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MNOACHUTEJIBHAS 3AIINCKA

ITpu pazpaboTke mporpamMmsl MO OHOJOTMH TEOPETHUECKYIO OCHOBY IS
OIIpENENICHUs MOAXO0I0B K (POPMUPOBAHUIO COJEPKAaHUSI YUYEOHOTO MpeaMeTa
«buonorusi»  coctaBwiaM: KoHuentyaneHble nonoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJE, COAEpX aHus, pe3yJdbTaTOB OOy4YeHUs H
TpeOOBaHMUIl K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, ITOJOXKEHHUS 00 OOLIUX LENAX U
IPUHIUIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero oOpa3oBanuss B Poccuiickoit @Denepanyu, a TakXKe IOJOXKEHUS O
cnenuduke OMOJIOTHH, €¢ 3HAYCHUH B MO3HAHUU JKUBOUM MPHUPOABI U 00ECIICUeHUN
CYIIECTBOBAHMS 4YeJIOBEUECKOTo oOmiecTBa. COrjJacHO Ha3BaHHBIM IMOJIOKCHUSAM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpaMMa mo Ouonoruu JacT MpeACTaBiICHHE O LEeasIX, 00 oOuei
CTpaTernd OOy4YeHHUs, BOCHUTAHMS U pPa3BUTUSA OOYyYalOUIMXCA CpEACTBaAMHU
yueOHOoro nmnpeamera «buonorus», omnpenenser o0A3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ro CTPYKTypy, paclpeielieHHe T0 pa3delnaM U TeMawm,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3YUYEHUsI YYEOHOro Marepuaia ¢ y4eToM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM 0Opa3oBaTENIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00ydaroImuXcsl.

B nporpamme 1o OHONOTMM TakK€ YYMUTHIBAIOTCS TpeOOBAaHMS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METanpeIMETHBIM M NPEIMETHBIM pPe3yJibTaTaM
oOyyeHus B (POpPMHpPOBAHMH OCHOBHBIX BHJIOB  Y4YCOHO-ITIO3HABATEIILHOM
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYyYaronuxcsi MO OCBOCHUIO COJIEpP KaHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no Ouonoruu (10—-11 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
NPUHIMI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OuWoJIornM, Oyiarojapss 4emy B HeEl
POCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GOopMUPOBAaHHEM  €CTECTBEHHO-HAyYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTalU JIMYHOCTH, 3KOJOTUYECKOI0 MBIIUIEHUS, IPEICTABICHUNA O 3J0POBOM
oOpa3e XKHU3HM M OEpEeKHBIM OTHOIICHHEM K OKPY)KAIOIIEH NPUpPOAHOWU cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOrO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHUM B IMOBCEHEBHOM JKM3HU JUIS PELICHUS MPUKIAIHBIX 33734, B
TOM 4YHCle: MPO(HUIAKTUKA HACJIEICTBEHHbIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCOO0Pa3HOTO0 TIOBEJIEHUS B OKpYXKaloIlled MPUPOAHON cpene, aHanusa
BJIUSIHUSA XO3SAMCTBEHHOW IEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOIHBIX M
VCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIIAHON HAIPaBJIEHHOCTH
yuebHoro npeamera «buonorusy npoauKToBaHO HEOOXOAMMOCTBIO OOecTeueHUs



YCIIOBHUM TSI PEIISHUST OJTHOW M3 aKTyallbHBIX 3a/1ay IKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoOTOpasi Impeanojaraer (QopMupoBaHue Yy  OOy4aroImUXCs
CIIOCOOHOCTH IalTUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHEro oOIIero oO0pa3oBaHUs 3aHMMAET BaXHOE
Mecto. OHa obecrneunBaeT (GOpMHUpPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUN O
HAay4YHOM KapTUHE MHpA, paclIupseT U 0000IIaeT 3HaHUS O KUBOW NMPHUPOIE, €€
OTJIMYUTENBbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alMd W SBOJIOLUH, CO3AACT
yCIOBUSL  JUIA:  TO3HaHUS  3aKOHOB  JKMBOM  mpuponbl, (HOpMHUPOBAHUS
(GyHKIHMOHAJIBLHOM TpaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M 0Oe3omacHoro oOpasa
YKW3HU, YKOJIOTUYECKOTO MBIIJIEHHUS, ICHHOCTHOTO OTHONIIEHUS K KUBOU MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHue OMOI0THS UMEET TaKKe JIJIsl PElICHUs] BOCITUTATEIIbHBIX U
pa3BUBAIOIIUX  3a7a4  CpeAHero  oOmiero  oOpa3oBaHUsA,  COIMAIHU3AIUN
oOyuaronuxcs. M3yuenue Guonioruu odecrneuynBaeT ycinoBus s (GOpMHUPOBAHUS
WHTEJJIEKTYalbHbIX, KOMMYHHUKAIMOHHBIX W  HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET MHTErpaluyd OMOJIOTMUECKMX 3HAHUU C
MPEICTABICHUSIMU U3 JAPYTUX y4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpadguu. HazpanHbie MOJIOKEHUS O MpeAHA3HAYECHUU YyYeOHOTO TpeaMeTa
«buonorus» COCTaBUIM OCHOBY I OIpEAENCHUs IMOAXOJA0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEpP)KaHUS, TMPEACTABIEHHOTO B MpOrpaMMe [0
OHOJIOTUH.

Ot60p coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYILECTBICH C MO3UIMI KyJIbTypOCOOOpPA3HOIO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOyYarolIrecs: OJDKHBI OCBOMTH 3HAHWUS U yMEHHS, 3HAUMMbBIC IS
dbopmupoBaHusi O00IIEH KYyJbTYphI, OINpPENCAIONINEe aJeKBaTHOE TIOBEICHUE
yeJoBeKa B OKpY’Karollel MPUPOAHOM cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TOpaKkTUYecKou aesrtenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIEC CIIyKaT OCHOBOU 11t (POPMHUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTWUHE MHpa U
IIEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'YMaHU3aIUH
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKkTypupOBaHUE COJEp)KaHUS y4eOHOTO Marepuaiga B MpPOrpaMme TIOo
OMOJIOTUM OCYIIECTBJIICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUK 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKMBOU MPHUPOIBI, O €¢ YPOBHEBOW OpraHU3allUU U
HBOJIIOIUHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOUIUE COJepKaTeNbHble IMHUU: «buonorusa kak Hayka. MeTobl
HAy4yHOTro Mo3HaHus», «KieTka kak Ouojoruyeckas cucreMa», «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucreMa U MHOTOOOpa3ue OpPraHMYECKOTO MHUpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enps uzyuenus yue6Horo npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra ¢ MOpPUOOpPETEeHUE yMEHUM
WCIIONIb30BaTh ATH 3HAHHS [JIsl TPAMOTHBIX JCHCTBHII B OTHOUICHHH OOBEKTOB
YKUBOM MPHUPOJIBI U PEUIEHUS PA3ITMYHBIX )KU3HEHHBIX TPOOJIEM.

