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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl MO OMOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
NOAX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMA,
pe3yibTaToB O0y4eHHs U TPeOOBAHMN K YPOBHIO MOJIIOTOBKHM BBITYCKHHUKOB, IOJOXEHUS 00
Oo0ImMX LENSIX M NPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmero odbpaszoBanusi B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPUPOIBI M OOECIEYEHHH CYLIECTBOBAHMS YeJIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o 6GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Ouosnoruu AaéT MpeacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOyYarOIIMXCS CpeacTBaMu ydeOHoro mpeamera «buomorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
y4€TOM MEXIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, TIOTUKKM 00pa30BaTEILHOTO MpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIUXCs.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpPEOOBaHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00OYyUJaIOMIMUXCS IO
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—11 kmaccel, 6a30BbIii ypOBEHb) peaqM30BaH MPHHLUI
IPEEeMCTBEHHOCTH B HW3yYeHUHM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpHBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ ()OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeJCTaBIeHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydyeHMEM OOLIEOMOIIOTHYECKUX TEOpHH, a TaKxke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUM YJIeNeHO BHUMAaHHE WCIOIB30BAHUIO MOJTYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU IS PELICHUs NMPUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTUPOBAHMS,
00OCHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOT0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3SHUCTBCHHOW JEATETHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAINpPaBICHHOCTH Y4eOHOTO
npeamera «bHOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 0OECTIeUeHHsI YCIOBUHM Ui peIieHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHE y OOYYarOIIUXCS CIIOCOOHOCTH aanTHPOBAThC K W3MEHEHHSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYaroOIIUMXCs MPEICTaBICHUH O HAydyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 00001IaeT 3HAaHUS O )KUBOH MPUpPOe, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TNPHPOJIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
’KM3HH, YKOJIOTMUECKOTO MBIIIIEHHSI, IEHHOCTHOI'O OTHOIIEHUS K )KUBOM IPUPOJIE U YETOBEKY.

bonpmioe 3HaueHue OWOJOTUS HMMEET TaKkKe Ul pPELICHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHero oouiero oopa3oBaHus, CoUanu3auu odyyaromuxcs. M3ydenne
O6uonorun o0ecrieunBaet yCIIOBUSA e ¢dbopmupoBaHus UHTEJUICKTYaIbHBIX,



KOMMYHUKAIIMOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O PETHA3HAYCHUH YI€OHOTO
npenMera «buonorus» CcocTaBUIM OCHOBY Ul ONpEIENICHUsS MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIIECH KyJIbTYpHhI, ONpeaestoie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIolel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTUUECKOU naesaTebHOCTH. Ocob0e MECTO B 3TOM cHUCTEeMEe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUS, KOTOpPhIE CIy)KaT OCHOBOH s  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHUE COJEpKaHMS y4yeOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3alMd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTpYKType y4deOHoro npeamera «buonorus» BblIeICHBI CIEAYIONUUE COAEpKATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeTo/ibl HAy4yHOTO TO3HaHUA», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucTeMa ¥ MHOrooOpa3ue OpraHM4eCcKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH».

[lenp u3ydyenus ydeOHoOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHUE
00yJarouMMucs 3HAHUAMHU O CTPYKTYpHO-(QYHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh ATH 3HAHUS /Ui TPAMOTHBIX JIEUCTBUHN B
OTHOIIEHUH 00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHHME OOYYaIOIMMUCS CHUCTEMbl 3HAaHUNW O OWOJIOTHYECKUX TEOpUsIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAyyHOIO MO3HAHUf,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHMU3allvu,
BBIJIAIONIUXCSI OTKPBITUSX U COBPEMEHHBIX MCCIICIOBAHMIX B OMOIOTHH;

dbopMupoBaHHe Yy OOYYarOIIMXCs MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
WJIeW U MOJIXO0/I0B K U3YYECHHIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3ALNY;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyJarONIUXCs YMEHUW WIUTIOCTPUPOBATH 3HAYEHUE OHMOJOTHYECKUX
3HAHUN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHHS K HEW, COOIOIEHUSI STUUECKUX HOPM MpHU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWW W YMEHUH B IOBCEIHEBHOW JKWU3HU JUIS OICHKHU
MOCJIEICTBUI CBOEU JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHHE U COONIOICHHE Mep MPOUITaKTHKH 3200JIeBaHUN.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM YYEOHBIM TPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CpEIHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 yac B Henmemio), B 11 knacce — 34 4gaca (1 gac B Henmenro).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OHOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON TPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/crnonb3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI 1 UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOJIBI.

CpolicTBa OumocwcTeM H HWX pa3HooOpasue. YPpOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMHU KUBOUH
PUPOBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODIJIEMEHTHI,
MHUKpO3JIeMEHThL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHA BOJBI M MUHEPAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IK0B. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, prud03a U 1e30KCHpud03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUrauuepunsl, Qochonununel, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHKOB SHEPTUU.



Hyxneunossie kucnotel: JIHK u PHK. Hykieotunbpl — MOHOMEPHI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m dynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[{utonmoruss — Hayka o kjerke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIIETKH.

Knerka kak nemnoctHas >xuBas cucrema. OO1ie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunbel KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtnueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannblie opranouzs! kinetku: JIIC, anmapat ['onbmaku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJAPHUH, TuIacTUibl. [IpoucxokaeHue MUTOXOHAPUNA W TIIACTHUIL.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBIA IIEHTP, LIEHTPUOJIH,
PECHUUKH, KTI'yTHUKU. DYyHKIINN OPraHOUAO0B KIETKU. BkitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue spa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuel u cxembl: «[lepuomudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxkneunossie kucnotel. JJTHK», «Ctpoenue monekynslt AT®y», «CTtpoeHue 3ykapuOoTHUECKOM
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENAPaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabota Ne 2. «M3yueHWe CTpOCHHsI KJIETOK PACTCHHH, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHenesATeJIbHOCTh KJIETKH.

OO6meH BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) U
JTUCCUMMIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Npoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®otocuntes. Ceeroas u temuosas (a3bl porocuHresa. Peakiuu dorocuHTe3a.
D¢ddextuBHOCTh (oTOCHHTE3a. 3HaUYeHHE (OTOCHHTE3a IS KU3HH Ha 3eMIle.



Bnusinue ycnoBuii cpeasl Ha (QOTOCHHTE3 M CHOCOOBI TMOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHUE XEMOCHHTE3a /I KU3HHU Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacuiernsieHue BeIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl YHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
maTpuuHblii cunTe3 PHK. Tpancnsanus — Ounocunres Oenka. Dtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHMIA, )KHBOTHBIX U YEJIOBEKa, BhI3bIBACMbIC BUpycamMu. Bupyc nMmMmyHoaeduinra yenoBeka

(BUY) — Bo3doymutens CIIMJla. OOpaTtHas TpaHCKpHUINIHMs, peBepTaza W HUHTErpasa.
[MpoduiakTrka pacpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tunel  mutanus», «Metabomusm»,  «MUTOXOHAPUSIY,
«OHepreTuueckuii ooOMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktrepuodarn», «Ctpoenne u xku3HeHHBIM 1wmkn Bupyca CIIM[la, Oakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmukanuu «Yapoenue JJHK u tpanckpunmmsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKI, WM KU3HEHHBIM UK kietku. Wutepdaza u muto3. Ilpoueccsl,
nporekaromue B uHtepdaze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIM W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonoruueckre OCHOBBI pa3MHOXKEHHSI U MHIUBUIAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Craaum muto3a. I[lpomecchl, NMpoucXondlIMe Ha Pa3HbIX
CcTaaugIX MUTO3a. bromorndeckuii CMBICII MHTO34.

[Tporpammupyemasi ru0esb KIETKH — aronTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecronoro
pPasMHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHHE JUIS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYHUS OT OECIOI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxoasume Ha cragusix meinosa. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kemne3bl:
CEMEHHHUKHU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30uj,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.



NunuBunyanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y IMO3BOHOYHBIX >KUBOTHBIX: JAPOOJICHHE, TacTpYJISIUs,
oprarorene3. [loctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemMoHcTpaumuu:

Tabmuip! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/[BOitHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIIETOYHBIM LMK,
«Permnukauus AHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

OO6opynoBaHue: MHKPOCKOM, MuKpomnpenaparbl «CriepMaTo30ubl MIICKOMUTAIONIETOY,
«slinexiieTka MIEKONUTarIero», «KapnokuHe3 B KJIETKaX KOpEIIKa JIyKa», MAarHUTHas
Mo ieb-anmukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopHnast padora Ne 3. «HaOmroienue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTbh M U3MEHYUBOCTH OPraHU3MOB.

