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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIINX LESIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOTO oOIiecTBa. COrIacHO Ha3BaHHBIM IOJOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», ompenenseT o00s3aTeabHOe MPEeIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3felaM U TeMawm,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJarommnxcs.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOT0 00pa30BaHUSI.

B mporpamme no 6uonorun (10—12 xmaccel, 6a30BbIN YPOBEHB) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BJIMSTHUST XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHUPOBAThCS K HW3MEHEHUSAM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buosiorusi» COCTaBUIM OCHOBY MJisi ONpENENeHUs IMOAXOJAO0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OOy4aroluecs: JOJKHbI OCBOMTH 3HAHHUS W YMEHHMs, 3HAUUMbIE JIs
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW 1711 (pOPMUPOBAHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. Meroasl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOBI U PEUICHUS PA3TMYHBIX )KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBMiIaX, CIy>XalluX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyJIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydarommxcs oOmel KyJabTypbl, (YHKIIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIIEOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JIEATEIBHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoautcsa 51 gac: B 10 ximacce — 17 gacoB , B 11 xmacce — 17 gacos, 12 knacce -
17 gacos.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU MPUPOIbI (HAOTIOICHHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl U cxeMbl: «MeTOobl MO3HAHMS JKUBOU MPUPOJIBI».

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBBIM, OPraHU3MEHHbIA, MNOMYJAIIMOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCc(EepHBI.

JdeMoHCTpauu:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEPaAJIBHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornyeckue
byHKIIUN OEIKOB.

depmenTtsl — Ouonormdyeckue Karainm3aTtopbl. CTpoeHue (QepMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. BuramMuHbl.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW ToJMcaxapulibl  (Kpaxmaj, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeornaer — MoOHOMeEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TITMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U PyHkiuu. LluTomnasma u eé
opraHousibl. OpHomeMOpanHble opraHoubl kinetku: JIIC, anmapart Ionbmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTHUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JIeBenryk, P. I'yk, T. [lIBanun, M. [lInelinen, P. Bupxos.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuubr u cxembl: «llepuognveckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIeKYJIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOoeHHEe >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONIpPEMapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

Tema 4. ’KuzneneqaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMocuHTEe3. XEeMOCUHTE3UPYIoIUe OakTepun. 3HAaUCHUE XEMOCHHTE3a JJIs
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenwe m ero Buabl. KucnopogHOe OKHCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbocdhopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W  uHTerpasza. lIpodumaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpaum:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MHUTOXOHAPUSY,
«IHepreTudeckuii oOMen», «Ximopormracty, «Potocunresy, «Crpoenne JIHK»,
«CtpoeHue U PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xuzHeHHbd 1mmkn Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».



Oo0opynoBanue: monaenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHHne KICTKN», MoAelb cTpykTypsl JIHK.

Tema 5. PazMHOXkeHUE M HHAUBUAYAJIbLHOE PA3BUTHE OPraHU3MOB.

KieTouHbl UK, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u mMuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHeI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{utonornuyeckue OCHOBBI Pa3MHOKEHUSI M  WHIWBUAYaJIbHOTO  Pa3BUTUSA
OpTraHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. IIpoueccsl, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U moyioBoe. Buel Oecrnonoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHUu3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocomely, «Knerounsiii nukin», «Pemmkamusa JJHK», «Muto3y,

11 xmacc
Tema 1. Pa3MHOKeHHEe M1 MHAMBHUAYAJbHOE PA3BUTHE OPTaHU3MOB.

[TonoBoe pa3MHOXEHHE, €T0 OTINYUS OT Oecronoro. Metios. Ctaaun Meio3a.
IIpoueccel, npoucxoasmme Ha craausax Menosa. [loBeaeHne XxpoMocoM B MeMo3e.
Kpoccunrosep. brosornuecknii CMbICI U 3HAYEHNE MEN03a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SMYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEePMaTOreHe3 M OBOIEHES3.
Oco0eHHOCTH CTpOeHUsl SULEKIETOK MU crepMaro3ouoB. OIuioJ0TBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: MpsiMOe, HempsiMoe (IMYuHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbBI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpPOJICTBA.



Poct u pasButne pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHHU, CTA/INM PA3BUTHSL.