JocTikeHue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOpHsX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAIIUX OCHOBOM
Uil (pOPMHUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOI0 YPOBHS OpraHU3alli{, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYalbHbIX U
TBOPYECKUX CIOCOOHOCTEW B NpPOLECCE aHalu3a JAaHHBIX O MyTSAX pPAa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIAOB, WJEH W TOJAXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTaHOBJIEHHE Yy oOOyyarommxcs oOuiel KyabTypbl, (QYHKIHMOHAJIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa >KMBOW MPUPOJIbI HA OCHOBAaHWUM 3HAHMM U ONbBITA, MOJYYEHHBIX NpPHU
M3y4Ye€HUH OUOJIOTUH;

dopMupoBaHHE Yy OOyYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUI B MPaKTUYECKOW MAESITENbHOCTH YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOKHOCTHM TO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM IpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0BAaHU;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKHUX 3HAHUM M7 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHUE MPUOOPETCHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEICTBUI CBOEH AESITENIBHOCTH M0 OTHOLIEHUIO K OKPY’KaIoIIel cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COOJIOJEHHE Mep MPOQPIIAKTUKA
3a00JIeBaHU.

B cucreme cpennero oOmiero obOpazoBaHusi «buosnorusi», uzydaemass Ha
0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM YUYEOHBIM NPEIMETOM, BXOJSAIIUM B
COCTaB MpeAMeTHOMN 00nacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHET0 00111ero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B HeaeIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponb Ouosiornu B (HOPMUPOBAHMHM COBPEMEHHOM HAay4YHOM KAapTUHBI MHpa.
Cucrema OMOJIOTMYECKUX HayK.

MeTobl TO3HAHUS KUBOM TPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCAHNE,
U3MepeHue, KilacCupuKalus, MOJAEIUPOBaHUE, CTaTUCTHYeCcKas o0padoTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHuE pa3iIMYHBIX METOOB MpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBbIA, OPTAaHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKUIT), OMoCc(epHBIA.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: mojaenb MoJekyisl JJHK.

Tema 3. Xumuvecknii cOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIETKHM. XUMHUUYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B Kkierke. lloamepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3zaMeHnMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIeKylbl (TepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormyeckue Katanmmzatopbl. Ctpoenue  (depmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenubuyHocTh. KodepmeHntsl. Butamunsbl.
OTnuuus pepMEeHTOB OT HEOPTAHUUYECKHUX KATallu3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapunpl - (caxaposa, JIaKTO3a) U ToJMcaxapulibl  (Kpaxmal, TJIUKOIeH,
HeJuT003a). buonornueckue GyHKIIMHN YTiI€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapodumsHO-
ruapodoOHbie  cBoiicTBa. buonormueckne ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTHH.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxuuu PHK.
Buast PHK. AT®: ctpoenue u hpyHKIMU.

[{uTonorus — Hayka o kietke. Kiierounast Teopust — npumep B3auMOIEHCTBUSA
ujen u (HakToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUEHUS KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmume NpU3HAKU — KIIETOK:
3aMKHyTas HapykHas memOpana, mosiekynbl JIHK kak renermyeckuid ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KIETOK: 3yKapuoTHYecKass U mpokapuoTuueckas. (OcobOeHHocTH
CTpOoeHHusl TpokapuoThyeckor kietku. Kierounas crtenka Oakxrepuii. CTpoeHue
DYKApUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUSI PACTUTEIBHOW, >KUBOTHOM H
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas MmeMOpana, e cBoiicTBa M pyHkuuu. [{luronnazma u e
opraHousibl. OnHomeMOpanHbie opranouabl kietku: JIIC, ammapar [Nombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTraHOWIBl KJIETKA: MUTOXOHJPHWHU, IIACTHUIBL.
[IpoucxoxxaeHne MHUTOXOHIpUM M 1miactun. Buasl nmactua. HememOpanHble
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OpTraHOUI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: sigepHas 0000uKa,
KapHoIlUla3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. lllneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX DAJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX SJIEMEHTOB B )KHMBOU MPUPOJIEL».

Tabmuubl u cxemsl: «llepuonnueckass Tabivlia XUMUYECKHUX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbIY, «bruocunTes 6enkay, «CTpoeHne MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne MonexyIbl



AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKW», «CTPOECHHUE KUBOTHOU KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOEHHME NPOKAPUOTHYECKOM KIIETKW,
«CTpoeHue sipa KIETKN», « YTIeBOAb», «JIunuapn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOACHUM, M3MEpPEeHUH, HSKCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OAKTEpUATILHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «UM3yueHue CTpoeHHsS KIETOK pacTeHUH,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U HX
OMHMCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JUCCUMMJISALUS (PHEPreTUUYEeCKUid OOMEH) — JIBE€ CTOPOHBI €IMHOT0 Ipolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHMU B MOHUMAHHH
MeTabom3ma.

Tunsl oOMeHa BellecTB: aBTOTPO(DHBIN U rerepoTpodHsblid. Posb hepmenToB
B OOMEHE BEIIECTB U MPEBPAIICHNN YHEPTHH B KIIETKE.

®dortocunre3. CBeroBas u TeMHOBass (a3pl (orocunreza. Peakuun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A JJISl KUZHU
Ha 3emsie. Biusinue ycnoBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIICHUS €0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTECHHUIA.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciueniieHue BeIIecTB, BbIIACICHHE U
aKKyMYJIMpPOBAHHE DSHEPIMM B KIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KHCIOpOAHOE OKHUCIEHHE, WA KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPIreTUIECKOro OOMEHa.

Peakumm wmarpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamms u JHK.
Peanuzauus reHetmyeckoil MHPoOpManuu B KIeTKe. ['€HEeTHMUeCKHil KOl U ero
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcasauuud. KonupoBanue amuHOkucinor. Poms pubocom B
OouocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopust otkpeiTust Bupycosn (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHMS W JKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bone3nu pacTeHUid, J>XUBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bo3oymurens CIIM/la.



OOpatHass ~ TpaHCKpUWIIIIUS, peBepTaza W uHTerpasa. lIpodunakrrka
pacrpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JlemoHcTpanum:

[Hoptpetsr: H. K. Konsuos, /1. 1. UBanosckui, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuii oOMeHn», «Xmoporact», «®orocunrte3y», «Ctpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u ku3HeHHbIH nukia Bupyca CIIN/a,
oakTepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: monenu-anmummkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocuntes 6enka», «CTpoeHue KIeTkw», Mmojaenb cTpykrypsl JTHK.

Tema 5. Pa3MHoKeHMe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KietouHblii 1IUKI, WM KU3HEHHBIM MUK KiIeTku. MHTepdaza u mMuTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HaObOp — KapUOTHII.
JunnouaHeli W TalmiOuJHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMAaTHBIL.
[{uTonoruuyeckue OCHOBBI Pa3MHOXKEHUS M  HUHAUBUIAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu murtoza. lIpoueccel, nmpoucxoasimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJTOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOENb KIETKUA — allONTO3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosoBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYKS OT OECIOI0rO.

