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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUU TEOPETUUYECKYIO OCHOBY JIs
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIeH, CcoAepKaHMs, pe3yJbTaToB OOyYeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTUH, €€ 3HAUCHUH B MO3HAHUU KMBOU MPUPOIBI U 0OECTICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Jaér mnpeacTaBiIeHUE O Lensix, 00 oomen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIONIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpamme 1o OuoiiorMM TakKe YYUTHIBAIOTCA TpeOoBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIHLHOMN
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme o 6unonoruu (10—11 kmacchl, 6a30BbI ypOBEHB) peaan30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOILIEHHEM K OKpY)Karolleld MPHUPOAHON cpeje.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM JKU3HU JUIsl PELIECHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTENIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHusA, KoTopas npexanonaraer (GopmMupoBaHue y  0OydaromIuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOmiero oOpa3oBaHHsS 3aHMMAET BAXKHOE
Mecto. OHa obGecrieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasza
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne 6MOJIOTHS UMEET TakKe JUIsl pelIeHUs] BOCIIMTATEIbHbIX
U pPa3BUBAIOMIMX 3a/Jad CpeAHero oOlmero o0pa3oBaHUs, COLMAIU3ALMNH
oOyuaromuxcs. M3ydenne 6monorun oGecneynBaeT yciaoBHs sl (OpMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYCHHH Y4YeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJloBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHE cOAep>KaHUS Y4eOHOTO Marepuaja B Iporpamme IIo
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3THUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOTroo0Opa3ve OpraHMYeCKOTO MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp m3yuenus yueOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeameta «buonorusy» Ha 0a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOUUMHUCS CHUCTEMBbI 3HAHUW O OMOJIOTUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIOIMINUXCS OTKPHITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydarImMXCs MO3HABATEIbHBIX, MHTCIUICKTYyaJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Yy OOydYaromuxcsi oOIed KyJabTyphl, (YHKIHMOHAIHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUU OMOJIOTHUH;

dbopmMupoBaHue y OOydYalOIMMXCS YMEHHN WILIIOCTPUPOBATh 3HAUYCHUC
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTHYECKUX 3HAHUW JJIsI TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

NpUMEHEHHE MPUOOPETEHHBIX 3HAHWUN W YMEHHUM B TOBCEIHEBHOW >KU3HU
JUJI OLIEHKH MOCJEJICTBUM CBOEH JESITEIbHOCTH MO OTHOIICHUIO K OKPYXKAIOLIECH
cpene, COOCTBEHHOMY  3JI0POBBIO, OOOCHOBAaHHWE H  COOJIIOJICHHE  Mep
npoduakTUKy 3a00IeBaHUH.

B cucreme cpennero obmiero oOpazoBanus «bwosorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



Jns  wu3ydenuss Ouonoruu Ha ©0a30BOM ypOBHE CpeIHEro O0OIIero
oOpazoBanus otBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11
kimacce — 34 gaca (1 gac B Hefelni0).

COJAEP)KAHUE OBYUEHMUSI

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HaykaMu, ¢puiiocopueid, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metoasl MO3HaHUS HKUBOW MpUPOABl (HAOIIOJEHUE, HSKCIEPUMEHT,
omHCcaHue, U3MEpeHue, KiaccupuKkaius, MOJCIUPOBAHUE, CTAaTUCTHYECKAsI
00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u .
Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThbI:

[Ipaktuueckas padota Ne 1. «Mcmonb3oBaHue pazIUYHBIX METOIOB IpU
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI H MX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpPeaMET HW3Y4YEHHUS OHOJIOTHH.
OTanune )XKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiictBa OuocucteM U HX paszHooOpazue. YPOBHH OpraHHu3alluu
OMOCHCTEM:  MOJICKYJSIDHBIM,  KJIETOYHBIM,  TKAHEBbIH,  OpPraHU3MCHHBIMH,
MO YJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTCOIIEHOTUIECKUI), OMOChepHBIi.

JdemoncTpanum:

Tabnuter u cxembl: «OCHOBHBIC TPU3HAKH JKU3HUY, «YPOBHU OpPraHHU3alUN
YKABOU IIPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMHn4ecKUi COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKUM. XHWMHUYECKUE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIIMM BOJABl M MHUHEpPAJIBHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U



YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(yHKIMU OENKOB.

®depmeHThl — Ouonormyeckue kartanuzatopbl. CrtpoeHue ¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalln3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKO3a, pubdbo3a ©  Je30KCHpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnuuepuasl, ¢dochomunuasl, crepounbl. ['uapoduabHO-
ruapodoOHble  cBoWicTBa. buonormyeckue ¢GyHkumu JaunupoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xucnmotel: JIHK wu PHK. Hyxneoruasl — MoOHOMEpBI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Huromorust — Hayka o kietke. Kierounas Teopus — MpuMep
B3aMMOJICHCTBUS WJeH M (AKTOB B HAYYHOM TMO3HAHMHM. MeToabl H3ydeHUs
KJIETKH.

Knerka kak wnenmoctHas »uBas cucrtema. OOmmMe NpU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak reneruueckwmii ammapar,
cUcTeMa CUHTe3a Oerka.

Tunsl KJIETOK: JyKapuoTHuyecKas W mpokapuoruudeckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
I'pUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TTTIMKOKAINKC, UX
dbyakmuu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [loyaBTOHOMHBIE OPraHOWIbl KIETKH: MHUTOXOHAPHUH, IUIACTUIBL.
[Ipoucxoxnenne MUTOXOHApWA W TuiacTuA. Bunmbl mmactun. HememOpanHbie
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbIA LeHTp kieTku. CTpoeHue sapa: sjaepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneitaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B  HEXUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.



Tabmuupl u cxembl: «llepuonanueckas Tabaua XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OeliKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuaby.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyIOBaHHUE [UIsl MPOBEACHUS
HaOJIIOJICHUM, HW3MEPEeHUM, HKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnass pab6ora Ne 1. «l3ydeHue KaTaqTUTUYECKOW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3yueHue cTpoeHHs] KIETOK pPACTCHHIA,
KUBOTHBIX M OaKTEepUl IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTtax U HUx
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTH KJIETKH.

OO6MeH BemecTB, WM MEeTa00IN3M. ACCUMIIIAIMS (TIJTACTUYECKUN OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOHBIN U TeTepoTpodHbIi. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas ¢a3pl (orocunresa. Peakuuu
dotocunTesa. DhhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UpYolIre OakTepuu. 3HadyeHUe XEMOCHHTE3a s
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KJeTke. PacuienyieHue BEnIecTB, BBIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. OddexTuBHOCTD
SHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuyHoro cuHTe3a. ['eHetmyeckas wuHpopmarms u JIHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.



Hexknerounsle popmsl xu3HU — BUpYChl. MicTtopus otkpsitus Bupycos (. 1.
NBanoBckuit). OCOOEGHHOCTH CTPOEHUSI U SKU3HEHHOTO IHUKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BMIYU) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W  uHTerpasa. lIpoduiaktuka
pacrpoCTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunbl nutanusy, «Metabomuzmy, «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CTpoeHue 1 pyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpummmsy»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1ukn, wiM KU3HEHHBIM WK KieTku. WMHTepdaza U MuUTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiys MaTpUYHOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Ctaguum muto3a. [Ipoueccel, mpoucxonsmue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrioyioe u mosioBoe. Bubl 6ecronoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO.

