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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00LIUX IENSIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeIOBEeYeCKOro obOmecTBa. COrlacHO Ha3BAaHHBIM IOJIOKCHHSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHOrO TmpeameTa «buonorusy», onpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYarommXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaroImMXCS IO OCBOCHHMIO COJACpPIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  IEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHHS, TPEACTABICHUH O 3JI0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsmy ¢ u3ydeHHEM OOIEeOMOIOTHUECKUX TEOpUH, a TaKKe 3HAHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEJIEHO BHUMaHHUE HCIIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHWI 4YeIOBEKa, MEIHKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPaBICHHOCTU
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K HW3MEHEHHUSM JTUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paciiupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid M HBOJIFOLMH, CO3MAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJOTMYECKOTO MBILIUICHHS], HEHHOCTHOTO OTHOIIECHUS K KUBOW IPHUPOJE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX Y  WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorusi» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OOy4aroIHecs: JOJKHbI OCBOMTH 3HAaHHS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KHU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocob0oe MECTO B 3TOM cucTeMe 3HaHMM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe COIEpKaHUS y4yeOHOro Mmarepuana B Mporpamme Io
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOUIUE COJEpKaTeNbHbIe JIMHUU: «bruonorus kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJaJicHUE  OOyYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra © IPUHOOPETCHUE YMCHHI
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YpOBHE 00€CTIIEYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyXalluX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

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

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOSHUS dTHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JEITEILHOCTH IO OTHOLICHUIO K OKPYKAIOIIEeH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Quiocoduen, STUKOM, ICTETUKON U IMPaBOM.
Ponb Guonornu B GopMHUPOBAHUU COBPEMEHHON HAy4YHOU KapTUHBI Mupa. Cuctema
OMOJOTHYECKHUX HaYK.

Metoabl TO3HAHUS KUBOW MPUPOJIBI (HAOIIO/IEHHE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, KiaccuduKkaius, MOJEIUPOBaHUE, CTaTHUCTHYecKass o0paboTka
JTAHHBIX ).

JleMmoHcTpanuun:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, k. Yorcon n @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lMcmonb3oBaHuE pa3IUYHBIX METOJIOB MIPH
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHus: ouonoruu. OTaudne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U WX pa3HOOOpa3ue. YPOBHU OpraHU3aIi OUOCUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIN, OPraHU3MEHHbIN, TOMYJISIIUOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTe0LEHOTHYECKU ), OMOChHEpPHBI.

JleMmoHcTpanuu:

Tabmuubl u cxembl: « OCHOBHBIE TIPU3HAKH KU3HUY», «YPOBHH OpraHU3allud
KUBOU MPUPOABD.

O6opynoBanue: Mojaesb MoJiekysibl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTaB KIJIETKH. XUMHUYECKHE 3JJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIIMM  BOJABI W MHUHEPAJbHBIX BemectB B kietke. [lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OeaKOB. AMHUHOKHCIOTHI — MOHOMEPHI OCJIKOB.
He3aMeHnMmble 1 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpBhl ~OCIKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHASL CTPYKTypa). XHUMHYECKHME CBOMCTBa OenkoB. buomornueckue
byHKIIUU OEKOB.



depMeHTHl — Onosornyeckne Karanu3atopbl. CTpoeHne hepMeHTa: akKTUBHBIN
IeHTp, cyoctpatHas cnenuduaaocts. Kodepmentsl. Butamuubel.  Otimuus
(epMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrieBoibl: MOHOCaxXapuabl (TJII0K03a, pub03a U J1e30KCupr003a), Jucaxapu/ibl
(caxapo3a, JakTo3a) W ToJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI003a).
buonoruueckue QyHKIUN YTII€BOJOB.

Jlumunel:  Tpuraunepunsl, ¢docpomunuabl, crepounsl. [uapodumbHO-
ruapodobHbie  cBoiicTBa. buonornueckue QyHknuum ngunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUHU.

HykneunoBeie xucinotsl: JHK wu PHK. Hykineoruasi — MoHOMEpHI
HyKJIeMHOBBIX KHUCIOT. Ctpoenue u ¢pynkuuu JIHK. Crpoenue u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIUH.

[uronorus — Hayka o kieTke. KneTtouHnas Teopus — npuMep B3anUMOIEUCTBUS
uzeil 1 pakToB B HAYYHOM MMO3HAHUU. METOIbl U3YUEHUS KICTKU.

Kierka kak nenoctHas xuBas cucrema. O01ne Npu3Haki KIETOK: 3aMKHYTast
HapykHasg MemOpana, Monekynbl JIHK kak reHermyeckuid ammapar, cucTema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHueckas U MpokapuoTuueckas. (OcobeHHOCTU
CTpOEHHUS TpoKaproTHYecKor kieTku. Kierounas creHka Oaktepuii. CtpoeHHe
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOW U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIHUKC, UX
¢bynakuuu. [lnazmatnyeckas memOpaHa, €€ cBoiicTBa u pynkuu. [{urormazma u eé
opranounbl. OmHomemOpanHble opranHouasl kietku: OIIC, ammapar [Nompmxw,
mn30coMbl.  [loryaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHM, IIJIACTUIBI.
[Ipoucxoxaenre MUTOXOHJApUM u TuiacTun. Buael miactua. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPHOIU, PECHHUUKH,
KIyTUKA. QyHKIIMY OPraHOMIOB KIIETKU. BKitoueHus.

SAnpo — perynsatopHbiii neHTp KieTku. CTpoeHue sjpa: siiepHas 000JI0YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnipenesieHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOM MPUPOILY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuoamdeckass TaOnWIa XUMHYECKUX DIEMEHTOBY,
«CTtpoeHne MOJIeKYJbl BOJbI», «buocunaTe3 6enka», «CTpoeHrne MOJICKYIIbI OeIKay,
«Ctpoenue ¢epmenta», «Hyknennosbie kucnotsl. [JHK», «CtpoeHune Monexyibl



ATO®», «CtpoeHue 3yKapHOTUYECKON KIETKH», «CTpPOEHHE KUBOTHOM KIETKW»,
«CTpoeHHE pacTUTENIbHONW KIETKH», «CTpOeHHuE NPOKApPUOTUYECKON KIETKN»,
«CtpoeHue saqpa KIEeTKn», « Y TIeBOAbD, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE Jisi IIPOBEICHUS
HAOMIOICHUM, H3MEpPEHUM, HKCIEPUMEHTOB, MHUKpPOIpPENapaTbl PacTUTENbHBIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatopnass pabora No 1. «M3ydyeHue KaTadUTHUYECKOW aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaasbl)».

Jlabopatopnass pabora Ne 2. «M3ydeHue CTpoOeHHsS KIETOK pPacTeHH,
KUBOTHBIX M OaKTepuil IMOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hux
OIIMCAHUE.

Tema 4. /Ku3HeaesiTeJJbHOCTb KJIETKH.

