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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJCPNKAHUS Y4yeOHOro MpeaMeTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IMOJIOXKEHHUS O
cnenuguke OMOJIOruH, €€ 3HAYUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBleHHWE O IeNsIX, 00 oOmiei
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpeICTBaAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjienaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXcsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OHOJOrNYECKOro 00pa3oBaHUsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojaps 4emy B Hel
MIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHUU JKUBBIX CUCTEM PA3HOT0 PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI UYETIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
[EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM Cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yuebHoro npeamera «bruosorus» MpoIUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHHUs



YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyallbHBIX 3aau IMKOJILHOTO OHOJOTHYECKOrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSAM JIUHAMHYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUpA.

buonorus Ha ypoBHE cpeaHero ooOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd U 3BOJIIOLUH, CO3TAET
yCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30macHOro obpasa
YKU3HH, SKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOILIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne 0uosorun odecneynBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAIlMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTErpaluyd OMOJIOTHYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENENeHUs IMOAXOJA0B K OTOOpy U
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, MPEACTaBICHHOr0O B Mporpamme 1o
OHOJOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroIuecs: JOJKHbI OCBOMTh 3HAHUST M YMEHHsS, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACIISIIONIME aJCKBaTHOE IOBEJICHUE
YEJIOBEKa B OKPYIKAIOIIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIy>KaT OCHOBOM J1J1s1 (pOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B MPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE TUHUN: «bronorus kak Hayka. Metozasl
Hay4yHOro mo3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Ononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHH
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TUUYHBIX KU3HEHHBIX POOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOU
11 (OpMUPOBaHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIMINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIUXCS TO3HABATEIbHBIX, WHTEIUICKTyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalh3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydarommxcss oO0meil KyJabTypbl, (YHKIIMOHAIBHON
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICI0BaHUM;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH JEATEILHOCTHA IO OTHOLICHUIO K OKPYKAIOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE MW COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», wm3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « EcTecTBEHHO-Hay4YHbIE NPEIMETHI.



J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

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

MeTobl O3HAHUS KUBOUW MPUPOIbI (HAOIOICHHE, YKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTOobl TO3HAHMS JKUBOW TPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJAOB IPHU
W3yYE€HUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U KX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
JKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelleCTB B KkieTke. l[loanepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCNTKOBOW MOJEKynbl (TEpBUYHAS, BTOPWUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKIIUU OEJKOB.



depmeHThl — Owonormyeckue Karanm3aTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) U IMoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1esuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOoPHUIBHO-
ruapodoOHbie  cBoiicTBa. buonormuyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YyUEHUS KIETKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOI KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxieHre MUTOXOHJpUN W Tiactua. Bunbl mactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

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

Huarpammel:  «PacrnipeneneHue  XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyYJbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajiasbl)».

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KJIETOK PpaCTEHUH,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUX
OTHMCAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIECTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU 0OMEH) U
TUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadoum3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas U TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpenasl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMoCuHTe3. XEeMOCHHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciuerieHune BellecTB, BBbIICICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHpopMmanuu B KiIETKe. [ €HETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKHUCIOT. Posib pubocom B
OounocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.



OOpatHass ~ TpaHCKpuIlUMsA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

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

Tabmuupbl U cxembl: «Tumnel nutaHusy», «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmumkanuuu «Yasoenune IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIETK», MoAenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

Knetounslii 1uKi, WiM >KU3HEHHBIM LUK KiIeTKH. WMHTepdaza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JMnnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMueckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE TSI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoUCXOsIlMe HA CTagusAX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMHA CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SHLEKIETKAa) — CHEpPMATOre€HE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). Brusxue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne knetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsMoe pa3BUTHEY, «l amMeTOreHe3 y MIEKONUTAOIIUX U
4eIoBeKa», «OCHOBHBIC CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOWIETO», «SIHIIEKIeTKa MIIEKOMUTAIOMEroy, «KapuoknHes B KieTkKax
KOpEIlIKa JIyKa», MAarHuTHAs MOJEJb-alIuiuKanus «/lereHue KieTku», MOJEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENApaTaxj».

