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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl IO OHOJOTMH TEOPETHUYECKYI0 OCHOBY IS
OTpEe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Yy4eOHOro MpeaMera
«buonorusi»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JeH, CcoJlepKaHus, pPe3yJbTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmrero oopazoBanus B Poccuiickoit deneparnum, a TAk)Ke MOJI0KESHUS O CIeIUpUKE
Ouonornu, €€ 3HAYCHUH B TO3HAHUHM >KUBOW TPHUPOABI U OOECIECUYECHUU
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.
[Iporpamma mo Ouosioruu Aa€T MpEACTaBICHHE O IeNsX, 00 00IIei crpareruu
oOy4eHus1, BOCTIUTAHUS U PA3BUTHS 00YUAIOIINXCs CPEACTBAMH Y4eOHOTO ITpeMeTa
«buonorusy, onpezaenser o0sa3aTeNbHOE IPEAMETHOE COACPKAHHE, €T0 CTPYKTYPY,
pacmpeneneHue Mo pasiejliaM U TeMaM, PEKOMEHAYEMYIO MOCIIEI0BaTeIbHOCTD
U3y4YeHUs! y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3CH, JIOTUKA O0pa30BaTEIBHOTO TPOIECCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme mo OHOJOTHMH TaKKe YUYUTHIBAIOTCS TPEeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHHOM
JeATEeIbHOCTH/YU4eOHBIX JEUCTBUN OOY4YaroOlIUMXCs MO OCBOCHHUIO COAEpKaHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BbId YpPOBEHb) peajTu30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4YeHWW Owuosoruu, Omaromaps 4emy B HeEl
IPOCMATPUBAETCS HAIMpPAaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpPUEHTAINN JINYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e >XKU3HM U OEpEeKHbIM OTHOILIEHUEM K OKpYXKarolled MNPUpOAHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a TakkKe 3HaHUU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YJEICHO BHHUMAaHUE HCIIOIh30BAHHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIIAAHBIX 3a/1a4, B
TOM 4YHCIE: TPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHUN YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTUYECKH 11€TIECO00Pa3ZHOTO
TOBEJICHUS B OKPYKAIOWIEH MTPUPOIHON Cpede, aHaIN3a BIIMSAHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIAHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHUMaHHS K TMPUKIATHON HAMPABICHHOCTH YYEeOHOTO mpeaMmera
«buonorus» MpoAMKTOBAHO HEOOXOAMMOCTHIO 00€CTICUeHUS YCTIOBUH JJISl PEIICHHUS



OJTHOM M3 aKTyalbHBIX 334 LIKOJLHOTO OMOJIOTHYECKOTO 00pa30oBaHus, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOy4aronIMXCsi CIOCOOHOCTH aJanTUPOBAThCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buosnorust Ha ypoBHE cpe/iHero oo1iero oopa3oBaHus 3aHUMAET BaxxHOEe MecTo. OHa
oOecrieunBaeT (HOPMHUPOBAHHE y OOYUYAIOMUXCSA TPEACTABICHUA O HAYYHOU
KapTUHE MUpa, pacmmpser u o0000maer 3HaHUS O J>KUBOW TmpUpoie, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YpPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBHSI  JUISA: TO3HAHWS  3aKOHOB  JKUBOW  MPUPOIBI,  (POPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTUMYECKOTO MBIIIJIEHHUS], ICHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonpiioe 3HaueHue OHOJOTHS MMEET TAaKXe ISl PElIEHUs BOCIUTATENbHBIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs i (OPMUPOBAHUS
WHTEJUICKTYallbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpaIlMi OWOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (PUBUKHU, XUMUU U
reorpa¢uu. Ha3BaHHble NOJNOKEHUS O MpEeAHA3HAYEHUU Y4YEOHOro MpeIMeTa
«buonorus» COCTaBUIM OCHOBY I ONpENENEHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B IporpaMMme IO
OHOJIOTHH.

Ot6op conepxanus ydyeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOy4arouiuecs: MOJDKHBI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KYJIbTYphl, ONPEEAIONUe aJeKBaTHOE TOBEICHHE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTUYECKOW AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTBI COJIEPKAHUSI, KOTOPBIEC CITY>KaT OCHOBOU Jjisi popMHUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUMX  T'yMaHU3AIUU
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKTypUpOBaHUE COACPKAHUSA YUEOHOr0 MaTepuasia B IporpaMMme no OUoJIoruu
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTJIWYUTEIbHBIX
OCOOEHHOCTSIX KMBOW MPHUPOBI, O €€ YPOBHEBOW OpraHU3alMM U dBOJONUU. B
COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «buonorus» BbIIEICHBI
clenyroume coaepkareiabHble JIMHUK: «buosiorus kak Hayka. MeToabsl Hay4yHOTro
no3Hanus», «Knerka kak Owuonorumyeckas cucrema», «OpraHusM Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«DBOJIOIHS KUBOHM TPUPOJBI», « IKOCUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTHY.



Lenps nzyuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
OOyYarOIIMMUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHu3aliy >KUBbIX
CUCTEM pPa3HOr0 paHra W MpuoOpeTeHHue YMEHHMM MCIOIb30BaTh ATH 3HAHUA JUIs
IPAMOTHBIX JIEWCTBUII B OTHOLICHHH OOBEKTOB XMBOM MPUPOABI M PELICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueoHoro npeamera «buosorusy Ha 6a30BOM ypOBHE
oOecrieynBaeTcs pelIeHUEeM CIICYIONINX 3a/1au:

OCBOCHHE 00YJArONTUMUCS CUCTEMbI 3HAHUA O OMOJIOTUYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTEe3aX, MpaBWiaxX, CIyXalldX OCHOBOW st
dbopMHUpOBaHUS TTPEACTABICHUA O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOIaxX
HAyYHOT'O TMO3HAHUS, CTPOCHUU, MHOTOOOpA3HH U OCOOEHHOCTSX >KUBBIX CHCTEM
pa3HOTO YypOBHS OpPraHW3alllM, BBIJAIOIIUXCA OTKPBITUSAX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOyYaromMXCsl TMO3HABATEIbHBIX, WHTEIJIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3allly;

CTaHOBJICHHE y OOydaronuxcsi o01men KyJabTypbl, QYHKIIMOHAIIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSITH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpPa KUBOU
IPUPObI HA OCHOBAHUH 3HAHUHN U OTBITA, MOTYYEHHBIX NPU U3YYSHUH OUOJIOTHHY;
dbopMupoBaHue |y 0OydYarolmuMxcsi yMEHUN  WJUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI UEJIIOBEKOM KHUBOWU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHME IIEHHOCTH OWOJOTMUECKUX 3HAHWUW [JI1 TOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;
NpUMEHEHUE TPUOOPETEHHBIX 3HAHUW W YMEHUW B TOBCEAHEBHOM KH3HU JIJIS
OLICHKH TMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOLIEN cpele,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero ob6miero odpazoBanusi «buosorus», uzydaemas Ha 0a30BOM
YpOBHE, SBISETCS O0S3aTEIbHBIM YYE€OHBIM TPEIMETOM, BXOJIAIIMM B COCTaB
npeaMeTHON 06sacTu «EcTecTBeHHO-HAYYHBIC TTPEAMETHD.

Jlns u3ydeHus: OuoJiorud Ha 0a30BOM YpOBHE cCpeaHero oOmiero oOpa3oBaHUs
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COILEPKAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb OGuonoruu B popMUpOBAHUU COBPEMEHHON HAy4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHUSI >KUBOM MpUPOABl (HAONIIOJEHUE, SKCIEPUMEHT, OIUCaHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, k. Yorcon n ®@. Kpuk.
Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/cronb3oBaHue pa3inyHbIX METOJIOB MPU U3yUEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: oOuosjoruu. OTimuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHUCTEM M WX pa3HooOpaszue. YPOBHH OpraHU3allu OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdemoHcTpanuu:

Tabnuub! 1 cxembl: «OCHOBHBIC TPU3HAKH YKU3HWY», « Y POBHU OPraHU3aIIUN KUBON
PUPOJIBIY.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUUYECKHM COCTaB KIIETKH. XHMHWYECKHUE DJIEMEHTBhI: MAaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMY BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepxanue 0cCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPBI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonorumueckue
GbyHKUIMUU OENKOB.



depMmeHTHl — Ouosiornueckue kartanuzaTopbl. CTpoeHue (depMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduyHoctb. Kodepmentsl. Butamunbl. OTinuus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrieBoasl: MOHOcaxapuabl (TJIOK03a, pubo3a U JIe30Kcupubo03a), AUcaxapujbl
(caxapo3a, JlakTo3a) M TMOJMCAXapuabl (Kpaxmaja, TJIUKOTeH, IEJUTI0N03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuaer: Tpuraunepuasl, Gochonunuabl, crepousl. ['uapodmibHO-THAPODHOOHBIE
cBoiicTBa. buonornyeckue gpynkuuu unuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB U
JIUTIAJIOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenue u pynkiuu JIHK. Crpoenue u dynkuuu PHK. Buast PHK.
AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kietke. Knetounas teopust — mpuMep B3aMMOJECUCTBUS UIIEN
¥ ()aKTOB B HAYYHOM MO3HAaHUU. METO/bl U3yUEHUs KIIETKH.

Knerka kak nenoctHas >kuBasi cuctema. OOlue NpU3HAKH KIETOK: 3aMKHYTas
HapykHas MmemOpana, moiekynbl JIHK kak reHermdeckuit ammapaT, cuctema
CUHTE3a Oerka.

Tunel KIETOK: 3yKapuoTHUecKass M Mpokapuotuueckas. OCOOEHHOCTU CTPOECHUS
poKapuoTuYeckol  kinetku. Kierounas  crenka  Oakrtepuil.  CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TIJIMKOKAJIHMKC, HX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. L{uTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranHouabl kietku: OIIC, ammapar I'ombmxw,
au30coMbl. [107yaBTOHOMHBIE OpPraHOM/Ibl KIETKH: MHUTOXOHAPHUH, TUIACTHUBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM II€HTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOWI0B KJIETKU. BiTtoueHus.

SAnpo — perynaropHsiii 1eHTp KkieTku. CTpoeHue sjapa: sigepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnelinen, P. Bupxos, [x. YoTcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «Pacnpenenenue XMMHYECKHX 3JEMEHTOB B HEKHMBOW IPUPOAE,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuoguueckass TaOaMIAa XUMHUYECKHUX DIIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHUE KUBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHKpPOCKOIN, OOOpYyJOBaHHE JJsi  IMPOBEICHUS
HAOIO/ICHUH, W3MEpPEHUH, HKCIIEPUMEHTOB, MHKpPOIpPENapaThl PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

JlaGoparopnas pabota Ne 1. «/3yyeHue KaTaIMTUYECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTanaasbl)y.

Jlaboparopnas padota Ne 2. «3ydueHue cTpoeHHs KIETOK PACTCHHM, ’KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpEnapaTax U X OMUCAHUEY.
Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOMeH BellecTB, WKW MeTa0ou3M. AcCCUMIISIIUSA (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabon3ma.

Tuner oOmeHa BemiecTB: aBTOTpOGdHBIN U rerepoTpodHbif. Ponbs ¢epmeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®otocunTe3. CBeToBass U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu GoTocuHTE3A.
O¢ddexTBHOCTh QoTOCHHTE3a. 3HaYeHHE (OTOCHUHTE3a Ui KU3HH Ha 3eMmiie.
Bnusnue ycnoBuil cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOoCHHTE3. XeMOCHUHTE3UPYIOIIHNE OaKTEPUHU. 3HAUCHUE XEMOCUHTE3A IS )KU3HU
Ha 3eMJie.

OHepretuueckuii oOMeH B KkieTke. PaciieruieHne BelIecTB, BbIACIEHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTalbl dHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero Buubl. KuciaoponHoe OKHUCIEHHE, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.
Peakiuu mMatpuyHoro cuntesa. ['enerudeckas uapopmanus u JJHK. Peanuzanus
reHeTudecko uH(opManuu B KieTke. [ eHeTHYecKui KOJ U €ero CBOMCTBA.
Tpanckpunius — matpuunbsiii cuaTe3 PHK. Tpancnsmus — 6uocunTtes 6enka. Dtarbl
TpaHcisiuu. KonupoBanue aMuHokucioT. Poias pubocom B OMocuHTE3€e Oenka.
Heknerounsie GopMmbl ku3Hu — BUpYChl. Mctopusi oTkpeiTust BupycoB (/. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI UM KMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIIUs, peBepraza W uHTerpasa. lIpodunakrrka
pacnpocTpaHeHus: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:



[Toptpetsr: H. K. Konsuos, . Y. IBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanus», «Merabonuzmy, «MUTOXOHAPUNY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u (PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «baktepuodarn», «Ctpoenune u xu3HeHHbIN 1k Bupyca CIIM/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynosanue: wmonenu-anmummkanun «Yasoenne JHK u  Tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Moelb cTpykTyphl JIHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii nuk, wiv >kM3HEeHHBIN UK KieTku. UaTepdasza u mutos. [Ipomeccst,
nporekatoue B uHTepdasze. Permnmukanus — peakuus matpuuHoro cunreza JJHK.
Crpoenue xpoMocoM. XpOMOCOMHBIH HaObOp — KapuoTul. JUIIOMAHBIA U
TarjouJHbBIA  XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LlUTOIOrHYECKHE OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIBHOTO Pa3BUTHS OPTraHU3MOB.

JHenenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, MpoUCXoase Ha pa3HbIX
CTaJUsIX MUTO3a. bUOJIOTMYECKN CMBICI MUATO34.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

@opMBbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe W moJoBoe. Buupl Gecnosioro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Craguu wmeino3a. Ilpoueccel, npoucxomsime Ha CTaausx Menosa.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buoOmOrmyeckuid CMbICT U
3Ha4YeHUE Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs MOJOBBIX KJIETOK y >KUBOTHBIX. [lomoBbIe
JKeJe3bl: CEMEHHUKU M audHuKU. OOpa3zoBaHME W Pa3BUTHE IMOJOBBIX KJIETOK —
ramer (crepmMaTo30ujl, SUIEKIIeTKa) — cliepMaToreHe3 u oBoreHe3. OCOOCHHOCTH
CTPOCHHUS SIULEKIETOK U criepMaro3onaoB. OmiogoTBopenue. [lapreHorenes.
NunuBunyanbHoe  pa3BuTHe  (OHTOreHE3).  OMOpHUOHAIBbHOE  pPa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATBLHOTO Pa3BUTHS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOneHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. TuIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrausiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct u pa3zButue pactenuil. OHTOreHe3 1IBETKOBOT'O PACTEHHUS: CTPOECHUE CEMEHH,
CTaJIuM pa3BUTHSL.

JdemoHcTpanuu:



Tabmuiet u  cxembl: «@DOpMBI  pa3MHOXKEHUS OpPraHu3MoBy», «JIBoiHOeE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUil», «BereratuBHoe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii nukmy, «Permmukarmus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHe», «l'ameTroreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHUKpPOTMpEenaparsl «CriepMaTo30u bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKka MIeKonuTarumeroy, «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHAas MOJEb-alllUINKanus «J/leaeHue KIeTKu», MOJEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTUHYeCKUE padoThI:

Jlabopatopnast padota Ne 3. «HaGmronenue MuTo3a B KJIETKaX KOHYMKA KOpeliKa
JIyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

JlaboparopHas pabota Ne 4. «3yueHune CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer m 3apaum reHetuku. Mcropusa paszButus reHetuku. Posib muronoruu u
AMOpPHUOJIOTUM B CTAHOBJIEHUM TE€HETUKH. BKiam pocCHUCKMX U 3apyOeKHBIX
YU4E€HBIX B pa3BUTHE TIE€HETUKU. MeToAbl TEHETHKH (TMOPHI0IOTrHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TEHETHUECKUI1). (OCHOBHBIE TI'€HETHYECKHE
noHATHsA. ['eHeTnYeckas CHMBOJIMKA, UCIOJIb3yeMasl B CXEMaX CKPELIMBAHUN.
3aKOHOMEpPHOCTH HACJIEIOBAHUS IPU3HAKOB, ycTaHOBJIEHHbIE [. MeHnnenewm.
MoHorubpuHoe CKpeuBaHue. 3akoH eauHooOpa3zus TUOpUAOB TMEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PACILICIUICHU MPU3HAKOB. [ nnore3a
quCcTOTHI raMeT. [IosHoe ¥ HenmoaIHOEe JOMUHUPOBAHUE.

JurnbpuaHoe cKpelmuBaHHe. 3aKOH HE3aBHUCHUMOIO HACJIEJOBaHMs IMPU3HAKOB.
[{uToreHeTuyecKre OCHOBBI JIUTHOPUIHOTO CKpEUIMBaHUA. AHaIU3UpYIOIIee
cKkpemprBanue. VMcnoap30BaHne aHAM3NUPYIOLIETO CKPEIUBAHUS ISl ONIPEAECICHUS
TeHOTHIa 0CO0u.

CuerieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cCrerieHHOMY
HACJICI0BaHUIO 'eHOB. HapyleHnue crensienus reHoB B pe3yJibTaTe KpOCCHUHIOBEpPA.
XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnona. XpoOMOCOMHOE ONpENENIEHHUE I0da. AYTOCOMBI W IIOJIOBBIE
XpoMocoMbl. ['omMoramernsle M rereporameTHble opraHusMbl. HacimemoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAs. PoJib
Cpellbl B HEHACIEACTBEHHON M3MEHYMBOCTU. XapaKTEPUCTHUKA MOAU(PUKAIIMOHHOM
M3MEHUYMBOCTU. BapuanmoHHBIM psAa UM BapualMoOHHas KpuBas. Hopma peakuuu



npu3Haka. KoJu4yecTBeHHbIE W KAUYECTBEHHBIE NMPHU3HAKA M MX HOpMa pEaKkLUu.
CaoiicTBa MOU(DUKAITMOHHONW U3MEHYUBOCTH.

HacnenactBenHasi, uWiIM TEHOTUIIMYECKAs, HW3MEHYMBOCTh. KomOMHaTHMBHasA
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTUA. MyTarmoHHas U3MeHUYNBOCTh. Kimaccudukamnmsi MyTanmii: TeHHbBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.
BHesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoeka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA:
reHeaJI0TUYECKUM, OJIM3HEIOBBIM, LIUTOT€HETUYECKU, OMOXUMHUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHA. CoBpemeHHOE ONpeIeIICHHE r€HOTHUNA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamm3a. HacmenacTtBenasie 3a00JIeBaHUS dYEIIOBEKA: T'CHHEIC OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u reHepaThBHble MyTauuud. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYCHUE MEAUIIMHCKOMN
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeI0BEKa.
JlemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabnuipl 1 cxembl: « MOHOTMOPUIHOE CKPEIIMBAHME M €r0 IUTOreHEeTUYeCKas
OCHOBa», «3aKOH PACUIEIJIEHUS U €r0 HUTOIC€HETUYECKAS! OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHusDy, «Menosy», «BzanmMoaencTBue aielibHbIX TEHOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX U 4eJOBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIUICHHOTO C MOJIOM», «KapHOTHUIIBI YeloBEeKa W YKUBOTHBIX,
«Bunpl uzsmeHunBocTHY», «MoaudukamoHHas U3MEHUHUBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTruka rpymnmn KpoBu», « MyTarimoHHas ”3MEHUYHNBOCTD.
O6opynoBanue:  Mojenu-anmmiIukanun  «MOHOTHOpUIHOE  CKpEIMBAHUE,
«Hemonmunoe momuHupoBaHuey, «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XPOMOCOM», MUKPOCKOII 1 MUKponpenapart «po3odunay (Hopma, MyTauuu Gopmbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlabopaTopHbie U NpaKkTHYECKHE PA0OTHI:

Jlabopatopuass pabora No 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKpPEUTMBaHUS Y AP030(PHIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.
Jlaboparopuass pabora Ne 6. «M3yuenne MoAMpUKAIMOHHONW HW3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia ¥ BApUALIMOHHON KPUBOMY.



JlaGoparopHass pabora Ne 7. «AHanu3 MyTanuid y Jpo30(uiibl Ha TOTOBBIX
MHKpOIIpenapaTax.

[TpakTudeckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX UEJIOBEKAY.
Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cerneknyst Kak Hayka ¥ IIpoILiecC. 3apoxKACHUE CEJICKIIMU U IOMECTUKALIUS. Y YeHUE
H. 1. BaBwioBa o IieHTpax MPOUCXOXKJICHUS M MHOrooOpas3us KyJIbTYPHBIX
pacteHuid. LIeHTpBI IPOUCXOXKICHUS TOMAITHUX )KMBOTHBIX. COpT, TOpO1a, ITAMM.
CoBpeMeHHbIE METONbl celeKUMA. MacCcoBbIi M WHIUMBUIYAIBbHBIA OTOOPHI B
CEJICKUMU PACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. BIu3KkopoACTBEHHOE
cKkpemmBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHWE YHCTHIX JUHUH.
['eTeposuc, wim rudpuaHas cuia. HepoacTBeHHOE CKpElIMBaHHE — ayTOPHIMHT.
Otnanéunas rubpuau3anus u e€ ycrexu. FIcKkycCTBeHHBINM MyTareHes U MoJydYeHUe
MTOJIUTUTIONIOB. JIOCTHIKEHUS CENEKIIMN PACTEHUMN, ) KUBOTHBIX U MUKPOOPTAaHU3MOB.
buoTrexHonorus Kak oTpacib NPOU3BOACTBA. | €eHHAsI MHKEHEPUS. DTallbl CO3AaHUA
pexomounantHor JIHK um TpancreHHeix opranmsmoB. KieTounas WHKEHEpHs.

Kierounsle  KynpTypbl.  MUKpPOKIOH&JIBHOE  pPa3MHOKEHHE  PACTECHUHU.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.
Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.
Tabnuiel 1 cxembl: kKapTa « L{leHTpbl NpOUCX0KACHUS U MHOTO00pa3us KyJIbTyPHBIX
pacteHunii», «Iloponpl AOMAamIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX PACTEHHI,
«Otnanénnas rubpummzauusi», «Pabotel axkamemuka M. @. VBaHoBay,
«Ilomumnonnus», «OO0beKTh OMOTEXHOMOTHMY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).
O6opynoBanue: MYJISKM TUIOJOB M KOPHEIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.
JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeust « OCHOBHBIE METOJIBI M IOCTUKEHHS CEJIEKIIMM PACTEHHI U KUBOTHBIX
(Ha CEeNIeKIIMOHHYIO CTaHIINIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN YIaCTOK,
B TEIUTMYHOE XO3S1CTBO, JJA0OPATOPHIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAA OMOJIOTHA.
[Ipennockuiku BOBHUKHOBEHUS DBOJIFOIIMOHHON TEOPUHU. IBOJIIOIIMOHHAS TEOPUSI U
e€ MecTo B OMosIoruu. BiusiHue 2BOJIIOIIMOHHON TE€OPUHU HA pa3BUTHE OMOJIOTHU U

JIPYTUX HayK.



CeuzerensctBa  sBomrouuu.  [laseoHToNIOrMYECKHE:  MOCIEAOBATEIBHOCTH
NOSIBJICHUS BHUJOB B MAJCOHTOJIOIMUYECKON JIETONMCH, NEPEXOAHBIE (POPMBI.
buoreorpaguueckue: cxoncTso u pazanure ¢payH u (aop MaTepuKOB U OCTPOBOB.
OMOpHOJIOTHYECKHE: CXOACTBA M pa3iauuMsl SMOPHUOHOB pPa3HbIX BHUJOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IYyTeH y BCeX
OpraHU3MOB.

OpomonnonHasa Teopus Y. JlapBuHa. [Ipeanocsiku BOSHUKHOBEHUS JAPBUHHU3MA.
JIBUoKyIIIMEe CUIIBI DBOJIONWHU BUAOB MO J(apBuHy (M30BITOUHOE Pa3MHOXKEHUE TMPU
OTPAaHUYEHHOCTH PECYpCOB, HEONpelnei€HHAas W3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN OTOOP).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.
MukposBomonus. [lonynsuusa kak eAMHUIA BUAA U SBOJIOLIMH.

JBmxymiue cuibl ((hakTopbl) SBOJIIOLIMY BUAOB B Ipupoje. MyTalnoHHbIN Mpoliece
U KOMOWHATHBHAas M3MEHYMBOCTh. [lomynsinuoHHbIE BOJHBI M Apeld TIeHOB.
M3onsauus 1 MATpaLys.

EcTecTBeHHbII 0TOOP — HanpaBIsitoUUi (hakTop 3BOMIOUMN. PDOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCT,  OpraHU3MOB KaK  pe3yibTar 3Bodtouuu. Ilpumepst
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMopd03bl U UAMOAAANTALIUY.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (DOPMBI BUI000OpPA30BAHMS:
reorpapuueckoe, SKOJIOTHYECKOE.

MakposBomorusi.  PopMbl  3BONIOUMU:  (QuUiIeTHYECKas,  JAUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BONIOLUH.

[IpoucxoxaeHne OT HeCNeNMAIM3UPOBaHHBIX NpenkoB. IIporpeccupyronas
cnenuanu3auusa. AJanTuBHas paguarius.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnei, K. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenp, @. Mronnep, A. H. CeBepuios.

TaOmumpl u cxembl: «Pa3BuTue OpraHMYEcCKOro MHUpa Ha 3emiiey, «3apoJbllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOTrO00Opa3ne COPTOB PACTEHUI,
«MHuoroob6pasue opoJg JKHUBOTHBIXY, «ITonmynsiummy, «MyTaunoHHas

U3MEHYHUBOCTHY, «Apomopdo3by, «Umnoamanramum», «OOmas aereHeparusy,
«/IBmxymue cunbel sBofouuny, «Kapra-cxema wmapmipyra nyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «lIpucroco0I€eHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaHUEY, « IKOJOTUUECKOE BUI000PA30BAHUEY.