JlemoHcTpanum:

Tabmuiel u  cxemMbl «Meho3», «lIpsMoe u HempsMoe pa3BHUTHE,
«["ameToreHnes y MIICKONUTAIOIMINX U YET0BEKa», « OCHOBHBIE CTAJIMM OHTOTEHE3a.

Tema 2. HacjieACTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM T€HETUKU. BKiaa poccHCKUX U 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
LHUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATHsA. [ 'eHeTnYecKasi CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTO
nokoyiecHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACEOBaHUS
npu3HakoB.  LluToreHeTnueckue  OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyomee ckpeupanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPE/ICJICHH S TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHuE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omMorameTrHele W reTeporaMeTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIMOHHONW U3MEHYMBOCTH. BapuanimoHHbIN psil U BapualliOHHAsT KPUBas.
Hopma peakuuu npuszHaka. KonnuecTBEHHBbIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HOopMa peakiuu. CBoMicTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIHMYECKas, W3MEHUYMBOCTHb. KoMOuHaTHBHAsS
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTaliMoHHasi U3MEHUHUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 MpUYMHBI MyTaliuii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBocty H. . BaBusoga.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.



['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHbIE OO0JIE3HHU,
00JIe3HU C HACIEACTBEHHOW MPEeApacHoIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
TEHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKPEIIMBAHME U  €r0
LATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3auMonencTBue ajIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapThl PpPACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 € TmojoM», «KapHhoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukanuonHas HW3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHasi U3MEHYUBOCTH.

O6opynoBanue: MojaenUu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonnoe nmomuuupoBanue», «JurnbpumHoe ckpenmBanue», «llepexpécr
XPOMOCOM).

Tema 3. Cenekuust opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U MPOLECC. 3apOXKICHUE CEIICKIMU U JOMECTUKAIHS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTo0Opasus
KYJbTYpHBIX pacTeHuM. LIEeHTpbl NMPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi 1 MHANBUAYAIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHW U KUBOTHBIX. OILIEHKa JKCTepbepa. bIuM3KOpoICTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusa. CKpemyBaHUE YHUCTHIX JUHUH.
['ereposuc, wimu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPHUIMHT.
Otrnanénnas rtubpumm3anuss W e€ ycrnexu. VcKycCTBEHHBIM MyTareHes U
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMU PACTEHUH, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorust Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexomobmHantHoW JIHK w Ttpancrennsix opranusmoB. Krertounas
uHxeHepus. Kiierounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTraHU3MOB.

Okosornyeckue W 3tudyeckue  npobmembl. MO —  reHeruyecku
MOU(UIIPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanumu:

[Toptpetsr: H. . BaBuiios, U. B. MuuypuH.

Tabmuubr u cxembl: kKapTa «lIeHTpBI MPOMCXOXACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomumnonaus», «OOBEeKTH OunoTexHonorun», «KieTouHele KyJabTyphl U
KJIOHUpOBaHHe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IIOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

Tema 4. JBorOMOHHAsSE OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  HBOMIONUHU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
HOSIBJICHUS BHUJOB B THaJICOHTOJIOTMYECKOW JIETONUCH, IEPEXOAHBIE (OPMBIL.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex
OpPTaHU3MOB.

OomonnoHHas tTeopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
JapBUHM3MA. J[BWKyIIME CHUJIBI 3BOJIOLNUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAECIEHHAS] U3MEHUYHUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsiius kak eAMHUIA BUAA U SBOJIIOLUU.

JlemoncTpanum:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBaneBckuii.

Tabnuup! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrOooOpasue COpTOB PACTCHUINY,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyTtaunoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoananrtamuu», «OOmas aereHepamus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.



JHapsuna», «bopbba 3a cymectBoBanue», «IIprcrmocobIeHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE.

12 knacce

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHSA.

JBuxkymire cuibl (hakTopbl) SBONIONMHA BUIOB B Mpupoje. MyTalMOHHBIH
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsiMOHHBIE BOJHBI U JIPEd
reHoB. M30J1us 1 MATpanus.

EcrectBennbiit oTOOp — HampaBisoommMi (HakTop SBOIIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3ynbTaT 3BotoUUU. [Ipumepsr
IPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMOop(03bl U UIM0AJANTALUH.