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuky. Mcropus pa3Butus reHeTuku. Ponbs nurosoruu
U OMOpPHOJIOTUM B CTAaHOBJICHUM TE€HETUKH. BKiaa poccHilckux M 3apyOeiHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
LUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieJ0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOoH eAuHooOpa3usi THOPHUIOB IIECPBOTO
nokoyieHusa. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1ogHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeOBaHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJIS1 OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHITOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAEeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTrHsle M TreTeporameTHble opraHusMbl. HacimemoBanwme
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKH U HX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalioHHas U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI1P-ananu3a. HacnencTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKIX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHWE. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTHOpPHAHOE  CKpCIIMBAaHWE HM  €ro
LIATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«lutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Mehos3y,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUIEHHOTO0 € TIoioM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBm», « MyTarimoHHasi U3MEHUYUBOCTHY.

OOopynoBaHue: MoOAENU-aAMIIMKAIUA «MOHOTHOPUIAHOE CKpPELIMBAHUEY,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBbI U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otpanénnas rtuOpuauzauus U €€ ycnexu. VCKycCTBEHHBbIA MyTareHes |
[IOJIyYEHUE NOJIMIUIOUIOB. JIOCTMI)KEHMsSI CENeKLUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexHOJIOTHA Kak OTpacib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHantHoM JIHK wu TpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAJIBHOE PAa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W oTtudeckue  mpoosmempl. MO - reHetruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: KapTa «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHONOTHHY, «KieTounble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

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

11 KIJIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopust U €€ MeCTO B OUOJIOTHHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHToNOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoncTBo U paznuune Gayd v GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHJIBI HBONIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMK BUAOB B Mpupojae. MyTallmOHHBINA
MpoIeCC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIii 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OPraHU3MOB Kak pe3yJbTaT dBoOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  PopMbl  IBOMIONUU:  (DUIIeTUYECKAs, JTUBEPreHTHAS,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxneHue OT HeclenuaTu3upOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AanTUBHAas paJudalysl.

JlemoHcTpanum:



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

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKkymue cuibl 3BomoIMn», «Kapra-cxema wapuipyrta mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000pa30BaAHHE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsIH, KoyuieKus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra Mupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJna).

JlabGopaTopHbie U MpaKkTUYIECKHE PadOThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOOIMY. HavanbHbie 3Tanb
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [TosiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHUpa KakK OTpakeHHe 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTtBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoaswmmi, YemoBek HeaHIEpTAIbCKUM, UYenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIUs.

YenoBeuecknue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHne CoaHeuHOH cucTeMbl», «Pa3BuTihe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxaenne  denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaablla, KPOMAHbOHIIA), CJIENKH WIU
M300pKEHHUST KAMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpakTHYecKHe padoThI:

[TpakTnueckast pabora Ne 1. «/3yuenne uckonaembix OCTaTKOB PAaCTeHUU U
YKUBOTHBIX B KOJIJIEKITUSX).



OKCKypcHsl «IBOJIOLMA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoNorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTHH. MeToabl SKOJOTHYECKUX
MCCIIEA0BAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHMYECKHE U aHTPOIOreHHble. JIeHCTBHE HKOJIOTUYECKUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMs, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIHU3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHKU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysus.

JdeMoHCcTpauu:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU NOMYJISUUU UHDY30puu-Ty(henbkny, «llumiesbie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUOB
PaCTEHHI».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpodudueckas (mumieBas). Buapl-momuHanTel. CBsi3u B
OHOLIEHO3E.

DKkoJoruyeckne CcucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCcTeMe W
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTHBI, PEAYIEHTH. KpyroBOpoT BEIMIECTB M MOTOK DHEPTUU B AKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCUCTEMBI. [lwimeBple 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM AKOCHCTEMBI: OmoMacca, MNPOAYKIHS. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
WJIM IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWuuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJIb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

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

Tabmuubr u cxemsl: «llumeBbie 1enm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOrmiecTBay, «llemu mmTanusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JICWCTBHSA HaA IIpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBIIAIOMIAS
ounocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBeril d3hdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: Mojenb-anmiankanus «TunuuHble OMOLIEHO3bD», TepOapuii
«PactutenbHbIe co0bOMEecTBay, Komekun «buomenos», «Bpenurenn BaxxHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIINaM OJHOTO BUIA,



Kpacnas knura Poccuiickoii ®enepauuu, H300pa)K€HUs OXPAHIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs  OOyyalolMMHUCSA TMPOrpaMM  CpeAHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJWyMe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMeTra «bHomorus» JOCTUraroTCA B
€UHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIHOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE pPeaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLUHMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTU IMEpE.
Ponunoi, ropaoctu 3a CBOW Kpau, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe (OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTENM CEMENHOM JKU3HHM B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKONU TUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHs:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE IIEHHOCTH TPAaBWJI WHIWBHIYAIHPHOTO H  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTB;