OOmeH BemiecTB, WKW MeTaboanM3M. AccuMuisiius (TUIACTUYECKU 0OMEH) U
TUCCUMWISIIUS (PHEPreTUYeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Merabonn3ma. Poib 3aKOHOB COXpaHEHHsS BELIECTB M SHEPrUM B TMOHUMAHHUH
MeTadoJIu3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepmMeHToB B
oOMeHe BEIIEeCTB U NPEBPAICHUN SHEPTHH B KIIETKE.

®orocunTe3. CBeroBas W TeMHOBasg (a3pl  QotocuHTe3a. Peakuuu
dboTocunTe3a. IPdhekTUBHOCTh (poTOCHHTE3a. 3HAUeHHE (HOTOCUHTE3a JIsl YKU3HU
Ha 3emuie. BiausiHue ycnoBuil cpeabl Ha (POTOCMHTE3 M CIIOCOOBI MOBBILICHUS €r0
IPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIMHKe OaKTEepUH. 3HAUYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii 0OMEH B KJEeTKe. PacriensieHue BeEIIeCTB, BbIJEICHUE U
aKKyMYJIMPOBaHHME PHEPIUU B KJIETKE. DTalbl dHEpreTuueckoro oomena. ['nmukonus.
bpoxenne m ero Buabl. KucIopogHOE OKHCIEHWE, WU KIETOYHOE [bIXaHUE.
OxucnurensHoe GpocopunrpoBanne. IPHEeKTUBHOCTh IHEPTETUUECKOT0 OOMEHa.

Peakiuu wmarpuuHoro cuHrte3a. [enermyeckas wuHdopmanus u JIHK.
Peanuzanus renetudeckoil uHbopmanuu B KieTKe. ['€HETMUEeCKUH KO U €ro
cBoiictBa. Tpanckpunius — marpuunbiii cuHTe3 PHK. Tpancmsmus — GmocunTte3
oenka. Otanbl TpaHcisuuu. KoaupoBanuwe amuHokucnor. Poas pubGocom B
OuocuHTese Oernka.

Heknerounsie Gopmel xu3Hu — BUpychl. Mctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OcCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepnodaru. bonesnnm pacreHuii, XKWUBOTHBIX W UYEJIOBEKA, BBHI3bIBAEMEBIC
Bupycamu. Bupyc nmmyHnonedunura venosexka (BUY) — Bo3Oymutens CIIM/a.



OOpatHast ~ TpaHCKpHUNIMs,  peBepraza W  uHTerpaza.  [Ipoduiaktuka
pacupoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JemMoHCcTpanum:

IToptpetsl: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuubr 1 cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUIY,
«OHepreTnyeckuii oOMen», «Xioporacty, «Porocunre3», «Crpoenune JIHK»,
«Ctpoenne u (QyHKIMOHUpPOBaHHE TeHa», «CHHTE3 Oenka», «I eHeTHuecKkuil Koay,
«Bupycob», «baktepuodarun», «Ctpoenue u >xku3HeHHbIM 1ukia Bupyca CIIN/a,
0akrepuodaray, «Permmukarus [JJHK».

O6opynoBanue: Moxaenu-ammukanmuu «Yapoenue JHK u Tpanckpumnims»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHOKeHUe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounsli 1MKN, WIM S>KU3HEHHBIM LUK KiIeTkd. WMHTepdaza u MHUTO3.
[Ipoueccel, mporekaromue B HHTep¢dasze. Pemnukanus — peakuus MaTpUYHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBI Ha0Op — KapHUOTHIIL.
JMIIon HbIN u rarION THBIN XPOMOCOMHBIE Ha0OPBI. XpomaTusl.
[{uTronornyeckue OCHOBBI ~ PA3MHOXKEHHS W  HMHAWBUAYAJIbHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Cragum murosa. IIpomeccsl, nmpoucxonsdimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosnoe U mojoBoe. Buabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CHOpoOoOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VCKyCcCTBEHHOE KIIOHHMpPOBaHHE
OpPTraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meiiosza. IIpoueccel, mpoucxonsiuve Ha CTaAusSX MeHo3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buosiormuecknii CMbICT U
3HaYCHHUE MEeNo3a.

['ameTorenes — mnpouecc 00pa3oBaHUS TMOJIOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *xene3bl: CEMEHHUKH M SIMYHMKU. OOpa3oBaHUE U PAa3BUTHE MOJOBBIX
KJIIETOK — ramMer (CnepMaro30uf, SIMIEKIETKa) — CIIEpMaTOreHe3 M OBOICHES3.
OcoOeHHOCTH CTpPOEHHUsl SIMIIEKJIETOK U crepMaTo3ouoB. OIo10TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHSA Y IMO3BOHOUYHBIX >KUBOTHBIX:
apobnenue, racTpyisuusi, opraHoreHe3. [locTamOpuoHanbHOE paszButue. THITBI
MOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpsIMOE, HempsAMoe (JMYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUsS: CTPOCHHE
CEMEHHM, CTaJINN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr U cxembl: «POpMBbI Pa3MHOXKEHUS OpPraHuU3MOB», «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPAacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kieTku Oakrepuit», «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Knerouneiii mukn», «Permukamus JTHK», «Mutos»,
«Meinoz», «lIpsamoe u HemnpsiMoe pa3BUTHE», «['amMeToreHe3 y MIIEKONMUTAIOIMNX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u bl
MJIEKOIIUTAIOLIEr0», «SIMIIEKIeTKa MIIEKOMUTAWIETro», «KapuoKuHe3 B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEb-aliuKanusa «JlejeHue KIeTKW», MOIEIb
JHK, Mmozaenb MmeTadazHoil XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PadOThI:

JlaGopatopnass pabora Ne 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHYHKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass pabora Ne 4. «lM3yueHue CTpOEHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaum reHetuku. Mcropus pasButus reHeTUKU. Poib nuronoruu
U SMOPHOJIOTMM B CTAaHOBJICHMHM TE€HETHKU. BKIag pOCCHMICKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToabpl TEeHETUKU (THOPUI0IOTHYECKUH,
LUTOTE€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKui). (OCHOBHbIE T'€HETHYECKHUE
NOHATUA. ['eHeTHYeCKasi CUMBOJIMKA, UCTIOJIb3YEeMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, yCTaHOBIICHHbIE . MeHaenem.
MoHoruOpuiHOe CKpeIlMBaHWE. 3aKOH eIMHOOOpa3usi THOPHIOB IIEPBOTO
nokoJieHus1. [IpaBuio nOMUHHUpPOBaHUS. 3aKOH paclICIUICHUs MpU3HaKoB. [ umnoresa
YUCTOTHI raMeT. [1omHoe 1 HenmoJIHOE TOMUHUPOBAaHUE.

JlurubpuaHoe cKpelmBaHue. 3aKOH HE3aBUCUMOTO HAcIeIOBaHUsI TIPU3HAKOB.
[{uToreHeTnueckne OCHOBBI JUTHOPUHOTO CKpPEIIMBAaHUS. AHaIU3UPYIOIICe
cKpemuBanue. Mcrnonp30Banne aHATU3UPYIOLIETO CKPEIIUBAHUS JJIs1 ONPEIEIICHUS
reHOTHUIIa OCOOU.

