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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEpKAHUS Y4eOHOro IMpeameTa
«buonorusn» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  L€JNEH, COJepKaHMs, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOM MPHUPOJABI U 00ECIICUeHU!
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruu Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PAa3BUTHUS OOyYarOUIUXCs CpEACTBAMU
yueOHOro nmnpeamera «buonorus», oOnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 1o pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuayia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEJAMETHBIX CBsI3€H, JIOTMKHM 0O0pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTHH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANpPAaBICHHOCTh HAa pPa3BUTHE 3HAaHWW, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUPOIHOU cpene.
[ToaTomy Hapsily ¢ M3y4eHHEM OO0IIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MpPOrpaMMme MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUS TPUKIAAHBIX 33]a4, B
TOM 4HKcie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1EeJIecCO00pa3HOro TMOBEACHUS B OKpY)KalOIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa HAa COCTOSIHME MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO O00eCIeueHus



YCIIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyalbHbIX 33]a4 IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnonaraeT (GOpMHUpPOBaHHE Yy  OOYYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMUXCS MPEICTaBICHUNA O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000O0MAeT 3HAHUSA O XKUBOM MHpUpone, €&
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e€30macHOro obpasa
YKU3HH, IKOJIOTMYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALUU
oOyuaronuxcs. M3ydenue 6uosornn odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O IpeJHA3HAYEHUM Y4YEOHOro IMpeameTra
«buonorus» COCTaBUIM OCHOBY I ONpENENEHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, IPEICTABICHHOTO B IpOrpaMMe IIO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3UIMH KYyJIbTypOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 711 (POpMUpOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKoro oopa3oBaHuUsl.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3M Kak



onosornyeckas cucreMa», «CucteMa WU MHOrooOpazHe OpraHU4eCKOro MHUpPay,
«OBONIOLMS KUBON IPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCITIOJIb30BaTh 3TU 3HAHMS I TPAaMOTHBIX JECHCTBUH B OTHOLICHHH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CICAYIOIMINX 3a/1ay:

OCBOCHHME OOYyYaIOIMMHCS CHUCTEMbl 3HAaHUH O OMOJOTUYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alll{, BBIAAKOUIUXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, UAEH U MOJAXOJOB K H3YYEHUIO >KMBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJIICHHE Yy oOOydarommxcst oOmeil KyJIbTypbl, (YHKIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IpPHU
H3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM HKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM JKU3HU JISI
OLICHKU TMOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOLIEHHIO K OKPYIKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHbIE TIPEIMETHDY.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 001IIero 00pa3oBaHuUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJIeTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKU ), OMOCEPHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpAJIbHBIX BelleCTB B kieTke. llommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HeszaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crnenuduunoctb. KodepmeHTbl. BuTamMuHbl.
OTnuynst pepMEHTOB OT HEOPTAHWYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibsl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YTJIE€BOO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkuuu JHK. Ctpoenne u ¢pynkun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kietke. KiletouHas Teopus — nmpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka xak 1nenoctHas >kuBas cuctema. OOmMe NpU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, anmmapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u T1iactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid HeHTp kieTku. CTpoeHue sjpa: siaepHas o0oJovKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B HEKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocuuTes 6enka», « CTpoeHue MOJIEKYJTbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekysibl



AT®», «CtpoeHue 3yKapHOTUYECKOU KIETKN», «CTpOEHUE KUBOTHOW KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAbD), «JIMIuIbD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «UM3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGora No 2. «l3ydyeHwe CTpoeHHS KIETOK pacTEHUMH,
JKUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenesATeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK METa00JIu3M. ACCUMMWIAIMS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOoQHBIN U reteporpodHsbiid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. BiausiHue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHU.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OaKkTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHUCIOpOOHOE OKMCIIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHpopManuu B KIETKE. [ €HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpummus, peBepraza W  uHTerpaza. lIpodunakruka
pacnpoCTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOoHCTpanum:

[Toptpetsl: H. K. Konbros, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekatromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XPpOMAaTHUJIbI.
[{uToNOrMYecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKu CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHU3MOB, €r0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, mpoucxonsdinne Ha CTagusx Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOr€He3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. Omiog0TBOpEHHE.
ITaprenorenes.

WupuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. Tumbl
NOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsIMOe, HempsMoe (IMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumet 1 cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIICKOMUTAIOMINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPAThI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKa MieKonuTarouero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKaius «JleleHue KIeTKW», MOJENb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IOJIOBBIX KIETOK Ha
TFOTOBBIX MUKPOITPENAapaTax».

Tema 6. HaciieAcTBEHHOCTh ¥ U3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopusa pa3BuTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOJabl TEHETHKU (THOPHIOJOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuiHOe CKpelldBaHUEe. 3aKOH €IWHO0-00pa3usi THOPHUIOB IIEPBOIO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel ramet. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTMdecKkne  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJIOBaHUIO FeHOB. HapyleHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAasi TEOpUS HACIEACTBEHHOCTH. | €HETHYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMbI. ['omorametrHeie M reTeporaMeTHbie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLICTVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUYMHBI MyTauuii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHCAIOTHUYCCKUM, OTM3HCIIOBEINA, IINTOTCHETHICCKNM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M]P-ananu3a. HacnencTtBeHHble 3a0o0yieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKHU B MIPEAOTBPAIICHUY U JICUCHUU TeHETHUYECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIJICHUS U €ro LHUTOT€HETHYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBw», « MyTarimoHHas U3SMEHUYUBOCTHY.

O6opynoBanue: MojaeIUu-anmIuKau «MOHOTHOPUIHOE CKpEIUBAHUE),
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox MOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHaIU3 MyTauuil y Jpo30¢puibl Ha TOTOBBIX
MHUKPOIIPETApaTAX)».

[Tpaktnueckast pabora Ne 2. «CocraBieHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBuioBa 0 1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKMBOTHBIX. OLEHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpelinBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENEKIUU paCTeHUH, >XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib NMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel 1 cxeMbl: Kapta «LIeHTphl NPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOA0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3>BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYIAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MuxkpoosBosorus. [lomysius kak eIMHUIA BUAAQ U SBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysibTaT dBOJOIUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUTI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (DuUIIeTUYECKAs, JTUBEPreHTHAs,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLIHH.

[IpoucxoxieHne OT HeCMeNHaIM3UPOBAHHBIX TpeaKoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOI0B M CeMsIH, KoyuleKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra Mupa, KoJuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammuukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTrHUECKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M maHcHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tarnbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickast dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTHYECKUuX MmpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO W JKHBOTHOTO MHpa. ApomMop}o3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIOIUU. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIOLHKA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeloBeKka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyrs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIIEeCTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIILICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4eIOBEUYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro wmupa», «PacturenbHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHMsSI YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPENIKOB
COBPEMEHHOI0 4YelIOBeKa», «JllpeBHelue moan», «JlpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHUST KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YelioBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKass Taliuia, KouieKuus «DopMel
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypcHsl «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajaui U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleWCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapasutusm, koonepanus,
MyTyajJu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMUA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMyuka 4uCIEHHOCTH MOMYJISILUA U €€ Perysus.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUsA
Opranu3moBy», «®Potonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PACTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAs, Tpodudueckas (mumieBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocuctemMe W
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, PeAYIEeHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTHUHU B IKOCHCTEME.
Tpoduueckue (muImeBble) YPOBHHU OKOCUCTEMBI. [lWimeBple IIeMA W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, NPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl:  TPOAYKIMU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrtop ycrounBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEeJI0BEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUHMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBay, «llenmu nuranusy, «IKoJoTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONOTEHHbIE  BO3JECWCTBHS HAa  NpUPOAY», «BaxkHENIIME  HMCTOYHHUKHU
3arpsi3HEHHsI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKTOPhI
pPaMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoAe».