MHTEpEC K pa3IMyHbIM cepam npodhecCuoHaTbHOU eATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOEe OTHOIICHHE K NPHUPOJAEC KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKHM HMX BO3MOXHBIX IOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCHCTEMAax, OXpaHy BHIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYkKAIOUIEH
MPUPOHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJk B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUs] 00 OKpY)KalollleM MHUpE KaKk O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIEe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUSI, UCMHOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
penieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMs yuyeOHOTO mpenmera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIlece,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIMOHATBEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI IMPOTpaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeH s ), pACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSTENHHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS! (DAaKTOB U SBJICHUM
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  pPa3HOrO0  pOAd,  BBIIBICHHBIX B pa3JIMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKU NOCIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS;

UCITIOJI30BaTh PAa3JIMYHbIE BHUJIBI JAEATEIBHOCTH M0 TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPHU CO3/1aHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBINLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3Y €€ PpEIICHUS, HaXOJIWUTh apryMEHThl [JIsl J1O0Ka3aTelbCTBa
CBOUX YTBEPKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PELICHNUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJICHANPABICHHBIA MMOUCK NEPEeHOca CPEJCTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OpUrMHAIbHbIE MOJIXOJbI U pPELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3UUHBIX HCTOYHHUKAX MH(POpMAIMK (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX NaHHbIX, B VHTepHeTe), aHaIM3upOoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHOpMaIMKM, HEOOXOAUMOM JJI BBIMOTHEHUS YYCOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oounonornyeckor uHdopmalu (cxeMbl, rpaduky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACcTBa mpu paboTe ¢
Ovonornyecko MHPOpMaALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYPY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIUH,
nH(OPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienne:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEJICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS M B3aUMOJICHCTBHS, TMTOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHNUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYAJIbHOM
paboThI IpH pelIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd4&€TOM OOIMUX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YjieHa KOJUIEKTHBA;



IIPUHAMATh LEIM COBMECTHOM  JECATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYAaCTHUKA KOMAaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUANA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHUE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLICHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7ja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUMH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, UX PpPE3YJIbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeloBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO F01aM 00yUYEHUSI.

[IpeameTHble pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUICKUX WU
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHMA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeEIIeCTB U MpeBpallieHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3als *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKyJsipHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOJEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCMIOJIb30BAaHHBIX HAYUYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
HYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpAICHUSI SHEPTUU B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JIIO/ICH, COOMIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYXKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouosorun W OHOTEXHOJOTMH  JJI1  palMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIMJICHHOE HAaCJIeIOBaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs JJIsl MpeJICKa3aHHUsl HaclleJOBaHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh MU HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MAaccOBOW MH(pOpPMAaLMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ass 6MOJIOTHYECKYI0 MH(POPMAIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHoro mnpeamera «buosnorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHUHOB M TMOHSITHIA:
BUJ, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBbI ((DaKTOPBI) IBOJIOLNH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeNMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuennst o 6mocepe B. U. Bepnanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIIBHKCHHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBbIC MPU3HAKKH CTPOEHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALIUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IEpPEHOCca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUW, JJI NMPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH HCIOIB30BAHUS TOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl PAllUOHATIBFHOTO MPUPOIOTIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOcUCTEMaX (1[eNU MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OpATOPHbIE M MpPaKTUYECKUE padOThl, COOMIOIATH
MpaBUJia NMpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  rJ00ajJbHbIE  JKOJOTHYECKUE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 bubnnorexa [IOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTh KJIETKH 6 bubmmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaundecTBo yacon DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOHOHHAS OHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7t41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
p PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edso0o.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ft0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OTIUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Uik METab0JIM3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.edso0o.ru/863e¢7¢98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps//m.cdsoo.ru/863¢7ded
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOMpEnapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enernika — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpEelMBaHue. 3aKOH
25 fez.aBHin\[/[oro HaF::nI: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJJOBaHHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «I3yuenue pe3ynbpraToB bubnnoreka [JOK
26 0.5
MOHOTUOPHUAHOTO U AUTHOPHIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOMpEnapaTax»»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHas M3MEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HacnencTBeHHOCTE U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxrudeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
g Hanpasnenus u nmytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOTIONINH
Ucropus xu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 3paM U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubnnorexka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. CyKieccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIllieHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OWOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YypOBHEBas
OpraHu3alys KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOYyKIIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJOrMYECKHe TEOPHH (KIETOUHasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BlageTh METOJaMH HAyYHOTO TIO3HaHUS B OHOJOTUH
(HaOnrofieHWe W OMHMCAHWE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHmM3alys W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpU U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTHM  TPOIIECCOB OOMEHa  BEIIECTB U
MpEeBpaIIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenne IMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpouccCcoB u SIBJICHI/Ifl, I IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO  MOBEAEHHUA B  OKPYXKAIOIIEH NPUPOJHON  CpEJE;
IIOHMMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUuA l[OCTI/DKeHI/If/'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO
MIPUPOAONOIB30BAHUS

