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INOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbpl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
ompeNiesieHUs] MOAXO0/I0B K (OPMUPOBAHUIO COAEpKaHUS Y4eOHOro MpeameTa
«buosiorus» coctaBWIM: KOHUENTyalbHble TmonoxkeHus OPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  1IeJIei, colepkKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MTOJIOXKEHUS 00 OOIINX TESIX U
MPUHIINANAX, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanuss B Poccuiickoit @Deneparuy, a TakKe TOJOXKEHUS O
cnenuduke OMOIOrUM, €€ 3HaYCHUU B IMO3HAHUM KUBOW MPUPOJIBI U 00€CTIeUeHUN
CYILIECTBOBAaHMSI 4esioBeuecKkoro obmiectBa. COIrIaCHO Ha3BAaHHBIM MOJIOXKEHUSM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Owuonoruu Ja€T TPEACTABICHHE O LEsAX, 00 oOien
cTpaTeru OOy4eHHs], BOCIHUTAHHUS M PaA3BUTUS OOYYaAIOIIMXCS CpPECTBAMU
yueOHoro mnpeamera «buosorus», omnpenenser o00g3aTeIbHOE MPEIMETHOE
COIEp’KaHHWe, €ro CTPYKTypy, pacmpeieieHue 1o paszieliaM U TeMaw,
PEKOMEHTyeMYIO TOCJIeI0BATeIbHOCTh U3yUeHUs y4eOHOTro Marepuaia ¢ y4&Tom
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImmXCsl.

B nmporpaMmme 10 OHONOTMH TakKe YYUTBIBAIOTCA TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pE3yIbTaTaM
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-MIO3HABaTEIHHOU
JEATeIbHOCTH/YUeOHbIX JEUCTBUN OOyYarolmUXCsd IO OCBOCHHUIO COJIEpKAHUS
OMOJIOTMYECKOr0 00pa30BaHMS.

B nporpamme no 6uoniorun (10—11 xmaccel, 6a30BbIl YPOBEHb) peaqu30BaH
MPUHIIUI TPEEMCTBEHHOCTH B HM3Yy4YCHMHM OHOJIOTUM, Ojarojgaps 4eMy B HeW
MPOCMATPUBAETCS HANPABIEHHOCTh HA PpAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmupoBaHEM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33PEHU, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, FKOJOTUYECKOT0 MBIIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM U OEPEKHBIM OTHOIIEHHWEM K OKpPYXAIolled MPUPOTHON cpere.
[ToaToMy Hapsmy ¢ U3ydeHHEM OOIeOMOIOTMYECKUX TEOpUM, a Tak)Ke 3HAHUU O
CTPOCHHUU >KUBBIX CHUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOILIECCOB B MpOrpamMMme Mo OWOJIOTHU YACJIIEHO BHHUMAaHUE HCIIOJIb30BaHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU ISl PEIICHUs MPUKIAIHBIX 3aJ1a4, B
TOM 4YHCJe: TMPO(HUIAKTUKYA HACIEICTBEHHBIX 3a00JICBaHUI 4YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHHSI, 000CHOBaHUS HKOJIOTUYECKU
1e7ecoo0pa3HOro TMOBEACHUS B OKPYXAIOIIEH NPUPOIHON cpeje, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOM JEATENbHOCTU YeJOBeKa Ha COCTOSIHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHUA K MPUKIATHON HAMIPABICHHOCTH
ydeOHOro mpeamMera «buoorus» MpoIUKTOBAaHO HEOOXOIUMOCTHIO 00eCIeueHus



YCIOBUH JUJIsl pEIIeHUs] OJTHOM M3 aKTyaJIbHbIX 3ajjad MIKOJBbHOTO OMOJIOTMYECKOTO
oOpa3oBaHMs, KOTopas Tmpeamnojaraer (oOpMHpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aJanTUPOBATHCA K M3MEHEHHMSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'O0 MUpA.

buonoruss Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUI O
HAyYHOW KapTHUHE MHUpa, pacliupsieT U 00oOIIaeT 3HaHUs O KUBOW Hpupoje, €€
OTIIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMd W SBOJIIOLMH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 370pOBOro U Oe3omacHoro ooOpasza
YKU3HH, SKOJIOTUYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSL UMEET TaKXkKe JJIsl PELIEHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero oOpa3oBaHMs, COLMAIM3ALUA
oOyuaromuxcs. M3ydyenne Ouosoruu oOecrneynmBaeT yciaoBHs sl (hOPMUPOBAHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET HMHTErpalliy OMOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHbIE MOJIOKEHUS O MpEIHA3HAYEHUH Y4eOHOro MpeaMmeTa
«buosiorus» COCTaBUIM OCHOBY IS OIpPEAENCHUs IMOAXOAOB K oOTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, MPEICTABICHHOTO B MPOrpaMMe I10
ouosoruu.

Otb60p coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULIMA KYyJIbTYpOCOOOpPAa3HOTO MOJIXO0/da, B COOTBETCTBUM C
KOTOPbIM OOy4arolKecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHMs, 3HAUUMblE MJIs
dopMupoBaHus OOIIEH KyJIbTYphl, ONpPEICISAIONIME aJleKBaTHOE IOBEACHUE
YeJIOBEKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TOpaKkTAYecKou aestenbHOCTU. Ocob00e MECTO B 3TOW CHCTEME 3HAHMM
3aHMMAIOT JIEMEHThI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW i1 (hOPMHUPOBAHHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  TyMaHH3alHUU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B Iporpamme Io
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYECHHMS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSAX >KMBOW MPUPOBI, O €€ YPOBHEBOM OpraHU3alud U
HBOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEAYIOLIUE COJEpKATENbHbIE JIMHUN: «bruonorus kak Hayka. Metozasl
Hay4yHOro mo3HaHus», «KneTka kak Ouosiornyeckas cucreMay, «OpraHusm Kak



ouonoruyeckas cucrema»n, «CucremMa U MHOrooOpasue OpPraHuyecKoro MHpay,
«OBOJIOLMS KUBOW MPUPOABD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss ydeOHoOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE  OOYyYAIONUMHUCS  3HAHUSMH O  CTPYKTYypHO-(PYHKIIHMOHATHHOU
OpraHu3allMM >KUBBIX CHUCTEM PA3HOIO0 paHra © MpUOOpEeTEHUE YMEHHU
UCIIOJI30BaTh 3TU 3HAHUS JJIA T'PAMOTHBIX JEHCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOIEM.

JlocTikeHne 1ienu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a30BOM
YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIACAYIONIUX 3a]1ay:

OCBOCHHE OOYYAIOIUMHUCS CHUCTEMBbI 3HAHUW O OWOJOTUYECKUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOM
JUIst (POPMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOYy4YaIOIIMXCA IMO3HABATEIIbHBIX, MHTEIICKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHadu3a JIaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydaromuxcsi oOweld KynbTypbl, (PYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KMBOW MPUPOABI HA OCHOBAHWUU 3HAHUMW W ONbITA, MOJYYEHHBIX IpHU
W3y4YEeHUH OMOJIOTHH;

dbopmupoBaHUe Yy OOYy4YarOUIUMXCS YMEHUW WUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOMIECHUS K HEH, COOIIOICHHUS STHYSCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX HCCIICI0BaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHM B TIOBCEIHEBHOM JKU3HM JJIS
OLICHKH MOCJIEACTBUI CBOEH JAEATEIRHOCTH IO OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COONMIOCHHE Mep MNPOPUIAKTUKU
3a00JIEBaHUM.

B cucreme cpemnero oOmiero obOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-Hay4YHbIE PEIMETHI.



Jns u3yuenus: 6uosioruu Ha 6a30BOM YPOBHE CpeHEro o0I1ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Heento).



COJEPXAHUE OBYYEHMUAA
10 KITACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocopueit, STUKON, ICTETUKON U MPABOM.
Ponp Owonornu B (HOpMHUPOBAHWHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTopl TO3HAHUSI KUBOUM TIPUPOBI (HAOTIOEHUE, SKCIIEPUMEHT, ONMCaHNE,
U3MepeHue, Kiaccuukanus, MOJCIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JlemoHCTpauuu:

[Toptpetsl: Y. {apsun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl MO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «lcnosb3oBaHWE pa3NMYHBIX METOAOB IpHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3AIMS.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ouosioruu. Oranuve
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIN, IOMYJIALMOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYeCKu ), OMoCc(epHBI.

JlemoHCTpaumu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OpTraHU3alUU
YKUBOU MIPUPOIBI».

O6opynoBanue: Mojieab MoJiekyinsl JIHK.

Tema 3. XuMnuecKkuii COCTaB U CTPOEHHE KJIETKHU.

XUMHYECKUN COCTaB KIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIE BEleCTBRA.

