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HosicHuTeabHASA 3aNMCKa

[Ipu pa3paboTke HpOrpaMMbl MO OHUOJOTUM TEOPETHUYECKYIO OCHOBY JUISL ONpEICTICHHS
MOAXOM0B K (OpMHUpPOBAHMIO cojAepKaHMsS yueOHoro mnpeamera «buonorus» cocTaBHIIU:
KoHuentyainbable nojoxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IENieH, COJepiKaHus,
pe3yNIbTaTOB 00Y4YEHHs U TPEOOBAHUMN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, MOJOXKEHHUSI 00 OOIINX
HEeNAX W NPUHIUMAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3oBanusi B Poccuiickoii @enepanuu, a Takke MOJOXKEHUS O croenuduke Ouonoruu, eé
3HaYCHUU B IO3HAHUU >KUBOM MPHUPOJIBI U 00ECIIEYCHUN CYIIECTBOBAHMS YEIOBEUECKOTo 00IIeCTBa.
CornacHo Ha3BaHHBIM IMOJIOKEHHSIM, OIMPe/Ie]IeHbl OCHOBHBIE () YHKIIMU MPOrPaMMBbI 0 OUOJIOTHUH U
€€ CTpyKTypa.

[TporpamMmma mo Ouosoruu AaéT MPENCTaBICHHUE O IENsAX, 00 oOmel cTpaTeruu oOydeHUs,
BOCIHUTAHUS U Pa3BUTHsI 00yUaroUMxcs cpeacTBaMu yueOHoro npenmMera «buomnorusy», onpenenset
00s13aTeNIbHOE TPEAMETHOE COAEPIKAaHUE, €ro CTPYKTYpY, paclpeieiieHre MO pasfesiaM U TeMau,
PEKOMEHIYEeMYIO TOCIEeI0BaTENbHOCTh U3YUCHHs YYEOHOr0 MaTepralia ¢ y4éTOM MEKITPEeIMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JOTHMKH 0Opa3oBaTENIbHOTO IMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

B mporpamme 1mo OMOJIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JTHYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3ylbTaraM oOydeHHs B (OPMUPOBAHHUU OCHOBHBIX BHJIOB
y4e0HO-TT03HABATEIBHON  JACSITEIbHOCTH/YICOHBIX JCHCTBHIA  OOYyJarolMXCsS IO OCBOSHUIO
coJiepkaHusl OMOJIOru4YecKoro oopa3oBaHusl.

B mporpamme mo Omomormm (10-11 kmaccel, 0a30BBIi ypOBEHB) peaNn30BaH TMPHHIIUI
MPEEMCTBEHHOCTH B M3y4eHHHM Ouosiorud, Onaromaps dYeMy B HEHl mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA pPa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS,  LIEHHOCTHBIX  OpPUEHTALUI  JUYHOCTH,  3KOJOTMYECKOTO  MBIIIICHHMS,
NpeJICTaBICHNUN O 30POBOM 00pa3e KU3HU U OEPEeKHBIM OTHOIIEHUEM K OKPYIKAroIIeH PpUPOIHOIM
cpeze. IloaTomy Hapsay ¢ u3ydeHHeM OOLIEeONOIOTHYECKUX TEOpHil, a TakKe 3HAHUN O CTPOECHUU
KHUBBIX CHCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX IIPOTEKAIONIMX B HHUX IPOILECCOB B
nporpaMMe MO OWOJOTHHM YAEJICHO BHUMAHUE WCIOJNB30BAHUIO TMONYYCHHBIX 3HAHUU B
MOBCEHEBHON IKM3HHM ISl pPEIICHWS TPUKIATHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIEICTBEHHBIX  3a00JleBaHUN  YeJIOBEKa,  MEAMKO-TeHETHMYECKOTO  KOHCYIbTUPOBAHUSA,
00OCHOBAaHHS JKOJOTHYECKH IIeTIECOO0Pa3HOTO TOBEICHHUS B OKpPYKAIOUIEH MPUPOIHON cpene,
aHalM3a BIUSHUSA XO3AMCTBEHHON [EATENbHOCTH 4YENOBEKa Ha COCTOSIHHE TMPHUPOJHBIX U
HCKYCCTBEHHBIX OSKOCHCTEM. YCHWIIEHHE BHHMAaHHUS K TPUKIAJHOW HANpaBICHHOCTH Y4eOHOTO
npeamera «buonorus» MpoAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUEHHUs YCIOBMH JUIS peIIeHUs
OJTHOW M3 aKTYyaJbHBIX 3aJad IIKOJBHOTO OMOJOTMYECKOrO OOpa30BaHMS, KOTOpas MPEAIoiaraeT
dopmupoBaHue y O0OydYarOUIMXCS CHOCOOHOCTH agalTUPOBATHCS K HW3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpeaHero oOIero ooOpa3oBaHHs 3aHMMaeT BaxHoe Mecto. OnHa
obOecnieunBaeT (opmupoBaHHe Yy OOy4alOIIUXCSl MPEACTAaBIEHUH O HAyyHOW KapTUHE MHpa,
pacmupsieT U 00001aeT 3HaHUS O JKUBOW MPUPOAE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3alliil H DBOJIIOIUH, CO3AaéT YCIOBUS JUIA: TO3HAHMUS 3aKOHOB JKHUBOW IPHPOIHI,
dopmupoBaHus (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO W Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOIE U YETIOBEKY.

Bonpiioe 3HaueHne OMOIOTUST UMEET TakKe ISl PeIIeHUs BOCTIUTATENBHBIX U Pa3BUBAOIIUX
3amay cpeaHero oOmero oOpa3oBaHUs, CONMATM3AIMU oOydaromuxcs. M3ydenue Owomoruu
obOecrieunBaeT ycioBus i (HOPMHpPOBAHHS HWHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYpHI, CIIOCOOCTBYET MHTETPALIMA OMOIOTUYECKIX
3HAaHWNA C TMPEACTABICHUSIMH U3 JAPYrUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHH U
reorpajuu. Ha3BaHHBIE MOJOXKEHUS O TNpeaHa3HAYeHUH Yy4yeOHoro mnpeamera «buonorus»
COCTaBHJIM OCHOBY JUIsl OTIPENIEJICHUS TOAX00B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0 COACPIKAHMS,
MPEJICTABICHHOI0 B IporpaMMme 1Mo OHOJIOTHH.

Ot60p comepkanust yaeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO IMOAXO0/a, B COOTBETCTBHHM C KOTOPHIM OOydaromiuecs MOKHBI



OCBOUTH 3HAHUSA U YMEHHUS, 3HAUMMBbIE 71 (GOPMUPOBAHHSA OOIIEH KyJIbTYphl, OMpEIEAIoIIne
aJICKBaTHOE TIOBEJCHHE UYEJIOBEKa B OKPYXKAIOMICW MPUPOJHONW cpene, BOCTPEOOBAHHEBIE B
MOBCETHEBHON JKM3HU M TPaKTHUECKOW aesTenpbHocTH. Ocoboe MEeCTo B ITOW CHUCTEME 3HAHUU
3aHUMAOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITY»KaT OCHOBOU JuIsi ((OPMUPOBAHUS MPEACTABICHHUMA
O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAapTUHE MHpa U IICHHOCTHBIX OPUEHTALMSIX JIUYHOCTH,
CIOCOOCTBYIONTUX I'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpykTypupoBaHHEe cojepxaHus Y4eOHOro Marepuasa B IMporpaMMe MO0 OHOJIOTUU
OCYIIECTBIICHO C y4Y€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUNA 00 OTIUYHUTEIHHBIX OCOOCHHOCTSIX
YKUBOM NPUPOJIBL, O €€ YPOBHEBOW OpraHU3allii U 3BOJIIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpeE
yuebHoro npeameta «buoaorusy BIEIEHbI CEAYOIINE coAepKaTeabHble TMHUU: «buonorus kak
Hayka. MeTonbl HaydyHOro mo3HaHus», «KieTka kak Owonormdeckas cucreMay, «OpraHuszM Kak
Ouosoruueckasi cuctema», «Cucrema 1 MHOrooopasue OpraHuyeckoro Mupay, « IBOJIOIUS KUBOI
MPUPOJBD, «IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp wu3yueHus yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00yJarOIUMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATBHONW OpPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u mpuoOpeTeHrue yMEHU UCTIOIB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUIl B OTHOIIEHUU
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TIPOOJIEM.

Hoctumxenne unenu wuszydeHus ydeOHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE
o0ecreurnBaeTCs peleHrueM CIeAYIOIMMX 3a/1a4:

OCBOEHHE O0YUYaIOIIUMUCS CUCTEMbI 3HAaHUN O OMOJIOTMYECKUX TEOPHUSAX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MTPaBUIIAX, CIIY>KAITUX OCHOBOU JIJIsi (DOPMHUPOBAHMSI MIPEICTABICHHMA
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOT000pa3uun
U OCOOCHHOCTSIX JXUBBIX CHCTEM pPa3HOTO YPOBHS OpraHW3alliH, BBIJAIONIMXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHEe Y OOY4YaIOIMIMXCS IT03HABATENIBHBIX, HHTEIJIEKTYATbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMM HAyYHBIX B3IJISINIOB,
UJIeH ¥ TIOJIX0JI0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBJIEHUE Yy 00yJaromuxcs oOmie KynbTypbl, QyHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHATH U OLICHHBATH SIBIICHUS OKPYXKAIOIIETO MHUpPa >KMBOM MPUPOJBI HA OCHOBAHHUH
3HAHWU U OTBITA, MMOJYUYEHHBIX IPU U3YYEHUHU OMOJIOTHH;

dbopMHupoBaHHEe Y OOYYaAIOMUXCA YMEHUH WLIIIOCTPUPOBATh 3HAYCHHE OHOJOTHYECKUX
3HAHUM B TPAKTUYECKOW JIEATEIHHOCTH 4YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCTIIHTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM J>KHUBOW TMPHUPOIBI,
HEOOXOIMMOCTH OEpeKHOTO OTHOIICHHS K HEH, COOJIOEHUS dTUYECKUX HOPM IPHU TPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IIEHHOCTH OHMOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIIMICHUS YPOBHS HSKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMCHECHUE TPHOOPETEHHBIX 3HAHWUM W YMCHHH B TIOBCETHEBHOW JXU3HU JUIS OICHKHU
MOCNEACTBUIA CBOEH JEATETbHOCTH IO OTHOIICHHIO K OKpYXKawliel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydyaemass Ha 0a30BOM YPOBHE,
SABISIETCST  00SI3aTEBHBIM yU4E€OHBIM TIPEIMETOM, BXOJSIIUM B COCTaB NPEIMETHOW 00J1acTH
«EcTecTBeHHO-HAYUYHBIE MIPEAMETHI.

st u3ydeHust OMOJIOTUM Ha 0a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHuUsl OTBOIUTCA 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Henento).

Conepxanue o0yueHust
10 xknace
Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOrMM C OOIIECTBEHHBIMM, TEXHMUYECKUMHM U APYTUMH
€CTeCTBEHHBIMH HaykamH, ¢uinocopueii, STHUKOW, 3CTeTHKOW U mpaBoM. Ponb Ouomorum B
(bopMHUPOBaHUK COBPEMEHHON HAy4YHOW KapTHUHBI MuUpa. CucTemMa OMOJOTUYECKUX HaYK.



