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MNOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHUOJOTHMU TEOPETHUYECKYI0 OCHOBY s
OTIpEJICNICHHS TOAX0J0B K (POPMUPOBAHUIO COJICPKAHUSL YU4EOHOTO MpeameTa
«buonorusn»  coctaBwiaM: KoHuenTyainbHble nojoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJEH, COAEpKAHMS, pEe3yJlbTaTOB OOy4YeHHUS W
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00 OOIIMX LEISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit deaeparuu, a TakKe TIOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU KMBOW MPUPOABI U 00ECIICUCHUN
CYIIECTBOBAHMS UeJOBEUECKOTo oOmiecTBa. COrjgacHO HA3BAHHBIM MOJIOKEHUSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMmMa mo Owuonoruu Ja€r MpencTaBiICHHE O LEIsIX, 00 oOuei
cTpaTerud OOy4yeHHsl, BOCHHMTAHHUA M PA3BUTUS OOYYAIOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «buonorusi», omnpenenser o00sA3aT€IbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypY, paclpeielieHhe MO0 pas3jeliaM M TeMaM,
PEKOMEHYEMYIO TMOCIIEI0BATEIBbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTUKU 0Opa30BATEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00ydaroIuXcCsl.

B nporpamme 1o OHONOTMM TakKe€ YYHMTHIBAIOTCS TpEOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeJIMETHBIM M MNPEIMETHBIM pPE3yJbTaTaM
oOydyeHusi B (OPMUPOBAHMM OCHOBHBIX BHJOB y4e€OHO-NO3HABATEIbHOU
JeSATEeTbHOCTH/YUEOHBIX JIEUCTBUIM O0O0YyYaronuxcsi MO OCBOCHUIO COJIEP KAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI YPOBEHb) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OWOJIOrHM, Oyiarojapss 4emy B HeEl
POCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUPOBAHHEM  €CTECTBEHHO-HAYyYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJOTUYECKOTIO MBILIJIEHUS, IPEICTABIECHUN O 310POBOM
oOpa3e XM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKalollleld MPUPOAHON cpele.
[ToaTOMy Hapsay ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHUM B IMOBCEIHEBHOM >KM3HU IS PELUEHUS NMPUKIAJHBIX 33/1a4, B
TOM 4YHCle: MPO(HUIAKTUKA HACJIEICTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1EJeCO00pa3HOro TMOBEJIEHUS B OKpYXKAIOIIeH MpUPOJHON cpene, aHaiu3a
BJIUSIHUSA XO3SAMCTBEHHOW IEATEIBHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX M
VCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAHON HAIPaBJIEHHOCTH
yueOHoro npeaMera «buojaorus» NpoJUKTOBAHO HEOOXOJAMMOCTBIO 0OeCTIeUeHUSs



YCIOBUH JIJIs1 pEIICHUs OJTHOM M3 aKTyalIbHBIX 3aj]a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOopas Tmpeanosiaraer QopMuUpoBaHHE Yy  OOydaroImUXCs
CIIOCOOHOCTH QIaITUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpenHEro oOIIero oO0pa3oBaHUs 3aHMMAET BaXKHOE
Mecto. OHa obecrnieunBaeT (OpMHUpPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHUA O
HAYyYHOW KapTHHE MHpa, paclIupsieT U 000OIIaeT 3HaHUS O XKHBOW mpupoje, eé
OTJINYMTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W HBOJIOLMH, CO3MAET
yCIOBUSI  JUIA: TO3HaHUS  3aKOHOB  JKMBOM  mpuponbl, (HOpMHUPOBAHUS
(GyHKIHMOHAJIBHOM TpaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO0 U 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOTO MBILIUICHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTHSI UMEET TAKXKE JJI1 PELICHUSI BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  cpeiHero  obmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu odecrieynBaeT yciaoBuUs i (OPMUPOBAHUSA
UHTEJUIEKTYaJIbHbIX, KOMMYHHUKAallUOHHBIX M HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET MHTErpaldyd OMOJIOTMUECKMX 3HAHUU C
IPEJICTaBICHUSAMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O MpeAHA3HAYEHUU y4yeOHOro IpeaMeTa
«buonorus» cocTaBUJIM OCHOBY Ul ONpPENENICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHMIO €r0 COJEp)KaHUS, TMPEACTABIEHHOIO B MpOrpaMMe [0
OHOJIOTUU.

Otb6op coxepkanus yueOHOro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYILECTBIEH C MO3UIMI KyJIbTypOCOOOpPA3HOIO IMOAXO0Jld, B COOTBETCTBUU C
KOTOPbIM OOy4arolMecs: JOJKHBI OCBOMTh 3HAHWUS W YMEHHS, 3HAUMMbIC I
dbopmupoBaHusi OOIIEH KyJbTYphI, OINPEIACAIONINE aJIEKBATHOE IIOBEJICHUE
yeJoBeKa B OKpY’Karollled MpUpPOAHOUN cpenie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWH
3aHHUMAIOT JIEMEHTBI COIEPKAHMsI, KOTOPbIE CIyXaT OCHOBOM 111 (POPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIHOCOOCTBYIOIIMX  T'yMaHHU3ALMH
OMOIOrMYecKOro oOpa3oBaHMUsL.

CTpyKkTypupoBaHHE COJEp)KaHUS y4yeOHOro Mmarepuaja B Mporpamme IO
OMOJIOTMHM OCYIIECTBICHO € YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HaHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPHUPOBI, O €€ YPOBHEBOW OpraHM3allu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIIEIYIONIUE COJIep KaTeNibHble IMHUU: «buonorus kak Hayka. Metozsl
HayyHOro mo3HaHus», «Kierka kak Ouosjormueckas cuctema», «OpraHu3zM Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHe  OOy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra ©W NOpPUOOpPETEeHUE yMEHUM
UCIIONIb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCWCTBUNA B OTHOIICHUH OOBEKTOB
YKUBOM MPHUPOJBI U PEUICHUS PA3IMYHBIX )KU3HEHHBIX IPOOJIEM.

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

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUA O OMOJOTUYECKHX TEOpHsX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
s (opMHpOBaHMS TPEACTABICHUN O ECTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOI0 YPOBHS OpraHU3alli{, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHajlu3a JTaHHbIX O MYyTSX pPa3BUTUSA B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH M TMOAXOJOB K HM3YYEHHIO >KUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTaHOBJIEHHE Yy oOOyyarommxcs oOuiel KyabTypbl, (QYHKIHMOHAJIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKarOLIEro
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHMM 3HAHMM M ONBITA, MOJYYEHHBIX NpPH
M3y4Ye€HUH OUOJIOTUH;

dopMupoBaHHE Yy OOYYalOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW JAESITEIbHOCTH YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHil;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEeU, COOTIOICHUS] ITUYECKUX
HOPM IpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0BAaHU;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIbTYpHI, 151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MTOBCEIHEBHOM XKU3HU JJIs
OLICHKH TOCJIEICTBHI CBOEH AESTENBHOCTH 10 OTHOIICHUIO K OKpY>Katolleil cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHME W COOJIOJIeHHE Mep MNPOPUITAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM yUYE€OHBIM MPEIMETOM, BXOJISALIUM B
COCTaB MpeAMeTHOMN 00nacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».