Ilpenmer wu 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKH. Pojib LOHUTOIOTMU U
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTobl TEeHETUKH (THUOPHUIONIOTUYECKUHM, UHUTOTEHETHYECKH, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUUYECKHE TTOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, YyCTaHOBIeHHble [.  MeHaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us THOPUIOB mepBoro mokoneHus. [Ipasuno
JTOMUHUPOBAHUS. 3aKOH pacHieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJTHOE JOMUHUPOBAHHE.

JurubpunHoe CKpelmMBaHHWE. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI ONIPEICTICHUS TEHOTHUITA OCOOH.

CuennenHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cHEIIEHHOMY
HacJje10BaHUI0 TeHoB. HapylieHue clienyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOpPUS HACIEACTBEHHOCTH. | eHeTHYeCKrEe KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHu3Mbl. HacimemoBaHue TPU3HAKOB, CIEIJICHHBIX C
MOJIOM.

N3menunBoCcTh. Buibl ”3MEHUUBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYHBOCTH.
Bapuanuonssiii psiaq u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAU(PUKANMOHHON N3MEHYMBOCTH.

HacnencrBennasi, wiy TeHOTHIIMYECKAsl, U3MEHUYUBOCTh. KOMOWHATHBHAS M3MEHUHUBOCTD.
Meiio3 W T0NOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas



n3MeH4nBocTh. Kiaccuukanuss MyTranuid: IeHHbIE, XpPOMOCOMHBIE, I'eHOMHble. Yactora M
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOMN
n3menuusoctu H. 1. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka yenoBexka. Kapuotun denoBeka. OCHOBHBIE METOABI T€HETHUKH 4YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpE/eIeHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
reHOTUIMpOBaHUe, B ToM uucie ¢ nomoiupto II[P-ananu3za. HacnenctBeHHble 3a0oseBaHMs
YyejoBeKa: TIeHHble 0oyie3HH, OO0JIE3HM C  HACIENCTBEHHOW IPepacloiOkKEeHHOCTBIO,
xpoMocoMHble Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYCHUS TCHETHUYECKUX
Oone3Held. MeauKO-TreHeTHYeCcKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
IPEJOTBPALICHUN U JICYEHUHN FeHETUYECKUX 3a00JIeBaHU YeI0BeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuupl u cxembl: «MOHOrMOPUIHOE CKPELIMBAHUE U €r0 IUTOI€HeTHYECKasi OCHOBAY,
«3aKkoH paclIeIJIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMmeT»,
«durnbpunnoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Melio3», «B3anmMoaeicTBUe ajUIeIbHBIX TE€HOBY, «I'€HeTHnYecKnue KapThl PACTEHUH, )KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapruoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-pakropay, «l'eHeTHka rpymnn KpoBu», «MyTallMoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aMIUIMKaIuU «MoHOruOpuaHOe CcKpemuBaHue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemuBaHue», «llepekpécT Xpomocom», MHUKPOCKON U
MuKpornpenapar «J/{po3oduna» (Hopma, Mmyranuu (GopMbl KpbUILEB U OKPAcKu Tena), repoapuit
«I"'opox mOCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopHast pabota Ne 6. «/3yueHne MOIU(PUKAIIMOHHON U3MEHYMBOCTH, TOCTPOCHHE
BapHallMOHHOTO psiZia U BapUallMOHHOW KpPHUBOI.

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk HayKa U MPOIECC. 3apOXKAEHUE CeNeKIU U qomectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOoJa, ITaMM.

CoBpeMeHHBIE METOJIbI CeNEeKIHMU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHHi 1 kUBOTHBIX. OLIEHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIMBaHUE — MHOPUIMHT.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoxacreennoe ckpemmBanue — ayrOpuauHr. OtnanénHas ruOpuamsanmuss U €€ yCIexH.
HcKycCcTBEHHBIM MyTareHe3 U IOJIY4YEHUE IOJIUIUIONAOB. JIOCTHIKEHHs CEJICKLUUU PACTEHUH,
’KMBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosorusa kak oOTpacib MNPOU3BOJCTBA. ['€HHAs HMHXXEHEpHUsA. OTalbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Knetounsle
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dSTudeckue mnpobiaembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

IToprpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS .

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIEKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta00PATOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosoIMOHHAS OHOJIOTHS.

[TpennochuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMoJ0ruu. BiMsHue 3BONMIOLIMOHHON TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenbcTBa 3BomonuHu. [laneoHTonornyeckue: MNOCIEA0BATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qiop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iIUyusl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IlpeanocbulkM BO3HMKHOBEHMsSI JapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpelesNéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust sBoonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JIBukymire cuiibl (pakTopbl) 3BOJIOLNUU BHUJOB B Mpupoje. MyTalMoHHbIN mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onduus u
MUTpalus.

EcrectBenHblii oTOOp — Hampapistomuil ¢aktop 3Bomonnd. DopMbel ecTeCTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonuH. [IpuMepsl mprucnocoOneHmi
y OpraHu3MoB. ApoMop(03bl U HINO0ATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MakposBomorus. @opMbl 3BOMIONUHU: (QuUIeTHYeCcKasi, TUBEPreHTHas, KOHBEpreHTHasl,
napajuienpHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCIEeUHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paadaiysl.
JdemoHcTpaumMu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuupr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacteHuii», «MHOrooopasue mopoj
JKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas M3MEHYUBOCTD, «ApomMopdo3bI»,
«Unnoanantaumny, «O0mas aereHepauus», «JBrkymue cuiibl sBomonuny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapuna», «bopwba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduyeckoe BUI000pazoBaHue», « DKOIOTUIECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX PUCTOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPAaBIICHUS IBOIIOLUNY, 00BEMHAs MoJeb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaguueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB I OKPACKH Tela).

JlabopaTopHble U NpakTHYeCKUe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rMmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJroNMK. HavanbHbie 3Tansl Ouonorudyeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emse mo dpam U nepuomam. Karapxell. Apxelickas H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUICKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaitno3oiickas spa u €€ nepuoibl: MajaeoreHOBbIN, HEOT€HOBBIIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeojlorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHMYecKOro Mupa Kak OTpa)keHHe 3BOJIIOLMHU. OCHOBHBIE CHUCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  YEJIOBEKAa. AHTpPOIOJOTUsl Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.



JBwkymue cunasl (akTopbl) aHTpomoreHe3a. HacmencTBeHHas W3MEHYHMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
UYenoBek npsmoxondmuii, YenoBek HeaHaepTaibckui, YemoBek pasyMubid. Haxomaku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsS], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIEOoHaHAas (eBpa3uiickasi), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOUJHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. lapBus.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepebie
COBPEMEHHBIE JII0IN», «UeIoBeYeCKre pachiy.

O6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIorHueckas Tabnuuia,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

[TpakTiueckast pabota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3eit).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK HayKka. 3aJaud W pa3elibl JKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCJIeI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skogorndeckux (PakTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[efCTBHE YKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaxkTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JCHCTBHIO a0MOTHYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢daktopel. Bumbl OMOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaIn3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu MOMYJIALMH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. JluHamuka
YUCJICHHOCTHU MONYJISALNUA U €€ PETYIIsIIus.

JdemoHcTpauuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmuupl u cxeMbl: kKapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUU
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PAaCTCHUI U3 PA3HBIX MECT
oOUTAHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMuHanTel. CBsi3U B OHOIIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHI HJKOCHUCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, PpPEIYyIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPrUU B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKAa3aTelM S3KOCHCTEMBI: Omomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOPETyIIsiiusl, pazButue. CyKkieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
X035 CTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QgyHkuuu. OcoOeHHOCTH OHocepbl Kak TiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE IHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPOTIOTeHHbIe H3MeHeHus B Onocepe. ['mobansHbIe
AKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U UeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBoctd Onochepsl. OCHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
ucnonb3oBaHue. JlocTHKeHUs: OMOJIOTHH U OXpaHa IPUPOJIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teacnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoreHo3: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKOocHCTeMa IIUPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «buoneHos
BooEMay, «ArporeHo3», «lIpuMepHbIe aHTPOTIOTCHHBIE BO3JCHCTBUS Ha TIPUPOAYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKOBEINA 3P herT», «DaKTOPHI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpocrpanenue
XKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepwr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Kojulekuuu — «buornieHo3», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKUMH PACTEHUWH M KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpyliaM oAHoro Buja, KpacHas kaura Poccuiickoin
Denepanuy, N300paKeHHS OXpaHsEMBIX BHJIOB pacTeHui u KUBOTHBIX.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType ITUYHOCTHBIX PE3yJbTaTOB OCBOCHHS Tpeamera «buoiorusy BbIIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIMMHUCA  POCCUMCKON  Ipa)KAaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolMXcs PYKOBOJACTBOBAThCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMH  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJHYMe SKOJIOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1I€TIU U CTPOUTH KU3HCHHBIC TIIAHBI.