O6opynoBanue: KOJUIEKIMS HACEKOMBIX C Pa3IM4YHbIMUA THUIIAMU OKpacKu, HabOp
IJIOJ0B W ceMsiH, Koyulekius «lIpumepbl 3alllUTHBIX MOPUCTIOCOOJICHUN Y
KUBOTHBIX», MOfeNb «OCHOBHBIC HAIpaBICHUS HBOJIOIUNY, 00BEMHA MOJEIb
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX.

buoreorpaduyeckas kapra Mupa, KoueKus «@opMbl COXpaHHOCTH HCKOTIAEMBIX
YKUBOTHBIX M PACTEHHI», MOAENb anmukanus «llepekpéct XpoMocomM», BIIaKHbBIE
npenapatel «Pa3Butne HacekoMoro», «Pa3zBuTue IArymkw», MUKpOIpenapar
«pozoduna» (Hopma, MyTauuu GOpMBI KPBLIHEB U OKPACKH TeJa).
JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHue BHIOB TI0 MOP(HOIOTHIECKOMY
KPUTEPHUIO.

Jlabopatopnast pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TIPEACTABICHUS O 3apOXKICHUM JKM3HU. HayuHble TUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XUMHUYECKas
HBOMIONUS. AOHUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTATBLHOE MOATBEPKICHUE XUMUYECKOHN 3BoMtonMu. HayanbHble STambl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKU. lIepBble KIETKM U HMX 3BOJIIOIUSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paszputne xwu3Hm Ha 3emiie mo spam M nepuonaMm. Karapxen. Apxenckas H
npoTepo3oiickas dpbl. Ilaneosolickas spa u €€ nepuoabl: KEeMOPUUCKUI,
OPJIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIA.
Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3o1ickas 3pa u €€ nepruopl: MaJIeOreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.
XapakTepucTUKa KiIMMaTa W TeoJIOTMYECKUX mponeccoB. (OCHOBHBIE ATarbl
HBOJIIOLMM PACTUTEIBLHOIO M KUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHUil u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.
CucrteMa OpraHMYecKOro MHpa Kak OTpaxeHue SBOIOHUU. (OCHOBHbIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

OBoronMs 4enoBeKa. AHTPOIOJIOTWs Kak Hayka. Pa3BuTue mnpencTaBICHHN O
MIPOUCXOKICHUHM 4YeJoBeKka. Meroasl u3ydyeHus aHTponoreHesa. CxoncrBa u
pa3linuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEJIOBEKA.
JBwxymue cuibl (pakTopsl) aHTpororenesa. HacnencrBeHHass M3BMEHUUBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIICHUE OPYAUN Tpy/a,
MBIIIJICHUE, PEUb.

OCHOBHBIC CTaJUM W BETBU HBOJIOLUMHU YEJIOBEKA: AaBCTPAJIONMUTEKH, YeloBek
yMenbld, Yenoek npsmoxoxsummi, YenoBek HeaHIepTalbCKuM, YenoBek



pasyMHbIii. Haxoaku uCKOIMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMS, 00JACTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeouHas (EeBpa3uiickas),
HErpo-aBCTpAIIOUIHAS (3KBaTOpHANIbHAS ), MOHTOJIOUTHAS (a3maTcko-
amepukaHckas). YepThl MpUCTIOCOOIEHHOCTH MPEACTABUTEIICH YETTOBEUECKUX pac K
YCJOBUSIM CyLIECTBOBaHUs. ENMUHCTBO UenoBeueckux pac. Kputuka pacuzma.
JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, . FOpu, Y. JlapsuH.
Tabmuel m cxembl: «Bo3aumkHoBenme CoaHEUYHON CHCTEMED», «Pa3Burue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHPaAy,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJlOBeKay», «JlpeBHenmme moan», «pesaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

Oo6opynoBanue: myispku «lIpoucxoxxaenue yenoBeka» (OIOCTHI aBCTPATONHUTEKA,
MUTEKAHTPONa, HEaHJepTallblla, KPOMAaHBbOHIIA), CIJICTIKKM WU HU300paKeHUs
KaMEHHBIX OpYJHM MepBOOBITHOTO YesloBeKa (KaMHU-4ONNeEphl, pyoOusa, ckpednia),
rE€OXpOHOJIOTHYeCcKas Tabnuia, KouieKuuss «DopmMbl COXPaHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTEHUIN».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/3yuyeHHe HCKOMAEMbIX OCTAaTKOB pAacTEHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHs «IBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN
WJIM KpaeBeAUYECKUI My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKonorus Kak Hayka. 3aJadyd M pasleiibl dKOJIOTMU. MeETOnbl 3KOJIOTMYECKHX
UCCIIEAOBAHNN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAS, HA3E€MHO-BO3/YIIHAS, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue  (aktopel.  Knaccuduxamus — sxonorunueckux  (HaKTOPOB:
abnoTuyeckue, OWMOTHMYECKHME U AaHTPOIOTreHHbIE. JIeMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtndeckue (aKTOphl: CBET, TEMIEpPaTypa, BIAXHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue ¢dakTopel. Bujubl OMoTHYECKHMX B3aUMOJECUCTBHUI: KOHKYpPEHIIMS,
XUITHUYECTBO, cuMOU03 u ero dopmel. [lapazutusMm, koomepaius, MyTyau3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPATH3M.



3HaueHre OMOTHMYECKHMX B3aUMOJEUCTBUI MJig CYLIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKHU NoNy . OCHOBHBIE MTOKA3aTeNN MOMYJISIINU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MUTPALHL.
JlnHaMyKa YMCIEHHOCTH MOMYJIALNHA U €€ PErysus.

JlemoHcTpanuu:

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

Tabmumsr u cxembl: kapta «llpupomubsie 30HBI 3emmm», «Cpeabsl oOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTHU MOMYJISINK UHDY30pun-TyPenbkn», «[luieBbie nemnmy.
JlaGopaTopHble M IpaKTUHYeCKUE padoThI:

Jlabopatopnass pab6ora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pPacCTeHHU U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabora Ne 4. «BnusHue cBeTa Ha POCT M PAa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Ipaktnueckass padora Ne 2. «Iloacuér miIOTHOCTHM MOMYJSIUM pa3HBIX BHIOB

pacTeHUn».
Tema 4. Coo01mecTBa 1 IK0JI0rH4eCKHE CHCTEMBI.
CooOmectBO Opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBAas,

MPOCTpaHCTBEHHAsA, Tpoduueckas (muieBas). Buabl-momuHantel. CBsizu B
ouoneHose.

Dxosiornyeckue cuctemsl (3kocructemsl). [lonsTue 00 3xocucTeMe U OUOTreoIIeHO3E.
OYHKIIMOHAIBHBIE KOMITOHEHTBI ~ OKOCHUCTEMBI: TIPOAYIICHTHI, KOHCYMECHTHI,
penyneHTsl. KpyroBopoT BemecTB 1 MOTOK YHEPTHH B IKOocHcTeMe. Tpoduueckue
(muieBbie) YpOBHU dKOcUCTeMEI. [lumessie nenu u cetu. OCHOBHBIE TIOKA3aTeNn
HKOCUCTEMBI: OHoOMacca, MPOAYKIHs. IKOJOTHYECKHE MUPAMUIBL: TPOIAYKIUH,
YHCIIEHHOCTH, Oromacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTh, CAMOPETYIISLINSA,
pa3Butue. Cykueccus.

[TpupoaHbie 3KOCUCTEMBI. JDKOCUCTEMBI O3€P M PEK. DKOCUCTEMA XBOMHOIO WIIU
HIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBL.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnooOpazue kak Qakrop yctoumBocTH dKocucteMm. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipi, coctaB u CTpyKTypa Ouochepsl.
Kupoe BemectBO M ero (yHkuuu. OcobeHHOCTH Ouocdepsl Kak IoOanbHOU
AKOCHUCTEMBI. J[MHaMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Ouocdepe.
KpyroBopoThI BeecTB 1 OMOTEOXUMUYECKUE IUKIIBI DIEMEHTOB (YTJIepo/ia, a30Ta).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.



UYenoseyectBo B Ounochepe 3emin. AHTPONOTEHHBbIE M3MEHEHUsS B Ouocdepe.
I'no0anbHbIE IKOJIOTUYECKUE POOIIEMBI.

CocyuiecTBoBaHME IPUPOJIbI U yenoBeuecTBa. CoxpaHeHHe OMopa3HOO0pa3us Kak
OCHOBa ycToWumBocTH Oumocdepsl. (OCHOBa pPAMOHAIBHOIO  YIPABJICHHS
IPUPOAHBIMH PECYPCAMHU U UX KCIONb30BaHUE. JlOCTHXKEHUST OMOJIOTUY U OXpaHa
HIPUPOJIBI.

JlemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupr u cxemsl: «llumeBble nenm», «bHOLIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoansie coobuiectBa», «llemn nuTanus», «IKOJOTHUECKas MHPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JiEca», « IKOCUCTEMA
XBOWHOTro Jjeca», «buoueHod Bogoéma», «ArpouneHos3», «lIpumepHsie
AHTPOTIOTCHHBIE BO3/ICHCTBUS HA MPUPOAY», « BaskHeH II1e ICTOYHUKY 3arpsi3HEHUS
BO3J/lyXa W TIPYHTOBBIX BOJ», «IlouBa — BakHeilas coctaBisitoniasi Ouocepsn,
«®aktoppl  gerpagauuu  nouB»,  «l[lapHukoBeld  3PdexT»,  «DaKTOpbI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpyktypa Ouocdepbi»,
«Pacnipoctpanenune ku3HH B Ouocdepe», «O30HOBBIM 3KpaH Ouochepn»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».
O6opynoBanue: Mojenb-anmvkanuss «TunuyHele OWOLIEHO3bD», repOapuit
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHenmmx
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYpP», FepOapiu U KOJJIEKLIUU PaCTEHUI U )KMBOTHBIX,
IpUHAAJIEKAIINE K Pa3HBIM KOJIOTMYECKUM IrpyInnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®@epepannn, H300paKEeHHs] OXPaHSAEMBbIX BHJIOB pPACTEeHUN W
KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHSA  IIPOITPAMMLBI 110
bMOJIOTMN HA  BA30OBOM  YPOBHE  CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

CornacHo ®I'OC COOQO, ycTaHaBiuMBarOTCs TPeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0yJaromyMuUCs TPOTrpaMM cpelHero oOmiero o0pa3oBaHUsA: JHMYHOCTHBIM,
METaInpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JHMYHOCTHBIX PE3YJbTaTOB OCBOCHMS mpeaMera «buonorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCUHCKON
rPaXIAHCKOM UJECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACIICHUIO, HaJlWYuMe MOTHBAIlMM K OOyYEeHHI0  OHOJIOTHH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIIMN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYKME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIM4HOCTHBIE pPE3yNbTATBI OCBOEHUS IpeaMeTa «buoJorus» HOCTUTAIOTCA B
CIUHCTBE YYCOHOM M BOCIHUTATEIBHOM JIEATCIHPHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, ICTOPUUECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHMS, CAaMOBOCIIMTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TO3WLMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HacCJIEAUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY’KaIOIIEH Cpee.

JIngHOCTHBIE PE3ylbTaThl OCBOSHUS Y4eOHOro mpeamera «bHOJOTHS» JTOHKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSAM POCCHMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMNbITA ACATCILHOCTH B IMPOIIECCE peaav3alryd OCHOBHBIX HAMpPaBJICHUMN
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HUIIMH OOYYarONMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOI0 OOIIECTBA;



OCO3HAHHME CBOUX KOHCTHUTYIIMOHHBIX TpPaB U 00sS3aHHOCTEH, YBa)KEHUE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MEATECIBHOCTH MPH CO3JaHUU YYCOHBIX
MPOEKTOB, PENICHUUW Yy4yeOHBIX ¢ T[O3HABATENIbHBIX 3aJlady, BbBIIIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTh OIpPEJEATh COOCTBEHHYIO IMO3HUIIMIO MO OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHHUS YUEOHBIX,
MO3HABATEIbHBIX M MCCIIEIOBATEIbCKUX 3aJ]1a4, YBaKUTEJIBHOTO OTHOIICHUA K
MHEHHIO OIMOHEHTOB MpPU OOCYKJACHUU CIOPHBIX BOIMPOCOB OHOJOTUYECKOTO
COAEPKaHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKONW HACHTHUYHOCTH, MaTPUOTHU3MA,
YBOXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJBTYPYy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LICHHOCTHOE OTHOLIECHUE K NPUPOAHOMY HACIECAUI0O U NaMITHUKAM IIPUPOIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
CITIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTMY, TIOHUMAHMS 3HA4YCHUsI OWOJIOTMHM B TO3HAHWUU 3aKOHOB TMPUPOIBI, B
YKU3HH Y€JIOBEKa U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeXkJAEHHOCTh, TOTOBHOCTh K CHyKEeHHMIO H 3ammre (TedyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;
OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTENSM, CO3JaHHI0O CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSATHS [IEHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBHUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOUYas O3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;



OHMMAaHUE YMOLIMOHAIIBHOTO BO3JEHCTBUSA )KUBOU IPUPOABI U €€ LIEHHOCTH;
TOTOBHOCTB K CAMOBBIPAYKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHUE POSIBIIATH
Ka4eCcTBa TBOPYECKOM JINYHOCTH;

5) ¢usnyeckoro BoOCHUTAHMS, (POPMHUPOBAHUSA KYJILTYPbI 3I0POBbSI H
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

INOHMMaHUE U peajn3alus 3J0pOoBOro M 0e30macHoro odpasza >KM3HHM (340pOBOE
NUTaHKUE, COOJIIOIEHUE TUTHEHNYECKUX NPAaBUI U HOPM, COaJIaHCUPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjspHas (u3nyeckas akTUBHOCTB), OEpeXHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