Jlst m3ydenus: 6nonoruy Ha 6a30BOM YPOBHE CPEIHEro 00Iero oopa3oBaHUs
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buosnorus kak Hayka. CBsizb OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTeCTBEHHBIMH HaykKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonornu B (OpPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MUDpA.
Cucrema OMOJIOTMYECKUX HayK.

MeToibl TO3HAHUS KUBOM MPUPOBI (HAOTIOEHUE, IKCIIEPUMEHT, OMMCAHNE,
u3MepeHue, KiaccuduKkaius, MOJACIUPOBAaHUE, CTaTUCTUYEeCKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

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

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3iIMYHBIX METOJOB MpU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

Kusbie cuctembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpas3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBbIA, OPTAaHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTHYECKU ), OMOCEPHBII.

JlemoHcTpanum:

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

O6opynoBanue: moaenb Mojekyisl JJTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMMHUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTBI. Bo/la 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemiecTB B KieTke. [loanepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HeszaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€ITKOBOM MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAA W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormyeckue Katanmmzatopbl. CtpoeHue  (depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crnenubuyHocTh. KodepmeHntol. Burtamunsbl.
OTnuuus pepMEeHTOB OT HEOPTAHUUYECKHUX KATallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TVIFOKO3a, pubo3a W J1e30Kcupud03a),
aucaxapunipl - (caxaposa, JIaKTO3a) W ToJMcaxapulibl  (Kpaxmal, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlununer:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapodumsHO-
ruapodoOHbie  cBoiicTBa. buonormueckne ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHUH.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JHK. Ctpoenue u ¢pynknuun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIum.

[{uTonorus — Hayka o kietke. Kierounast Teopust — npumep B3auMOIEHCTBUSA
uei 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3y4YEeHHSI KIETKU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKH — KIIETOK:
3aMKHyTas HapykHas meMOpana, mosiekynbl JJHK kak renerwyeckuii ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KIETOK: JSyKapuoTHUecKass W Mpokapuotuueckas. (OcoOeHHoCTH
CTpOEHMsI NpoKapuoTHueckor kineTku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [Inazmaruueckas meMOpana, e€ cBoiicTBa U pyHkuuu. [{luronmnaszma u eé
opraHousibl. OnHomeMOpanHbie opranouabl kietku: JIIC, ammapar [Nombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTraHOWIBl KJIETKA: MUTOXOHJPHWHU, IUIACTHUIBIL.
[IpoucxoxxkneHne MHUTOXOHIpUM M 1miactun. Buasl nmactua. HememOpanHble
OpraHOMJIbl KJETKH: PpUOOCOMBI, KIETOUYHBIA LEHTP, LUEHTPHOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OpTraHOUI0B KIIETKU. BKiItoueHus.

SAnpo — perynaTopHblil neHTp kieTku. CTpoeHue sijpa: sjiepHas 000y0uKa,
KapHoIlUla3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpaUu:

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

Hnarpammer:  «PacnpeneneHne XHMMUYECKHMX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEL».

Tabmuubl u cxemsl: «llepmoanueckas Tabivlia XUMUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOb, «brocnnTes 6enka», «CTpoeHrne MOJIEKYIIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne MonexyIbl



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

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

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

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

JlabopatopHas pabora Ne 2. «UM3yueHue CTpoeHHS KIETOK pacTeHUH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONIpernaparax M HX
OTHICAHUEY.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTaCTUYECKUIT OOMEH) U
JUCCUMUJISIIIUS (QHEPreTHUECKUl OOMEH) — JBE CTOPOHBI E€IWHOTO IMpollecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMS BEIIECTB M JHEPTUM B MOHUMAHHUH
MeTabom3ma.

Tumnbel oOMeHa BemecTB: aBTOTpOodHBIN U reTepoTrpodHbii. Poias dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3el  QorocuHTe3a. Peakiuun
dborocunTeza. DPpdhekTuBHOCTH (hOTOCHHTE3a. 3HaAUCHUE (POTOCHUHTE3a JJIsl KU3HU
Ha 3emiie. BiusiHue ycioBuil cpefpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCUHTE3UPYIolue OakTepur. 3HAUYCHUE XEMOCUHTEe3a st
JKW3HU Ha 3eMIIe.

DHepreTrueckuii oOMEH B KIIeTKe. PaciiemieHue BEIIeCTB, BBIICICHUE U
aKKyMYyJIUPOBaHUE »HHEPrUM B KIETKE. OTamlbl SHEPreTHYeckoro oOMeHa.
['muxonu3. Bpoxkenue u ero Bujibl. KHUCIOpOJHOE OKHCIEHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOE dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakuum wmarpuuyHoro cumHTe3a. [‘eHermueckas wuHdopmamus u JHK.
Peanuzanusi renernueckoil wHboOpManuu B KieTKe. ['€HETHYECKHl KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Otambl TpaHchsanuud. KomaupoBanue aMHUHOKHCIOT. Pons pubocom B
OouocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOGHHOCTH CTPOCHHS M KU3HEHHOTO IIMKJa BHPYCOB.
baktepuodaru. bone3nn pacTeHU, JKUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedurura yenoseka (BUY) — Bo3oymurens CIIM/la.



OOpatHass ~ TpaHCKpHWIIIIUS, peBepraza W  uHTerpaza. lIpodunaktrka
pacrpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«HepreTudeckuii oOMeH», «Xioporact», «Dorocunredyn, «Ctpoenne JJHK»,
«Ctpoenune n GyHKIIMOHUPOBaHUE reHay, «CuHTe3 O6enkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIH 1ukia Bupyca CIIN/da,
oakTepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: monaenu-anuinkanuun «Yasoenue JHK u tpanckpumims»,
«buocuntes 6enka», «CTpoeHue KIeTkw», Mmojaenb cTpykrypsl JTHK.

Tema 5. Pa3MHo:KeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

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

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKU CMBICIT MUTO3A.

[Iporpammupyemasi THOENb KIETKHA — allONTO3.

@DopMbI pa3sMHOKEHHsI OPraHU3MOB: O€ecIionoe U nojoBoe. Buabl Gecnonoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOJIOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, nmpoucxoadiue Ha CTaausX Menosa.
IToBenenne xpomocoM B wmenose. KpoccuHrosep. buonornueckuit cmpicin u
3Ha4YeHUE Meno3a.

['amerorenes — mnporecc o0Opa3oBaHUS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKU U sIMYHUKA. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX
KJIETOK — TameT (CnepMaro3ou], SHLEKIIeTKa) — CIIepPMAaToOreHe3 W OBOTCHES.
OcoOEHHOCTH CTPOCHHS SIMIICKICTOK W CrepMaro3ougoB. OII010TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtarbl SMOPUOHAILHOTO Pa3BUTHUS Y TMO3BOHOYHBIX >KHBOTHBIX:
npoOnenue, racTpyisiiusi, opraHorese3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HenpsiMoe (JIMUYMHOYHOE). BiusHue



CpeIlbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHS.

