu:

OCBOEHHE OOYYAIOIIUMHUCA CHCTEMbl 3HAHHM O OHOJIOTMUECKUX TEOPHSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBuiiaxX, CIy>KaluX OCHOBOMN
uisi (OopMUPOBaHMS TPENCTABICHUI O €CTECTBEHHO-HAYYHOW KapTWHE MHUpPA, O
METOJIaX HAyYHOTO MO3HAHUs, CTPOCHUH, MHOTOOOPa3UH M OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpPTaHMU3AINH, BBIIAIOIMIMXCSA OTKPBITUSX U COBPEMEHHBIX
UCCIIEJIOBAaHUSAX B OMOJIOTHUY;

dbopmupoBaHue y OO0Yy4aIOMUXCS TO3HABATEIbHBIX, WHTEIUNIEKTYaIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpoIlecce aHalv3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVIANIOB, UACH M TOIXOJOB K HM3YyYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIINH;

CTaHOBJIEHHWE Yy OOydalmuxcs oOmeld KylabTyphbl, (YHKIHOHAIHHON
TPaMOTHOCTH, Pa3BUTHUE YMEHHUI OOBSICHSTH U OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHUH U OTBITA, TIOJTYICHHBIX MPU U3YICHUH
OMOJIOTHH;

dbopMupoBaHue y OOy4YalOMUXCS YMEHHUM WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYCCKOW JEATEIHHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTHI U arpoOUOTEXHOIOTHI;

BOCHHUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH IMO3HAHUS YEJIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOMMOCTH OSPEIKHOTO OTHOIICHUS K HEl, COOFOICHUS STHUYCCKUX
HOPM TIPU TIPOBEJICHUU OMOJIOTUYECKUX UCCIIET0BAHUN;

OCO3HAHHE IIEHHOCTH OHWOJOTMYECKMX 3HAHWM JJIs TIOBBINICHHUS YPOBHS
HKOJOTHYECKOU KYIBTYpPHI, 7151 GOPMHUPOBAHMSI HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHUU B IMOBCETHEBHOM KU3HM IS
OLICHKU TOCJIEACTBUM CBOEU JEATEIIbHOCTH IO OTHOLIECHUIO K OKPYXAIOLIEN Ccpele,
COOCTBEHHOMY 3/I0pOBbI0, OOOCHOBaHHME U COOJIOJeHHEe Mep MNPOPUITAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero o6miero oOpa3zoBanusi «buonorusi», u3ydaemas Ha
0a30BOM ypOBHE, SIBIIsIETCA 00S3aTeIbHBIM y4EOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeAMEeTHOMN obactu «EcTecTBEeHHO-HAYyYHBIE TIPEIMETHI.

Jlist u3yuenus Ouosioruu Ha 6a30BOM YPOBHE CpEIHEro 00I11ero oOpa3oBaHus
otrBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEenemto).



COJAEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTHUHU C OOIIECTBEHHBIMH, TEXHHUYECKUMU H
JPYTUMH €CTECTBEHHBIMU HayKamH, (uiocopuei, ITUKOM, ICTETUKON U MPaBOM.
Ponw 6uonoruu B hopMupoBaHUY COBPEMEHHON Hay4YHOW KapTUHBI Mupa. CrcreMa
OMOJIOTUYECKUX HAYK.

MeTto b1 IO3HAHUS KUBOW MPUPOIbI (HAOII0AEHNE, SKCIIEPUMEHT, ONMCAHUE,
u3MepeHue, kiaccudukanus, MOJCIUPOBAaHUE, CTaTHUCTUYeCKas o0paboTka
JAHHBIX ).

JleMoHcTpanum:

[Toptpersi: Y. dapsun, I'. Menaens, H. K. Konbsmos, /x. Yorcon n @. Kpuk.

Tabmuipl 1 cxeMbl: «MeTo/Ibl TTO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTtopHble 1 IpakTHYeCKue padoThl:

[Mpaktuyeckass pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB TIPH
U3Y4CHUH OMOJIOTHYECKUX OOHEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OPraHU3ALMSA.

JKuBble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus ouonoruu. Otandne
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CBolicTBa OMOCUCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBbIA, OPTAHU3MEHHBIM, MONYJISIHUOHHO-
BUJIOBOH, 9KOCHCTEMHBIHN (OMOTC€OIICHOTHYECKUI ), OO ChEpHBIH.

JleMoHCTpanuu:

Tabmuiel 1 cxembl: «OCHOBHBIC TIPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKUBOU IIPUPOJBI.

Ob6opynoBanue: Mmozenb Mmosekyisl JJTHK.

Tema 3. XuMHu4eCKHil COCTAB M CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKU. XUMHUYECKUE DJIEMEHTHI: MaKpPO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaNIbHBIE BEILIECTBA.

@OyHKIMA BOJIbl W MHHEpPAJIbHBIX BemlecTB B kierke. [loanep:kanue
OCMOTHYECKOTO OaJiaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHuMble U 3aMEHUMbIE AMUHOKHUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOW MOJEKyNnbl (TIepBUYHAs, BTOPHYHAs, TPETUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHUMHUUYECKHE CBOWCTBa OenkoB. buonormueckue
byHKIIMU OETTKOB.



depMeHThI — Ouonornueckre Karanu3aropsl. CTpoeHune GpepMeHTa: aKTUBHBIH
neHTp, cyocrpatHas cneuuduanocts. Kodepmentsl. Buramunbl. Otnuyus
(GhepMEHTOB OT HEOPTAaHUYECKUX KaTATH3aTOPOB.

VYrneBopl: MOHOCAaxapu bl (TIII0OK03a, pud03a U 1e30KCHpr003a), 1 CaXapu Ibl
(caxapo3a, JakTto3a) M MOJMcCaxapuapl (Kpaxmayu, T[JIUKOTeH, LEUII0I03a).
buonorudeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurnunepuasl, Qochonunuabl, crepouasl. [ 'uapodubHO-
runpodoOHble  cBoicTBa. buonormdeckue ¢yHkuuu JununoB. CpaBHEHHE
YIJIEBOJIOB, OCJIKOB U JIUTMIHUOB KaK HICTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnmorel: JIHK wu PHK. Hykneotuaet — MOHOMEpHI
HyKJIenHOBBIX KuciIoT. Ctpoenue u ¢pyakuuu JJHK. Crpoenne un dpynkmuu PHK.
Buner PHK. AT®: crpoenne u G yHKIMH.

[uronorus — Hayka o kierke. Knerounas reopusi — mpumep B3anMOACHUCTBUS
uzei u (pakToB B HAYYHOM MO3HAHUU. METOIbI M3Y4YEeHUS KIETKH.

Krerka kak nienoctHas xuBas cucrema. O01ne mpu3Haku KJIETOK: 3aMKHYTast
HapyxHas MemOpana, monekynsl JIHK kak reHernueckwii ammapar, cucTema
CUHTe3a Oernka.

Tumbl KJIETOK: JyKapuOTHYECKas M mpokapuoTudeckas. OcoOEeHHOCTH
CTpOCHUSI TPOKapUOTHYECKOM KkieTku. Kierounas crenka Oaktepuii. CTpoeHme
SYKApUOTUUYECKOW KJIeTKHM. OCHOBHBIE OTJIWYHUS PACTUTEIbHOM, >XKUBOTHOW U
IpUOHOM KJIETKH.

[loBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
dbyukiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. [luroruazma u eé
opranousisl. OmHomemOpannbie opranounbl kineTku: OIIC, ammapat T'onbmxwy,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIPHUH, IJIACTHIBI.
[Ipoucxoxaenne MUTOXOHAPUN M 1wiactuia. Buael mmactun. HememOpanHbIe
OpraHOWJbl KJIETKHU: PUOOCOMBI, KJIETOYHBIM IIEHTP, I[EHTPHOIHU, PECHUYKH,
KIyTUKU. O yHKIIMHA OPraHOMAOB KJIIETKU. BKiItoueHus.

Anpo — perynsTopHslil neHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIlia3Ma, XpOMAaTUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JleMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Jwnarpammsl: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEKUBOM IPUPOLIEN,
«Pacripenenenne XuMU4YECKUX JIEMEHTOB B JKUBOM IIPUPOIEN.

Tabmunelt 1 cxembl: «llepuonnueckas TabmuIla XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIbI», «brocuHTe3 Oenkay, «CTpoeHue MOJIEKYIIbl OeIKay,
«Ctpoenne ¢pepmenta», «Hyknennossie kuciotel. [JHK», «CTtpoeHHE MOJEKYIIbI



ATO», «CTpoeHrE 3YKApUOTUUYECKON KIETKH», «CTpOEHHE KUBOTHOM KIIETKU,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHue NPOKAPUOTHUUYECKOW KIIETKNY,
«CTpoeHue siapa KIEeTKu», «YTIIEBOAbY, «JIumuas».

O6opyoBaHue: CBETOBOM MHKPOCKOM, O0OpYyJIOBaHHWE ISl MPOBEICHUS
HAOJIOJEHUN, HW3MEPEHUN, SKCIEPUMEHTOB, MHKPONpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPHATbHBIX KJIETOK.

JlaGopaTtopHble 1 IpakTHYeCKUe PadoThI:

JlaGoparopuast padora Ne 1. «/3yueHue KaTaJIUTHUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WM KaTala3bl)y.

Jlaboparopuass padora Ne 2. «M3ydeHue CTpOECHUS KIETOK pacTEHUH,
KUBOTHBIX M OaKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOTpenaparax U HxX
OIIUCAHUE.

Tema 4. /KuzHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WK METa0OIu3M. ACCUMIIIANNS (TUIACTUYECKUA OOMEH) U
JUCCUMWISIIUS  (DHEPTETUYECKUA OOMEH) — JIB€ CTOPOHBI €IWHOTO Tpolecca
Metabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB M SHEPIHMH B TOHUMAaHHUH
MeTabonn3Mma.

Tumnbl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poibs dhepMeHTOB B
oOMEHe BEIeCTB U MPEBPAILICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBass u TeMHOBas (a3pl ¢oTtocuHTe3a. Peakuuu
dboTocuHTe3a. DPPeKTHBHOCTL POTOCHHTE3a. 3HAUYCHHE (POTOCUHTE3A IS JKU3HH
Ha 3emiie. Brnusnaue ycnoBuit cpesipl Ha (POTOCHHTE3 M CIIOCOOBI TTOBBIIICHHS €TI0
MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIOIINE OaKTEpUH. 3HAYCHHE XEMOCHHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuyecknii oOMEH B KJETKe. PacleruieHne BEIIecTB, BBIICICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIJIETKE. DTallbl YDHEPTeTHUECKOro oOMeHa. [ ukonus.
bpoxenue u ero Buabl. KucinopogHoe OKHCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutenbHoe hochopuirpoBanne. IhHEKTUBHOCTh SHEPTETUYECKOTO OOMEHa.

Peakiiuu wmartpuunoro cunte3a. ['enermueckas wundopmanus u JHK.
Peanuzanus renernveckoil mHboOpMamu B KieTke. ['€HETUYECKHl KO M €ro
cBoricTtBa. Tpanckpumnius — marpuunbiii cuaTe3 PHK. Tpancnsius — Ouocunres
Oenka. Otanbel TpaHcusnuu. KomupoBanue amuHokucior. Poms pubocom B
OouocuHTe3€e Oernka.