Meiio3. Ctagun meito3a. IIponecchl, MpoucXodiiue Ha CTaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YEHUE MEH03a.

'ameTtorenes — mporiecc 0Opa3oBaHUS TMOJIOBBIX KJIETOK Y JKHBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
OcCoOEHHOCTH CTpPOEHMs SULEKIETOK M CHepMaTo30uI0B. OII0I0TBOPEHHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOPUOHAIBHOE pPa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HENpsaAMoe (JIu4uHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuit. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumplr u cxembl: «DOpMbl PA3MHOKEHHS OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHHil», «BeretaTuBHOE pa3zMHOXEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», « OCHOBHBIE CTaIMM OHTOTCHE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpormipenaparbl  «CrepMaTo30u/Ibl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JlegeHue KIeTku», MOJENb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnast pabora Ne 3. «HaGmrogenue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

Jlabopatopnas pabotra No 4. «M3ydeHue CTpoeHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Mcropus pa3BUTHA TeHETUKU. Poib
[IUTOJIOTUA U SMOPHOJOTUM B CTAaHOBJICHHHM TE€HETUKHU. Bkiam poccuilckux u
3apyOeKHBIX  Y4E€HBIX B pa3BUTUE  TEHETUKA.  MeETOIbl  TEHETHUKH
(ruOpHI0IOTHICCKHH, UTOTCHETUYECKH, MOJIEKYJISIPHO-TEHETUUECKUI ).
OcHOBHbIE TeHETHYECKHE MOHATHUs. ['eHeTnueckass CUMMBOJMKA, UCIOJIb3yeMas B
CXeMax CKpELIMBaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE ['. Menaenem.
MoHoruOpuHOE CKpelIuBaHUE. 3aKOH €AUHO0-00pasusi THOPHUIOB IIEPBOTO
nokosieHus. IlpaBuno JgoMuUHHUpOBaHMS. 3aKOH PpACIICIUICHHS IPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenMBaHUE. 3aKOH  HE3aBHUCHUMOTO  HACIeJOBaHUS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnonb30BaHue aHATU3UPYIOLIETO CKPENMBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.



CuemnieHHoe HacineqoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHne CueryieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetnka mona. XpoMOCOMHOE ONpEAETIEHUE Moja. AyTOCOMBI U TTOJOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

N3MeHYHBOCTS. Bunasr W3MEHUYHMBOCTH: HEHACJICCTBECHHAs u
HaclencTBeHHas. Ponb  cpeabl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuanumoHHbBI psig u
BapualMoHHass kpuBas. Hopma peakiuu npusHaka. KoJlnuecTBEeHHBIE U
KaueCTBEHHbIC TMPU3HAKU M WX HOpMa peakuuu. CBoMCTBA MOIUPUKAIIMOHHOM
U3MEHYHUBOCTH.

HacnencrBenHasi, WM TIeHOTHIMYECKAas, W3MEHYMBOCThL. KoMOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecC — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAasi U3MEHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HAacHIeACTBEeHHOW n3MeHnunBocty H. V. BaBuiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKU
YyeJIOBEKA: NreHeaJIOTHYECKUN, OJU3HEOBBIN, [IUTOr€HETHUECKUH, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE TUYECKU . CoBpeMeHHOE ompeeeHNe IeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C MOMOIIbIO
[11P-anamm3a. HacnencTtBennbie 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPaCIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnueckue W TeHepaThBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oone3Hell. MenuKo-rTeHETHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TCHETHICCKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxembl: «MOHOTHOpHUJIHOE  CKpCIIMBAaHHUE M €T0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  rameT»,  «JluruOpuaHoe  CKpenMBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCcTBUE AJJIENBHBIX TE€HOBY», «l'eHeTnuecknue KapThl pPaCcTECHUH,
JKUBOTHBIX W YeJOBeKa», «['eHeTmka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CLHEIUICHHOTO C TMoJioM», «KapuoTumbl 4YeloBeKa W JKUBOTHBIX», «Buabl



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Moaeau-anmivuKanul «MOHOTHOPUIAHOE CKpPEIIUBAHUEY,
«HenonHnoe pomuHupoBanue», «urnbpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast padota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas padota Ne 6. «M3yueHue MoaupuKaiMOHHON N3MEHYUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGopatopHas pabora Ne 7. «AHanu3 mMyTauuil y Apo30¢uibl Ha FOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHue W aHaiIM3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U IpoLecC. 3apOKICHUE CENEKIMH U TOMECTHKALUS.
Yuenne H. WM. BaBuioBa 0 I1EHTpaxX TMPOUCXOXKACHUS UM MHOTrooOpas3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/IbI CeNIEKIIUU. MacCOBBIM ¥ MHAMBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHuA. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WH)KEHEpHUs. ITalbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. . Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanos.

Tabmumel m cxembl: KapTa «LIeHTpBI TPOUCXOXKIEHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoabl m1oMamHuX KUBOTHBIX», «CopTa KYyJIbTYPHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotsl akanemuka M. ®@. MIBanoBay,



«Ilomumnonaus», «OOBEKTB OHOTEXHOJOTUM», «KieTouHble KyJIbTypbl H
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM IUIOAOB M KOPHEIUIOJOB AUKUX (GopM U
KyJbTYpPHBIX COPTOB pacTeHuil, repoapuii « CenbCKOX035UCTBEHHbBIE PACTEHUSI.

JlaGopaTopHble M MpaKkTHYecKUue PadoThbI:

Okckypcuss «OCHOBHBIE METOIbl M JIOCTHKECHHS CEJEKIMM PACTEHHU M
KUBOTHBIX (Ha CEJICKLIOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYacTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASI OHOJIOTUS.

[IpennochliKu BO3HUKHOBEHHUS HSBOJIIOLIMOHHONW TEOPHUU. IBOJIOIMOHHAS
Teopusi U e€ MecTo B Omosioruu. BrusHME HBONIOIMOHHON TEOPUU HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BoMOUMU. [lasieoHTOIOTHYECKME: TMOCIEI0BATENIBHOCTD
MOSIBJICHUSI BUJOB B TMaJl@OHTOJIOTHYECKOM JICTONUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M Ppa3inyusi AMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomtonionHas Tteopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosironuu (CTI) U €€ OCHOBHBIE MMOJOKEHHUS.

MukposBomonus. [Tonynsiiusa kak e1MHUIA BUIA U 3BOJIIOLIUH.

JBuxyiue cuibl ((pakToOpbl) SBONIONKK BUAOB B MpUpoae. MyTallMOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s11ust U1 MUrpausi.

EctectBennsiii orbop — Hampapistomuid (akrtop sBomonund. Dopmbl
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHWU3MOB KakK pe3yibTaT 3Boionuu. [Ipumepst
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpG 036l ¥ HIHO-aTANTAIIHH.

Bun wu BupooOpazoBanme. Kpurepun Buma. OcHOBHbIE  (QOpMBbI
BUJ1000pa30oBaHus: reorpauueckoe, 3K0JIO0THYECKOE.