MeTtoapl MO3HAHUS >KMBOW MPUPOIBI (HAOMIOAECHUE, SKCIIEPUMEHT, OMUCaHHe, U3MEpEeHUeE,
KJaccu(uKaus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmue! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHHWe pa3IUYHBIX METOAOB MPU H3YYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: 6uonaoruu. OTIndme >KUBbIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CpoiicTBa OmocucteM U HUX pa3HooOpazue. YPOBHM OpraHuzaludd  OHOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOYHBIH, TKaHEBBIH, OpraHu3MEHHBIM, MOMYJISIUUOHHO-BU0BOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumuu:

Tabmuplr u cxeMbl: «OCHOBHBIE TPU3HAKK >KU3HW», «YPOBHU OpraHU3alMHU KUBOU
TIPUPOIBI.

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XumMuvecKkuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bojza 1 MuHepanbHbIE BEIIECTBA.

@OyHKIUY BOJbI 1 MUHEPAJIbHBIX BEIeCTB B KieTke. [lonaepxanue ocMoTrueckoro 6aiaHca.

benku. CoctaB u crpoeHune 0emkoB. AMUHOKHCIOTH — MOHOMeEpHI OenkoB. HezameHnmMbie u
3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. YPOBHHM CTPYKTYPhl OEIKOBON MOJEKYIIbI
(mepBUYHas, BTOPUYHAs, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XMMUYECKUE CBOMCTBA OEIKOB.
buonorndeckne GpyHKIUN OENKOB.

®epMeHThl — Ouojormueckue kartanuszatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA UEHTP,
cyoctparHas  crneuuduuHoctb.  Kodepmentsl.  Butamunsl.  Ominuuss  ¢(epMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYraeBoasl: MOHOcaxapuIsl (TIH0K03a, pubo3a M J1e30Kcupub03a), aAucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuasl (Kpaxmas, TIWKOTeH, IMeJUToo3a). buonornyeckue GyHKIMHA
YTJIEBOJOB.

Jlununper:  Tpurmuuepuabl, ¢Gocdonaunuapl, crepounsl. [mapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢QyHkumu aunuaoB. CpaBHEHHUE YIIIEBOAOB, OCJIKOB M JIMIUAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotrel: JJHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

[{utonorus — Hayka o kierke. Kinerounas Teopus — npumep B3aUMOJIEHCTBHS UaeH U (hakToB
B HAyYHOM IMO3HAHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kxak menoctHas kuBas cuctema. OOlue MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
meMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oelka.

Tumbl KJIETOK: JyKapHOTHYecKas U  IpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHHS
npokapuotuyeckoil kierku. Knerounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAJIUKC, UX (QYHKIUH.
[Tnasmatuueckass MmemOpana, e€ cBoicTBa M (QyHKuuM. LluTomnmasma u e€ OpraHoMIbL
OnnomemOpannbie opranounbl kietku: DIIC, anmapar ['ombmku, nuzocomsel. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTuisl. [IponcxoxaeHne MUTOXOHAPUN U miacTUl. Buasl
wiactua. HememOpaHHble OpraHoMbl KIETKH: PHOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIIN,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BriatoueHusl.

SAnpo — perynsaTopHbld 1eHTp KieTku. CTpoeHue smpa: saepHas o0oouyka, KapHuoIllia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.



JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne  XMMHMYECKMX  JJIEMEHTOB B HEXMBOM  HIPUPOIE»,
«Pacnipenenenne XUMAYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuubr u cxemsl: «llepmoguueckass Tabnuia XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres Genka», «CTpoeHue MojeKkyibl Oenka», «CtpoeHue (epMmeHTay,
«Hyxneunossle kuciotel. [JHK», «Crtpoenune monekynbsl AT®», «CtpoeHue 3ykapHOTHYECKON
KieTkn», «CTpoeHue S>KMBOTHOM KIETKM», «CTpOEHHE pPAaCTUTEIbHOM KIETKHW», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABD», «JIHumuasD.

O06opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHWE Uil MPOBEICHUS HAOIIOACHHUIA,
U3MEPEHUl, SKCIEPHUMEHTOB, MUKPOIpENnapaTrbl pPAaCTUTEIbHBIX, JKUBOTHBIX U OaKTepUaJIbHBIX
KJICTOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparoprass pabora Ne 1. «/3yueHue KaTalIMTHYECKON aKTUBHOCTH (EepMEHTOB (HA
IpUMepe aMUJIa3bl WIIM KaTalla3bl)».

Jlaboparopuas padora Ne 2. «/3yueHue CTpOCHUS KIETOK PACTCHHA, )KUBOTHBIX U OaKTEpHiA
I10JI MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, WM MeTaboMu3M. AcCUMUIIALNS (TIACTHYECKUH OOMEH) U JTMCCUMUIISIUS
(oHepreTuyeckuii OOMEH) — JIB€ CTOpPOHBI €IMHOrO Iporecca Meradonuzma. Ponb 3akoHOB
COXpPaHEHMsI BELIECTB U SHEPTHH B IOHUMaHUU METa00IM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOMHBIN M TerepoTpodHBi. Ponb (depMeHTOB B OOMEHE
BELIECTB U IIPEBPALLICHUH DHEPTUU B KIIETKE.

®dotocunte3. CperoBas u TemHOBas ¢as3pl ¢oTocuHte3a. Peaknum doTocuHTE3A.
O¢pdexkTuBHOCTE poTOCHHTE3a. 3HAUEHHE (POTOCHUHTE3a A KHU3HM Ha 3emie. BiausHue ycrnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTEe3upyrolue OakTepuu. 3HAu€HUE XEMOCHHTe3a I JKU3HU Ha
3emte.

OHepreTuyecknii 0OMeH B KieTke. Paclienienne BemecTs, BbIJeNEHHE U aKKYMYJIUPOBaHHE
SHEPruu B KIETKE. OTalbl 3Hepreruyeckoro oOmeHa. [nmukonu3. bpoxeHue M ero BUIBL
Kucnoponnoe okucienue, WM KieTouHoe JbixaHue. OxucnutensHoe (ochopuanpoBaHue.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

Peakiun MaTtpuuHoro cuHTe3a. ['enetnueckas wuHpopmamms u JHK. Peanuszanus
reHeTuyeckoil mHpopManuu B KieTke. ['eHeTmdeckuil koA W ero cpoiictBa. TpaHckpumums —
matpuunblii cunte3 PHK. Tpancnauus — O6uocunTtes Oenka. Dtambl TpaHciasauuu. KoauposaHue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexknerounslie ¢opmbl xu3HH — BUpYCHL. McTtopust oTkpbsiTHs BupycoB (. 1. ViBaHOBCKMiA).
Oco0OeHHOCTH CTpPOEHHUsT U JKU3HEHHOro IMKia BHUpycoB. bakrepuodaru. bonesnun pacteHui,
KUBOTHBIX M 4YeJIOBEeKa, BbI3bIBaeMble BHpycamMu. Bupyc mmmynonepunura uyenoBexka (BUY) —
Bo30Oynutens CIIWa. OOpaTHas TpaHCKpUILIMS, peBepTaza W HHTerpasza. llpodunakTtuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsises.

Tabmune! 1 cxembl: «Tunsl nutanusy», «Metadboanzmy», «MUTOXOHAPHULY, « JHEPTETUUECKUI
obmen», «Xmoporutact», «Portocuntedy, «Ctpoenune JJHK», «Ctpoenne u (yHKIMOHMpPOBAHUE
reHa», «CuHre3 Oenka», «['eHeTmueckuid kom», «Bupyce», «bakrepuodarn», «CtpoeHHEe H
*u3HeHHbIH 1uKi Bupyca CIIN/1a, 6aktepuodaray, «Pemmukarus JJTHK».

O6GopynoBanue: Moaenu-ammumkauu «Yapoeraune JIHK u Tpanckpunmus», «buocuHTe3
6enkay, «CTpoeHHue KIeTKU», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 0WKI, WM JKU3HEHHbIM LUK KieTkd. MHTepdasa m muto3. IIporeccsr,
nporekatomuye B uHTepdaze. Permmmkamus — peakumst matpuunoro cuHte3a [IHK. Crtpoenume



XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuoTUN. JIUTIJIOMIHBIA W TaIJIOMJHBIA XPOMOCOMHEIE
HaOopbl. Xpomatuasl. L{UTONOTHYECKHE OCHOBBI Pa3MHOKEHUS M HWHAWBHUIYaTbHOTO DPAa3BUTHS
OpraHU3MOB.

Henenne knetku — Muto3. Ctaauu muto3a. [Iporeccel, mpoucxosiue Ha pa3HbIX CTaIUIX
MHUTO3a. BHOJIOrHYecKuii CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KISTKH — arlonTo3.

@opMbl pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe U mosioBoe. Bubl O6ecrnonoro pa3sMHOKEHUS:
JiefieHHe HaJBOe, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETATUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHE JIJIs1 CEIEKLIHH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiioz. Craguu wMeiio3a. [lpoueccsl, mpoucxondiiuve Ha craausx Menosa. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICa U 3HaYEHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Y XHUBOTHBIX. II0OBBIE Kese3bl:
CEMEHHHKU U AuyHUKU. OOpazoBaHuME U pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CHepMaTo30HI,
SWUIIEKIIETKa) — crIepMatoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS  SWIEKIECTOK U
crepmaTto3onaoB. Omionorsopenue. Ilaprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTeHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: APOOJIEHHE, TacTpyJsAIusi, OPraHOTEHE3.
[TocTomOpuoHanbHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTUS: TPSIMOE, HEMPSIMOE
(mmunHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIC BBI3HIBATH
BPOKIEHHBIE YPOACTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl 1 cxembl: «DOpMbI pa3MHOXKEHUST OPraHU3MOBY, «J[BOWHOE OILIOAOTBOpPEHUE Y
I[BETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHne KIeTKH OakTepHiiy,
«CTpoeHHE TIOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbly», «Kietounsli mukiy, «Pemmukarus
JHK», «Mutos», «Menos», «lIpsamoe u HenpsiMoe pa3BUTHE», «] 'aMeTOreHe3 y MIIEKONUTAIOIINX U
yesoBeka», «OCHOBHbBIE CTa/IUH OHTOT'€HE3a.

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30Ubl  MIIEKOMUTAIOLIETO,
«Sliuexnerka MiekonuTammero», «Kapruokunes B KJIeTKax KOpeIIKa JIyKay, MarHUTHas MOJEIb-
anmuukanus «Jlenenue knetku», moaens JIHK, monens meradasHoit XpoMOCOMBL.