Meito3. Cranuu meio3a. [Ipormecchl, mpoucxoadimne Ha CTaausX Menosa.
IToBenenne xpomocoM B wmenose. KpoccuHrosep. buonornueckuit cmpicin u
3Ha4YECHUE MEeHo03a.

['amerorenes — mporecc oOpa3oBaHUS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe Kemne3bl: CEMEHHUKU U SMYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30uj, SUIEKIeTKa) — CIepMaToreHe3 W OBOTIEHE3.
OcoOEHHOCTH CTPOCHHS SIMIIEKICTOK W CrIepMaro3ouoB. OII0I0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOnenue, racTpyisiiusi, opraHorese3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMUYMHOYHOE). BiausiHue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOKICHHBIC
ypOJCTBA.

Poct u pa3zButune pacrennil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JleMoHCTpauM:

Tabmunplt U cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHuU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pAaCTeHH», «BereraTuBHOE pa3MHOXKEHHE
pactenuity, «Jlenenune kineTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenune xpomocoMbly», «Kitetounsli 1ukny, «Permukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe U HenmpsiMOe pa3BUTHE», «I'aMeTOreHe3 y MICKONMUTAIOIINUX U
4enoBeka», «OCHOBHBIE CTAIUA OHTOTEHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «CriepmMaTo30u bl
MJICKOITUTAIOLIETO», «SMIIEKIIETKa MIIEKONUTAOmEro», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHuTHasT MOJENb-alIUIMKalus «JleleHne KIETKW», MOIEIb
JIHK, monens MmeTada3zHOl XpOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabota Ne 3. «HaOmromenwe MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JTyKa HA TOTOBBIX MUKPOIIPENApaTax)».

JlaGoparopuas pabota Ne 4. «/3ydeHue CTpPOCHHUsSI IMOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMIApATAX .

Tema 6. HacjiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
YUYCHBIX B pa3BUTHE TEHETHKU. MeToapl TeHeTUKH (THOPUI0IOTHUYECKU,
LIUTOT€HETUYECKUM, MOJEKYISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE T'€HETUYECKHE
noHsATUsA. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yEMAasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl PU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpemuBaHue. 3aKOH eIuHO-00pa3usi THOPHJIOB IEPBOTO
nokojeHus. [IpaBuino JOMUHMpOBaHMS. 3aKOH pACIICIUICHUS  IMPU3HAKOB.
['unoresa ynuctotel ramet. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpeuMBaHue. 3aKOH  HE3aBUCUMOI'O  HacleJI0BaHUs
npu3HaKkoB.  lluToreHeTM4yeckrue  OCHOBBI ~ JAUTHMOPUIHOTO  CKPEIIUBAHMUS.
Ananusupyroliee ckpenBanue. Mcnonp30BaHue aHATU3UPYIOIIETO CKPEIIMBAHMS
JUTS OTIPEICIICHUSI TEHOTHUIIA OCOOM.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAcCJIEOBaHMIO T'eHOB. HapylieHne cuemnyieHus reHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThl.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETIEHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporaMeTHble opraHu3Mbl. HaciemoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

W3MeHunBOCTh. BUIbl N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN ps M BapUallMOHHAS KPUBas.
Hopma peakuum npusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakuuu. CBoicTBa MOIU(DUKATTMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM TEHOTUNUYECKas, M3MEHYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meilo3 © TMOJOBOM TpollecC — OCHOBA KOMOMHATHUBHOM
W3MEHUYMBOCTUA. MyTanimoHHass U3MEHYNBOCTh. Kimaccudukaruss MyTaIuii: TeHHBIE,
XpPOMOCOMHBIE, FT€HOMHBIE. HacToTa U MpUYMHBI MyTaluii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAI0B B HaclIeACTBEHHOM n3MeHunBoctr H. M. BaBuiiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHEAJIOTHISCKHM, OJIM3HEI[OBBIM, [IMTONCHETUYCCKIUI, OMOXUMHYICCKHM,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE OIIPENEIICHUE TEHOTHUIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencrBennole 3a00JeBaHUsA YEIOBEKA: TEHHbIE O00JIe3HH,
00JIe3HU C HACIEICTBEHHON MPEIPacloIoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKH. [IpUHIMIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUYECKUX
Oone3Hel. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUH T€HETUUECKUX 3a00I€BaHMI YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBunos.

Tabmuupt ©  cxembl:  «MOHOTHUOpUIHOE  CKpEIIMBaHHE U €ro
LIATOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS W €ro LUTOreHETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JIuruOpumaHOe CKpEelMBaHUE,
«lluTonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpeluBaHus»,  «Mehosy,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
JKUBOTHBIX M 4YeJoBeKa», «['eHeTHka moia», «3aKOHOMEPHOCTH HACIJIEIOBAHUS,
CUEIUICHHOTO C mnosiom», «KapuoTtumbsl YenoBeKa U KUBOTHBIX», «Buibl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUHUBOCThY, «HaciemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBm», « MyTarimoHHas U3MEHUYHUBOCTHY.

OGopynoBaHue: MojeIU-aNIUIUKaun «MOHOTHOpUIHOE CKpElIMBaHUE,
«Hemonmunoe momunupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpect



XPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(b opMBbI KPBUTLEB U OKPACKH TeNa), repbapuit «I'opox moceBHONY.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUHOTO CKPEIMBAHUS Y APO30(HUIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas padota Ne 6. «3ydenne MoaudrKarmOHHONW N3MEHUYNBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(puibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexuusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIHUU U JIOMECTHKAIIMS.
VYuyenue H. WM. BaBwioBa 0 I1eHTpax TNPOUCXOXKIEHUS H MHOT000paszus
KYJbTYPHBIX pacTeHUU. LIEHTpBI MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUHW M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOpOIACTBEHHOE
CKpeluBaHue — WHOpuauHr. Yucras nuHus. CKpelluBaHUE YHUCTHIX JIMHUMH.
['ereposuc, win rubpuaHas cuiia. HepoJcTBEHHOE CKpelIMBaHUE — AyTOPUJIUHT.
OtnanéHnass rtulOpuamzanus U e¢ ycnexu. VICKyCCTBEHHBI MyTareHes W
MOJyYCHUE TOJUIUIONIOB. JIOCTMIKEHUSI CENEeKUUM PACTEHUW, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHONOrUs Kak OTpacib MPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTambl
co3ganusi pexomouHanTHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KiioHupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DkoylorMyeckue W 3thdyeckue  mpobiembl. MO —  reHeTHuYeckd
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabnuipl 1 cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOT00Opas3us
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHmity, «OtnanéHnas rudpuau3anus», «Padotel akagemuka M. ®@. Banosay,
«lomumnongusy, «OObEeKTHl OuoTexHonorum», «KiaeTouHele KyJabTyphl U
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TIOA0B U KOPHEIIIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii « CenbCKOX03IMCTBEHHBIE PACTEHUS.