MakposBomonus. Dopmbl  3BoJOLMH:  (UIETHYECKAs, JAUBEPreHTHas,
KOHBEpIreHTHasl, napajuiesnbHasd. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxaeHue oT HecnenUaaIu3upoBaHHbIX NpeakoB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHas pagyalus.

JdeMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, YU. lapsun, B. O. KoBanesckui, K.
M. Bbap, . I'ekkenb, . Mromep, A. H. Ceepios.

Tabmuupl u cxembl: «Pa3Butue opraHmyeckoro wmupa Ha 3emiey,
«3apobIllid TTO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «DopMbl 00pHOBI 3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpToB pacTEHUN»,
«MHoroobpasue  mopoa  KuUBOTHbIX»,  «llomymsuuuy,  «MyTanuoHHas
U3MEHUYUBOCTHY», «ApomMopdo3sl», «Hamoananrauum», «OOmas aereHepanus»,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsunay, «boprba 3a cymectBoBanue», «IIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6GopynoBaHue: KOJIJISKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKiusa «[IpumMepsl 3alIUTHBIX TPUCTIOCOOJEHUN Y
KUBOTHBIX», MOJelNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wwupa, KoJuekuus «DopMbl COXPaHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnast padota Ne 1. «CpaBHeHHE BHIIOB MO MOP(OIOTHUYECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «OnmucaHue MpUCTIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4dHble TIpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HayuHble TUnoTe3bl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
HBOMIOIMSI. AOHMOTCHHBI CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM U HUX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3HM Ha 3emiie mo 3pam M nepuonaMm. Karapxeil. Apxenckas u
nporepo3oiickas »pbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa ¥ €€ NepruoIbl: TPUACOBBIM, FOPCKUN, MEIIOBOM.

KaiiHo3oiickass 3pa u €€ mNepuoAbl: NAJCOr€HOBBIA, HEOT€HOBBIH,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIuMaTa U IreoJOTHYECKUX MpoueccoB. OCHOBHBIE 3TAIlbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIeHUE, paclBET U BEBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYECKOro Mupa Kak OTpakeHue H3BOIONUU. OCHOBHBIC
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YETIOBEKA. AHTPOMNOJIOTHS KaK Hayka. Pa3BUTHE Npe/cTaBICHUM
O TMPOUCXOXKJICHUM YesloBeKa. MeTonbl M3ydeHusi aHTpornoreHe3a. CxoactBa H
pazInyus YEJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

HBuwxymue  cunbl  (dakTopel) — aHTpororene3a.  HacneactBenHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUN TpyAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIUU U BETBU HBOJIIOIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBeK
yMenblii, YenoBek mnpsaMoxondmud, YenoBeKk HeaHAEpTalbCKuiM, YeloBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIE  OOJNBIIME  pachl:  €BPOICOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBaHMWS. EJNMHCTBO 4YeIOBEYECKHUX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3uukHoBenne CONHEUHOM CHCTEMBI», «Pa3BuTHE
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeueCKne pacely».

O6GopynoBanue:  Mmymspku — «IIpowcxoxkaeHne — dermoBeka»  (OIOCTBI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTAllblla, KPOMAaHBOHIIA), CIJIENKU WIH
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpeOna), TreoxpoHoJoruyeckass Talnauna, Kouiekuus «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTH4YeCKHe PadoThI:

[Ipaktuueckas padbora Ne 1. «/3ydyeHne nckomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJIIICKIUSIX).

DKcKypeus «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHBIN WA KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:Kawiuas cpeaa.

OKOJOrusl Kak Hayka. 3aJaud ¢ pa3fenbl  JKOJIOTHM. MeTomsl
DKOJIOTUYECKUX MCCIIEIOBAHUN. DKOJOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAS, HA3€MHO-BO3JYyIIIHAs, TOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Krnaccudukanus sKoNOruueckux (HakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOIMOTeHHble. JlefcTBHE 3KOJIOTMYECKUX
($aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIEpATypa, BlaxHocTh. DoTonepuoansm.
[Ipucnocobnenust  OpraHM3MOB K  JIEWCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buonorndeckre puTMsl.

buotnueckue (haxTopHI. Bungnr OMOTHYECKUX B3aMOJICHCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanms,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU mnomyiasiuud. OCHOBHBIE IOKa3aTENH
NOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. [[nHaMuka YuCIEHHOCTH MONYJISIUUU U €€ PeryJIsaiusl.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuier u cxembl: kapta «lIpupomnbsie 30861 3eMin», «Cpeapl oOuTaHUS
opranu3moBy», «®Doronepuoauam», «llonmymamun», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTH NOMYJSAIuU HHOY30puu-Tyhenbkny, «[lumensie memnm.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass pabora No 2. «llomcu€r MIOTHOCTH MOMYJSAIUN pPa3HBIX
BUJIOB PACTECHUI.



Tema 4. Coo01ecTBa M 3KOJI0rM4eCKHE CHCTEMBI.

CooOuiectBo Oopranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBasi,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OMOoLIEHO3E.

DKoJIoruYeckue cuctembl (dKocucteMbl). llonsTue 00 »skocucTeMe u
ouoreorieHoze. DYHKIMOHAJIBHBIE KOMIIOHEHTBl JKOCUCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBopoT BeIIeCTB U MOTOK SHEPIUU B IKOCHUCTEME.
Tpoduueckue (muIIEeBbIE) YPOBHM JKOCUCTEMBI. [IWileBble 1ENu U CEeTH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHUYECKUE
NUpaMUbl: TPONYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA DKOCUCTEM:
YCTOWYMBOCTh, cCaMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOMHOIO
WJIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOTeHHBIE  JKOCUCTEMBI.  ATpOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrop ycroilunBocTu 3KocucTeM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. . Bepuanackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemectBo u ero Qynkuuu. OcobeHHocTH OHMOcdepsl Kak
robabHOM 3KocucTeMbl. [[nHaMuyeckoe paBHOBecHe M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXMMHUYECKHUE IIUKIIBI DJIEMEHTOB (yriiepoa,
a3zoTa). 30HabHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeyectBO B Oumocdepe 3emiid. AHTPONOTEHHbIE W3MEHEHHS B
ouocdepe. ['odanbHBIC SKOJIOTHIECKHUE MPOOIEMBI.