CuerieHHoe HacneoBaHue Mpu3HakoB. Pabora T. MopraHna no cuenjieHHOMY
HACJIEJOBAaHNIO I'eHOB. HapyleHne cuerieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTHU. | eHeTMUECKuE KapThl.



I'enetuka mosia. XpoMOCOMHOE OMpeNieNieHne Moja. AyTOCOMbI U TOJOBBIC
XpoMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3Mbl. HacienoBaHue
MPU3HAKOB, CIIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHUIBI M3MEHYMBOCTH: HEHACIEACTBEHHASI U HACJIEICTBEHHAS.
Ponp  cpempl B HEHAclEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. BapwariMoHHBIN psl ¥ BapUallMOHHAS KPHUBAs.
Hopma peakunm npusHaka. KojM4ecTBEHHbIE M KAYECTBEHHBIC IPU3HAKU U KX
HOopMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacneactBenHasi, uiauM TeHOTHUNMYECKas, H3MEHYMBOCTh. KoMOMHATHBHas
U3MEHYUBOCTh. Melo3 © TOJOBOM TMpollecC — OCHOBa KOMOWHATHMBHOMN
M3MEHYMBOCTH. MyTalmoHHas u3MeHYMBOCTh. Kinaccudukamus MyTtanuii: reHHble,
XPOMOCOMHBIE, TeHOMHBbIE. YacToTa W MpUYMHBI MyTauuil. MyTtareHHsie (hakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBEHHOM n3mMeHunBoctu H. Y. BaBuiosa.

BHesnepHas HacCIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKH
YeJIOBEKa: I'eHEeaJOTHUeCKHi, OMM3HEIOBEIA, IIMTOICHETUUCCKHIH, OMOXUMUYCCKHI,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE reHOTHIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YMUCJIE C IOMOILBIO
[T11P-ananu3a. HacinencTBeHHbIe 3a00/IeBaHUS YeIOBEKa: TEHHBIC 00JIe3HHU, OOJIe3HU
C  HACJEICTBEHHON  MPEeapacroioKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnueckue W reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOr0 00pa3za KU3HU, JUATHOCTUKH, MPOMUIAKTUKH U JICUEHUS T€HETUYECKUX
Oone3Heil. MeauKo-TeHEeTHUeCKOe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEIUIIMHCKOM
TC€HETHKHU B MPEJAOTBPAIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JemoHcTpanuu:

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

Tabnuibl u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €T0 IIUTOTCHETUIECKAs
OCHOBa», «3aKOH PaCLICIUICHUS U €ro [IUTON€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «Jurubpugnoe ckpenmBanuey, «l{urosoruueckue OCHOBBI AUTHOPUTHOTO
CKpeluBaHusa», «Menosy», «B3auMoIeNCTBUE AJUIEIBHBIX T'€HOBY», «I €HEeTUYEeCKHue
KapThl PAacTeHU, KUBOTHBIX U ueloBekay, «['eHeTnka moja», «3aKOHOMEPHOCTH
HACJIEIOBAHMUS, CLEIUICHHOIO C MoJoM», «Kapuorumel 4yenoBeka W KUBOTHBIX,
«Bunpl u3MeHUHBOCTHY, «MoaudukanmonHas H3MEHUYUBOCTH», «HacnemoBanue
pesyc-akropay, «['eneTuka rpyni KpoBu», « MyTallnoHHass ”3BMEHYHBOCTHY.

O6opynoBanue: MojAeNU-amIuKanun  «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Hemonnoe pomunupoBanuey», «JurubpuaHoe ckpemmBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT ¥ MUKpotipenapar «Jlpozoduia» (Hopma, myTaruu hopMbl
KPBUIBEB U OKPACKH Teja), repoapuii «I'opox mMOCEeBHOM.



JlabopaTopHble M mpaKkTHYecKHe padoThbI:

JlabopaTtopuast padora Ne 5. «/3ydenuwe pe3ynpbTaToB MOHOTHOPHIHOTO H
AUTUOPUTHOTO CKPEIIUBAHUS Y APO30(IIbI HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenue mMoau@puKaioOHHON M3MEHYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PsAZla U BAPUALMOHHON KPUBOW».

JlabopaTtopHast pabora Ne 7. «AHanmu3 myTaruid y npo30¢puiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue © aHaJU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka M MpolecC. 3ap0oXICHHE CEJIEKUUU U JTOMECTUKALIMS.
VYyenue H. Y. BapuiioBa 0 LieHTpax MPOUCXO0XKIEHHUS U MHOT000pa3us KyJbTypPHBIX
pacTeHuil. LIeHTpbl IpOMCXOKAEHUS JOMAIIHUX KUBOTHBIX. CopT, opoAa, ITaMM.

CoBpeMeHHbIE METOJIbl CEeNEKIMU. MaccoBbIi U MHAUBUAYAIbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUHW W KUBOTHBIX. OLIEHKa DJKCTepbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — wWHOpuAMHT. Ywucrtas nuHusA. CKpelnuBaHUE YHCTBIX JMHUH.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rubpuanszanus u e€ ycnexu. MIcKycCTBEHHBIN MyTareHe3 U MoJy4YeHHe
NOJIMIIIIONI0B. JIOCTHKEHUS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MNPOU3BOJACTBA. |'€HHAs WHXKEHEpHUsS. ITarbl
co3ganusi pexomoOuHanTHo JIHK wu Tpancrennsix opranu3zMoB. KierouHas
uxeHepusa. Kinetounsie KynbTypbl. MHUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUMU.
KiionupoBaHue  BBICOKOIIPOIYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.

Okosornueckue W dTUdYeckue  npobimembl. MO  —  TeHeTuuecku
MOJU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. W. Basunos, U. B. Munuypun, I'. /1. Kapneuenko, M. .
HBanos.

Tabmuiel U cxembl: kapTa «LleHTpbl NPOMCXOXKACHUS M MHOTro00pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qoMamHux >XKUBOTHBIX», «CopTa KYyJbTYPHBIX
pactenuity, «Otnanéunas ruopuanzanusy, «Padborsl akagemuka M. ®@. MBaHoBay,
«Ilomunnounus», «OOBEKTHI OUMOTEXHONOTUNY», «KJIETOUHBIE KYIBTYphl H
KJIOHUpOBaHue», « KoHCTpynpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKU TIJI0JI0B U KOPHEIJIOAO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble 1 NpaKTUYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOJBl M JIOCTUXKEHHSI CEJEKLIHMH PACTeHHN H
KABOTHBIX (Ha CEJICKIMOHHYIO CTaHIUIO, IJIEMEHHYO bepmy,



COPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTopuio
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[IpeanochbUIKM BO3HUKHOBEHHUS H3BOJIOIMOHHON TEOpUU. BOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHue >BOJIIOIMOHHON TEOpPUM HA Pa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa »BoMOLMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJIGHUS. BUJOB B IAJICOHTOJIOTMYECKON JIETONHCH, TNEepeXOoiHble (OPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune (hayH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W Ppa3IUyudsg 3SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJIOTHYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKHUE: CXOACTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX NyTed Yy BceX
OpraHU3MOB.