YMeHue pemarh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- H
TUTUOPUIIHOE CKpEeUIMBaHUE, CLEIUICHHOE HaclleJJOBAHHUE; COCTABIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsA MMpEaACKasaHuA

HacCJICOOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAIOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Ouosioruy; (pyHKUMOHATBLHOM TPAaMOTHOCTH YeJOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJE€p)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKHE dakTopsl, IKOCUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEIYICHTHI, Hend  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbimeBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHNe W OINMCAHME KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUMU;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHHA, TCOPHUH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTMYECKUX OOBEKTOB: BHUJOB, NOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DIKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOTeOXMMHUYECKUX IIMKIIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsI OKPY>KAIOLTUX JIFOJIEH, COONIOICHUS HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUSA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI TIepeHOCca BEIIECTB M SHEPTUHU B IKOCHCTEMaX (I[N MUTAHMUS)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TPAKTUYECKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHne KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO CO/ICPKAaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-IONYJsipHBIE MaTepHalIbl);

’ paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrapar ouonoruu



HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

buonorus xak Hayka

1.1

Bbuonoruss — Hayka o >xuBoil mpupoze. Ponp Ouonoruu B popMupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. CUcTeMa OMOJIOTUYECKUX HAYK

1.2

Metoabl MO3HAHUS KUBOU MIPUPOBI (HAOIIOCHHE, YKCIIEPUMEHT, ONMCAHUE,
U3MepeHue, KiaccupuKaiys, MOACTUPOBAaHHE, CTaTUCTHUYECKass oOpaboTka

JTAHHBIX )

2.1

22

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOCHCTEMBI) Kak IIpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHuzanuu OUOCUCTEM: MOJICKYIISIPHO-TEHETUUYECKHM, KICTOYHBIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCHEPHBIN
XUMHUYECKUI COCTaB U CTPOCHHE KIICTKH

XUMUYECKHH COCTaB KIETKA. XUMHYECKHE SJEMEHTHI: MaKpOdIJIEMEHTHI,

MHKPOIJICMECHTEI. BO)Ia U MHUHCpAJIBbHBIC BCHICCTBA. qDYHKIII/II/I BOJAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepmaHI/Ie ocMOTHYEeCKOTo Oananca

3.2

33

34

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpBbI OEIKOBOI MOJIEKYIbI (IEpBUYHAs], BTOPUYHAs, TPETUYHAS
U YeTBEPTUYHAs CTPYKTypa). XMMHUECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIHN OEIKOB.

®depMeHThI — Ouooruueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOcTpaTHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaJIH3aTOPOB

VYrneBoapl: MoHOcaxapuisl (TJIIOKO3a, pubo3a U J1€30KcHpuO03a),
aucaxapunibl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esutro03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jlununael:  TpUTTUIEpUAbl, cTepounbl, (ochomunuasl. ['mapoduabHO-
ruapodoOHbie cBoicTBa. buonormueckue ¢yHkiuu nunuaoB. CpaBHEHUE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

Hyknennosbie xucnorsl: JIHK un PHK. Hyxneorunsr — MoOHOMepHI



HYKJIEMHOBBIX KucioT. Ctpoenne u Qpynkuun IHK. Ctpoenue u QpyHKINH
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

LII/ITOJ'IOFI/IH — HayKa O KJIETKCE. Kierounas TEOpU. MCTO,I[BI N3YUYCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas xuBas cucrema. O01ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucreMa

chHTE3a OelKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcoOEHHOCTH
CTpOCHHUSI NpPOKApUOTHYECKOW KiIeTkH. KilerouHast creHka OaxTepuil.
CrpoeHue »ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIHHOM,

YKUBOTHOM ¥ TPUOHON KJIETKH

3.8

3.9

3.10

[1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIHMKC, UX
¢byukuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. Luromnnazma
u e€ opranoupl. OTHOMEMOpaHHbIE OPraHOUABI KJIETKH: SHAOILIa3MaTHUeCKast
cerb (OIIC), anmapar I'ombaxku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKUA: MUTOXOHJpHUH, Tu1acTubl. [IporcxoxxaeHne MUTOXOHIPHUM U TUIACTUL.
Bunpr mnactun. HememOpaHnHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOUHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. q)}/HKIII/II/I OpPraHona0B KIICTKH. Bxmarouenuns