JleMoHCTpauM:

Tabmumplt U cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHuU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pAaCTeHH», «BereraTuBHOE pa3MHOXKEHHE
pacteHuit», «Jlenenne kierku OakTepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kietounslii 1ukin», «Permukanus JHK», «Mwuto3y,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3BuTHE», «['aMeToreHes3 y MIEKOMUTAOMINUX U
4enoBeka», «OCHOBHBIE CTAIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpONpenapaThbl «CrniepMaTo30H /161
MJICKOITATAIOLIETOY, «SMIIEKIIeTKa MIIEKONUTAIOWEro», «KapuokuHe3 B KIeTKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUIMKalIMs «JleleHne KIETKW», MOIEIb
JIHK, monens MeTada3zHO XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabora Ne 3. «HaOmromerwe MmTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JTyKa HA TOTOBBIX MUKPOIIPENApaTax)».

JlaGoparopuas pabota Ne 4. «/3ydyeHue CTpPOCHHUsSI TMOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMIApATAX .

Tema 6. HacjieqcTBEHHOCTh U H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropusa pa3BuTus reHeTUKUA. Poib nuTonoruun
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHeTUKH (THOpPUI0IOTHUYECKHi,
LIUTOT€HETUYECKUM, MOJEKYISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE T'€HETUYECKHE
noHsATUsA. [ 'eHeTn4eckass CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MonorubpuHoe CKpellMBaHue. 3aKOH €IMHOO0Opa3us THOPHIOB IEPBOTO
nokojeHus. [IpaBuino JOMUHMpOBaHMS. 3aKOH pACIICIUICHHUS  IMPU3HAKOB.
['unioresa ynuctotel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpeuMBaHue. 3aKOH  HE3aBUCUMOIO  HAacleJ0BaHUs
npu3HaKkoB.  lluToreHeTMUYecKHUe  OCHOBBI  JUTHOPUIHOTO  CKPEIIUBAHMUS.
Ananu3upyrolee ckpenpanue. Mcnonp30BaHue aHaIU3UPYIOLIETO CKPEIMBAHUS
JUTS OTIPEICIICHUSI TEHOTHUIIA OCOOM.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHMIO T'eHOB. HapylieHne cuemnyieHusi TeHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThl.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETIEHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporamMeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3mMeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN ps M BapUallMOHHAS KPUBas.
Hopma peakuuu npusHaka. KonndecTBEHHBIE M KAYE€CTBEHHBIE NMPU3HAKUM M UX
HOopMa peakuuu. CBoicTBa MOIU(DUKATTMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM TEHOTUNUYECKas, M3MEHYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meilo3 M MOJOBOM TpollecC — OCHOBAa KOMOMHATHUBHOM
U3MEHYUBOCTU. MyTannoHHas u3MeH4nBocTh. Knaccudukanus MyTaluii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (GaKkTOpHI.
3aKOH rOMOJIOTMYECKHUX PSA0B B HacCHeACTBEHHOM n3MeHunBoctr H. M. BaBuiiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBeKa: TCHEAJTOTHISCKNM, OJIM3HEI[OBBIM, [IMTONCHETUUCCKIUI, OMOXUMHYISCKHM,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENICIICHHE ICHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM UHCIJE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBennole 3a00JeBaHUsA YEIOBEKA: TEHHbIE O0OJIe3HH,
OOJIE3HH C HACIEACTBEHHOHN MpPEeApPaCONOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue W TreHepaTuBHbIE MyTaluu. CTBOJIOBbIE KIETKHU. [IpUHIUIIBI
3I0pOBOT0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TEHETHUECKUX
Oone3Hel. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUHM T€HETUUECKUX 3a00JI€BaHMI YeIOBEKa.

JlemoHcTpanum:

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

Tabmuuplt u  cxembl:  «MOHOTMOpUAHOE  CKpEIIMBAaHUE U €ro
IATOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS W €ro LUTOreHETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JIuruOpuaHOe CKpeluBaHUE,
«lluTonornyeckue  OCHOBBI  AUTHOPUAHOrO  CKpeIIMBaHus»,  «Meio3y,
«B3anmMoAenuCcTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYeCKrue KapTbl pPAaCTECHUH,
JKUBOTHBIX M 4eJoBeKa», «['eHeTHka moia», «3aKOHOMEPHOCTH HACIJIEIOBAHUS,
CUEIUIEHHOr0 ¢ mnoiom», «Kapuotumsl 4yenoBeka H KHBOTHBIX», «Buael
U3MEHUYHUBOCTHY», «MoaudukanroHHas HU3MeHYMBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiIukanun «MOHOTHOPUIHOE CKPEITUBAHUE),
«Henonnoe npomuHupoBanue», «JurnbpunHoe ckpemuBanuey», «llepexpéct



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

JlaGopaTopHblie M mpakTHYecKue padoThI:

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

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

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

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

Tema 7. Cennexunsi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIHUU U JIOMECTHKAIIMS.
VYuyenue H. . BaBwioBa 0 1eHTpax TNPOUCXOXKIEHUS H MHOT000paszus
KYJbTYPHBIX pacTeHUU. LIeHTpBhl MPOUCXOKIECHUS NOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUHW M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOpOIACTBEHHOE
CKpeluBaHue — HWHOpuauHTr. Yucras nuHusa. CKpelluBaHUE YHUCTHIX JIMHUMH.
['ereposuc, wiu rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — AyTOPUJIUHT.
Otnanénnas rulOpummzanuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHes W
MOJyYCHUE TIOJUILIONIOB. JIOCTMIKEHUSI CENEeKUUM PACTCHUW, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buorexHONOrUs Kak OTpacib MPOU3BOJACTBA. ['€HHass WHXKEHEpHUs. OTarbl
co3ganusi pexomoOuHanTHou JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanne BBICOKOMPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkoyloruyeckue W 3thdeckue  mpobiembl. MO —  reHeTHuyeckd
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunos, Y. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuipl 1 cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOT00Opas3us
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHmity, «Otnanénnas rudpuau3anus», «Padorer akagemuka M. ®@. Banosay,
«lomumnongusy, «OObEKTH OuoTexHonorun», «KiaeTounele KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U nepeHoC TeHOB, XPOMOCOMY.

O6opynoBanue: MyJIsIKH TUIOJ0B U KOPHEIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii « CenbCKOX03IMCTBEHHBIE PACTECHUS.



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJIEKIUU PACTeHUHA U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3sHCTBO, J1ab0OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTO B OMOJOrMU. BiusHuEe 3BOJIIOIMOHHONW TEOPUU HA PAa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa sBomonuu. llaseoHTosIOrMueckue: MoOCIeq0BaTENBHOCTD
NOSIBJIEHUS BHJIOB B TMAJEOHTOJIOIMYECKOW JIETONUCH, NEpeXOoAHbIe (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuune GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pazIuyusl 3MOPHUOHOB pa3HBIX BHJIOB
IIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYIIPHO-OMOXMMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX IyTEeH Yy BCEX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. Jlapuna. IIpennoceuiku  BO3HMKHOBEHUS
JapBUHM3Ma. JIBIKyIlME CHUJIBI 3BOJIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE
Pa3MHOXEHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpPEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boonuu (CTI) U €€ OCHOBHBIC MOJIOKECHUS.