OomtonmoHHass teopuss Y. JlapBuHa. IIpennochliku  BO3HUKHOBEHUS
JapBUHU3MA. JIBHIKyIIME CWJIbl SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OrPAHMYEHHOCTH PECYpPCOB, HEONpPENENEHHAs H3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretruueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MukposBomonus. [Tonynsuusa kak equHUIA BUA U BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIOIUU BUAOB B Mpupoje. MyTaluOHHBIHI
npouecc M KOMOMHAaTHMBHAs M3MEHUMBOCTh. llomynsnnoHHBIE BOJHBI U Jpend
reHOB. 3011 1 MUTpanus.

EctecTBeHHBI1 0TOOp — HanpaBisgomuil Qakrtop sBomonuu. Dopmel
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHM3MOB KakK pe3ysbTarT 3BoMoIuU. I[Ipumepsr
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U MAHOATATITAIIH.

Bun wu BumooOpazoBanume. Kputepum Buma. OcHOBHbIE  (POpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

MakposBomorusi.  Dopmbl  IBOJIOIUMU:  (QuUiIeTHYECKas, JUBEPreHTHAs,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IponcxoxneHne OT HeCleUNaaIu3UupOBAaHHBIX NpelnkoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS pagualus.

JdeMoHcTpanuu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.



Tabmuupl 1 cxeMbl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobllin

MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OopbOBI  3a
cyliecTBoBaHHe», «EcTecTBeHHBIM 0TOOpY», «MHOroo06pasue COpPTOB PACTEHUI,
«MHoroo0Opa3ue IIOpOJ,  KUBOTHBIX», «ITommymsiuny, «MyTanuoHHas

U3MEHUUBOCTB», «Apomopdosb», «Waumoananranum», «OOmas pereHepaius»,
«/IBmxkymue cuiel 3Bosirouuny, «Kapra-cxema wmapmpyra mnyremectBas Y.
HNapeunay, «bopbba 3a cymiecTBoBaHUE», «IIpUCTIOCOONIEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIAMU OKPACKH,
HAaOOp TUIOJOB M ceMsH, Koyuiekuus «lIpuMepsl 3alIUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJEIb «OCHOBHBIE HANpaBJICHUS SBOJIOLHUNY», 00bEMHAS MOJIEIb
«CtpoeHune roJoBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduueckass kaprta Mupa, KOUIEKIUS «DOPMBI COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHuil», Mojenp ammiukanua «llepekpéct
XpOMOCOMY», BIIaKHbIE Mpenapatbl «Pa3BuTue HaCEKOMOTO», «Pa3BUTHE JATYIIKNY,
MuKpornpenapar «lpo3zodpunay (Hopma, MyTanuu (OpMbl KPbUIBEB U OKPACKH TEJIa).

JlabopaTopHbie U NIpaKkTHYECKHE PAdOThI:

Jlabopatopnass padora Ne 1. «CpaBHeHHE BHAOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIOY.

Jlabopartopnas padota Ne 2. «Onucanue mpucrnocoOJI€HHOCTH OpraHu3Ma U e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPEACTABICHUS O 3apOKICHUHM KU3HU. HayuHble rumnoress
BO3HUKHOBEHUSI JKM3HM Ha 3emiie: a0uoTreHe3 W MaHchepMus. XUMUYECKas
ABOJIONMS. AOWOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUECKOW 3BoonKU. HavanbHble STarbl
ouonornueckor sBomonuu. ['mnoresa PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYP Y BO3HMKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W WX 3BOJIIOLMSL.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButne xwn3Hum Ha 3emue no spam u nepuonaMm. Karapxel. Apxenckas u
nporepo3oiickas dpbl. [lameo3oiickas 3pa u €€ mnepuoibl: KeMOpPUNCKUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3olickas »3pa W €€ mnepuoAbl: MaJCOr€HOBbIA, HEOTCHOBBIN,
AHTPOTIOTEHOBBIM.

XapakTepucTUKa KJIMMaTa W TeoJOTHYecKuX mpoieccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEILHOTO W JKMUBOTHOTO MHpa. ApoMopdo3bl y pPACTCHHN H
XKUBOTHBIX. [l0osiBNIEHHE, paclBET U BEIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYeCcKOro MHUpa Kak OTpaxkeHue »3Boitouud. OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIMIbl OPraHU3MOB.

DBOJIIOLMS YeOBEKAa. AHTPONOJIOTUs Kak Hayka. PazBurue npencraBieHui o
IPOUCXOKICHUM YeJIoBeKa. MeTonpl H3ydeHus aHTpororeHe3a. (Cxonctsa u
pa3INyus YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JiBmxymiue cuibl ((hakTopsl) aHTponoreHe3a. HaciencTeenHass H'3MEHYMBOCTh
U ECTECTBEHHBII 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, HU3TOTOBICHUE OPYIUil
TPY/Zla, MBILJIEHUE, PEYD.

OCHOBHBIE CTAaJIUM U BETBU IBOJIIOLMH YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YenoBek npsaMoxoadmui, YenoBeK HEaHAEPTAIbCKUK, YenoBeK
pa3yMHbIii. Haxoaku HMCKONaeMbIX OCTATKOB, BpPEMsI CYIIECTBOBaHHUA, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue  packl.  OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOMIHAS
(eBpasuiickasi),  Herpo-aBCcTpajioujHas  (PKBAaTOpHAIbHAS), MOHTOJIOUHAS
(a3uatcko-aMepuKaHCKasi). UepTsl  OpUCHOCOOJEHHOCTH  MpeAcCTaBUTENEH
YEJIIOBEUECKUX pPAC K YCIOBUAM CYIIECTBOBaHUS. EIMHCTBO uenoOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

IToptpetsl: ®@. Penu, JI. Ilactep, A. N. Omnapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumper 1 cxembl: «BosnuknoBenue CoitHeuHOM cuCTeMBl», «Pa3Butme
opraHuueckoro  wmupa», «PacturenbHass KieTka», <«OKUBOTHas  KIETKay,
«IIpokapuotnueckass kinetka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS YeIOBEKa W YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa  MaJCOHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOTO 4YEJOBeKa», «llpeBHeimume moam», «lpesnue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacoh».

O6opynoBanue: MYJISIKHA «IIpoucxoxnenue YeJI0BEKA» (6rocThI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTalblla, KPOMaHbOHIA), CJCNKUA WIH
U300pKEHUST KAaMEHHBIX OpYJIUH MEepBOOBITHOIO 4YesloBeKa (KaMHHU-YOMNIEPHI,
pyomita, ckpebia), TEOXpOHOJOTMYECKas Tabiuia, KoJeKius  «Dopmbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

[TpakTuyeckas pabora Ne 1. «M3ydyeHue uMCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJIJICKITUSX).

OKCKypcusi «IBOJIIOLMUSL OPTaHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WIN KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAKOWIAsA cpeaa.