CocylecTBOBaHuE IIPUPOBI 151 YeJI0BEUYECTBA. CoxpaHeHue
Omopa3HooOpasus Kak OCHOBA yCTOMUHMBOCTH Ouocdeprbl. OCHOBA parimoOHAILHOTO
yOpaBi€HUs MPUPOJHBIMU pECypcaMu W HUX UCHOIb30BaHUE. JloCTHKEeHUs
OMONIOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[Toptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxembl: «[lumeBbie nenu», «buoieHo3: cocTaB U CTPYKTypay,
«IIpupongueie cooOmiectBay, «llenmu nuTaHus», «IKOJOTHUECKAs MUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOWMHOrO  Jeca», «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «Baxnelmme HMCTOYHUKHU
3arpsA3HEHUs] BO3/JyXa M TPYHTOBBIX BoA», «llouBa — BakHelllas cOCTaBIAOLIAs
ouochepn», «DakTopbl Aerpagauuu mnouBy», «llapHukoBeiil 3PdexT», «DPakTopsl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OO0mas crpykrypa Ouocdeps,



«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Moaenb-anmuinkanus «Tunuunele OMOLEHO3BI», repdapuii
«PactutenbHble cOOOIIECTBAY, KOMUIEKIIMU «buoleH03», «BpeauTtenu BaxkHEHIITUX
CENbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJUJIEKUMH pacTeHUH U
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMEI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHUS K pe3yjbTaTam
OCBOEHHMsI  OOydarolMMHUCS IpOorpaMM  CpelHero oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMSI mpeaMmera «buomorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAMM K OOy4YeHHUIO  OHWOJIOTHH,
IieJICHANIPaBJIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUH JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIIUA Pa3BUTHS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHYECKOTO  IPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3YyJIbTAaThl OCBOCHUS Ipeamera «buonorusn» mocTturarorcs B
€IMHCTBE Y4YEOHONW W BOCHUTATEIIBHOW JEATEIIbHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JyXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, MPHHATHIMH B OOINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHWS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TMO3UIHUM JIMYHOCTH, MATPHUOTHU3MA,
YBaXXCHUS K 3aKOHY W TMPABOIMOPAJAKY, YEJIOBEKY TpyAa M CTapIIEMy MOKOJICHUIO,
B3aUMHOTO YBaXEHHUs, OCPEXKHOTO OTHOILICHUS K KYyJIbTYpHOMY HAaCICIUI0 U
TpaJuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>KAIOIIEH Cpee.

JIngyHOCTHBIC pe3yJbTaThl OCBOCHUA ydeOHoro mnpeamera «buomorus»
TOJDKHBI OTpakaTh TOTOBHOCTh M CITOCOOHOCTh 00YYarOIITHUXCS PYKOBOJICTBOBATHCS



chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOT0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbBITA AESATEIBHOCTH B MPOLIECCE pPEai3alui OCHOBHBIX HAIpPaBICHUU
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TpakKAAHCKOW MO3UIMHU OOYYAIOUIErocs KaK aKTUBHOIO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB M O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHA M TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON NESATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNISITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHHE yUUTHIBATh B CBOUX JICUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMHU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TIO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHO! U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoawHy, CBOM S3BIK U KYJIBTYPY,
MIPOLIOE U HACTOAIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIECAUI0O U IaMSATHHUKAM
MpUPOABI, NOCTMKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHMCKMX YUYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWMOJOTHM, TOHUMAHUS 3HAYECHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HH YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEeHHIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOT0 MTOBEICHNUS;



CIOCOOHOCTh OIIEHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEIISIM, CO3IaHUIO CEMBH Ha
OCHOBE OCO3HAHHOI'O MPUHATUA LEHHOCTENM CEMEMHOW KWU3HU B COOTBETCTBUU C
TpaguUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAaHNE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUS, (POPMUPOBAHUA KYJIbTYPHI 310POBbS M
IMOLUMOHAJIBLHOIO 0JIATONMOTYYHs:

NMOHUMAHUE W peaau3alus 3J0pOBOTO U 0Oe30macHoro obpasa IKU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETGHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1IEHHOCTM TPaBWI HWHIMBUIYAJbHOTO M KOJUIEKTUBHOIO
0€3011acCHOT0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCJICICTBUN U HEMPHUATHS BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTB K TPYZlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00Hu¢e;

TOTOBHOCTh K aKTHUBHOMN [AEATEIILHOCTH TEXHOJOTMYECKOW M COIMAJILHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO J€ATEIbHOCTD;

MHTEpPEC K Pa3IuuHbIM chepaM MpoPpecCHOHATBHON JEATEIHbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHHIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU IIeJIecO00pa3HOe OTHOUIEHHWE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKON KyNbTYphI: MPUOOpPETEHHE OMbITa
IJIAHUPOBAHUSI TIOCTYNKOB H OLEHKM HMX BO3MOXHBIX [MOCJHEACTBUNA ISt
OKPY’KAIOIIEH CPEbI;



OCO3HAHME TJOOATBHOTO XapakKTepa 3KOJOTMYECKHX MpoOjieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh NMPUOOpETaeMble MPU H3YyYEHUU OHOIOTUU
3HaHUST M YMEHUS TPU pEUICHUM TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/IGHHE  TMpaBWJ  TOBEACHUS B IPUPOJIE,
HaIlpaBJICHHBIX HAa COXpPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIUX BpPEH  OKPYKaOLIEH
OPUPOJHON Cpeie, YMEHHE MPOTHO3MPOBATH HEOIArONPUSITHBIE 3KOJOTHUYECKHE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIMYME  Pa3BUTOTO  SKOJOTUYECKOTO  MBIILIEHUS,  3KOJOTHUYECKON
KyJbTYpbl, ONbITA JACSATEIBHOCTH HKOJIOTUYECKON HANpaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COILMAJIBHOM
PAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTA IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATENBCKOM KYJIbTYpPhl Kak CpeICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHUMaHHe CHelupUKU OWOJIOTMM KaK HayKH, OCO3HaHUS €€ poJu B
(GbopMHUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEJTOCTHOTO
NpelCTaBleHUs 00 OKpPYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa H
oOmIecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU ISl COBPEMEHHOMN IMBUIN3ALINN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEeXHOJIOTHM, CHOCOOHBIX  pemaTh PecypcHble  MPOOJEeMBbI  Pa3BUTHS
YeJI0BEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 MIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJTHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OHOJIOTHUECKUX 3HAHMA B IIENISIX
MOBBIIEHUsI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBLHON TPaMOTHOCTH OOYYarommXcs, (HOpPMHPYEMOM
MIpU U3YUYEHUU OUOJIOTUH;

MMOHUMAHHE CYIIHOCTH METOJOB MO3HAHMUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIsl aHajdu3a U



OOBSCHEHHUS SIBIICHUN OKPYKAlOUIEro MHUpPa U MPOUCXOASAIIMX B HEM U3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CaMOCTOSITENIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JUIS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTHM HAYYHOW NEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATEILCKYIO IEITEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh W  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUI0 WU
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUs yueOHOTo mpeamera «buomorus
BKJIIOUAIOT: 3HAUYMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHUSA OOYyYaAIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYUHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpPa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, HEPTUs, SBJIICHHE, MPOIIECC,
CUCTEeMa, HayyHbId (DaKT, MPUHLMI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIICJIOBAHNE,  HAOJIIOJIEHUEe, U3MEpPEeHHe, OKCIEPUMEHT U JIPYrux),
YHUBEpCaJIbHbIE yueOHblE JeCTBUs (TIO3HABaTENIbHbIE, KOMMYHUKATHBHBIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH H  COIMAJIBHONH KOMIICTCHIIMA OOYYaroIIUXCs, CIOCOOHOCTH
o0yJaronmxcs UCTIOJB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHYECCKHE 3HAHHWS W  yHUBEpCaJbHbIE y4eOHBIC JICWCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pPe3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIeTo
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMo3HaBaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a30BbIe JJOTHYECKHE TeHCTBHS:

CaMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh  MpoOiIeMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPHU OCBOCHUU 3HAHUN MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMSI, KiIacCHU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKH, YCTaHABIHNBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAesaTh IeIu JeSITEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMH IEIISIMU;