JlabopaTopHble 1 pakTHYeCKue padoThl:

Jlaboparopnas pabdora Ne 3. «HaGnrogeHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

Jlaboparopnas pabora Ne 4. «M3yueHWe CTpPOEHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer wu 3agaum reHeTuku. Mcropust pa3Buths reHeTHKW. Poiib 1UUTONOTHM U
SMOpHUOJIOTUN B CTAHOBJICHUU T€HETHKH. BKIal pOCCHNCKHUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTonpl TeHeTUKH (THOPUAOIOTUYECKHM, ITUTOTCHETUYECKUM, MOJICKYSPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKUE MOHSATHs. ['eHeThueckass CUMBOJIMKA, MCIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBAaHMS  MPU3HAKOB,  ycTaHoBIeHHble [.  Menzaenewm.
MonorubpuaHoe CKpemuBaHue. 3aKOH €IWHOo00pasusi THOpUIIOB mepBoro mokosieHus. [IpaBuio
JIOMUHUPOBaHMS. 3aKOH paclIeIUIeHUs MpU3HAKoB. [ unore3a unctotel ramert. [lonHoe u HemonHoe
JIOMUHUPOBAHUE.

JuruOpunHoe  CKpemuBaHWE. 3aKOH  HE3aBUCHUMOTO  HACIEIOBAHHUS  TPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBbI TUTHMOPHIHOTO CKpELIMBaHUS. AHaTU3UpPYIOLIee CKpElUBaHuUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsI ONIPEICTICHHSI TEHOTUIIA OCOOU.

CueruieHHOe  HacjienoBaHWe mnpu3HakoB. Padora T. Moprana 10  CIEIUICHHOMY
Hacje10BaHuI0 TeHoB. Hapylenue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPHS HACIIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



I'enetuka mona. XpoMOCOMHOE OIpeaeseHue Mosia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHble opraHnu3Mbl. HacinenoBanue npru3HaKkoB, CHEIUIEHHBIX C IOJIOM.

M3MmeHunBOCTb. BHbl N3MEHYMBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHAs. Poib cpensl B
HEHACJIECCTBEHHON  HM3MEHYMBOCTH. XapaKTePUCTUKA  MOIM(MUKAMOHHOW  HW3MEHYHMBOCTH.
BapuanuoHHsblil psa u BapuanuoHHas kpusas. Hopma peakumm npusHaka. KoandecTBeHHBIE U
Ka4eCTBEHHbBIE MPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, WM T€HOTUIIMYECKAas, M3MEHYMBOCTb. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 W TmONOBOWM Tpolmecc — OCHOBA KOMOWHATHBHOM M3MEHYMBOCTH. MyTalMOHHAsS
u3MeHunBocTh. Kiaccubukanuss Myrauuil: T€HHbIE, XPOMOCOMHbIE, TI'€HOMHble. YacToTa W
OpUYMHBI MyTanuil. MyrareHHble (akTopbl. 3aKOH I'OMOJIOIMUYECKUX pPsIOB B HACJIEACTBEHHOU
n3menuusBocty H. 1. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka 4enmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABl TE€HETUKHM YEJIOBEKA:
IeHealOrnyeckuii,  ONM3HELOBBIH,  IUTOr€HETHYECKUl, OMOXMMHUYECKUH,  MOJIEKYJSAPHO-
reHeruyeckuil. COBpEMEHHOE OIpe/AeeHUe TIEHOTUIA: I[IOJIHOTEHOMHOE CEKBEHHPOBAHME,
TFeHOTUIIMpOBaHUe, B ToM uuciae ¢ nomompio [I[P-ananuza. HacnenctBenHsle 3aboseBaHus
YyeJioBeKa: FeHHbIEe 00J1€3HU, O0JIE3HU C HACJIEICTBEHHON IMPENpacnoiokEeHHOCThIO, XPOMOCOMHbBIE
6one3nu. Comaruueckue U reHeparuBHble MyTtanuu. CTBoJIOBbIE KJIETKH. [IpHMHLIMIBI 3J0pOBOTO
o0pa3a >KM3HHW, JWArHOCTUKH, NPOPMIAKTUKMA W JICYCHUs TeHEeTHYecKux OonesHeil. Meauko-
TEHETHYECKOE KOHCYJIBTUPOBAHME. 3HAYEHHE MEAMIMHCKOW T'€HETMKH B IPEJOTBPALICHUH U
JICYCHUH TEeHETHYECKUX 3a00JIeBaHUN YeI0BEKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmunel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHWE U €ro IMTOI€HETUYECKash OCHOBa»,
«3aKOH paclIeIIeHHUs U ero IUTOreHEeTHUECKasi OCHOBa», «3aKOH YUCTOTHI raMeT», «JluruépuaHoe
ckpemuBanue», «lluTomornyeckue  OCHOBBI ~ JAUTMOPUIHOIO  CKpeUIMBaHUs»,  «Meio3y,
«B3anMopnelicTBHE allIENIbHBIX TEHOBY, «[ €HETUUECKNEe KapThl PACTEHHM, )KUBOTHBIX M YEJIOBEKAY,
«['eneruka mnona», «3aKOHOMEPHOCTH HACJIEIOBaHUs, CIEIUIEHHOro ¢ mojom», «Kapuotumsl
4yeJoBEeKa U JKUBOTHBIX», «Buael u3MeHunBOCTHY», «MoOIu(pUKAIMOHHAS W3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropa», «'eHeTHKa rpyni KpoBu», «MyTallMOHHAas K3MEHYUBOCTBY.

Ob6opynoBanue: Mojenu-ammivkanun «MoHoruOpuaHoe ckpeumBanuey», «HenomaHoe
JOMHUHHUpOBaHME», «Jlurnbpuanoe ckpeuBanuey, «llepekpéct XpoMocoM», MHUKpPOCKON U
MUKponpenapat «/Ipozodpuia» (Hopma, MyTanuu (GOpMbI KpBUIEB M OKpPAacKH Teia), repdoapuii
«I"opox mOCEeBHOW».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO W JTUTHOPHIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopatopnast pabotra Ne 6. «M3ydenne MOAMGUKAITMOHHOW W3MEHYHBOCTH, MOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI.

Jlaboparopnas pabGora Ne 7. «AHamu3 wMyranud y JApo30QIbI  Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTiueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak Hayka M TpOIECC. 3apOKJICHHE CEJEKIMU U AoMecTukanud. Yuenne H. U.
BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS M MHOrooOpasusi KyJabTYPHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHNA JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOABI CelNeKIMU. MacCOBBIi M WHAWBUIYAJIBHBIA OTOOPHI B CEJEKIHH
pacTeHM M KMBOTHBIX. OLEHKa 3KCTephepa. BIM3KOpOICTBEHHOE CKpELIMBAHWE — WHOPUAMHI.
Yucras nuaus. CkpelBaHue YUCThIX JuHUM. ['ereposuc, wnu rubpuanas cuna. HeponcteHHoe
cKpeluBaHue — ayropuauHr. OtnanénHas rudbpunuzanus u e€ ycnexu. MckyccTBeHHbIN MyTareHes
Y TIOJTy4YEHHE MOIUILIONI0B. JJoCTHKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.



buotexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas WHXEHepus. OTalbl CO3IaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranusmoB. Kierounas wumxkenepus. Kierounsie
KyJIbTYpbl. MUKpOKIIOHAJIbHOE pa3MHOKeHuEe pacTeHuid. KiloHMpoBaHUE BBICOKOMPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOIMYECKME U JThueckue npodiempl. MO -
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubl u cxembl: Kapra «LIeHTpBl TPOUCXOXKACHUS W MHOTo00pasusi KyJIbTYpHBIX
pactenuii», «[lopoabl AOMamIHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtaanéHHas
rubpuanzanus», «Pabotel akamemuka M. @. MHWBanoBawy, «llomumiongus», «OOBEKTHI
OouorexHonorun», «Kierounble KyJbTypbl M KJIOHHpOBaHME», «KOHCTpyupoBaHuUE U IEPEHOC
TEHOB, XpPOMOCOM).

Ob6opynoBanue: MYJSDKA IUIOJOB M KOPHEIUIONOB IUKUX (OPM M KyJIBTYpHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHIXKEHHUS CENEeKIIMU PAcTeHWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILUIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIBHBIN Yy4YacTOK, B TEIUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbUIKM BOBHUKHOBEHHUS 3BOJIOLMOHHON TEOPUU. DBOJIIOLHUOHHAS TEOPUS U €€ MECTO
B Onosoruu. BiysHue 3BOIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CupnerenscrBa 3Boonuu. [lageoHTomornyeckue: nNocaea0BaTeIbHOCTD MOSBICHNS BUJOB B
MAJICOHTOJIOTUYECKON JIETONHCH, Nepexoanble popmbl. buoreorpaduyeckue: cXoJICTBO U pa3ianyuue
¢bayH 1 (ha0p MaTEpUKOB M OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA W pa3iMuus SMOPHUOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, aHAJIOTMYHBIE, PYIUMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
METa0O0JIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. Jlapeuna. [Ipennochiiky BO3HMKHOBEHMsSI JIapBHHU3MA.
JIBIOKYIIIME CUITBI HBOJIIOLUMH BUIOB 1O JlapBUHY (M30BITOYHOE pa3MHOKEHHE ITPU OTPaHUYEHHOCTH
pecypcoB, HeomnpeaeaEéHHas N3MEHYUBOCTh, 00pb0a 3a CyIECTBOBaHHE, ECTECTBEHHBINH 0TOOD).

Cunrerudeckas teopus sBonoruu (CTD) u e€ ocHOBHBIE TTOJTOKEHUSI.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBwxynme cuibl ((akTophl) SBONIOLMK BHIOB B Ipupoje. MyTalMOHHBIN Iporecc U
KOMOHMHATHBHASI U3MEHUUBOCTb. [lonyss1ioHHbIe BOIHBI U Ipeiid reHoB. M3onauus u murpamnus.

EcrecTBenHblIi 0TO0p — Hanpasisonuil Gpakrop 3Boironuu. @opMel €CTECTBEHHOTO 0TOOPA.

[Tprcrioco0neHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOMIONUH. [Ipumepsl mpucnocoOneHuil y
OpraHu3MoB. ApoMopd03bl U UIH0AAANITAIUH.

Bun wu BugooOpaszoBanue. Kpurtepun Bupma. OcHoOBHblE (GOpMBI  BHI000pPa30BaAHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MaxkposBomonus. DPopmbl  3BOJTIONUU:  (puUieTHYECKas, AWBEPreHTHas, KOHBEpPreHTHas,
napainensHas. HeoGpaTumMocTh 3BoIOLNH.

[TpoucxoxaeHue oT HecleUaIN3uPOBAHHBIX MpeaKoB. [Iporpeccupytromas cnennamn3anms.
AJlanTuBHas paauanus.

JdemMoHcTpaumuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Hdapsun, B. O. Kosanesckuii, K. M. Bbap, O.
I'exkens, @. Mromep, A. H. CeBepios.

Tabmuupl U cxembl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apobIId TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurc», «Dopmbl O0pPHOBI 3a CyIIECTBOBaHUE», «ECTECTBEHHBIN OTOOPY,
«MHoroo0Opa3ue CoOpToB pacTeHHit», «MHoroodpasue mOpOA KHUBOTHBIX», «llomymsumy,
«MyTanroHHass W3MEHYUBOCTHY», «Apomopdo3b», «mumoamanramumy, «OOmas aereHepamus,



«/IBmwxymue cuibl sBoTIoNIMKMY, «Kapra-cxema mapmpyta myremectsus Y. lapsunay, «boppba 3a
cyuiectBoBanuey», «lIpucmocobieHHOCTs opraHu3MoBy, «l'eorpaduueckoe BHI000Opa30OBaHUEY,
«DKOJIOTMUECKOE BUA000PA30BaHUEY.