NOHMMaHUE LEHHOCTU MPaBWJI UHJIMBUIYaJbHOTO U KOJIJIEKTUBHOIO OE30M1aCHOTO
IIOBEJCHUS B CUTYALUAX, YTPOXKAKOLIUX 310POBBIO U KU3HHU JOJEH;

OCO3HaHUE TOCIEACTBUA W HENPUATUS BPEOHBIX MPUBBIUEK (YMOTpeOiaeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYIAOJIO0HE;

TOTOBHOCTh K AaKTHUBHOM JIESATEIBHOCTM TEXHOJOTMYECKOM U  COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHATIBHONU JAESITEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTB M CITIOCOOHOCTh K 00Opa30BaHUIO U CaMOO0OPa30BaHUIO HA MPOTIKEHUU
BCEM KU3HU,

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 1€JIECO00Pa3HOE OTHOIICHHE K MPUPOJIe KaK NCTOUYHUKY JKU3HHU Ha
3emJie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBIIIEHHE  YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl: NPHOOpPETEHHE  ONbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHUe II100aIbHOTO XapaKTepa SKOJIOrMUECKUX MPOOJIeM U IyTeH UX peLeHHs;
CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpETaeMble PU M3YYEHUU OUOJOTMU 3HAHUS U
YyMEHUST  OpU  pEelIeHuH  MpoOjieM,  CBSA3aHHBIX C  PalMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHUE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HEIPUATHE IEUCTBUM, NMPUHOCALIUX BpEI OKPYXKAIOLIEW NPUPOIHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTUYECKUE TMOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4YMe Pa3BUTOTO 3KOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKOM KYJIbTYPbI, OIbITa
JEATEIIbBHOCTH DKOJIOTUYECKON HAMPABIECHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMH
B TIO3HABATEIbHON, KOMMYHUKAaTUBHOW M COLMAJIBHOW NPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMYECKOI HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOLIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O HA JUANIOTe KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE SI3BIKOBOM M UWUTATEIIbCKOM KYJIBTYpbl KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

NOHUMAaHUE crienuPUKN OMOJIOTMH KaK HayKH, OCO3HaHUsI €€ poJiu B GOpMHUPOBAHUU
palMOHANIBHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUU 1I€IOCTHOTO MPeICTaBlIeHUus 00
OKpPYXaIOILEM MHUPE KaK O €IUHCTBE MPUPO/Ibl, YUETOBEKA U OOIIECTBA, B IO3HAHUH
MPUPOJIHBIX 3aKOHOMEPHOCTEM W PEIICHUU MNpOoOJIeM COXpPaHEHHS MPUPOTHOTO
paBHOBECHS;

yOeKIEHHOCT, B 3HAYMMOCTH OHMOJIOTUM JUISI COBPEMEHHOM IHMBWIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUSA MEAMIIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJIOBEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00AJbHBIX SKOJOTHYECKUX MPOOJIEM H
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
HCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTMUECKUX 3HAHWUU B LIEJISIX TOBBIIICHUS
oOl1Iei KyJbTYphl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4YacTu
(GyHKIMOHATBLHOM TPaMOTHOCTH OOydYaromuxcs, (GopMUpyeMOl TpH H3YYCHHUH
OMOJIOTHH;

MMOHWMAaHUE CYITHOCTH METOIOB MMO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJI30BaTh MOJy4YaeMble 3HAHUS JI1 aHanu3a U OOBICHEHHS
SABJICHUN OKPY>KAIOILEr0 MUpPa U MPOUCXOASAIINX B HEM U3MEHEHU, YMEHHE JIeNIaTh
000CHOBaHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX C
LEJIBIO0 MOJIYY€HUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JIJIS1 peLIEHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHE LIEHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISAThH
MPOEKTHYIO W UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;
TOTOBHOCTh M CITIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHMUIO,
K aKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHMN 1O OWOJOTMHM B COOTBETCTBUU C
YKU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJIBTATHI



MeranpeameTHsle pe3yiabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMbIe i1 (POPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
MCCJIEI0BAHNE, HAOIIOIEHNE, U3MEPEHHE, SIKCIIEPUMEHT U JIPYTUX ), YHUBEPCAIbHBIE
yuyeOHble JEeHCTBUA (IIO3HABATEJIbHBIE, KOMMYHHKATUBHBIE, DPETYJISITUBHBIE),
obecneunBaromye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH U COLIMAIbHOM
KOMIIETEHIIMM ~ O0YyYarolMXcsl, CHOCOOHOCTh OOydaroluXcs —HMCHOJIb30BaTh
OCBOCHHBIEC MEKIUCLUIIIMHAPHBIC, MUPOBO33PEHYECKNE 3HAHUS U YHUBEPCAIIBHBIC
y4eOHBbIE IEMCTBUS B TO3HABATEIIBHON U COLIMAJIBHON IIPAKTHUKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OCBOECHHSI MPOTPAaMMBI  CPEIHEro  OOIIEero
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBJageHue YHUBEPCAJIbLHBIMHU YYeOHBIMH IO3HABATEIbHBIMU ACHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE T CTBHS:

CaMOCTOATENBbHO (DOPMYIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JOTMUECKOIO MBIIUICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHHUsA, Kilaccuukanuu, oO00OUIEeHHs), pacKphIBaTb CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpPHbIE NPHU3HAKHU, YCTAHABIMBATH
CBSI3M C IPYTUMHU MOHATUSAMH );

ONPENEIIATH LEIU AEATEIbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI NEATEIBHOCTH C IIOCTABICHHBIMHU LIEJISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS U1 00BbsACHEHUS (PAKTOB U SIBJICHUM )KMBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYk ACHUS (MHAYKTUBHBIE, A€IyKTUBHbBIC, [10 aHAJIOTUN),
BBIABJISITh 3aKOHOMEPHOCTM M IIPOTMBOPEYMS B PACCMATPUBAEMBIX SIBICHUSAX,
(GbopMyIMpOBATh BHIBOIBI U 3aKIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CpPENCTBA JUIsl TPEICTABICHUS CYLIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3ydyaeMbIX OHOJIOTMUYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO PpPOJA, BBIABICHHBIX B PAa3IMYHbIX HH()OPMAIMOHHBIX
VUCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEIIEHUs NpoOJieMbl € YYETOM aHajlu3a HMEIOLIUXCA
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPJMHHUPOBATh U BBHIMOJHATH pabOTy B YCIOBUSAX PEAlbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;



pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBUS:

BJIQJIeTh HaBbIKAMU Y4YEOHO-UCCIIENOBATENLCKOW U TMPOEKTHON JEsTENbHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/I0B PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BATh PA3IMUHbIE BUJIBI IEATEIILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
VMHTEpHpETalny, NPeoOpPa30BaHUI0 U TPUMEHEHUIO B YUYEOHBIX CUTYyalUsX, B TOM
YHCIIe IPU CO3aHUH YU€OHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIA THUI MBINIICHUS, BJIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHOM JAESITEIIbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BbIIBUTATh
TUIOTE3y €€ pelICHUs, HaXOAWUTh AapryMeHThl JUIsl JI0OKa3aTelIbcTBa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh INOJIyYCHHBIC B XOJE PELICHUS 3aJa4d pe3yJIbTaTbl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;
JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;
OCYILIECTBIIATH LIeJICHAIPaBIEHHBINA TTOUCK MTEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS
B IPO()ECCUOHATIBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B I[I03HABATEIbHYIO M MPAKTHYECKYIO 00J1acTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEAJIaraTh OPUTMHAIBHBIE TTOIXO/IbI U PELIEHUS, CTABUTH
npo0JIeMbl U 33]1a4M, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (TEKCTe Yy4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKHX CJIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHeTe), aHaJIM3UpOBATh
UHGOPMAIMIO Pa3IMYHbIX BUAOB U (POPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTHUBOPEUYNBOCTH;

(bopMyIMpOBaTH 3aMPOCHl U MPUMEHSTH PA3IMYHbIE METObI MPU MOUCKE U OTOOpE
Oounonornyeckoi nHGOPMAIIIHN, HEOOXOUMOM JIJIsl BBITIOJHEHUS YI€OHbBIX 3a1a4;
npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BHIOMPATH ONTUMAIIbHYIO (POPMY IIPENCTABICHUS] OMOJIOTUYECKON
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);



UCIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ OMOIOrHYECKOi
uH(popMaIue: MPUMEHITh XUMUYeCKre, PU3NUECKHe U MaTeMaTU4YeCKUe 3HAKU U
CUMBOJIBI, (opmynbl, aOOpeBUATypy, HOMEHKJIATypy, HCHOJb30BATh W
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISHOCTH;

BJIa/ICTh HABBIKAMH PACHO3HABaHHUS U 3alUTHhl WH(OpManuu, WHOOPMALMOHHON
0e30MacHOCTH JTUYHOCTH.

OBJiageHue YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHUKAIIMA BO BCeX cdepax KU3HU, aKTUBHO y4acCTBOBAaTh B
JUaiore WIM JUCKYCCHH TO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINIOJIHEHUS IMpeajiaraeMoun
3a/1a4l, YYUTHIBATh UHTEPECHI U COMIACOBAHHOCTH IMO3HUIMUA JPYTUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HEBEPOAIBbHBIE CPEICTBA OOLIEHUS, TIOHUMATh 3HAYEHHE COLIMATIbHBIX
3HAKOB, MPEINOCHIIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTyallul, YMETh CMAT4aTh
KOH(DJIUKTBI U BECTU MIEPETOBOPHI;

BJIQJCTh Pa3JMYHBIMU CIOCOOaMHU OOIEHUS U B3aUMOJACHCTBHUS, IMOHUMATH
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHHMSI C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOoBMeCTHasl 1eATeIbHOCTD:

MMOHUMATh U UCTIOIb30BaTh MPEUMYILECTBA KOMaHIHON U MHIUBUYAJIbHON pabOThI
MpU  PEIICHUU OHOJOTMYECKOM mpoOjeMbl, OOOCHOBBIBaTH HEOOXOIUMOCTH
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1a4H;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI € yUETOM OOIIKMX UHTEPECOB
Y BO3MOXHOCTEH Ka)K/10T0 WIEHA KOJUIEKTUBA;

MIPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPAHMHUPOBATH
JEUCTBHS 110 €€ NOCTHXKEHUIO: COCTABIIATH IUJIAH JCUCTBUM, PACIPEACIIATh POJIU C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/IaTh pe3yIbTaTbl COBMECTHOM pabOThI;
OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHMKAa KOMAaHJIbI B OOIIUI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTb  HOBbIE MPOEKThI, OIEHUBATh HWJEU C TO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYULIECTBJIATh NO3UTUBHOE CTPATETMYECKOE MOBEAEHUE B PA3IMYHBIX CUTYaLHsIX,
MPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMY PEryJSiTUBHBIMU AeCTBUAMM:

1) camoopraHu3anusi:



UCIIOJIb30BaTh OMOJIOIMYECKNE 3HAHUS Ul BBIBICHUS MPOOJIEM M UX PELICHMS B
’KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMUYECKUX 3HAHUH LIEEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JEHUCTBUAX M IOCTYINKAax II0 OTHOLICHUIO K JKMBOM IIPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAOIIUX;

CaMOCTOSATENIBHO  OCYIIECTBIIATH ITO3HABATEIIBHYIO  JCSATEIBHOCTh, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 337a4u B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTaBIJIATh IJIAH PELICHUs MPOOJEMBbI € YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEAMIOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
penieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKON APYAMLIMU B Pa3HbIX
001acTax 3HAHWUMU, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA M KYJbTYpPHBIH
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIQZICTh HABBIKAMHU ITO3HABATEJIbHOM pPEQIIEKCMU KaK OCO3HAHMS COBEpIIAEMBIX
JEWCTBUM W MBICIUTENBHBIX MPOLECCOB, HX pPE3YJbTaTOB W OCHOBAaHWI,
UCIIOJIb30BaTh MNPUEMBI pedieKCHu sl OUEHKH CUTyallid, BbIOOpa BEPHOTO
peleHns;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIECHUS 10 UX CHUKECHUIO;
IIPUHAMATh MOTHBBI M apIYMEHTBI APYTUX IIPU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
3) npuHATHE Ce0sl M APYTHX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M apIYMEHTHI IPYTUX [PU AaHAJIU3€E PE3YJITATOB I€ATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHus porpammbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crielupuyeckue Juisi yaeOHoro npeamera «buonorusy HayqHbie
3HaHUS, YMEHHUS U CHOCOObI JEUCTBUUA 1O OCBOCHHUIO, HWHTEpPHpETAllMd U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH 1O MOJTYYEHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWU B PA3JIMYHBIX yUEOHBIX CHUTYaIlUAX, & TAKKE B PEaTbHBIX



’KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUeHHUS.