SAnpo — perynaropubiii neHTp kietku. CTpoeHue sipa: siiepHas 000s104Ka,

KapHoIlIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEeHIECTB B KIIETKE

X(I/ISHGI[GSITCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

43

OOMeH BelecTB, WK MeTaboaM3M. AcCUMIIIALNSA (TUIACTUYECKU OOMEH) U
JTUCCUMUJIISLINS (SHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BeleCTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpPALICHNU SHEPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHMHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HK Ha 3emuie. BriusHue ycimoBui cpenbl Ha (DOTOCHHTE3 M CHOCOOBI
MIOBBIIIEHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a s

JKU3HU Ha 3eMiie

DHepreTudeckuii oOMeH B KieTke. PaciierieHue BeUIeCTB, BBIICICHHE U
AKKyMYJUPOBAaHUE HSHEPTHH B KJIETKE. ODTambl JHEPreTUYECKOTO OOMeEeHa.
I'muxonus. bposkenne u ero Buasl. KucmopoaHoe OKUCICHHUE, WM KIETOYHOE

apIxaHue. DPPEeKTUBHOCTh SHEPTETUUECKOr0 0OMEHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['enermueckas wuHdpopmamus u JIHK.

Peanuzanus reaeTuyeckomn I/IH(I)OpMaI_II/II/I B KJIeTKe. | eHeTu4eCcKUuil KoJ U €ro



4.5

ceorctBa. Tpanckpunuusa — wmarpuusbli cuHTe3 PHK. Tpamcmauus —
ouocunTte3 Oenka. KogupoBanue aMuHOKUCIOT. Postb pubocom B OMOCHHTE3E

OeJka

Hexnerounsie ¢opmbl xu3Hu — BUpyChl. McTopus otkpbeitus BupycoB (JI.H1.
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA M JKU3HENEATEIBHOCTH BUPYCOB.
Bbakrepuodaru. bone3nu pacTeHWii, KUBOTHBIX M YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynonedunura uenoBeka (BUY) — Bo3Oyaurensb

CII1Ia. [TpodunakTrka pacripocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUM

5.1

Pasmuoxxenue u HHIWUBUYAJIbHOC PAa3BUTUC OPIraHU3MOB

Kierounslii MK, WM JKU3HEHHBIM MUK KIeTKU. MHTepdaza u MHTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JuniouHeIi M TalJIOWJAHBIA  XPOMOCOMHBIE HA0Opbhl.  XPOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHIAUBUAYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenne kierku — Muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasnie Ha

Pa3HBIX CTAAUAX MUTO34A. buomorunyeckuii CMBICII MUTO3a

5.2

53

®opMmBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosoe U nojgoBoe. Buapl Gecronoro
pa3sMHOXEHHUS: JEJIeHHE HaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE  Pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC I CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metio3. Cragum meiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
IToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMbICI U

3HaYeHNEe MeNo3a

54

l'ameTtorenes — mporecc 0oO0pa3oBaHUS TOJOBBIX KJIETOK Y JKUBOTHBIX.
ITonoBble kene3pl: CEeMEHHUKHM W suyHUKM. OOpa3oBaHUE U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaro30M[, SHIEKIeTKa) — CriepMaToreHes M
ooreHe3. OcoOeHHOCTH CTPOEHUS  SHIEKIETOK M CHEpPMaTO30MJIOB.

Onnonoreopenue. Ilaprenorenes

5.5

WnnuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpUOHAIbHOE Pa3BUTHE
(oMOpuorene3). Jrtanbl AMOPHOHATBHOIO PAa3BUTHUA Y TO3BOHOYHBIX
KHUBOTHBIX: JpOOJieHHe, TacTpyisuusi, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPAa3BUTUA: TNPAMOE, HENpsIMOe
(muunHOYHOE). BimsHue cpeapl Ha pa3BUTHE OpPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct n pPa3BUTHC paCTeHHﬁ. OnroreHes IOBCTKOBOT'O paCTCHHUA: CTPOCHUC




CCMCHU, CTAIUH PASBUTUA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MEeTO bl TeHETHKHU
(ruOpuI0JIOrNYECKU, IIMTOr€HETUYECKUHM, MOJEKYISPHO-TeHETUYECKH).
OCHOBHBIE T€HETUYECKUE MOHATHUS. | 'eHeTHUeCKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJe0BaHUs NPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBmwino noMuHMpOBaHMS. 3aKOH pacUICIUICHUS IPU3HAKOB.
I'nnore3a uncroTs! ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKkpemyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEJOBAaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIIMBaHMA.
AHnanusupyroniee  ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCHIUMBAHUA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe TIpu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO TeHOB. HapylieHue cremieHuss T'eHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
['eneT4eckre KapThI.