HCII0JI30BaTh OMOJIOTMYECKUE MOHATHS ISl OObSICHEHUS (PAKTOB U SIBICHUI
YKUBOU IIPUPOBI,

CTPOUTh JIOTUUECKHE pacCyKIeHUs (MHAYKTUBHBIC, JE€IyKTUBHBIE, 110
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSATh  CXEMHO-MOJEJNbHBIE  CpEICTBa s MPEACTaBICHUs
CYILIECTBEHHBIX CBS3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAILIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IJIaH PELIEHUs MPOOJIEeMbl ¢ YYETOM aHadu3a MMEIOIIUXCS
MaTepHUATIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B  JESATEIbHOCTb, OLEHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJSAM, OLIEHUBATh PUCKHU MOCJIE/ICTBUN JEATEIbHOCTH;

KOOPJMHUPOBATh W  BBIMOJNHATH pPabOTy B  YCJIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TP PEUICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJaJ€Th  HABBIKAMM  Y4eOHO-MCCJIENIOBATEICKOW M MPOEKTHOM
JeSITEeNbHOCTH, HABBIKAMU pa3penieHus mpooieM, CioCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BHIBl JEATEIBHOCTH [0 TOJYYEHUIO HOBOTO
3HaHMsI, €ro HHTEpHpeTaluH, MNPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YU€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIN THIT MBIIIJICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU NOHATUAMHU U METOAAMU;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3a7a4dl B OOpa30BATCIIBHOM
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUT'ATh TUIOTE3y €€ PpELICHUs, HaXOAUThb apryMEHTHI Ui JI0KAa3aTeJbCTBa
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUH PELLCHUS;

AHAIM3UPOBATh IIOJIYYCHHBIE B XOJ€ PELICHHs 3aJaud pe3yJbTaTshl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYyaLUsIM, OLICHUBATh NPHUOOPETEHHBIN OMBIT;

OCYILIECTBIISITh LIEJCHANIPABICHHBI MOHUCK MEPEHOCAa CPEACTB M CIOCOOOB
NENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh NMEPEHOCUTh 3HAaHHSA B MO3HABATEIBHYIO U MPAKTHUECKYIO 00JACTH
KHU3HEEATEIBHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXOAbl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMyCKAIONINE aThTCPHATUBHBIC PCIICHHUS.

3) padora ¢ unpopmanmei:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWKAX WHMOpMaruu (TEKCTe
y4eOHOT0 MOCOOus, HAYYHO-TIOMYJIAPHON TUTepaType, OMOIOTHYECKUX CIOBApAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUYUBOCTb;

(GbopMyIHpPOBATH 3aNPOCHl U MPUMEHATH Pa3IMIHBbIC METOJBI TPU TOUCKE U
otOope Ouonornueckoit uHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3aad;

PHOOPETAaTh OIBIT HCIIOJIB30BaHUS HWH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJb30BaHUS Pa3IUIHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITCJIbHO ~ BBIOMpaTh  ONTHMAJIbHYI0  (opMy  MpeacTaBiICHUS
Oounonornyeckoit mHbopManyu (cXeMbl, TpadUKH, THArPaAMMbI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAay4HBIA $3bIK B KauyeCcTBE CpeAcTBa IMpu pabore ¢
Oouonornyeckoil uH(OpMalUEW: TPUMEHSATh XUMHYECKUe, (Qu3nyeckue U
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYNbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJ€Th ~ HABBIKAMM  pACO3HABaHUA M 3allUThl  WHOOpMAaIuH,
nH()OPMAIIMOHHON 0€30MMaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0menue:

OCYIIECTBJISITh KOMMYHUKAIIMM BO BceX cdepax IKU3HH, AaKTUBHO
y4acTBOBAaTh B JHAJIOT€ WU JUCKYCCHH TIO CYIIECTBY OOCYXTaeMOi TEMbI
(yMeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXJICHHUS OTHOCUTEIHHO BBIMOJTHEHUS
mpeasiaraeMou 3aJja4n, YIUTHIBATh UHTEPECHI M COTIIACOBAHHOCTD MO3UIINN IPYTUX
YYaCTHUKOB JIMAJIOTA WU TUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CpEJCTBA OOIICHHS, MMOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMUA CIIOCOOAMU OOIIEHUS W B3aUMOJICHCTBHSI, TIOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
1 B KOppEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,



Pa3BEPHYTO W JOTWYHO H3JIaraTb CBOKO TOYKY 3PEHHUSA C HUCIIOJIB30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHOMN
paboThI MPU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOACHCTBHS NIPU PEIICHUU yUeOHOU 3a1a4H;

BbIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX NEHUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

NpUHUMATh II€JIM  COBMECTHOM  J€ATENbHOCTH, OpPraHW30BbIBATH W
KOOPJMHUPOBATH JEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJATh IUIaH JIEHCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOET0 BKJIaJa U KaXJOr0 YYaCTHUKAa KOMaHAbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OIEHHWBATh HJEU C TO3UIMA HOBU3HHI,
OPUTHMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIIOBEJCHUE B Pa3IUYHBIX
CUTYAIUSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

1) camoopraHu3amms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUIsl BBIABICHHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKMX 3HAHWUH I1EJEBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOUX JICMCTBUSAX M MOCTYIKaxX MO OTHOLICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JNEATEIbHOCTD, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO COCTAaBJATh IUIAH PEIIEHUs TpoOseMbl C  y4E€TOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIlCHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHUIO ITUPOKOU DPYIUIIUU B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJa/J€Th HABbIKAMM  MO3HABAaTEJIbHOM  pediekcur Kak  OCO3HaHUs
COBEPIIAEMBIX JECUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLIEHUMBATh PHUCKA W CBOEBPEMEHHO IPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W AapryMEHTHl JPYTHX IMpU AaHAJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W AapryMEHTHl JPYTHX I[pU AaHAJIW3€ pe3yJIbTaTOB
NEeATENbHOCTH;

pU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIMHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOr0 YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUSX, a TaKKE B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMeTHbie
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» ¢ 10
K1acce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIHLHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpPbIBATh COJIEpKAHHE OMOJOTMYECKUX TEPMUHOB M TOHSTHI:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BEIECTB W TPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIMS ), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OHOJOTHYECKHWE Teopuu (KJIETO4Hasi, XPOMOCOMHas,
MyTallMOHHAs, UEHTpajbHasg JOorMa MOJEKYJsipHON Ouonorum), 3akoHsl (I



Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTteHuid H. M. BaBuiioBa), ompenensiTe TpaHUIIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO TTO3HAHUS B OMOJIOTMU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SIBICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKAY HCCIEIyEMbIMU BEJIMUYMHAMH, OOBSICHEHHE TMOJYyYEHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

yMEHHUE BBIJIETSATh CYIIECTBEHHbBIC MTPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IpoLEeccOoB: 0OMEeHa BEUIECTB M MpPEBpAllleHUs] YHEPruu B KieTKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXEHUSA, WHAUBUIYAJIBLHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE TMPUMEHSTh MOJYYCHHBIC 3HAHUS 11 OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB W SIBJICHUM, JJISI MPUHITHUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecnieyeHHs O€30MacHOCTH CBOEro 3/I0POBbS U 3[0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0IEHUS HOPM IPAMOTHOTO TMOBEICHUS B OKpYKaroIIei
OPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HMCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOM ouosaoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIONIOJIH30BAHMS;

YMEHUE pellaTh »3>JIEMEHTapHblE TEHETUYECKHE 3a/Jlaud Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHUE, CILEIJICHHOE HAacleI0BaHUEe, COCTaBJISTh CXEMBbI
MOHOTHOPUTHOTO CKpEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBINOJIHATH JTA0OpAaTOpPHBIE W TPaKTHYECKHe padoThI, COOJIIOAATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIEHWBAThb U HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOW MH(OpMAIuU, HAyYHO-TIOMYJISIpHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MEJIUIINHE, OMOTEXHOJIOTUH;

yMEHUE CO03[1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOILIECHMUS,
00001mast OnoorndecKyro WH(PpOpMaIKi0 U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUWHBIN anmapaTt OMOJOTHUH.