[IpeameTHbIC pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa U HAYYHOI'0 MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX
y4E€HBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIMOHATLHOW TPaMOTHOCTHU
YEJIOBEKA [T PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBaTh COJEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITUH: KU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIEeCTB U MpeBpalleHUEe SHEPTUu),
roMeoctas (caMOperyJysiiusi), YpOBHEBas OpraHu3aluds JKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE  u3JlaraTh  OWOJOTWYECKHE TeopuH  (KJIETOYHasi, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJSIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTteHuid H. . BaBunosa), onpenensats rpaHuIbl UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAaM,;

yMEHHUE BJIAJIETh METOJIaMU HAy4YHOTO IO3HAHUS B OHWOJIOTMM: HAONIOACHHUE U
ONMCAHUE KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJBUYKEHHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyeMbIMU BEJIMYMHAMH, OOBSCHEHUE TOJYUYEHHBIX PE3YJbTaTOB,
MCMOJIb30BAaHHBIX HAYYHBIX MOHSATHM, TEOPUN U 3aKOHOB, YMEHHUE JI€JIATh BBIBOJIbI
Ha OCHOBAHHM TIOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIJICISITh CYLIECTBEHHBIE IPU3HAKU BHUPYCOB, KJIETOK IIPOKAPUOT H
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUSA, PA3MHOXEHUS, WHIAMBUAYAIBHOIO PAa3BUTUA OpraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh TOJYyYCHHBbIE 3HAHUA ISl OOBSICHEHHUS] OHOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JUI NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C 1enplo obecriedyeHus: Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNST HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH
NPUPOAHON cpejie, MOHUMAHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMOoIOrNu u OMOTEXHOJIOTHI VIS palMOHATILHOTO
MIPUPOIOIIOIB30BAHUS;



yMEHHUE peliaTh 3JEMEHTAapHbIe TeHEeTHUECKUE 3aJaud Ha MOHO- M JUTHOpPUIHOE
CKpelIMBaHue, CUEIUICHHOE HAcleAOBaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUsA ISl IPEACKA3aHUS HACJIEIOBaHUS IPU3HAKOB Y OPTaHU3MOB;
YMEHHE BBINOJIHATH JA00OPATOPHBIE U MPAKTUYECKUE PA0OTHI, COOIIOAATh MpaBuUiIa
pu paboTe ¢ y9eOHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

yMEHUE  KPUTUYECKH  OICHUBATh U  HMHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpPEICTBAa MacCOBOWM MH(OpMaIUM, HAyIHO-TIOMYJISIPHBIC
MaTepualbl), 3THUYECKHUE AaACHEKThl COBPEMEHHBIX HCCIIEIOBAHUII B OHOJIOTHUH,
MeUITMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTUYECKYI0O HMH(POPMALIUIO U3  HECKOJbKUX MCTOYHUKOB, TIPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbie pe3ylbTaThl OCBOCHUS YueOHOTO npenmeTa «buonorus» ¢ 11 knacce
JIOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTD 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYUYHON
KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIC POCCUUCKUX U 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTUE OWONOTUH, (PYHKIHOHAIBHOM TIPaMOTHOCTH
YeJIOBEKA JIJIsl PEUICHUS )KU3HEHHBIX 3a]1ay;

YMEHHUE PACKPBIBaTh COJCpPKAHUE OMOJIOTMYECKUX TEPMHHOB M TOHSTHH: BHII,
NONYJISIIUs, TEHO(OH, HSBOJIONUS, ABMXKYIIHE CUIIBI ((DAKTOPHI) HSBOJIIOIUH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCHUCTEMA, MPOJYIEHTHI, KOHCYMEHTBI, PEAYyLEHTbl, €U MUTAHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHHUE Hu3JIaraTh OMOJIOrMYecKue Teopuu (dBojtonuoHHas teopus Y. JlapBuHa,
CUHTETUYECKAsT TEOPHUs DBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/IbIIIEBOTO
cxoactea K. M. bapa, uepenioBanus r1aBHbIX HAIPABICHUN U ITyTEW BOJIIOIUU A.
H. CegepriioBa, yuenus o 6uochepe B. 1. Bepnajackoro), onpenensiTe rpaHUIIbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yMEHHUE BJIAJIETh METOJIaMU HAy4YHOTO TO3HAHUS B OWOJIOTMM: HAONIOACHHUE U
OMMCAHUE UBBIX CHUCTEM, IMPOIECCOB U SIBIICHUM, OpraHu3alusi U MpPOBEJACHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIBUYKEHHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUA U 3aKOHOB, YMEHHUE JI€JIaTh BHIBObBI
Ha OCHOBAHMH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICTSATh CYIICCTBEHHBIC MTPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTr€OIIEHO30B U
DKOCUCTEM, OCOOCHHOCTHM  TMPOIIECCOB:  HACJIEACTBEHHOW  HM3MEHUYMBOCTH,



€CTECTBEHHOTO O0TOOpa, BUI000pA30BaHUs, MPUCIIOCOOIIEHHOCTH OPTraHU3MOB,
JEUCTBUS IKOJOTHYECKUX (PaKTOPOB HA OPTaHU3MBI, IIEPEHOCA BEILIECTB U MOTOKA
DHEPIMM B DKOCUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHWW B SKOCHUCTEMAax CBOEHU
MECTHOCTH, KPYyTOBOPOTA BEIIECTB M OMOT€OXMMHUUYECKUX IIUKJIOB B Onocdepe;
YMEHHE TMPUMEHATh TMOJNyUYCHHbIE 3HAHUS M1 OOBACHEHUS OHOJOTUYECKUX
MIPOILIECCOB U SIBJICHUM, JJISl IPUHATHSA MPAKTUYECKUX PEUIEHUN B MOBCEIHEBHOMN
XKU3HH C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKpPYXAaIOLIUX JIOAEH, COOI0IEHN HOPM IPAaMOTHOIO MOBEACHHS B OKpYKaroLel
OPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH MCIOJb30BAHUS JTOCTHUKEHUI
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

yMEHHUE pelaTh 3JEMEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBIATh CXEMbI
NepeHoca BeIleCTB U SHEPTUH B dKocucTeMax (LENu MUTaHus);

YMEHUE BBINOJHATH JIA0OPATOPHBIE U MPAKTUYECKHE PabOThI, COOI0IaTh PABUIIA
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTUYECKH  OICHMBATh U  HHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOBOW MH(pOpMalLMU, HAYYHO-TOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTUYECKHUE  IPOOJIEMBbI
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
Ouonoruueckyro MHGOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB, TIPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

Ne n/mm
IpOorpaMmmabl Bcero
1 buonorus xak Hayka 1
2 JKuBbIEe CHCTEMBI M X OpraHu3aIus 1
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 9
4 JKn3uenesTenbHOCTE KIIETKHU 8
5 Pa3zMuoxeHne 1 MHAUBUIYaTbHOE PA3BUTHE 4
OpraHU3MOB
6 HacnencTBeHHOCTL U N3MEHUYHUBOCTD 8
OpraHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIIOTHHI
8 PeszepBHoe Bpemst 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTshI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue pa3jiesioB U TeM

Ne n/mm
NPOrpamMMblI

1 DBOIIOIMOHHAS ONOIOT U

) Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha
3emiie

3 Opranu3Mbl U OKpyXkaroias cpeaa

4 Coo011ecTBa ¥ DKOIOTHUECKUE CUCTEMBI

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBO 4acoB

Bcero

10

10

34

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

0.5

2.5

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
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
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Nen/m Tema ypoka

buonorus B cucteme HaYK.MCTO,I[LI IIO3HaHUA

1
YKUBOW TIPUPOJIBI.

9 buonoruueckne cucTeMsl, TPOLECCH U UX
H3y4yeHue

3 XuMHUECKU# cocTaB KJIeTKU. Boga u
MUHEpaIbHBIE COTU

4 benku. CoctaB u cTpoeHue 0eaKoB
DepMeHTHl — OMOJIOTHYECKHE KaTalu3aToOPHhI.

5 JIaGoparophas pabota Ne 1 «3yuenue
KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA
MpUMEpE aMUIIa3bl WA KaTalla3bl)»

6 YrieBoasl. JIumuast

7 HyxnennoBeie kucinotel. ATO

8 KonTponbsHnas padoralNel

9 Wcropust 1 METOIBI M3yUEHUS KIIETKH.

Knerounas TCOpHUA

10 KieTka xak mesocTHas XuBas CUCTeEMa

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTshI

0.5

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

bubmuorexa [JOK
https://m.edso00.ru/863e6564

bubmuorexa [JOK
https://m.edso00.ru/863e674e

bu6nmoreka [JOK
https://m.edso0.ru/863e6b72

bu6nmoreka [JOK
https://m.edso0.ru/863e6b72

bu6mmoreka [JOK
https://m.edso0.ru/863e6870

bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5c

bu6mmorexa [IOK
https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

12

13

14

15

16

17

18
19

20

21

22

CrpoeHne 3yKapruOTHUECKOM KIETKH.
JlaGopaTtopHas pabota Ne 2 «3yuenue
CTPOCHUS KJIIETOK PAaCTEHUH, )KUBOTHBIX,
rpuOOB M OaKTEpU 1O MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpEnapaTax U UX OMHCAHUE)

OOMEH BELIECTB WIH META00IN3M
dortocunTe3. XeMOCHHTE3

DHepreTuYecKuii 0OMeH

JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muto3. Jlaboparopuas pabora Ne 3
«Habmroienne MUTO3a B KJIETKaX KOHYHKA

KOpCIIKA JIYKa Ha TOTOBBIX MUKPOIIpCIIapaTax»

buocunres 6enka. Peakuus MaTpuaHOTO
CHHTE32

Tpaucasus — Onocunres Oenka

Hexknerounsie hopmbl )KM3HU — BUPYCHI

KonTponbsHas padoralNe2

DopMBbI pa3MHOKEHHSI OPTaHU3MOB

Meiios

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
Orm1010TBOpEHHE.

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubmuoreka [JOK
https://m.edso00.ru/863e766¢

bubmuorexa [JOK
https://m.eds00.ru/863e7c98

bubmuorexa [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [JOK
https://m.eds00.ru/863e796e

bu6mmoreka [JOK
https://m.eds00.ru/863e796e

bu6mmorexa [IOK
https://m.edso00.ru/863e7540

bu6mmorexa [IOK
https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
bu6mmorexa [IOK
https://m.edsoo0.ru/863e7f4a

bu6mmorekxa [IOK
https://m.edso00.ru/863e81b6



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
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

23

24

25

26

27

28

29

30
31

32

33

34

I/IH,I[I/IBI/I,Z[yaJ'II)HOC Pa3sBUTHEC OPraHU3MOB

I'eneTnka — HayKa O HaCJICACTBCHHOCTHU U
I/I3M€HLII/IBOCTI/I.3aKOHOMCpHOCTI/I
HaCJICIJOBaHUA HpI/ISHaKOB.MOHOFI/I6pI/II[HOG
CKpCIIMBAaHHUC.

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHCHMOI'O HACJICAOBAHUS IIPU3HAKOB.

CHCHJ’IGHHOC HaCJICJOBAHUC ITPU3HAKOB.

I'enernka nona. HacnenoBanue npu3HaKkoB,
CIIETJIEHHBIX C MOJIOM

H3menunBocTs. HenacneacteenHas
M3MEeHYUBOCTh. JlaboparopHas padora Ne 6.
Nzyuenne moanuKamoHHOW U3MEHYUBOCTH,
ITIOCTPOEHHUE BAPUALIMOHHOTO Psiaa U
BAPUALIMOHHON KPUBON»

HacnencTBeHHas H3MEHUYMBOCTb.

I'eneruka yenoseka
KonTponbHas padoraNe3
Cenexnus Kak HayKa U IpoLecc

MeTobl M JOCTHKEHUS CEJIEKIIUHA PACTCHUHN U
SKUBOTHBIX

broTtexHomorus Kak oTpaciib MPONU3BOJICTBA

bubmuorexa [JOK
https://m.eds00.ru/863e8436

bubmuoreka [JOK
https://m.edso00.ru/863e86f2

bubmuoreka [JOK
https://m.edso0.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe
bu6mmorexa [IOK
https://m.edso00.ru/863e8d78

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

bu6mmoreka [JOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5



11 KITACC

Ne ni/n

Tema ypoka

DBOJIONUS U METOIbI €€ N3YUCHHUS

Hcropus pa3BUTHS IPECTaBICHUN 00
3BOJIIOLIUH

MukposBonronus

HOHy.HHHI/ISI KakK 3JICMCHTAapHaA CIUMHUIIA BUa
u 3Bosonuu. JlabopatopHas padora Ne 1
«CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY
KPUTEPUIO»

JIBuokymiye cuibl (37eMeHTapHbIe (pakToph)
IBOJIIOLUH

EctectBenHblit 0TO0p U €ro popmbl

Pe3ynbTaThl 3BOIOIUU: TIPUCITOCOOIICHHOCTD
OpraHWU3MOB M BH000pa30oBaHuE.
JlaGopaTtopnast pabota Ne 2 «Onucanue
MPHUCTIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepar»

HaHpaBJ’ICHI/ISI " IIYTH MAaKpO3BOJIOLUA

HeoOpatumocTs 3BoIONNN

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThbI

0.5

0.5

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/863ea20e

bubmnoreka IIOK
https://m.edso00.ru/863e9570

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

bu6anoreka LIOK
https://m.edso00.ru/863e99c6

bu6nuorexa [IOK
https://m.edsoo.ru/863e9da4

bu6nuorexa [IOK
https://m.edsoo.ru/863e9ed0

but6mmorexa [IOK
https://m.edso0.ru/863e9fde

but6mmorexa [IOK
https://m.edsoo.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
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

11

12

13

14

15

16

17

18

19

20
21

22

23

Kontposbnas paboraNel

Uctopust xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS

I'nnotessl IMPOUCXOXKACHUA )KN3HU HA 3emie

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoaam

OCHOBHBIE 3TaIbI 9BOJJIIOLIUU PACTUTCIIBHOTO
U )KMBOTHOTr0 Mupa. [Ipaktuueckas pabora Ne
1 «/3yueHune UCKOMmaeMbIX OCTaTKOB
paCTeHI/Iﬁ 1 ) KUBOTHBIX B KOJUJICKIIUAX))

CoBpemeHHas cucTeMa OpraHu4eckoro Mupa
DOBoTOLUS YeT0BeKa (aHTPOIOTreHe3)

JIBroky1e cuibl ((pakTophl) aHTPOIIOTEHE3a

OcHOBHBIE CTaauH 3BOJTIOIHUHN YECIOBCKA

YenoBeueckue pachl U IPUPOAHBIC afalITalluN
YCIOBCKa

KonTtponbHas paboraNe2

DKOJI0Tus Kak HayKa
Cpenpl oOuTaHus U SKOJIOrHYecKre haKkToOpbl

AbGuoTtndeckue daxktopsl. JJabopaTtopHas
pabota Ne 3. «Mopdonornueckue
0COOEHHOCTH PacTEHHI U3 pa3HbIX MECT
oOuTaHUY.
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buotnueckue pakTopsl

DKOJIOTHYECKHE XapaKTCPUCTUKHU ITOITYJIALUHA.