JlugHoCTHBIE pe3ynbTaThl OCBOCHMS TipeaMmeTa «buosiorus» AOCTUTaloTCsl B €IMHCTBE
yueOHOM M BOCIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHSITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpEeKHOT0  OTHOIIEHHUS K  KyIbTYpHOMY  HACIEOUI0O U TPaJAULUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CIOCOOHOCTH OOYHaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEM
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOXIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacIIMpeHre >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPeain3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMHU  00ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
peleHny y4eOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M HUCCIIEIOBATEIbCKUX 3a/lay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 0O0CYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM IPAKIAHCKONW UJICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMSATHUKAM IPUPOIbL,
JIocTXKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pPa3BUTHE
OHOJOTUH, TOHUMAaHH 3HAY€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KeHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi dCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIMOHAIBHOTO BO3/IEMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPbI 3J0POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHKE U peain3als 3JJ0pOBOro U OE30MacHOro 00pasa KU3HHU (370pOBOE MUTAHUE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXMYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE IIEHHOCTU MacTepCcTBa, TPYa0Jt00ue;

TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMAIIBHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K Pa3IUYHBIM cepaM MpodeccHOHATBHON NesTeIbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
JKU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel MX PelIeHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOpPETaCMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIeHUU MPoOJEM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPUHOCAIIUX BpEI OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JEHCTBUM U MPEJOTBPAILATD UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, SKOJOTUYECKON KYJIBTYPhI, OIBITA
JEATETLHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTU K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOM HANPaBIE€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsA HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH [[EIOCTHOTO MPEACTaBICHH 00 OKpYKaroIeM
MHpE Kak O €IUHCTBE TNPHUPOABI, YEJTOBEKa U OOIIeCTBA, B IMMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnn MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH AJII COBPEMEHHOW IMBHUIM3AINUU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIA U3 TI00aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCIIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJNyUYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS 00IIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJOB IO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS JUIS aHaiun3a W OOBSICHEHHS SBICHUN
OKpY’KAIoIIer0o MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (DaKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 TMOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIb30BaTh OHMOJOTHYECKHE 3HAHWS JJs PElIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;



OCO3HAHME IICHHOCTH HAyYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBISITH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHS yuyeOHOro mpeamera «buosorusy BKIIOUYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMSI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHME, IpOILeCcC, CHCTeMa, HayuyHbld (DaKkT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCcTBUS (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHbIe JAEHCTBUS B IIO3HABATEIbHOU H
COLIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1ajeHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMU:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBUA:

CaMOCTOSITENIbHO (POpMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEHHUs), PacKpbIBaTh CMBICI OHOJIOIMYECKHUX
MOHATUN (BBIIEIATh UX XapaKTEPHbIE MPU3HAKK, YCTAHABINBATh CBSA3H C APYTHMMHU MTOHATHSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS Ui OOBsACHEHUs (aKTOB M SABJIECHUN >KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHBIC, JEIAyKTHBHBIE, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTHBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEIeHUs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATE PAabOTy B YCIOBUSAX pPEAIbHOIO, BUPTYAJIbHOTO U
KOMOHMHHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCAET0BATEIbCKHE TeHCTBHS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOJIOTHUEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajJady, BBIJBUTATh
TUnoTe3y €€ pelieHusl, HaxOIUTh apryMEHThI [JIs JO0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TIPUOOPETEHHBI OIIbIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HaHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIEMBI U 3a/1a4M, JOMYCKAIOLINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaThb HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHblEe METO/Abl NpPH TOUCKE M OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIUMOM JIJIsl BBITIOJHEHUS Y4eOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMY TPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEJCTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4eCKUe 3HAKM M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIB30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH;

BJIaJIeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1ajieHNe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMU /1eiCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpelaraeMoil 3aJayd, YYHUTHIBAaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUs, MOHMMAaTh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHMS M B3aUMOJEHCTBMS, MOHMUMATh HaMEpPEHUs
JpYTuX JOACH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH ACHCTBUM, PACIpPENesATb POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON paboThl;

OLICHUBATh Ka4€CTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBiageHne yHHBEPCAJTBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABIEHUS NpPOOJEM M HX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacUIMpsATh paMKH Y4eOHOTI0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMIMPOKOM SPYIUIIMH B Pa3HbIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON peQUIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTATOB ACATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Guonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT Criel(uUecKue sl yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOCHHUIO, HMHTEPHPETAMU U MNPeoOpa3oBaHUI0 3HAHUM, BHJbBI
JESTEIIbHOCTH MO TOIYyYEHUIO HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHUW B PAa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TaKK€ B pPEATbHBIX >KU3HEHHBIX CHUTyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
IIporpaMMe IpeaMETHbIE PE3YIbTaThl IPEACTABICHbI 10 TOJaM 00yUYeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMUHM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBaTh COJIEpP)KaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opraHus3M, Mera0osm3M (OOMEH BEIIECTB U  NPEBpallleHHEe JHEPruH), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX  CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoyKIius), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3j1araTb OMOJOTMYECKHE TEOpHM (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEeHTpajbHas JorMa MOJeKyJIspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 eHTpax MHOTOOOpa3us v MPOUCXOKIACHHSI KyIbTYpHBIX pacTteHuit H. U.
BaswuiioBa), onpenensaTs rpaHUllbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOJMYyYEHHBIX pPEe3YylIbTaTOB, HCIONH30BAHHBIX HAYUHBIX MOHSTHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJIYUEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHa BELECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJIyYEeHHbIE 3HAaHUA NIl 0ObACHEHUSI OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbIO O0ECTICUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHS B OKpY)Kalolleld NPHUPOIHOI cpele, MOHUMaHHE HEOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlIMBaHUE, CIEIIEHHOE HAcJeI0BaHUE, COCTABISATh CXEMbl MOHOTUOPUHOTO CKpEIIMBaHUs
JUTS IpeJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKUE padOThI, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILICHUBAThb W HHTEPIPETUPOBATH HH(OpPMAINIO OHMOJIOTHYECKOrO
COJepKaHUsA, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIE cOOOIIeHUs, 0000mIas
Ouonornyeckyro MHGPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUsS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ W POJM OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [T PEeLIeHNs KU3HEHHbIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IePIKaHNe OMOJIOTHUECKUX TEPMUHOB M TTOHATHI: BHUI, TIOMYJISIIIHS,
reHooHJ, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHHE, SKOJOTHYECKHE (DAKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIENH MUTaHUs, SKOJIorHyecKas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3/aratb Owonorndeckue Teopun (dBomronmoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHu u myted sBomtonuu A. H. CeBeprioBa, yueHHs O
6uochepe B. U. BepHasckoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWUHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHu3alys ¥ TPOBEIECHHE OHWOIOTHIECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYyUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOIBI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTraHW3MOB, JCHCTBHUS KOJOTHYECKHX (DaKTOPOB Ha
OpTraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJyYECHHbIE 3HAHUS JJIs1 00BSCHEHUS! OMOJIOTHYECKUX MPOILIECCOB U
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 370POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJCHHUS B OKPYXalolleil NpUpOAHON cpene, NMOHMMAaHHE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panMoOHAIEHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCHCTEMAX (IETIN MUTAHU);