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHSI CEJIEKIMU PACTeHUA U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3sCTBO, J1a00OpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS 3BOJIIOIMOHHON TEOpHUH. IBOJIOIUOHHAS
TEOpUsi U €¢ MECTO B OHOJOruH. BiusiHue 3BOJIOIMOHHON TEOpUU HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa sBomonuu. llaseoHTosIOrMueckue: MoOCIeq0BaTENBHOCTD
NOSIBJIEHUS BHJIOB B TMAJEOHTOJIOIMYECKOW JIETONUCH, NEpeXOAHbIe (POPMBI.
buoreorpaduyeckue: cxocTBO U paziuune GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pazIuyusl 3MOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeHd Yy BCeX
OpraHU3MOB.

OpomononHas teopuss Y. JlapBunHa. IIpennocbuiki BO3HUKHOBEHUS
napBuHU3Ma. JIBMKYIME CHIJIBI SBOJIONMUA BUIOB 10 JlapBuHy (M30BITOUHOE
Pa3MHOXEHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONPEIEICHHAs M3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomouu (CTI) u e€ OCHOBHbBIE MOJIOKEHUSI.

MukposBosonus. [Tonynsnus Kak eIMHNUIA BUIa U SBOJIOLINH.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTalMmOHHbBIN
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOMyNsIIMOHHBIE BOJIHBI U Aperd
reHoB. M3omsuus u Murpausi.

EcrtecTBeHHbII 0TOOp — HampaBisitouii  ¢akrop 3Bojouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojiouuu. [Ipumepsi
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMopd03bl U UNO-aJaNTaI|H.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJIOrHYecKoe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  (PrteTHYECKasi, JAUBEPTEeHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue OT HeclneuMaTM3UpOBaHHBIX MpenkoB. [Iporpeccupyromias
crienanu3anys. AJanTUBHAS pagualus.

JdeMoHcTpanuu:



[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepros.

Tabmuiel u cxembl: «Pa3BUTHE OpraHUYECKOro MUpPA Ha 3eMiie», «3apoIbIIT
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0OprOBI 32
cylecTBoBanue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pa3ue COpTOB PACTEHUID,
«MHoroobpazue  mopon  KUBOTHBIX»,  «[lomymauumn»,  «MyTanuroHHas
U3MEHUYHUBOCTHY, «ApoMopdossl», «anoamantamumy», «OOmas aereHepamus»,
«/IBmxymue cuibl 3Boirounny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «boprba 3a cymecTtBoBaHue», «lIpUcrmoco6IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTUUECKOE BUI000PAZ0BAHUE.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPACKH,
Ha0oOp TJIOJOB U ceMsH, KoJuiekiusi «IIpumepsl 3alIUTHBIX TPUCIOCOOJICHUMN Yy
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAMpPAaBICHUS HBOJIOIUNY», 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapta wmupa, Koyekiuus «DopmMbl COXpaHHOCTU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojaenb anmukamus «llepekpect
XpOMOCOM», BIIaxHble TmpenapaTel «Pa3Butne  Hacekomoro», «Pa3Butue
JSATYHUIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPBUILEB U
OKpacKH TeJna).

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onmcanue mpUCIIOCOOJICHHOCTH OpTraHM3Ma U
€¢ OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE TpENCTaBICHHUS O 3apOXKACHUM >KW3HU. HayuHbple TUNOTE3BI
BO3HUKHOBEHHUS >KM3HUM Ha 3emiie: abuoreHe3 M MaHCHEpMUs. XHUMHUYECKas
ABOJIONMS. AOMOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MTOATBEPAKACHUE XUMUYECKON 3BOMIOIMN. HavanbHble 3Tanbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE NPOTOKIETKU. [IepBble KIETKH M HX 3SBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npoTepo3oiickass dphl. Ilanmeo3oiickas 2pa U €€ TEpUOAbl: KEMOPHUICKHIA,
OPZIOBUKCKHH, CUITYPUHUCKNN, IEBOHCKU, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3o030iickast spa u €€ epUoIbl: TPUACOBBIHN, IOPCKUI, METOBOM.

KaliHo3oiickas »3pa W €€ MNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYEeCKUX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIMU PACTUTEIBHOTO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [l0osiBIIEHHE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKEHHE H3BOIOUMHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoJIOLHA YesoBeKa. AHTPOIOJIOTHS Kak Hayka. PazBurue npencraBiieHuld O
IIPOUCXOXKJIEHUN YeJIoBeKa. MeToapl M3y4deHHsl aHTpororeHe3a. CXOACTBa H
pa3InyKs YeJIOBEKA U )KUBOTHBIX. CHCTEMaTHUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuibl  (QakTopbl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3  >KU3HW,
U3FOTOBIICHHE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONHUTEKH, HernoBek
ymeneli, YemoBek npsAMoOXonsmMi, YemoBeK HeaHIepTalbCKul, YeoBek
pasymHblidi. Haxonku HCKoONaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBaHUS, 00JIaCcTh
pacnpocTpaHeHus, 00bEM IOJIOBHOI'O MO3ra, 00pa3 KU3HH, OPYAHSL.

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHIOJIOWHAS
(a3maTcko-aMepukaHcKas).  YepTbl  NPUCHOCOOJIGHHOCTH  IpEACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSIM CYyIIECTBOBaHUSA. ENMHCTBO YelnOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuip! u cxembl: «Bo3auknoBenre CoIHEYHOM CUCTEMBI», «Pa3Butue
opraHudeckoro Mmupa», «PacrurenpHas kietka», <«OKMBOTHas  KIETKa»,
«IIpoxapuoTnueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MUpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS 4YEJIOBEKAa M YeJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «llpeBHenmme moam», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JH0N», «HeI0BeUEeCKUE pachly.

O6opynoBanue:  mysku — «IIpoucxoxkaeHue — 4denmoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTayblla, KPOMAHbOHIA), CJENKUA WIH
M300pKEHHUSI KaMEHHBIX OpYyJIUi MEepBOOBITHOIO 4YelOoBeKa (KaMHHU-YOMIEpPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYECKas Tabnuma, KoyueKmus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mbl 1 OKpPY:Ka0IIasi cpeaa.

DKoJorus KaK HayKa. 3aJa4d U pa3aesbl SKOJOTHH. MeToabl S9KOIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Oxonoruueckue (Paxtopel. Kiaccudukanus sKonorudeckux (HakTopos:
abnoTtuyeckue, OWOTHMYECKME U aHTPOINOreHHbIe. JleHcTBHE HSKOJIOTUYECKHUX
(GhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOphl: CBET, TeMIepaTypa, BIaKHOCTb. DoToOnepuoan3M.
[Ipucnocobnennsi OpraHM3MOB K  JACUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckrne puTMBl.

buotnueckue  Qaxroppl.  Bugel = OMOTHYECKHX B3aUMOJICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusMm, koonepamus,
MyTyallu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HEeUTpau3M. 3HaueHHE OUOTUYECKHMX B3aUMOJEWUCTBHI i1 CYLIECTBOBAHUS
OpPraHU3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH monyysinud. OCHOBHBIE IIOKa3aTesn
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. [[nHaMuka YucI€eHHOCTH MOMYJISIIUHA U €€ PEryJIsIusl.