[Tpaktuueckas padota Ne 2 «Iloacuér
IUIOTHOCTHU MOIYJISLIMNA Pa3HbIX BUIOB
pacTeHuin»

Coo01ecTBa OpraHu3MoOB — OHOIIEHO3

DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI)

OcCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
Oxonoruyeckue nupamuabl. CBoiicTBa
skocucteM. Cykueccus

HpI/IpO,Z[HBIe OKOCUCTCMbI U aHTPOIIOI'CHHBIC
OKOCHUCTEMbI

KontponbHas paboraNe3

buocdepa — rinobdanpHas 3xocucTeMa 3eMiIu

3aKOHOMEPHOCTH CYIIECTBOBAHUS OHochepsl
YenoseuecTBO B Onochepe 3emiun

COCYH_ICCTBOBE[HI/IC IpHUpPOAbI K HCJIOBCUCCTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

CdhopmupoBaHHOCTH, 3HAHUK O MECT€ U POJIM OHOJOTHH B CHCTEME
HAay4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa M HAay4YHOTO MHUPOBO33pPEHUS; O
BKJIQJIE POCCUMCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Owosorny; (QYHKIMOHAIBHOH T'PAaMOTHOCTH 4YEJIOBEKAa JUIS PEIICHUS

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJAEpKaHUE OMOIOIMYECKUX TEPMUHOB U MOHATHM:
’KHM3HB, KJIETKa, OpraHu3M; MeTaboau3M (0OMEH BEIIECTB U MpEeBpaIlCHHE
SHEPruH), TOMEOCTa3 (CaMOpPETyYJISLKUs), YPOBHEBAs OpPraHU3aLUs JKUBBIX
CUCTEM, CaMOBOCIIPOM3BEAEHUE (pEenpoAYKLMs), HacIeACTBEHHOCTb,

HU3MCHYUBOCTD, POCT U Pa3BHUTHC

YMenne uznaraTb OMOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MytanuoHHas), 3akonbl (I. Mennens, T. Moprana, H.I. BaBunosa) u
yuyeHuss (0 ILIEHTpax MHOrooOpas3uss M NPOHCXOXNKAECHUS KYJIbTYPHBIX
pacrennii H.J. BaBunoBa), onpenensiTe rpaHullbl UX NPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BiaZeTb METOJaMU Hay4dHOT'O IT03HaHus B OnoJioruu (HaboieHne
W OIMCaHWE >XHBBIX CHUCTEM, NPOIECCOB W SBIICHHIA; OpraHM3alus M
poBeieHne OMOJIOTHUECKOTO HKCIEPUMEHTA, BBIABWKEHHE TIMIIOTE3bI;
BBISIBIIGHHE  3aBHCHMOCTH  MEXAY  HMCCIEIyeMbIMH  BEIMYMHAMH,
OOBSICHEHHE TIOJIyYEHHBIX PE3yJlIbTaTOB, WCIOIb30BAHHBIX HAYYHBIX
MOHATUH, TEOpPUH W 3aKOHOB, yMEHHE JeJaTh BBIBOJBI Ha OCHOBAHUHU

MIOJTyYEHHBIX PE3yJIbTaTOB)

YMeHMe BBIIEIATh CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U OYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB;
O0COOCHHOCTH TPOIIECCOB OOMEHa BEIECTB M MPEBpALICHHS] SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U DHEPreTHYecKoro oOMeHa,
XEMOCHUHTE3a, MHUTO03a, Mei03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHUS,

HHAUBUAYAJIBHOT'O PA3BUTHS OpraHrU3Ma (OHTOFCHC3)
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11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

YMeHne NpuMeHsTh NOTy4YeHHbIE 3HAHUS 11 OOBSICHEHUS] OMOJIOTMYECKIX
IIPOLIECCOB U SBJICHUW, JUI1 IPUHATUSA IPAKTUYECKUX PpELICHUH B
MIOBCEJTHEBHON JKM3HM B LeIAX obOecredeHus: O0€30IaCHOCTH CBOETrO
3I0pOBbsI M 3JI0POBbsl OKPYXKAIOWIUX JIOAEH, COOJIOAEHUS HOpPM
IPAMOTHOI'O IOBEIECHMS B OKpPYXKaloLled NPUPOIHOM Cpere; NOHUMaHUE
HEOO0XOAMMOCTH HCIOJIB30BAHUS TOCTH)KEHUH COBPEMEHHOW OWOJIOTHUH U

OMOTEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

YMenue peuiath J3JICMCHTAPHBIC TCHCTHYCCKUC 3adad4u Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKp€IIMBAaHUE, CHCIINICHHOC HACICAOBAHUEC, COCTaBJIATh
CXEMbI MOHOFI/I6pI/II[HOFO CKp€HIMBaHUA I MIPEACKa3aHWA HACJICAOBaHUA

IIPU3HAKOB y OpPraHU3MOB

YMeHue BBINONHATH JJA0OpaTOpHbIE U MpPaKTUUECKHUe padoThl, COOII0AThH

npaBuia mpu paboTe ¢ y4eOHBIM U J1a00paTOpHBIM 000pyI0BaHUEM

YMeHHe KpUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOI0 COJIEP KAaHUS, BKIIIOUYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTOYHUKOB (CMMU, HaydHO-TIONyNspHBIE MaTepHalbl);
ATHUYECKHE aCTEeKThl COBPEMEHHBIX UCCIIEeIOBaHUI B OMOJIOTUYU, MEIUIINHE,

OMOTEXHOIOTUH

YMeHue co3naBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS,
0000mmasi OMOJOTUYECKYI0 HH(POPMAIMIO0 W3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATHHHBIN alrrapar ouonoruu

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero o0mero 00pa3oBaHus

ChopMHpPOBAaHHOCTh 3HAHMK O MeCTE€ M pOJM OHUOJOTUHU B CHUCTEME
Hay4YHOT'O 3HAHUSl €CTECTBEHHBIX HayK, B (HOPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KApTUHBI MHpa W HAay4YHOIO MHPOBO33PEHUS; O
BKJIaJIE POCCUUCKHX U 3apyOeXHBIX YUEHBIX-OMOJOTOB B pa3BHUTHE
Oouosornu; (PyHKIIMOHATHHOM TPAMOTHOCTH 4YEJIOBEKAa ISl PpelIeHUs

JKHU3HCHHBIX 3aJ1a4

YMeHne packpblBaTh COJIEpP)KaHUE OMOJOTUYECKUX TEPMUHOB U TIOHATHMA:
BUJ, TIOMYNALUS, T€HO(OHJ, DBOIIONUS, ABIKYIIHE CUIBI ((HaKTOpPHI)
OBOJIIOIMM,  TMPHUCIOCOOTIEHHOCTh  OPraHM3MOB,  BHUJ000pa3oBaHUE,

9KOJIOTMYECKHe (aKTOpbl, 3KOCHCTEMA, MPOAYLUEHThl, KOHCYMEHTHI,



pPEAYUEHTHI, I[EeNH MUTaHHUS, SKOJIOTHYECKas MNUpaMUa, OHUOTEOICHO3,
6uocdepa

YMeHue u3naratb OHMOJNIOTHYECKHE TEOpUU (PBOMIOLMOHHAS Teopus Y.
JlapBuHa, CUHTETUYECKAsI TEOPHSI SBOJIIOLMH), 3AKOHBI U 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoactea K.M. bapa, uepegoBaHus ri1aBHBIX HalpaBlIeHUN
nu mnyred sBomonmn A.H. CepepuoBa, ydenmss o Owochepe B.H.
BepHnanckoro), omnpeaensTb TpaHHUIbl HMX TMPUMEHUMOCTH K JKUBBIM

cucreMmam

YMeHue BafieTh METOIaMi HAyYHOTO [TO3HAHMS B OMOJIOTHH (HaOII0JeHe
U OINUCaHHWE >UBBIX CUCTEM, IPOLECCOB M SIBICHHH; OpraHu3auus Hu
IIpOoBeieHuEe OMOJIOTHUECKOr0 HKCIEPUMEHTA, BbIABMKEHHE TI'MIIOTE3bI;
BBISIBJICHHME  3aBUCUMOCTH  MEXAY  HUCCIEIyeMbIMH  BEJIMYMHAMH,
OOBSICHEHHE TOJYYEHHBIX pE3YyJIbTAaTOB, MCIOJIb30BAHHBIX HAyYHBIX
NOHATUH, TEOpUH M 3aKOHOB; yMEHHME JejaTh BBIBOJbI Ha OCHOBAHUU

TIOJIYUYCHHBIX pCSYHbTaTOB)

YMeHHue BBIACNATh CYHIECTBEHHBIE MPU3HAKH CTPOCHUS OHOJIOTHYECKHX
00BEKTOB: BUJOB, MOMYJSIUHN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTreOIIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACIEACTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOTO orbopa, BU1000pa3oBaHus,
MIPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JCHCTBUS IKOJIOTHUECKUX (aKTOPOB Ha
OpraHu3Mbl, MEPEeHOCa BEIIECTB M IOTOKAa SHEPrdU B IKOCHUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHH B  JKOCHUCTEMax CBOEW  MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onochepe

YMmenne MPUMCHATD MMOJYUYCHHBIC 3HAHUA JTJIA 00BSICHEHUST OMOJIOTHYECKUX
NPOLECCOB W SBICHMH, Ui TPHUHATHS MPAKTUYECKUX pelIeHUH B
MOBCEJTHEBHON JKM3HM B LEIIX oOecreyeHusi Oe30IacHOCTH CBOEro
3M0POBbSI M 37I0POBbSl OKPYXKAIOIIUX JIIOJEH, COOMIONCHUS HOPM
IPAMOTHOI'O IOBEICHHSI B OKPYKAKOUIEH NMPUPOJHON Cpese; NMOHUMAaHHE
HE00XO0AMMOCTH UCIIOIb30BAHUS JOCTHXKEHUI COBPEMEHHOW OMOJIOTHH /17151
panMoHaIBFHOTO IPUPOAOIOIb30BAHUS

YMeHue pemaTh 3J€MEHTapHble OWOJOTMYECKHE 3ajjaud, COCTaBIATh
CXEMBI IEPEeHOCa BEIECTB U PHEPTUHU B IKOCHCTeMax (IeTH MTUTaHU)
YMeHHe BBINOJIHATH JIAOOpAaTOPHBIE M MPaKTHUECKUE paboThl, cOOII0AATh
MpaBwIa Ipu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyAOBaHUEM
YMeHHe KpUTHYECKH OLIEHUBaTh M MHTEPIPETUPOBATH HH(POPMAIIUIO
OHMOJIOTUYECKOTO COCPIKAaHUs, BKIFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3

paznuuHbIX ucToYHMKOB (CMMU, HaydHO-mONyNsipHBIE MAaTepHUaIbl);
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paccMaTpuBaTh TI00aNbHBIE HKOJOTHUECKUE MPOOIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO
YMeHue cosgaBaTh COOCTBEHHBIE NMHCbMEHHBIE W YCTHBIE COOOLICHHSA,

00001asi OMOJOTUYECKYI0O HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH TTOHATHHHBIN alrapar ouonoruu



HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

11

1.2

2.1

2.2

3.1

3.2

3.3

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xkak Hayka

Buonoruss — Hayka o >xuBoii mnpupone. Ponp Ouonormm B (QopMHUpOBaHUH

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOrHYeCKHX HAyK

Metoapl TO3HaHMUA JKUBOW TPUPOAbI (HAOMIONEHHE, SKCIEPUMEHT, OIMHUCAHHE,

u3MepeHue, Kiaccuukalys, MoIEIMPOBAaHUE, CTaTUCTUUYECKas 00pabOoTKa JaHHbIX )
JKuBble cucTeMbl U X OpraHu3aLus

Kupble cuctembl (OuMocucTeMBbl) Kak MNpeAMET u3ydeHus Ouosiornu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

YpoBHUM oOpraHuzanMyu OMOCHCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KJIETOYHbIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi
XVMUYECKUH COCTaB U CTPOCHUE KIIETKU

XHUMUYECKUHN COCTaB KIJICTKH. XUMHYECKHE QJICMCHTBHI. MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bona u MHUHCPAJIBbHBIC BCIICCTBA. CDYHKI_II/II/I BOJIbl U MUHCPAJIbHBIX

BelecTB B kietke. [Togiepxanne 0CMOTHYECKOTO OanaHca

benku. CoctaB u crTpoeHue OenkoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
HezameHnMble ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIH COCTaB. YpPOBHU
CTPYKTYpbl ~ O€JIKOBOM MoJeKynbsl (TepBUYHAs, BTOpPUYHAs, TpPeTHUYHAs H
YeTBEpPTUYHAS CTPYKTYpa). XUMUYECKHE cBOiicTBa OenkoB. buonornyeckue GyHKIuu
O€JKOB.