YMEHHE BBIIOJHSTH JTa0OPAaTOPHBIE M NpaKTH4YecKue paboThl, COOIIOAATh MpaBWIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOM WH(OpMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpuBaTh TIJI0OATBHbBIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOLICHUs, 00001mas
Ouonormyeckyro HMH(MOPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBII anmnapar Ouosoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KourpoJububie | IIpakTtuyecku
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcbl
bubmuorexa [IOK
! bronorus kax fayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CUCTEMBI U UX OpraHU3aIus 1 bubamorexa LOK
p H https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB M CTPOCHHUE KICTKHU 8 1 bubamorexa LOK
P https://m.edsoo.ru/7f41c292
4 KuzHenesTenbHOCTh KIETKU 6 1 bubmrorexa LIOK
A https://m.edsoo.ru/7f41¢292
5 Pa3zMHOkeHNEe 1 MHAUBUAYAIbHOE PAa3BUTHE 5 | bubnmnoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh g L5 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7t41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 4




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudpoBbie)
Ne n/mn KoHTpoJbHBI IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypchbl
bu6mmoreka [IOK
1 DBOJIIOLUOHHAS OUOIOrUs 9 1 https://m.edsoo.ru/7f41cc?
4
bu6mmoreka [IOK
Bo3HUKHOBEHHE B pa3BUTHE )KU3HU Ha
2 10 1 0.5 https://m.edsoo.ru/7f41cc7
3emuie
4
bu6mmorexa [IOK
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
4 Coo011ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 10 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ungposbie
Ne n/nt Tema ypoka Konrpoasnsie | IlpakTHyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
bubmuorexa [JOK
https://m.edso00.ru/863e612
1 buonorus B cucreme Hayk 1 5
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW IPUPOIBI.
bubmuorexa [JOK
[IpaxTuueckas padora Ne 1
2 1 0.5 https://m.edsoo.ru/863e612
«Mcnonp30BaHuE Pa3IMYHBIX METOJIOB TIPH )
M3YYEHUU OMOJOTUYECKIX 00BEKTOBY B
bu6anoreka LIOK
buonornueckue cucTemsl, MPOLECCH U UX
3 1 https://m.eds00.ru/863e656
U3y4yeHue 4
4 XuMUYeCKui cocTaB KJIeTKH. Boga u | bubmuorexa [JOK
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bu6nuorexa [IOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edsoo.ru/863e6b7
2
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopatopHas padora Ne 1 bubnuotexa [JOK
6 «M3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU 1 0.5 https://m.edsoo.ru/863e6b7
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH 2
KaTasasbl)»




bubnunoreka LIOK

7 VrineBoansl. JIunuael https://m.edsoo.ru/863e¢687
0
but6mmoreka [IOK
8 H .ATO
YIJICHHOBDIC KHCITOTAE https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOIbI U3YYEHHUSI KIIETKU. bu6nuorexa LIOK
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 Kietka xak 1ienoctHas xuBas cucTeMa
CtpoeHure 3yKapuoTUYECKOM KIETKH.
JIaboparopnas padora Ne 2 «3yuyeHue
PatopHai p . YA bubnunoreka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 UGB 1 BAKTCDHI O MIKDOCKOMOM Ha 0.5 https://m.eds00.ru/863¢e6£f0
p p A P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTpENapaTax u ux
OITMCAHUE
bubnuoreka [{OK
12 OO0OMeH Belec erabonns
MCH BEIECTB M METABOIHIM https://m.edsoo.ru/863e766¢
bu6anoreka LIOK
13 dorocuHTE3. XEMOCHHTES
TOCHHT MOCHHT https://m.edsoo.ru/863e7¢98
bubanoreka LIOK
14 S 1 00
HEPTETHHECKIHI 0OMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [leneHue
knetku. Muros. JlabopatopHas pabora Ne 3
15 «Habmronene MUTO3a B KIIETKAX KOHYMKA 0.5 bubnuorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOTIpenapaTax»
16 buocunTtes 6enka. Peakiys MaTpuuHOTO bubnmnoreka [JOK
CHUHTE3Aa https://m.edsoo.ru/863e796e
17 Tpancnsaus — 6uocuHTe3 Oenka bubmuorteka [JOK




https://m.edsoo.ru/863e796¢

bubnunoreka LIOK

18 Hexnerounsie popmbl )KU3HU — BUPYCHI https://m.edsoo.ru/863e754
0
bubnunorexa LIOK
https://m.edsoo.ru/863e81b
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 6
https://m.edsoo.ru/863e831e
20 Meitos bubnuoreka [{OK
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJOBBIX KIETOK.
bubnunoreka LIOK
OmnogotBopenue. JlabopatopHas padora No
21 0.5 https://m.edsoo.ru/863e81b
4 «M3yueHue CTpOCHHS TOJIOBBIX KJIETOK Ha 6
TOTOBBIX MUKPOIpErapaTax» B
bubmuoreka [IOK
22 NuauBuyanbHOE pa3BUTHE OPTAHU3MOB https://m.edsoo.ru/863e843
6
23 I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH U bubmuoreka [JOK
W3MEHYNBOCTHU https://m.edso0o.ru/863e86{2
bu6nmorexa LIOK
3aKOHOMEPHOCTU HACTIEIOBaAHUS
24 https://m.edsoo.ru/863e¢887
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE g
’5 JurubpuHoe ckpemuBaHue. 3aKOH bubmuoreka [JOK
HE3aBUCUMOI'0 HACJIENOBAaHUA IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuermuieHHOE HaCJIeI0BaHNUE MTPU3HAKOB.
JlaboparopHas padota Ne 5 «M3yuenue
PATOPHALP ya Bu6mmotexa IJOK
26 pe3yJIbTaTOB MOHOTUOPUIHOTO U 0.5

JUTUOPUIHOTO CKPEIUBAHUS Y JPO30(PHIIBI
Ha FOTOBBIX MUKPOIIpEnapaTax»

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




7 I'eneruka nona. HacnenoBanue npu3HaKoB, | bu6muoreka [IOK
CLICIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneactBenHas
M3MEHYMBOCTH. JIJaboparopHas pabora Ne 6.

73 N3zyuenne moupuKamoHHON | 0.5 bubnuorexa LIOK
H3MEHYUBOCTH, IIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO Psifia U BApUALIMOHHON
KPUBOI
HacnencrBenHass "3MEHYMBOCTb.

29 JlaboparopHast pabora Ne 7. «Ananu3 1 0.5 bubnmnoreka [HOK
MyTalui y 1po30Quibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

bubmnoreka IIOK

30 I'enetuka yenoBeka 1 https://m.edsoo.ru/863e8d7
8

31 KonTponbnas pabota 1
bu6nunorexa [IOK

32 Cenekius Kak HayKa v MPOIECcC 1 https://m.edsoo.ru/863e921
4

. bu6nuorexa [IOK
Metoabl U JOCTUXKEHUSI CETIEKIINHI PACTEHUN
33 1 https://m.edso0o.ru/863e921
Y KUBOTHBIX 4
bubanoreka LIOK
34 buoTexHonorus kak orpacib NPOU3BOACTBA 1 https://m.eds00.ru/863e933
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
uudpoBbIie
Ne n/nt Tema ypoka Konrpoasnsie | IlpakTnyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
N bu6mmoreka [IOK
1 DBOJIIOLMS U METOJIbI €€ NU3YUEHUS 1
https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS NIPEACTABICHUI 00 | bubnnoreka [JOK
3BOJIIOLIUN https://m.edsoo.ru/863e€9570
bu6 K
3 MuUKpo3BOTIOLIHS 1 nommotexa [0
https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas equHHUIA
4 BHJIa 1 dBOrOIMU. JlaboparopHas paboTa 1 0.5 bubmuorexa [JOK
Ne 1 «CpaBHeHue BUIOB T10 ' https://m.eds00.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBuokytue cuibl (3eMeHTapHbIe (PaKkToOphI) | bubnmnorexa [JOK
HBOJIIOIIAN https://m.edsoo.ru/863e9da4
bu6nmoreka [JOK
6 E i1 0TO 1
CTECTBEHHEIH 0TOOP M €ro popmbI https://m.edsoo.ru/863e9ed0
Pe3ynbpTaThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. Jlaboparopnas pabora 1 0.5 bubnmnoreka [JOK
No 2 «Onncanue nmpucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIHHOTO
XapakTepay
bu6mmorexa [IOK
8 HampaBnenus n myTu MakpO3BOJIIOIIMN 1