I'enetuka mona. XpoMOCOMHOE OmpeAeNieHHe Mojia. AYTOCOMBI M TOJOBBIE
XpoMocoMbl. ['OMOraMeTHbIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnmenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BHbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Ponme cpenpl B HEHAcCHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapualMoHHBIN psii ¥ BapuUallMOHHAS
kpuBasi. Hopma peaknuum npusHaka. KonaudyecTBEHHblE M KaueCTBEHHbIE
MpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIUDUKAIMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBennas, WM TIEHOTHIIMYECKAs, W3MEHYHBOCThL. KoMOWHATHBHAs
W3MEHUYMBOCTh. Mei03 M TMOJOBOM TpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTalMoOHHAs HM3MEHYMBOCTh. Kiaccudukaius MyTaiiwii:
TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYUHBI MYTAIUH.
Myrtarensnsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX DSJIOB B HacleACTBEHHON

n3menunBoctu H.M. Basuiosa

6.6

I'eneruxa denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
YyeJoBeKa: TE€HEAIOTNYECKHH, OJIM3HEIIOBBIH, LUTOT€HETHYECKHU,

OMOXMMHUYECKUH, MOJEKYIsipHO-reHeTHuecKkuil. CoBpeMeHHOe ompeseeHHe




7.1

7.2

7.3

TrE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE
¢ momomiwto I1IIP-ananu3a. HaciaencTBeHHbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0oe3Hu, Oose3Hu c HACJICACTBEHHOH  MPEIpacIoyiOKEHHOCTHIO,
XxpoMocomMHble  Oone3nn. CoMaTWyYecKue W TeHEpaTUBHBIC MYTallWu.
[TpuHIMIBL 310pOBOTO 00pa3a >KWU3HH, JAUATHOCTUKH, MPOQPIIAKTHKH U
JIEUEeHUS FeHETUYECKUX OoJsie3HEN. Meauko-reHeTHYECKOe
KOHCYJIbTUPOBaHKE. 3HAaUYCHNE MEIUIIMHCKON TeHETUKH B MIPEAOTBPAIICHUU U

JICYCHUU TCHETUYECKUX 3200JIeBaHUI YEeITOBEKA
Cenexnust opraau3MoB. OCHOBBI OMOTEXHOJIOTHUHI

Cenekiusi Kak HayKa W MPOIECC. 3apOXKJCHUE CENEKIMU U JOMECTUKAIHS.
Yuyenne H.M. BaBwioBa o I1eHTpax MPOUCXOXKIACHHUS W MHOT000pa3ws
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAEHUS OOMAIIHMX >KUBOTHBIX.
Coprt, nopoaa, mramm

CoBpeMeHHbIE METO/BI CelleKIMH. MacCOBBIN ¥ UHIUBUIYATbHBIH OTOOPHI B
CEJICKIIUU pacTEeHUN U KUBOTHBIX. OlLIeHKa 3KcTepbepa. biau3kopoacTBeHHOe
CKpelirMBanue — MHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YUCTBIX JIMHUI.
I'erepo3uc, win rubpuanas cuna. HepoacTBeHHOe CKpelMBaHUE —
ayropunuur. OtnanéuHas rulpuauszanus U e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 M IMOJYy4YEHUE MOJUIUIOUJIOB. JIOCTHMKEHUS! CENIEKIIUU PaCTEHUM,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pekomOuHantHo JIHK u Tpancrennsix opranmszmoBn. Kierounas
nHxeHepus. Kietounesle KynbTypel. MUKpPOKIOHAIBHOE Pa3MHOKEHUE
pactenuil. KiioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKoJIoTHYecKue U dThueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

1.1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOJIOMOHHAS OMOIOTHS

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CaunerenbcTBa 3BoMONMU. [laleoHTONOTHYECKHE: TOCIIENOBATEIBHOCTh
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMUECKON JIETOIMMCH, MEPEeXOAHbIe (HOPMEI.