DKOJIOTHsI KaK HayKa. 3aJa4d M pa3Aelibl IKOJIOrMU. MeTobl 3K0JIOTMYECKUX
HCCIIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWMTaHUsT OPraHU3MOB: BOJHAs, HA3EMHO-BO3/YIIHAas, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okosornueckue Qakropbl. Knaccudukauss 3KOJIOTHYECKUX  (PaKTOpOB:
abnoTudeckne, OHMOTHYECKHE U AaHTPOINOTrEeHHbIE. JIeHCTBHE IKOIOTUYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAXHOCTh. POTONEPUOIU3M.
[IpucnocoGnenusi  OopraHU3MOB K  JCHCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMsl.

buotnueckue (akropbl. Buabsl OMOTHUYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, cMMOU03 U ero (opmel. Ilapazutusm, koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OWMOTHYECKUX B3aMMOAEHCTBHM JUJIsi CYLIECTBOBAHMSI OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XAPAKTEPUCTUKH nomyisiuud. (OCHOBHBIE — IOKa3aTeNH
MOMYJSIUUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanys. J[mHaMyKa 4uCI€HHOCTH MOIMYJISILUA U €€ peryssaiusl.

JleMmoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuiel u cxeMbl: kapta «lIpupomnsie 30HBI 3emiu», «Cpenbl oOUTaHUS
opranuzmoBy», «®oronepuoguzm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISIIMK UH(DY30pun-TyPenbku», «[lumessie nenm».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTU PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Iloncyér mIoTHOCTH MOMYJISALMA Pa3HBIX BUIOB
paCTEHUI.

Tema 4. Coo0miecTBa M IK0JIOrH4YeCKHE CUCTEMBbI.

CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHI0Baf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasli-momunantel. CBs3u B
(97(0)1(S: (0k1H

Okosornueckue cucrembl (dkocucteMmsbl). [lonsitue 00 »dKocucreme H
ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMbI: IPOJYIICHTHI,
KOHCYMEHTBI, peaylUeHTbl. KpyroBopoT BelmEecTB U MOTOK SHEPTUU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTembl. [lumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelld 3KOCUCTEMBbI: Ouomacca, MPOAYKLUHs. DKOJIOTMYECKHE MUPAMUIBI:



NPOAYKIMH, YHCIEHHOCTH, Oumomacchl. CBOWCTBa 3KOCHCTEM: YCTONYHMBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
WJIN IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢dakTop yCTOWUMBOCTH HKocucteM. (CoxpaHEHHE
OMOJIOTUYECKOT0 pa3HOoOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o O6umocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdeprl. Kuoe BemecTtBo u ero Gynkuuu. OcobeHHOcTH OHOchepbl Kak
r00anbHONM 3KocHCTeMbl. JlMHaMuUyeckoe paBHOBeCME M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTbl BeliecTB U OMOT€OXMMHUYECKHE LIUKIIBI 3JEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B 6uochepe 3eMin. AHTPOIIOTEHHBIE U3MEHEHUs B Ouocdepe.
I'moGanbpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocyiiecTBoBaHMe NpUPOJIbI U yenoBedecTBa. CoxpaHeHre OnopazHooOpasus
KaKk OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pPAlMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMUA PECYypCaMU M UX HUCIOJIb30oBaHUE. JloCTkeHusT OMOJIOTUM U OXpaHa
MIPUPOJIBL.

JemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxembl: «[lumeBbie menn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiectBay, «llemn nuTaHUs», «IKOJIOTHYECKAs MMHUPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jieca», «DKOCHCTEMA
XBOWHOTrO  Jieca», «buoneno3z Bomoéma», «ArpouneHos», «lIpumepHbie
AHTPOIIOTEHHBIE BO3JECHUCTBUS HA IPUPOAY», « BakHEeNIIMEe UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHeimIass cocTaBistonias Ouocheps»,
«®akTopel  nmerpamauuu  nouBy»,  «llapHukoBbli  3Pdekry,  «DaKkTOpHI
pPaIMOaKTUBHOIO 3arpsizHeHus Oumocdepr», «OO0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3HM B Ouocdepe», «O30HOBBIA dKpaH Ouochepn»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojenb-aniuikKanus « Tunudabsle OUOIICHO3BI», TepOapwuii
«PacTtutenbHble cooOIIeCTBaY, KOJUIEKINN «buoueHno3», «BpeauTenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapru U KOJUIEKIIUM PACTEHUN U KUBOTHBIX,
MIPUHAJJIeKAIUE K PA3HBIM SKOJOTHUYECKUM TpyIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit ®@enepanuy, HU300paXKeHHUs] OXpPaHSAEMBIX BHUAOB pPACTEHUH W
KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS MNpeaMeTa «buosiorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJla U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, paclIupeHUEe >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

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

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM I10JIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKON JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OMOJIOTHH, TIOHUMAaHMUsS 3HAYCHHS OHOJOTMHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOHYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCNUTAHUA, POPMHUPOBAHMS KYJbTYPbI 30POBbS U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHUE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

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

TOTOBHOCTh W CHOCOOHOCTh K 0Opa3oBaHUI0O W CaMOOOpPA3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TpoOJieM, CBS3aHHBIX C PaAlMOHATLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIbHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodiIemM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUHA, CIIOCOOHBIX  pellaTh pPecypcHble  NpoOJieMbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONbh30BaTh TOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHHME LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOyUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€OpuS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIMU OOYy4YalolMXCcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

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

UCIIOJI30BaTh MPU OCBOCHUHM 3HAHMM MNPUEMBI JOTMYECKOTO MBIILICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSTENHHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

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

KOOPAMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHSX PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIETOBATEIBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWs, €ro WHTEpPIpEeTaluy, MPeoOpPa3OBaHUIO M TPHUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

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

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peIIeHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OIBIT WCHOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiornyeckor nHpopmaruu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIIBI, PUCYHKU
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaMEPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsIX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPHUEMBI pedIEeKCHH AJIi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS ydeOHoro mpeamera «buomorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUU, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyssius), YpOBHEBAs OPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

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

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB W SIBICHUH, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOpPHbIE M MpakTUYecKHe padoThl, cOOII0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

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

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALUS, TeHO(OH, 3BOTIONUS, ABIKYIINUE CUJIbI ((DaKTOPbHI) 3BOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