Hexnerounsie Gpopmbl xu3au — Bupychl. Ucrtopust otkpeitus Bupycos (. W
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IHMKJIa BHUPYCOB.
baktepuodarun. bonesHu pacTeHuil, >KUBOTHBIX U YEIIOBEKAa, BBHI3bIBAEMBIE
Bupycamu. Bupyc ummyHnonedunuta dyenoseka (BHUY) — BozOymutens CIINM/]a.



OOpatHass ~ TpaHCKpUNIMs, peBepraza ©u  uHTerpasza.  lIpodwunakrtuka
pacipoCcTpaHeHHsI BUPYCHBIX 3a00J1€BaHUM.

JleMoHCTpanum:

[Toptpetsi: H. K. Konbios, . Y. iBanoBckuii, K. A. Tumupszes.

Tabmumel u cxembl: «Tumbl mutanusy, «Merabonuszm», «MHUTOXOHAPHS»,
«OHepreTudecKkuii 0oMeH», «Ximopormiacty, «Potocunte3», «Ctpoenue JHK»,
«CTpoeHue u QpyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTnueckuit Koa,
«Bupycer», «bakrepuodaru», «Ctpoenue u xkusHeHHbIN 1ukin Bupyca CIIN/la,
OakTepuodaray, «Permkarnus JJHK».

O6opynoBanue: moaenu-ammiukanuu «Yasoenne JIHK u TpaHckpumims»,
«buocuntes 6enkay, «CTpoeHue KIeTkuy, Mojaenb cTpykTypsl JTHK.

Tema 5. PazMHOXKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPTAHU3MOB.

KrerouHbIii MK, WM KU3HEHHBIM UK KieTku. WHTepdaza u MHUTO3.
[Ipomeccrl, mpoTtekaronue B uHTepdaze. Permkanus — peakius MaTpUYHOTO
cunte3a JIHK. Crtpoenue XpomMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTuIonHeI W TarluIOMAHBIA ~ XPOMOCOMHBIE — HaOOpbl.  XpOMAaTHJIbI.
[luTonoruyeckue OCHOBBI PA3MHOXKEHHUS W  WHIWBUIYAIBHOIO  Pa3BUTUSA
OpraHU3MOB.

Henenune knerku — murto3. Craguu muto3a. lIponecchl, mpoucxosdiine Ha
pPa3HbIX CTAAUAX MUTO3a. bHOIOTMYECKUI CMBICII MUTO34.

[IporpamMmmupyemasi TiOeNb KJIETKH — aromTOo3.

@dopMbI pa3MHOXKEHUS OPTaHU3MOB: Oecrojioe U mojoBoe. Buasl Gecronoro
Pa3MHOXEHHMS: [ICJICHUE HAJBOE, I[OYKOBAHME OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHWPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE ISl CEJIECKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHUS OT OECIOJIO0TO.

Meiio3. Craguun meito3a. Ilpomecchl, mpoucxonsuue Ha cTaausX MeHo3a.
[loBenenne xpomocom B Menosze. Kpoccunrosep. buonorndeckuit cmbicin u
3HAYEHUE MEno3a.

['amerorenes — mporecc 0Opa3oBaHMsS TMOJOBBIX KJIETOK y KHUBOTHBIX.
[lonoBeie kene3bl: CEMEHHUKH U AMYHUKU. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX
KJIIETOK — TraMeT (CrepMaTo30M], SMIIEKJIeTKa) — CIepMaTOreHe3 U OBOICHES3.
OCOOEHHOCTH CTpOEHHUS SHUIEKJIETOK U CrepMaro3ouioB. OII010TBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pasButue (OHTOTeHE3). OMOpPHOHATBHOE Pa3BUTHE
(oMOpuoreHe3). ITtanbl IMOPUOHAIBHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisinus, opraHoreHes. [loctamOpuonanbHOoe pazBuTHe. TuIibl
MOCTAMOPHOHATILHOTO Pa3BUTHUS: TMPsIMOE, HepsiMoe (JIMuyuHOuYHOeE). BrusHue



Cpenbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOICTBaA.

Poct u pa3Buthe pacteHuid. OHTOT€HE3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJIUN Pa3BUTH.

JleMoHCTpanum:

Tabmunet u  cxembl: «DOpMBI pPa3MHOKEHHUS OPraHU3MOB», «JIBoiHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pACTEHUN», «BereraTuBHOE pa3MHOXKECHUE
pactenuit», «Jlenenue kierku Oakrtepuit»y, «CTpoeHHE TOJNOBBIX KJIETOK»,
«Ctpoenue xpomMocoMbl», «Knetounwiii mukin», «Pemmukanus JHK», «Mwutosn,
«Menosz», «lIpsmoe n HenpsiMoe pa3BUTHE», «l'aMeToreHe3 y MIEKONUTAIINX U
4yenoBeka», «OCHOBHBIE CTaIMM OHTOI'E€HE3a».

Ob6opynoBanue: MHKPOCKOTI, MHKPOIIPEIIapaAThI «CriepMaTo30u bl
MJICKOMTUTAIOIIETO», «SMIEKIIeTKa MIIEKOoNUTaomero», «Kapuokunes B KIETKax
KOpEIIKA JyKa», MAarHUTHas MOJENb-alllUIMKAus «JleneHne KIeTKu», MOIEIb
JIHK, Mmoziens MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble U IpakTHYeCKUe PadoThI:

JlaGoparoprast pabora Ne 3. «HaGmromeHne muTO3a B KIIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparoprast pabora Ne 4. «lM3ydeHue CTpOCHHS TIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOIIPENapaTaxy.

Tema 6. HaciieacTBeHHOCTh U MI3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopust pa3BUTHS TEHETUKU. POJb IMTONIOTHHI
¥ SMOpPHOJIOTMM B CTAHOBJICHUM TEHETUKHU. BKiam poccuUiicKuxX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeTonbl TEHETUKH (THOpHI0IOTHYECKUH,
HUTOT€HETUYECKHUI, MOJEKYJISIPHO-TeHETUUECKU). (OCHOBHBIE T'€HETUYECKHUE
NoHATHS. [ eHeTnueckass CHMBOJIMKA, UCIIOJb3YEMAsI B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacIeI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE [. MeHneneM.
MoHorubpuHOe CKpeluBaHUEe. 3aKOH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokoseHud. [IpaBuno 1oMrUHUPOBaHUs. 3aKOH paclIEIIeHHs TPU3HAKOB. [ nnores3a
4yuCTOTHI raMeT. [losHOe U HermoaHoe TOMUHUPOBAHUE.

JuruOpunHoe  ckpeniuBaHue. 3aKOH  HE3aBUCMMOTO  HACIEIOBaHUS
npu3HaKoB.  lluToreHeTnyeckre  OCHOBBI  AWUTHOPUJIHOTO  CKPEIIUBAHUS.
AHanu3upymooniee ckpemnBanue. Vcnosib30BaHNe aHAIM3UPYIOLIETO CKPEIMBaHUs
JUISI OTIpE/IeTICHUsI TEHOTUITa OCOOU.

CuernnieHHoe HacieaoBaHue mpu3HakoB. Pabota T. Moprana no crerieHHOMY
HAaCJIEA0BAHUIO TeHOB. HapylleHue cuerieHnst FreHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUsI HACIIEACTBEHHOCTH. [ eHeTnueckue KapThl.



['enernka nona. XpoMOCOMHOE OMpEJIeNIEHUE MoJjla. AYTOCOMBI U TIOJIOBBIE
XpoMocoMBl. ['OMoramerHele W TeTEpOramMeTHble OpraHu3sMbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl NI3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBCHHAS.
Poip  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON M3MEHUYMBOCTH. BapualioHHbIN psiJl M BapuallMOHHAsT KPUBasl.
Hopma peakunn npusHaka. KonmyecTBEHHbIE M KAaUECTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoicTBa MOIU(DUKAITMOHHON U3MEHYHBOCTH.

HacnencrtBeHHas, uiu TEHOTUNHYECKas, W3MEHUMBOCTh. KoMOuHaTHUBHAs
W3MEHUYMBOCTh. Melo3 © TIOJIOBOM TpollecC — OCHOBa KOMOWHATHBHOU
M3MEHUYMBOCTH. MyTannoHnHast u3aMeHunBOCTh. Kitaccudukaiius myTtanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuurHbI MyTaruii. MyTtarennsie (pakTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJIOB B HacCIeACTBeHHOW n3MeHurnBocty H. M. BaBuiosa.

BHesnepHas HacleICTBEHHOCTh U U3MEHUYUBOCTb.

['enernka uenoBeka. Kapuortun uyenoBeka. OCHOBHbIE METOABI TE€HETHKH
YyeJI0BEKA: N'eHeaJOrnueCcKui, OJTM3HEIOBBIN, IINTOTCHETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpeMeHHoe ONIPEACICHUE TE€HOTHIIA:
ITIOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[1IIP-ananmu3a. HacnencTBeHHbIe 3a00JCBaHUS 4YCIOBEKA: TCHHBIC OOJIC3HH,
00JI€3HN C HACIEICTBEHHON MpeIpacioioXeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W reHepaTtuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpUHIMIEBI
3I0pOBOTO 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUIECKUX
Oone3neil. MenuKo-TeHETHUYEeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKOM
TEHETHKH B MIPEIOTBPAIICHUH U JICYEHUU TeHETUYECKHX 3a00JIeBaHUM YEIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerepukosn, H. B.
Tumodeen-Pecorckuii, H. Y. BaBuios.

Tabmu1el 1 cxembl: « MOHOTHOPUTHOE CKPEIIIMBAHUE U €TO IIUTOTEHETUYECKasl
OCHOBAa», «3aKOH pacCIIEIUVICHUS U €0 HUTOT€HETUYECKAsi OCHOBAY, «3aKOH YHCTOTHI
ramer», «lurndpuaHoe ckpenuBanuey, «lluTonorndaeckrne 0CHOBBI TUTHOPUTHOTO
CKpelmuBaHusay, «Meio3», «B3auMonelcTBUE aluIeIbHBIX TEHOBY, «I €HeTHYeCcKrne
KapThl pacTEHUM, KMBOTHBIX U YelIOBEKa», «['eHeTuka mnona», «3aKOHOMEPHOCTH
HAaCJIEAO0BAaHUs, CLEIUICHHOTO C IOJOM», «KapuOTUIIbI 4eloBEKa W KUBOTHBIX),
«Bunel m3smeHunBocTHY, «MonudukanmonHas W3MEHUYMBOCThY», «HaciemoBanue
pesyc-pakropay, «I eHeTuka rpymi KpoBu», «MyTallmoHHAsT U3BMEHUUBOCTD.

O6opynoBanue: Mojaenu-anIuukauu «MOHOTHOPHIHOE CKpEIIBaHUE,
«Hemonnoe ngomuHupoBanuey», «Jlurubpumnoe ckpemmuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTtipenapart «/Ipo3odunay (Hopma, MmyTammu GopMbl
KPBUIHEB M OKPACKH Tema), repOapuit «I'opox MoceBHOM».



JlaGopaTopHble 1 IpakTHYeCKUe PadoThI:

Jlaboparopuast pabora Ne 5. «/3ydeHue pe3ylbTaTrOB MOHOTHOPHUIHOTO U
JUTUOPHUIHOTO CKPEIMBAHUS Y APO30(PHIIBI HAa TOTOBBIX MUKPOIIpEnapaTax.

JlaGoparopras pabora Ne 6. «3ydueHne MoaudUKaIlMOHHONW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Ps1a U BAPUALMOHHON KPUBON».