OyHKIMM BOABI W MHHEPAIbHBIX BelleCcTB B KkieTke. lloanepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpHI OEJKOB.
He3ameHnnmblie 1 3aMEHUMBIE aMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAS W
YETBEPTUYHASl CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buomornueckue
byHKIIUN OEIKOB.



®depmeHTsl — Ouojormyeckue Karamuzatopbl. CrTpoeHue ¢depMmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OT1nuunst epMEHTOB OT HEOPTAaHWYECKUX KaTaTU3aTOPOB.

YrrneBoasl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCHpHu003a),
aucaxapuapl  (caxaposa, JlakTo3a) W mosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTIII€eBOIOB.

Jlunuael:  Tpurauuepuabl, dochonunuasl, crepouabl. [ HapoduUIBHO-
ruapodoOHbie  cBoiicTBa. buonmornueckue Gynkuuu gunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeornaer — MoHOMEDSI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuun JIHK. Ctpoenne nu ¢pynkuun PHK.
Bunasl PHK. AT®: ctpoenune u hyHKIIHMH.

[{uTosnorus — Hayka o kietke. KiierouHnas Teopust — npuMep B3auMOACHCTBUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak wnenoctHas xuBas cuctemMa. OOmmMe NTpU3HAKH —KJIIETOK:
3aMKHyTas HapyxHas memOpana, monekysbl JJHK kak renermueckuii anmapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIETOK: »JyKapuoTHYecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTkHu. Kierounas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [{uronnazma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, ammapar [onbmxw,
Tn30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKA: MUTOXOHIPHUH, IUIACTHJIBI.
[Ipoucxoxknenne MUTOXOHApUM u TmacTua. Buael mmactun. HememOpanHbie
OpPraHoOU/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKHA. OyHKIIMU OPraHOMI0B KIETKU. BKItoueHus.

SAnpo — perynaTopHblil neHTp kieTku. CTpoeHue sijpa: sjiepHas 000y0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BELIECTB B KJIETKE.

JlemoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxiun, K. M. bap.

[wnarpammsbl:  «PacnpenesieHne XMMUYECKUMX JSJEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmuubl u cxembl: «lleprognyeckas TabnuIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJbD, «brocunTtes 6enka», «CTpoeHre MOJIEKYJIbl OeKay,
«Ctpoenue depmenta», «Hykmennoseie kucnotel. JIHK», «CTpoenne Mosekysbl



ATDy», «CTpoeHHne 3yKapuOTUUECKOU KIETKU», «CTPOECHHE >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe NPOKAPUOTHYECKOM KIIETKWY,
«CTpoeHue sapa KIETKN», « Y TIEBOAbDY, «JIumuab.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, OOOpPYJOBaHUE I NPOBEICHUA
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTH4YecKue padoThbl:

JlaGopatopnas pabora Ne 1. «M3ydueHune KaTaJIUTUYECKOH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabotra Ne 2. «/3yueHue CTpOEHHs KJIETOK pPACTECHUH,
KUBOTHBIX W OaKTEpUi O] MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax U ux
OMHICAHUEY.

Tema 4. /KuzHeesiTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. AcCUMUIIISIMS (TIJIaCTUYECKUN OOMEH) U
TUCCUMWISIUS (PHEPTeTUUYECKU OOMEH) — JBE CTOPOHBI E€IUWHOI0 IIpoiiecca
MeTrabonn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B IMOHUMAaHUU
MeTaboIr3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsbiil. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBas (Qa3bl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ )KU3HU
Ha 3emuie. Biausinue ycioBuii cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriernsieHue BElIeCTB, BbIJICICHUE U
aKKyMYJIMPOBAaHHE DHEPrUU B KIJIETKE. OTambl JHEPreTUYECKOoro OOMeEHa.
I'mukonus. bpoxenune m ero Buubl. KHCIOpOOHOE OKMCIIEHHE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium matpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanusi renernueckoit wmHdopmanuu B KieTKe. ['€HEeTHYeCKUil KOJ U €ro
cBoiicTBa. Tpanckpumnus — marpuunbsiii cuaTe3 PHK. Tpancnsmus — 6uocunTes
Ooenka. Otambl TpaHchsauuu. KoaupoBanue aMHUHOKHCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, J>XKUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura venoeka (BUY) — Bo3oynurens CII/la.



OOpatHasi ~ TpaHCKpWMLMs,  peBepraza W  uHTerpasza.  lIpodunakTuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdemoHcTpaumu:

IToptpetsl: H. K. Konbuos, JI. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl nutanusy, «Metabonuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii ooOMeny», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTE3 Oenkay, «['eHeTHaeckuit Kooy,
«Bupycs», «bakrepuodarm», «Ctpoenue u xu3HeHHbIN nuki Bupyca CIIN/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenue JIHK u tpanckpummmsy,
«buocunres 0enka», «CTpoeHue KIeTKn», Mojiesb cTpykTypsl JJTHK.

Tema 5. PazMHoKeHNe U HHAUBUYAJbHOE PA3BUTHE OPTAHU3MOB.

KileTouHbIil 1UKII, WM >KU3HEHHBIM LMK KIeTku. MHTepdaza u MuTo3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIumiou b WM TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATH/IBI.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUSI M  HHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Bubl 6ecmnosnoro
Pa3MHOKEHUSA: JICJICHWE HAABOE, IMOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa30BaHKe, BETETATUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIs1 CEJIEKIINH.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MPOUCXOIAIINE HA CTagusAX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buomormyeckuid CMBICT U
3Ha4YEHUE MeHo3a.

['amerorenes — mporecc o0Opa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKU U SIMYHUKA. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMarTo3ouj], SHIEKIeTKa) — CIepMaTOTeHe3 U OBOTEHE3.
OcoOEHHOCTH CTPOCHHS SMIICKICTOK U CcrepMaro3ouaoB. Omuioq0TBOpEHUE.
[TapreHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHUE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KHBOTHBIX:
npobrienue, racTpyisiius, opraHorere3. [loctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: TMPsSMOE, HEmpsiMoe (JIMYMHOYHOE). BriumsHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIIOCOOHBIE BBHI3BIBATH BPOKAEHHBIC
YPOZACTBA.

Poct u pa3Butue pacreHuii. OHTOreHE3 IBETKOBOTO PACTECHHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdemMoHcTpaumu:

Tabmuubl u cxembl: «DoOpMBI pa3MHOXKEHHSI OpPraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pACTEHUN», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenune kmeTtku Oakrepuil», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsii nukmy, «Pemmukanus JTHK», «Muto3y,
«Menosy», «Ilpsmoe u HenpsaMoe pa3BuTue», «l'aMeToreHes y MICKONUTAIOIMINX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3AY.

O6opynoBanue: MHKPOCKOTI, MHUKPOTIPENapaTsl «CriepMaTo30u1bl
MJIEKOIIUTAIOWIETO», «SIHIIeKIeTKa MIIEKONMUTAromero», «KapuoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJEJNb-alIUIMKalus «JleleHne KIETKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpenapaTax.

Tema 6. HacsieicTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTUKU. VIcTopust pa3BUTHSI TeHETUKU. PoJib IUTOIOTMHN
¥ 3MOpPUOJIOTUM B CTAaHOBJICHMM T€HETUKH. BKiaa poccHiCKUX U 3apyOexHBIX
V4EHBIX B Ppa3BUTHE TEHETUKU. MeTonbl TEeHETUKH (THOPUI0IOTUYECKUN,
HUTOT€HETUYECKUHN, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TEHETUUYECKHE
noHATUS. ['eHeTHYecKkass CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MoHorubpuiHoe ckpelMBaHue. 3aKoOH €IWHO-00pa3usi THUOPUIIOB TMEPBOIO
nokoneHud. IlpaBuno gomMuHMpOBaHWs. 3aKOH PACIICIUIEHHWS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpugaHoe  CKpenuMBaHue. 3aKOH  HE3aBUCUMOIO  HAcCJeIOBaHUSs
npu3HakoB.  lluToreHeTHYeckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupytouiee ckpeupanue. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIMBAHUS
JUTS OTIPECIICHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIJICHHOMY Hacle0BaHUIO TeHOB. HapyllleHne clensieHus reHoB B pe3yJibTaTe
KPOCCHUHI'OBEpA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ €HETUYECKHE KapThI.



['enernka nosia. XpoMOCOMHOE OIpPEACIICHUE I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOrameTrHsle M rereporameTHble OpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbl N3MEHYMBOCTU: HEHACIIEACTBEHHASI U HACIEICTBEHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHBIN psiJl M BapUallOHHAs KpUBAsl.
Hopma peakunn npusHaka. KonmdecTBEHHBIE M KayeCTBEHHBIE NPU3HAKA U HX
HopMa peakuuu. CBoiicTBa MOIM(PUKAIIMOHHOW N3MEHYUBOCTH.