Bun wu  Bugoo6OpazoBanume. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakpoaBononusi. PopMbl  IBOMIONUHU:  (PUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxaeHne OT HEeCNEeUMAIN3NPOBAaHHBIX MpeaKoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS pandalysl.

JlemoncTpanum:

OOopynoBaHHE: KOJJIEKIHMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKpPACKH,
Ha0Op IUIOI0OB U CeMsiH, KosuieKusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaguyeckas kapra wwupa, KoJuleKiusi «POpMbI COXpaHHOCTU
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHuh», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpemnapatel «PazButue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu GOpMbI KPbUILEB U
OKpacKH TeJa).

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE *KU3HHU Ha 3emuie.

XapakTepucTKa KJIMMaTa W Te0JOTHMYeCKuX IpoueccoB. OCHOBHBIE ITalbI
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMoUMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKAa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeKka. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.



HBuwxymme  cuwibl  (pakTopel) — aHTpomoreHesa.  HacnmeactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIecCTBEHHBI 00pa3 KU3HH,
U3rOTOBIIEHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek npsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbId. Haxonku HCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHI.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOM]IHASA
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpHalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. N. Onapun, C. Munnep, Y. JapBuH.

Tabmuubr m  cxembl: «COBpeMEHHass CHUCTEMa OPraHUYECKOro MHUPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOoBEKa», «/IpeBHeimme ironw», «/pesBHue moam», «llepble
COBPEMEHHBIE JI0N», «HenoBedecKrue pacoD».

Oo6opynoBanue: KoeKuss «PopMbl COXPaHHOCTH MCKOMAEMBbIX >KUBOTHBIX
Y PaCTEHUI».

Tema 3. Oprann3mMbl 4 OKpYy:Kamias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTObl 3KOJIOTMYECKUX
UCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue (dakTopel. Krnaccudukamusi 5KoJOTHUYECKHX (PAaKTOPOB:
abuoTnueckue, OMOTHYECKHME U aHTpONoreHHnle. JlelcTBUE HKOJIOIMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaXHOCTb. DoTonepruoans3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpa3M. 3HaueHHWE OWOTHYECKUX B3aUMOJEHCTBUN [IJISl CYIIECTBOBAHUS
OpPraHHU3MOB B MTPUPOJHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyisiuuu. (OCHOBHBIE TOKa3aTelu
MOMYJSAIUHA: YHUCICHHOCTh, IUJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNU U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

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

Tabmumpr u cxembl: kapTa «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opranu3moBy», «®ortonepuonuzm», «llomymsamum»y, «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Ty(penbkuy, «IlumieBbie nenm».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBS3U B
OHOIIEHO3E.

Okoznoruueckue cuctembl (3kocucreMsl). llonsarue o0 »skocucreme u
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (MUILEBBIE) YPOBHU HKOCUCTEMBI. [luieBble LEeNmM U CETH.
OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBI: OMoMacca, MNPOAYKIUSA. DKOJIOTHYECKHE
OUPAMUJBL:  OPOAYKIMM, YHUCICHHOCTH, OuoMaccel. (CBONCTBAa 3KOCUCTEM:
YCTOMYHMBOCTb, CAMOpPETYJIALUsl, pazBuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOTO
WM [IAPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pasHOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMochepbl Kak
rno0anbHONM 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemiecTB U OMOTCOXUMHUYECKHE ITUKIIBI AJIEMEHTOB (yrieposa,
azota). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe.
['11oGaabHbIC PKOJIOTHYSCKUE TTPOOIIESMEL.

CocyniecTBoBaHue MIPUPOIBI U YEJI0BEYECTBA. CoxpaHneHue
Oropa3zHoo0Opasusi Kak OCHOBa YCTOHYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoncTpanum:



Tabmunpl u cxemsl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoansie coobmectBay, «llemn nutaHus», «IKOJOTHYECKAsT MHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTro Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHsie
AaHTPONOT€HHbIE  BO3JCHCTBUS Ha NpUpody», «BakHellme HCTOYHHUKH
3arpsiI3HEHUS] BO3JyXa U TPYHTOBBIX BOA», «[louBa — BakHeWIIas COCTABIIAIOIIAs
ouocdeps», «Pakropsl Aerpaganuu mousy, «llapaukossit 3pdexTy, «DPakTophl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTtypa Ouocdepb»,
«Pacnipoctpanenune kxu3HM B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3ora B mpupoze».