JlaGoparopuas padora No 7. «AHanu3 MyTtainuil y Jpo30(uiibl Ha TOTOBBIX
MHUKpOTIpenaparaxy.

[Mpaktuyeckass pabora Ne 2. «CocraBieHue © aHalIW3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexuust opranusMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Opolecc. 3apoxkKIEHUE CEIEKIMU U JOMECTUKAIIUS.
VYuenne H. U. BaBunosa o 1ieHTpax mpouCX0KICHHUSI 1 MHOTOOOPa3us KyJIbTypPHBIX
pactenuii. LIeHTpbI MPOMCX0XKICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, TaMM.

CoBpemMeHHBIE METOIbI CeNeKITMU. MacCOBbIN M WHAUBUAYAIbHBIA OTOOPHI B
CEJICKIIMM pAcTeHUH U KUBOTHBIX. OIllEHKAa 3KcTepbepa. bBIU3KOpoACTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuHusa. CKpelmMBaHWE YWCTHIX JUHUH.
['ereposuc, wiu rubpuanas cwia. HepoicTBeHHOE CKpeluBaHue — ayTOPHIUHT.
Otnanéunas rudpuanzanus u e€ ycnexu. MickyccTBeHHBIN MyTareHe3 U MoJlydeHue
MIOJIUILIONIOB. [IOCTMXKEHUS CENEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buotexHonoruss Kak oTpacib MPOU3BOJACTBA. ['€HHAas HMHXKEHEpHs. ITarbl
co3manust pekomOmHantHoM JIHK wu TpaHcrenneix opranu3mMoB. Kierounas
nHxeHepus. Kiierounbsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTCHUMN.
KnonupoBanre BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKkojoruyeckue W 3THdeckue  mpobrmembl. MO —  reHeTmdecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[loptperer: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoOB.

Tabmumel 1 cxembl: kKapra «lleHTpBI TPOMCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «llopoasl JoOMalIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pacteHuity, «Otnanéunas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomummonausiy, «OOBEKTHI OHOTEXHOJNOTHHY», «KieTouHble KynbTyphl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opyaoBaHue: MYJISKHU TIJI0OJI0B M KOPHEILJIOA0B AUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CeabCKOX03IHCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble U NpakTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJABbl M JOCTHIKEHMS CEJIeKIIMM pPACTEHUM U
JKUBOTHBIX (Ha CEJICKIIMOHH IO CTaHIIUIO, TJIEM €HH YO bepmy,



COpPTOWCIIBITATEIbHBIM ~ Y4aCTOK, B TEIUIMYHOE XO3AKMCTBO, J1AOOPATOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoTIOLIMOHHAS OMOJIOTHSI.

[Ipennochliki BO3HHUKHOBEHUSI DIBOJIIOIMOHHOW TEOPUHU. DBOJIOIMOHHAS
Teopus U e€ MecTo B Omosiornu. BiusiHuEe 3BOTIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBuzerennpcTBa HBOMONHUK. [la€OHTONOTHMYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMAJCOHTOJIOTUYECKON JIETOMUCH, TEPEXOTHBIE (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢payH u Giaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W Pa3IUyusi 3MOPUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHBIE,
pyIUMEHTapHbIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHH3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTEeH y BCEX
OpPTaHU3MOB.

OpomonmonHast teopuss Y. JlapBuna. Ilpeamnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. [[BWKYIIME CHJIBI JBOJIONWHM BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXEHHE TIPH OTPAHUYEHHOCTHU PECYPCOB, HEOIpeaenéHHAass W3MEHUYHUBOCTb,
0opn0a 3a CyliecTBOBaHME, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Boonnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MuxkponsBomtorust. [lomysmsiius kak eIMHNIIA BUIA U SBOJIIOIUH.

JBuxyiue cuibl ((hakTOpbl) IBOJIOIMU BUIIOB B TpHUpoJe. MyTallmOHHBIHI
npolecc U KOMOWHATHMBHAsS W3MEHUYMUBOCTH. [lomymsiiimoHHBIE BOJHBI U Aperd
reHoB. M3omsius u Murpausi.

EcrectBennsiii oTO0p — HampaBisitomuii  (aktop sBomonuu. Dopmer
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCT, OPTaHU3MOB Kak pe3ylbTar 3BOMIONUHU. [IpumMepsr
MPUCTIOCOOTIEHUH y OpTaHu3MOB. ApOoMOPGO3bI U UTNO-3 AT TALIUH.

Bun wu BumooOpazomanme. Kputepun Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpapuuecKkoe, SKOJIOTHUECKOe.

MaxkpooaBomtoriusi.  DopMbl  HBONIONUU:  (prsieTHdeckasi, JAUBEpPTEeHTHas,
KOHBEpreHTHasl, napamienabHas. HeobpaTumMocCTh 3BOJIOIHH.

[IpoucxoxaeHne OT HECMEUATM3UPOBAHHBIX MpeAKoB. [Iporpeccupyromias
crernuanu3anus. AJanTUBHAs pagualus.

JleMoHcTpanum:

[Hoptpertsr: K. JIunneit, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, ®. Mromnep, A. H. CeBepuos.



Tabmuiel 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUpPA Ha 3emiie», «3apoIbIIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmer  OopbObI  3a
cymiecTBoBaHue», «EcrecTBeHHBIM 0TOOPY, «MHOTOOOpazue COPTOB pacTEHUI,
«MHoOroo0pa3ue  TopoA  JKUBOTHBIX», «llomymsamun», «MyTtanoHHas
U3MEHUYUBOCTEY», «Apomopdossi», «Uamoamanrtamuuy, «OOmas mpereneparus,
«/IBmxkymue cuibl 3Bomonmn», «Kapra-cxema wapupyra mnyremectBuas Y.
Hapsunay, «boprba 3a cymiectBoBaHue», «lIpucnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHme», «IKOJIOTUIECKOE BUI000PA30BAHUEY.

O6opyoBaHue: KOJIJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIAMU OKPACKH,
HaOOp TUIOMOB M ceMsiH, Koyekius «[lpuMepsl 3amMUTHBIX TPUCTOCOOICHUN Y
KUBOTHBIX», MOJAeNb «OCHOBHbIE HANpPABICHUS DBOJIONUN», 00bEMHAS MOJIENb
«CTpO€HHE TOJIOBHOTO MO3Ta O3BOHOYHBIX ).

buoreorpaduueckas kapta Mupa, Kouiekius «DoOpMBI COXPaHHOCTH
HCKOMAEeMbIX JKUBOTHBIX W pacTeHuil», Mojenb anmiukanusa «llepekpéct
XPOMOCOMY», BJIaXKHbIE IpenapaTsl «Pa3BuTue HaceKOMOro», «Pa3BUTHE JIATYILIKU Y,
MUKporpenapart «/Ipo3oduna» (Hopma, MyTaruu GOpMbI KPUTHEB U OKPACKH TEJNA).

JlaGopaTopHble 1 IpakTHYeCKUe PadoThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHUE BHJIOB MO MOP(}OIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue nmpucrnoco0IeHHOCTA OpraHru3Ma u eé
OTHOCUTEJILHOTO XapakTepay.

Tema 2. Bo3HUKHOBEeHUE U pa3BUTHE KM3HU HA 3eMie.

JloHay4yHble NOpEeACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TUnOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abWOreHe3 M MaHCIepMus. XUMUYecKas
IBOJIIOIMSI. AOWMOTEHHBIA CHHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCHEepUMEHTANIbHOE MOJITBEPKICHUE XUMHUUECKOH 3BOJOIMU. HavanbHbie 3Tamnsl
ouonorudeckoit sBomonuu. ['mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. l[lepBble KIETKM M MX SBOJIIOLHUS.
®opMUPOBAHUE OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

Pa3Butue xxu3Hu Ha 3emiie 1o 3paM u nepuonam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. llameo3oiickas spa u €€ mnepuoabl: KeMOpPUHCKUA,
OPIAOBUKCKHUH, CHITYPUICKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKUU.

Meso301icKas 3pa U €€ Nepruoibl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

KaiiHo30MCckass »pa ©W €€ IepuoAbl: IAJICOTCHOBBIA, HEOIC€HOBBIN,
AHTPOIIOT€HOBBIU.

XapakTepucTUKa KJIMMaTa U TeOJIOTUYECKUX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH u
KUBOTHBIX. [losiBIIEHNE, pacUBET U BBIMUPAHUE IPYIIIL )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak oOTpaxeHue -HBOMOUMH. OCHOBHBIE
CUCTEMATHUYECKUE IPYIIbl OPTaHU3MOB.

DBOJIONMS YeI0oBeKa. AHTPONOJIOTHUS Kak Hayka. Pa3BuTue nmpencTaBieHui o
MPOUCXOXKACHUU YeloBeKa. MeTtonpl u3ydeHusi aHTpororeHe3a. (CxoactBa u
pa3nyurs 4eJ0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEJIOBEKa.

JBuxyiue cuiibl (hakTopsl) anTporniorenesza. Hacinencreennas usMEHYHBOCTh
U eCTeCTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3 >KW3HH, W3TOTOBJICHHUE OPYAHi
Tpy/Ja, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJUU U BETBU HBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeToBeK
ymenei, YenoBek npsAMoxondmui, YenoBek HeaHAepTalbCKuil, YenoBek
pasymHbIii. Haxoaku HCKOMaeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHUSA, O00OJACTh
pacnpocTpaHeHusi, 00BEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OP Y.

Uenoseueckne packl. OcCHOBHbIe  OOJbIIME  pachl:  €BPOIMEOUIHAsS
(eBpa3zmiickasi),  Herpo-aBCTpajouaHas  (3KBaTOpHalbHasi),  MOHIOJIOUJIHAS
(a3smarcko-amepukaHckas).  YUepThl  MPHUCIOCOOJIEHHOCTH  TPEACTaBUTENICH
YEJIOBEUECKUX pPAaC K YCIOBHSIM CYHIECTBOBaHMWS. EIUMHCTBO 4e€NOBEUYECKUX pac.
Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. WM. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuner U cxembl: «Bo3uukHoBenne CoJIHEUHOM cUCTEMBI», «Pa3ButHe
opraHuyeckoro Mwupa», «PacturenpHas kieTka», <«KUBOTHasg KIIETKay,
«lIpokapuornueckas kierka», «COBpeMEHHasi CHUCTEMa OPTaHUYECKOTO MHUPay,
«CpaBHEHUE aHATOMUYECKUX YEpPT CTPOCHHUS YEIOBEKAa W YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MMAJICOHTOJOTHMYECKUX  HAXOJOK  IPEJKOB
COBPEMEHHOI0 4YeNoBeKa», «/lpeBHelnmmue moan», «pesHue momn», «llepsbie
COBPEMEHHBIE JII0IN», «HeI0BEYECKUE PaAChD».

O6opynoBanue:  mymspku — «[Ipoucxoxaenne — yenoBeka»  (OKOCTHI
aBCTPAJIONMTEKA, NMUTEKAHTPONa, HEaHAEPTalblla, KPOMaHbOHIA), CIENKU WIH
U300paKEHUs KaMEHHBIX OpPYAHil TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoXpoHOJOTrHYecKas TaOnuIa, KOUIEKIus «DopMbI
COXPaHHOCTHU MCKONAEMBbIX JKUBOTHBIX U PACTECHUII».