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




Heob6patumocts 3BOMIOLMN

Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3YYEHUS
1 ['MnoTe3bl MPOUCXOKACHUS JKU3HU Ha bubmumorexa [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMiie 1o 3paM U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTEIBLHOTO U JKUBOTHOT'O MUDA.
13 [Tpaktuyeckas padora Ne 1 «M3ydyenue 0.5 bubmmorexa LHOK
p p - z/q ' https://m.edsoo.ru/863ea8bc
MCKOIIAeMBbIX OCTATKOB PaCTEHUM U
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas CUCTeMa OPraHUYeCKOTO bubnnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 OBOIOIMS YETIOBEKa (aHTPOIIOTEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibsl (pakTopsbl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAMH DBOJIIOIUH YEJIOBEKA
13 Yenoseueckue pachl U IPUPOJHBIE bubnnorexka [JOK
aJlarTalyy 4€JI0OBEKa https://m.edsoo.ru/863eaea?
19 Koutponbnas pabota
20 DKOJIOTHS KaK HayKa
)1 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
” Abuotnueckue (axropsl. JlaboparopHas 0.5 bubnnorexka [JOK

pabota Ne 3. «Mopdonoruueckue

https://m.edsoo.ru/863eb10e




O0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT
oburtanus». JlabopaTopHas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

23 Buotnueckue hakropsr bubmmorexa LIOK
p https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHU
24 nonymsiuuu. [Ipaktudeckast padora Ne 2 0.5
«IToacY€T MIOTHOCTU NOMYJIALIMI Pa3HbIX '
BUJIOB PACTCHHI»
bu6mmoreka [IOK
25 Coo011ecTBa OpraHM3MoB — OHOIEHO3
H P t https://m.edsoo.ru/863eb46a
bu6 K
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) nosmorexa IO
https://m.edsoo0.ru/863eb46a
OcHOBHBIE TTOKA3aTeNIN IKOCUCTEMBI.
27 Dxonorudeckue nupamuasl. CBoicTBa bubmmorexa [TOK
PaMHIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 IIpupoaHbie 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocrucreMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B 6nochepe 3emin
13 CocylecTBOBaHHE MTPUPOJIBI U bubnmuotexa [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
34 0000menne TeMsl «CooOriecTsa u




OKOJOTHYCCKHUE CUCTCMBbBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmupoBaHHOCT 3HAHUW O MECTE M POJM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl pEelICHUs

JKN3HCHHBIX 3a1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboin3M (0OMEH BELIECTB U
MpeBpalleHHe JHEPruH), TOMEOcTa3 (cCaMOperyisiius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIINS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOrMUECKHE TEOpUU (KJIETOYHAas, XpOMOCOMHas,
MyTannoHHas), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yueHHsl (0 LEHTpax MHOrooOpa3us U IMPOUCXOKICHUS KYIbTYPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHULbl X IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAY4YHOTO T[O3HAaHHUS B OHOJNOTHH
(HaOmro/IeHNEe W OIKMCAHHUE JKUBBIX CHUCTEM, TMPOIECCOB U SIBJICHUI;
OpraHM3aiys W TPOBEJACHUE OHOJIOTHYECKOrO  JKCIICPUMEHTA,
BBIBIDKCHHWE  TUIOTE3bl;  BBIABIEHHE  3aBHCHUMOCTH  MEXIY
UCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TIOTYYEHHBIX PE3yabTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TEOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYYCHHBIX peBy.]'H)TaTOB)

10 KJIACC

Kox
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYmMmenne BBIICIIATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
IpOKapuoT M IYKApPHOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHM3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB U
MpeBpallleHUs] 3HEPTUU B KJIETKe, (DOTOCHHTE3a, IIACTUYECKOTO |
JHEPreTUYecKOro  OOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meio3a,
OIUTOIOTBOPEHHS,  PA3MHOXKCHHS,  HMHIMBUAYAJIHHOTO  Pa3BUTHUS

OopraHusma (OHTOI'€HE3)




VYMmenune IMPUMCHATDb IMOJTYYCHHBIC 3HaHUA JJIA 00BACHEHHUS

OMOJIOTHYECKUX ImpoucccoB u ﬁBHeHHﬁ, AJI MPUHATUSA NPAKTUICCKUX
pelIeHHI B TOBCETHEBHON KHU3HH B LIESX 00ecrieueHust 0€301macHOCTH
CBOETO 3710POBbSI H 3/I0POBbsSI OKPYKAIOLINX JFOJCH, COOTIOICHHST HOPM
IPaMOTHOTO OKpYXKarolied  IPHPOIHON

[IOBEJEHUSI B cpene;

ITIOHUMAaHHEC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OHMOJIOTMH W OWOTEXHOJIOTUH [UIs PaLUOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue pemiaTte 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3alda4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKpCIIUMBAHUC, CHCIINICHHOC HACJICAOBAHHC, COCTABJIATH
CXEMBbI MOHOTI' I/I6pI/II[HOI‘O

CKpCIIUMBAHUA JJIA InpcaAcCKa3zaHuAa

HacCJICOOBaHHUA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJHATH J'Ia60paTOpHLIe U IPAKTHYICCKHUC pa6OTI>I,

coOmonate mpaBuia Tpu pabore c ydyeOHBIM M JTaOOpaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh U HMHTEPIPETHPOBATH MH(POPMAIUIO
OMOJIOrMYECKOT0 COJEPKaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, HaydHO-IONYJIsIpHBIE MaTepHasbl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEJI0BaHUM B OHOIOrUY,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHnue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHHS,
000011ast 6MOIOTUUECKYI0 UH(OPMAITUIO M3 HECKOJIbKHUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATUUHBIN armapar onoIoruun

11 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

ChopMHpPOBAaHHOCTH 3HAHMK O MECTE M PO OUOJOTHU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MUPAa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHX M 3apyOexHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oouonoruu; (QYHKIMOHATHLHOM TPAMOTHOCTH YeNOBEKa sl peleHUs

JKU3HCHHBIX 3aa1a4

YMeHne packpbiBaTh CoOJep)KaHUE OHOJOTHYECKHMX TEPMHHOB H

MMOHSTHH: BU, HOIIYJIALMA, FCHO(pOHI[, 9BOJJIIOLUA, ABUKYIIUC CHIIbL




(daxTopsr) SBOJIIOLINH, MIPUCTIOCOOICHHOCTh OpPTaHU3MOB,
BU000pa30BaHue, HKOJIOTHUECKUE (baxTopsl, IKOCHCTEMA,
MIPOTYLICHTHI, KOHCYMEHTBI,  PEIyILCHTHI, Henu  MUTaHUS,

AKOJIOTHYECKas MUpaMuia, OnoreoreHo3, onochepa

YMenue uznarath OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETMYEeCKass  TEOpHUs  DSBOJIOLMHK), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxoncrsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasiaeHuil u nyrei spomonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpenensiTh  TPaHUIBI  HX

MMPUMCHUMOCTH K )KUBBIM CHUCTCMaM

VYMeHue BIageTh METOJAMH HAYYHOTO TO3HAaHUs B OHOJIOTHH
(HaOJr0JICHHE W OINMCAaHWE JKMBBIX CHCTEM, IPOIIECCOB M SIBICHMIA;
opraHu3aisi ¢ IPOBEICHHE OHOJOTMYECKOr0  AKCIEPUMEHTA,
BBIABHIKEHHUE  THIIOTE3DI, BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCJICYEMbIMU BEIMYMHAMH, OOBSICHEHUE TMOJYyYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHUHA, TEOpPHUl M 3aKOHOB; yMEHHE

AcJIaTh BBIBOABI HAa OCHOBAHUHU ITOJTYYCHHBIX pGSYJ'IBTaTOB)

Ymenue BBIJIETIATH CYILIECTBEHHBIE IIPU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB:  BMJOB, MOMYJIALMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OHOTEOIIEHO30B U  DKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HACJIE/ICTBEHHOU M3MEHYUBOCTH,
€CTECTBEHHOTO  OTOOpa, BUA0OOPa30BaHUs, IMPHUCIOCOOICHHOCTH
OpPraHU3MOB, JIE€HCTBHS 3KOJIOTMYECKUX (PAKTOPOB Ha OpraHU3MBI,
IepeHoca BEIIeCTB M OTOKA SHEPTUU B IKOCUCTEMAX, AaHTPOIIOI€HHBIX
M3MEHEHUH B IKOCHCTEMaX CBOEM MECTHOCTH, KPYTOBOPOTa BEILECTB U