O6opynoBanue: repbapuii «PacTtutenbHbie COOOIIECTBA», KOJUICKIIUU
«buoneno3», «BpeauTenn BaKHEMIIMX CEIBCKOXO3SMCTBEHHBIX KYJIbTYP»,
repbapuu M KOJUIEKIUM PACTEHUN M KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM
HKOJIOTUYECKUM TpymmnaM oaHoro Bujaa, Kpacnas kuura Poccuiickoit denepanuu,
U300paKCHHSI OXPAHSIEMBIX BUJOB PACTCHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa W OMNbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIpaBIICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNIATh COOCTBEHHYIO TMO3HIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHWS 3HAYCHHS OHOJIOTMHM B IIO3HAHWM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTEIISIM, CO3/TaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPy/a, OOIIECTBEHHBIX OTHOIIEHUIH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, POPMHUPOBAHMS KYJHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEHKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYIKOB MW OIIGHKM WX BO3MOXKHBIX TIOCICACTBUN IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOIMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIESATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHUU AJII COBPEMEHHOW LMBHIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAIHHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydaromuxcs, GopmMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTHM HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHMS W  YHUBEpCaJbHble y4eOHblE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHI (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl O0OBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pEeLIeHHs, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBaTh 3aNPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IUYHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKUE, (QU3UUecKue U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
UH(POPMAIIMOHHOM 0€3011aCHOCTU JIMYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHHS TIpe/IaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YIEeOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JICVCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HWIEHU C TO3ULUHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUId BBIABIECHUS MpoOJeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON SpyAMLIIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKM W CBOEBPEMEHHO IIPUHMMAThL pPELICHHs II0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorusn»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
K1acce TOMKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KIETOK IMPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meno03a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOEr0 3[0pOBbS M 30POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» 6 11-
12 knacce nOJKHBI OTPAXKATH:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, 3BOIIOIMS, ABIKYIINUE CUIIbI ((haKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIy HCCICIyEeMBbIMH BEINYWHAMHU, OOBSCHEHHUE IOJYICHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TMONMYJANHA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIHMM B HSKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUW B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBBS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HUH(OOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kiacc
Koau4yecTBO yacoB DJIeKTPOHHbIE
(undposbie)
Nen/m | HamMeHoBaHMe pa3iesioB MPOrpaMMbl Beero KOﬁHTpOJ’IbHLIe Hp6aKTI/I‘IGCKI/Ie 06pazoBaTeIbHbIE
padoThbI padoThI pecypebi
1 buonorus xak Hayka 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 4 bubmnorexa [IOK
https://m.edsoo.ru/7f41¢c292
bubnuoreka [IOK
4 FKM3HEACATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHUE 1 HTHAUBUAYATHLHOE PA3BUTHE 4 bu6nmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 O060011eHHBIH ypOK 1 1
Hroro 17 1
11 knacc
1 PazMHOkeHUE 1 HHAMBUAYATBLHOE PA3BUTHE 4 bubnmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTS U H3MEHUYUBOCTD 7 bu6nunorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
3 Cenekuust oprann3MoB. OCHOBBI 1 bubnuotexa [JOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
4 JBOMONUOHHAS GHONOTHS 4 https://m.edsoo.ru/7f41cc74
5 O06001eHHBIN YPOK 1 1
Htoro 17 1



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

12 kaacc

DBOJIIOMOHHAS OWOJIOT U 4 Brbmiorera [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHME U Pa3BUTHE KU3HU HA 3eMIIe 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
Opranu3mbl 1 OKpy’Karoias cpeaa 2 Bubmorexa I[OK
https://m.edsoo.ru/7f41lcc74
Co00111eCcTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 7 Brbmiorera [IOK
https://m.edsoo.ru/7f41cc74
O00011eHHBIH yPOK 1 Bubmzorexa HOK