JlaGopaTtopHble 1 IpakTHYeCKUe PadoThI:

[Mpaktuyeckas padora Ne 1. «3ydyeHne MCKOMaeMbIX OCTATKOB PACTEHUN H
KUBOTHBIX B KOJUIEKLIHSIX).

OKcKypeus «IBOJIOIMS OPraHUYeCcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WU KpaeBeTUECKUIl My3€eil).

Tema 3. Opranu3Mbl U OKpyKaUIAs cpeaa.



DKOJOTHs KaK HayKa. 3a/1auu U Pa3aelibl SKOJOTUU. MeTo bl 9KOJIOTUYECKUX
UCCIIEIOBaHUHN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO UETIOBEKA.

Cpenpl oOuTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, TOYBEHHAs,
BHYTPHUOPTAHU3MEHHASI.

Okonornyeckue Qakrtopsl. Knaccudukamms dSKoIOTHYECKHX (HaKTOPOB:
abuoTHYeCKre, OWOTMYECKHE U AaHTPONOTeHHBIC. JlelicTBHE HSKOJIOTMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

Abuotuueckue (GakToOpbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOIU3M.
[lpucnocobneHuss  OpraHu3MoOB K  JEHUCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puTmsl.

buotndeckue daktopsl. Bujasl 6noTnuecknx B3auMoOICHCTBHIN: KOHKYPCHIIHS,
XUITHUYECTBO, cuMOM03 u ero ¢opmbl. [lapazutusm, koomepamus, MyTyalu3M,
KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTPaIHU3M.
3HaueHne OMOTHMYECKUX B3aMMOJICHCTBUN NJIsi CYIIECTBOBAHUS OPTraHW3MOB B
MPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTEepPUCTUKU monyisiiuu. OCHOBHBIE TOKa3aTeNH
MNOMYJISIIIUU: YUCICHHOCTh, IUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
mMurpanus. JluHamuka YucieHHOCTH MONYJISAINUA U €€ PEryIsIus.

JleMoHCTpanum:

[loptpersi: A. I'ym6onbar, K. @. Pynwe, 3. ['ekkens.

Tabmuuel 1 cxembl: kapta «[Ipupomnsie 30HbI 3emin», «Cpeabl oOUTaHUS
opranu3MoBy, «Dotomnepuonusmy, «llomynsiun», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTHU NOMYJISIIINU UHy30pun-Ty(henbkny, «[lumessie menm».

JlaGopaTtopHble 1 IpakTHYeCKUe PadoThI:

JlaGoparopuas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH pPacTEHUN U3
Pa3HBIX MECT OOMTaHUS.

JlaGoparopuast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[MpakTuyeckas padora Ne 2. «Ilogcyér mIoOTHOCTH MOMYISIUNA Pa3HBIX BUOB
PaCTEHHUI.

Tema 4. CoolmiecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo01ecTBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
MpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Bunbli-nomunantel. CBsi3u B
ouoreHo3e.

Okonoruyeckue cucteMbl (dkocuctembl). [lonstTe 00 »dKocucreMe u
ouoreorenoze. DYHKIMOHAIbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB U MOTOK HEPTHH B HKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU dK0ocucTeMbl. [TumieBsie nienu u cetu. OCHOBHBIE
MOKa3aTel SKOCHCTEMbl: OuomMacca, MPOAYKIUS. ODKOJIOTMYECKUE IMHUPAMUIBI:



MPOYKIIMU, YHUCICHHOCTH, OnoMacchl. CBOWCTBA JIKOCHUCTEM: YCTOWYUBOCTD,
camoperysiius, pazputue. Cykieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHCTEMA XBOMHOTO
WJIU IIUPOKOIMCTBEHHOTO JIECa.

AHTPONOTEHHBIE  DKOCHCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
bronmornueckoe u X035HCTBEHHOE 3HAUEHHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopasnooOpazue kak (akTop yCTOWYMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. . Bepnaackoro o 6uocdepe. I'paHuiisl, cocraB u CTpyKTypa
ouocdepsl. Kuboe BemectBo u ero (ynkiuu. OcobeHHOCTH OuUOChEpsl Kak
rII00aTbHON 9KOCHCTEMBbl. J[MHaMHUueckoe paBHOBECHME M OOpaTHas CBS3b B
onocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXMMHUYECKHUE IUKIIbI dJIEMEHTOB (yriaeposa,
a30Ta). 30HaTBLHOCTH Onochepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emau. AHTPOIIOTeHHbIE U3MEHEHUs B buocdepe.
['moGasbHBIE KOJIOTHICCKHUE MPOOIEMBI.

CocymiecTBoBaHue npupoasl U yenoedectBa. CoxpaHeHne 6nopasHoodpazus
Kak OCHOBa YycToiumBocTH Ouocheprl. OCHOBa palMOHATIBLHOTO YIPABICHUS
MPUPOAHBIMH PECYPCaMU M MX MCIOJIb30BaHUE. JJOCTHKEHHST OMOJOTUN M OXpaHa
PUPOJIBI.

JleMoHcTpanum:

[Toptpetsr: A. Ix. Tenciu, B. H. Cykaué€s, B. . Bepnaackuii.

Tabmunel 1 cxembl: «llumessie menu», «bUOIEHO3: COCTaB M CTPYKTYypay,
«IIpupogusie coobmectBay, «llenu mnuTaHUAY», «IKOJOTUYECKAs MMHPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoreno3 Bogoéma», «ArpomeHosd», «lIpumepHbie
AHTPONIOT€HHBIE BO3JICWCTBHS HA IPUPOY», «BakHenIIMe HCTOUHUKHU 3arps3HEHUs
BO3/lyXa U TPYHTOBBIX BOa», «llouBa — BakHelIas COCTaBIsOMas Ouocheps»,
«®DakTopel  gerpagaimuu  mouB»,  «llapHukoBeiii  3ddekT»,  «DaKTOpHI
pPaIMOAaKTUBHOTO 3arpsisHeHUs Ouocdepri», «OOmas cTpykTypa Ouocheps»,
«Pacripoctpanenne xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yrieponaa B Ouocdepe», «KpyroBopoT a3oTa B IpUpOIEH».

O6opynoBanue: Mojeb-anmInKanus « TUIUYHbIE OMOIIEHO3bI», TepOapwii
«PactuTenbHbIe coolIIecTBaY, KoJuieKiuu «bruoreHosy, «BpeauTenu BaxHEHTITHX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP», TepOapuy U KOJUIEKIINN PACTCHUIN U )KUBOTHBIX,
MPUHAJICKAIINE K Pa3HBIM 3KOJIOTUYECKUM TpylnaM ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®enepainiuu, U300paKeHHs OXpaHSIEMBIX BUJIOB pPACTCHHH U
KUBOTHBIX.



IDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOIPAMMBI I10
BMOJIOTUN HA  BA3OBOM  VPOBHE CPEJHEI'O  OBHIET'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHMS K pe3yJabTaTaM
OCBOCHHMSI OOy4YalOIIMMHUCS TMporpaMM CpeIHero oOmiero  oOpa3oBaHUs:
JUYHOCTHBIM, METAIPEIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX PE3YJIBTATOB OCBOCHHMS IpenMera «bHOoIoTHs»
BBIJIEJIEHBI CIIEAYIOLIME COCTABIIAIONIME: OCO3HAHUE O0YYaIOUMHCI POCCUMCKOM
IPaK1aHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENEICHUIO, HalM4yhe MOTHBAaMM K OOydeHHro OuoJoruu,
LEJICHANIPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HUCTOPUYECKUX TPaAULMil pa3BUTUS OHOJIOTHYECKOTO
3HAaHUS, TOTOBHOCTh U CIOCOOHOCTh OOY4YaroUIUMXCsl PYKOBOJICTBOBAThCSI B CBOEH
NEATENBHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, NPUCYLIIUMHU CHUCTEME
OMOJOTMYECKOTO  00pa30BaHUsl, HAJIWYUE SKOJOTMYECKOrO IMPaBOCO3HAHUS,
CIOCOOHOCTH CTABUTh LIETU U CTPOUTH KU3HEHHbIE TUIAHBI.

JInyHOCTHBIE pe3ynpTaTbl OCBOEHUS INpeaMera «buosorus» JOCTUTAOTCSA B
€IMHCTBE Y4eOHOM M BOCHHUTATENIbHOM JIESITEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKAMH COLMOKYIbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU LEHHOCTSIMHU, NMPUHATHIMU B OOIECTBE MpPaBHJIaMU M HOPMAMH
NOBEICHNUA M CHOCOOCTBYIOT TMpOIECCaM CaMOMNO3HaHUSA, CaMOBOCIUTAaHUS H
CaMOpPa3BUTHUS, PA3BUTUS BHYTPEHHEHM NO3WLMM JIMYHOCTH, NATPUOTU3MA,
YBOXEHUS K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPyJa U CTapLIEMYy IOKOJIEHUIO,
B3aMMHOTO YBa)K€HHUs, OEpPEKHOT0 OTHOIIEHHUS K KYyJIbTypHOMY HACIEAHIO H
TpaJMIMsAM MHOTOHAIIMOHANBHOTrO Hapona Poccuiickonn denepaunu, npupoae u
OKpYKarolleu cpere.

JIn4HOCTHBIE pe3yibTaThl OCBOEHUA y4yeOHOro mnpeamera «buonorus»
JOJIKHBI OTPa)kaTh TOTOBHOCTh M CIOCOOHOCTH 00 YUaIOLIUXCS PYKOBOJACTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJIMLUMOHHBIM LEHHOCTSIM POCCUUCKOT0 OOLIEeCTBa, PaCUIUPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JAEATEIBHOCTH B MPOLECCE PEATU3allMi OCHOBHBIX HAIIPABICHUI
BOCITUTATEJIbHOU EATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHMS :

c(pOpMHUPOBAHHOCTH T'PAKITAHCKON MO3ULKUK 00YYaIOLIErocss Kak akTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUKCKOTO 00IIECTBA;



OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB U 003aHHOCTEH, yBaKEHHUE 3aKOHA
Y MIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JIEATEITLHOCTH IIPH CO3/ITAaHUHU YICOHBIX
IIPOCKTOB, PEIICHHWH y4eOHBIX H II03HABATEIbHBIX 3aJiad, BBINOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPENEesATh COOCTBEHHYIO TO3WIUIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUSI JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMH H
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHMYECTBY B MPOILECCE COBMECTHOTO BBIIIOJIHECHUS
yu4eOHBIX, II03HABATCIIPHBIX M HCCIEIOBATEIIbCKUX 3aJ1ad, YBAKUTCIHHOTO
OTHOIIEHUS! K MHEHHUIO OMIOHEHTOB TMpU OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICP KAHMUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JESITENBHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS :

chOpPMUPOBAHHOCTH POCCHICKON IPaKTaHCKON HACHTUYHOCTH, TAaTPUOTHU3MA,
YBOKEHMSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTHU Tiepes PoiuHoM, rop/iocTu
3a CBOM Kpail, CBOK POIMHY, CBOW SI3BIK M KYJBTYPYy, NPOLLIOE M HACTOSAILIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIEINUIO U TTaMATHUKAM TPUPOJIbI,
JOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OIIEHHMBATh BKJAJ] POCCHUMCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OHOJIOTHM, TIOHUMAaHUS 3HAUYCHUS OWOJIOTMHM B IIO3HAHMH 3aKOHOB
MIPUPO/IbI, B )KU3HH YEJI0OBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeiHas yOexaEHHOCTh, TOTOBHOCTh K CIy)XeHHI0 u 3ammute OTedecTna,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX HEHHOCTEH POCCUMCKOTO HAPOA,;

c(opMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 M TMPUHUMAaTh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B MIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAaHHOTO TMPUHATUS I[IEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBHM C
TpaaulUsIMU Hapo10B Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMS :

ACTETHUYECKOE OTHOIICHHUE K MHpPY, BKIIIOYAS A3CTETHUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECCTBEHHBIX OTHOIICHUH;



MOHMMAHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOU TMYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (POPMHUPOBAHMS KYJbBTYPbl 310POBbH H
IMOIMOHAJIBHOI0 0JIarONoJIy4ns:

MMOHUMAaHHKE U peaTu3aIius 3J0pOBOro U 0€301macHOro 00pas3a >K|3HHU (310pOBOE
UTaHUEe, COOTI0IEHNE TUTHEHUYECKUX TTPaBMII U HOPM, COATAaHCUPOBAHHBIN PEXUM
3aHSATHM W OTIbIXa, peryiaspHas (Qusuyeckas aKTHUBHOCTH), OEpEXKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE UEHHOCTU TMPaBUl HWHIMBUAYATbHOTO U  KOJUIEKTUBHOIO
0€30IMacHOTO MOBEJCHUS B CUTYAIIHSIX, YTPOKAIONIUX 370POBBIO U KU3HHU JIIOJIEH;

OCO3HAaHWE TOCIEICTBUM U HENPUATUS BPEIHBIX MPUBBIYEK (yrmoTpeOiaeHus
AJIKOTOJI51, HAPKOTUKOB, KYpPEHHUS );

6) Tpy10BOTr0 BOCIIMTAHMS:

TOTOBHOCTbH K TPYAY, OCO3HaHHE IIEHHOCTH MacTePCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HAMNPAaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JE€ATEIHHOCTD;

WHTEPEC K pa3nuyHbIM cepaM MpoPecCHOHATBLHON JEATEbHOCTH, YMEHUE
COBepIIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccud ©  Pealn30BBIBATH
COOCTBEHHBIE KU3HECHHBIE TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HMU;

7) IKOJIOTHY€CKOT0 BOCTIUTAHM S :

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOIIEHUE K IPUPO/IE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE YPOBHSA HKOJOTHYECKON KYJIbTYPHI: MPUOOPETEHHE ONBITA
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM UX BO3MOXHBIX IOCJIEACTBUU IS
OKPY’KAIOIIEN CpelIbl;

OCO3HaHHE TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOoOJIeM U MyTel ux
pereHus;

CIOCOOHOCTH UCTOB30BaTh MPHOOPETaEMbIe MPY U3YICHUNU OMOJIOTUN 3HAHUS
M yMEHHMS TpU  pEHIeHHuH  MpoOJeM, CBSA3aHHBIX C  palMOHAIbHBIM
MPUPOOIIOIb30BaHNEM  (COOMIOIGHHE  MpaBWI  TIOBENCHHS B MPUPOJIE,
HAIpPaBJIEHHBIX HAa COXPAHEHHE pPABHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOcHUCTEeM, Orocdephl);



AKTUBHOE HENPUSITUE JEUCTBUM, IPUHOCIILINUX BPEJl OKPYKAIOLIEH TPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOJIAroMpHUSTHBIE DKOJIOTHUYECKHE MOCIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUN U MPEIOTBpaIlaTh UX;

HAIMYME Pa3BUTOTO SKOJIOTHMUECKOTO MBIIIICHHSI, SKOJIOTUIECKON KYIbTYPHI,
OTIbITa JeSATEeTHHOCTH HKOJIOTHYECKOMN HaANPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMU B ITO3HABATEJIbHOW, KOMMYHUKATHUBHOW M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K y4aCTHIO B MPAKTHYECKOMN NIEATEIHHOCTH IKOJIOTHUECKOM
HaIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M YHTATENBCKOW KYJIBTYpPhl KakK CpEICTBa
B3aMMO/ICHCTBUS MEXK Y JIFOJbMU U TIO3HAHUS MUPA,

NOHUMaHue crenuduku OWOJIOTMH Kak HayKd, OCO3HaHus €€ poilu B
GbOopMHUpPOBaHUN PAIMOHATILHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO
MPENCTaBICHUST 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE NPHUPOJBI, YEIOBEKa H
oOmiecTBa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM U peIIeHUU MpodiieM
COXpaHEHHsI PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJIsi COBPEMEHHOW IMBUIU3AINU:
obOecriedyeHNsT HOBOTO YPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3/JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJOTUH, CIIOCOOHBIX  pelaTh PECypCHbIe MPOOJTIeMbl  Pa3BUTHUA
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJa U3 TJIOOAIBHBIX IKOJIOTMUECKUX MPOOIeM U
obecrieyeHUs  Tepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
UCIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB W (HOPMHUPOBAHHIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWOJOTHYECKUX 3HAHUUA B IEAX
MOBBINMICHUS OOMIEH KYJIbTYphl, €CTECTBEHHO-Hay4HOW TPaMOTHOCTH, Kak
COCTaBHOW 4YacTu (DYHKIIMOHATBLHON TPaMOTHOCTH OOydaromuxcsi, GopMHUpyeMOit
IPU U3y4E€HUU OMOJIOTUH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM UCMOJb30BaTh IMOJydaeMble 3HAaHUA JUIs aHalu3a W
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa M MPOUCXOSAIINX B HEM HM3MEHEHUH,
YMEHHE JIeNaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS HAa OCHOBE Hay4yHBIX (AaKTOB U
UMEIOIINXCS JAHHBIX C LEJIBI0 MOTYyYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BATh OWOJIOTHYECKUE 3HAHUS IS
penieHus mpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHUE IEHHOCTH HAy4YHOW JESITENIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO NEATEIbHOCTh MHANBUYATBLHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHUW MO OWONOTHMU B
COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3ylbTaThl OCBOEHUS ydeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAa4UMble JJi1 (OPMUPOBAHUSI MHUPOBO33PEHUSI OO0YUYAIOIIUXCS
MEXIUCIUITMHAPHBIEC (MEXKIPEIMETHbIEC) OOIlEHAYUHbIE TTOHSATHUSI, OTPpaKarollne
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M cOeHuPuKy MEeTOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SIBIICHHUE, IPOIIECC,
CUCTEMa, Hay4YHBIN (DaKT, TPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
uccienoBaHue, HabACHU e, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX ), YHUBEPCATbHbBIC
yueOHble JeicTBUsl  (ITO3HABATENbHBIE, KOMMYHHUKATHUBHbBIC, PpETYISITUBHBIC),
obecrneunBaroire GopMupoBaHue PyHKIMOHATLHON IPAMOTHOCTH U COIUATIBLHOMN
KOMIETEHIIMN  OOYyYarolmuxcs, CIOCOOHOCTh OOy4YaroUIUMXcsi MCIOJIb30BaTh
OCBOCHHBIE MEKIMCIUIUIUHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHbIC
y4eOHbI€ IEUCTBHS B IO3HABATEIBHOW U COLMATBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OCBOEHUS MPOrpaMMbl CPETHEro OOIIEro
00pa3oBaHusl JOJKHBI OTPaXKaTh:

OBaanenne YHHBEPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
AeMCTBUSAMM:

1) 6a30BbI€ JJOrHYECKHE AeHCTBHSA:

CaMOCTOSTENbHO  (OPMYIHUPOBATH W AKTyaJu3UpoOBaTh  IpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmuza, CUHTE3a, CpaBHEHUS, KJlaccu puKaiuu, 0000IIeH s ), paCKPhIBATH CMBICI
OMOJIOTMUECKUX TOHSATUHN (BBIICIATh UX XapaKTEpPHbIEC MPU3HAKHU, YCTAHABIUBATH
CBSI3U C APYTUMHU MOHSITUSIMHU);

ONpeNeNsaTh UENU JeSITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX
JOCTHKEHUS, COOTHOCHUTH PE3YJIbTAThl IEATEILHOCTH C IOCTABICHHBIMU LIETSIMU;

WCIOJIb30BaTh OMOJOTHYECKUE TTOHATHUS TSl OOBSICHEHUS (DaKTOB W SIBJICHHIA
YKUBOU ITPUPOJIBL;

CTPOUTh JIOTUYECKUE PpACCYKIEHUSI (MHIYKTUBHBIE, JIE€NYKTUBHBIE, IO
aHAJIOTUU ), BBISBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEJICTBA JJIS IIPEJICTABIICHUS CYIIIECTBEHHBIX
CBA3€d W OTHOIICHHI B U3y4yaeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKxke
NPOTUBOPEUUN PA3HOTO POJA, BBISIBICHHBIX B PA3IMYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabarbiBaTh IUTAH pPEUICHUS MPOOJIEMBbl ¢ y4ETOM aHaIn3a MMEIOIUXCS
MaTepUaTbHBIX U HEMAaTEPUAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIE TETLHOCTD, OI[EHUBATh COOTBETCTBUE PE3YyIHTATOB
IEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBHUI 1€ TETbHOCTH;

KOOPJIMHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHSIX PEaTbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCIEI0BATEIbCKHIE NeHCTBHS:

BJIA/ICTh HABBIKAMU Y4€OHO-MCCIEA0BATENHCKONW M IPOSKTHON JIEATeIbHOCTH,
HAaBBIKAMHM  pa3pellieHus  MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a7]a4, TPUMEH CHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh PAa3JIMYHbIE BHJBI JIEATEILHOCTH MO TMOJYYECHHIO HOBOTO
3HaHWSI, €r0 WHTEpIpeTaliyd, MNpeoOpa3OBaHUI0 M TMPUMEHEHHUIO B y4EOHBIX
CUTYallUAX, B TOM YK CIIE TIPU CO3/IaHUU YUEOHBIX U COITMAIBHBIX MTPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIUICHUS, BIAJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU TTOHSATUSMHA U METO/IAMH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
JESTEIbHOCTH U )KHU3HEHHBIX CUTYAITUsX;

BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pElIeHUs, HAXOAUTh apTyMEHTHI JJIs T0Ka3aTeIbCTBA CBOUX
YTIBEPKIEHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEUICHUS 3aJa4d Pe3yJabTaThl,
KPUTHUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh IIEJICHANPABICHHBIN TONCK IEepeHOca CPEeACTB U CIIOCOOOB
JEUCTBUS B TPO(PECCHOHATLHYIO CPENLY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATENbHYIO W TMPAKTUYECKYIHO OOJacTH
KU3HEJEATEIHbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, IMpEAjiaraTh OPUTHHAIBHBIC MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, IO YCKAIOIKEe aIbTEPHATUBHBIC PEIICHUS.