JdeMoHCTpauu:

[Toptpetsl: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuuel 1 cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 0OUTaHUS
opranuszMoBy», «®Potonepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTH NOMYJISuK UHPy30puu-Tyhenbkny, «Ilumesbie nemm.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH PAaCTEHUHN W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast pabora Ne 2. «IloacueT MIOTHOCTH MOMYJISAIIUNA PA3HBIX BUOB
pacTeHUu.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasi,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomuHantel. CBsi3u B
ouoneHose.

Okonoruueckne cuctembl (dkocucteMbl). [loHarue 00 »3Kocucteme u
ouoreoneHoze. OyHKIMOHAIBHBIE KOMIOHEHTBHI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) YpPOBHH SKOCHCTeMbl. [luieBble Ilemu W CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHCTEMbl: OuoMacca, MPOAYKIHs. OIKOJIOTUYECKHE
nupamMuibl:  MPOAYKIIMHM, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUuTHE. CyKIECCHS.

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X031HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak ¢akrTop ycroHuuBocTH 3KocucTeM. (CoxpaHeHue
OMOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6umocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocdepnl. Kuboe BemiectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rno0anpHOM 3KOCHUCTEMBl. JlMHaMudeckoe paBHOBECME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3eMiu. AHTPOIIOTEeHHbBIE U3MEHEHHS B Ouocdepe.
['mo0anbHbIE 3KOJOTUYECKHE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI U YEJIOBEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA pallOHAILHOTO
VOPABJICHHUS TNPUPOJHBIMU pECypcaMd M WX HCHOJb30BaHME. JloCTHKEeHHS
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaues, B. U. Bepnaackuii.

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemum nuTaHus», «IKOJOTHYECKAs] MHUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneHo3 Bomoemay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MpPUPOAY», «BaxHedline HMCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BaxkHeHIIas cocTaBIsIOIIAs
ounochepr», «DakTophl aerpaganuu nouBy», «llapHukoBbIi 3pdpexT», «DPaKkTophl
paaruoaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenne >xu3Hu B Ouochepe», «O30HOBBIH DdKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopoT azora B mpupoae».

O6opynoBaHue: MoJeb-anIiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble cO00IIECTBaY, KOJEKINH «bruonieHo3y, «Bpeaurenn BaxHEHIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOdapud ¢ KOJUIGKIUMU pacTeHUd U
YKUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM JKOJIOTHUYECKUM TPyMIaM OJHOTO BHIA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paXeHHUS OXPaHSIEMBIX BHJIOB
pacTEeHUM U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOGHHs  OOyyaromMMHUCA HpPOrpaMM  CpeaHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS Mpeamera «buosorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHME O0YJaroUUMUCA POCCUNMCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbBHOCTH
U CaMOONpEACICHUI0, HAIMYM€ MOTHUBAllMU K OOy4YeHHUIO  OHMOJIOTHH,
[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOECXKICHHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OMOJIOTUYECKOTO
3HaHUsS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMH, NPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TITAHHbI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIHLHON JCSATEILHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW NO3ULMU JIMYHOCTH, IATPUOTU3MA,
YBOKEHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTApUIEMY MOKOJECHHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEeAUI0 U
TPAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupoiae u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mnpeaMera «buogorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  yOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA M OMbITA JIEITEIBHOCTH B MPOIECCE pPeaM3allMM OCHOBHBIX HaIpaBJICHUN
BOCIUTATEJILHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX IMpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIPU  CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4E€OHBIX M IMO3HABATEJIbHBIX 3a/]a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €¢;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TIO3HABATEIbHBIX M HCCIEAOBATENIbCKUX 33Jlad, YBAXXUTEJIBHOIO
OTHOUIEHUS! K MHEHHUIO OIIOHEHTOB MpU OOCYXJAEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM JI€ITENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NIaTPUOTU3MA, YBaXXEHH K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH INEPEN]
PonuHoM, ropmoctm 3a cBOM Kpad, CcBOK PoanHy, CBOM S3BIK U KYJBTYDY,
IIPOIIUIOE ¥ HACTOsALIEE MHOIOHAMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUIO0 U MaMATHUKAM MPUPOJIbI,
JNOCTHXEHNAM Poccun B HayKe, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ, POCCUHCKMX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OMOJIOTMH, TMOHUMAHUS 3HA4YE€HHs OHMOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT'O O0IIECTBA;

ujeiiHas yOeXICHHOCTb, TOTOBHOCTh K CIIy>K€HHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApO/Ia;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUUECKOTO MMOBECHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYMBOTO OYyAyLIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIMTEIISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapozioB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsh ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHUIA;



NOHMMAaHUE 3MOLHUOHAIBHOTO BO3IEUCTBUS KUBOW MPUPOIBI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHNA, (POPMUPOBAHHS KYJILTYPHI 310POBbsI U
IMOIUOHAIBHOIO (JIAT OOy HSA:

NOHMMaHHWE W pealu3alnus 370pOoBOro M 0Oe3omacHOro obpasza >KU3HH
(310poBO€  THUTaHHWE, COOJIOJEHUE TUTHECHUYECKHX TMpaBWII HU  HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHIATHH U OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PH3UYECKOMY U NICUXHUUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH NPaBWJI HHIWBUAYAJIbHOTO UM  KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYyalUsIX, YITPOXKAIOLIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS1);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HAaHHE LIEHHOCTHM MAacTEpCTBa, TPYIOIIOOHE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIBHO

BBIIIOJIHATH TaKyIO JI€SATEIIBHOCTB;

UHTEpEC K Pa3InyHbIM cepaM NpodeccCHOHANIBHON NEATENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHWI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLICHKM MX BO3MOXHBIX IIOCHEACTBUI IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HaHWS W YMEHHUS TpU pEIICHUH MpoOJieM, CBS3aHHBIX C PalUOHAIbHBIM
IPUPOJIOTIONIB30BaHUEM  (COONIIOJIEHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE pPAaBHOBECHUS B DKOCHCTEMax, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);



AKTMBHOE HENPUIATHE JEHUCTBUM, MPUHOCAIIMX BpPEd  OKPYXKAIOLIEH
IPUPOIHON cpefie, YMEHUE MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTUYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLAAIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKOW AESITEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3bIKOBOM W UWTATEIbCKOM KYJBTYpbl KaK CpEeICTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHUE cleuu(uk OHOJOrMM KaK HayKd, OCO3HAaHUA €€ pOoiu B
(OpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEIOCTHOTO
IpEACTaBICHUs] 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOIIecTBa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUuU MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS],

yOeXACHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOW LMBUIIN3ALUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTHS MEIULMHBI, CO3JaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaThb PECYpCHbIE  MPOOJEMBbl  pa3BUTHUSA
YEJI0BEUECTBA, MMOMCKA MyTeW BBIXOAA U3 IJI00AJBHBIX HKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO MPHUPOAHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHOJOTMYECKHX 3HAaHUW B LEIAX
HOBBILICHUSI OOIIeW KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OO0ydYaromuxcs, GopMupyemon
IPU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIMOJb30BAaTh IIOJIy4aeMble 3HAaHUA Ui aHaidu3a W
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA W MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAaHHbIE 3aKJIIOYEHHMs] HAa OCHOBE HAay4yHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS s
peuieHust Ipo0yieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTH HAy4YHOH JeATEeNbHOCTH, FOTOBHOCTH OCYUIECTBISTh
IPOEKTHYIO U HCCIIEN0BATENBCKYIO AESITENBHOCTh NHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUN IO OHOJIOTHMU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHHUsI ydeOHoro mpenmera «buosorus»
BKJIIOYAIOT: 3HAYUMbIe g (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYHAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTpaX)aroIIue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB IIO3HAHWS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCccleoBaHue,  HAONIOJEHWE, U3MEpEHHe, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHBIC y4eOHBbIE JEHUCTBUSl (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIEC,

PETYJISITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJBHOW KOMIIETEHUMH OOydYaroluXcsl, CIOCOOHOCTb
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W  yHUBEpCAlbHble YydeOHble JCHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIE PE3YJbTaThl OCBOEHHUS MPOrpaMMbl CPEAHETr0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKaTh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOATENbHO  (POPMYJNHMPOBATH W aKTyalM3UpoBaTh  MpoOsieMy,
paccMaTpuUBaTh €¢ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHMM 3HAHUM IPUEMBI JIOTHYECKOIO MBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, KiiacCupUKaluu, 0000IIEHUs), PACKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIACIATH UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATHUSMH);

ONpENENATh LEIU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI IESITEIIBHOCTU C IOCTABJIIEHHBIMU LEISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE paCCyKIEHUA (MHAYKTHBHBIC, JAEAYKTHBHBIC, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PpPacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIOUCHMUS;

OPUMEHATH  CXEMHO-MOJEJIbHBIE  CpeacTBa IS IIPEICTABICHHUS
CYILLECTBEHHBIX CBSI3€M M OTHOIIEHUI B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAaKK€  NPOTUBOPEUMHA  Pa3HOro0  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMBbI C y4ETOM aHalu3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJETh HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOMN AEATENBHOCTH,
HaBBIKAMHM  pa3peuieHus NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJIOB PELIEHUS TPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJIBI JEATENBHOCTH IO IOJYYEHUID HOBOIO
3HAHMS, €r0 HHTEpIpeTald, NpeoOpa3oBaHUI0O M MNPUMEHEHUIO B Y4eOHBIX
CUTYaLIUsIX, B TOM YHUCJIE NPU CO3JaHUU YUYEOHBIX U COLIUATIBHBIX MPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU ITOHATUSMH U METOJaMU;

CTaBUTb U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEeHTbl AJi1 JO0Ka3aTeIbCTBa
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEUICHUS 3aJadd  pe3ysbTarshl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETCHHBIN OTIBIT;

OCYILIECTBIISATh 1EJICHANPABICHHbBII MOUCK IEpeHoca CPEACTB U CIHOCOOOB
NENCTBUA B IPOPECCUOHAIIBHYIO CPEAY;

yYMETh IEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U MPAKTHYECKYIO 0O0JACTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTbH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE AbTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJOBApSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



UHGOPMAIMIO PA3IUYHBIX BUOB U (POPM MpeCTaBICHUS], KpUTUUECKU OLICHUBATDH
€¢ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Omosornyeckoil MHGOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ounosiornyeckor uHGopmaIuy (CxeMbl, TpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEIACTBAa IMpU padoTe cC
Ononornyeckod MHPOpMALME: NPUMEHITh XUMUYECKHE, (U3UUECKUE H
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJETh  HAaBbIKAMM  PAcCloO3HAaBaHMS W 3alUThl  MH(POpPMALIUH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) ob1mennme:

OCYULIECTBJISITh KOMMYHUKAILIMK BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHUU MO CYIIECTBY OOCYX AaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIBHO BBIIOJIHEHUS MpeaaracMou
3aJ]a4uM, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MLIUN APYTUX YYaCTHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaThb HeBepOalbHBIE CpPEICTBA OOUIEHUS, IOHMMATh 3HAYEHUE
COLIMAJIBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYaIui,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJI€Th PA3IUYHBIMU CHOCOOAMU OOIEHUS U B3aUMOJICHCTBUS, NMOHMMATH
HaMEpPEHUs JIPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpOBaTh CBOU BO3PAKEHUS;

pPa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHHS TPYNIOBBIX (HOPM B3aMMOJCHCTBYSI PU PEIICHUN yU4eOHON 3a1a4u;

BbIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM OOLIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0r0 YeHa KOJUIEKTHBA,;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OPraHHU30BBIBaTh H
KOOPAMHUPOBATh JIEUCTBUA MO €€ AOCTHXKEHHUIO: COCTAaBISATh IUIAH ACHCTBHIA,
pacmpeienarTh pojd C y4eTOM MHEHUM YYacTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOETO BKJIAJa M KaXKIOrO0 y4YaCTHUKA KOMAaH[Ibl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HAEH C MO3UIUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaLIUSIX, TPOSBIISTh TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHne YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eCTBUSIMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAaHUS JUIsl BBISIBICHUSA MpoOJeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSIX U IMOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 30OPOBbI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJBHYIO JCSITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MTPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHHUE,

OLICHMBATh MPUOOPETECHHBIHN OIIbIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO MIMPOKOW 3PYyIuLUMU B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSIHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HaBBIKAMU  [IO3HABAaTEIbHONW  peQUIeKCMM  KaK  OCO3HAHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU Il OLUEHKU CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO NPHHHUMATh PELICHHS IO MX
CHU)KEHMUIO;



OPUHUMATh MOTHBBI W apryMeHThl APYrMX IpU AaHAIU3E pe3yIbTaTOB
NESTEIIbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX [pU AHAIU3E pPEe3yJbTaTOB
NESTEIIbHOCTH;

IPU3HABATh CBOEC IIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue st yueOHoro npeamera «bromorusy»
HAy4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNU U
peoOpa30BaHUI0 3HAHUM, BUIBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHUN B Pa3JIMUHBIX YUYEOHBIX CHUTYalMSIX, @ TaKXKE€ B PeabHBIX
KU3HCHHBIX CUTYallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeaMeTHbIe
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHOTo mpeamera «buonorus» 6 10
Klacce JOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (HOPMHUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAAE POCCUNUCKUX U
3apyOEKHBIX YYCHBIX-OMOJOrOB B pa3BUTHE OMOJOTHM, (YHKIHOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUs] )KU3HEHHBIX 3a/1ad;