[IpeameTHBIe pe3yabTaThl OCBOCHHS ydueOHOro mpeamera «buomorus» ¢ 11
KJlacce NOMKHBI OTPAXKATh:



c(OpMHPOBAHHOCThH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOIOTUMH, (PYHKIHUOHAIBHOU
IPAaMOTHOCTHU Ye€JIOBEKa JJIS PEIIeHUs] )KU3HEHHBIX 33/1a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OUOJOTHMUECKUX TEPMHUHOB W TOHSTHIMA:
BU/I, TOMYJISALNSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpHI) SBOJIOIUH,
MPUCHIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, SKOJIOTHYECKHE (AKTOPHI,
DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBHI, PEAYLEHThl, I1ENU MHUTAHUS,
IKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE Hu3/IaraTh OHOJOTMYEeCKHe Teopuu (PBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrea K. M. bapa, uepenoBanusi riaBHBIX HampaBICHUN H
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPENICIATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OTHMCAHUE XKUBBIX CUCTEM, IPOIIECCOB W SBJICHUN, OpPraHM3aluds W MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIDKCHHE  TUIIOTE3bl,  BBHISBICHHUC
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHE IMOJIYYCHHBIX
PE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJBI HA OCHOBAHUH MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIENSATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOTHMUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MPOAYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOTreOleHO30B U DKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpPEHOCa
BEIIECTB M IOTOKAa HYHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHWOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATH MOJIYYCHHbIE 3HAHUA ISl OOBSICHEHHUS OMOJOTHYECKUX
MPOLECCOB U SIBIICHUM, JUISl NMPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0POBBbS M 370POBbs
OKPY’KaIOUUX JI0JIei, COOTIO/ICHHUS] HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
MPUPOAHON Cpene, MOHMMAaHUE HEOOXOIWMOCTH WCIOJIB30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU JUIsl PAllMOHAIBHOTO MPUPOIONI0Ib30BAHUS;

yYMEHHE peliaTh dJIEMEHTApHbIC OMOJIOTHYECKUE 3a]]a4M, COCTABIISATh CXEMbI
MepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH TUTaHus );

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U MpPaKTHUYECKHue padoThl, COOIOAAThH
npaBuiia Mpu padoTte ¢ y4eOHBIM U J1a00paTOPHBIM 000PY/I0BAHHUEM;



YMEHHE KpPUTUYECKH OLEHMBATh M MHTEPIPETUPOBATH HH(MOPMAIIIO
OMOJIOTUYECKOTO  COJEP)KaHUsA, BKIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAaHHS U3
pa3IUYHBIX UCTOYHUKOB (CpeICcTBa MACCOBOW MH(OpMaALUKU, HAYYHO-TIOMYJISpHbIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (H)OPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO03[aBaTb COOCTBEHHbIE€ IMCHBMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOOrMYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHIATUIHBIN anmnapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 0.5
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
2 JKuBBIe cCHCTEMBI M IX OpraHu3aIus 1 bubmmorexa [IOK
p 1 https://m.edso0.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE 8 1 bubmuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHME U MHIUBUIYATIBHOE 5 1 bubmuorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTE U UBMEHUUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 U 0 1 1
TOTOBAs KOHTPOILHAZ pabota https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME



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

11 KVIACC

KoanyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI

pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmaorexa [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK

2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpransMeL u OKpyXaromas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 | UroroBas koHTpoOJIbHAs paboTa 2 1 bubmorexa TOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 55
I[TPOI'PAMME '



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
buonorus B cucreme Hayk 1 6.09 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
«Mcnonp30oBanne pa3InyHbIX 1 0.5 13.09 bubmorexa [TOK
p ' ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
buonoruueckue cucTemMsbl, MPOLECCHI 1 20.09 bubmuorexa [JOK
U MX U3YYEHUE ' https://m.eds00.ru/863e6564
XuMHYECKU cocTaB KIeTKH. Boja u bubmuorexka [JOK
1 27.09
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1 4.10
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
pabota Ne 1 «M3yuenue bubnuoreka [IOK
. 1 0.5 11.10
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
Yy I 1 18.10
TICBOBL HITIAb https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 H .ATOD 25.10
YICICHHOBBIC KHCIOTE https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bI U3y4EHHUs 811 bubnuorexa [JOK
kietku. Kiietounas teopust ' https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas 1511
cucrema
CtpoeHnune d3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 22.11 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpEapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 06 0 29.11
MCH BCLLECTS HUIH METADOIHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 ) . X 6.12
OTOCHITES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6mmoreka [JOK
14 DHepreTuyeckuii oome 13.12
HOPTETHHCCHIE ODMEH https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KISTKU. [lenenue
KJIeTku. MuTto3. JlaboparopHas Bu6 1OK
noIMoTeKa
15 6ota Ne 3 «Hab 0.5 20.12
pabotd ((HADIIOAICHILC MITTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres Oenka. Peakims 9712 bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a ' https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 T —0 0 10.01
pascitintt HOCHHTES berka https://m.edso0.ru/863e796e
18 Hexnerounsie opMbl )KU3HU — 17.01 bubnuorexa [IOK



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

BUPYCBI

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

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB 24.01 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios 3ot https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OII010TBOPEHHE.
21 JlabopaTtopnast padota Ne 4 05 202 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE 14.02 bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 1.0 bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE 28.02 bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
JlurnOpuHoe CKpeIuBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBUCUMOTI'O HACJIEIOBAHUS 6.03
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota Ne
5 «3yueHue pe3ynbpTaToB bubnuoreka [IOK
26 0.5 13.03
MOHOTHOPHUHOTO U AUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue 20.03 bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyuBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK

28 . 1 0.5 3.04
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHast “BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. «AHanu3 1 05 10.04 bubnuorexa [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHKpOIIpenapaTax»

bu6moreka [IOK
30 Peneriia ueropexa L 17.04 https://m.eds00.ru/863e8d78
O60061eHue o Teme
«HacnencTBeHHOCTh U U3MEHUHUBOCTD

31 OPraHU3MOB» 1 24.04
HNTOI'OBAA KOHTPOJIbHASA
PABOTA

bu6mmoreka [JOK

32 Ceneiuus KkaK HayKa 1 npouecc 1 8.05 https://m.edsoo.ru/863e9214

33 MeTo1bl ¥ JOCTUKEHUS CEICKIINT 1 15.05 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
buoTtexHo0THS Kak OTpacib bubnunoreka [JOK