HacnenactBeHHasi, WM TE€HOTUIIMYECKAs, HW3MEHUYMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJIOBOM mporecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTannoHHast u3MeHYnBOCTh. Kiaccugukanus MyTaiuil: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 npu4uHbI MyTauuid. MyTareHHble (aKTOpBbI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3menunsoctu H. Y. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHYMBOCTb.

['enetnka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJI0BeKa: FeHeaIorTnYeCKui, OJIM3HELOBBIN, IUTOr€HETUUYECKUHM, OMOXUMUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE TEHOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[T11{P-anamm3a. HacmeacTtBenanie 3a00JIeBaHUS YEIOBEKA: TI'CHHBIC OOJIC3HU,
00JI€3HH C HACJEICTBEHHOM NpPEeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne M reHeparuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKHUX
O0one3Held. MeauKO-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULMHCKOU
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHYECKUX 3a00J€BaHU YEIOBEKA.

JlemoHCTpaumu:

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

Tabmuiet © cxembl:  «MOHOTHOpPUIHOE  CKpeIIMBAaHHE M €ro
LIATOTE€HETUYECKAas: OCHOBA», «3aKOH pACIICIUIEHUS W €ro LHUTON€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpelMBaHUEY,
«lluronornuecknue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS, «Menosy,
«B3aumonencTBue  aJsIENbHBIX TE€HOB», «l'€HETMUEeCKMe KapThl PpPAaCTECHHU,
KUBOTHBIX M 4eJloBeKa», «['eHeTHka mnona», «3aKOHOMEPHOCTH HAaCJIEIOBaHMUS,
CUEIUIEHHOTO0 ¢ TmonoM», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukalroHHas H3MEeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalimoHHasi USMEHUUBOCTD.

O0opynoBanue: MoOAETU-aNIUIUKAUUKA <« MOHOTUOPHUIHOE —CKpEILIMBaHUEY,
«Hemnonnoe nomuHupoBaHue», «JurubpuaHoe ckpemmBaHue», «llepexpéct



XpOMOCOM», MHUKPOCKOI M MHUKpompemnapar «po3zoduia» (Hopma, MyTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repOapuit «['opox moceBHOMY.

JlaGopaTopHble 1 NpaKTHYeCKue padoThl:

JlabopaTtopHas pabota Ne 5. «M3yduenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlaboparopHas padota Ne 6. «M3yueHne MoaAM(PUKATMOHHON U3MEHUYUBOCTH,
IIOCTPOEHUE BapUALMOHHOTO PsJIa U BAPUALMOHHON KPUBON».

JlaGoparopHas pabota No 7. «AHanu3 MyTanuid y Ipo30(uisl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Mpaktuyeckass pabora Ne 2. «CocraBieHHe M aHAIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MpoUecC. 3apOKICHHUE CEIIEKIUH W JTOMECTHKALHS.
VYuenne H. . BaBuioBa o0 1eHTpaXx HPOUCXOXKIACHUS U MHOrooOpasus
KyJIbTYPHBIX pacTeHHUU. LIEHTpBI MPOMCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. COpT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKINU. MacCoBBI U MHAMBUAYAIBHBINA OTOOPHI B
CEJICKIIMM DPAcTeHUl M KMBOTHBIX. OIlEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpelmuBaHue — WHOpuauHr. Yucrtas nuHusA. CKpelIMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHag cuia. HepoAacTBEeHHOE CKpeIMBaHUE — AYTOPHJIMHT.
Otpanénnas rtuOpuau3zauus U €€ ycnexu. VICKycCTBEHHBIM MyTareHe3 H
IIOJIyYECHHUE IOJIMIUIOUJIOB. JIOCTHIKEHMS CEJIEKUMU pPACTCHUH, >XUBOTHBIX W
MUKPOOPTaHU3MOB.

buotexHONMOTUsT Kak OTpaciab NPOU3BOACTBA. ['€HHas HMH)KEHEpHs. Tallbl
co3ganusi pexomouHanTHoW JIHK wu TpaHcrenneix opranusmoB. Kietounas
nHKxeHepus. Kiietounble KyJabTypbsl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPIaHU3MOB.

Okojoruueckue W dTudeckue  npoosembl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanmu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuiel m cxeMbl: Kapta «LleHTpbl TPOHUCXOXKACHUS W MHOT00OpasHs
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudbpunuzanus», «Padotel akagemuka M. @. MBanosay,
«llomumnonaus», «OObEKTHl OuoTexHONOTUNM», «KJeTouHble KYyJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKHU TUIOJIOB M KOPHETTIONOB TUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHwmi, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUS.



JlaGopaTopHble 1 NpaKTH4YecKue padoThbl:

Okckypceusi «OCHOBHbIE METOJBI M JIOCTHDKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO35AUCTBO, J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOTHS.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUHU. OBOJIIOLUOHHAsS
Teopust U €€ MecTo B OUOJOrMU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHUE: TMOCIEA0BATENbHOCTD
HOSIBJIIEHHS BHUJIOB B NAJICOHTOJIOTMYECKOM JIETONMCH, MEPEXOAHBIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTHMYHBIE, AHAJIIOTHYHBIE,
pPYJIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTeH y Bcex
OpPTraHHU3MOB.

OomonnoHHas teopus Y. [lapBunHa. IlpeanocpulkM BO3HUKHOBEHHS
JapBUHU3Ma. JIBMOKyIIME CHJIBI 3BOJNIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust sBomoIuu (CTI) u €€ 0OCHOBHBIE TTOJIOKEHUSI.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U 3BOJIIOLIMH.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHU BUAOB B IpHpoae. MyTalmOHHBINA
npolecc U KOMOMHATHBHAas HM3MEHYMBOCTh. [lomyNslIMOHHBIE BOJHBI U Jpeid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisronuii  ¢gakrop sBoionud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodtouud. [Ipumepsr
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBosorusi. PopMbl  3BOMIONUU:  (puiieTHYecKas, JAMBEPreHTHAas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxxaeHue OT HeclneluHalIu3UpOBaHHBIX MpenkoB. lIporpeccupyromnias
crnenuanu3anus. AqanTuBHas paguarus.

JleMoHCTpauuu:



[Toptpetsr: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI  3a
cyliecTBoBaHHe», «EcTecTBeHHBIN 0TOOPY, «MHOro00Opasre COpTOB PacTeHUN»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTamoHHas
U3MEHUYHUBOCTBY, «ApoMopdo3sl», «anoanantanumy», «OOmas aereHepamus»,
«/IBmkymue cunbl 3Bosronuny», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsuna», «bopr0a 3a cyimectBoBanue», «lIpucnoco6IeHHOCT, OPraHU3MOBY,
«["eorpaduueckoe Bu000pazoBanuey, « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IJIOJOB U CceMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJENIb «OCHOBHBIE HANPABJICHUS SBOJIOLUN», 00bEMHAS MOJEINb
«CTpoeHue TOTOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuueckas kapra wmwupa, Koyulekuus «Dopmbl COXpPaHHOCTH
VCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mojenb ammumkanus «llepekpécr
XpOMOCOM», BIIaXHble Ipenaparbl «Pa3Butue Hacexkomoro», «Passurne
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (HopMa, MyTarud (OpMbI KPBUIbEB U
OKpPACKH Tena).

JlaGopaTopHble M NpaKTHYeCKHe padoThbI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOJIOTHYECKOMY
KPUTEPHION.

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHayuyHble TpPEACTaBICHHUS O 3apOXKACHMM >KU3HU. HayuHble THHOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M mNaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTANIBHOE MOATBEPKACHIE XUMUYECKOMN 3BoMoMU. HavanbHbie ATamns
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M KX HBOJIIOLUS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emuie mo spam U nepuogaM. Karapxen. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ NEpUOAbl: KEeMOPUMCKUIA,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas spa U €€ epUoAbl: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo301ickass »3pa u €€ mNepuoAbl: MaJICOTCHOBbIM, HEOIE€HOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTKa KJIMMaTa U Te0JOrnYecKux MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEILHOTO WM JKMBOTHOTO MHpa. Apomop}o3bl y pacTeHUil u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOIIIOLKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue rnpeacraBieHuil o
MPOUCXOKJICHUHN YeloBeKka. MeToabsl u3ydeHus aHTponoreHesa. (CxoncTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuwxkymme  cuibl  (pakTopbl) — aHTPOINOTEHE3a. Hacnencreennas
W3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIeCTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIFOIMU YEJIOBEKA: aBCTPATIONUTEKH, YeT0oBeK
yMenbld, YemoBek nOpsaMoOxXomsiuii, YenoBek HeaHAepTalbCKuM, YenoBek
pa3ymHbiii. Haxogku HCKOMaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHHS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONECOMIHAA
(eBpasmiickasi),  HErpo-aBCTpajoWJHas  (dPKBAaTOpUaibHAsl),  MOHTOJOUHAS
(a3uaTcko-aMepuKaHnckasi).  UepThl  MPUCIIOCOOJEHHOCTH  TpEICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUSA. ENMHCTBO 4elOBEUECKHX pac.
Kputuka pacusma.