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

Hroro

17



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

HOYPOYHOE IINTAHUPOBAHUE

10 kaacc

KosnuecTBo yacoB Jara DJIeKTPOHHbIE
T
Ne Kontpoabubie | IlpakTnueckue uudposbie
n/n Tema ypoka Beero padoThI padoThI eyt o0pa3oBaTe/ibHbIE
pecypchbl
bubmuorexa [JOK
1 buosorus & CHCTEME Hayi Merozgt 1 https://m.eds00.ru/863e6122
TOSHAHMA JKIBOH IPHPOJIBI https://m.eds00.ru/863e632a
2 buosiornueckue cucremsl, MPOUECCH U UX 1 bubnuorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
3 XuMu4yeckui cocras KiaeTku. Bona u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
benku. CoctaB u cTpoeHne OCIIKOB.
4 DepMeHTB — 6I/IOJIIC))FI/I‘-IGCKI/IG 1 bubmiorexa HOK
https://m.eds00.ru/863e6b72
KaTaJIn3aTOPHI.
bu6mmoreka [JOK
S Yreson!. Jiumm et 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
6 HyxkrennoBbie kucnotsl. AT® 1 https://m.edso0.ru/863e6d5c
7 Ucropus u MmeToas! U3ydeHus KIETKU. 1 bubnuoreka [IOK
Knerounas reopust https://m.eds00.ru/863e6e88
8 Knerka kak 1emocTHas )KuBasi CHCTEMa 1
bubmuorexa [JOK
9 CTtpoeHre dyKapHOTHUECKOM KIIETKH. 1 https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716c
bu6mmorexa [IOK
10 OOMeH BemecTB I MeTab0Iu3M 1 https://m.eds0o.ru/863e766¢
11 ®doTtocuHTe3. XEMOCHHTE3 1 bubmorexa LIOK

https://m.eds00.ru/863e7¢98



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
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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

bu6mmoreka [IOK

12 OHepreTuiecKui 0OMeH 1 https://m.edsoo.ru/863e7aae
13 JKuzHeHHbIN TUKI KIeTKH. Jlenenue 1 bubmuoreka [JOK
KJIETKU. MHTO3. https://m.edso0.ru/863e7dc4
14 buocunTes 6enka. Peakuus MaTpuaHOTO 1 bubnmoreka [JOK
CUHTE3a. https://m.eds00.ru/863e796e
15 Tpancisus 1
bu6mmorexa [IOK
16 Hexnetounsie (hopMBbI )KU3HH — BUPYCHI 1 https://m.eds0o.ru/863¢7540
17 O6o6menne 3Hanni 3a kype 10 kmacca 1 1
Uroro 17 1
11 kaacc
bubmuorexa [JOK
1 DopMBI PA3MHOKEHUS OPraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bu6mmoreka [JOK
2 Meiios 1 https://m.edso0.ru/863e7f4a
3 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX 1 bubnunorexa [JOK
KJ1eTOK. OIJI0IOTBOPEHHE. https://m.edsoo.ru/863e81b6
4 NHmuBuyanpHOE pa3BUTHE OPraHU3MOB 1 bubmiorexa LIOK
https://m.edso00.ru/863e8436
5 I'eneTriKa — HayKa O HACJIEICTBEHHOCTHU 1 bubnnorexka [JOK
Y U3MEHYHUBOCTH https://m.eds00.ru/863e86f2
o | e s 1 BuSores 10K
p ) pu https://m.eds00.ru/863e8878
CKpEITUBaHNE
7 JurubpunHoe ckpenyBaHue. 3aKOH 1 bubnnoreka [JOK
HE3aBUCUMOI'0 HACJIEIOBAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
bu6mmoreka [IOK
8 CueruieHHOe Hacae10BaHUE MPU3HAKOB. 1

https://m.edso00.ru/863e8c60
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IPUCIIOCOOJICHHOCTh OPTaHU3MOB U