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

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEIISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyEeMbIMI BEIWYHMHAMH, OOBSICHEHHE MOTyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMM B HDKOCHUCTEMAaX, AHTPONOTECHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIS1 pAllMOHATILHOTO TPUPOAOIIONH30BaAHNUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuJia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TTOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00ATbHBIE  DKOJOTMYECKHE  TMPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [JOK
P https://m.edso0.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso0.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUKORKAA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41ccT4
bu6nmorexa LIOK
P
> CICPBIHOC BpEMA 3 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 35 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 05.09.2025  https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1 BuG 10K
noIMoTeKa
2 1 1 05 12.09.2025
(CCTOTIBIOBAIHC PASIMARIX https://m.eds00.ru/863e6122
METO/IOB IPU U3yYEHUU
OMOJIOTUYECKIX 0OBEKTOBY
b
3 MOJIOTUYECKUE CUCTEMBI, IIPOLIECCHI 1 19.09.2025 bubnuoteka [JOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XUMHUYeCKUI cocTaB KiIeTKH. Boga u 1 26.09.2075 bu6mmoreka [IOK
MHHEpaJIbHBIE COIU https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1 03.10.2025
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHTHl — OHOJIOTHYECKHE
KatanuzaTophl. JlabopaTtopHast
6ota Ne 1 «1
6 pabota Ne 1 « fyquI/Ie 1 05 10.10.205 bubnmuotexa [JOK
KaTAINTUYECKOW aKTUBHOCTH https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3hl
WJTU KaTajasbl)»
bu6mmoreka [IOK
7 vy I 1 17.10.2025
TICBOARL. JHITHAN https://m.eds00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxkneunosbie kucinorsl. ATD 24.10.2025
Y https://m.eds00.ru/863e6d5c
"
9 CTOpHUS U METOJbI U3yUEHUS 07.11.2025 bubnmoreka [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
Knerka kak nienocrHas xuBas
10 14.11.2025
cucrema
CtpoeHune 3yKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«W3yueHue cTpoeHus KIEeTOK bubnuoreka [IOK
11 pacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 21.11.2025  https://m.edso0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKPOTpENapaTax u ux
OMHUCaHUE»
bu6mmoreka [IOK
12 OO6meH Betec eTabonu3 28.11.2025
MICH BEIICCTE T METaboSM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 () . X 05.12.2025
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 DHepreTUIecKuii 0OMeH 12.12.2025
P https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKH. Jlenenne
kJeTku. Muros. JlabopaTopHas BuG 10K
noIMoTeKa
15 6ota Ne 3 «Hab 0.5 19.12.2025
pabota 712 2 (IabIOICHHC MITO3a B https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MHUKpOTIpEapaTax»
16 buocunTtes 6enka. Peakuus 26.12.2025 bubnmuotexa [JOK
MaTpUYHOr0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpanc — OuocuHTE3 Oenka 16.01.2026
pancIBIA HOCHHT " https://m.edso00.ru/863e796e
18 Hexnerounsie popmbl )kU3HU — 23.01.2026  bub6mmoreka [JOK



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

BUPYCBI

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

bu6mmoreka [IOK

19 DopMBI pa3MHOXKEHHST OPTaHU3MOB 30.01.2026 | https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

20 Meii 06.02.2026

eHos https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U Pa3BUTHE TOJIOBBIX
kieToK. OImIoJ0TBOpEHHE.

21 Jlaboparopuas padora Ne 4 05 13.02.2026 bubnnoreka [JOK
«M3y4eHne cTpOeHUS NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
NuauBuayanbHOE pa3BUTHE bubmotexa [JOK

22 o MyB P 20.02.2026  htps://m.eds00.ru/863e8436
P MO https://m.eds00.ru/863e86f2
I'enetnka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU Eub 10K

nOIMoTeKa
23 3 27.02.2026
AKOHOMEPHOCTH HACIC/IOBAHA https://m.edso0.ru/863e8878
pu3HaKoB. MoHOrubpuaHOE
CKpEIINBaHUE
UTHOPUIHOE CKpeLUBaHuE. 3aKOH
24 §e3aBI/IIZHi[/10ro Hainl{cl OBaHUsA 06.03.2026 bubmotexa [JOK
A R https://m.eds00.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacleI0BaHUE
npusHakoB. JJabopaTopHas pabora Ne
o5 5 «/3yueHue pe3ynabTaToB 05 13.03.2026 bubnuoreka [IOK

MOHOTHOPUIHOTO U JUTHOPHUIHOTO
CKpEIIMBAHUA y APO30(HIBI HA
TOTOBBIX MHKPOIIpETIapaTax»»

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



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

26 I'eneruka nona. HacnenoBanue 1 50.03.2026 bubnmoreka [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencteenHas
M3MEHUYUBOCTh. JlabopaTopHas

6orta Ne 6. 1

97 pabota Ne 3yqu:HHe 1 05 57.03.2026 bubnmoreka [JOK
MOIU(PHUKAITMOHHON U3MEHUNBOCTH, https://m.edso00.ru/863e8efe
MIOCTPOCHHE BapUAIIIOHHOTO psila U
BapHallMOHHON KPUBOM»

HacnencrBenHass "3MEHYMBOCTb.
JlaGoparo 6ota Ne 7. «A

28 P E pHas padora Ne 7. «Ananus 1 05 10.04.9026 bubnnorexa [HOK
MyTaIui y 1po30(Quibl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOTpernaparax»»

bu6mmoreka [IOK
29 I'eneTtuka yenoseka 1 17.04.2026
https://m.eds00.ru/863e8d78
Pesepubiil ypok. O6006111eHIE TTIO
30 TeMe «HaciencTBeHHOCTh U 1 24.04.2026
W3MEHUYUBOCTH OPTaHU3MOB)
bu6mmoreka [IOK
31 Cenekius Kak HayKa v MPOIecc 1 08.05.2026
t e pon https://m.eds00.ru/863e9214

39 MeTOJII)IUI/I OCTHIKEHUS CEJIEKITNN 1 15 05.2026 bubmuorexa [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
buortexHonorus kaxk ot

33 pacib 1 59.05.2026 bubmuoreka [IOK
IPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 33 4

[NPOT'PAMME



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

11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
1 2 ¢ 1 02.09
BOTHOTIL 1 METOZIRL €6 H3yHEiui https://m.edsoo.ru/863ea20e
Hctopust pa3BuTus npeacTaBieHui bubnnoreka [JOK
2 1 09.09
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1 16.09
FRPOSBOIOMHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
bu6mmoreka [JOK
4 J1a6 6ota Ne 1 1 0.5 23.09
AVOPATOPHA paboTd https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 30.09 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU ' https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 E i1 0TO 1 07.10
CTCCTBCHHBIH OTOOP H €O popet https://m.eds00.ru/863e9ed0
PesynbTath! 3BOIONUN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 14.10 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' ' https://m.edso00.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
3 Hanpasnenus u nytu 1 21.10 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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9 HeoOpaTtumocTs 3BOIIONNN 11.11

10 I/I"CTOpI/I}[ JKU3HU HA 3eMJI€ U METOIbl 1811
e€ u3y4eHus

1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU 2511 bubnmoreka [JOK
Ha 3emie https://m.edso00.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 02.12 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHHOTO U KUBOTHOTO MHPA.