3) pa6ora c undgopmanueii:

OPUEHTUPOBATHCS B PANIMYHBIX UCTOUHHUKAX MHPOpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAaY4YHO-TIOMYJSPHOW JUTeparype, OWUOJIOTUYECKHX CIIOBapsiX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JnaHHbIX, B MHTepHETE), aHAIM3UPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUJIOB U (DOPM MpeCTaBICHUs, KPUTUIECKU OLICHUBATH
e€ T0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTD;



dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TIOUCKE U
oTbope OmoornuecKkoi MHGOPMAIUU, HEOOXOMMOM I BBITIOJIHEHUS YYCOHBIX
3anad;

npuoOpeTaTh OMBIT HKCIOIb30BaHUSA HWHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJb30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  TpelcTaBiIeHUs
ouonoruveckoi uHPpopMmaiuu (CXeMbl, rpapuKu, IMarpaMmmsbl, TAaOIUIBI, PUCYHKHU U
Apyroe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KaueCTBE CpENCTBa Mpu padboTe C
Ouonormdeckoil uMHPOpMaAIMEH: TPUMEHSATh XUMHYECKHE, (U3HUYECKUE W
MaTeMaTHYeCKUe 3HAKU M CHMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKJIATYPY,
UCTIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISITHOCTH;

BJIQJIETh ~ HAaBBIKAMU  pACIIO3HABaHWS W 3allUThl  WH(pOpPMAIIUH,
uH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaseHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHM J1€/iCTBUSIMHU:

1) o6menne:

OCYILIECTBIIATh KOMMYHUKAITUU BO BCEX cepax KU3HH, aKTHBHO Y4aCTBOBAThH
B JIMaJoTe WM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMol Tembl (yMEHUE 33]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIBHO BBIMOJIHEHUS MpeajiaracMoi
3a/la4u¥, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMHA IPYrHUX YYaCTHUKOB
JMAJIora Uiy JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHUS, IMOHUMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIlUH,
YMETb CMSTYaTh KOH(DIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMAThH
HAMEPEHUsI IPYTUX JIOJCH, MPOSIBISITh YBAKUTEIHHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpEKTHOU popme hopMynHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS 1eATeIbHOCTbD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHANBUAYaIbHOM
paboThI IPH pELIEHUU OMOJIOTMYECKON POOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHHS TPYIIOBBIX (JOPM B3aUMOICHCTBUS MIPH pEIICHUU yueOHOM 3a/1a4u;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX
WHTEPECOB U BOBMOXKHOCTEH KaXKJ0TO WIeHa KOJIJICKTHBA,

NpUHUMATh II€Td  COBMECTHOW  JIESITENbHOCTH, OpTaHW30BBIBAaTH |
KOOPJAWUHHUPOBATh JEHUCTBHUS MO €€ JIOCTUKEHHUIO: COCTABJIATH IUIAH JICHCTBHM,



pacnpenensTh poiau ¢ Y4ETOM MHEHHM YYaCTHHUKOB, OOCYXKIAaTh pPE3YIbTaThl
COBMECTHOM PabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJ[Aa M KAKJOTO YYaCTHUKA KOMAaH/ bl B 00U
pe3ynbTaT 1o pa3padOTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE TMPOEKThI, OLEHMBATh HAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3TUYHBIX
CUTYaIIUAX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMH PeryJATHBHbIMU J1eliCTBUSIMHU:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHUS TPOOJIeM U HX
pElIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HA OCHOBE OWOJOTMYECKUX 3HAHUUN I1I€TIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBUAX M MOCTYIKaxX MO OTHOIIEHUIO K >KUBOW MPUPO/IE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSTENBHO OCYILECTBIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISThH
po0sieMbl, CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JESATENbHOCTU U dKU3HEHHBIX CUTYALUX;

CaMOCTOSITEIHHO COCTABIIATH TUIAH PEIICHUS TPOOIEMBI C YIETOM UMEIOIITUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOUTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4€OHOTO TIpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUM;

JIeNiaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO W TIPOSIBICHUIO HIMPOKOW JPYAUIIMHA B
pa3HbIX O00JIaCTAX 3HAHWUMW, TMOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTb,
OIICHUBATHh COOTBETCTBUE PE3YIbTATOB LIENISIM;

BJIQJIETh ~ HABbIKAMM  TIO3HABATEIBHOM  peQuieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUA M MBICIUTEIbHBIX MPOLECCOB, WX PE3YIbTATOB U
OCHOBAaHUM, MCMHOJB30BaTh NMPUEMBI PeIICKCUU ISl OIEHKH CUTYyalllH, BbIOOpa
BEPHOTO PEUICHUS,

YMETh OLIEHUBAaTh PHUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHUIO;

NPUHUMAaThb MOTHUBBI W apryMEHThl APYIMX T[pPU AaHAIU3€ PE3YyIbTaTOB
NEeSTENbHOCTH;



3) npuHsTHE Ce0s M APYTUX:

MPUHUMATh ce0s1, TOHNMAasi CBOM HEOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M AapPryMEHTBhl APYIrUX I[PU aHAIW3€ pPEe3yJIbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JAPYIUX Ha OIMHOKY;

pa3BUBaTh COCOOHOCTH MOHUMATh MUP C TMO3UIMH IPYTOTrO YEIOBEKa.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynabTarbl ocBoeHus nporpamMmbl COO mo Ouosiornu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienuuueckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI JEMCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
peoOpa30BaHUIO 3HAHUM, BUABI JIEATEIbHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3NUYHBIX yYEOHBIX CHUTYaIUsIX, a TaKKE B pPEaTbHBIX
KU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMerHbie
pe3yabTaThl NPEICTABIEHBI 110 roJjaM 00y4EeHHUS.

[IpenMeTrHble pe3ynabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOHKHBI OTPAXKATH:

chOpMUPOBAHHOCTH 3HAHUN O MECTE U POJU OUOJOTUU B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAayYHOW KapTUHBI MHpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIANE POCCHUICKUX H
3apyOeKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OUOJIOTMH, (DYHKIIMOHAIBLHON
rPaMOTHOCTH Y€JIOBEKA I PELICHMs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpPbIBAaTh COJIEpP)KaHHE OMOJIOTMYECKMX TEPMHHOB W TOHSTHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTa00Ju3M (0OMEH BEHIECTB U ITPEBPAILIEHHE SHEPTUN ),
roMeocrtas (caMOperyisiiusi), YypOBHEBas OpraHM3alusi JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

YMEHHME Wu3Jararb OWOJOTUYECKHE TeopuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsA, LEHTpalbHAs JO0rMa MOJIEKYIsApHOW Ouonorun), 3akonsl (I
Menpensa, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LeHTpax MHOTooOpasus u
MPOUCXOXKACHUS KYIbTYpHbIX pactenuii H. . BaBuiioa), onpenenste rpaHuIbl UX
IPUMEHUMOCTH K >KHBBIM CHCTEMAM;

yYMEHUE BIAJETh METOIaMU HAYYHOTO MO3HAHUSI B OUOJIOTHUU: HAOIIOICHUE U
OMMCAHHUE JKUBBIX CHUCTEM, MPOLECCOB M SABICHHUI, OpraHu3alus U MPOBEICHHE
OMOJOTUYECKOT0 SKCIEPUMEHTA, BBIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEeNYEMbIMU BEIIMYMHAMH, OOBSICHEHHE IOTYYEHHBIX PE3YyJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHUE JE€JIaTh BBIBO/IbI
HA OCHOBaHUU IOJIYYE€HHBIX PE3YJIbTATOB;



YMEHHE BBIJICNIATh CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBPAIlCHUS YHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M DSHEPreTUYeCKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOZOTBOPEHMSI, PA3MHOXKEHHS, HWHIUBUIYAILHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MOJTYyYEHHBIC 3HAHUSA NJIs1 OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, VISl NPUHATUSA NPAKTUUYECKUX PELICHUH B MOBCEIHECBHOU
KHU3HU C LEeJIbl0 oOecrieyeHus: Oe30MacHOCTH CBOErO 3JI0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOACH, COOTI0IEHNS HOPM IPaMOTHOTO TMOBEJICHUS B OKPY>KaroIiei
OPUPOAHON Cpefle, TIOHMMaHHE HEOOXOIUMOCTH HCIIOIB30BAHUS JIOCTHKCHHIM
COBPEMEHHOM ouonoruun U OMOTEXHOJIOTUH  JyUIsi  PaAIMOHAIBLHOTO
MPUPOAOIIOIH30BAHUS;

YMEHHE peliaTh »dJIEMEHTapHble TEHETHMYEeCKHEe 3aJaud Ha MOHO- U
TUTUOPHUIHOE CKpEIIMBaHUE, CIEIUIEHHOE HacleIoBaHUE, COCTABIISTh CXEMBbI
MOHOTHOPUTHOTO CKpEIIMBAHUS JIA TPECKa3aHUsl HACIEAOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBITIOJHIATH JAOOpPATOPHBIE W MPAKTUYECKHUE PabOThI, COONIOAATH
npaBwiia mpu paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KpPUTUYECKH OIICHHBAaTh M HWHTEPIPETUPOBATh HH(OpMALINIO
OMOJIOTUYECKOTO COJIEp)KAHWS, BKJIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUA W3
Pa3TUYHBIX UCTOYHUKOB (CpelIcTBa MaccoBOM MH(MOpMAaINU, HAyYHO-TIOMYJISIPHBIE
MaTepuasbl), ATHYECKHUE AaCMEKThl COBPEMEHHBIX WCCIEIOBAHUI B OHOJIOTHUH,
MeIUIMHE, ONOTEXHOJIOTHH;

YMEHHE CO037]aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000mas Ouosnornueckyro UHPOpPMAIMI0 U3 HECKOJIbKUX HWCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUWHBIN anmnapar OMOJIOTHH.

[IpenMeTrHbIe pe3yabTaThl OCBOEHUsI ydeOHOro mpenmera «buonorus» ¢ 11
KJlacce NOMHKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUN O MECTE W POJIM OMOJIOTUU B CHCTEME HAY4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa U HAy4YHOTO MHUPOBO33PEHUS, O BKJIA/Je POCCHUHCKHUX H
3apyOeKHBIX  Y4EHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTHU YEJIOBEKA JIJISl PEIICHUS KU3HEHHBIX 33]1a4;

YMEHHE PaCKpPhIBATh CO/IepKaHUE OUOJIOTUYECKUX TEPMHUHOB U MOHSATUIN: BU/L,
NOMYJISIUS,, TEHO(OH[, SBONIONUSA, JBIKYIIME CHIbl ((PaKTOpbI) IBOIIOINH,
PUCTIOCOOJIEHHOCTh OPTaHU3MOB, BU000pa30BaHUE, IKOJOTUYECKHUE (PAKTOPHI,
DKOCUCTEMA, TMPONYIIEHThI, KOHCYMEHTBI, PEIYUEHTbl, IENU MHUTaHUS,
HKOJIOTHYECKas MUpaMuia, OuoreorieHos, onocdepa;



YMEHHE U3JlaraTh OHOJOTHYECKHUE TeopuH (PBOJIONMOHHAS Teopusi Y.
JlapBuHa, CHUHTETUYECKas TEOPHUsS DBOJIONHH), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapimeBoro cxoxacrsa K. M. bapa, uepenoBaHusi r1aBHbIX HalpaBlICHUN H
nyreit sBomonuu A. H. CeBeprioBa, yuenust o 6uochepe B. . BepHajackoro),
OTIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K )KMUBBIM CHUCTEMAaM;