9 I'eneruka nona. HacnegoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
10 M3menunBocth. HeHacneacrreHHas 1 bubmuorexa [JOK
W3MEHYUBOCT. https://m.edso0.ru/863e8efe
bu6mmoreka [IOK
11 HacnencrBeHHass ”BMEHUYUBOCTb. 1 hitps://m.edsoo.ru/863e8efe
C .M
| oy ot Mevom [ B LOK
a i p https://m.eds00.ru/863e9214
JKHUBOTHBIX
13 OBOJIIOLMS U METOJIbI €€ U3YUYEHHUS 1 Brommozexa [IOK
https://m.edsoo.ru/863ea20e
14 Wcropus pa3BuTus npeacrabieHuii o0 1 bubnuoreka [IOK
3BOJIIOLUU https://m.edsoo.ru/863e9570
bubmuorexa [JOK
S Mukpossosous 1 https://m.edso0.ru/863e9cle
16 [Tomynsitiust Kak 3JIeMEeHTapHask eUHUIIA 1 bu6mmoreka [JOK
BHJA U 3BOJIIOLIHH. https://m.edsoo.ru/863e99c6
17 Ob6o06uenne 3HaHMi 3a Kype 11 kmacca 1 1
Utoro 17 1
12 knacce
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka K I Aara upposBbIe
/i Yp Beero OHTPOJIbHBbIE PaKTHYECKHE H3ydeHus nu@p
padoTbl padoThI o0pa3oBaTte/ibHbIE
pecypchl
1 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnoreka [JOK
(hakTOpbI) FBOTIOINH https://m.edsoo.ru/863e9da4
. bu6mmorexa [IOK
2 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds0o.ru/863e9ed0
3 Pe3ynbTatsl 3BoONUN: 1 bubnnorexa [JOK

https://m.edsoo.ru/863e9fde
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BI/I,I[OO6p330BaHI/IC.

4 Hamnpasnenus u mytu Makpo3BOJIIOLIMU 1 bubmorexa LIOK
https://m.edso00.ru/863e9cle
5 OcCHOBHBIE ATaIIbI BOIIOIUU 1 bubmuorexa [JOK
PaCTUTEIBHOIO U )KUBOTHOI'O MHpA. https://m.edsoo.ru/863ea8hc
o | Spomomn o o). | B LOK
ym p https://m.edsoo.ru/863eac2c
aHTPOIOreHe3a
UYenoseyeckue pacsl U IPUPOIHBIE bubnuorexa [JOK
7 1 _
aZanTalyuy 4eJI0BeKa https://m.edso0o.ru/863eaea2
€] .C 0
8 3;:;(3“rlﬁfezzﬁj (211)};11:;0 Elefalg;of;j;:iig 1 Eubmorexa IIOK
p https://m.edsoo.ru/863eafec
1 OMOTHYECKHE)
9 DKOJIOTHYECKUE XapaAKTEPUCTUKHI 1 bubnnoreka [JOK
MONYJISILUH. https://m.edsoo.ru/863eb46a
10 Coo0b1iecTBa OpraHu3MoB — OHOLIEHO3 1 bubnnorexka [JOK
DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) https://m.edso0.ru/863eb46a
11| wononmeceie mpain: Coofersa ) Butmiorera LIOK
PAMHJIBL https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus
12 [IpupoHbIe 1 aHTPOMIOTEHHBIE 1
SKOCHUCTEMBI
13 buocdepa — rimobanbHas 3xocucTeMa 1 bubnnorexka [HOK
3emin https://m.edsoo.ru/863ebb5e
14 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16
15 YenoeuecTBo B Onochepe 3emin 1
16 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnmoreka [JOK
4YeI0BeYeCcTBa https://m.edsoo.ru/863ebale
17 Oo6o06u1enue 3Hanmi 3a Kypc 12 kiacca 1
Uroro 17
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
1.buonorus / [Taceunuk B.B., Kamenckuit A.A. , PyoroB A.M. u apyrue / [lox

pen. [Taceunuka B.B, Akmonepuoe o6miectBo «M3marenserBo «lIpocBemenne.

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
1. OOmas 6uonorus. basossiii ypoBeHs. 10-11 kiaccsl: MmeToaudeckoe mocooue /
CusornazoB B.U., Araponosa 1.b., 3axaposa E.T.— M.: Jlpocda, 2015.
2. [Tporpamma no 6monorum anst 10-11 xmacca «O0mas 6uonorus» / Kamenckuii

A.A., KpukcynoB E.A.— M.: Jlpoda, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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