JlemoHCTpanuu:

[Toptpetsl: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipl U cxembl: «Bo3uukHoBenne CojHEYHOM cHCTeMbl», «Pa3BuTie
OpraHuyeckoro Mupa», «PactutenbHas  kierka», <«OKMBOTHas  KIIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMeHHass CHUCTeMa OPraHMYECKOro MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YEJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBeKa», «JllpeBHeimue moan», «peBHue moam», «llepBbie
COBPEMEHHBIEC JIIOIN», «HeT0BeUeCKre pachhy.

O6opynoBanue:  Mynsiku  «lIpoucxoxkneHue — yenoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTallblla, KPOMAHBLOHIIA), CJCTKH WU
M300pKEHHUSI KAaMEHHBIX OpYJIWd TEepBOOBITHOTO YelOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKas Tabnuia, KoJeKuus «DopMbl
COXPAHHOCTH MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHble M NpaKTH4YeCcKHe PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaEMbIX OCTATKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcHsi «IBOJIOLMS OpPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WIH KPAEBEAUYECKUI My3€il).

Tema 3. Opranuszmsl U OKpYKawUIas cpeaa.

DKOJIOrHs KaKk HayKa. 3aaud ¥ pa3Jeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue Qaktopel. Kiaccuduxamuss sxomorundeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME U aAHTPOIOreHHbIE. JIeHCTBHME HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TeMIlepaTypa, BIaxHoCTh. DoTonepuoaunsm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (bakTopHl. Bunpl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaxXJIEOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aWMOAECUCTBUN Ul CYIIECTBOBAaHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnomyasnud. OCHOBHbIE IOKa3aTelu
NOMYJSLMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPUPOCT,
MuUrpanus. J[mHaMuKa YCIEHHOCTH MOIYJISILUU U €€ PeryIsius.

JlemoHCTpauuu:

[Toptpetsi: A. 'ymbonbar, K. ®@. Pynbe, O. 'ekkerns.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «®Potonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHblie 1 NIpaKkTHYecKue padoThbl:

JlabopaTtopnas pabota Ne 3. «Mopdosnoruueckue 0cCOOEHHOCTH PACTEHUH U3
pa3HbIX MECT OOMTaHUS.

JlabopaTopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[Tpaktrueckas pabora Ne 2. «I[Toacuér MIOTHOCTH MOMYJISIITUN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CoodmiecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBaS,
MpPOCTpaHCTBEHHAasA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoIeHose.

DkoJyoruueckne cuctembl (dKocuctembl). [lonsiTne 00 »sKocucTeMe W
ouoreoneHoze. @OYHKIHOHAIbHbIE KOMIIOHEHTHl 3SKOCUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) ypPOBHU OKOCHUCTEMBI. [IuIeBble Menmu ¥ CETH.
OCHOBHBIE TIOKa3aTENIM SKOCUCTEMBI: OHMoMacca, MPOAYKIHS. DKOJIOTUYECKUE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomaccel. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ IKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH dKocucteM. CoxpaHeHUe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMII€.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ounocdepe.

KpyroBopoThl BeECTB U OMOT€OXMMUYECKUE LIUKIIBI AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emian. AHTPOIIOreHHbIE U3MEHEHUs B Onocdepe.
['1o6abHbBIE 3KOJOTUYECKHE MTPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUPOBI 151 YEJI0OBEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onochepbl. OCHOBA palMOHAIIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pecypcaMd U UX HCHOJb30BaHue. JloCTHXKEHUS
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHCcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxemsl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBa», «llenn nuTaHus», «IKOIOrMUECKas HUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneHo3 Bomoémay», «ArporueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JICWCTBHA HAa  NpUPOLY», «BaxHeHMIIMe HMCTOYHHKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BakHelash cOCTaBIISAIONIAS
ounocheprr», «DakTopsl gerpaganuu nouBy, «llapHukoBbiit apdex», «DakTopsl
pPaNOAaKTUBHOTO 3arpsisHeHHs Ouocdepsl», «OOmas cTpykTypa Ouocheps,
«Pacnipoctpanenue Ku3HU B Ouocdepe», «O30HOBBIM dKpaH Ouochepb»,
«KpyroBopoT yriiepona B buocdepe», «KpyroBopot azora B mpupoie».

O6opynoBaHue: MoAeb-anIIMKaUs « TUMIHYHBIE OHOIEHO3b», TepOapuit
«PacTtutenbHble co00IIeCTBaY, KoJIeKIUU «buorieHo3y, «Bpenurenu BaxkHEUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
JKUBOTHBIX, TIPUHAJJICKAIINE K Pa3HBIM AKOJOTHYCCKUM TpyIIaM OJHOTO BH/IA,



Kpacnas kuura Poccuiickoit ®denepanuu, nm300pakeHUs OXpPaHSIEMBbIX BHIOB
PaCTeHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBLIEI'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMsSI  OOyYarOUIMMHUCS MpPOTpaMM  CpeaHero  obmiero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs Tpeamera «buonorus»
BBIJICJICHBI CIIEYIONIUE COCTABIISIONINE: OCO3HAHUE OOYYaIONIMMUCS POCCUUCKOM
IPAXKIAaHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOIPECIICHUI0, Halu4yhe MOTUBAIlMKM K OOy4YeHHIO  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUN pPa3BUTUS OMOJIOTMYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCA B CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMH ~YCTAHOBKAaMH, MPUCYLIIUMU CHUCTEME
OMOJOTUYECKOTO  O0pa30BaHUs, HAJIMYME JKOJOTHYECKOTO IMPABOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bHOoJoTHs» TOCTUraloTCs B
CAMHCTBE YYEOHOW M BOCIHUTATENBLHON JIEATETLHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIIECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMK JIMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPABOMOPAJNIKY, YEJIIOBEKY TPYy/a M CTapUIEMy IMOKOJICHHIO,
B3aMMHOTO YBXKCHHUsI, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAUIO H
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickont denepanuu, npupoae u
OKpYKaIoUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHoro rmpeamera «buomorus»
JOJDKHBI OTPa)XKaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYaIOIUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3WUIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXICHWH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, pacHIMpeHUe >KU3HEHHOTO
OTBITA W OMbBITA JAEATEIBHOCTU B MPOIIECCE peau3allid OCHOBHBIX HAINpaBICHUN
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK 00YYarOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOJIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KYJIbTYPHBIMH LIEHHOCTSAMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3aJlad, YBaXKUTEIBHOIO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

chOpMHUPOBAHHOCTh POCCUICKOM rpakIaHCKOMU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IEPE]
PonuHoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MIPUPOTHOMY HACJICAUIO U MaMsTHUKaM MPUPOJIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJIOTMHM B TIO3HAHWUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIY)XE€HHMIO M 3amute OTeuecTBa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOIa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO TOBEICHUS,

CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJla B TOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJAUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMaHUE SMOLMOHAIBHOTO BO3IEUCTBUS KUBOW MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYeCTBA TBOPUECKOM TUYHOCTH;

5) ¢pusuyeckoro BocnHUTAHUS, (GOPMHPOBAHHA KYJIbTYPbI 310POBbS U
IMOIUOHAJIBLHOTO 0J1ATONOTYYHSI:

NOHMMAaHUE W peaju3alus 3J0pOBOro u 0Oe3omacHoro oOpasza >KU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, perysipHas ¢uznueckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

NOHMMAaHUE IEHHOCTH TMPaBWJI HHAUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCIEACTBUN W HENPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyA0BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAHHWE IICHHOCTH MAacTepCTBa, TPYAOT0O0Ue;

TOTOBHOCTh K AKTUBHOHW JIESATEILHOCTH TEXHOJIOIMYECKOM W COLUAIbHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BEITIOJTHATH TaKyIO JICSITCIIBHOCTB;

WHTEPEC K pa3IndHbIM cdepaMm mpodhecCHOHATBHONU JSATEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiedt mnpodeccudn | pealu30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHWE K TPHUPOJE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHUS,

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHHE OIbITa
TUTAHUPOBAHMS TIOCTYIKOB W OIIGHKH WX BO3MOXKHBIX IIOCJICACTBUHM  JIJIst
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
peIleHNS;