buoreorpaduyeckue: cxoacTBo U paznuuue ¢payH u ¢GIOp MaTepuKOB U




OCTpPOBOB. :‘)M6pI/IOHOFI/I‘l€CKI/Ie: CXO0ACTBAa M pa3iniusd 3M6pI/IOHOB Pa3HbIX
BHU 0B IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-IeCKI/IeZ TOMOJIOI'MYHBIC,
AaHaJIOTUYHBIC, PYAUMEHTAPHEBIC OpraHkbl, aTaBU3MBI. MOJ'ICKy.]'IHpHO-
OMOXHMUYCCKHUC: CXO0ACTBO MEXaHHM3MOB HACJICACTBCHHOCTH M OCHOBHBIX

MeTabOoIMYECKUX MyTell y BCeX OpraHu3MOB

1.2

1.3

1.4

OpomounonHass teopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUSA
JapBuHU3MA. J[BHKYIIME CHIIBI 3BOJIONMU BUAOB 10 [lapBuHy (M30BITOYHOE
pPa3MHOXKEHHUE npu OTPAaHUYCHHOCTH pECYpCOB, HeonpenenéHHas

MU3MEHYMBOCTb, 00phOa 3a CyIIeCTBOBAaHHE, €CTECTBEHHBII 0TOOP)

Cunrerndeckas Teopus sBoitonuu (CTD) M OCHOBHBIE €€ MOJOKEHUSI.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMU

JBmwxynme cuibl ((hakToOphl) HBOJIONUN BUAOB B NpHpojae. MyTannOHHBIHA
nporecc U KOMOMHATUBHAS W3MEHUYMBOCTb. [lonysIsIIMOHHBIE BOJIHBI M Apeid
reHoB. M3zomsiumst u murpanus. EcTecTBeHHBIH OTOOpP — HampaBisIOIMNA
¢axrop 3BosoIH. POpMBI €CTECTBEHHOT0 0TOOPA.

[Tprcnioco0neHHOCT, OpPraHU3MOB Kak pe3ynbTar 3Bomonuu. I[Ipumepst
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUH.

Bun wu  BumooOpasoBanme. Kpurepum Buma. OcHoBHbIE  (DOpMBI

BU000pa30BaHus: reorpauyeckoe, IKOJIOTHIeCKoe

1.5

2.1

22

MaKpO3BOJ'IIOI_[I/I$I. cDOI)M]':»I OBOJOIHNHN: (I)I/IJ'IGTI/I‘IGCKEUI, AUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIIOLNN
Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

JloHayuyHble TpEICTaBICHUS O 3apOXACHUM >KM3HU. HaydHble Trunoressl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOHMOreHe3 W MaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKON 3BOJIIOLUU.
HauanbHble sTansl 6uonornyeckoit spomonuu. I'nnoreza PHK-mupa. Ilepoie
KIeTKM M uX odBomrouus. DopmupoBaHHE OCHOBHBIX TIPYII KUBBIX

OpraHU3MOB

PasButne xu3HM Ha 3emie no spaM u nepuoaaMm. Karapxein. Apxenckas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOpPHUICKHIA,
OpPJIOBUKCKHW, CWIYPUHCKHH, JEBOHCKHW, KaMEHHOYTOJIbHBIM, IE€PMCKHI.
Me3so30iicKkas dpa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3oiickass »52pa ®W €€ Tepuoapl: TMaJCOre€HOBBIA, HEOTE€HOBBIM,
AQHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIUMara U TE€OJOTMYECKHUX IIPOLIECCOB.

OCHOBHBIEC  JTaIlbl OBOJJIIOLIMMU  PAaCTUTCIBHOI0O W XKHBOTHOI'0O  MHpaA.
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Apomopdo3bl y pacTeHuid U XKMBOTHBIX. [losiBlIeHMe, paclBET U BbHIMHpaHUE

TPYIII )KUBBIX OPraHU3MOB

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue »3Boiouuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

24

DBOIIOLIMS YeIOBEKa. AHTPOIOIOTUS KaK HayKa. Pa3BuTue mpeacTaBieHuii o
INPOUCXOKACHUH YeIoBeKa. MeToapl n3ydeHus: antpororeHe3a. Cxonacrsa u
pas3nnu4Ms YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.