YMEHHE BIAJIETh METOJaMU HaYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OTHCAHUE >KUBBIX CHUCTEM, MPOIECCOB M SBICHHM, OpraHu3aius W MPOBEICHHE
OMOJIOTUYECKOTO PKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BBISBIIEHN € 3aBUCIMOCTH
MEXIY HCCIEeNYEMbIMU BEIIMYMHAMH, OOBSICHEHHE IOJTYyYEHHBIX pPE3yJIbTaToB,
WCTOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHUE JIENIaTh BBHIBO/IBI
HA OCHOBaHUU TOJIYYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE TPU3HAKU CTPOCHHSI OHOIOTHYECKUX
OOBEKTOB: BHUJOB, NOMYJSAIUNA, TNPOIYIIEHTOB, KOHCYMEHTOB, pPEIYIIEHTOB,
OMOTEOIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEIACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, IPHCIIOCOOICHHOCTH
OpPTaHW3MOB, JIEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, TIEpeHOCa
BEIIECTB M IIOTOKAa DJHEPTUU B IKOCUCTEMAX, AHTPOINOTEHHBIX HW3MEHECHUU B
HKOCUCTEMAaX CBOEM MECTHOCTHU, KPYroBOPOTa BEHIECTB M OMOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJTYyYEHHBbIE 3HAHUSA N7 OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JUISI NIPUHATUA NPAKTUYECKUX PELICHUM B MOBCEIHECBHOU
KU3HU C I1eJbl0 oOecredeHuss Oe30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPYXAIOIIUX JIFOACH, COOMIOIEHUS HOPM IPaMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH
OPUPOAHON Cpefle, TOHUMaHHE HEOOXOIUMOCTH HCIIONB30BAHUS JIOCTHKCHHM
COBPEMEHHOM OMOJIOTUH IS PallMOHATBHOTO MPUPOIOTIONIE30BAHUS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTUYECKHUE 3a]Ia4H, COCTABIISITH CXEMbI
MEPEHOCa BEIIECTB ¥ DPHEPTUU B IKOCUCTEMAX (LICTIA MUTAHUS );

YMEHHE BBITIOJNHITH JTA0OpPATOPHBIE W MPAKTUYECKHUE PabOThI, COONIOAATH
npaBWiia pu paboTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHHBAaTh M HWHTEPHPETUPOBATH HH(OpMALINIO
OMOJOTUYECKOTO COJEpP)KAaHUS, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpelcTBa MaccOBOM MH(MOpMaINU, HAyYHO-TIOMYJISIPHbBIE
MaTepuaibl),  paccMarpuBarh  TJIOOAIbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE THUCHMEHHBICE M YCTHBIE COOOIICHUS,
0000112 Ouosiornueckyro UHPOpMaIKI0 U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUWHBIN anmnapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB H TeM uudpoBbIe
Ne i/l P Kontpoabnbie | TlpakTnueckue (mpp )
MporpaMMbI Bcero odpa3oBaTeJIbHBIE
padoThI padoThI
pecypchl
bubmnorexa LIOK
L brosorus kak Hayka 2 05 05 https://m.edsoo.ru/7f41c292
2 JKuBEBIE cHCTEMBI U X OpraHu3aIus 1 BI/I6HI/IOTCK3 L[OK
p H https://m.edso0.ru/7f41c292
3 XVUMHUYECKUN COCTAB M CTPOCHHUE KIIETKH 8 0 1 bubmorera [JOK
https://m.edso0.ru/7f41c292
4 KusHenesATeILHOCTD KIIETKU 6 Bubmiorexa ITOK
https://m.edso0.ru/7f41c292
5 Pa3MHOXEHNE U WHAUBUIYATBHOE Pa3BUTHE 5 1 bubmmoteka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M N3MEHYUBOCTh 8 15 bubnuotexa [IOK
OpPraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuust opraHuzMoB. OCHOBBI 3 05 bubmuorexa HOK
OMOTEXHOJIOIHU ' https://m.eds00.ru/7f41¢292
Bbubmunoreka LIOK
P 1
8 C3EPBHOC PPEMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [IPO'PAMME 34 1 4



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

11 KIIACC

KosmmuecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3ie/ioB U TeM undpoBbIie
Ne ni/m P Kontpoabubie | IIpakTuuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [IOK
. JBOIMIOLUKOKHAA BHOTOTHA o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnunoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
3 OpraH3Mbl H OKpyKaiolas cpesa > ! https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4
Coo011iecTBa U SKOJIOTUUECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOT'PAMME



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 INTAHUPOBAHHUE

10 KJIACC
Konn4yecTBo yacos DJIeKTPOHHbIE
undpoBbIe
Nen/m | Tema ypoka Konrpoasbubie | IlpakTtnyeckue p
Bcero o0pa3oBaTtesibHbIE
padoThI padoThI
pecypchl
Bubnunoreka LIOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Metoapl MO3HAHMS KUBOW MPUPOIBI.
) [TpakTuyeckas padora Ne 1 1 05 bu6mmoreka [JOK
«Vcnonp30BaHue pa3iMYHbIX METOJOB IIPU ' https://m.edso0.ru/863e6122
W3YYCHHH OMOJIOTHICCKUX OOBEKTOBY
BxomHas koHTpoIbHAS padoTa.
3 BHOJIIEOFHLIGCKE; CI/ICTGMIIiI IIPOLICCCHI ¥ UX 1 0.5 bubmorexa TIOK
> 11POH ' https://m.eds00.ru/863e6564
U3yYeHUE
4 XuMHU4YeCKHI cocTaB KiIeTKH. Boga u 1 bubmnorexa LIOK
MUHEPAJIBHbBIC COJTU https://m.edso0.ru/863e674e
bubnuorexa LIOK
5 benku. CoctaB u cTpoeHHe OEIKO 1
A 4B I CTPOSHHE beincon https://m.eds00.ru/863e6b72
depMeHTB — OHOJIOTUYECKHE
katanu3atopsl. JlabopaTtopHas padora Ne 1
6 «M3ydenne kaTaIUTHYCCKON aKTUBHOCTH 1 0.5 bubmrorexa TIOK
Y ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPe aMHJIa3bl WU
KaTaasbl)»
bu6 OK
7 Vraesonasl. JInnuasl 1 nbmmorexa I

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

Bbubnunorexa LIOK

H .ATOD

8 YIICHHOBBIC KHCIOTEI https://m.eds00.ru/863e6d5¢c

9 HcTtopus 1 MeToIbl U3yYEHUS KIETKH. bubnuoreka [JOK

Knerounas teopus https://m.edso00.ru/863e6e88
10 KiteTka Kak menocTHas )XKuBasi CUCTEMa
CtpoeHune 3yKapuOTHUYECKON KIIETKH.
JlabopaTtopHnast padota Ne 2 «3yueHue
CTPOCHHUSI KJICTOK PACTCHHM, JKUBOTHBIX Bubmaorexa ITOK

11 P 5 5 Ii ’ ’ 0.5 https://m.eds00.ru/863e6ff0
PUOOB 1 DAKTCPUH HOM MIKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpETapaTax u ux
OIMCAHHE»

12 OOMeH BelleCcTB Wik MeTab0IN3M bubmiorexa LOK
https://m.eds00.ru/863e766¢
bubnunoreka LIOK

1 D . X

3 OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7¢98
. bu6mmorexa LIOK
14 Duepreieckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KISTKH. JleaeHue
KJIeTku. Muto3. JlabopaTopHas padora Ne 3
15 «HabGnromeHre MUTO3a B KIIETKaX KOHYHKA 0.5 bubsmorexa TIOK
a ' https://m.eds00.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOTpenapaTax»
16 buocunres 6enka. Peakuus MaTpu4HOro bubmuoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubnuorexa LIOK
17 T —
pancnus — GHocunTes benka https://m.eds00.ru/863e796e
bu6 OK

18 HekneTtounsie ¢popMbl 5KU3HU — BUPYCHI nonmoreka L{

https://m.edso00.ru/863e7540



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

bubmuorexa [IOK

19 DopMBbI pa3MHOXKEHUST OPTAaHU3MOB https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
. bubmuorexa I[IOK

20 Meiios https://m.edso0.ru/863e7f4a
OOpazoBaHue U pa3BUTHE TIOJOBBIX KJIETOK.

OmnonorBopenue. JlabopaTopHast paboTa bubmmnoreka IIOK

21 0.5
No 4 «3yyenue cTpoeHUs OJIOBBIX KJIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOTpenapaTax»

22 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB buomorexa LIOK

https://m.eds00.ru/863e8436

23 ['eHeTrika — Hayka O HAaCJIEICTBEHHOCTHU U bubnmnoreka LIOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIeIOBAHUSI bubmmnoreka IIOK
MPU3HAKOB. MOHOTHOPUIHOE CKPELHBaHNE https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpenmBanue. 3aK0oH bubnmnoreka IIOK
HE3aBHCUMOI'0 HACJIEAOBaHUS IIPU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOE HacJIeOBaHUE MPU3HAKOB.

JlabopaTopHast pabota Ne 5 «M3yuenue
26 Pe3yJIbTaTOB MOHOTHOPUIHOTO 1 0.5 bubmmoreka [IOK
https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPEIIMBAHUS Y IPO30(HITBI
Ha TOTOBBIX MUKpOTpenapaTax»

97 I'enetuka nona. HacnenoBanue npu3HaKoB, bubnmoreka [JOK
CLIEILJIEHHEIX C IOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. Henacnencreennas

)8 M3MeHYHBOCTh. JlabopaTopHas pabora Ne 6. 05 bubnmnoreka LIOK

N3yuenne MoandukanoHHON
U3MEHYMBOCTH, IOCTPOCHUE

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe

BapUALMOHHOIO psJia U BAPUALMOHHOU
KPUBOIN»

HacnenctBenHas n3MEHUYHUBOCTb.

29 JlaGopaTtopHast pabota Ne 7. « AHanu3 1 05 bubnmnoreka [IOK
MyTalui y Ipo30¢puibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpPOITpernapaTax»

30 I'eHeTnka yeloBeKa 1 Brbmaorexa ITOK

https://m.edso00.ru/863e8d78
Pesepsublit ypok. O0o011eHne 1o Teme
31 «HacnencTBEHHOCTE 1 N3MEHUYNBOCTD 1
OpPTraHU3MOB»
bubmmorexa IIOK
32 C 1
CIICKIILL Kak Hayka H Tpotiecc https://m.edso0.ru/863e9214
Hrorosast koHTpoJIbHAA paboTa.MeTons! 1
33 JIOCTYKEHUS czeKde I;CTGHI/II\/'I u ’ 1 0.5 budmiorexa LOK
p ' https://m.eds00.ru/863e9214
YKUBOTHBIX
34 BuorexHonorus Kkak oTpacik IIPOU3BOIACTBA 1 budmiorexa LOK
P P https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KIIACC

KonnyecTBo yacos DJIEKTPOHHBbIE
Nen/m | Tema ypoka Kontpoasusbie | IIpakTnueckue tpposbie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIONUS U METO/IbI €€ U3YUEeHUS 1 bubmmorexa TIOK
https://m.eds00.ru/863ea20e
5 HcTopus pa3Butus npeactaBieHuil 0o 1 bubnmnoreka [IOK
IBOJIIOLIUHU https://m.eds00.ru/863e9570
bubmmoreka LIOK
3 MirkpooBosmioLs 1 https://m.eds00.ru/863e9cle
[Momynsus Kak 2IeMeHTapHast eJMHUIA
4 BUJa U 3Bostoninu. JlabopatopHas padora 1 05 bubmuoreka [JOK
Ne 1 «CpaBHeHMEe BUJIOB 110 https://m.edso0.ru/863e99c6
MOP(OIOTHIECKOMY KPHTEPHIO»
5 JBrxymme cuiibl (3J1IeMEHTapHbIe 1 bubmuoreka [IOK
(bakTOpBhI) 3BOJIIOLIUN https://m.edso0.ru/863e9da4
. bu6mmotexa LIOK
6 EctectBenHbIit 0TO0p U ero Gpopmbl 1 hitos//m.eds00.ru/8639ed0
Pe3ynbraThl 3BOTIOIUY:
MIPUCIIOCOOJIEHHOCTh OPTAaHU3MOB U
7 BUI000pa3zoBanue. JlabopaTopHas pabora 1 05 bubnmmoreka [JOK
Ne 2 «Onucanne npucnocoOIeHHOCTH https://m.eds00.ru/863e9fde
opranusma 1 €€ OTHOCUTEIIbHOTO
XapakTepay
8 Hampasnenus v myTd MakpO3BOITIOIUU 1 bubmmorexa [IOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTuMocTh 3BONIOIHAH