Muxkpossosrorus. [lomynsuus kak eMHUIA BUAA U 3BOIIOLUN.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Ipupojae. MyTallmoHHBINA
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOMyNsIlIMOHHBIE BOJIHBI U Aperd
reHoB. M3omsuus u Murpausi.

EctecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrop s3Bojouun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPraHU3MOB Kak pe3ynbTar 3Bojonuu. [Ipumepsr
PUCIOCOOICHUI Yy Oprannu3MoB. ApoMopd03bl U HAHOAJANTAIIIH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBosorusi. PopMbl  3BONIONUU:  QuUIIeTUYECKAsl, JAUBEPreHTHAas,
KOHBEpreHTHasl, napauienpHas. HeoOpaTuMocTh 3BOTIOIIH.

[IponcxoxieHne OT HeClEeUHaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anys. AJanTUBHAS paguarus.

JleMoHCTpaUM:



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

Tabmuibl u cxembl: «Pa3BuTHe opraHnuecKkoro Mupa Ha 3emiie», «3apoIbIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbOBI  3a
cylecTBoBanue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pa3ue COpTOB PACTEHUID,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsuum»,  «MyTranuoHHas
U3MEHUYMUBOCTBY, «ApoMopdo3bl», «anmoamantanumy», «OOmWas aereHepamus»,
«/IBmxymue cuibel 3Boirounny, «Kapra-cxema wmapmipyra myremectBus Y.
Hapsuna», «boprba 3a cymecTtBoBaHue», «lIpUcrmoco6IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTUUECKOE BUI000PAZ0BAHUE.

OOopynoBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMM THIAMHU OKPACKH,
HaOOp TUIONOB W CeMsiH, KoJuteKius «[IpuMepnl 3alUTHBIX MPUCTIOCOOJICHUN Y
YKUBOTHBIX», MOjielib «OCHOBHBIEC HAIMPABICHUS HBOJIIOIUNY», 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapta wmupa, Koiekuus «DopmMbl COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojaenb anmiukamus «llepekpéct
XpOMOCOM», BiaXHbIE Tpenapatbl «Pa3Butue  Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpernapat «Jlpo3oduina» (HopMa, MyTan (OpPMbI KPBUIbEB U
OKpacKH TeJna).

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

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

JlaGoparopnas pabora Ne 2. «Onucanue mpUCIIOCOOJICHHOCTH OpTaHW3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMue.

JloHay4dHble TPEACTABICHHUS O 3apOXkKACHUU >KU3HH. HayuyHble rumoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 W maHcrepMus. XuUMHUYecKas
ABOJIONMS. AOMOTEHHBIA CHUHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIepUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKOU 3BOTIONNHY. HauanbHble 3Tambl
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJETKH. [lepBble KJIETKM M WX DBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYII dKUBBIX OPTraHU3MOB.

Paseutne xu3Hu Ha 3emie no spaMm u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas 3pa u €€ TEpHOIbl: KEeMOPUKCKUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa u €€ epUoIbl: TPUACOBBIHN, IOPCKU, METOBOM.

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



XapakTepucTuKa KJIuMara U reoJIorM4ecKux npoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd Hu
XKUBOTHBIX. [l0osiBIIEHHE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE H>BOOUMHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesIoBEeKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToapl M3ydeHHs aHTpororeHe3a. CXOACTBa H
pa3InyMs YeJIOBEKA U )KUBOTHBIX. CUCTEMaTHYECKOE MOJ0KEHHUE YEIOBEKA.

JBwxkymue  cuibl  (pakTopbl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3  >KU3HH,
U3rOTOBIICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymeneli, YemoBek mnpsAMOXonsmMi, YemoBeK HeaHIepTalbCKui, YeloBek
pasymHblii. Haxonku HCKoONaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOI'O MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHIOJIOWHAS
(a3maTcko-aMepuKaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpEACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSIM CYyIIECTBOBaHUSA. ENMHCTBO YelOBEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. [lactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuie! 1 cxembl: «Bo3auknoBenre CoJIHEUHOM CHUCTEMEBI», «Pa3Butne
opraHuueckoro wmupa», «PactutenpHas kietka», <«KuBoTHas  KieTKay,
«IIpokapuoTnueckass Kierka», «COBpEeMEHHas CHUCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS 4YEIOBEKa M YeJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «llpeBHenmmue moam», «pesHue moam», «llepBbie
COBPEMEHHBIE JTHON», «HeI0BEeUEeCKUE pachly.

O6opynoBanue:  mysku  «IIpoucxoxkaeHue — 4denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMaHbOHIA), CJIENKUA WIH
M300pKEHHSI KAaMEHHBIX OpYyJIUW MEepPBOOBITHOIO 4YelloBeKa (KaMHHU-YOMIEpPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYECcKas Tabnuna, KoyuieKmus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

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



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

Tema 3. Opranu3mbl  OKpPY:Ka0UIIasi cpeaa.

OKOJIOTHS KaK HayKa. 3aa4 U pa3Jesibl IKOJIOTMU. MeTOIbl KOO HYeCKUX
MCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruueckue ¢akropbl. Kinaccudukanus 5SKOIOrMUECKUX (DaKTOPOB:
abuoTtnyeckue, OWOTHMYECKHE U aHTPOINOreHHble. JIeHcTBHE HSKOJIOTUYECKHUX
(baKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOphl: CBET, TeMIepaTypa, BIaKHOCTb. DoToOnepuoan3M.
[IpucnocoOnenust OpraHU3MOB K  JACWCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckrne puTMBl.

buotnueckue (hakTopHl. Bungrsr OMOTHYECKUX B3aIMOJIENCTBUH:
KOHKYpPEHLUS, XUIIHUYECTBO, cUMOMO03 U ero ¢opmsbl. [lapasurusm, koomnepauus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIU3M,
HEeUTpau3M. 3HaueHHE OHOTHYECKHUX B3aUMOJECUCTBUN JUIsl CYILIECTBOBAHMS
OpraHU3MOB B IMTPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH romyysinud. (OCHOBHBIE —ITOKa3aTeln
NOMYJSILUNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
MuUrpanys. J[mHaMrka 4ACIEHHOCTH MOIYJISIUN U €€ PEryIsiusl.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: kapta «IIpupognsie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranuzMoBy», «®Potonepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTU NOMYJIAIMU UHDY30pun-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHnas pabota Ne 3. «Mopdomornueckrne 0COOEHHOCTH PaCTCHUH W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrdaeckast padota Ne 2. «I[loncdy€r mIOTHOCTH MOMYJISAIUI pa3HBIX BUIOB
pacTeHUu.

Tema 4. CoobuiecTBa M 3K0JI0THYECKHE CHCTEMbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbsl OHMOIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBasi). Buasl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (d9kocuctembl). IlonstTue 00 »skocucreme u
ouoreoneHoze. OyHKIMOHAIBHBIE KOMIOHEHTBHI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muiieBble) YpOBHM JKocucTeMbl. [luieBble I1emd HU  CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: OHMOMAacca, MPOAYKIHUA. IKOJOTUYECKUE
nupamMuibl: MPOAYKIIMHM, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpaszue kak ¢akrtop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6umocdepe. I'panuliibl, coctaB U CTPyKTypa
ouocdepnl. Kuboe BemiectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
r100aIbHOM JKOCHCTeMBbl. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yriepo/a,
a3oTa). 30HAJIbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMiau. AHTPONOTeHHBIE U3MEHEHUs B Orocdepe.
['mo0anbHbIE 3KOJOTUYECKHE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI U YEJIOBEYECTBA. CoxpaHneHnue
Oropa3zHo00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocgeprl. OCHOBA palMOHAIBHOIO
VIOPABJICHHUS TNPUPOJHBIMU pECypcaMU M UX HCHOJb30BaHHE. JloCTHKEHHS
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnaacknii.