YMEHUE PACKpPHIBATH COJEpXKaHUE OUOJIOTHYECKUX TEPMHUHOB M TOHSTHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BeNIeCTB MW IPEBpAIICHUE
HHEPTUHU), TOMEOCTa3 (CaMOperyJssilius), YPOBHEBAs OPraHHU3aIUs KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOTYKIINS), HACIEACTBEHHOCTh, U3MEHYMBOCTH, POCT U
pa3BUTHE;

yMEHUE Hu3IaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpOMOCOMHAs,
MyTaIlMOHHAsI, IIEHTpaJbHAsg JOrMa MOJEKyJIsipHOW Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKCHUS KyJIbTYpHbIX pactenuii H. WM. BaBuioBa), onpenensite rpaHUIlb]
WX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHUU: HAONIOICHUE U
OMMCAHUE YKUBBIX CUCTEM, IMPOIECCOB U SIBIICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBIIBHKCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXIY HUCCICAYEMbIMU BEIMYMHAMU, OOBSICHEHHUE MOJYYCHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTraHW3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALCHUSI SHEPTUU B KJETKe, (poTocuHTE3a,
IJIACTUYECKOTO W DJHEPreTHUeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHJIUBHUIYAIbHOTO DPA3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS JUISI OOBSICHEHHS OMOJOTHUECKHX
MPOLIECCOB U SIBJICHUM, JJISI TMPUHITHUS MPAKTUUYECKUX PEHICHUI B MOBCEAHEBHOM
JKU3HM C 1IeNblo0 oOecrieueHusi Oe30MacCHOCTH CBOETrO 3/I0POBbSi U 3JI0POBbS
OKPYXAIOIIUX JIFOJICH, COOIFOICHUSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaIOIIeh
MPUPOTHOU cpefie, TMOHMMAaHWE HEOOXOAMMOCTH HWCIIOJIb30BAHUS JTOCTHYKCHHM
COBPEMEHHOU Owojmorni W OWOTEXHOJIOTHH  JUIsI  PAIlMOHAIBLHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE peIlaTh »JJIIEMEHTapHbIE TEeHETUYECKHE 3aJayd Ha MOHO- H
TUTHOPUIHOE CKPEIIMBAaHKE, CIEIJICHHOE HACJICAOBAHKUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKa3aHusl HACJICIOBAHUS TPHU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE M TMPAKTHUYECKUE padoOThl, COOIIOAATH
npaBuiia nmpu padbote ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJIEPKaHMs, BKJIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIIMH, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAaHUNH B OWOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHUE CO03/1aBaTh COOCTBCHHBIC TMHCHMEHHBIC W YCTHBIE COOOIICHMS,
000011as1 OMOJIOTUYECKYI0O MH(OPMAILIUIO U3 HECKOJBKUX MCTOYHUKOB, IPaMOTHO
WCITIOJIb30BATh OHSITUIHBIN arapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce MO KHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJIOTHU B CUCTEME HAYIHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHAIHHOM
I'PaMOTHOCTH YEJIOBEKa TSI PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJCpKAHWE OHOJIOTMYECKHUX TEPMHUHOB WM TTOHSATHI:
BU/I, TIOMYJISAIINSI, TeHOMOH/, IBOJIONHS, ABUKYINE CUITBI ((PaKTOPHI) SBOIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, IKOJIOTHIYECKUE (DAKTOPHI,



DKOCHUCTEMA, MPOJIYLUEHTh, KOHCYMEHTBI, PEAYyLEHThl, LEeNu MUTaHUs,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUr (SBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl 3SBOJIOLMH), 3aKOHbl WU 3aKOHOMEPHOCTH
(3apogapimeBoro cxojacrBa K. M. Bbapa, yepenoBaHus TIaBHBIX HalpaBiICHUN U
nyteit sBomonuu A. H. CeBeprioBa, yuenust o 6uocdepe B. U. Bepnaackoro),
OTNPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTHUHU: HAOMIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIABW)KCHHE  TUIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEIMYUHAMH, OOBSICHEHUE MOTYyUYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOPUA U 3aKOHOB, YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BUJOB, MOMYJALMNA, TMPOIYLIEHTOB, KOHCYMEHTOB, pPEAYLEHTOB,
OMOreolEeHO30B U 3KOCHUCTEM, OCOOEHHOCTH TIPOIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB M IIOTOKAa HSHEPrMM B HKOCHCTEMAX, AHTPOIOIE€HHBIX HW3MEHEHUW B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISl NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEAHEBHOMU
XKHU3HU C 1IeJbl0 obOecrieyeHus Oe30MacHOCTH CBOETO 3I0pPOBbS U 370POBbS
OKPY’KaIOILKX JI0/IeH, COOIIOIEHUSI HOPM IPAMOTHOTO MOBEAEHUS B OKpY’Karolei
NPUPOAHON cpefe, MOHMMAaHWE HEOOXOAMMOCTH WCIONb30BAHUSA JOCTHKEHHM
COBPEMEHHOU OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOIOTIOJIb30BAHMS;

YMEHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1a4d, COCTABISATh CXEMbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETIH MUTaHUSA);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MPaKTHYECKHe paboThl, COOII0NATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKH OIGHMBATh W HWHTEPIPETUPOBATH HHQPOpMAIIUIO
OMOJIOTMUECKOTO  COACpKAaHMsI, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepuayibl),  paccMaTpWBaTh  TJ00aTbHBIE  DKOJOTUYECKHE  TMPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHBIE W YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYeCcKyr0 HH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh IOHITUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P KourpoJubnbie | IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
2 X 1
MBBIE CHCTEMBI M UX OpTaHU3alus 0 0 httos://m.edsoo.ru/7f41c292
. bu6mmorexa [{OK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 JKu3HenesTebHOCTD KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3sMHOkKEeHME U MHAMBHyAIbHOE PA3BUTHE 5 0 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUYUBOCTD 8 0 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 0 0 bubmuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1 1
8 C3CPBHOE BpeMi 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
1 IBOMOLHOHKs GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 1 05 bubnunoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > 0 ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo0riecTBa U 9KOJIOTUYECKUE CHCTEMBI 9 0 0 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 1
> C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecrBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme HayK 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU PUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30BaHUE PA3ITHUUYHBIX 1 0 0.5 bubmorexa OK
P ' https://m.eds00.ru/863e6122
METOJOB IPU U3yYEHUU
OMOJIOTHYECKHX 00BEKTOBY
buonornueckue cucTeMsl, IPOLECCH bubmmnoreka [JOK
3 1 0 0
U UX U3yYEHHE https://m.eds00.ru/863e6564
4 XuMHYEeCKU cocTaB KiIeTKU. Boga u 1 0 0 bu6nuorexa [IOK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nunorexa [JOK
5 b . 1 0 0
e, COCTaB ¥ cTpocHHe Genkos https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bu6muoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
but6mmoreka [IOK
7 I 1
YreBomel. Jime 0 0 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

bubnmoreka [IOK

8 Hyxentosbie kucnotsl. AT® 0 https://m.eds00.ru/863e6d5¢c
9 Hcropus u MeTObI U3yUYEHUs 0 bubnuoreka [IOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 Kietka kak niemoctHas >xuBas 0
cucrema
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas pabora Ne 2
«3yueHne cTpoeHus KIETOK Bu6moteka [IOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MEKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpErapaTax u ux
OTTCaHUE»
bu6nuorexa [IOK
12 OOMeH BelecTB WM METab0IU3M 0 https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 ®otocnirtes. Xemocurres 0 https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTutieckuii 0omen 0 https://m.edso0.ru/863e7aae
JKu3HeHHbBI UK KIEeTKU. [leneHue
KieTku. Muto3. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmronenne Muto3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeITKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 buocuntes Oenka. Peakimst 0 but6mmorekxa [IOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpascasuus — Guocunres benka 0 https://m.edso0.ru/863e796e
18 Hexnerounsie GopmbI )KU3HU — 0 bubnuorexa [JOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bu6nmorexa [IOK