34 1 22.05
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 34



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

11 KVIACC

Ne Kosau4yecTBo yacoB DJIeKTPOHHBbIE
Kontpoas | Ilpaktuue Aara uupposbie
Tema ypoka Bce usyye
n/ ro HbIe CKHe st o0pa3oBaTe/IbHbI
n padoTbI padoTsI e pecypchbl
DBOTIONHS U bu6mmoreka [{OK
1 METOJIbI €€ 1 https://m.edsoo.ru/8
W3YYEHHUS 63ea20e
Hcropus
pa3BUTHUSA bubnuotexa [JOK
2 MIPEJICTaBICHH 1 https://m.edsoo.ru/8
00 63e9570
IBOJIIOIIAN
bu6moreka [IOK
3 EiHKpOSBOHIOH 1 https://m.edsoo.ru/8
63e9cle
[Homynsaums
KaK
3JIeMEHTapHas
€IMHUIIa BUJIA
1 HBOJIIOLIHH.
JaBoparopHas bubnuorexa [JOK
4 pagora Ne 1 1 0.5 https://m.edsoo.ru/8
63e99c6
«CpaBHeHuUe
BH/JIOB 110
Mopdotoruyie
CKOMY
KPUTEPUIO»
JBrxymue
CHUIBI bu6mmoreka [JOK
5 (?;meMeHTapHbI 1 https://m.edsoo.ru/8
€ (hakTophI) 63e9dad
IBOJTIOIH
EctecTtBennsbIi bu6mmoreka [JOK
6 oTOOp U ero 1 https://m.edsoo.ru/8
hopmbl 63e9ed0
Pesynbrarsl
SBOJIIOIUH: bu6mmoreka [JOK
7 pUCTIOCOOIIeH 1 0.5 https://m.edsoo.ru/8
HOCTb 63e9fde

OpraHnu3MoOB U



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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BHI000pa3oBa
HHE.
JlaGopatopHas
pabota Ne 2
«Onucanue
MPUCTIOCOOTICH
HOCTH
opraHusma u
eé
OTHOCHUTEJIBHO
rO XapakTepa»

Hanpasnenus
U TIyTH
MaKpO3BOJIIOLL
17071

bubmmoreka [{OK
https://m.edsoo.ru/8
63e9cle

Heobpatumoc
Th 3BOJIIOIINU

10

Ucropus
JKU3HH Ha
3emie u
METOBI €€
WU3yYCHUS

11

I'nmotesnr
MIPOUCXOXKICH
M1 JKM3HM Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/8
63ea5ab

12

PazButue
KU3HU Ha
3emJie 1o spam
U TIepuoaam

bu6mmoreka [JOK
https://m.edsoo.ru/8
63eabbe

13

OcHoBHbIE
JTarnbl
9BOJIIOLIUHI
PacTUTEIBHOT
oHu
KUBOTHOTO
MHpa.
IIpakTrueckas
pabota Ne 1
«3yuenue
HCKOIIAEMBIX
OCTaTKOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/8
63ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

pacteHui u
JKUBOTHBIX B

KOJUIEKIIUSIX)
CoBpemeHHast
bu6mmoreka [{OK
cucTeMa
14 OPFAHIIECKOr https://m.edso00.ru/8
p 63ea48e
0 MHpa
OBOIIOLHUS
bubmmoreka [{OK
yeJoBeKa
15 (ampomorenes https://m.edsoo.ru/8
P 63eac2c
)
JBrxymue
CHJTBI bubmmoreka [{OK
16 (paxropsr) https://m.edsoo.ru/8
AHTPOIIOTEHES 63ead44
a
OcHOBHBIE
17 CTaauu
DBOJIIOLUHN
yeJioBeKa
Yenosedeckue
pacel 1 bubnuoreka [IOK
18 MIPUPOTHBIE https://m.edsoo.ru/8
ajarTanuu 63eaea2
yeJIoBeKa
O0001enue no
TeEME
19 «Bo3HnKkHOBEHN
€ ¥ Pa3BUTHE
’KM3HU Ha
3emie»
20 DKOoIOTHS KaK
Hayka
Cpensl
bubmuoreka [JOK
oOuTaHus U
21 https://m.edsoo.ru/8
SKOJIOTHYECKHU
63eafec
e (akTopbl
AOHnoTHyecKue
(baxTOopBHI. bubnuoreka [IOK
22 JlaGopatopHas 0.5 https://m.edsoo.ru/8
pabota Ne 3. 63eb10e

«Mopdoonoruu
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€CKue
O0COOCHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOHMTaHU.
JlaboparopHas
pabota Ne 4.
«Bnusinue
CBETa Ha POCT
Y pa3BUTHE
YepEHKOB
KOJIeyca»

23

buotnueckne
(bhakTopbl

bubmmoreka [{OK
https://m.edsoo.ru/8
63eb348

24

DKOJIOTHYECKH
e
XapaKTePUCTH
KH
MOMYJISILIUH.
[IpakTrnueckas
pabota Ne 2
«IToncuér
IJIOTHOCTH
MOMYISAIHAN
Pa3HbIX BUJOB
pacTeHui»

0.5

25

CooOmecTBa
OpPraHU3MOB
— 0OuoIIEeHO03

bu6mmoreka [JOK
https://m.edsoo.ru/8
63eb46a

26

DKOJIOTUYECKH
€ CUCTEMBI
(3KOCUCTEMBI)

bubmuoreka [[OK
https://m.edsoo.ru/8
63eb46a

27

OCHOBHBIC
moKasarenu
9KOCHUCTEMBI.
OKOJIOTUYECKH
€ TTUPaMU/IBL.
CBoiicTBa
DKOCHCTEM.
Cyxkueccus

bu6mmoreka [JOK
https://m.edsoo.ru/8
63eb5fa

28

[Ipuponusie
9KOCHUCTEMBI
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AHTpONIOreHH
29 ble

OKOCHUCTEMBI

buocdepa —
30 rIo0anpHas

JKOCUCTEMA
Semin

bu6mmoreka [{OK
https://m.edsoo.ru/8
63ebb5e

3aKOHOMEPHOC
TH

31
CYIIECTBOBaHH

s1 Guocdepnl

bubmmoreka [{OK
https://m.edsoo.ru/8
63ebd16

YemoseuecTBO
32 B Ouocdepe
3emMutn
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HHUEC IIPUPOAbI

n
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bu6moreka [IOK
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U151 YYHEHUK

* buonorus, 10 krace/ Kamenckwmii A.A., Kacniepckas E.K., CuBornazos B.1.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»
* buonorus, 11 xrace/ Kamenckumii A.A., Kacniepckas E.K., CuBornazos B.U., Akinonepaoe
obmectBo «M3natenscTBO «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