CIIOCOOHOCTh HWCIOJIb30BaTh TMPUOOpETaeMble TMPU H3YYEHUU OUOIOTUU
3HaHMS W YMCHUSA TMPU PEIICHUH TPOOJIEM, CBSA3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE  TMpaBWI  TOBEJICHHS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpPaHCHHUE pPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);



aKTUBHOE HENpUATHE JICHCTBUM, NPUHOCAIIMX Bpel  OKpyXkarollen
IPUPOJIHON cpeie, YMEHHE MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHUYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYHUE PA3BUTOIO IKOJIOTMUYECKOTO MBIIIIEHUS, 3KOJOTUYECKON KYJIbTYPBI,
OIbITa JEeSATENbHOCTH HKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOM
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTH 3KOJOTUYECKON
HaIpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE S3BIKOBOW M UYWTATEIbCKOW KYJBTYpPbl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

MOHMMAaHWE crnerudUKA OWOJIOTMM KaK HayKH, OCO3HaHus €€ poju B
(GOpMUPOBAHUN PALMOHAJILHOTO HAYYHOTO MBILIUICHUS, CO3[JaHUHM LEIOCTHOIO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JIsI COBPEMEHHON LMBHIIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS pa3BUTHUS MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTb PECypCHble  IPOOJIEMbl  Pa3BUTHUS
YEJI0BEUECTBA, MMOMCKA MyTEeM BBIXO/AA U3 IJI00aJbHBIX AKOJIOTHYECKUX MPOOJieM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
YKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOrMUECKUX 3HAaHUHW B LEJAX
MOBBIIICHUS OOWIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydarouiuxcs, (hopmMupyeMoi
IpU U3Y4eHUH OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs J/JIs aHajau3a u
OOBSICHEHHSI SIBICHUM OKpPYKAIOIIET0 MUpPAa M MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbIE 3aKIOYEHHs HAa OCHOBE HAay4HbIX (DAaKTOB H
MMEIOIINXCS JaHHBIX C 1IeJIbIO TTOJyUYEeHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCIOJb30BaTh OMOJIOTMUECKUE 3HAHUS st
peleHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTb M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHS O0YUaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIeHayuYHbIe TMOHATHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKky METOAOB IIO3HaHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SBICHUE, MPOIECC,
CHCTEeMa, HAay4YHBIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEJIOBaHUE,  HAONIOJICHWE,  U3MEpPEHUE, OKCHEPUMEHT U  JPYrux),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJBHOM KOMIIETEHIIMH OOYYarOIIMXCS, CHOCOOHOCTH
00yYaromuxcst UCTIOJIH30BATh OCBOCHHBIE MEXTUCIUTTTHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpPCAJIbHble ydeOHbIE JEUCTBUS B
M03HABATEJILHOM U COLIMAJIBHOM MPaKTUKE.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMU
NEHCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENNHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTMUECKUX TMOHATHH (BBLIEIATh UX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATh
CBSI3U C APYTUMU TOHATUSMH);

ONpENEeNATh UENH JAESITeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHUE PACCYXACHHUS (MHIYKTUBHBIC, JE€AYKTUBHbBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TMPOTHBOPEUHS B PacCMAaTPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MOJIEJIbHbIE cpenctBa Uil TMPEACTABICHUS
CYUIECTBEHHBIX CBSI3€ M OTHOILEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaxX, a



TaKKe€  IPOTHUBOPEYMII  pa3HOrOo  poja,  BBIIBIEHHBIX B  pa3lIUYHbIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabatrbIBaTh IJIaH PELIECHUS MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B IS TEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENTbHOCTH;

KOOP/JAMHUPOBAaTb U  BBINOJHATH pabOTy B  YCIOBUSIX  PEAJBbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IIPU PELICHNUHN )KU3HEHHBIX IPOOIIEM.

2) 06a30BbIe HCCIEI0BATEIbCKIE NeiiCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEI0BATENBCKON U IPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0B PEILIEHUS PAKTUYECKUX 3aja4d, IPUMEHEHHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCTIONB30BaTh pPAa3jMuHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COL[UAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILUICHUS, BIAJE€Th HAYYHOH TEPMUHOJIOTHUEH,
KITIOYEBBIMH MTOHATHSIMH U METOJIaMHU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOU
NESATEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUUYMHHO-CIICJCTBEHHBIE CBS3M U aKTyaJlIU3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HAaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHWS 3a7add pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYyallUsM, OIEHUBATh MPHOOPETEHHBIN OIBIT,

OCYUIIECTBJISThH II€JICHANPABICHHBIA MOMCK MEpPeHOca CPEACTB M CHOCOOOB
JEeUCTBUS B IPOPECCHOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTHh 3HAHHWS B MO3HABATEIBHYIO M MPAKTHYECKYIO 00JacTu
KHU3HEICATEITBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTell;

BBIIBUTATh HOBBIC MU, MPEAJaraTb OpUTUHAIBHBIC MOAXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(POpMAIMK (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM nuTeparype, OHOJOTHYECKUX CIOBapsiX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHBIX, B MHTepHETe), aHAIM3UPOBATH



uH(OPMAIUIO PA3IUYHBIX BUJIOB U (DOPM MpEACTaBICHUS, KPUTUYECKH OLIEHUBAThH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3TUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yU4eOHBIX
3aj1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
Ouonornueckoi HHPopMaIu (CXxembl, TpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpeACTBa Ipu pabdbore ¢
Ouonornueckod uMHGMOpManMen: NPUMEHATh XUMHUYECKHE, (U3NYECKUE U
MaTE€MaTU4YeCKHe 3HAKU U CHUMBOJIBI, (popMyiibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaIJISIIHOCTH;

BJIAJ€Th  HAaBBIKAMHM  paclo3HaBaHUd M 3alUThl  WH)OpMaIuwy,
MH(POPMaIMOHHON 0€30M1aCHOCTH JTMYHOCTH.

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMH J1eHCTBUSIMM:

1) o0menue:

OCYULIECTBJISATH KOMMYHUKAILIMK BO BCEX cPepax *KU3HHU, AKTUBHO YUAaCTBOBATH
B JIMAJIOTE WU JUCKYCCHM IO CYLIECTBY 0OCYXJaeMOil TeMbl (YMEHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIBHO BBIIIOJHEHUS MpeiaraeMoi
3a]]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIUN JAPYTUX YUYACTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaThb HeEBEpOalbHbIE CpPEJACTBAa OOIICHUS, MOHUMAaTh 3HAYCHHE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CUTYyallHUi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIOCOOAMHU OOILIEHUS W B3aUMOJIEUCTBHS, TTOHUMATh
HaMEepEeHUs IPYTuX JIOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

MOHMMAaTh W HCIIOJNH30BAaTh MPEUMYIIECTBA KOMaHIHOW W MHIWBUIYaIbHOU
paboThI IPU PEIICHUU OMOIOTHYECKOUN TTPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS MPHU pPellIeHNH Y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjeHa KOJUIEKTHBA,;



IPUHUMATh LEJIM  COBMECTHOM  JE€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA NO €€ NOCTHKEHHIO: COCTABJIATH IUIAH JIEMCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pEe3YyJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJIEH C IIO3HLIHMHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEAEHUE B PA3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHUBEPCAJIbHBIMY PeryIsiTHBHBIMHU AeHICTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUA NPOOJIEM U HUX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI 1EJNEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKUBOW NPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIBHO OCYILIECTBIIATh MO3HABATENIBHYIO NESTEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJla4yu B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pEIIEHUs MpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOUYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacupsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOUYTEHHI;

JienaTh OCO3HaHHbBIN BBIOOD, ApIYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIIEHNE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO ILIUPOKOH SPYyAULMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABBIKAMM  [O3HABAaTEJNbHOM  pediaekcud KaKk  OCO3HaHUS
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX MPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUH AJI OLUEHKH CHUTyalllH, BhIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHWBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HX
CHIKEHUIO;



OPUHUMATh MOTHUBBI W apryMEHThl JpYTUX T[PU aHaJUM3€ pe3yJbTaToB
NeSATEIbHOCTH;

3) npuHsTHE CEOST M APYTUX:

NpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JPYTMX NpHU aHaIW3€ pe3yJIbTaToB
JESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MU C TMO3ULIUHU IPYTOTO YEIOBEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue s yueOHoro npeamera «buosorusy»
Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNU U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B Pa3UYHBIX YUYEOHBIX CUTYyallUsIX, a TaKkKe B peabHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS y4ueOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c()OpMUPOBAHHOCTH 3HAHUA O MECTE U POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHMS, O BKIJIAJE POCCUICKUX U
3apyOEKHbIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHATBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME DPACKPBIBATh COJAEpKaHHE OMOJIOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BeEIIeCTB U IpEeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBass OpraHu3alis KUBBIX CUCTEM,
caMOBOCIPOU3BeieHUE (PErpOyKIHs ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3/araTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouosiorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u yyeHust (0 1eHTpax MHOrooOpas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacteHuit H. M. BaBuioBa), onpenensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOJAaMHU HAYyYHOr'O TIO3HAHUS B OMOJIOTHHU: HAOIIOACHHUE U
OMMCAHHWE >KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBUKEHUE  THUIIOTE3bl,  BBIABICHHE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX



pe3yJIbTaTOB, MCIHOJb30BAHHBIX HAYYHBIX NOHATHUN, TEOPUH M 3aKOHOB, YMEHME
JieaTh BbIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYLUIECTBEHHBIEC MIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB U MPEBpAIECHUS dHEPIHMH B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHMS, WHIUBUIYaJbHOTO Ppa3BUTHUS  OpraHu3Ma
(oHTOTCHE3);

YMEHHE NPUMEHSAThH IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHHUM, JJISl NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0Oe30IaCHOCTH CBOErO 3J0pOBbs M 340pPOBBSA
OKPY>KaIOILKX JIOAEH, COOIIOIEHUSI HOPM IPAMOTHOTO MOBEJIEHUS B OKPY’KaroIEH
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOTHIA Ul PalMOHAIBHOTO
PUPOIONOJIB30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHUE 3a/Jlayd Ha MOHO- H
JUTUOPUIHOE CKpEIMBAHME, CLEIJICHHOE HACIEA0BAHUE, COCTABIATH CXEMBI
MOHOTHMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MpelCcKa3aHUsl HAacCJIeJOBaHUs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPAKTHYECKHE paboThl, COOJIOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(MOPMALHIO
OMOJIOTMYECKOTO  COJAEpIKaHMs, BKJIIOYAIONIYI0 T[ICEBJOHAYYHBbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMALIMH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUNA B OHOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOIO MHPOBO33PEHMs, O BKJIAJE POCCHUICKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE DPACKpbIBaTh COAEpKaHHE OHUOJIOTMYECKUX TEPMHMHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIONUS, ABIKYIINE CUITbI ((DaKTOPBI) HBOJIIOLINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJOTHYECKUE (AKTOPBI,



HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHThl, LEeNu MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoTreoleHos3, onocdepa;

yMEHUE Wu3j1aratb OWOJOTHYECKHE Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsl DBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoapiieBoro cxoxacrea K. M. bapa, yepenoBaHus TJIaBHBIX HaNpaBJICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTPEIENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMHU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
OMKMCAHHUE >KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMIKEHUE  TUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJYYEHHBIX
pe3yibTaTOB, MCIIOIb30BAHHBIX HAYUYHBIX IMOHSTUH, TEOPUM U 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBbIE IPU3HAKUA CTPOCHUA OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TMOMYJALMI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolleHO30B M  3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUA, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB HA OpPraHU3MbI, MEpeHoca
BEILIECTB M IIOTOKA SHEPIMM B 3KOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HPKOCHUCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOTr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PEIIEHUNA B MOBCEIHEBHOU
XKU3HH C 1eNbl0 o0ecrieyeHus: 0e30MacCHOCTH CBOETr0 3/I0pOBbSl M 3J0POBbSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHU HOPM IPaMOTHOTO MOBEICHUS B OKpPYKarOIIei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOU OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJIOTUYECKHUE 33/1a4d, COCTABISATH CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATH JIa0OpATOpPHBIE M MpaKTHUYECKHe padoThl, cOO0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W MHTEPIPETUPOBATH HH(POpMAIIHIO
OMOJIOTMUECKOTO  COJAEpKAaHMs, BKJIIOYAIONIYI0 TIICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX MUCTOYHUKOB (CPEICTBAa MAacCOBOM MH(MOpMAIMK, HAYYHO-TIOMYJISIPHbBIE
MaTepualbl),  paccMaTpuBaTh  IJ100AbHBIE  DKOJOTHMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3aesioB U TeM Koan4yecTBO 4yacoB JIeKTPOHHbIE
NMPOrpaMMbl Bcero Konrpoannbie | IIpaktnyeckune | (uugposbie)
padoThI padoThI o0pa3oBare/bHbIE
pecypchbl
1 Buonorus xak Hayka 2 0.5 bu6mmoteka [LIOK
https://m.edso00.ru/7f41c292
2 JKuBbIE CHCTEMBI M X OpraHu3aIlus 1 bu6nmorexka [IOK
https://m.edso00.ru/7f41c292
3 XUMHYECKUN COCTAB U CTPOCHHE KIIETKU 8 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
4 KuzHenesrenbHOCTh KIETKU 6 bu6nmorexka [IOK
https://m.edsoo.ru/7f41c292
5 PasmHOXeHHe U UHIUBUIYaTbHOE pa3BUTHE 5 1 bu6nmmorexka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M MI3MEHUYUBOCTH 8 15 bubnuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenekiusi opraHu3MoB. OCHOBBI 3 bubnuoteka [IOK
OHMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bu6mmorexa [JOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoymyecTBo yacoB DJIEeKTPOHHbIE
MPOrpamMMbl Bceero Kontpoabubie | IlpakTnyeckue | (uudpoBbie)
padoThI padoThI o0pa3oBare/bHbIE
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOTHS 9 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U Pa3BUTHUE KU3HU HA 9 0.5 bu6muoreka [IOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpy’Karo1ias cpenia 5 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMmst 2 bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Bcero Konrpoannbie | IlpakTuyeckue | 00pa3oBaTejbHbIC PECYPChI
padoTsbI padoThI
1 buomnorus B cucreme Hayk 1 0 bubmuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTo/1bl TO3HAHUS )KUBOM ITPUPO/IBIL. 1 0.5 bubnuoreka LIOK
[IpakTuyeckas paGora Ne 1 https://m.edso0.ru/863e6122
«Hcrosb30BaHMEe PA3TUIHBIX METOJIOB TIPH
M3Y4YeHUH OMOJIOTUYECKHX 00BEKTOBY
3 buonornueckue cucremsl, MPOUECCH U UX 1 bubnuoreka [IOK
H3y4YEHUE https://m.edso0.ru/863e6564
4 XuUMHYECKUH cocTaB KiIeTku. Boga u 1 bubmnoreka LIOK
MUHEpPaIbHbIE COJIN https://m.edso00.ru/863e674e
5 benku. CoctaB u ctpoeHue 6€IK0B 1 bubnuoreka [IOK
https://m.edso0.ru/863e6b72
6 depMeHThl — OHOJIOTHYECKHE 1 0.5 bubmmoreka [IOK
karanu3aropsl. JlJabopaTopHas padota Ne 1 https://m.edso0.ru/863e6b72
«M3yueHne KaTaATUTUYECKOW aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
Karayasbl)»
7 VYraeBossl. Jlunuabst 1 bubmuoreka [JOK
https://m.edso0.ru/863e6870
8 Hyknennoselie kucinotel. ATO 1 bubnuoteka [IOK
https://m.edso0.ru/863e6d5c
9 Hctopust 1 MeTOIbI U3y4ECHUS KIIETKH. 1 bubmuoteka [IOK
Kierounas teopus https://m.edso0.ru/863e6e88
10 Knertka kak nenoctHas )XKuBas CUCTEMaA 1
11 CrpoeHue 3yKapuoTHUECKOM KIETKH. 1 0.5 bubnuotexa [JOK
JlaboparopHas pabota Ne 2 «M3yueHue https://m.edso0.ru/863e6ff0
CTPOEHWsI KIICTOK PACTCHUIA, )KHBOTHBIX, https://m.edso0.ru/863e716¢



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
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

rpuboB 1 OaKkTepHil Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OIHCaHUE»

12 OOMEH BeIeCTB WK MeTad0IN3M bu6mmoreka [IOK
https://m.edso0.ru/863e766¢
13 doTocuHTe3. XEMOCHUHTE3 bu6mmoreka [IOK
https://m.edso0.ru/863e7c98
14 DHepreTudyeckuii 0OMeH bubmmoreka [LIOK
https://m.edsoo.ru/863e7aae
15 Ku3HeHHbI UK K1eTku. Jlenenue 0.5 bubnmoreka [JOK
KiIeTku. Muro3. Jlabopatopaas pabora Ne 3 https://m.edso0.ru/863e7dc4
«HabmoeHne MUTO3a B KIIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOITperapaTax»
16 buocunres 6enka. Peakius MmaTpuaHOTO bubmnoreka LIOK
CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — OnocuHTE3 Oerka bu6nmmoreka [IOK
https://m.edso0.ru/863e796e
18 Hexknetounsie GopMbl )KU3HU — BUPYCHI bubnunoreka [IOK
https://m.edso0.ru/863e7540
19 ®opMbl pa3MHOXKEHUS OPraHU3MOB bubnnorexa [OK
https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 Meiios bubmmoreka [JOK
https://m.edso0.ru/863e7f4a
21 OO6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK. 0.5 bubnnorexa [HOK
OmnnonorBopenue. JlaboparopHas paboTa https://m.edsoo.ru/863e81b6
Ne 4 «3ydenune cTpoeHHs MOJIOBBIX KIIETOK
Ha TOTOBBIX MUKPOTIPENapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubnmnoreka [IOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka 0 HacJIEICTBEHHOCTH U bu6numoreka [LIOK
W3MEHUYNBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIE0OBaHUS bubnuoreka [LIOK