19 DopMBI pa3MHOKEHHSI OPTAaHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meitos 0 https://m.edso0o.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHUE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopuas pabora Ne 4 bubnmnoreka [JOK
21 0.5
«M3y4eHne CTpOEHUS MOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
29 WuauBuayanbHOe pa3BUTHE 0 bu6mmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 I'eneTrka — Hayka o 0 bubmmorexa LIOK
HAaCJIEACTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIET0BaHUS
24 MPU3HAKOB. MOHOTHOpUIHOE 0 bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
UTHOPUIHOE CKpelUBaHuE. 3aKOH
25 §e3aBI/IIZHi[/10ro H;)CJ'IHC-I,Z[OBaHI/ISI 0 bubnnorexa LIOK
https://m.eds00.ru/863e89a4
MIPU3HAKOB
CuemieHHOe HaclieJOBaHNE
npu3HaKoB. JlaboparopHas pabora
No 5 «M3yuenue pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPUIAHOTO U JUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpEIIMBaHUS Y JPO030(dHUIbI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneTuka mona. Hacnenosanue 0 bu6nunorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHCIVICHHBIX C IIOJIOM

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

N3menunBocth. Henacnencreenuas
M3MEHYMBOCTH. JlabopaTopHas

pabora Ne 6. M3yuenue bubnmnoreka HOK
28 . 1 0.5
MOAUGUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BapHALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOMI»
HacnencrBennass '3MEHUYHBOCT.
29 Jlaboparopuas pabora Ne 7. 1 05 bubnmoreka [JOK
«AHanu3 MyTanui y 1po30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOITpETapaTax»
bubnnorexa [JOK
30 Peneriia uenonera 1 0 https://m.edso0.ru/863e8d78
PesepBHelIit ypok. O600I1IEHHE T10
31 Teme «HacneacTtBeHHOCTh U 1 0
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoteka [IOK
32 Cenekuus kak Hayka H poliece 1 0 https://m.eds00.ru/863e9214
33 MeToabl U JOCTUKEHUS CETEKITUT 1 0 bubmmoteka [IOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 0 bubnmnoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoasusie | IIpakruyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubnuorexa [JOK
1 S 1
IBOTIOLKS H METOZIBI E¢ U3YHCHHA 0 0 https://m.edso0o.ru/863ea20e
2 Hcropust pa3BUTHS NPEICTaBICHUN 1 0 0 bubnmnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1 0 0
HKPOIBOINOLIA https://m.edsoo.ru/863e9cle
[Momynsmus Kak 35eMeHTapHast
€MHMIIA BUJA U YBOJIIOLIUH.
4 Hl.;6o ETO I:IHaH abora Jil['o 1 1 0 0.5 brbmmorexa [OK
PATOPHAi b B ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIIOTHIECKOMY KPUTEPHIOY
5 JIBroKky1ue cuisl (31eMeHTapHbIe 1 0 0 bu6muoreka [IOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9dad
bu6nunorexa [JOK
6 E i 1 0 0
CTECTBEHHEII OTOOP 1 ero GopME! https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 0 05 bubnmoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHU3Ma U €¢
OTHOCHUTEIIEHOTO XapaKTepar»
3 HamnpaBnenus u mytu 1 0 0 bubnmoreka [JOK

MaKpO3BOJIIOLUU

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTtumocTs 3BOTIOITUHN 0

10 WcTopus xu3Hu HA 3emMiie U METObI 0
e¢ U3ydeHus

11 ['unore3sl MpOUCXOKACHUS KUZHU 0 bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 Pa3zButure xu3HM Ha 3emiie 110 3paM U 0 bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITBI YBOJIOIIH
PacTUTEILHOTO U )KHBOTHOTO MHPA.

13 [IpakTuyeckas pabora Ne 1 05 bu6nuoreka [IOK
«M3y4eHne HCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX

14 CoBpemMeHHas cucreMa 0 bubmmnoreka [JOK
OpPraHUYECKOI0 MUpa https://m.edso0o.ru/863ea48e

bubmmoteka [IOK

15 DBOJIIOIHS YeTIOBEKa (AHTPOIIOTEHES) 0 https://m.edsoo.ru/863eac2c

16 JBxyuue cuibl ((hakTopsl) 0 bubmmnoreka [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJIH YBOJIOIUH 0
yelioBeKa

18 YenoBeueckue packl ¥ MPUPOTHBIC 0 bubnmnoreka [JOK
aJanTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6001IeHNE TTO

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0
JKU3HU Ha 3emiie»

20 DKOoJIOrus Kak HayKa 0

21 Cpenbl 00uTaHus ¥ YKOJIOTHYECKUE 0 but6mmoreka [IOK



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

(bakTopsI

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

AbGuotnueckue GakToOpHbI.
JlaGopaTtopHnas pabora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHul U3 pa3HBIX MECT 0.5 bubmorexa LHOK
https://m.edsoo.ru/863eb10e
obutanusny. JlaboparopHas pabota
No 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuorexa [JOK
23 bromiieciue paxropet 0 https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomynsiuun. [Ipaktuueckas pabora
24 Ne 2 «ITomcuer muroTHOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0b1ecTBa OpraHu3MoB — 0 bubmmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 bubmmnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTENIN 3KOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUBI. 0 bubnnorexa LIOK
N https://m.edso0.ru/863eb5fa
CaoiictBa 3kocucteM. Cykueccus
28 [Ipupoanslie 3kocUCTEMBI 0
29 AHTpPOIIOT€HHbIE IKOCHCTEMBI 0
30 Buocdepa — rnobanbHas 0 bu6muoreka [IOK
JKOCUCTEMa 3eMJn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 0 bubnmoreka [JOK

o6uocdepsr

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 0
33 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnmoreka [JOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI
34 «Co0011ecTBa 1 YKOJIOTHIECKUE 1 0
CHCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonior A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunonepnoe obmiectBo «M3aarensctBo «lIpocBemienue»
* buosorus, 11 xknacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkninonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemienue»

METOJINYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISL
Metoauuka 10 xnacc. [laceunuk

Metoanuka 11 kmacc. [Taceunuk

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

"Otkpsitas mkona 2035" https://2035school.ru/login

SIKmacc" https://www.yaklass.ru/

"Vuu.py" https://uchi.ru/

"Poccuiickas anexTponHas mkosa" https://resh.edu.ru/
"®oxchopa"https://foxford.ru/

"Mos mikoia" https://myschool.edu.ru/


http://www.yaklass.ru/
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