O6opynoBaHue: KOJICKIIUS HACCKOMBIX C PA3IUYHBIMH THUIIAMHU OKPAcKH, HAOOp IUIOJOB U
ceMsiH, Kosuiekiusi «lIpuMepbl 3allUTHBIX MPUCIIOCOOICHUM y JKUBOTHBIX», MoJelb «OCHOBHbBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTPOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Kouiekuus «DopMbl COXPaHHOCTH UCKOIIAEMbIX AKHBOTHBIX
U pacreHui», moxenb amuimkanus «llepekpéct xpomocom», BilakHble Ipenaparsl «Passurue
HacekoMoro», «Pa3BuTue IAryIlIKW», MUKporpenapar «Jlpozodwmia» (Hopma, MyTanuu (OpMbI
KPBLIbEB U OKPACKH TeJa).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «Onucanwe TPHUCIOCOOICHHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHay4HbBIE TPEICTABICHUS O 3apOKIEHUU XU3HU. HayuHple runoress! BO3HMKHOBEHHS
KU3HM Ha 3emiie: a0uoreHe3 W TMaHCIepMHus. XUMHYECKas 3BOJIONUsA. AOHOTCHHBIA CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPXKIACHUE XMMHUYECKON
sBomronu. HavanpHble sTansl Ononornyeckort sBomtonun. ['umnoresa PHK-mupa. @opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MpOTOKJIETKU. [lepBble KIETKM M HUX 3BOJIIOLMSL
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butue xu3Hu Ha 3emie no spam U nepuojam. Karapxeil. Apxeickas U npoTepo3oncKas
apbl. Tlaneo3oiickas spa U €€ mepuobl: KeMOPHIICKII, OPIOBUKCKUH, CHITYPUHCKHIA, TEBOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKka KiIuMaTa M TeoJOrMueckux mporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENBHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl Y pacTeHUi 1 *KUBOTHBIX. [losiBIIeHHe, paciBeT U
BbIMHpPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpakKeHHE HBOJIOLMHU. OCHOBHBIE CHUCTEMATUYECKUE
TpyHIbl OPTaHU3MOB.

OBoiroLMsl  4eNoBeKa. AHTPOINOJIOTHMsS Kak Hayka. Pa3BuTue npeincTaBleHHl O
IIPOUCXOXKICHUN YesoBeka. MeTo/ibl n3ydueHust aHTponoreHe3za. CXoCTBa U pa3Inyusl YeJIOBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE TOJI0KEHUE YEIIOBEKa.

JBuwxyme cuibl  (pakTopbl) aHTpororeHeza. HacnmeicTBeHHass H3MEHUHMBOCTh U
ecTecTBEeHHbIH 0TOOp. OOIIecTBEHHBI 00pa3 >KU3HU, U3TOTOBJICHUE OPYAMN TPYAa, MBIILIICHHE,
peusb.

OcHOBHBIE CTaAMM M BETBU DBOJIOIUM YEJIOBEKA: aBCTPAIONMUTEKH, YENOBEK yMEIbIH,
Yenosek npsaMoxoasamui, YenoBek HeaHaepTalbCKui, Yenosek pasyMHblid. Haxonkn nckonaeMpix
OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00JacTh PacHpoCTpaHEeHHUs, 00bEM TOJIOBHOIO Mo3ra, obpas
KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOHaHas (eBpasuiicKas), HEerpo-
aBcTpajoujHas  (dKBaTopuaibHas), = MOHIOJIOMJHas  (a3MarcKo-amMepukaHckas).  UepTsl
pUCIIOCOOICHHOCTH MpPEACTaBUTENEH YeT0BEYECKUX pac K YCIOBHMSM CYyIEeCTBOBaHUSA. EMUHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. Ilactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. Jlapun.

Tabmuier 1 cxembl: «BosHukHOBeHHe CONHEYHOW CUCTeMbl», «Pa3BUTHE OpPraHMYECKOTO
mupa», «PacturenpHas kierka», <«KumBoTHas kiuertka», «lIpokapmorHueckas — KiIETKay,
«CoBpeMeHHasi CUCTEMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHAaTOMUYECKHUX YEPT CTPOEHUS
YeJoBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HaXOA0K
IIPEAKOB COBPEMEHHOI'O 4eloBeKa», «JllpeBHenmue moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JTI0IN», «HemoBedueckue pacs».



O6GopynoBanue: Mymspku — «[IpoucxoxaeHue demoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
NUTEKAHTpONa, HeaHAEpPTajblla, KPOMAHbOHIIA), CIENKH WM H300paKEHUsS KaMEHHBIX OpYIHil
MEePBOOBITHOTO 4YeJOBEeKa (KaMHH-YONIEPhl, pyOusa, ckpedsia), T€OXpPOHOJIOTHYEecKas TaOuIa,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiaeckas padora Ne 1. «/3ydeHHEe MCKOMAEMBIX OCTATKOB PACTCHUH M JKUBOTHBIX B
KOJUTEKLIUASAX .

OKcKypeusi «OBOJIIOLMS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAY4YHBIH WM
KpaeBEeIUECKUI MY3€Hl).

Tema 3. Opranusmbl H OKPY:Kal0Ias cpeaa.

OKoJorus Kak Hayka. 3aJjaud U pa3/iesbl 3KOJIOIMU. MeToabl SKOJIOIMUECKUX UCCIEJOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpt oOuTaHus OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIHAs, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasI.

Okonorudeckue Qaktopel. Kiaccudukanus >SKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. J(elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (akTOpel:  CBET,  TEMIIEparypa,  BIAXHOCTh.  DoronmepuoamusMm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYeCKuX (akTopoB. bronornueckre puTMbl.

buotnyeckue akropel. Buasl OMOTHUECKUX B3aMMOJICHCTBHUNA: KOHKYPEHIINS, XUITHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasutusm, koomnepaiusi, MyTyaianu3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpaM3M. 3HAUCHUE OMOTHUYECKHX B3aMMOJCHCTBUM IS
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU mnonyiasiuu. OCHOBHBbIE IOKa3aTeNu MOMYJSALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamumka
YHUCJIEHHOCTH MOMYJISIIUY U €€ peryJssusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapTta «lIpupoansie 30HbI 3eminy», «Cpeapl oOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsauun», «3aKOHOMEPHOCTH POCTAa UYUCIEHHOCTH  IONYJISIUU
uHY30pUn-TYhenbkn», «[Iumessie nemnm».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PAacTeHUM W3 Pa3HBIX MECT
oOUTaHUS Y.

JlaGopatopHas pabota Ne 4. «BiusiHUEe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padota Ne 2. «[loAacU€T MIOTHOCTH MOMYJISAIUA PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0611ecTBO Opranu3MoB — 6notieH03. CTPYKTYphI OMOIIEH03a: BHI0BAsI, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.

Okojoruyeckue cucreMbl (dkocuctemsl). IloHaTtne 00 »skocuctemMe u OHUOTEOIEHO3E.
@YHKIMOHAIBHBIE  KOMIIOHEHTBI  OKOCHUCTEMBI:  MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrMM B 3KocucreMe. Tpodudeckue (MUILIEBbIE) YPOBHU
skocucTeMbl. [Iumensie nenu u cetu. OCHOBHBIE MOKAa3aTEIN IKOCUCTEMBI: Oromacca, MpOAyKLHSI.
OKOJIOTUYECKHE MHpPaMUJbl: TMPOIYKIUHU, UYHCICHHOCTH, Ouomacchl. CBOHMCTBa 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIMsL, pazBuTue. CyKieccus.

IIpupoaHble 3KOCHCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCUCTEMA XBOMHOIO HWIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOOIKOocHCTeMBbl. buosorudeckoe u
XO03s5ICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak (akTop ycToWunMBOCTH 3KOcUcTeM. CoXpaHeHHE OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB u ctpykrypa o6uochepsl. XKupoe
BeIIecTBO U ero GpyHkuuu. OcobeHHOCTH 6UoCchephl Kak To0aIbHOM 3KOCHCTEMBI. JIMHaMU4ecKoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.



KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IHMKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTtBo B O6nochepe 3emin. AHTpomoreHHbIe U3MeHeHUs B Ouocdepe. ['modaibHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHH€e NpUPOAbl U yenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBA
ycroituuBoctd O6mocdepbl. OCHOBa PalMOHANIBHOTO YIPABICHUS MPUPOAHBIMH PECypcaMd M HX
ucnoiib30Banue. JJoctukeHuss OMONIOruy U OXpaHa MPUPOIBIL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr 1 cxembl: «[lumessie nenu», «buoneHo3: coctaB u CTpyKTypay, «lIpupoaHsie
coobmiectBa», «llenmn mnuTaHuMs», «IKoNornyeckas mupamuaay, «buochepa u  yemoBeky,
«JKocHucTeMa MUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTeMa XBOHHOrO Jiecay, «buoreHos Bogoéma,
«ArpoueHo3», «IIpuMepHble aHTPOIIOTEHHbIE BO3ACUCTBUS HAa IPUPOAY», «BaxkHellline ICTOYHUKU
3arpsi3HEHUS] BO3JyXa M TPYHTOBBIX Bomy», «llouBa — BakHelmias cocTaBisitomas Ouocdepb»,
«®DaxTopsl nerpananun mouBy, «llapaukoBsiii 3¢ dexT», «PakTOpbl PaInOAKTHBHOTO 3arpsS3HEHUS
ouocthepnr», «OOmas cTpyktypa Ouocheps», «Pacmpoctpanenue xu3HH B Ouocdepey,
«O30HOBHII 3KpaH Ouocdeps», «KpyroBopor yriepoga B Oumochepe», «KpyroBopor azora B
IPUPOICY.

Ob6opynoBanue: Monenb-anIuiMKanus «TunmuyHbsle OHOIEHO3bI», repbapuili «PacTuTenbHbIE
coolmiecTBa», KoJulekiuu «buorneHo3», «BpenuTenu BaKHEHIIMX CEIbCKOXO3SCTBEHHBIX
KyJIbTyp», TepOapuM M KOJUIEKIMM pPACTEHHH W JKUBOTHBIX, TPHHAUICKANINE K Pa3HBIM
9KOJIOTHYECKUM rpynnam ogHoro Buaa, Kpacnas kuura Poccuiickoit @enepariuu, u3o0paskeHus
OXPaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.

I[lnanupyemble pe3ybTaTbl OCBOEHHSI NMPOrpaMMbl MO OHOJIOrHM Ha 0a30BOM YpPOBHe
cpeaHero oouero o0pa3oBaHus

Cornmacho ®I'OC COO, ycraHaBiaMBarOTCS TpeOOBaHMUS K pe3yibTaTaM OCBOEHUS
00y4aromyMuUCs MPOrpaMM CpPeJHEro OOIIero oOpa3oBaHMs: JUYHOCTHBIM, METANPEIMETHBIM U
MNPpEaAMCTHBIM.