O6opynoBanue: Mojaenb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBAY, KOJUICKIINK «bHoleHO3», «BpeauTenn BaKHEHIITNX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®denepannn, n300pakeHHs OXpaHSEMbIX BHIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pPE3yJIbTaTaM
OCBOGHMs  OOyyarolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalIWYWe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPECHHEHW TMO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIoIIEn Cpese.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yUYarOIIerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHWN y4e€OHBIX W IMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.l
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTUH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOJABI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJLTYPHI 310POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHME TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE 1EHHOCTU TPAaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHUYECKOW M COUMAIBHOMN
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaan30BbIBATh
COOCTBEHHBIE KU3HECHHbIE TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJI30BaTh MPUOOpPETaeMble TIPH HW3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUs TpPU pelieHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TNpaBWJl  TMOBEACHHUS B MPUPOJIE,
HaIllpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE JEUCTBUH, MNPHUHOCSILUIUMX BpEN  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH YKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBaHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBIeHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypcHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHMM B IIEJSIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
MIPU U3YyYE€HUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS I aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIB30BaTh OMOJIOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSsX;

OCO3HAHHUE LEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHpPOBAHUS MHUPOBO33PEHUS OO0YyUaAIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMI, THIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, H3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TIO3HABATENIbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIMHM OOy4YaloIIMXCsi, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHbIE JCHCTBHUS B
ITO3HABATEIILHON M COLMAIIBHON MPAKTHKE.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro OOIIEero
o0pa30BaHus TOJDKHBI OTpakaTh:

OBaanenue YHHBEpPCATbHBIMHA YueOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJIu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMHU HEJISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpelncTBa TUTSt IPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMIl  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaAbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NelHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOSKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro WHTEPIpEeTaluy, MPeoOpa30BaHMUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YIEOHBIX M COI[MAIbHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peHIeHHWs 3aJaud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO()ECCUOHATBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE aThbTePHATUBHBIC PEIICHUSI.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTMYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



WH()OPMAITHIO PA3TUYHBIX BUIOB B (hOPM TIPEICTABICHHS, KpUTUIECKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHITIOJHEHUSI yUYeOHBIX
3ajay;

mpuOOpeTaTh OIBIT HCIOJB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGpopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ovonornyecko HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpeACTBAa OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas 1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHNH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKAa KOMAaH[bl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHUE, ObITH MHUIIMATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI pedIeKCHH AJI OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[P AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpeameTHBIE pe3yNbTaThl OCBOCHHS ydueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BEIIeCTB U TMpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyssius), YpOBHEBask OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u ydyenus (0 LeHTpax MHOTooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, MCIOJb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0OPOBBS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs JJIsl MpEJCKa3aHUsl HAaCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpaKkTUYECKHe padoThl, cOOJIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON eCTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHUsS, O BKJIAJE POCCHUUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJISALUSA, TeHO(DOHA, 3BOTIONUS, ABIKYIINE CUIIbI ((DaKTOPbI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOAYIEHTbI, KOHCYMEHTbI, pEAYLEHThl, LeNu MUTaHu,
AKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJIOTMYECKHME TEeOpuu (IBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiIeHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuaackoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYIALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B HKOCHCTEMAX, AHTPOINOIEHHBIX H3MEHEHUU B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JIOEH, COOMI0IEHNS HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOAOIIOJIb30BAHMS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TIpPaKTUYECKUe padoThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIIEHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpPMAIMU, HAYIHO-TOMYIISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢c292
JKuBble cuCTEMBI U KX OpraHU3allns 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢c292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢c292
KusHenesaTenbHOCTh KIIETKH 6 bubmmorexa HOK
A https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U MUHAMBUAYATIbHOE Pa3BUTHE 5 | bubmmnorexka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 K3BMEHYUMBOCTD g | 15 bubnuoreka [{OK
OpPraHu3MoOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 1 bubmmorexa TOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (icpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 1
OBomtonHoHHas OHoNOrHA ? https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsbl 41 OK aromas cpeaa 5 1 bubmmorexa [JOK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHE CHCTEMBI 9 hitps:/m.cdsoo.ru/Tf4 1ecT4
bu6nmorexa LIOK
5 P 2 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5
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