JBmwxymue cuibl ((hakTopbl) aHTporiorenesa. HacnencrsenHast 13MeHYNBOCTh
U €CTECTBEHHBIH 0TOOp. OO1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUi

TpyHda, MbIIIJIICHUEC, p€Yb

2.5

2.6

3.1

OcHOBHBIE CTaAMM U BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBek
ymenslid, YenoBek mnpsaMoxomsamui, YenoBek HeaHaepTanbCkuii, YemoBek
pasyMHbIi. Haxo/lk1 HCKOMAaeMbIX OCTAHKOB, BpPEMsI CYILIECTBOBAHUS, 00JIaCTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

UYenoseueckne  packl. OcHOBHbIE  OOJNbIIME  pachl:  €BPOIEOM]IHAS
(eBpasmiickas), Herpo-aBcTpajouiHas (PKBaTOpUalbHas), MOHIOJOUIHAsS
(a3marcko-amepukaHckas). YepThl NPUCIIOCOOJICHHOCTH IPEACTABHTEIICH
YeJOBEYECKHX pPAaC K YCIOBUSAM CYIIECTBOBaHMA. EJMHCTBO yelloBeuecKux
pac. Kputuka pacusma

OpranusMbl 1 OKpy»Karolas cpea

DKoJoTHs Kak HayKa. 3a/laqd U pa3zelbl SKOJOTHH. MeTOIbI IKOJIOTHUECKUX
UCCleIoBaHUNA.  DKoJiormueckoe  MupoBoz3peHue. Cpeabsl  oOuUTaHMSA
OpPTraHU3MOB: BOJTHAS, Ha3eMHO-BO3/IyIIIHAS, MOYBEHHAS,

BHYTPUOpPraHU3MEHHas

32

3.3

34

Oxonorudeckue ¢akropbl. Kiaccudukamuss sKomorndeckux (QaxTopos:
abuoTHyeckne, OMOTUYECKHE U AHTPOINOreHHble. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB HA OPraHU3MBI

AbGuotrueckue (QakTopbl: CBET, TeMIlepaTypa, BIaxHOCTh. dDoTonepruoausm.
[Ipucnocobnenus oOpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (DaKTOpOB.

buonornueckne puTMbl

buotnueckue pakropsl. Buasl OnoTnueckux B3aMMOAEHCTBHI: KOHKYpEHIIHS,
XHUIIHUYECTBO, Mapa3uTH3M, MYTyallu3M, KOMMEHCAIU3M (HaxXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMeHcallu3M, HelTpanusMm. 3HaueHHe OHUOTHYECKHUX

B3aUMOJEUCTBUIM JJIsA CYILICCTBOBAHUSA OpTraHnu3MOB B IIpUPOAHBIX



CO000IIIeCTBAX

3.5

DKOIOTHYECKHE XapaKTCPUCTUKKU  IIOITYJIAIHH. OcHOBHBIE ITOKa3aTelIN
nomyiadauuu: 4YucCJICHHOCTD, IIJIOTHOCTh, POXKAACMOCTh, CMCPTHOCTDL, IMPUPOCT,

MUIr'panus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOITYJIAINU U eé peryisaunsa

4.1

4.2

4.3

4.4

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTEMBI

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBafd,
HNpOCTpaHCTBeHHas, Tpodudeckas (mmimeBas). Bugsl-momuHanTtel. CBs3u B

OuoleHo3e

DKOJOTHYEeCKHEe CHUCTeMBbl (dKocucTtembl). lloHsTHe 00 »JKOcuUCTeME U
ouoreoreHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemeCTB M TMOTOK OJHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KocUcTeMBI. [IuiieBbie nenu
u certu. OcCHOBHBIE TIIOKa3aTelu »SKOCUCTEMbI: Ouomacca, MPOIYKIUS.
DKOJOTUYeCcKHe MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OroMacchl. CBoiicTBa

HKOCUCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLusl, pazButue. Cykueccus

[Ipupoansie 3x0ocHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOMHOIO
WIN IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMEI.
bruonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCUCTEM U
ypOO3IKOCUCTEM.

buopasznoobpasue kak ¢aktop ycroluuBocTH sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB U CTPyKTypa
6uocdepsl. Kupoe BemiectBo u ero ¢pyHkuuu. OcodeHHOCTH Guocepbl Kak
rJ100anbHOM 3KOCcHCTEMBI. J[MHaMUYecKoe paBHOBECHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemeCTB U OMOr€OXUMHMUYECKHE LUKIIBI 3JIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE H3MEHEHHS B Ouocdepe.
['moGasbHBIEC PKOJIOTHYECKUE TTPOOITEMBI.
OcHOBa palMOHATBHOTO YIPABICHUS MPHUPOAHBIMH pecypcaMH W WX

UCIoJIb30BaHue. JlocTrykeHus: OMOIOTUH U OXPaHa MPUPOJIbI
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