OMOTreOXMMHUYECKUX IIUKIIOB B Orocdepe

YMeHne IMPHUMCHATH IMMOJIYYCHHBIC 3HaHUuA pIn b 00BICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHUMU, Ul MPUHATUS MPAKTHYECKUX
pelleHHii B MOBCETHEBHOM KU3HM B LIESIX o0ecrieueHns 0€301MacHOCTH
CBOETO 3/I0POBbsSI U 3/I0POBbsI OKPYKAIOILIUX JIO/IEH, COOIOAECHNS HOPM
TPAMOTHOIO  TMOBEIEHUS B  OKPYXKAIOIIEH NPUPOJHOW  CpEXE;
IIOHMMAaHHE HE00X0IMMOCTH WCIIOJIb30BaHUs JIOCTHKEHUIN

COBpCMCHHOfI Oouonoruu AJI paluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

YMenue peuiaTth 3JICMCHTAPHLBIC OHMOJIOTHYECKHUE 3ada4yu, COCTaBJIATHb

CXEMBI IEpEeHOCca BEIIECTB U YIHEPTUHU B IKOCUCTEMAX (IL[€NU MTUTaHUs)

YMeHHue BBIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE pPabOTHI,
coOmonaTh MpaBujga npu padboTe ¢ yduyeOHbBIM U JaOOpPaTOPHBIM

o0opyoBaHuEM




YMeHne KpUTHUECKU OLEHUBATh U HWHTEPIPETHPOBATh MHPOPMAIUIO
OMOJIOTMYECKOr0 COACPKaHUs, BKIIOYAIOUIYIO TICEBJOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IIONYJIsipHBIE MaTepUabl);

’ paccMaTpuBaTh r7100aIbHBIE 9KOJIOTHYECKUE po0JIEMBI
COBPEMEHHOCTH, (POPMHUPOBATEL MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HI[HIO
VMeHue co3/aBaTh COOCTBEHHBIE IIUCHMEHHBIE M YCTHBIE COOOILEHUS,
10 0060011ast GHOOTHYECKYI0 HHPOPMAIMIO U3 HECKOJIIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BaTh MMOHSATUNHBIN arrapar OHoJIoOTuHn




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa

1.1

buonoruss — Hayka o xuBoil mnpupone. Ponp Ouonoruu B (QopMHUpOBAHUU

COBpeMeHHOﬁ Haquoﬁ KapTUHBI MHPA. CucremMa OMOJIOTHYECKUX HayK

1.2

Metoapl MO3HAHUS KUBOW TPHUPOALI (HAOIIOJEHUE, HKCIEPUMEHT, OIHUCAHUE,
U3MEpPEHHE, KiacCu(UKaIUs, MOJEIMPOBaHUE, CTaTUCTHYEeCKas oOpaboTka

JTAHHBIX )

JKuBble cucTeMBl U HX OpraHu3anusa

2.1

Kupble cuctembl (OMOCHCTEMBbI) Kak MpeAaMeT u3ydeHus omosnoruu. CBoiicTBa

OMOCHCTEM M MX pazHooOpasue

22

YPOBHI/I opraHu3anuun OmocucTeM: MOJ'IeKyJ'ISIpHO-FCHCTI/I"ICCKI/II\;I, KHeTOqHBIﬁ,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHbI

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKHM COCTaB KJIETKH. XHMHYECKHE DJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. (DYHKI_[I/II/I BOJIbI H

MHHCPAJIBbHBIX BEHIECCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

32

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpHI OEJIKOB.
HeszamenumMble M 3aMeHUMBblE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YPpoBHU CTPYKTYpbl O€IKOBOM MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHUYeCKHe cBoicTBa OenkoB. buosormueckue
¢byHKIMU OENKOB.

®epMeHTHl — Ouosornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBII
HeHTp, cyoctpatHas chnenuduunocts. Kodepmentsl. Burtammusl. OTaudus

(I)CpMCHTOB OT HCOPTAaHNYCCKUX KaTaJIn3aTOPOB

33

VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, pubo3a U J1e30KCHpr003a), AUcaxapu/bl
(caxapo3a, JaKkTO3a) M TOJHCaxapuabl (Kpaxmail, TIJIMKOTeH, IeJUII0JI03a).
Buonornyeckue GyHKINN YTIIEBOJIOB.

Jlumuaer:  Tpurmmnepuasl,  crepouabl,  dochommnuabl.  ['mapoduibHO-
ruapodoOHbIe cBoicTBa. buonormveckne GyHkmuu JmnuaoB. CpaBHEHHE

YriceBoa0B, OCJIKOB U JIMTIU 0B KaK HCTOUYHHUKOB SHCPTHUU




34

Hyxneunnoseie kucnotel: JJHK u PHK. Hykiieotunbpl — MOHOMEpBI HYKJIEMHOBBIX
kucnotr. Crpoenne u ¢yakinuun JIHK. Crtpoenme u ¢ynkumu PHK. ATO:

CTpOEHHUE U (PYHKIHH

3.5

[utonorus — Hayka o kierke. Kiierounas reopusi. MeToapl H3ydeHus: KIETOK

3.6

Knerka xak nenoctHas kuBasi cucrtema. OOmMe NMPU3HAKU KIIETOK: 3aMKHYTas
HapykHas meMmOpana, monekynbl JJHK kak renmerndeckwii ammapar, cuctema

cuHTe3a OeJka

3.7

THIbl KJIETOK: 3yKapuoTH4ecKas U npokapuorndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckol  kietku. Kierounas crenka Oaktepuil.  CTpoeHue
JyKapUOTHYECKON KIeTKU. OCHOBHBIE OTIUYMS PACTHUTEIBHOM, >XUBOTHOH U

TpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, IIIMKOKAIMKC, HX
¢ynkun. [Tnasmarnaeckas MemOpana, e€ cBoiicTBa 1 pynkuuu. Llutonnasma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOWIBl KJICTKH: JHIOIUIa3MaTHYECKas CETh
(OIIC), ammapat T'onbmku, nau3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKH:
MUTOXOHJIPUH, TUIACTUABL. [IpOMCXOXKIACHHE MHUTOXOHIAPUM M IUIACTHA. Bubl
mwiactun. HemeMOpaHHbIE OpraHOWIBI KIIETKU: PpUOOCOMBI, KJIETOYHBIA IICHTP,

PECHUYKH, KT'YTHUKH. CDYHKHI/II/I OpraHona0B KJICTKH. Bxirouenns

3.9

Anpo — perynaropHbiii neHTp KieTku. CTpoeHue siapa: siiepHas 000J0uKa,

KapuoIuiadMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

)KHSHGH@HTGJ’II)HOCTB KIJICTKHU

4.1

O6men BemiecTB, Wi MeTaOoiu3M. AccuMuisinus (IUIaCTUYECKU OOMEH) M
JTUCCUMUJIIALINS (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOIO0 TMpoIecca
metabonu3ma. Turbel oOMeHa BelecTB: aBTOTPOGHBIA U reTepoTpodHbid. Ponb

(I)CpMCHTOB B OOMEHE BCUICCTB U IIPECBPALICHNUU SHCPTHUU B KIICTKC

4.2

®otocunTe3. CBeToBas U TeMHOBas (a3bl porocunTe3a. Peakiun poTtocunTesa.
O¢ddexktuBHOCTH (poTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a Ui KU3HU Ha 3emile.
Bnusnue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMIEHUS €ro
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpyIole Oakrepuu. 3HaueHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emiie

4.3

DHepreTHyeckuii OOMEH B KJETKe. PaciiermieHne BeIIecTB, BBIJICJICHUE H
AKKyMYJIUPDOBAaHHE OJHEPrUU B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KucioponHoe OKHCIEHHWE, WK KIETOYHOE

neixanue. DG HEKTUBHOCTh YHEPTETUYECKOT0 0OMEHa




4.4

Peakiun marpuyHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus
TeHEeTHYECKOM WHpopMalnuu B KIeTKe. ['eHeTHYeckwii KOJ M €ro CBOICTBa.
Tpanckpumnuus — marpuunbsiii cuate3 PHK. Tpancnsauus — O6umocunTtes Oenka.

KoaupoBanue amuHokuciot. Ponabs pubocom B Onocunrese Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BHpYCHL. Mctopus otkpeitus BupycoB (/.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hn pacTeHuii, *HBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
BUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3Oynurens CIINa.