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemum nuTaHus», «IKOJOTHYECKAs] MHUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jiecan, «buorneHo3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MpPUPOAY», «BaxHelmne HMCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeHIIas cocTaBIsIOILIAs
ounochepr», «DakTopel aerpaganuu nouBy», «llapHukoBbii 3PdexT», «DakTopsl
paarMoaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenne >xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopoT a3ora B mpupozae».

O6opynoBanue: Mojeab-aniiukanus « Tunuyabsie OMOIICHO3bI», TepOapuid
«PacTtutenbHble cO00IIECTBaY, KOJIEKIMH «bruoneHo3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TepOdapud ¢ KOJUIGKIUU pacTeHUH U
YKUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM JKOJIOTHUYECKUM TPyMIaM OJHOTO BHIA,



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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMbLI 11O
bBMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacno ®I'OC COO, ycraHaBauBarOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOGHHs  OOyyaromMMHUCA HpPOrpaMM  CpeaHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIWYHOCTHBIX PE3YJbTAaTOB OCBOCHUS Mpeamera «buosiorus»
BBIJICJICHBI CIIEYIONINE COCTABIISAIONIUE: OCO3HAHHWE OOYYAIOIIMMUCI POCCUHCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbBHOCTH
U CaMOONpEACICHUI0, HAIMYWE€ MOTHUBAllMU K OOy4YeHHUIO  OHOJIOTHH,
[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOECXKICHHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OMOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKAMH, NPUCYLIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TITaHbI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS NpeameTa «bHOJIOTHs» TOCTUTaloTCs B
€IUHCTBE Y4YEOHOM M BOCHUTATEIHLHON JCSATEILHOCTH B COOTBETCTBUH C
TPAIUIIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UUUU JIMYHOCTH, MAaTPUOTU3MA,
YBOKEHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTApUIEMY MOKOJECHHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPEeKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIeAU0 U
TPAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupoiae u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS y4yeOHOro mnpeaMera «buomaorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOU II€HHOCTHBIX
OpUEHTAllM{, TO3WUTHUBHBIX BHYTPEHHHX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOILIECCE PeaU3allMi OCHOBHBIX HAIpPABJICHUM
BOCHUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUaAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpPaB M OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON JESITEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX W MO3HABATEIBHBIX 3a71a4, BBHIITOJTHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJay, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM JIEATENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HapoOAy, UYyBCTBA OTBETCTBEHHOCTH IEpE]
PonuHoM, ropmoctm 3a cBOWM Kpad, CBOKW PoanmHy, CBOM S3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSTHUKAM IPHUPOIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWMOJOTHM, TOHUMAHMUS 3HAYCHUsT OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHHI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAda, OOLIECTBEHHBIX OTHOIIECHUI;



MMOHMMAHHUE 3MOIIMOHAIIBHOTO BO3/ICUCTBUS KUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHNA, (POPMUPOBAHHS KYJILTYPHI 310POBbsI U
IMOLMOHAJIBLHOIO 0JIArONoJyYns:

NOHMMaHHWE W peanu3alus 370pOoBOro © 0Oe3omacHOro olpa3a KU3HU
(310poBOE  TNUTaHWE, COONIOACHHME TUTMEHMYECKMX TpPaBWI W HOPM,
cOQJIaHCUPOBAHHBIM pPEXKUM 3aHATUH U OTAbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (DU3HUECKOMY M TICUXHUECKOMY 37I0POBBIO;

MOHMMAHUE I1IEHHOCTH NpaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIMIX, YIPOKAIOMINX 3J0POBbIO U KU3HHU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOJIIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKON M COLMAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIILHO
BBITIOJIHATH TAKYyIO AESATEIbHOCTD;

HMHTEpEC K pa3iuuHbIM cdepam npodhecCuOHATBLHOU NeATeTbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymed npodeccu W peaau30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0 M CamMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) DKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIIEHWE YPOBHS OKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX [MOCIEACTBUM  JIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00AILHOrO XapakTepa JKOJIOTMYECKUX MPoOJieM M MyTeu HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HaHWS W YMEHUS TpPU pEeHIeHUH TMpoOJeM, CBA3aHHBIX C PalMOHAIHHBIM
MPUPOONOIb30BaHNEeM  (COOMIOJIEHHE  TpaBWUJ  TOBEJACHUS B MPHUPOJIE,
HaIpaBJICHHBIX HAa COXpPaHEHHUE pPAaBHOBECHUS B HSKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JICWCTBHM, MPUHOCAIIMX BPEd  OKPYXKAIOLIEH
NPUPOIHON Ccpefie, YMEHUE MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTUYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILATh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHUYECKON KYIbTYpHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTHYECKOMN JEATENBHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS

c(hOpMHPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPULICHCTBOBAHUE SI3BIKOBOM M YHWTATEIICKOM KYyJNbTYpPBl KaK CpEICTBa
B3aMMOJICHCTBUS MEKY JIFOAbMU U ITIO3HAHUS MUDPA;

NMOHUMAaHUE CcrnenupuKkn OHOJOTUM KaK HayKHh, OCO3HAHHMS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IETOCTHOTO
MpEACTaBICHUS] 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIIecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEelIEeHUU MpodiieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieyeHuss HOBOTO YpPOBHS DPa3BUTHS MEIULMHBI, CO3JaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECYpCHbIE  MPOOJEMBbl  pa3BUTHUSA
YEJI0BEUECTBA, MMOMCKA MyTeW BBIXOAA U3 IJI00AJBHBIX HKOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB M (OPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHMOJIOTMYECKHX 3HAaHUW B LEJAX
MOBBIMICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GopMupyemon
IPU U3y4YEeHUH OMOJIOTHH;

MNOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BATh TOJIy4aeMble 3HAaHUA IS aHaidu3a M
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOIAIIMX B HEM HM3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4HBIX (PAKTOB W
VMMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
peuieHust Ipo0yieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUYAJIbHO U B TPYIIIIE;



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

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMbIe Ui (OPMHUPOBAHMS MHPOBO33PEHUS OOYyHarOUIUXCs
MEXKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB IIO3HAHWS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBIICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeIOBaHUe,  HAONIOJICHHE, U3MEpPEHUEe, DJKCIEePUMEHT U JAPYIHX),
YHUBEpCAJIbHBIC y4eOHBbIC JEWUCTBUSL (TMO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmHpoBaHue (YHKIMOHATIBHOM
IPaMOTHOCTH ¥  COLIMAJBHOW KOMIIETEHIMU OOydYarolluXcsi, CHOCOOHOCTb
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS U  yHUBEpCAlbHble YydeOHble JEHCTBHS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIE PE3YNIbTaThl OCBOEHHUS MPOrpaMMbl CPEAHETr0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPaXKaTh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIOrHYECKHE JeiCTBHUS:

CaMOCTOATENBbHO  (OPMYJIHMPOBATH W aAKTyalU3UpoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHMM 3HAHUM IPUEMBI JIOTHYECKOIO MBIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, KiiacCupUKaluu, 0000IIEHUs), PACKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATHUSMH);

ONpENENATh LEIU JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI IESITEIILHOCTH C IIOCTABJIEHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMUECKHE paCCyKJeHUA (MHAYKTHBHBIC, JACNYKTUBHBIC, TIO
aHAJIOTMM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHBOPEUYUS B PACCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHATH  CXEMHO-MOJEJbHbIE  CpeacTBa st MPEICTABICHHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOIIEHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEUYMH  Pa3HOr0  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

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

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJE€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOMN AESATENBHOCTH,
HaBBIKAMHM  pa3peuieHus NOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAO0B PELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JEATENBHOCTH IO IOJYYEHHID HOBOIO
3HAHMS, €r0 HHTEpPIpETald, NPeoOpa3oBaHUI0O M MNPUMEHEHUIO B y4eOHBIX
CUTYalIUsIX, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIBHBIX MPOEKTOB;

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

CTaBUThb U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENbHOM
NEeATEIbHOCTH U KU3HEHHBIX CUTYaIIHSIX;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUINOTE3y €€ pEeIICHUs, HAXOAUTh apryMEeHTbl AJi1 JO0Ka3aTeIbCTBa
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEUICHUS 3aJadd  pe3ysbTarshl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh 1EJICHANPABICHHBI MOMCK IEpeHoca CPEACTB U CIOCOOOB
NENCTBUA B IPOPECCUOHAIIBHYIO CPEAY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO M MPAKTHYECKYIO O0JacTH
KU3ZHEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEIJararb OPUTHMHAIBHBIE MOIXOJbl M pPELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, JOITYCKAIOIIME AIbTEPHATUBHbBIC PELICHHUS.

3) padora ¢ uHpopManHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJOBApSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM MpECTaBICHHS, KpUTHUECKHU OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

dbopMynupoBaTh 3alpOChl U MPUMEHATh Pa3JIMYHBIE METOIBI MPU TIOUCKE 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 uHpopMaIuu (CxeMbl, TpapuKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KauyecTBE CpPEICTBA MpU padoTe C
OHoJOornyeckod HMHQPOpMALME: MPUMEHATh XUMUYECKHE, (U3HUECKHE U
MaTeMaTU4YeCKHe 3HAKU U CHMBOJIbI, (OpMyIibl, abOpeBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) ob1menue:

OCYULIECTBJISITh KOMMYHUKAILIMK BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JHUCKYCCHUHU IO CYIIECTBY OOCYKJIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBIIOJHEHHS MpeaiaraeMou
3aJ]auM, YYUTHIBATh UHTEPECHl U COINIACOBAHHOCTb MO3MLMHA APYTUX YYaCTHHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHMS, MOHUMAaTh 3HAYCHHE
COLIMAJIBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHGIMKTHBIX CHTYyaIui,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJEUCTBUS, NMOHUMATH
HaMEpPEHUs JIPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaATLHON
paboThI IPU PEIICHUH OUOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHS TPYNIOBLIX (HOPM B3aMMOJCHCTBYSI IPU PEIICHUN yU4eOHOMN 3a1a4u;

BbIOMpaTh TEMATUKy W METOJAbl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0TO YJieHa KOJUIEKTHBA,



OPUHUMATh L€  COBMECTHOM  JIEATEIbHOCTH, OpPraHu30BBIBaTh U
KOOPJIMHUPOBATh IEUCTBHA IO €€ INOCTHKECHHIO: COCTABJIATH IUIAH JIEUCTBUM,
pacnpeneniaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KaXKIOTO Y4YaCTHHKA KOMaHIbl B
oOIIMii pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIEHUBAaTh HAEH C TMO3UIUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTyalUsIX, IPOSBIISATE TBOPUECTBO U BOOOpaAKEHHUE, ObITh NMHUIIMATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBUAMM:

1) caMmoopraHu3amnusi:

UCIIOJIb30BaTh OHOJIOTUYECKUE 3HAaHUS [UIsl BBIIBICHUA NpoOJIeM U UX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUMX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIIATh ITO3HABATENIBHYIO JESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalHsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MNpoOJeMbl C  y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUM;

Jies1aTh OCO3HAHHBIN BbIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHHUIO IIHPOKON 3SPYyIULIMH B
pa3HbIX 00JIaCTSAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOW 0Opa30BATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHWBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO HX
CHUKEHMUIO;



IIPUHAMAaTb MOTHMBBI M apryMEHTBbl JPYTMX IIPH aHajau3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

NPUHUMATh Ce0sl, MOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIPH AHAINU3E pE3yIbTATOB
NEATEIbHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh IOHUMATh MUP C ITO3ULIUHU APYTOrO YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue Juist yaueOHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI AEUCTBUN MO OCBOCHUIO, HHTEPIPETAIIUM U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS U
INPUMEHEHUIO 3HAHUW B PA3jIMYHBIX YU4E€OHBIX CHTyallUAX, & TAKKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeaMerHble
Pe3yJIbTaThI MIPEICTABICHBI IO roJIaM O0yUYEHUsI.

[IpeameTHBIE pe3yNbTaThl OCBOCHHS y4ueOHOro npeamera «buosorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON ECTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUICKUX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHME pPACKpbIBAaTh COAEpkKaHHE OHOJOTMYECKHMX TEPMUHOB U TOHSATHUI:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (0OMEH BEIIECTB M IPEeBpaIlCHHE
DHEPTUM), TOMEOCTa3 (CaMOperyJssiys), YPOBHEBAs OpPraHU3aIUs KUBBIX CHCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIHS), HACIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE HU3JIaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHAs,
MyTallMOHHAs, IEHTpPaJbHAs JOoTMa MOJEKyJIsIpHOU Owuosoruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacteHuil H. M. BaBunoBa), onpenensite IpaHULIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOMIOAEHUE U
ONMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys W IPOBEICHHE
OMOJIOTMYECKOTO  JKCIEpUMEHTa,  BBIIABW)KEHHE  THUIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX]ly HCCIIETyeMbIMH BEIMUYMHAMH, OOBSICHEHHE MOJYyYEHHBIX



pPE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPHH M 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYyIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
IYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILCHUS SHEPTHHU B KIETKE, (OTOCHUHTE3a,
IJIACTUYECKOTO W DJHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHBIC 3HAHUS JUIsI OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl TPUHITHUS MPAKTUYECKUX PEHICHUN B MOBCEIHEBHOM
KU3HM C I1IeNibl0 oOecrieueHusi Oe30MacHOCTH CBOETrO 3/I0pPOBbS M 3/I0POBbS
OKPY>KaIOIIUX JIOICH, COOII0/IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
IPUPOHON cpese, TMOHMMaHHWE HEOOXOAMMOCTH WCIIOJIB30BAHUS JOCTHKCHHM
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHIA UL PAallMOHAIBHOTO
PUPOOTIOIH30BAHNUS,