JInuHoOCTHBIE pe3yJIbTaThl

B cTpykType IHMYHOCTHBIX pe€3yJlbTaTOB OCBOEHMs IpenMera «buonorus» BbIIEICHbI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHNE 00YUYAIOIUMHUCS POCCUNUCKON TPAKIAHCKON UIEHTUIHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTU U CaMOONPEAEIICHNIO, HAINYME MOTHBALIH K
00y4eHHI0 OMOJIOTHH, IIEJIEHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEXJACHUH JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH W MCTOPUYECKUX TPATULIUN pa3BUTHS OMOJIOTMYECKOrO 3HaHMS, TOTOBHOCTb
U CHOCOOHOCTh OOydJarolUMXCsi PYKOBOJCTBOBAaTbCS B CBOEH JESATENIBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU  YCTaHOBKAaMH, MPHUCYIIUMH CHCTEME OHMOJIOTMYECKOro o0pa3oBaHMs, HalUdue
HKOJIOTMYECKOTO MPAaBOCO3HAHMSI, CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pE3yAbTaTBl OCBOEHHUA IpeaMeTa «bHoJIoTHs» HOCTUIaloTCsl B E€AMHCTBE
yueOHOM M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, MUCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSMH, MPUHSATHIMU B
oOmiecTBe MpaBWIaMM U HOPMaMHu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAaHUSI M CaMOpa3BUTHs, Pa3BUTHs BHYTPEHHEH IIO3ULMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBaXEHUSI K 3aKOHY W TPABOMOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHIO, B3aUMHOIO
yBa)KEHHsI, OEPEKHOTO OTHOIIEHHS K KyJbTYPHOMY HACJICAMIO M TPAJAUIIUSIM MHOTOHAIIMOHAIILHOTO
Hapopa Poccuiickoit @enepanun, NpUpoe U OKPYKaroIIen cperie.

JIMuyHOCTHBIE Pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «bHOJOTHs» MOJKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcsi PyKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEH
MO3HULKEH JTMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAIUIUOHHBIM LIEHHOCTSIM POCCUIICKOT0 00IIECTBa, pACUIUPEHNE )KU3HEHHOTO
OMBITA U OIBITA JEATENBHOCTH B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIPaBJIEHUI BOCIHUTATEIbHON
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:



1) rpaskaaHCcKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKON  MO3UIMM  OOYydYaromerocs Kak  aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 O0OIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, YBa)XCHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATENLHOCTH NPU CO3/IaHUHM YYEOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U TO3HABaTeNbHbIX 3314, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIMPENEIIATH COOCTBEHHYIO MO3HUIIHIO 110 OTHOLICHHUIO K SBJICHUSM COBPEMEHHOM
YKU3HU U OOBSICHATH e€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJIEHCTBUS
JrO/IeH C pa3HBIMU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM TIOJIOKECHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJHEHHUS Yy4EOHBIX,
II03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO OIIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COAEPIKAHUS;

TFOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM EATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKONW TPAXKTAHCKON UIACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepe] PonuHON, ropocTH 3a CBOM Kpail, cBoto Poauny,
CBO SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAJILHOTO HapoJa Poccuu;

LEHHOCTHOE OTHOULIEHHE K IPUPOJHOMY HACIEAMIO U MAMATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH,
NOHMMAaHHUS 3HAYCHHWs OHWOJOTMHM B TO3HAHWM 3aKOHOB TMPHPOJBI, B IKU3HH YEIOBEKa U
COBPEMEHHOI'0 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOTO HapOIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHsI, OPUEHTUPYICH Ha
MOpabHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOIMUTENSAM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
IIPUHSTHS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU € TPAaJULMAMHU Hapo10oB Poccnu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHMMAaHHE YMOLIMOHAJIBHOTO BO3AEUCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B pPa3HbIX BHUJAX HCKYCCTBA, CTPEMJIEHHE MPOSIBIATH
KauecTBa TBOPUYECKON JINUHOCTH;

5) ¢pusznyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPHI 310POBbSl H 3MOLMOHAJIBHOI'0
Os1aromosyqusi:

MOHUMaHWE W peai3alsl 37J0pOBOTO U Oe3omacHOro obpasa >KH3HU (370POBOE MHUTAHUE,
COOJIIOJIEeHHEe TMTHEHWYECKHX IpaBWJI M HOPM, COATaHCUPOBAHHBIA PEXHMM 3aHATUH M OTIbIXA,
perynspHas (pusudeckas akTUBHOCTh), O€pEKHOI0, OTBETCTBEHHOTO0 M KOMIIETEHTHOI'O OTHOILIEHUS
K COOCTBEHHOMY (PM3UYECKOMY M NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacCHOTO TOBEICHUS
B CUTYallUsX, YTPOXKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCHEACTBUM W HENpUSTUS BPEAHBIX MPUBbIUEK (YMOTPEOICHUS aJIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0TI00HE;



TOTOBHOCTb K AaKTHBHOHM JI€ATENBHOCTH TEXHOJOTMYECKOW M COLMANbHON HANpaBICHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATh, IIAHUPOBATH U CAMOCTOSITEILHO BBITIOTHSTH TAKYIO ACSITETLHOCTD;

MHTEpEC K pa3Iu4HbIM cdepaM MNpoPecCHOHANbHON esITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K OOpa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCE
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOIICHHE K MPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBILICHHE YPOBHS DKOJIOTMYECKOW KYJIbTYpbl: MNPUOOpETEHHE OMbIiTa IJIAHWPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH JJIs1 OKPYKaIOILLEN Cpe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0IJIeM U MyTell UX peleHus;

CHOCOOHOCTH MCIIOJIB30BATh MPHOOpETaeMbIe TP N3YUYEHUH OMOJIOTHH 3HAHUS M YMEHUS MIPU
pelieHrun MpoOseM, CBSI3aHHBIX C paIllMOHAJIbHBIM MPHUPOIOIOIB30BaHUEM (COOIIOCHHUE MPaBUI
MOBEJICHUS B IIPUPOJIE, HAIIPABJIEHHBIX Ha COXPAaHEHUE PABHOBECHS B IKOCUCTEMAaX, OXpaHy BUJIOB,
9KOCHUCTEM, Onochepsl);

AKTUBHOE HEMPUATUE ICUCTBUI, IPUHOCIIINX BPEA OKPYKAOLIEH PUPOJHON CpeAE, yMEHUE
MIPOTHO3UPOBATh HEOIArOMPUATHBIC SKOJIOTHUECKUE MOCIEACTBHSI MPEANPUHUMAEMBIX JICUCTBUN U
peoTBpallaTh UXx;

HAJIMYUE PAa3BUTOrO HKOJIOTHMYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYIbTYpPBI, OIBITA
JESTEIbBHOCTH ~ DKOJIOTUYECKOM  HAalpaBJIE€HHOCTH, YMEHMSI PYKOBOJACTBOBAaTbCS HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOM M COIUAIbHONW TNPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITEIBHOCTH IKOJOTMYECKONW HANPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON MNpaKTHUKH, OCHOBAHHOIO Ha JHalore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW M YUTATENBCKON KYJIBTYPhl KaK CpPEJCTBAa B3aUMOJACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUE cnenu(UK OMOJIOTUM KaK HAyKd, OCO3HaHHMS €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEACTABIEHUS 00 OKpYXKarolleMm
MHpE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa M O0IECTBa, B IO3HAHUHU MPUPOAHBIX 3aKOHOMEPHOCTEHN
U peUIeHUH MPo0JIeM COXpaHEHUsI IPUPOIHOIO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJIsl COBPEMEHHOM NMBMIIM3AIMU: OOecredeHus
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUHM, CIIOCOOHBIX
peliaTh pecypcHbie MPOOJIEeMBbl Pa3BUTHS UYEIOBEUYECTBA, MOWCKA MYTEH BBIXOAA M3 TIIOOAIBHBIX
HKOJIOTMYECKUX MPpoOJIeM H obecreueHusl Mepexojia K yCTOHYMBOMY pa3BUTHIO, PAllMOHATIHLHOMY
UCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHUX 3HAHUM B LIEISAX MOBBILICHUS OO0IIeH
KYJIBTYPBI, €CTeCTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIHMOHAIBHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHun OUOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB TIO3HAHUSA, WCIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJB30BaTh IOJlydaeMble 3HAHUS JJI1 aHajdu3a U OOBSCHEHUS SBIEHUI
OKpPYKAaIOIIEr0 MHpa M MPOUCXOMAIIMX B HEM H3MEHEHHH, yMeHHe JenaTb OOOCHOBaHHBIE
3aKJIIOYEHUST HA OCHOBE HAy4YHBIX (AKTOB U HMEIOLIUXCS JAaHHBIX C IENbI0 TOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh OMOIOrHUECKHUEe 3HAHUS 111 pelIeHUs TpobiieM
B PEATbHBIX )KMU3HEHHBIX CUTYAIIHSX;

OCO3HAHHE IIEHHOCTH HAy4YHOW MAESITeITbHOCTH, TOTOBHOCTH OCYHIECTBIISATH MPOCKTHYIO U
HCCIIEI0BATENBCKYIO IESITENIbHOCTh UHIMBUAYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW 1O OWOJIOTMH B COOTBETCTBUU C IKMU3HCHHBIMHU
MOTPEOHOCTSIMHU.



MeTtanpeameTHble pe3yJibTaThl

MeranpeameTHble pe3yiabTaTbl OCBOEHHMS yueOHOro mnpeamera «bHoJorus» BKIIOYAIOT:
3HaYyuMble 11 (OPMHpPOBAHUS  MHPOBO33PEHUS  OOYy4aOUIMXCA  MEKIUCIHUILIMHAPHbBIC
(MeXmpeMeTHbIE) O0IeHayYHbIe TIOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYyYHOU KapTHHBI MUpa U
cnenuuKy METOJOB MO3HAHMS, MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPrus,
SIBJICHHE, TIPOIIECC, CHCTEMa, HaAYUHBINA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS,
UCCIIeIOBaHKe, HaAOII0/IEHNEe, H3MEPEHHEe, IKCIEPUMEHT U JAPYruX), YHHUBEpCalbHbIE y4ueOHbIE

neiictBusi  (TIO3HaBaTellbHBIC,  KOMMYHHKATHBHBIC,  PETyJISTHBHBIC),  0OECICUMBAIOIINE
dbopMupoBaHue (QYHKIHMOHATHHOH TPAMOTHOCTH M COIMATBHOW KOMIIETCHIIUH OOYYaroIIuXCs,
CHOCOOHOCTh o0ydJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUITHHAPHEIE,

MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpPCAIbHBIC Y4eOHBIC JCHCTBHS B TIO3HABATEIHHOU U
COLIMAJIbHOM MIPAKTHKE.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHEro O00IIero oOpa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBRi1ajieHHe YHHBEPCAJbHBIMU YU4€OHBIMHU MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO  (POPMYJTMPOBAaTh ¥ aKTyaIM3UPOBaTh TMPOOJIEMy, paccMaTpuBarh o€
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHWH MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAlIM3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKkanuy, OOOOIICHHUs), PACKPBIBATH CMBICI OWOJIOTHYECKUX TOHITUH
(BBIICIATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSIMH );

OTpeAeNaTh e MACSITeTbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH UX JOCTHKCHHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BAaTh OMOJIOTUYECKUE TOHATHS Uis OOBsCHeHHsS (HaKTOB M SBICHHHA >KMBOH
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE pacCyXkJeHus (MHIYKTUBHBIE, NeyKTHBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH W IMPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBICHUSAX, (OPMYIHUPOBATH BBIBOJBI U
3aKJTIOYEHHUS,