A.}O.Monnesa. A.B.Topranos. buonorus B cxemax u tabnuiax IKCMO Mockaa.
2012
I'. . Jlepnep. buonorus. [lonnHeiii cipaBounuk ass noarotoBku kK E I' 3. M. Actpens 2012 1
I'otoBumcs k EI'D. O6mas 6uonoruss M lpoga 2012 r
EI'D 2012 r. buonorusa. M. Actpens 2012r
EI'D. O6mas 6uonorusa. KonrponbHble n3meputenbubie Marepuainsl M [Ipocsemenue 2012 r
N.P. MyxamemxanoB. Mactepckas yuurtens « Tectsl, 3aueTsl, Onunonpocs 10-11 kmace» M
«BAKO» 2007 r
Oo6mas owonorus: Yueonuk / [lon pen. KoncrantuaoBa B.M.. - M.: Academia, 2018. - 704
C.
Boponto, H.H. buosorus. O6mas 6uosorus. 10-11 kmaccer: YaeOHUK ai1st
o01eoOpazoBaTeNbHBIX YupexaeHuii: bazosiii ypoens / H.H. Boponros. - M.: IIpocs.,
2022. - 304 c.
Heitma-Cuonurikas, M.A. O01ias u caHuTapHasi MUKPOOHUOJIOTHS ¢ TEXHUKOM
MHKPOOHOJIOTMYECKUX UCCeoBaHui: YueOHoe mocobue / M. A. Jleima-CruoHuikas. -
CII06.: JIans, 2022. - 588 c.
3axapos, B.b. Pabouas Terpaap mo obmeii o6mosorun: 10-11 knace: k: Yue6uuky B.b.
3axapoBa, A.I'. Mycradpuna, B.1. CuBornazosa, H.M. UepHoroii "O6mias 6uosnorus. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBormnazos. - M.: Dk3ameH, 2. -
157 c.
T A JloBkoga. [loaroroBka k osmmnuaaam no 6uosioruu 8-11 kmaccoB. M Alipuc-tipecc
2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.informika.ru - snektponusiii yueouuk "buonorus” (Bep. 2.0 - 2000) u3 1ukia
"O6yuarorniue sHUMKIONEUU". - YUeOHbIN Kypc, KOHTpOJIbHBIE Bompockl. (Kak
MMoJIb30BaThes - cM. "Tlomomts".)

www.college.ru - pazaen "OtkpbiToro kosiemka" mo buonoruu. Yue6uuk, moaenu, On-line
TECTBI, YUUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBurarensHas cucrema denoBeka'. OOpa3oBaTebHbIIH
caiiT o npeamety buonorus, kypc Uenosek. CtpoeHue ckenera. Mpimeynas cucrema. Kak
310 paboTtaet. [IpuiokeHus: 2 CKEJICTHBIX SHIUKIONICANI; ISl YIUTEINS - YPOKH,
71a00paTOpHBIE, 6 TECTOB C OTBETAMH.



www.biodan.narod.ru - "buo/lan" - buonorus ot lansl. HoBoctu 1 0630psI 1o Orosioruy,
skosioruu. [Ipobnemsl u Teopun. EcTh TeMaTHueckue BHITYCKH, GoToranepeu, ouorpadhuu
BEJIMKHX YYEHBIX, CIICICIIOBAPb.

www.bio.1september.ru - s yuanreneii " uay va ypok buonoruun". Crateu no: boranuke,
3oo0morun, buonoruu - Yenosek, OOmel OMOIOTHN, DKOJIOTHH.

www.bio.1september.ru - razera "buosnorus" (Mex1y BBIXOJI0M OYEPEIHOTO HOMEpa ra3eThl
U TIOSIBJICHUEM IMOJTHOTEKCTOBOM BEPCUHM HOMEpa Ha CaliTe YCTAHOBIICH I'OJI0BOM MHTEPBAJI)

www.kozlenkoa.narod.ru - Orort caiit Kosnenko A.I'. - mpenogaBarens u st
HpeHOHaBaTeJ'IeI\/’I, JUIA TE€X, KTO y‘II/ITCH caM nu yLII/IT I[pyrnx; OYHO U JUCTaHIITMOHHO,
6I/IOJ'IOFI/II/I, XUMHHU, I[pyFI/IM HpeI[MeTaM - C IOMOIIIBO KOMHBIOTepa nu I/IHTCpHeT.

www.nsu.ru bronorus B Borpocax 1 OTBETax - y4eHbIE HOBOCUOMPCKOTO AKaJeMropoKa
OTBEYAIOT Ha BOIIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pasagen "buonorus" HoBocubupckoii oopazoBaTenbHoi cetu. [Togbopka
MaTEepHUaIOB U CCHUIOK (MPOTrpaMMBbl, POEKTHI, MAaTEPHAIIbI Y YPOKY, aOUTYpPUEHTY).

www.nrc.edu.ru - "Buosornueckast KapTiHa MUpa' - pas/ei IEKTPOHHOTO yueOHHUKA
"KoHueniuu coBpeMeHHOTO €cTeCTBO3HaHUA'". KOHIENIMY MPOUCXOKICHUS KU3HU U
teopuu 3Bororuu. (Ilepexon mo cewpiike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u skuBoTHbIC" Kak sHnnkioneaus. (O6beM
nH(popMaluu BrieyatisieT.) BeiopaTs OyKkBYy, OTKPOETCS CTPAHMIIA C IBYMST OOJIBITAMHU
KOJIOHKaMH Ha3BaHuii: Pactenus u JKuBoTHbie. BeiOnpaem 1o Ha3BaHMIO - OTKPHIBACTCS

omnucanue u GoTo.

www.filin.vn.ua - "®umne" - HUTIOCTpUPOBAaHHAS SHIIMKIIOTEIUS KUBOTHBIX. K cokaeHuio
HE Bce paszenbl rotoBbl. Onucanus u hoTorpapum.

www.nasekomie.h10.ru "Hacexompble" O HaCEKOMBIX IUIS IIKOJbHUKOB - OIIMCAHUE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsle. [lonynspaas kaura Akumymkuna U.H. ¢
MHO>KECTBOM LIBETHBIX PUCYHKOB U (poTOorpaduii. -

www.bird.geoman.ru [Itunsl. [lonynspuas kaura Akumymkuaa U.W. ¢ MHOXXecTBOM
L[BETHBIX PUCYHKOB U (poTOrpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [TonynspHas kaura Akumymkusa M.U. ¢
MHO>KECTBOM IIBETHBIX PUCYHKOB M (hoTOTrpaduii.

fish.geoman.ru PeiOb1. MiimrocTprpoBaHHast SHIMKIONEANS PhIO.

www.plant.geoman.ru - XKusup pacrenuii. 3aHumMarenbHO 0 O0TaHuke. bakTepuu.
JlexapCTBEHHbBIE PaCTEHUSI.

www. livt.net - anexkTpoHHas WUTIOCTpUpPOBaHHAs SHIMKIONeAUs "YKuBbie cymecTsa'.



Knaccudukanus u potorpadun 6e3 Tekcra.

www.nature.ok.ru - Penkue u ncuesaromue )uBoTHbIe Poccuu. Omucanus u rojgoca peakux
JKUBOTHBIX.

www.bril2002.narod.ru - brostorus st mkoJasHUKOB. KpaTkast HHGOPM. 110 pasjienam:
Oo6mas ouosorusi, borannka, 3ooorus, Yenosex.

www.festival.1september.ru - ®ectuans neparornyeckux uaci "OTKpoITHIE ypok" 2006 -
2007. Paznen "l[IpenogaBanue 6uonoruu" - 86 crareil.

www.charles-darwin.narod.ru - Hapas3 [lapBun: ororpadusi 1 KHUTH.