®epMeHThI — OroIornueckue karaau3aTopsl. CTpoeHue pepmeHTa: akTUBHBIHN LIEHTD,
cyoctparHas crnenuduuHocts. Kodepmentsl. Buramunbl. Otianuns gepmMeHTOB OT

HCOPTraHNYCCKUX KaTaJIn3aTOPOB

VYraeBoasl: MOHOcaxapubl (TJIOKO3a, pub0o3a M JAe30Kcupubo03a), arcaxapuibl
(caxapoza, JakTO3a) W IOJMCaxapuabl (Kpaxmall, TJHMKOIEH, LEIII0iI03a).
buonoruueckue GyHKIUU YrIIEBOAOB.

Jlunuael: TpurauLepuasl, crepousl, Gochomunuasl. 'uapopunbHo-TUAPOGHOOHBIE
cBoiicTBa. buonormueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB U

JIMTINA0OB KaK HCTOUYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxneunossie xucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX

kuciaot. Crpoenue u Gpynkuun JJHK. Ctpoenne u ¢pynkunu PHK. AT®: crpoenue u
byHKIMHA
[luronorus — Hayka o kierke. Kietounas reopus. MeToapl H3ydeHHs KIETOK

Knerka kak wnenoctHas skuBas cuctema. OOImMe NpHU3HAKW KJIETOK: 3aMKHYTas
HapyxHas MmemOpana, mosiekyinbl JIHK kak renetnyeckuit anmapat, cuctemMa CUHTE3a

OeJka

Tunbl KIETOK: 3yKapuoTHyecKass U IpokapuoTHuyeckas. OCOOEHHOCTH CTPOCHMS
npokapuoTuyeckon — kietku.  Kierounas — crenka — Oaktepuit.  CtpoeHme
9YKapHOTHYECKOU KIeTKH. OCHOBHBIC OTJIMYHS PACTUTEIHHOM, )KUBOTHON U TPUOHOM

KIICTKH

[ToBepXHOCTHBIC CTPYKTYPHI KJIETOK — KJICTOYHAS CTCHKA, TIMKOKAJIUKC, UX () YHKITHH.
[TnazmaTuueckas memOpana, e€ cBoiictBa U ¢pyHkIuu. L{uTomnasma u e€ opraHouIbI.
OnnoMeMOpaHHbIe OpraHOUBI KIETKU: dHAoIIa3Matuueckas cetb (JI1C), anmnmapar
lonpmxu, nu3zocombl. [loayaBTOHOMHBIE OPTraHOMIBI KJIETKH: MHUTOXOHIPHH,
mwiactuael.  [IpoucxoxaeHne MHUTOXOHAPUNA W IUIacTUA. Buasl  1actuf.
HemeMmOpanHbie opraHoubl KJIETKH: PUOOCOMBI, KIIETOYHBIM ILIEHTP, PECHHUYKH,

KIyTUKU. OyHKIIMY OpraHOUI0B KJIETKU. BKitoueHus

SAnpo — perynaropHbiii ueHtp kieTku. CrpoeHue sjapa: sjiepHas 000504Ka,

KapHoIlIa3Ma, XpPOMAaTHH, SAAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE
JKusHenesaTenbHOCTh KIETKH

OOmeHn BemiecTB, WJIM MeTa0OIU3M. AccUMUISAIUS (IUIaCTUYECKUM OOMEH) u
JTUCCUMUIISINSA  (PHEPreTHYeCKuid OOMEH) — JB€ CTOPOHBI €IMHOr0 Ipoliecca
MeTabonu3Mma. Tumbl oOMeHa BellecTB: aBTOTPOGHBIH M TrerepoTpodHbIid. Pomb

(l)epMeHTOB B OOMEHE BCIICCTB U MMPEBPAICHUN SHCPTHUU B KIICTKC

®ortocunte3. CBetoBast U TeMHOBas ¢asbl dorocuHTe3a. Peaknuu ¢doTtocuHTE3A.
OddexktuBHOCTH (PoTOCHMHTE3a. 3HaueHHEe (OTOCHHTE3a MJIA KU3HH Ha 3emIe.
Brnusiane ycnmoBuit cpeapl Ha  (POTOCHHTE3 W CHOCOOBI  TOBBIMICHUS]  €TO
MPOJIYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIe OakTepuu. 3HaAUCHUE XEMOCHHTEe3a ISl KU3HU

Ha 3emiie

OHepreTuyecknii oOMeH B KIeTKe. PaclieniieHne BeLECTB, BbBIACICHUE H
aKKyMYJIMPOBAaHHE HPHEPTUM B KJIETKE. DTalbl 3HEepreTuyeckoro ooMeHa. I ukonus.
Bbpoxxenne u ero Buabl. KucnopogHoe oOKuCIE€HHE, WM KJIETOYHOE JIbIXaHUE.

O PeKkTUBHOCTD IHEPTETHUECKOTO OOMEHa



4.4

4.5

5.1

5.2

5.3

5.4

5.5

Peakuuu matpuunoro cunresa. I'enetnueckas mHpopmauus u JIHK. Peanmuzarus
TCHETHYECKOM HWHPOpMaUMU B KJETKe. [ eHeTHyeckuid KOO M €ero CBOWCTBA.
Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancnmsaums — OuocuHTe3 Oenka.

KoaupoBanue amunokucior. Pons pubocom B 6buocuHTese Oenka

Heknerounsie Qopmbl ku3Hu — BHpYChl. Mctopuss oTkpeiTus Bupycos (/1.W.
WBanoBckuii). OcoOEHHOCTH CTPOCHHMSI M KHU3HEACITEILHOCTH  BHPYCOB.
baktepuodaru. boyie3nu pacTeHHid, )KUBOTHBIX U Y€TIOBEKA, BBI3HIBAEMBIC BUPYCAMH.
Bupyc nummynonedumnura yenoseka (BUY) — Bo3oynurens CIIM/a. Ilpodunakrika

pacnpocTpaHeHUs] BUPYCHBIX 3a00€BaHUI
PasmHOXeHMe U UHANBUIYAIbHOE PA3BUTHE OPraHU3MOB

Kiterounslii UK, WM )KM3HEHHBIN UK KieTku. MHTepdaza u muto3s. [Iporeccsr,
nporekawmue B uHtepdase. Perumkamus — peaknus matpuuHoro cunreza JJHK.
Crpoenue XxpoMocoMm. XpOMOCOMHBIM HabOp — KapuoTum. JUIUIOMAHBIA WU
TaIUIONIHBI  XPOMOCOMHBIE Ha0Ophl. XpomaTuabl. lluronormueckne OCHOBBI
Pa3MHOKEHHUS U UH/IMBUYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knerkn — muto3. Ctaauu Mutosa. [Ipoueccsl, mpoucxoasdiue Ha pa3HbIX

CTaIUSIX MUTO3a. BHOJIOrHUeCcKU CMBICII MHUTO3a

@opMBl Pa3MHOXKEHHS OpPraHU3MOB: Oecnoinoe u mosoBoe. Buasl Gecrosoro
pPa3MHOXXEHHUS: [JE€JIEHHE HaJABOE, I[OYKOBAaHHUE OJHO- U MHOIOKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KIIOHHUPOBaHHE

OpraHu3MoB, €Iro 3HA4YCHUC JI CCICKIIUN

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECoI0ro.
Meito3. Craguu meiiosa. ITponeccsl, npoucxoasimue Ha craausx Merosa. [losenenue

XpoMocoM B Mero3e. Kpoccunrosep. broaornyeckuii CMbIC M 3HaYEHUE MEN03a

["amerorenes — mporecc 0O0pa30BaHUs MOJIOBBIX KIETOK Y JKHBOTHBIX. [lomoBwie
JKEJIE3bl: CCMCHHUKU U SUYHUKU. O6p330BaHI/Ie " pa3BUTHC ITOJIOBBIX KJICTOK — raMeET
(cepmaro3ou/, SIUIEKIETKA) — criepMaTorere3 u ooreHe3. OCOOEHHOCTH CTPOCHUS

SIMIIEKIIETOK U ciepmaro3onioB. OmnonorBopenue. [laprenorenes

WNunuBuayansHoe pa3BUTHE (OHTOreHE3). DMOpPHOHANBHOE pa3BUTHE (IMOPHUOTEHES).
Otanbl SMOPHOHAIBHOTO PA3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE,
racTpyJssus, OPTraHOTEHE3. [TocTamOpuoHaIbHOE pa3BuUTHE. Turnbl
MOCTAIMOPUOHAIBHOTO PA3BUTHS: IPSIMOE, HEMpsAMOoe (JTMUMHOYHOE). BriusHue cpesl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOTO PAacCTEHHS: CTPOCHHE CEMEHH,

CTaauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTDb OPraHN3MOB
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IIpeamer u 3agaum reHeTukd. McTopus pasBuTHsA TeHETHKU. BKiiax poCcCUHCKUX U
3apyOeKHBIX ~ Yy4€HBIX B pa3BUTUE  TIEHETUKU.  MeTOApl  T€HETHUKH
(rubpu10JI0rnYecKUil, TUTOr€HEeTHUECKU, MOJIEKYJIApHO-TeHeTHYeCcKuil). OCHOBHbIE
TCHETUYECKUE IOHATHs. ['eHeTndeckas CHMBOJIMKA, HCIOIb3yeMas B CXeMmax

CKpEILIMBaHUI

3aKOHOMEPHOCTU HACJIEJIOBAHMS IMPU3HAKOB, YyCTaHOBIEHHble [. MeHnaenem.
MoHorubpuiHoe CKpeulMBaHue. 3aKoH eauHooOpa3ust THOPHUIOB  IEPBOTO
nokosieHus. IlpaBuno noMuHUpoBaHuUs. 3aKOH paclllelUIeHHs Mpu3HaKkoB. ['unoresa
yuCcTOTHI rameT. [loHOe U HenoJaHOEe TOMUHUPOBAHUE.

JuruOpunHoe ckpemyBaHue. 3aKOH HE3aBUCHUMOIO HAcleJAOBaHUS IPU3HAKOB.
[{uToreHeTuueckue OCHOBBI JUTMOPUAHOIO CKpELIMBaHUA. AHaJINW3UPYOIIEe
cKkpeuuBaHue. Vcnosb30BaHue aHAIM3UPYIOIIETO CKPEIIMBAHUA I ONPEICICHUS

reHoTHIa 0coou

CueruieHHOe HaclielloBaHHe Mpu3HakoB. Pabora T. Moprana mo cCuHEIICHHOMY
HaCJIe/IOBAaHHUIO T'eHOB. HapyllieHue CIenieHus TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.
XpOMOCOMHasI TEOPUS HACIICJCTBCHHOCTH. | eHEeTHUECKHEe KapThl.

['enetnka mona. XpPOMOCOMHOE OIpeneleHrue TMojia. AYTOCOMBI M TOJIOBBIC
XpoMocoMbl. ['OMorameTrHbie M TreTeporaMeTHble OpraHu3Mbl. HacienoBanue

IIPU3HAKOB, COCIINICHHBIX C I10JIOM

M3MeHunBOCTh. BHibl ©13MEHUYMBOCTU: HEHACIIEACTBEHHAs. U HAcJeACTBEHHas. Poib
cpeabl B HEHACJEICTBEHHONM W3MEHUMBOCTU. XapaKTepUCTHKa MOAM(DUKALMOHHOM
W3MEHYMBOCTH. BapuanMoOHHBIA psx W BapualuMoHHas kpuBas. Hopma peaknmu
npu3Haka. KoyMyecTBEHHbIE M KadyeCTBEHHBIE INPU3HAKM M WX HOpPMa pEaKIMH.

CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH

HacnencrBeHHas, WiIM  TeHOTHNMYECKas, U3MEHYMBOCTb. KoMOuHaTHBHas
U3MEHYMBOCTh. Meio3 u moJoBOH mpolecc — OCHOBa KOMOWHATHBHOI
M3MEHYMBOCTH. MyTannoHHas nW3MeHuuBoCTh. Kiaccudukamnus myrauuii: reHHbIE
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUYMHBl MyTanuil. MyrareHHble (aKTOpBHI.