MPUMEHSTh CXEMHO-MOJICJIBHBIE CPEJICTBA IS TPEICTABJICHUS CYIISCTBEHHBIX CBSI3eH U
OTHOIICHUH B HM3y4aeMbIX OHUOJOTMYECKHX OOBEKTax, a TaKkKe MPOTUBOPEUYHil pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHaIU3a UMEIOIINXCS MaTepUanbHBIX U
HeMaTepUaTbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IICINSM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHUSX pEATbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBHS:

BIIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW AESITeNbHOCTH, HABBIKAMH
pasperieHuss mMpooieM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSTEIBHOMY TIOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JICATCIBHOCTH TI0 TIOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA3OBAHUIO U TMPUMEHEHHIO B YYEOHBIX CUTYallUsX, B TOM YHCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BJIAJCTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMHU
TIOHATUSIMH U METOJAMHU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/Jaud B OOpa30BATENBbHON IEATCILHOCTH H
’KH3HCHHBIX CUTYaIUIX;



BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBS3U M aKTYalIM3MpPOBATh 3a/1ady, BbIIBUIaTh TUIIOTE3Y
e peleHus, HaXOUTh apryMEHTHI JJIS JI0Ka3aTeNIbCTBA CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJTM3UPOBATh MOJTYYEHHBIC B XOJI€ PEUICHUS 3a/1a4d Pe3yJbTaThl, KPUTHUECKU OLICHUBATDH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHBATH IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh LEJICHANPABICHHBIA IOMCK IEpeHoca CPEeACTB U CHOCOOOB AEHCTBUS B
po(hecCHOHATBHYIO CPEy;

yMETh  MEPEHOCUTh  3HAaHUS B  I[IO3HABATEIbHYHD M  IPAKTUYECKYI0  OOJIACTH
KHU3HENIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUT'aTh HOBBIE MWJEH, IMpeAjaraTb OpPUTMHAIbHBIE IMOAXOJIbl M pELICHUs, CTaBUTh
npoOJIeMbl U 33]a4H, JIOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HH(pOpMaruu (TEKCTe Y4eOHOTO IMOCOOwMs,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OWOJIOTMYECKUX CIIOBApSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B lHTepHeTe), aHANM3UPOBaTh HWH(GOPMAIMIO pPA3NUYHBIX BUAOB H (opm
IPECTaBICHUs, KPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTb;

(dopMynHpoBaTh 3ampockl M TPUMEHATH pPa3IMYHBIE METOAbl NpPU IOWCKE H OTOOpe
6uonornyeckoi MHGopMalu, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OMNBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMPATh ONTUMAIbHYIO (QOpPMY TMPEICTABICHHS OWOIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAay4YHBIM $3bIK B KauecTBE CpeACTBa MNpu paboTe ¢ OHOIOrHYEecKOn
uHpopManuell: NMPUMEHATh XUMHUYECKue, (PU3ndYeckue M MaTeMaTU4eCKHe 3HAaKU M CHUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYPYy, WCIOJIb30BaTh U TMpeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJETh HABBIKAMHM pPACMO3HABaHWS W  3amUTHl  HHpOpMaruy, WHPOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTHBHO y4acTBOBAThH B TUAJIOTE MU
JMCKYCCHH T10 CYILECTBY 00CYKAaeMoi TeMbl (YMEHHE 3aJjaBaTh BOIPOCHI, BHICKA3bIBATH CYXIECHUS
OTHOCHTEJIGHO BBIMTOJIHEHHS TpeyiaraéMoi 3a/layd, YYHUTHIBATH HMHTEPECHl M COTJIACOBAHHOCTH
MO3ULMHI APYTUX YYaCTHUKOB JUANIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOATbHBIE CPENICTBA OOIICHNUS, IIOHMMATh 3HAUYCHHUE COIUALHBIX 3HAKOB,
NPENOCHIIOK BO3HUKHOBEHHUS! KOH(MIMKTHBIX CHUTyallMd, YMETh CMAT4aTh KOH(MIMKTHI M BECTH
MIEPErOBOPHI;

BJIAJCTh PA3IMYHBIMU crocoOamMu OOIIEHUS W B3aMMOJEHCTBHS, MOHMMATh HaMEpEHMS
NPYTUX JIOJIEH, MPOSBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHHKY W B KOPPEKTHOW (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIONB30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs 1eSITeJIbHOCTh:

MOHMMaTh W WCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYaIbHOH pabOTHI TpU
peueHn OMOIOTHYecKor NpoOIeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHHUS! TPYIIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB H
BO3MOYHOCTEH KaX/10T0 4IeHa KOJUIEKTUBA;

NPUHUMATD LIEJH COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBaTh U KOOPAWHUPOBATDH JICHCTBHSA
no €€ IOCTMXKEHMIO: COCTaBJISITh IUIAH JIEUCTBUM, pacmpeneisTh pojd ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh Pe3yIbTaThl COBMECTHON paOOTHI;



OILICHUBATh Ka4eCTBO CBOETO BKJIa/la U KaXXJAOr0 YYacTHHKA KOMaHJbl B OOIIMI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLIEHUBATh HJIEM C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MIO3UTUBHOE CTPATETNYECKOE MOBEICHUE B PA3JIMUHBIX CUTYalUsX, IPOSBISATh
TBOPUYECTBO U BOOOPAKEHUE, OBITh NHUITUATHBHBIM.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:

MCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUIS BBISIBJICHUS MPOOJIEM U UX PEUICHHS B )KU3HEHHBIX
U y4eOHBIX CUTYaLIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHWUU IEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEHCTBUSX M TOCTYNKaxX MO OTHOILIEHUIO K >KMBOW TNPHUPOAE, CBOEMY 30POBBIO M 30POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENBHYIO JESATENbHOCTb, BBISIBIATH MPOOIEMBI,
CTaBHUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEILHON NEATEIFHOCTH U KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEHICHUS MPOOJIEMBI C y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PELICHHE;

OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHHUIO IIMPOKOW IPYIUIMH B PAa3HBIX 001acCTsIX
3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LEJISIM;

BJIaJICTh HAaBbIKAMM MMO3HABATEIbHOHN pe(ieKCHH KaK OCO3HAaHUs COBEpILIAEMbIX ACHCTBUI U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHA, HCIIOIB30BATh MPUEMBI pe(IeKCHH IS
OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTHI JJPYTUX [IPU aHATIU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI IPYTUX MIPH aHATN3E PE3yNIbTAaTOB JACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OIINOKHY;

pa3BUBATh CIOCOOHOCTH TIOHUMATh MHP C MO3UIMH APYrOTro YeIOBeKa.

IIpeaMeTHbIE pe3ybTaThl

[TpenmeTHbie pe3ynbrarhl ocBoeHusi nporpammbl COO mo Ouosiornn Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue Ui ydyeOHoro mpeamera «buosorus» HayuHble 3HaHMSA, YMEHUS U
CrocoObl JEWCTBUH MO OCBOCHHIO, HWHTEPIPETAllMM W TPeoOpa3OBaHUIO 3HAHUM, BHUJbI
JeSITeIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHWHA B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, a TAKXKe B PEAIbHBIX KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX ¢ Ouosoruei. B mporpamme
IpeIMETHBIC PE3YJIbTAThl MPEACTABICHBI IO roJaM 00yUeHHs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tipeamera «buomorus» ¢ 10 knacce nomKHbBI
OTpaXkaTh:

Cc(OPMHPOBAHHOCTh 3HAHUI O MecCTe W PONMU OHONOTMHM B CUCTEME HAY4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa M
Hay4HOTO MMPOBO33pPEHMS, O BKIIAJ€ POCCHUHCKHUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;



YMEHHE PACKPBIBaTh COJAEpKaHHE OMOJIOTMUYECKUX TEPMHUHOB U TMOHSATHI: XKU3Hb, KIETKA,
OpranusM, Metadoian3M (0OMEH BELIECTB U MpEBpaIlleHHe SHEPTHH), TOMEOCTa3 (CaMOpPEryJIsIus),
YpOBHEBasi  OpraHu3alus  KUBBIX  CHCTEM,  CaMOBOCIPOU3BEACHHE  (PEHmpOIYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME Wu3jaraTh OHOJIOTHUYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHAs,
[EHTpaJbHasl J0rMa MOJIEKYJIsipHOH Owuonoruu), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yduenus (0 LEeHTpax MHOrooOpasus U MPOUCXOXKIACHUS KyIbTypHBIX pacteHuit H. U.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIJIaJIeTh METOJAaMH HAy4YHOTO IMO3HAHUS B OHOJOTMU: HAOIIOJCHHE U ONUCAHHE
JKUBBIX CHUCTEM, TMPOIIECCOB U SBICHUI, OpraHu3alys U MpOBeleHUE OHOJIOrHYEeCKOro
OKCIEPUMEHTA, BBIABM)KEHHUE TUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJIYYeHHBIX PE3yJbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX MMOHATHH, TEOpUit
Y 3aKOHOB, YMEHME JI€JIaTh BHIBOJIbI HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIC MPHU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHHW3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILIECTB U
MpeBpalleHus] SHEPTUU B KIETKe, (OTOCUHTE3a, MIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEHO03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHUS, WHAMBUAYAJIBHOIO pPa3BUTUS
opraHu3ma (OHTOTCHE3);

YMEHHME MPUMEHATh MOJIYYEHHbIE 3HAHUS Ui OOBACHEHUS OHOJIOTMYECKHX IPOLECCOB U
SBIICHUH, JJI MPUHATHS MPAKTHUECKUX PEIICHUI B MOBCETHEBHOM >KU3HM C IIEJIbI0 OOecreueHus
0€30ITaCHOCTH CBOETO 3/I0POBbS M 370POBbSI OKPY>KAIOLINX JIFOACH, COONIOICHHISI HOPM TPAMOTHOTO
MOBE/ICHUS B OKpYXKaloIlled NpPUPOJHON cpele, MOHMMaHHe HEO0OXOIUMOCTH HCHOIb30BAHUS
JOCTH>KEHU N COBPEMEHHOM ouosnoruu u OMOTEXHOJIOTUI JUIs paLMOHAIBLHOIO
IPUPOIONOIB30BaAHUS;

YMEHHME pelaTh JJIEMEHTapHble T'€HETHUYECKHWEe 3aJadyd Ha MOHO- MU JUTHOpHIHOE
CKpeIMBaHKe, CLIETUIEHHOE HaclleI0BaHHEe, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKPEIIUBAHUS /IS
IpeJICKa3aHus HacJae10BaHus IPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBINOJHATH J1a0OpaTOpHble M MpPAaKTHYECKHE pPadOThl, COOMIOAATh MpaBWila NpHU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHUYECKH OICHHWBAaTh W MHTEPIPETUPOBaTh HHGPOPMALUI0 OHOJOTHYECKOro
COJIep’KaHus, BKIIIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAaHUS W3 pa3IMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOW MH(OpMaIMM, HAyYHO-TIOMYJSPHbIE MaTepUaibl), STUUYECKUE ACIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHblE IMCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as
OHOJOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HUCIIOJIb30BATh MOHSATUIHBIN
anmapar OHOJIOTHH.