13 [IpakTuueckas padora Ne 1 05 09.12 bubnnoreka [JOK
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTEKIIHSX

14 CoBpeMeHHas cucTema 16.12 bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) 23.12 httos://m.edsoo.ru/863eac2c

16 JIBmoxymiue cuibl (pakTopsl) 30.12 bubmuorexa [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaTUU IBOTIOLIUN 13.01
4eloBeKa

18 UYenoBeueckue packl ¥ MPUPOTHBIE 20.01 bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
O6o00611eHMe IO TEMe

19 «BO3HUKHOBEHUE U PA3BUTHUE KU3HU 27.01
Ha 3emiie»

20 DKoJ0rus Kak HayKa 03.02

21 Cpensl 00uTaHUS U YKOJIOTHIECKHE 10.02 bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHMil U3 pa3HbIX MECT 0.5 17.02 bubmmorexa [JOK
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmorexa [IOK
23 buorutieckie dakTopet 24.02 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «Iloacuér nmnoTHOCTH 0.5 03.03
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHu»
o5 Coob1ecTBa OpraHu3MOB — 10.03 bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI 17.03 bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. 24.03 bubmmorexa LIOK
N https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI 07.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 14.04
30 buocdepa — rnobanpHas 1,04 bubnnoreka [JOK
9KOCUCTEMA 3eMJIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS »8.04 bubnmoreka [JOK

ounocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3emin 1 05.05
CocyuiecTBOBaHUE MPUPOJIBI U bubnnoreka [HOK
33 1 12.05
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
34 0O0600mienne TeMsl «CooOriecTBa u 1 19.05
HKOJIOTHYECKHUE CUCTEMBI»
35 O6006menue kypca 6uonoruu 3a 11 1 26.05
KJ1acc
OBIIEE KOJIMYECTBO YACOB I10 35 25

[NPOTPAMME



https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopmMHupoBaHHOCTh 3HAHUN O MECT€ WU POJM OUOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX M 3apyOe)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBEHON TPAaMOTHOCTH 4YEJOBEKa HJIsi pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHuE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETPOIyKIus),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUH (KJIETOYHAas, XpOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpas3wsi M TNPOUCXOXKICHHS KYJIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBIICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOLIUX JIFOJIeH, COOJIIOIEHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJIA IMpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Npu paboTe ¢ Yy4eOHBIM U J1a0OPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCJEIOBaHUNM B OHoJOTUH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OWOJIOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATIBHOW TPAMOTHOCTH YEJIOBEKAa JJIsl PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHTHl, I[N  IHTaHUs,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTe  TPaHUIBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(Habmro/IeHHe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoLleHO30B M  JKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOT0o  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHU JJIA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATHUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIADOpaTOpHble M NpPaKTUYECKHe padoThl,
coOmonarh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepHalIbl);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIMIO M3 HECKOJIBKUX MCTOYHHUKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonorun B popmMHpOBaHUHU

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTeMa OHMOIOTHYeCKHX HAYK
MeToapl MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHHE, IKCIEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKAIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o00padoTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anms

2.1

JXKusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmosoruu. CBoicTBa

OMOCHCTEM M HX pa3HooOpa3ue

2.2

YpoBHU oOpraHuzanud OUOCHCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIIETOYHBIMH,

Opl"ﬁ.HH?»MGHHHﬁ, HOHYJ'IHI_II/IOHHO'BI/II[OBOI‘/’I, BKOCHCTCMHLIﬁ, 6I/IOC(bepHBII71

3.1

3.2

3.3

XHUMHYECKUN COCTaB U CTPOCHUC KIICTKU

XYUMHUYECKUM COCTaB KJICTKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOI3JICMCHTEI. Boma wu MUHCPAJIBHBIC BCHICCTBA. CDYHKI_[I/II/I BOJAbI H

MHUHCEPAJIbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OenKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnnMble W 3aMeHUMBIE aMHUHOKUCIOTHI. AMHMHOKHCIOTHBIM COCTaB.
VYpoBHU CTPYKTYpHbI O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYecKHe CcBoiicTBa OenkoB. buonormueckue
(GbyHKIN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBII
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtamuubl. OTinuus

(bepMCHTOB OT HCOPTraHNYCCKUX KaTalIu3aTOpOB

VYrneBoasl: MOHOCaxapuabl (IUI0K03a, pubo3a W Ae30Kcupudo3a), Aucaxapubl
(caxapo3a, JaKTO3a) M TOJMCaxapuabl (Kpaxmal, TJIMKOTEH, IeJUTI0I03a).
buonoruueckue QyHKIIUN YrII€BOJOB.

Jlunuaer:  TpurIMuIepuasl,  crepounbl,  Gocdomunuasl.  ['mapodunsHO-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK nu PHK. Hykneotnasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIIUU

3.5

Hwuronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHast >kuBasi cucrema. OOmpe MPU3HAKA KIETOK: 3aMKHYTas
HapykHas MeMmOpana, moJekyiasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: yKapuoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHuecko  kieTku. Kierounas crenka Oakrtepuit.  CTpoeHmue
AYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTIMYMSI PACTUTEILHOW, XUBOTHOM M

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pyakmu. L{utonnaszma u eé
opraHonipl. OJJHOMEMOpaHHbIE OPraHOMJbl KJIETKU: SHAOIUIa3MaTHUYecKasl CeThb
(OIIC), ammapar ['onbmku, Jm3zocoMbl. [loayaBTOHOMHBIE OpraHOM[blI KJIIETKU:
MUTOXOHJpPUH, TUIaCTUABL. [IporcXoXkIeHne MHUTOXOHAPHHA W IUIacTHA. Bussl
ractu. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJIETOYHBIA IIEHT,

PECHUUKH, KIyTUKU. DYHKIIMM OPraHOMI0B KJIETKU. BKitoueHus

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: siaepHas o000J0dYKa,
KapHOoIUIa3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcnopT BelIecTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOMeH BemiecTB, WM MeTa0ONU3M. AcCCUMUIAIUS (TUIACTUYECKHT OOMEH) H
JTUCCUMUIISLINS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO MpoIecca
MeTtabonu3ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(I)epMeHTOB B OOMEHE BCIICCTB U MMPEBPALICHUN SHCPTIHUU B KIICTKE

4.2

4.3

®dotocuntes. CBeroBas U TemMHOBas (a3wl porocuHTe3a. Peakuu dortocunTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3eMiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTHUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3HpYyIIIue OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKA3HU Ha 3emiie

aHepFeTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBLIACICHHE H
AKKYMYJIMPOBAaHHUC OHCPruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. BpomeHHe n €ro BUIHI. KI/ICJ'IOPOJIHOG OKHCJICHHEC, HJIN KJIICTOYHOC

neixanue. DPHEeKTUBHOCTh IHEPTETHYECKOT0 0OMEHa

4.4

Peakniun marpuunoro cuntesa. ['enernueckas uadopmarnus u JJHK. Peanuzamms

TeHEeTUYEeCKON WHpOpMaMK B KJIeTKe. [ €HeTHMUeCcKWil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢dopmbl xu3Hu — BHUpychl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckmii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonepunura yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM MK KIeTKd. MHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Permkanus — peakuuss MaTpUUHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMUIIONAHBIE WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBL.
HuTromornyeckue OCHOBBI Pa3MHOXKEHHUS W WHIUBUAYAIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaun mutosza. IIponeccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii cMBICII MUTO3a

@®opmbl pa3MHOXKEHHUSI OpPraHM3MOB: Oecriosioe W TosoBoe. Buasl Oecnornoro
pPa3MHOKEHHS: JCJICHUE HAJBOC, IOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETeTaTHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCIICKIUN

5.3

5.4

5.5

ITonoBoe pa3zMHOXkEHHE, €T0 OTINYUS OT OECIOIOrO.
Meiio3. Cragun wmeiio3a. Ilpomecchl, mpoucxondiue Ha CTaausIxX MeHo3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornuecknii cMbici U

3HaYEHNE MEN03a

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbie
KEJIC3bl: CECMCHHUKU U ANYHUKU. O6pa3013aHI/Ie " pa3BUTHC MOJOBBIX KJIIETOK —
raMmer (CrnepMaro3omj, SHleKsIeTka) — criepmaToreHe3 u oorere3. OcobeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOpCHI/Ie. HapTeHoreHe3

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX:
npobiieHue, racTpynianus, opraHoreres. IloctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TpsIMOE, HempsiMoe (JIMYMHOuYHOe). BrusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOJCTBa.