[TpodunakTrka pacnpocTpaHeHHsI BUPYCHBIX 32a00JI€BaHUIA

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslid UK, WIM >KHU3HEHHBIA NHMKJI KIETKH. WHTepdaza u MHUTO3.
[Tpomieccrl, mporekaromme B WHTepdaze. Permkanus — peakuus MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoMm. XpOMOCOMHBI HAbOp — KapUOTHIL
JMIuionaHbIE M TalJIOMJIHBIM ~ XpOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBI
[{uTOMIOrMYeCKrE OCHOBBI PAa3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — muto3. Craguum murtoza. [Ipouneccel, mpoucxonsiiue Ha

Pa3HbIX CTaAUAX MUTO3A. buonorudyeckuii CMBICII MUTO3a

5.2

@dopMbl pa3MHOKEHHUsI OpPraHU3MOB: Oecrojioe W mojioBoe. Buabl Gecrosoro
pasMHOXKEHUsS: JIeNIeHHMe HaJBOEe, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

53

[TonoBO€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.
Meiio3. Craguu wmeiioza. [lpormecchl, NpoOUCXOIAIIME HAa CTaAMsIX Meio3a.
IToBenenne xpomocom B Mero3e. Kpoccunrosep. buonornueckuii cMmpica U

3HaUYeHNe Meno3a

54

["ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKeNe3bl: CEMEHHUKU U AnYHUKH. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX KIETOK —
ramer (Crepmaro3ouj, SileKiIeTka) — criepMaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3on1oB. OmnonorBopenue. [lapreHorenes

55

WnauBuayanbHoe — pa3BuTUE  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). ITarbl YMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npobienue, racTpyssinus, oprasoreres. [locramOpronansHoe pa3Buthe. TuIbI
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CIOCOOHBIC BBI3BIBATh BPOXKIEHHBIC
YPOIICTBA.

Poctu Pa3BUTHC paCTCHI/II\/JI. OnroreHes IBCTKOBOI'O PaCTCHUA: CTPOCHHUC CCMCHU,




CTa/IuU pa3BUTHA

HaCJ'Ie,I[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTHKU. McTopus pa3BUTUS TeHETHKU. Bkiaa poccuiickux
U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TeHETUKU. MeEToapl TeHETHKHU
(ruOpUAOTOTUYECKHH, LUTOT€HETUYECKHIA, MOJICKYJIIPHO-TE€HETHYECKUH ).
OCHOBHbIE TEHETHYECKUE MOHATUS. | eHeTHYeckass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TMPU3HAKOB, YycTaHOBJIeHHBIe [. Mennenem.
MounorubOpuaHoe ckpenBaHue. 3akoH eAUHOoOpa3us THUOPHIOB TMEPBOTO
nokoneHuss. [lpaBuio JOMUHUpOBaHUSA. 3aKOH pAcCIUEIUICHUs IPU3HAKOB.
I'mnoresa uncrorsl ramer. [loJHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpumHoe CKpeliMBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS IMPU3HAKOB.
[{uToreHeTHUYEeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHMS. AHaIH3UpPYIOIIee
cKpemuBaHue.  lcrnonap30oBaHME — AQHAIM3UPYIOUIETO  CKPELUMBAHMS — JIA

oIpezesieHusl TeHOTHUIIa 0CO0U

6.3

CuemnneHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HaclleJoBaHMIO TreHoB. HapymieHuwe cuemieHuss TEHOB B pe3yJibTaTe
KpOCCHHIOBepa. XpOMOCOMHAasl TEOpusl HacleACTBEHHOCTH. [eHernueckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE ONIPENENIECHHE I0Ja. AYTOCOMBI M IIOJOBBIE
xpoMocoMbl. ['oMorameTHble W TreTeporamMeTHble opraHu3Mbl. HacnmegoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3meHunBOCTh. BHJIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIJICICTBEHHAs.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOIU(HUKAIIMOHHONH W3MEHUYMBOCTU. BapuanMoHHBIA psiag M BapHallMOHHAS
kpuBasd. Hopma peaknuum npusHaka. KoamdecTBEHHblE W KaueCTBEHHBIE

MpU3HAKU U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

6.5

HacnenctBenHasi, wWiM TEHOTHUIIMYECKAas, M3MEHYMBOCTb. KomOuWHATHBHAs
U3MEHYMBOCTh. Melo3 U TIOJIOBOM TMpollecC — OCHOBAa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBI MyTauuil. MyrareHHbie
(dakTopsl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HaciaeACTBEHHON u3meHunBocty H.U.

Basuiosa

6.6

I'eneTuka dyenoBeka. KapI/IOTI/IH yenoBeka. OCHOBHBIE METOAbI TEHCTUKU
YeJI0BEKa: TeHeaIOTHYCCKUH, OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUH,
OMOXMMHYECKHH, MOJEKYISIpHO-TeHeTHYeCKui. CoOBpeMEHHOE OIpeeICHHE

TCHOTHUIIA: TOJJHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C




nmomomnpto IIl[P-ananu3a. HacnencrBeHHple 3a0ojieBaHUS 4YeIOBEKa: T'CHHBIC
0one3nu, O0JIE3HH C HACIIEACTBEHHOW MPEIPaCIONOKEHHOCTHI0, XPOMOCOMHBIE
Oone3nu. CoMaruueckre W TeHepaTHUBHbIE MyTaluu. [IpuHIUIBI 310pOBOrO
obpaza KUW3HHM, JUATHOCTUKH, TPOPUIAKTAKA U JICUYEHUS TEHETHYECKHX
Oosie3Hel. MeauKo-TeHETHYeCKOe KOHCYJIbTUPOBAaHKUE. 3HAYCHHE METUITMHCKOM

TCHCTUKU B IIPECAOTBPANICHUHN U JICUCHUN I'CHCTHYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuus Kak Hayka W Tpolecc. 3apOKIEHUE CENEKUUU U JOMECTHKAIUS.
VYuenne H.M. BaBunoBa 0 1eHTpax NPOUCXOXKACHUS U MHOTO00pasus
KYJIbTYpPHBIX pacTeHui. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

nmopoaa, miraMm

7.2

CoBpeMeHHbIE METOJbl CENeKIUU. MaccoBbli U HWHIUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM pacTeHHH M KUBOTHBIX. OIeHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpeuBaHue — MHOpUAMHr. Yuctass nuHus. CKpelMBaHUE YHUCTBIX JIMHHM.
['ereposuc, unu rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas ruOpuamszaumss u e€ ycnexu. VCKyCCTBEHHBIH MyTareHes M
[IOJIyYE€HUE TOJIUIUIONAOB. JIOCTHIKEHUS CEJIEKIMM PACTEHHUH, >KMBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buorexHomoruss Kak oOTpacib MNPOM3BOACTBA. ['€HHas HHXKEHepHs. Tarbl
co3manust pexomOunanTHou J[HK wu Tpancrenneix opranmsmon. KietouHas
nHkeHepus.  Knerounesle  KyabTypbl. MUKPOKJIOHAJIBHOE  Pa3MHOXKEHHE
pacrenuii. KioHuMpoBaHHE BBICOKOMPOIYKTHUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. JKOJOTHYeCKHe MU dTudeckue mpodremel. MO — reHermdecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

DBOJIOMUOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCTBa  JBONIONMHU.  [laJICOHTOJIOTHMYECKUE:  TOCIIE0BATEIBHOCTD
IIOABJICHHUA BHIOB B HaJICOHTOJIOTMUECKON JICTOMMHUCH, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoacTtBo W paznmmune (ayH W (HIOp MATEPUKOB H
OCTPOBOB. OMOPHOJIOTHUECKUE: CXOJCTBA U PA3INYNS SMOPUOHOB Pa3HBIX BUJIOB

IIO3BOHOYHBIX. CpaBHI/ITCJ'IBHO-aHaTOMI/ILIeCKI/IeZ TOMOJIOTMYHBIC, aHaJIOTHYHBIC,




pPYAMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMHUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX IyTeill y Bcex

OpraHu3MOB

1.2

OpomtonmonHas  Teopuss Y. [lapBuna. IIpennocbuiku — BO3HUKHOBEHHS
JapBuHU3Ma. JIBHXKyIIMe CHibl 3BOJIOLMHU BUIOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOKEHHUE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckass Tteopust dBomouud (CTD) M OCHOBHBIE €€ TOJOKCHHS.