[IpenmMeTHbIE pe3yabTaThl OCBOEHUSI yueOHoro npenmera «buonorus» ¢ 11 knacce NONKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUNH O MECT€ M pOJIM OHOJOTMHM B CHCTEME HAy4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa U
HAyYHOTO MHPOBO33PEHMSI, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COAEpXaHHe OMOJOTMYECKHMX TEPMUHOB U MOHSATUN: BUJ, MOMYJISIUS,
reHo(OH/I, IBOJIIOLUS, JBIDKYILUE CUIIBI ((PAaKTOPBI) IBOIIOIMH, TPUCTOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYeCKUe (PaKTOphl, SKOCUCTEMA, TPOTYLIEHThI, KOHCYMEHTBI, PEIYLICHTHI,
[ENU MUTAHUs, YKOJIOTHYeCcKas mupaMua, OMoreoneHos, obuocdepa;

YMEHHME u3JaraTb OuoJiorhyYeckue Teopuu (dBosonuoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKAasl TEOpUs FBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoablieBoro cxoactsa K. M.
bapa, yepenoBanusa riaBHbIX HampaBieHuid W myteidl sBomonuu A. H. CeepiioBa, y4deHus o
6uocdepe B. . Bepnasickoro), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIJIaJIeTh METOJAaMH HAy4YHOTrO IMO3HAHUS B OHOJOTHHU: HAOIIOJEHHE U ONUCAHHE
XKHUBBIX CHUCTEM, TIPOIIECCOB W SBJCHUH, OpraHu3alus W TPOBEICHHE OHOJIOTMYECKOTrO
SKCIIEPUMEHTA, BBIJBUKEHHE TUIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIEAYEMBIMU



BEJIMYMHAMU, OOBACHEHHE MOJYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX TOHITUH, TEOPHIl
¥ 3aKOHOB, YMEHUE JIeaTh BBIBOABI HA OCHOBAHUHU TOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBLIENATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OMOJOIMYECKMX OOBEKTOB: BHUJIOB,
MO, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTeOLIEHO30B U YKOCUCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACJIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa, BHUI000pa3oBaHus,
NpUCIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS HKOJOTHYECKUX (PAaKTOPOB HA OpraHU3MBI, IIepeHoca
BEIIECTB M MOTOKA SHEPrMU B HKOCHCTEMAX, AHTPOIOICHHBIX M3MEHEHHUH B HKOCHUCTEMAax CBOEH
MECTHOCTH, KPyrOBOPOTA BELIECTB M OMOT€OXMMHYECKHX IIUKIOB B Onocepe;

yYMEHUE NPUMEHATh IOJIy4YEHHbIE 3HAHMs Uil OOBSICHEHUS OMOJIOTMYECKUX IPOLECCOB U
SBJICHUM, Ul NPUHATUS NPAKTUYECKUX PELICHHUH B MOBCEIHEBHOM XHM3HM C LIEIbI0 OOecredeHus
0€30I1aCHOCTH CBOETO 3/I0POBbS M 370POBbS OKPY>KAIOLINX JIOAEH, COONIOICHHUSI HOPM T'PAMOTHOTO
IOBEJICHUS B OKpYXaloIllell NpUpOJHON cpele, MOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTH>KEHUH COBPEMEHHOI OMOJIOTHHM U1l PallMOHAIBHOTO MTPHPOIOTIONIE30BAHHMS;

yYMEHHUE pelliaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTaBIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUsA);

yYMEHHUE BBIIOJHATH J1a0OpaTOpHblE M MpPaKTUYECKHE paboThl, COOIIOAATH MpaBWia IMPHU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHUE KPUTHUYECKH OIICHHWBAaTh W MHTEPIPETUPOBaTh HHGPOPMALUIO OHOJOTHYECKOro
COJepKaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS W3 PAa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOW HMH(OpMaIUK, HAyYHO-IIONMYJISIPHBIE MaTepHajbl), paccMaTpuBaTh TIJ00aJbHbIC
HKOJIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE IMCHBMEHHBIE U YCTHBIE COOOIICHUs, 0000mas
OMoNornYecKyro HHPOPMAILHIO U3 HECKOIBKMX HUCTOYHHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIHI
amnmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KomunuecTBo vacoB
Nen/m  HammeHoBaHME pa3esioB U TEM MPOTPAMMBI DnekTpoHHbIe (IU(PPOBHIE)
Bcero Kontposbnbie = IlpakTuyeckue 0GPa30BATENBHBIE PECYPCHI
paboThI paboThI
bubmmoreka [JOK
. bronorns kax Hayxa 2 05 https://m.edsg).ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41¢c292
bubmmoreka [JOK
4 KuznenestenbHOCTh KIETKU 6 hitps:/m.e dSC])Jé).ru 17§41c292
5 PazMHOkeHuE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M K3MEHUYMBOCTh 8 15 bubnuorexa [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢c292
v Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KITACC
No 11/ HaumenoBanue pas3zaeinos u teM Komnyecto yacos DexTpoHHbIe (HbpOBHIE)
IIPOTPaMMBI Bcero Konrtponbasle = Ilpaktnueckue 0GPA30BATEBHBIE PECYPCHI
paboThI paboThI
bubnmnoreka [JOK
! IBOITIOLHOHHAA GHOTOTHS o . https://m.edscIJlo.ru/7f4lcc74
2 Bo3HHKHOBEHUE W pa3BUTHE KU3HU HA 9 05 bubnuotexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Oprasu3Mbl B OKpyKaromas cpeaa 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74




bubnunoreka LIOK

4 Coo0miecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 hitps://m.edso0.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmmorexa LIOK
P p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
INOYPOYHOE IVIAHUPOBAHHUE
10 KJIACC
No Tesa vhoka KomunuecTBo vacoB Hara DJEeKTpOHHBIE HU(PPOBBIE
n/n P Bceero Kontponeuele — IlpakTuueckue =~ HM3y4€HHs — 00pa30BATENbHBIE PECYPCHI
paboThI paboThI
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToabl T0O3HAHUSI KUBOW IPUPOJIBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30BaHUE pa3IMYHBIX METOJIOB 1 0.5 536;?/?;2?8&)25/8 6366122
IIPU U3YyYEHUH OMOJIOTUYECKUX PS.m. '
00BEKTOBY»
3 buonoruyeckue cuctemsl, MPOLECCH U 1 bubnuoreka [IOK
UX U3y4YCHUE https://m.edso0.ru/863e6564
4 XuMUYeCKui cocTaB KJIeTKH. Boga u 1 bu6mmoreka [IOK
MHUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue OeIKoB 1 Eg§§7/(;:ee%1(§)or§/8 63e6b72
®epMeHTHl — OHOJIOTHYECKHE
Karanuzaropsl. JlaboparopHas pabora Bubmorexa [OK
6 Ne 1 «M3yueHue kaTauTHYECKOM 1 0.5 https://m.eds00.ru/863e6h72
aKTHBHOCTH (DEpPMEHTOB (Ha IpUMepe o '
aMMJIa3bl WM KaTaJlasbl)»
bu6mmoreka [JOK
! YreBozet. JlumHaL . https://m.eds00.ru/863e6870
8 Hyxnennosbie kuciaotel. ATO 1 bubmorexa [IOK

https://m.edso0.ru/863e6d5c¢




I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuorexa [JOK

9 Knerounas reopus https://m.edsoo.ru/863e6e88
10 KiteTka xak menocTHas )uBasi CUCTeMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
npous Knen paceel, KOTHX Bumiotexa LIOK
11 - 36013 o Gare HI;I o MHK OCKOIOM ’ 0.5 https://m.eds00.ru/863e6ff0
P p A MUKP https://m.eds00.ru/863e716¢
Ha TOTOBBIX MHUKpOIIperapaTax U ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WU METa00IU3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocuHTes. XemocHHTe https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 Dueprerueckuii 0omen https://m.edso0.ru/863e7aae
JKuzHeHHbIN LUK KIeTKU. [lenenue
15 N3 diabmorene wtost s wrera 05 Bumioteks LIOK
R ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakuys MaTpuuHOTro bubnnoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
bu6nmoreka [JOK
17 Tpancms — Ouocumtes benka https://m.eds00.ru/863e796e
18 Hexknerounsie (GopMbl )KU3HH — bubnnoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TOJOBBIX
21 kieToK. OIIoI0TBOPEHHE. 0.5 bubmiorexa [JOK

JlaGopaTopnas pabora Ne 4 «M3yueHue

https://m.edso0.ru/863e81b6




CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIMpernaparax»»

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB bubmorexa LHOK

https://m.edso0.ru/863e8436

23 I'eneTrka — Hayka o bubmuorexa [IOK
HACJENCTBEHHOCTH U U3MEHUYNBOCTH https://m.edso0.ru/863e86f2

| e s B 10K

' https://m.edso0.ru/863e8878
CKpeIllMBaHUe
sy | DemSmmmes g, S B LOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclieZIOBAaHUE IPU3HAKOB.
Jlaboparopnas padota Ne 5 «M3yuenue

26 Pe3yJIbTaTOB MOHOTUOPUTHOTO U 05 bubnnorexa [HOK
JTUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
Ipo30(UIIEl HAa TOTOBBIX
MHUKpOTpernaparax»»

27 I'enetuka mona. HacinenoBanue bu6nmoreka [JOK
MPU3HAKOB, CLEIICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTBeHHas
M3MEeHYUBOCTh. JlaboparopHas paboTa
No 6. U3yuenne MoaupuKaimoHHOM bubnuotexa [JOK

28 0.5 )

U3MEHYHBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHUAIMOHHOTO PsJIa H BAPUAITHOHHOMN

KpUBOW»

HacnencTenHas ”3MEHYHBOCTb.