YMEHHUE pellaTh »JJIEMEHTapHbIE TEeHETUYECKHE 3aJayd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHMWE, CIICTNICHHOE HAClIeAOBaHUE, COCTAaBISTh CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKa3aHusl HACJICIOBAHUS TPHU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpPHBIE M MpaKTHUYECKHe paboThl, COOJI0NATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHUBAaTh W HWHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTHYECKOTO  COACPKAHMSI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaibl), STUYECKHE AacCTleKThl COBPEMEHHBIX HCCIEIOBaHUNA B OWOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 11
Kjlacce TOKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHAIHLHOM
I'PaMOTHOCTH Y€JIOBEKA TSI PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJACpKAHWE OHOJIOTMYECKUX TCPMHHOB WM TTOHSTHMA:
BU/I, TIOMYJISALNSI, TEHOMOH/I, IBOJIIOIMS, ABUKYIINE CHIIBI ((DAKTOPHI) IBOJIOIHH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, IKOJIOTHIECKUE (DAKTOPHI,



DKOCHUCTEMA, MPOJIYUEHTh, KOHCYMEHTBI, PEAYyLEHThl, LEeNU MUTaAHUs,
AKOJIOTHYECKas upamua, OMoreoreHos, onocdepa;

yMEHHE U3Jaratb OHOJOTHYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimeBoro cxoacrBa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit ’Bomornuu A. H. CesepuioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMH HAYyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOJAEHUE U
ONKMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  DJKCIIEPUMEHTA,  BBIABHKEHUE  TUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYUHAMU, OOBSICHEHHE MOJYyYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHM, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BMJOB, NOMYJSLMHA, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreolEeHO30B U JKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEJICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHMS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEIIECTB M IIOTOKAa HSHEPIMU B DSKOCHCTEMAX, AHTPOIOTE€HHBIX HW3MEHEHUW B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, IS NMPUHATHUS NMPAKTUYECKUX PELICHHWN B MOBCEIHEBHOMN
KU3HU C 1IeNIbl0 oOecreueHus Oe30MaCHOCTH CBOEro 3JI0pOBbS U 3J0POBBS
OKPY>KaIOIUX JI0AEH, COONII0/IEHUSI HOPM I'PaMOTHOTO MIOBEJICHUS B OKpYKaroIIen
NPUPOAHON cpefie, MOHMMAaHWE HEOOXOAMMOCTH WCIONb30BAHUSA JOCTHKEHHM
COBPEMEHHOU OMOJIOTUH JUIsl pallMOHATBHOTO MPUPOI0NO0JIb30BAHUS;

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

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TMPaKTHUYECKHe paboThl, COOI0NATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OILEHMBATh W HUHTEPIPETUPOBATH HHPOpMAIIUIO
OMOJIOTMUECKOTO  COACpKAaHMsI, BKJIIOYAIONIYI0 TICEBJOHAYyYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpWBaTh  TJ00aTbHBIE  JKOJOTUYECKUE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHBIE W YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKY0 UH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh IOHSITHIHBIN arapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IlpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 bronorns kak Hayka 2 05 https://m.edso00.ru/7f41c292
bub6mnoreka [IOK
2 X 1
MBLIC CHOTEMEL H HX Oprattusaiii https://m.edsoo0.ru/7f41c292
bubmnoreka [IOK
X i 1
3 MMUYECKUH COCTaB M CTPOCHUE KICTKU 8 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 X
HBHEACATETLHOCTD JICTIH 6 https://m.edso0.ru/7f41c292
5 PasMHOkKEeHME U MHIUBHYAIBHOE PA3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U I3MEHUYUBOCTD 8 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BpeMi https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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

11 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
! IBOIOLHONHAS GHOTOTHS d ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > . https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4 Coo011ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f4lcc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosanuyecrBo yacos DJIEeKTPOHHBIE
undposbie
Ne i/ Tema ypoka Kontpoabubie | IlpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.eds00.ru/863e632a
Merto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1 bubnuoreka [IOK
2 1 0.5
«/Mcnonp30BaHue pa3IMUHBIX METOOB IIpU https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJOTHYECKHX O0BEKTOBY
3 buonornueckue cucTeMsl, MPOLECCH U UX 1 bubnmnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHYEeCKU cocTaB KiIeTKu. Boga u 1 bu6nuoreka [JOK
MHHEpPAIBbHBIE COJIN https://m.eds00.ru/863e674e
bu6mmoreka [IOK
b . 1
> e, COCTaB i CTpoeHHe bekon https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH 1 0.5 brbmorexa [JOK
yi ' https://m.edso00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIIa3bl UK
KaTasasbl)»
bu6nuoreka [JOK
7 v I 1
TICBOABL. JAHTHAN https://m.eds00.ru/863e6870
8 Hyknennosbie kucnotsl. ATO 1 bubmmorexa LIOK

https://m.edsoo.ru/863e6d5c



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
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH " MCTOABI U3YUYCHUS KIICTKH.

bubmuorexa [JOK

9
Knerounas Teopus https://m.edso00.ru/863e6e88
10 KiteTka xak 1ieoctHas )XUBasi cucTemMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlaGoparopnas padora Ne 2 «3yueHue
CT oerl){pm II)(J'ICT:K acTeHUI )KI/I]}E:)ITHHX Bubmiorexa IIOK
11 p 5 5 Iz ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TpHOOB M DAKTCPUH O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OITMCAaHUEY
bu6mmoreka [IOK
12
Obmen BemecTs mm MeTabomM3M https://m.edso0.ru/863e766c¢
bu6mmoreka [IOK
1 (0)) . X
3 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
N bubmmorexa [JOK
14 JuepreTiieckuii oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KISTKU. [leneHue
KkJIeTkd. Muto3. JlaboparopHast padora Ne 3
15 «Habmronenue MI/ITOBEII) B KerTKaz KOHUYMKA 0.5 bubmiorexa LIOK
a ' https://m.eds00.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocunTtes 6enka. Peakiys MaTpuyHOTO bubmuorexa [JOK
CUHTE3a https://m.edso00.ru/863e796e
bu6nuoreka [JOK
17 Tpancnsuus — buocwnres denka https://m.edso0.ru/863e796e
but6mmorekxa [{IOK
1 H —
8 EKJICTOYHBIC (POPMBI KU3HU — BUPYCHI https://m.edsoo.ru/863e7540
but6mmoreka [{OK
19 @opMBI pa3MHOKEHHS OPTaHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6nmmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.
91 OmnonorBopenue. JlabopaTopHas padota No 05 bubnmnoreka JOK
4 «3y4yeHue CTpoeHUs MOJIOBbIX KJIETOK Ha ' https://m.edsoo.ru/863e81h6
TOTOBBIX MUKpOIIpernapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmiorexa LIOK
https://m.eds00.ru/863e8436
23 I'eHeTrKa — HayKa O HAaCJIECTBEHHOCTHU U bubmorexa LIOK
HU3MEHYMBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEI0BAHUS bubnnorexka [HOK
MpHU3HAKOB. MOHOTHOPUIHOE CKPEIIMBAHHE https://m.eds00.ru/863e8878
o5 JlurubpuHoe ckpermuBanue. 3aKOH bubnnoreka [HOK
HE3aBUCHUMOI'0 HACJIEI0BAHK IPU3HAKOB https://m.edsoo.ru/863e89a4
CueneHHoe HacIe0BaHUE TPU3HAKOB.
JlaGoparopHas pabora Ne 5 «3yuenue
26 pezan:,TaT}zB MOIz-IOFI/I6pI/II[HOFO qu 0.5 brbmmorexa [JOK
https://m.eds00.ru/863e8c60
JUTUOPUIHOTO CKPEIUBAHUS Yy APO30(UITBI
Ha TOTOBBIX MUKpOTIpEnaparax»
I'enernka nona. HacnenoBanue npu3HaKoB, bubmuorexa [JOK
27
CIIETIJICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
NsmenuunBocth. HenacnencrsenHas
M3MEHYUBOCTh. JlaboparopHas pabora Ne 6.
N3yuenne MoupuKamoHHON bubmuoreka [IOK
28 0.5
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIMOHHOTO psiJia U BapHAIIMOHHOM
KpHBOW»
29 HacnencrsenHast H3SMEHYMBOCTb. 0.5 bubmmorexa ITOK