MuxkposBomtouus. [lomynsuus Kak eAMHULA BUAA U IBOTIOLIMHU

1.4

JBuxyme cunbl ((akTopbl) SBOJIIOLMM BUIOB B Ipupoie. MyTanuoHHbBIN
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3ossiiust 1 murpamusi. EcrecTBeHHBIM 0TOOp — HaNpaBIsOMUN (aKkTop
3BOTIOIUU. POPMBI €CTECTBEHHOT'O 0TOOpA.

[TprcniocoONEHHOCT, OPraHM3MOB KaK pe3ynbTarT dBoitonuu. I[Ipumepbt
npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAAITALUH.

Bun u Bunoo6paszosanue. Kpurepuu Buna. OcHoBHbIE (GOpPMBI BU1000pa30BaHUS:

reorpaguueckoe, 3K0JI0rH4ecKoe

1.5

MaKp03BOJ'IIOI_[I/I$I. cDO]I)M]':»I OBOJOIHNHN: q)HJ'IeTH‘IeCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3Bosonnn

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuHbple TpeACTaBICHUS O 3apOKICHHUM >KU3HH. HayuHble TIHIIOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emie: abuoreHe3 M MaHCHEpMUs. XUMHUYECKas
IBOJIIOLIMS. ODKCIIEPUMEHTAIBHOE IOATBEPKICHUE XUMUYECKOW HBOJIOLUU.
HauanbHble stanbel 6uonornyeckoit spomouuu. I'mnoreza PHK-mupa. IlepBbie

KJIETKHU U UX 3BOJIFOIUA. (-DOPMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHU3MOB

2.2

PasButne xu3Hm Ha 3emsie mo spam u nepuogaM. Karapxen. Apxelickas u
npotepo3oiickas apbl. [laneo3oiickas spa u €€ mnepuoabl: KeMOpPHUICKUA,
OPJIOBUKCKHM, CUIYPUHCKUH, JI€BOHCKUH, KaMEHHOYTOJIbHBIMA, MEPMCKHUM.
Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozolickass »9pa u €€ mepuojabl:  MajJeOreHOBBIM,  HEOTCHOBBI,
AQHTPOIIOrCHOBBIM. XAapaKTepUCTHKA KIMMaTra M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE ATaIlbl BOJIIOLIUU PACTUTEIBHOIO M JKUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHUM M KUBOTHBIX. IlosBIEHME, pacuBeT M BBIMHUPAHHME TIPYII KUBBIX

OpPTraHU3MOB




2.3

CucremMa OpraHm4eckoro Mupa Kak OTpaxkeHue 3Bomonuu. (OCHOBHbIE

CUCTEMATUYCCKHUE I'PYIIIEI OPIraHU3MOB
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OBojIONUsl 4eloBeKa. AHTPOIOJIOrHs Kak Hayka. Pa3BuTue mpencraBieHH O
MPOUCXOXKICHUHM 4YelioBeKa. MeTonbl u3yueHus aHTpororese3a. CxXoicTBa U
pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHUE YEeTTOBEKa.

JBuxymme cuibl (hakTopsl) aHTpomnorene3a. HacneacTtBeHHass H3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIAHM

Tpy/la, MBILLJICHUE, PEYb

2.5

OCHOBHBIE CTaJMd W BETBU DBOJIOIMH YEJIOBEKA: aBCTPAIIONUTEKH, YeToBeK
ymenslid, YenoBek mnpsaMoxoisamuid, YenoBek HeaHAepTalbckuii, Yenosek
pasymHbIA. HaxoJKM HMCKOMAeMBIX OCTAaHKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpONeouHas (€Bpa3uiickas),
HEerpo-aBCTpaJONIHas (3xBaTOpHAJIbHASA), MOHT'0JIOMIHAs (asmarcko-
amepukaHckas). YepTsl npucnocoOIeHHOCTH MPEICTaBUTENEH YEeTIOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma

OpranusMbl 1 OKpy»Karolas cpeia

3.1

OKojorusi Kak Hayka. 3aJaud U pasfenbl 3KOJOTMU. MeTonbl 3KOJIOTMYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpellbl 00UTaHHUsI OpPraHU3MOB:

BOAHAA, HA3CMHO-BO3AylIIHAs, IOYBECHHAA, BHYTPHUOPTaHU3MCHHAsA

3.2

Oxonoruyeckne  Qaxtopel. Knaccudukanus  IKOJIOTMYECKUX  (PaKTOPOB:
abuoTnueckne, OWOTHYECKME U aHTPONOreHHble. JleficTBHe 3KOIOrMYecKux

(hakTOpOB HA OPraHU3MBI
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AbGuotruueckue (QakToOphl: CBET, TeMIlepaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHnss OpraHU3MOB K  JeMCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buonornueckne puTMbl

34

buotnueckue ¢daxkTopbl. Bumbl OMOTHYECKHUX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, TApPa3UTU3M, MYTYalIu3M, KOMMEHCATu3M (HaxXJeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OWOTHYECKUX

B3aUMOACUCTBUM s CYHICCTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COOGIJ_ICCTBaX

3.5

DKOJIOTHYECKUE XapaKTCPUCTHUKU MOITYJIAINH. OcHoBHBIC IIOKa3aTCIn
MOomyJadanuu: 4YUCICHHOCTBb, IINIOTHOCTBH, POXIACMOCTb, CMCPTHOCTH, IIPHUPOCT,

Murpanus. JJMHaM1Ka YMCICHHOCTHU MONYJISALUU U €€ Perysinus

COOGH.ICCTBa 1 OKOJOTHYCCKUC CUCTEMBI




4.1

CoobmecTBo opranu3mMoB — OwuoreHo3. CTpyKTypsl OHOILIEHO3a: BHIOBasd,
IPOCTPaHCTBeHHAs, Tpoduueckas (muinesas). Buabl-momMuHaHTbl. CBsI3U B

OuoleHo3e

4.2

Dkonorudyeckue cucreMbl (d9kocuctembl). [loHsiTHe 00 2JKOCHCTEME U
6uoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBL: IPOJIYLIEHTHI,
KOHCYMEHTBI, pelylIeHThl. KpyroBopoT BEmIECTB U OTOK YHEPTUHU B IKOCHUCTEME.
Tpoduueckue (nuieBble) YpOBHH 53KocucTeMbl. IluineBble nenu u ceru.
OcHOBHBIE NOKa3aTeNIM SKOCUCTEMBI: Ouomacca, NPOAYKLHSA. DKOJIOTHYECKUE
OUpaMUIbl: NPOAYKIHUM, YHUCIEHHOCTH, Ouomacchl. CBoOIcTBa 3KOCHCTEM:

YCTOMYMBOCTD, CAMOpETyJIsius, pazsutue. CyKieccus

4.3

[TpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE 3KOCHCTEMBI. ATpPO3KOCUCTEMBI. YpboskocucTeMsl.
buonoruueckoe u x035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasHooOpazue kak (¢akrop ycroiumBocTH dKocucTeM. CoxpaHeHUE

OHOJOTrHYEeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panHursl, coctaB U CTPyKTypa
ouochepsl. Kuoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouochepsl Kak
r00ankHOM dKOCHCTeMBbI. JlMHamMHueckoe paBHOBecHME W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB U OHWOTCOXUMHUYECKUE ITUKIBI JJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Ouocdepe 3emun. AHTpONOreHHbIE M3MEHEHUs B Ouocdepe.
['moGasibHBIEC HKOJIOTHYECKUE TTPOOTIEMBI.
OcHoBa palMOHANLHOTO  YIPABJICHUS TMPUPOAHBIMHU  pecypcaMh U HUX

UCHoJIb30BaHue. JlocTrykeHus: OMOJIOTUH U OXpaHa MPUPOJIbI
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. buonorus: 10 kmacc: 06a3zoBeiii ypoBeHb: ydeOHuK; B. B. Ilaceunmk, A. A.
Kamenckmii, A. M. Pybuos; non penakuueit B. B. Ilaceunuka. — 6 — e u3za., - Mockaa:
[Ipocsemenue, 2024
. buonorus: 11 kmacc: 06a3oBbIii ypoBeHb: yueOHuk; B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyOuos; nox penakuueit B. B. Ilaceunuka. — 6 — e u3zg., - Mocksa:
[Ipoceemnienue, 2024
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° buonorusa 10 — 11 ximace, «JIuaus xu3Hn»; MeToandeckoe mmocooue; B. B. Ilaceunuxk,
I'.T. llIsenos, T. M. Edpumosa; Mocksa: IIpocsemnienune, 2024
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