MpU3HAKOB. MOHOTHOPUIHOE CKPEIIUBAHKE

https://m.edso0.ru/863e8878



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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25 JurubpumHoe CKpemrBanme. 3aKoH 1 bubnmoreka [JOK
HE3aBUCHUMOI'0 HACJIEIOBAHMS IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CuerieHHOE HaclleJJOBaHHE MTPU3HAKOB. 1 0.5 bubnmoreka [JOK
JIaGopatopHas pabora Ne 5 «/3y4enue https://m.eds00.ru/863e8c60
PE3yIIbTaTOB MOHOTUOPUTHOTO U
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30DHUIIBI
Ha TOTOBBIX MUKPOIIPENIapaTax»
27 I'enetuka nmosa. HacnenoBanue npu3HaKkoB, 1 bu6mmoreka [IOK
CLEIUIEHHEIX C II0JIOM https://m.eds00.ru/863e8c60
28 UsmenuuBocTh. HeHnaciiencreeHHas 1 0.5 bu6nmmoreka [IOK
n3MeH4YnBOCTh. JIabopaTopnas padoTa Ne 6. https://m.edsoo.ru/863e8efe
N3ydenne moaupukannoHHON
W3MEHUYUBOCTH, TIOCTPOCHUE
BapUAlMOHHOTO PsiJia U BapHAITHOHHOU
KPUBOI»
29 HacnencreenHast H3MEHUYUBOCTD. 1 0.5 bu6nmmoreka [IOK
JlaboparopHast pabota Ne 7. «AHamu3 https://m.edsoo.ru/863e8efe
MyTalui y 1po30(uiIbl Ha TOTOBBIX
MHUKpPOITperapaTax»
30 I'eneTuka yenoBeka 1 bu6mmoreka [IOK
https://m.eds00.ru/863e8d78
31 PesepBHEIit ypok. O600IIeHNE IO TEME 1
«HacnencTBeHHOCTh M NBMEHUYHUBOCTD
OpPTaHU3MOB»
32 Cenexuus Kak HayKa U IpoIiece 1 bub6nuoreka LIOK
https://m.edso0.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJICKIIUHU 1 bu6mmorexa [IOK
pacTeHUM 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib MPOU3BOJICTBA 1 bubmuoteka [IOK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



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

Ne n/m Tema ypoka KoumnuecTBo yacos DJIeKTPOHHBbIE HH(PPOBBIE
Bcero Konrposabubie | [IpakTuyeckue | 00pa3oBaTejbHbIE PeCypChl
padoThI padoThI
1 DBOJIIONHS U METOIbI €€ N3YUCHHUS 1 but6mmoreka [JOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BUTHS MPEACTaBICHUH 00 1 bu6mmoteka LIOK
9BOJIIOLIUU https://m.edso0.ru/863e9570
3 Mukpo3BOIIOIUS 1 bubmmoreka [JOK
https://m.edso0.ru/863e9cle
4 [Momynsaust Kak 3JIeMEHTapHas eTUHUIA 1 0.5 bu6mmoteka LIOK
BUJA U 3BoTroIUH. JlabopaTopHas pabota https://m.edso0.ru/863e99c6
Ne 1 «CpaBHenue BUJIOB 11O
MOpP(OJIOTHUECKOMY KPUTEPHIO»
5 JIBUOKyIIHe CUIIbI (JIeMEHTapHbIE 1 bubnnoreka [IOK
(haKTOPBI) IBOTFOITH https://m.edsoo.ru/863e9da4
6 EctectBennslit 0T00p 1 ero GopMsl 1 bubnnoreka [IOK
https.//m.edsoo.ru/863e9ed0
7 Pesynbratel sBomOLIMY: 1 0.5 bubnuoreka [LIOK
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U https://m.edsoo.ru/863e9fde
Bug000pa3oBanue. JlJabopatopHas pabora
Ne 2 «Onrcanue mpucmoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOTO
XapakTepa
8 HanpasiieHus 1 MyTH Makpo3BOJIIOLIAN 1 bubnuoreka [LIOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BomMONNN 1
10 HcTopus xu3HH Ha 3emiie U METOAbI e 1
U3yUYEeHHUS
11 I'unoTe3bl IPOUCXOXKACHNS KU3HU HA 1 bubmuorexa [LIOK
3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3emiie 10 3paM U 1 bu6muoreka [LIOK

neproam

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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13 OCHOBHBIE TaIbl YBOJIOIUN 0.5 bubmmoreka [TOK
PacTUTENBHOTO U )KUBOTHOTO MUPA. https://m.edsoo.ru/863ea8bc
[Tpaktuyeckas padota Ne 1 «M3yuenue
HCKOIMAEMbIX OCTAaTKOB paCTECHUI U
KUBOTHBIX B KOJIJICKITHSIX)

14 CoBpeMeHHas CHCTeMa OPraHuYeCKOro bu6mmoreka [IOK
Mupa https://m.edso0.ru/863ea48e

15 DBOJTIOIHS YeTIOBEKA (AaHTPOTIOTCHE3) bubmuorexa [JOK

https://m.edsoo.ru/863eac2c

16 JIBrokymue cuibl (hakTophl) bubmuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaJ1H SBOIIOINH YeTIOBEKa

18 YenoBeueckue pachl U IPUPOJIHBIE bu6mmoteka LIOK
aZanTanuy 4eaoBeKa https://m.edsoo.ru/863eaea2

19 PesepBHeIit ypok. O6001IeHNE IO TEME
«Bo03HUKHOBEHHE M pa3BUTHE )KU3HU HA
3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 0OMTaHUS B SKOJOTHYCCKHE bu6nmorexka [IOK
(bakxTopsl https://m.edsoo.ru/863eafec

22 Abuotnueckue paxtopsl. JlabopaTopHas 0.5 bubnuoreka [LIOK
pabota Ne 3. «Mopdornornyueckue https://m.edsoo.ru/863eb10e
0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT
oburtanusy. JlaboparopHas padota Ne 4.

«BnusiHME cBeTa Ha pOCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

23 bruotnueckue paxTopsl bubnuoreka [LIOK

https://m.edso0.ru/863eb348

24 DKOJIOTHYECKHE XapaKTePUCTUKU 0.5
nonynsiun. [Ipaktudeckas padora Ne 2
«IToacY€T MIOTHOCTH MOMYJISILUI Pa3HBIX
BUJIOB PACTECHUI»

25 Coo0miecTBa opraHu3MoB — OHOLIEHO3 bu6mmoreka [IOK

https://m.edsoo.ru/863eb46a



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
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI ) 1 bubnuorexa [JOK
https://m.edsoo.ru/863eb46a

27 OCHOBHBIE ITOKA3aTEIN SKOCUCTEMBI. 1 bubnnorexa [IOK
Dxooruueckue nupamusl. CBoMcTBa https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus

28 [TpupoHbIE SKOCUCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — riobanpHas 3xocucTeMa 1 bubmuorexa [JOK
3emi https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBaHMS 1 bubnuorexa [LIOK
ounochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onochepe 3emim 1

33 CocymiecTBOBaHHE IPUPOJIBI U 1 bubmmoreka [JOK
YyeJioBeuecTBa https://m.edsoo.ru/863ebale

34 PesepBHrlil ypok. O600111€HNE TEMBI 1
«Co00111ecTBa 1 HIKOJIOTMYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METOAMNYECKOE OBECNEYEHUE OBPA30OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbLIE YHEBHbBIE MATEPUAJIbI A1 YHEHUKA

buonorus, 10 knacc bazossrii ypoBens /Ilaceunnk B.B., Cymaroxun C.B., I'anontok 3.1., u
npyrue nox penakiueit [laceunnka B.B., Akimoneproe obuiectso "M3aarenbeTBo
npocsenieHue"

buonorus, 11 knacc bazosslit yposens /[Taceunnk B.B., Cymaroxun C.B., I'anonrok 3.I'., u
npyrue non penakunuei [Taceunuka B.B., Akuroneproe o6miectso "M3aaTenbcTBO
MIPOCBEIIECHUE