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



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlabopaTtopHas padota Ne 7. «AHau3
MYyTaIui y Apo30(HiIsl Ha TOTOBBIX

MHUKpOIIpernapaTax»
bu6nmoreka [IOK
30 Penernica venoseka L https://m.edsogru/86368d78
PeszepBHbIil ypok. O6001IeHHE 110 TEME
31 «HacnencTBeHHOCTh M U3MEHYUBOCTD 1
OpraHU3MOBY
bu6nunoreka [IOK
32 Cenexius Kkak HayKa u npouece 1 https://m.edso:)l.ru/863e9214
33 MeTo/ibl U JOCTUAKEHUSI CEJICKIIMN PACTCHUI 1 bu6mmoreka [IOK
M >KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoOrusA Kak 0Tpacib IPOU3BOIACTBA 1 bubnmorexa LHOK
https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m Tema ypoka Kourpoabubie | IIpakTuyeckue HupposkLie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOIMS U METOIbI €€ U3YUCHUS 1 bubmmorexa TIOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHS NpeAcTaBIeHUt 00 1 bubnunoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipodposmions L https://m.edsoo.ru/863e9cle
[Tomynsitus Kak 3JIeMEeHTapHask eUHUIIA
4 BUJA U 3BoJtonuu. JlJaboparopnas pabota 1 05 bubnunoreka [JOK
Ne 1 «CpaBHeHue BUIOB T10 https://m.eds00.ru/863e99c6
MOP(OIOTUUECKOMY KPUTEPHIO»
5 JBrxyiue cuiiel (31eMeHTapHbIe (PaKTOPHI) 1 bubnunoreka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
N bubmuoreka [JOK
6 EcrectBenHsblIit 0TOO0p 1 ero popmbl 1 https://m.edsoo.ru/863e9edo
PesynbTathl 3BOMIOIUY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
F BugooOpa3oBanue. JlaboparopHas pabora 1 05 bubnuoreka [IOK
Ne 2 «Onucanme npucnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opraHu3ma v €€ OTHOCHTEILHOTO
XapakTepay
8 HampaBnenus u myT MakpOdIBOTIOIIUN 1 brbmorexa [TOK

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
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https://m.edsoo.ru/863e9c1e

HeobOpaTtumocTs 3BOIIOITUN

Wcropus xu3Hu Ha 3emiie U1 METO/IbI €€

10
U3y4CHUS
1 ['unoTe3sl NpOUCXOKACHUS KU3HU HA bu6muorexa LIOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3uu Ha 3emiie 1o 3pam 1 bubnuoreka [IOK
nepuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA. Bu6morexa [IOK
13 [IpakTuueckast pabora Ne 1 «I/I3¥quI/Ie 0.5 https://m.edsoo.ru/863eaghe
HCKOITAeMBIX OCTATKOB PACTCHUH H
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas CUCTeMa OpraHN4ecKOoro bubnnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeloBeKa (aHTPONOTeHE3) Etlffsﬂlljr?::jigrou}; 630aC2C
16 JBxyuue cuibl ((hakTopsl) bubnuoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOJIFOINHN YEeI0BEKA
18 UYenoBeueckue pacsl U IPUPOJHBIE bu6nuorexa LIOK
aJanTalyuy 4YeiaoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O6001eHIE 110 TEME
19 «BO3HUKHOBEHME U pa3BUTHUE KU3HU HA
3emiie»
20 OKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubmuorexa [JOK
(bakTopsI https://m.edsoo.ru/863eafec
22 Aobuotndeckue daktopsl. JlabopaTopHas 0.5 bubmuorexa [JOK



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

paborta Ne 3. «Mopdonornueckue
O0COOEHHOCTH PAaCTEHHUM U3 pa3HbIX MECT
obutanusy. Jlaboparopuas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEYyCa»

https://m.edsoo.ru/863eb10e

bubmmoreka [IOK
23 brotiieciie GaKTops https://m.edsogru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nomymsitud. [TpakTudeckas padota Ne 2 05
«[ToacuéT MIOTHOCTH MOMYSIUN pa3HbIX
BHUJIOB PACTEHUI
bubmmorexa [IOK
25 Coo0rmiecTBa OpraHu3MoOB — OHOIICHO3 httos://m.e dso:fru 18636b46a
bubmmorexa [IOK
26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) httos://m.e dsogru 18636b46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Dxonorudeckue nupamubl. CBolicTBa Bubnmorexa [IOK
skocHcTeM. CyKieccus https://m.edso00.ru/863eb5fa
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rmobanbHas sxocucTeMa bubnuorexa [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuorexa [JOK
6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiaun
33 CocyiiecTBOBaHHE MPUPOIBI U bubmuorexa [JOK
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000111€HIE TEMBI
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https://m.edsoo.ru/863eb5fa
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

((COO6I_HCCTB3 " 3KOJIOTUYCCKUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34

2.5




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* buosorus, 11 xknacc/ [Taceunuk B.B., Kamenckuit A.A., Py6mios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akinmonepnoe o0miectBo «M31aTenbcTBO
«IIpocBenieHue»

buonorus 10-11 xnaccer ba3zoseiit yposens [laceunnk B.B.Kamenckuin A.A.

E.A KpukcynoB Beptukanbs Mocksa "Jlpoda"

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Koznosa T. A., Kyumenko B.C. buonorus B Tabnuiax 6-11 kinaccel. CipaBouHoe
nmocobue. -M.: [Ipoda, 2018; 4. [Tumenos A.B., [Tumenosa U.H. buomnorus.
Junaktuyeckue Matepuaisl K pasneny «O0mas ouonorus». - M.: «3naTenscTBo
HIIDHACY, 2004; 5. Pebposa JI. B., [Ipoxoposa E.B. AxktuBHbIe POpMBI U
MeTobl 00yuenus ouonorun.- M.: Ilpoceemenue, 1997;
®pocu H B. H., CuBornazos B. U. ['oToBuMcA K eAMHOMY rOCy1apCTBEHHOMY
HK3aMEHY.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

«Poccutiickas anekTponHas mkoiay. «IKmacex».http://nrc.edu.ru/est/r4/index.html

https://fipi.ru
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