3aK0H rOMOJIOTHYECKHUX psAAOB B HacjeacTBeHHoM n3MeHunBoctyd H.M. BaBunosa

I'enetuka uenoseka. Kapuorun denoBexka. OCHOBHBIE METOJIbI TEHETHKU UYEJIOBEKA:
reHeaIOTUYeCKU, OJIM3HEIIOBBIH, IIUTOT€HETUYECKUH, OMOXMMHUYECKHIA,
MOJIEKYJIIPHO-TEHETUYECKH. CoBpeMeHHOE ONpeAcIICHUE T€HOTHUIIA;
MOJTHOT€HOMHOE CEKBEHUPOBAHNE, TCHOTUITMPOBAHUE, B TOM Ynclie ¢ moMoibio [T1{P-
ananusa. HacienctBeHnnble 3a00iieBaHHMS YeIOBEKA: T'€HHBIE OO0JIE3HH, OOJE3HH C
HACJIEJICTBEHHOW MPEIPacloIoKEHHOCThI0, XPOMOCOMHEIE Oone3Hu. ComaTHueckue
U TEeHepaTHBHbIE MyTaluu. [IpUHIUIBI 310pOBOTO 00pa3a >XKU3HM, AHMATHOCTUKH,

NpoQUIAKTUKU U JIeUEeHUS TEeHEeTHYecKux Oosie3Hed. Meauko-reHeTnyecKoe
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KOHCYJIbTHUPOBAHUC. 3HayeHue MGI[HHHHCKOﬁ TCHCTUKU B TMPCAOTBPALICHUU U

JICHCHHNU I'€CHETUYCCKUX 3360H€BaHI/Iﬁ YCJIOBCKA
Cenexnuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekusi KaKk HayKa U Mpoliecc. 3apoXKICHUE CEICKIUU U JIOMECTUKALMS. YUeHUe
H.. BaBuiioBa o eHTpax MpOUCXOKACHUS 1 MHOT000pa3usl KYJIbTYPHBIX PACTCHUIA.

HeHTpBI MMPOUCXOXKACHUSA JOMAIIHUX KNUBOTHBIX. COpT, nmopoaa, miraMmm

CoBpeMeHHbIE METOJbI celleKIMH. MaccoBbli M MHIUBHUIYaJbHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUil M >KUBOTHBIX. OneHKa -5KcTepbepa. bInM3KopoJacTBEHHOE
cKkpemuBaHue — wWHOpuauHT. Ywmcras nuHWS. CKpemMBaHWE YHCTHIX JIMHHMA.
I'ereposuc, unm rubpuaHas cwia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPHJIMHT.
Otnanéunas rubpuauzanus u e€ ycrnexu. VMcKycCTBEHHBIM MyTareHe3 U MOJIy4eHHe

IIOJIHIIIIOUOOB. I[OCTI/I)KCHI/IH CCIICKIINH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buoTtexHonorus kak oTpacib Mpou3BOACTBA. ['eHHAss MHXKeHepHsl. DTalbl CO3/1aHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. KieTouHas uHXeHepHs.
Kinerounsie kynbTypbl. MUKpOKJIOHAIbHOE pa3MHOKeHUE pacTeHuil. Kionuposanue
BBICOKOIIPOJYKTHUBHBIX CEIbCKOXO3AUCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHUE H

studeckue mpodnemsl. MO — reneTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI

11 KITACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMeHT coAepKAHUA

OBOJIIOLIMOHHAsL OHOJIOTUS

OBOJTIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaeTensCcTBa HBOIONMH. [lalleOHTOIOrHYeCKHE: TTOCIEA0BATEIFHOCTD TOSBIICHUS
BUJIOB B MAJICOHTOJIOTHUECKOM JIEeTONHCH, TepexoiHble popmbl. buoreorpaduueckue:
CXOJCTBO M paznuuue (payH u (prop MaTEpUKOB U OCTPOBOB. DIMOPHUOIOTHYECKUE:
CXOJICTBA M pa3iWyMsi SMOPHUOHOB pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMHYECKHE: TOMOJIOTHYHBIC, aHATOTHYHbBIE, PYANMEHTApHBIC OPTaHbl, aTABU3MEI.
MonexkyasipHO-OMOXUMUYECKHEe: CXOJCTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH U

OCHOBHBIX META0OJNYECKUX MTyTEH Y BCEX OPraHU3MOB

OpomononHas Tteopuss Y. JlapBuHa. IIpeanocbuikn BO3HUKHOBEHMS JapBUHU3MA.
JIBIDKYIIME CHIIBI SBOJIIOLIMU BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MpPU
OTPaHUYEHHOCTH  PECYpCOB, HEONpeleNnéHHas  W3MEHYMBOCTb, Ooppba  3a

CYIIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)
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1.5

2.1

2.2

2.3

2.4

Cunrerndeckas Teopuss odBomoruu  (CTD) ®  OCHOBHBIE €€ TOJOXKCHHS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIONUN

JBrxyiue cuibl (hakTopsl) BOJIIOLUHU BUJIOB B IpUpoe. MyTalMOHHBIH porecce 1
KOMOWHATHBHAs M3MEHYUBOCTb. [lonMysiiMOHHbIE BOJMHBI U Jperid reHoB. M3omsauus
u murpanusi. EctecTBeHHbI 0TOOp — HampaBisOIui GakTop 3Botonud. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh  OPraHM3MOB  Kak  pe3ynbTaT  3Bomouuu. Ilpumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI U UAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuun Buzma. OcHOBHBIE (DOPMBI BHI000pa30BaHMSL:

reorpaduueckoe, 3K0JIOrHIecKoe

MakposBonronus. DopMBbI JBOJIIOLIAHN: ¢bunernaeckas, JMBEpPreHTHAs,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. H606p8.TI/IMOCTL 9BOJIFOIINH
Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

JoHayuyHble TIpEACTaBICHHMS O 3apOKICHUM O>KU3HU. HayuHble THUIOTE3bI
BO3HUKHOBCHHMS KU3HH Ha 3eMJie: aOMOTeHE3 U MaHCTIEpMHUS. XUMHYECKas SBOJIOIIHS.
DKCIEPUMEHTAIBHOE TOATBEPKIACHUE XUMUUYECKOW 3BOJONMHU. HavanbHbie 3Tarmbl
ouosornueckoi 3omonun. ['unoreza PHK-mupa. TlepBbie KJI€TKH U UX 3BOJIOLHMS.

@opMHUpPOBAaHNE OCHOBHBIX I'PYIII ’KMBBIX OPTaHU3MOB

Pazutue >xu3um Ha 3emsie mo spam u nepuoaaMm. Kartapxeil. Apxeickas u
npoTepo3oiickas spbl. [laneo3oiickas spa u e€ nepuoibl: KeMOpUHCKUI, OPIOBUKCKUIA,
CUJIYPUHCKHM, NEBOHCKHN, KAMEHHOYTIOJIbHBIN, NepMCKU. Me3o3olckas spa u eé
MIEPUO/IbI: TPUACOBBIN, FOPCKUM, MEIIOBOM.

KaiiHo3zoiickas 3pa u €€ mepuojibl: NajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.
XapaKkTeprucTUKa KJIMMaTa U re0J0rM4ecKuX mpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLIAN
pPacTUTENBPHOTO M YKUBOTHOTO MHUpa. ApomMop(}o3bl y pacTeHud M IKUBOTHBIX.

HOSIBJ'IGHI/IG, pacuBeT U BBIMUPAHUC I'PYIII JKUBBIX OPTraHU3MOB

Cucrema OpraH"u4eCcKoro MHpa KakK OTpPAKCHUC 9BOJJIIOIIHNH. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBOJIIONMST  YEJIOBEKa. AHTPOIOJOTHSA Kak Hayka. Pa3BUTHE TIPEACTABJICHHH O
MIPOUCXOXKACHUH YelloBeKa. MeTo1bl u3yueHus aHTpororese3a. CxoacTBa U pa3inuus
YeJIOBEKa M )KMBOTHBIX. CHCTEeMAaTHUECKOe TOJIOKEHNE YEJIOBEKa.

JBuxymme cuibl (pakTopsl) aHTpomoreHesa. HacnencTBeHHass H3MEHYHMBOCTh H
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 KW3HHU, U3TOTOBIICHUE OPYIUN TPy.a,

MBIIIJICHUE, pCUb
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3.1
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4.1

4.2

OCHOBHBIE CTaIUM U BETBH BOJIOLINH YEJIOBEKA: aBCTPAIIONUTEKH, UeI0BEK YMETbIi,
UYenosek npsmoxoasiui, YenoBek HeaHiepTanbekuii, YenoBek pazymubiil. Haxoaku
HCKOMAEMBIX OCTAaHKOB, BPEMs CYIIIECTBOBAHUS, 0OJIACTh PACHIPOCTPAaHEHUS, 00bEM

T'OJIOBHOI'O MO3T4a, O6p33 JKU3HU, OpyduAa

Yenoeueckue packl. OCHOBHbIE OOJbIIME pachl: €BponeouaHas (eBpaszuiickas),
HErpo-aBCcTpaJIoniHasl (3KBaTOpUaibHas), MOHIOJIOUIHAS (a3MaTCKO-aMEPUKAHCKas).
YepTbl NPHUCIOCOOJEHHOCTH MPEACTABUTENENH YEIOBEYECKUX pac K YCIOBHSIM

CyllecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma
Opranu3Mbl U OKpyXkarolas cpeia

DKOJIOTHSl KaK HayKa. 3aJadyd M paszelibl SKOJOThU. MeToabl 3KOJIOTMYEeCKUX
UCCIeIOBaHUM. DKoJoruyeckoe MupoBo33peHue. Cpeapl OOMTaHHUS OPraHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

Okonornyeckne  ¢aktopel.  Knaccupukamuss — HKOJOTHYECKUX  (aKTOPOB:
abnotnyeckre, OMOTUYECKHUE M aHTPOIIOTEeHHBIE. J[eHiCTBHE IKOJIOTHUECKUX (PaKTOPOB

Ha OpraHu3Mbl

AbGuoTtnueckue (akTopel: CBET, TeMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucniocobnenuss  OpraHu3MOB K  JEHCTBHIO  aOMOTHYECKHX  (DaKTOpOB.

buonornueckue PUTMBI

buotnueckue ¢akroppl. Buasl OHOTHYECKMX B3aUMOJICHCTBUIN: KOHKYPEHIIHS,
XUNIHUYECTBO, TMAapa3suTU3M, MYTyalu3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIN3M, HEUTpaINU3M. 3HaueHHue OHMOTHYECKHUX

BSaHMOHeﬁCTBHﬁ AJid CYyIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6III€CTBaX

DKOJIOTHYECKUE XapPaKTCPUCTUKU TMOMYJIALIUHA. OcHOBHEBIC MOKa3aTeIn MOIMyJIAINN:
YUCJICHHOCTb, IINIOTHOCTb, PpPOXAACMOCTb, CMCPTHOCTL, IIPUPOCT, MHUTpALUA.

JInHaMyKa YHCIIEHHOCTH TOIMYJISIUUN U €€ PeryJIsanus
Coo01recTBa 1 SKOJIOTUYECKUE CUCTEMBI

CoobmectBo opraHuzMoB — OwuoneHo3. CTpykTypsl OMOIIEHO3a: BHIOBasd,

IIPOCTPAHCTBEHHAs, Tpoduueckas (nuuienas). Buasl-nomuaanTtel. CBs3u B OMOIIEHO3€E

Okonorudeckue cucreMsl (3xocucteMsl). [lonarue 00 sxocucTemMe U OUOTEOIEHO3E.
@DyHKIIMOHANbHBIE  KOMIIOHEHTBI ~ KOCHCTEMBI:  IMPOAYLEHTbI, KOHCYMEHTHI,
penyuentel. KpyroBopoT BemecTB M MOTOK SHEPTHH B dKocucteMe. Tpoduueckue
(nmumieBble) ypoBHH 3KocucTeMbl. ITumeBbie nenu u cetu. OCHOBHBIE TMOKAa3aTeNu
HKOCUCTEMBI: OHoMacca, NPOAYKUHUSA. OKOJOTHYECKHE MHpaAMUAbI: MPOAYKIIHH,
YHUCICHHOCTH, Omomacchl. CBOHCTBA HKOCHCTEM: YCTOMUMBOCTB, CaMOpPETYJISAIUS,

pa3zButue. Cykueccus
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ITpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTPONIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bruonornueckoe
U XO35HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopasnooOpaszue kak ¢axktop  ycrodumBoctd  3kocucreM. CoxpaHeHHE

OHMOJIOrMYecKOoro pa3Hooopasust Ha 3emiie

Yuenue B.W. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepbl Kak TII00abHON
9KOCUCTeMBbI. JlMHaMuYeckoe paBHOBecME M oOOpaTHas CBsi3b B Oumocdepe.
KpyroBopoTsl BemiecTB 1 OMOreOXMMHUYECKUE UKJIIBI JIEMEHTOB (yIiiepoja, a3oTa).

3oHanbHOCTH Oochepbl. OCHOBHBIE OMOMBI CYIIIH

YenoseuectBO B Oumocdepe 3emiu. AHTpONOreHHble H3MEHEHHs B Ouocdepe.
['moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHoBa parMOHANBFHOTO YIIPABIEHUS IPUPOJAHBIMHU PECYpCaMU U UX UCIIOJIb30BAHHUE.

JlocTkeHust OMOJIOTHH ¥ OXpaHa MPHUPOIBI



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u ap.; [lox
penakiueit [Taceunnka B.B. AkiinonepHoe obmiectBo «M3aaTenbcTBo
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BI'IC Mos mikona
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HUHTEPHET

BI'IC Mos mikona
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