HcTopus xu3HU Ha 3eMiie U METOIbl €

10
U3yUYCHUS
11 I'unoTespl IPOUCXO0KIEHUS )KU3HU HA bubmmoreka [JOK
3emite https://m.eds00.ru/863ea5a6
12 Pa3zBuTHe )K1U3HM Ha 3eMIIe 110 3paM U bubnuoreka [JOK
nepruojgam https://m.edso0.ru/863eatbe
OcCHOBHBIE 3Tallbl SBOJIIOLINH
PaCTUTENILHOTO U )KHBOTHOTO MHpA. BuGmiorexa LOK
13 [TpakTuyeckas padora Ne 1 «I/Is}vlquI/Ie 0.5 httos://m.edsoo.ru/863ea8he
MCKOIIaeMBIX OCTATKOB pACTEHUHN U
KUBOTHBIX B KOJUICKIUSIX)
14 CoBpeMeHHas cUCTeMa OPraHuYeCKOro bubnmnoreka [IOK
MHupa https://m.edso0.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (AaHTPOIIOTeHE3) bubmorexa [IOK
https://m.edso0.ru/863eac2c
16 JBmkynwe cuiibl ((hakToph) bubnuoreka IOK
aHTPOIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ UM SBOJIIOIIUH YEIOBEKA
18 YenoBedyeckue pacel U IPUPOIHBIE bubmuoreka [JOK
ajanTanyy YeJaoBeKa https://m.edsoo.ru/863eaea?2
Pesepsublit ypok. O0o011eHue 1o TeMe
19 «Bo3HMKHOBEHHE U pa3BUTHE )KU3HU Ha
3emiie»
20 DKoJIOrHs Kak HayKa
21 Cpenapbl 0OOMTaHMS U SKOJIOTHYECKHE bubnuoreka [JOK

(bakTopsl

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuotuueckue paxtopsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTeHHUI U3 pa3HbIX MECT

bu6mmoreka LIOK

22 obutanus». JlaboparopHas padota Ne 4. 05 https://m.eds00.ru/863eb10e
«BnusHME cBEeTa HA POCT U Pa3BUTHE
YEepEeHKOB KoJieyca»
bubnmnoreka [IOK
23 buommieckue paxtopet https://m.edSO(])_.[ ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomynsiuu. [Ipaktudyeckas padora Ne 2 05
«IToacuéT MIOTHOCTH MOMYJISALUUNA Pa3HBIX
BHJIOB PACTCHUI»
25 Coo01iecTBa OpraHu3MoOB — OHOIIEHO3 Et?[in;;l;f;igﬁ}; 63cb46a
bubnmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHUCTEMBI) httos://m.e dsoc])_.[ru 1863eb46a
OcCHOBHBIE TTOKA3aTEIN IKOCHUCTEMBI.
27 Oxosornyeckue mipamusl. CBocTBa butmorexa [OK
sxocHcTen. CyKiecens https://m.edso0.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobdanpHas skocucTemMa bubmuorteka HOK
3emin https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuoreka [IOK
ouochepst https://m.edso0.ru/863ebd16
32 YenosedyecTBo B Ouochepe 3emn
33 CocymiecTBoBaHUE TIPUPOJIBI U bubmuoreka [IOK

YCJI0BCUCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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Pesepsubiit ypok. O000I1IEHHE TEMBI
«Co00111eCTBa 1 SKOJIOTHYECKUE CHCTEMbD)

OBIIEE KOJIMYECTBO YACOB IT1O
I[TPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

* buonorus, 11 knacc/ [Tonomapésa 1. H., Kopaunora O.A., Jlomununa T.E. u
npyrue; o penakuuen [Tonomapépoit M.H., O61iecTBo ¢ orpaHnyeHHOM
oTBeTcTBEHHOCThIO M3narensckuii ieHTp «BEHTAHA-T'PA®»; AkunonepHoe
obmectBo «M3narensctBo «IIpocBenienue»

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue /Ilox

pen. Ilaceunuka B.B., AkunonepHoe obmectBo «M3marenscTBo «lIpocBemenney

METOAUYECKUE MATEPUAJIBI J1JIS1 YUUTEJISA

Amnacracosa JI.I1. O6mas 6uonorus. Junaktrnueckuit marepuai: 10-11 k., M.,
1997.

buonornueckuii sHIUKIONEANYECKUN ciioBaphb. M.,1989.

buonorust oxpansl npupojsl. / og. pea. A.B. S6naokoBa. M.,1983.

Boponuos H.H, Cyxopykosa JI.H. OBomtonust opranndeckoro mupa: 10-11 k.
M., 1996.

Kaznauees B.I1. 3nopoBbe Haruu. [Ipocsemienne. O6pazoanue. M,-Koctpoma,
1996.

Komxkacnmpona I'."M., Komxkacnupos A.IO. Ilegarornueckuii cioaps. M., 2001.
Jlageiruna. I'.A. buonorus: 6-11 k. M., 1999.

Jleme3 H.A., Kammiok JI.B. , JIuco H./I. buosiorust B Bonpocax v OTBETaXx.



Mumsck, 1997.

Mam3suH. A.C. buonorus B cucteme KynbTypsl. CI16., 1998.

O6mas 6uonorus: 10-11 xi./ Ioxa. pen. B.K. Illymckoro, I'.M. JIpimmuia u A.O.
Pysunckoro. M., 2001.

Ocnogbl o0meit ouonorun: 9 k. /Tloa. pen. U.H. Ilonomaperoii. M., 2000.
[Taceunuk B.B., Kyamenko B.C. u ap. buonorus. COopHUK 3a/1a4 1 3aTaHAM C
otrBeramu: 9-11 xnaccel. M., 1999.

[Tonomapesa U.H. Okomnorus. bubnuoreka yuutens. M., 2001.

ITonomapesa U.H., Conomun B.IL., Cunensaukosa I'.Jl. Ob1mast meTouka
obyuenus ouonoruu. M., 2002.

ITerpoB K.M. Dkonorust yenoseka u kynaprypa. CII0., 1999.

Cyxosa T.C. Ypok 6uonoruu. Texnomnorus pazsuparoriero ooyaenus.M.,2000.
Cyxona T.C., Kyumenko B.C. Bonpocs! nosa B cucteme OMOJIOTHYECKUX

3Hanuu. M., 2000.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
NHTEPHET

www.informika.ru - snexrponnsiii yueonuk "bruonorus" (sep. 2.0 - 2000) u3
nukia "OOy4daroniue sHIuKIoneaun". - YueOHbIi Kypc, KOHTPOJIbHBIE BOIPOCHI.
(Kak mosip3oBatbes - M. "Tlomornis".)

www.skeletos.zharko.ru - "OmopHo-aBurarenpHas cucTemMa JejoBeka'.

OO0pazoBarenbHbIi cailT no npeamery buonorus, kypc Yenosek. Ctpoenue



ckenera. Mpimeunas cuctema. Kak ato padoraer. [lpumoxeHus: 2 CKeIeTHBIX
SHUMKJIONEANM; ISl YIUTENS - YPOKH, JIa0OpaTOpHbIE, 6 TECTOB C OTBETAMH.
www.biodan.narod.ru - "buo/lau" - buonorus ot Jlausl. HoBoctu 1 0630p5bI 1Mo
ouonoruu, skosioruu. [Ipodiaemsr u Teopun. ECTh TeMaTHUeCKHE BBITYCKH,
doTtoranepen, Onorpadun BEIUKUX yYEHBIX, CIEICIOBAPb.
www.bio.1september.ru - s yaureneit " uny Ha ypok buonoruun". Cratbu 1o:
boranuke, 30o0noruu, bruonorun - Yenosek, OO111€#i OM0I0rMH, DKOJIOTHH.
www.bio.1september.ru - razera "buonorus" (Mexmay BBIXOIOM OYEPEIHOTO
HOMEpa ra3eThl U MOSIBJICHUEM MOJIHOTEKCTOBOM BEPCHUU HOMEpa Ha caiiTe
YCTaHOBJIEH TOJJOBOM MHTEPBAII)

www.websib.ru - pazaen "buonorus" HoBocuOupckoii 00pa3oBaTeibHOM CETH.
[TonOopka MaTepuanoB U CChIIIOK (MPOTPaMMBbI, TPOEKTHI, MATEPUATIBI Y YPOKY,
aOUTYpPUEHTY).

www.nrc.edu.ru - "bronornueckast kKapTuHa MUpa" - pasien JEKTPOHHOTO
yueOHuka "KoHuenium coBpeMeHHOro ectectBo3Hanus". Konneniuu
MIPOUCXOKICHUS KU3HU U TEOPUHU HBOJTIOIUH.

www.floranimal.ru - "FLORANIMAL - pacrenus u xuBoTHbIe" Kak
sHuukaoneaus. (O6vem nHdopmaluu BredaTisietT.) Beiopars OyKBY, OTKpOETCS
CTpaHUIIa ¢ ABYMS OOJIBITUMU KOJIOHKaMu Ha3BaHUi: Pactenus u JKXuBoTHsIe.
www.filin.vn.ua - "®uiauH" - WUTIOCTPUPOBAaHHAS SHIIMKJIONEANS KUBOTHBIX. K
COKaJICHUIO HE BCE pa3fienibl TOTOBbI. Onrcanus u ¢pororpadum.

www.nasekomie.h10.ru "Hacekomsie" O HAaCEKOMBIX IS INKOJIBHUKOB -



ONMCAHUE OCHOBHBIX BUJIOB, PUCYHKH.
www.invertebrates.geoman.ru Hacexkomsie. [TomynspHas KHAra AKMM yITKHHA
N.N. c MHOECTBOM IIBETHBIX PUCYHKOB U doTorpaduii. -
www.bird.geoman.ru Itunet. [onynspuas kaura Akumymkuaa WL ¢
MHOKECTBOM IIBETHBIX PUCYHKOB U (hoToTpaduil.

www.animal.geoman.ru Mup skuBoTHbIX. [lomyssipHast KHUTa AKUMYITKHHA
N.N. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (hoToTpaduii.
www.plant.geoman.ru - ’)Ku3uap pacTeHnid. 3aHUMATEIHLHO O OOTaHUKE.
bakrepuu. JIekapcTBEHHBIE pacTEHUs.

www.livt.net - aekTpoHHasT HIUTFOCTPUPOBAaHHAS SHITUKIIONe U " KuBbIS
cymiectBa". Knaccudukauus u pororpadun 6e3 Tekcra.

www.nature.ok.ru - Peakue u ucuesarouue ;xuBoTHble Poccun. Onucanus u
rojoca peAKUX >KMBOTHBIX.

www.bril2002.narod.ru - buosorust s mikoinbHUKOB. Kpatkas uH(popM. 1o
paznenam: Oo6mas ouonorus, boranuka, 3oosorusi, Yenosexk.

www.charles-darwin.narod.ru - Yapns3 JlapBun: ouorpadus U KHUTH.
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