Poct u pazButue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTHUIA

HaCJ'IeI[CTBCHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpenmer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHUKU. MeEToapl TIEHETHKHU
(rubpu10I0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HAacJIeIOBaHUs IPU3HAKOB, yCTaHOBIEHHbIe I'. Menzaenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €JUHOOO0pa3us TUOPUIOB IEPBOTO
nokosieHus. [lpaBuwio 1nOMMHMpOBaHMS. 3aKOH pacCIICIJICHUS ITPU3HAKOB.
I'mnotesa uncrotel ramer. [1onHOE U HEMONIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBAHMS MPHU3HAKOB.
[{uToreHeTHYeCKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUA. AHAIM3UPYIOIIEe
cKkpemuBaHue.  lcnonp3oBaHue — aHANU3MPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuernneHHoe HacnefoBanue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HAcJleIOBaHUIO TreHOB. Hapymienwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasli Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpeleleHHe Moia. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHole M TeTeporaMmeTHble opranu3Mbel. HacnenoBanue

IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBECHHAs M HACIIEICTBEHHAs.
Ponep cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U KayeCTBEHHBIE

IPpHU3HAKHU U UX HOPMaA PCaKIHUU. CBolicTBa MO,HH(l)HKaHHOHHOfI HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
W3MEHYMBOCTb. MeHo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTarcHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZIOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBEIN, ITATOTEHETHYECKHUIA,
OMOXUMHYECKUH, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OlpesesieHue
FE€HOTHMA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICIICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6osne3nu. ComaTHueckue M TeHepaTHBHblE MyTauuu. [IpUHLIUIBI 370pOBOTO




06p3.33. KHU3HHU, AHUAr"OCTHKH, HpO(l)I/I.HaKTI/IKI/I n JICUCHUA TI'CHCTHUYCCKHUX
Oone3nell. MeIMKO-TeHeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

TCHCTUKHU B IIPEAOTBpAICHUHN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CCJ’ICKHI/IH OpraHnu3mMoB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuus Kak Hayka W Mpolecc. 3apoKIeHHE CeJIeKUUU U JIOMECTHKAIHS.
Yuenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

I0po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CeJIeKUUU. MacCcOBbIi M MHIWBUAYAJIBHBIA OTOOPHI B
CEJIEKIIMM pacTeHUd M KUBOTHBIX. OIlleHKa 3KcTepbepa. bimuskopoacTBeHHOE
cKpeuBaHue — HMHOpuAMHr. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOpUIUHT.
Otnanénnas ruOpuamzanuss W e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
MIOJIyYEHUE NOJIAILUIONAOB. JIOCTHIKEHMS CEJIEKUMU DPACTeHUH, >KUBOTHBIX H

MHUKPOOPIraHu3mMoOB

7.3

buoTtexHosnorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTaIlbl
co3nanuss pexomOuHaHTHOW JIHK wm Tpancrenneix opranusmoB. Kierodnas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAJbHOE  Pa3MHOKECHHE
pacrenuii. KinoHUpOBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe MU 3Tudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/ILII/IpOBaHHBIe OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHN.

CBunerensctBa  3Boarouuu.  [lameoHToslorMYeckue:  MOCIENOBATEIbHOCTD
IIOsBJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTONMHUCH, TCPEXOAHBIC (1)OpMI)I.
buoreorpaguyeckue: cxoactBo u pazauuue (ayH U (prop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbIX BUIOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MCXaHHM3MOB HAaCJICACTBCHHOCTH M OCHOBHBIX METa00IUIECKUX HYTeﬁ Y BCEX

OpPTraHU3MOB




1.2

13

OpomounonHass teopus Y.  [apBuna. I[lpeanocbuiku  BO3HHUKHOBEHUS
JapBUHU3MA. JIBWXKYIIME CHJIBI SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OFPaHUYEHHOCTH PECYpCOB, HEOIpeaeaEHHass U3MEHYHMBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JiBuwkymue cuibl ((akTopbl) SBOJIOLMHM BUAOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llomymsiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii GaxTop
HBOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE ()OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJMOLMU:  (UIETUYECKAs,  JIUBEPrEeHTHasd,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIINH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHbple TIuUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
ABOJIIOLIMS.  ODKCIEPUMEHTAIIbHOE MOATBEP)K/IECHUE XUMHUYECKOW 3BOJIOLHUU.
HauanbHble stanel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emuie mo spam U nepuojam. Karapxeil. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3o30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, OPCKUM, MEJIOBOM.

KaliHo3oiickass »s2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTECHOBBI,
AHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTENBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMid M JKMBOTHBIX. [losiBIEHME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHHe »HBoMoUUU. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBonronus 4ejaoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue nIpeacTaBIeHUH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOL[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBwxkymme cuibl (hakTopsl) aHTpornoreHe3a. HacneacTBeHHAass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMH YEJIOBEKA: AaBCTPATONUTEKH, YemoBek
yMenbii, YenoBek mnpaMmoxonsamuid, YenoBek HeaHJepTalbCkui, YemoBek
pa3ymHbIid. HaxoIku HMCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpONEOMIHAs (eBpazuiickas),
HErpo-aBCTPAJIONIHAS (3xBaTOpHAJIbHASA), MOHTI'OJIOMTHAS (a3marcko-
amepHuKaHcKast). YepTbl IPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

OKoslorusi Kak Hayka. 3afauyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPTraHU3MCHHAs

3.2

Okonornyeckue  ¢axktopsl. Knaccupukanus — 9KoIorndeckux — (pakTopos:
abuoTuyeckre, OMOTHYECKHME M aHTpONoreHHnle. JlelcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust opraHM3MOB K  JIEHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJIECHCTBMIA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyalllu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HelTpanu3M. 3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJI CYIIECTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6HIGCTBaX

OKOJIOTHUCCKHE XapaKTEPHUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeiin
nomyjdanuu: 4YUCICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsauus

COO6H_ICCTBa 1 3KOJOTMYCCKUEC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHanThl. CBs3U B

OHoIeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbL: TMPOAYKIUH, YHCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPET YIS, pa3Butue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO0o3KOCUCTEMEL.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycroWumBocTH dKocucteM. (CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChephl Kak
r100aNbHOM JKOCUCTeMBI. J[MHaAMHuYecKkoe paBHOBECME W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IHKIIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE W3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS TMPHUPOJAHBIMH pecypcaMd U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenienue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penaxkuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbcTBO

«ITpocBenieHue»