METOOAUYECKUE MATEPUAJIbI ANA YYUTENA

A.l0.MoHueBa. A.B.Topranos. buonorusa B cxemax n Tabnmuax 3KCMO Mocksa. 2012 r

. . NepHep. Buonorus. MonHbI CNpaBoOYHUK A9 NOArOTOBKK K E ' 2. M. Actpenb 2012 r
FotoBuMmcsa Kk EMND. O6wasga éuonorna M Jpocda 2012 r

Er3 2012 r. buonorusa. M. Actpenb 2012r

Er3. O6wasg 6uonormnsa. KOHTpo/bHblE U3MepuTenbHble MaTtepuansl M lMNMpoceewerne 2012 r
N.P. MyxamepxaHoB. MacTepckas yuntens « TecTbl, 3a4eTbl, 6nmMyonpocsl 10-11 knace» M
«BAKO» 2007 r

O6bwas 6uonorusa: YuebHuk / Noa pean. KoHctaHTuHoBa B.M.. - M.: Academia, 2018. - 704 c.
BopoHuos, H.H. buonorus. O6was 6uonormsa. 10-11 knaccoel: YuyebHuk ans
obweobpazoBaTenbHbIX yupexaeHunii: basosbit yposeHb / H.H. BopoHuos. - M.: lpocs.,
2022. - 304 c.

Oenwa-CnoHunukasn, M.A. Obwasa n caHntTapHas MMKpobrnonorusa ¢ TeEXHUKOM
MUKPOBMONOrMYecKknx nccnenoBaHunii: YuebHoe nocobue / M.A. enwa-CunoHuukas. - Cre.:
Nanb, 2022. - 588 c.

3axapos, B.b. Pabouasa TeTpaab no obwei 6uonornm: 10-11 knacc: k: YuyebHuky B.b.
3axapoBa, A.l. MycTtadumHa, B.U. Cueornasosa, H.M. YepHoson "Obwas 6uonoruns. 10-11
knacc" / B.b. 3axapos, E.T. 3axapoBa, A.l. Kynaes, B.N. Cusornasos. - M.: Dk3aMeH, 2. -
157 c.

T A JloBkoBa. lNMogrotoska K onuMmnuagam no 6monorum 8-11 knaccos. M Anpuc-npecc 2011

LNOPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl N PECYPCbl CETU MHTEPHET

www.informika.ru - anekTpoHHbIN y4yebHuk "Buonorua" (sep. 2.0 - 2000) 13 umnkna
"Obyuyatowme aHuMknoneamn". - Y4ebHbln Kypc, KOHTPONbHblE BOMNpOChI. (Kak nonb3oBaTbCs
- cM. "Momowp".)

www.college.ru - pasgen "OTkpbIToro konnegxa" no buonormn. YuebHmnk, mogenu, On-line
TeCTbl, y4YnTenio.

www.skeletos.zharko.ru - "OnopHo-gBuratenbHas cuctemMa yenoseka". ObpasoBaTenbHbIl
canT no npeamety bruonorus, kypc Yenosek. CtpoeHue ckeneta. MblwevyHas cuctema. Kak
370 paboTaeT. MpUNoXKeEHUS: 2 CKeNeTHbIX SHUMKAONeAN; ANS yunuTens - ypoku,
nabopaTtopHblie, 6 TECTOB C OTBETaMM.

www.biodan.narod.ru - "Buo[laH" - buonorus ot daHbl. HoBocTn 1 0630pbl No 6muonorum,
akonormu. Npobnembl u Teopun. ECTb TeMaTuUeckmne BbiNyckn, potoranepen, bnorpadun


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/
http://www.biodan.narod.ru/

BEMNKNX YHEHbIX, CneLcnoBapb.

www.bio.1lseptember.ru - gnsa yuntenen "9 nay Ha ypok buonormn". Ctatbun no: botaHuke,
3oonoruun, buonornm - Yenosek, O6wen 6uonornm, SKoNorun.

www.bio.1september.ru - razerta "buonorusa" (Mexay BbIXOA0M OYeEPEAHOro HOMepa raseThl
M nosiBIeEHMEM NOJIHOTEKCTOBOM BEPCUM HOMEpA Ha CalTe YCTaHOB/IEH rO40BOMN MHTEpBan)

www.kozlenkoa.narod.ru - 3toT cant Ko3aneHko A.l. - npenogasartens v ans
npenoaasaTesien, Ansa Tex, KTo YYUTCH CaM U YUYUT APYTUX; OYHO U AUCTAHLUMOHHO,
6uonornu, XMmMnumn, Apyrum npeaMmeTam - C NoMOLbI0 KOMMNboTepa U NHTepHeT.

WWW.Nsu.ru buonorus B Bonpocax 1 oTBeTax - y4eHble HOBOCM6MpPCKOro AKaeMropoaka
OTBEYaloT Ha BOMPOCHI CTAapLIEKTACCHUKOB.

www.websib.ru - paszaen "Buonorus" HoBocnbupckon obpasoBaTtenbHon ceTu. Noabopka
MaTepuasioB U CCbINOK (MporpaMMbl, NPOEKTbI, MaTepUasbl Y YPOKY, abUTypUEHTY).

www.nrc.edu.ru - "Buonornyeckas kaptmHa Mmpa" - pasnen aN1eKTPOHHOro ydyebHumka
"KoHuenuun coBpeMEHHOro ectectso3HaHmsa". KoHUuenumumnm NponcxoXaeHns XU3Hn n Teopumm
sgonounmn. (Mepexoa no ccoinke BHM3y "Nanee...".)

www.floranimal.ru - "FLORANIMAL - pacteHus n xmBoTHble" Kak aHunknoneauns. (O6bvem
nHdopmMaunm BneyaTnseT.) BoibpaTb 6yKBYy, OTKpOETCSA CTpaHMua C ABYMS 60MbLINMUK
KOSIOHKaMu Ha3BaHWi: PacteHns n XXuBoTHble. BoibupaeM no Ha3BaHMIO - OTKpPbIBaEeTCSH
onucaHue n oTo.

www.filin.vn.ua - "Oununr" - NANKCTPUPOBAHHAsA 3HUMKIIONEAMS XXUBOTHbIX. K coXaneHuto
He BCe pasaesbl rotoBbl. Onucanmsa n dotorpadun.

www.nasekomie.h10.ru "Hacekombie" O HaceKoMbIX A5 WKOJIbHUKOB - ONMUCaHUE OCHOBHbIX
BMAOB, PUCYHKMW.

www.invertebrates.geoman.ru Hacekomsblie. NonynsipHas kHura AkuMmyuwknHa U.U. c
MHOXECTBOM LIBETHbIX PUCYHKOB U oTorpacdun. -

www.bird.geoman.ru MNTuubl. MNonynapHaa kKHUra AKMmywkuHa N.N. ¢ MHOXeCTBOM LBETHbIX
PUCYHKOB 1 oTorpaduii.

www.animal.geoman.ru Mup »xunBoTHbIX. [lonynsapHasa KHura AkumykmHa U.U. c
MHOX>ECTBOM LBETHbIX PUCYHKOB 1 doTorpaduil.

fish.geoman.ru Pbibbl. UnnocTpupoBaHHasa sHUuKoneans polb.

www.plant.geoman.ru - XXnsHb pacteHnin. 3aHnmaTtenbHo o 6oTaHuke. bakTepun.
JlekapcTBeHHble pacTeHus.

www.livt.net - anekTpoHHasa nnnCcTpupoBaHHasa saHumknoneansa "Xueble cywecrsa".
Knaccndukaums n potorpadpum 6e3 Tekcra.

www.nature.ok.ru - Pegkue n ncyesawwme XnsoTHble Poccmn. OnncaHns m rosoca pegkmx
XXUBOTHbIX.

www.bril2002.narod.ru - Buonorna ansa WKonbHMKOB. KpaTtkas nHdopM. Nno pasgenam:
O6buwasn 6uonorus, botaHuka, 3oo0norus, Yenosek.

www.festival.1september.ru - ®ectneanb negarornyeckmnx naen "OTKpbITbi ypok" 2006 -
2007. Pazpen "MpenogasaHne buonormn" - 86 crartem.


http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.floranimal.ru/
http://www.filin.vn.ua/
http://www.nasekomie.h10.ru/
http://www.invertebrates.geoman.ru/
http://www.bird.geoman.ru/
http://www.animal.geoman.ru/
http://www.plant.geoman.ru/
http://www.livt.net/
http://www.nature.ok.ru/
http://www.bril2002.narod.ru/
http://www.festival.1september.ru/

www.charles-darwin.narod.ru - Yapnb3 JapsuH: 6uorpadpus n KHUru.


http://www.charles-darwin.narod.ru/
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