29 JlabopaTtopHas padota Ne 7. «Ananu3 05 bubnuorexa [JOK
MYTaIUi y 1po30(QHIIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKPOTIpeIiapaTax

30 I'eneTuka yenoseka bubmmorexa [IOK

https://m.edso0.ru/863e8d78

31 PesepBHblil ypok. O60011€HNE 110 TEME

«HacnencTBeHHOCTh U U3MEHUYHUBOCTD




OpraHUu3MOB»

32 Cenexius Kak HayKa M MpoIiece 1 bubamorexa LIOK
https://m.eds00.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTeHUl U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHoorus Kak orpacib 1 bubmuorexa [IOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOTPAMME
11 KUIACC
Ne Konunuectso yacos [Hara DJEeKTPOHHBIE UPPOBBIE
Tema ypoka
n/n Bcero Kourponsuele  IIpakTnueckue = HM3Y4eHHs  00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [JOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3BuTus npeacTaBieHUit 00 1 bubnnoreka [JOK
3BOJIOLIUH https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mukpossomors L https://m.edso0.ru/863e9cle
[onmynsnus kak >1eMeHTapHas eIMHUIa
4 BUJA 1 3BotoIMH. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 1 «CpaBHEeHHUE BUIOB I10 ' https://m.edso0.ru/863e99c6
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(baKTOpkI) IBOIIOIHH https://m.edsoo.ru/863e9da4
6 EctecTBenHbII 0TOOP M €r0 (HOopMBI 1 ﬁggg?/ﬁéezzg)?’ﬁm 6309ed0
Pe3ynbTaThl 3BONIIOLINN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay




bubmuorexa [JOK

8 Hanpasnenus 1 myTu MaKpO3BOIIOLHH https://m.eds0o.ru/863e9cle
9 Heob6patumocTs 3BOTIONNN
10 Hcrtopust xu3Hu Ha 3emiie U METObI €€
U3y4eHUS
11 I'unoTe3bl NPOUCXOXKIAEHUS )KU3HU Ha bubmuorexa [IOK
3emite https://m.edso0.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA. En6miorexa [IOK
12 | Hpmermocesper e | e s oo et
KUBOTHBIX B KOJUICKIIHSIX)»
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeTI0OBEKa (AaHTPOIIOTEHE?) BH6H_HOTeKa LIOK
https://m.edsoo.ru/863eac2c
16 JBrxyuye cuibl ((akTopsl) bubnuoreka [IOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH 3BOJIIOIMH YeI0BEKA
18 YenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJanTaly YeJI0BEeKa https://m.edso0.ru/863eaea2
Pesepubliil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHME U pa3BUTHE KU3HU HA
3emiie»
20 DKOJIOTHS KaKk HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuorexa [JOK
baxTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlaGoparopHas padota Ne 3.
22 «Moppq)ongmqei:lcne 0COOEHHOCTH 0.5 bubmorexa [IOK

pacTeHUH U3 Pa3HBIX MECT OOUTAHHUSIY.
JlaGopatopHnas paborta Ne 4. «Bausiaue

https://m.edso0.ru/863eb10e




CBCTA Ha POCT U PA3BUTHUC YCPCHKOB
KOJIEyCa»

bubmuorexa [JOK
23 buomiieckie GakTopel . M./ e500 /8636348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonyssinud. [IpakTudeckas padora Ne 2
24 «[ToacU€r MIOTHOCTH MOMYJISLHI 1 0.5
pa3HbIX BUJOB PACTEHUI»
25 Coo0miecTBa OpraHU3MOB — OHOIEHO3 1 ﬁggg:l;llcr);?e?sg)grﬁﬁ 63eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 EES;?/(;SZ?S(%?IS/S 63eb46a
21 Deorormaeonue mupaunn. Cootiersa 1 buGaorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPOIIOreHHbIE IKOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucreMa 1 bubnnoreka [JOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnoreka [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emiu 1
33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEeYeCcTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IEHHE TEMBI
34 «Co00111ecTBa M 9KOJIOTUIECKHE 1
CUCTEMBI»
OBILEE KOJIMYECTBO YACOB I10 34 25

[NTPOT'PAMME




MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

OBPA3OBATEJIbHOM ITPOT'PAMMBI
10 KJIACC

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 0opa3oBaHuUs

ChopmupoBaHHOCTh, 3HAaHUII O MecT€ M POJM OHOJIOTUU B CHUCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHH COBPEMEHHOU
€CTECTBEHHO-HAyYHON KApTUHBI MUpPa M HAyYHOTO MHUPOBO33PEHHUS; O
BKJIaJIC POCCHUICKHMX U 3apyOCKHBIX YYEHBIX-OMOJIIOTOB B pPa3BUTHE
Oouonoruu; (QYHKIMOHAIBLHOM TPAMOTHOCTH YENOBEKa [UIsl pelleHus
JKU3HECHHBIX 3a/1a4

YMeHue packpbiBaTh cojepixaHHe OMOJIOTUYECKUX TEPMUHOB U MOHSITHM:
JKHU3Hb, KIIETKA, OPraHu3M; MeTabom3M (OOMEH BEIIECTB M MPEBpAIlCHHIE
SHEPTUM), TOMEOCTa3 (CaMOPETYIISIHs), YPOBHEBAsI OPTaHU3ALUS JKUBBIX
CHCTEM, CaMOBOCIPOU3BEICHHE (PEIPOIYKIHs), HACICIACTBEHHOCTD,
HN3MCHYUBOCTb, POCT U pa3BUTUC

YMenne wuznaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHas,
myTtannoHHas), 3akonbl (I. Mennens, T. Moprana, H.I1. BaBuioBa) u
yueHust (O IEHTpax MHOTooOpasusi W TPOUCXOXKICHHUS KYIbTYPHBIX
pacrenuii H.M1. BaBuiioBa), omnpenessiTh TpaHMIBI UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM

VYMenne BIaAeTh METOAAMH HAy4YHOTO TIO3HAHUA B  OHOJIOTHH
(HaOnrofeHre W OMNHMCAHME >KUBBIX CHCTEM, IPOIECCOB U SBIICHUH;
opraHu3aisi U  TpoBeldeHHWe  OUOJOTHYECKOTO  JKCIEPUMEHTA,
BBIJIBUKEHUE TUIOTE3bI; BBISBIIEHUE 3aBUCUMOCTH MEK]Y HCCIIEyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TOTYyYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX
HAay4HBIX TIOHATUM, TEOPUW W 3aKOHOB;, yYMEHHE JIeJlaTh BBIBOJBI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJIHTATOB)

YMeHue BbIICTATh CYIIECTBEHHBIE MPU3HAKN BUPYCOB, KIETOK MPOKAPUOT
U DyKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB;
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIECTB U TMPEBpAIICHUS SHEPTruu B
KJIeTKe, (OTOCHUHTE3a, TIUIACTUYECKOTO0 M DHEPreTHYECKOTOo OOMEHa,
XeMOCHHTE3a, MHUTO3a, MeHo03a, OIIOJOTBOPEHUS, Pa3MHOKCHHS,
WHIUBUIYAIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3)

YMeHue - HOpUMEHSTh  MOJy4YeHHble  3HaHUS i1 OOBSICHEHUSA
OMOJIOTUYECKUX TPOLECCOB M SBICHHUM, I NPUHATHS MPAKTUYECKHX
pelieHui B MOBCETHEBHOM KU3HM B LENSIX oOecreyeHus Oe30MMacHOCTH
CBOETO 3JI0POBbSI M 3/I0POBbSI OKPYXAIOIIUX JIFOACH, COONIOJIEHUSI HOPM
TPAMOTHOI'O MOBEAECHMS B OKPYKAKOUIEH MPUPOTHOM Cpene; MOHMMaHUE
HEOOXO/IMMOCTH UCIOJIb30BAaHUS JOCTHKEHHH COBPEMEHHON OHOJIOrMU U
OMOTEXHOJIOTH JUIsl palliOHAIBHOTO MPUPOIOIOIb30BaHUS

YMmenune pemiath DJBJIIEMCHTAPHBIC TCHCTUYCCKHUE 3aJadd Ha MOHO- H
III/ITI/I6pI/IIlHOC CKpCHIMBAHUC, CHCINICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXEMbI MOHOFI/I6pI/IHHOFO CKpC€IIUBaHUA I MPEACKa3aHsd HACJICOJOBAHHUA
IMIPU3HAKOB Yy OpTaHU3MOB

YMeHue BBINONHATH Ta00paTOPHBIE U MPAKTUYECKUE pabOThI, COOMIOAATh
MpaBujIa Ipu padoTe ¢ y9eOHBIM U JIA0OPAaTOPHBIM 000PYI0BAHHEM

YMeHHe KpUTHYECKH OLEHHBAThb W WHTEPIPETHPOBATH WH(POPMAIIUIO
OMOJIOTMYECKOT0 COAEPIKAHMS, BKIIIOYAIOILYIO [ICEBAOHAYYHbIE 3HAHUS U3
pa3auuHbX ucTouyHUKOB (CMMU, Hay4dHO-IOMYJSIpHBIE MaTepHallbl);
TUYECKHE aCHEKThl COBPEMEHHBIX UCCIIEI0BaHUN B OMOJIOIMH, MEIULIUHE,




OMOTEXHOJIOTHHA
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Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

VMeHHe co31aBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHS,
0000mas OMOJIOTUYECKYI0 HH(POPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATUIHBIN anmapaT OHOJIOTHH

11 KIIACC

[IpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM
00pa30BaTeNnbHOM MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHWUH O MeCTe M PO OWUOJIOTHMH B CHCTEME
HAYYHOTO 3HaHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHM COBPEMEHHOMU
€CTECTBCHHO-HAYYHON KapTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PCHHUS, O
BKJIJIC POCCHHMCKHX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
Oouonorun; (QYHKIIMOHAIHLHOW TPAMOTHOCTH YENIOBEKA JUISl PEIICHUs
YKU3HCHHBIX 337134

YMeHue pacKpbiBaTh COJCPKAHUE OMOJOTHYECKUX TCPMUHOB U IOHSITHUA:
BUJl, TIOMYJSALHUSA, TCHO(MOHM, SBOJIONWS, IBIKYIIUE CHIBI ((PaKTOPHI)
OBOJIIOIMM,  TPUCIIOCOOJICHHOCTh ~ OPraHM3MOB,  BUA000pa3oBaHUE,
IKOJIOTHYECKHE (DAKTOPBI, HSKOCHUCTEMa, MPOIYIICHTHI, KOHCYMEHTBI,
pPEIyLEHThI, LENH MUTAaHUs, SKOJIOTHYECKas IMHUpaMuia, OUOTeOoIeHO3,
ouocdepa

YMeHue wu3iiarath OWOJIOTHUYECKHE TEOpHH (9BOJIIOLMOHHAs Teopus Y.
I[apBI/IHa, CUHTCTHUYCCKAA TCOPHA 3BOJIIOIII/II/I), 3aKOHBI 1 3aKOHOMCPHOCTU
(3apompimieBoro  cxoxctBa  K.M.  bopa, uepemoBaHHS — TIaBHBIX
HarpaBieHui u nyteit sBomonnu A.H. CeepiioBa, yueHusi o 6mocdepe
B.U. Bepnanckoro), onpeaensTh TPaHUIbl UX MPUMEHUMOCTU K KUBBIM
CUCTEeMaM

VYMeHnne BIaAeTh METOAAMH HAy4YHOTO TIO3HAHUS B  OWOJIOTHH
(HaOnrofeHNe W OMNHMCAHME >KUBBIX CHCTEM, IPOIECCOB U SBIICHUH;
opraHu3aisi W  TpoBeleHHWe  OHUOJOTHYECKOTO  JKCIEPUMEHTA,
BBIJIBUKEHUE TUIOTE3bI; BBISIBIIEHUE 3aBUCUMOCTH MEXKY UCCIETyeMbIMU
BEITMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX PE3YyJIbTAaTOB, HCIIOIH30BAHHBIX
Hay4HbIX TIOHATHUM, TEOPUW U 3aKOHOB; yYMEHHE JIeJaTh BBIBOJBI Ha
OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTAaTOB)

YMeHne BBIIEIATh CYIIECTBEHHBIE TMPHU3HAKH CTPOCHHS OMOIOTHYECKUX
00BEKTOB: BUJOB, MOMYJISAIUH, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOIIeHO30B M YKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIECICTBEHHOM
W3MEHUYHMBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHUs,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEUCTBHS YKOJIOTHIECKUX (DAKTOPOB HA
OpPraHu3Mbl, MEPEHOCAa BEIIECTB M IIOTOKA JHEPIMU B OSKOCUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHH B  DKOCHUCTEMax CBOEW  MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOT€OXUMUYECKUX IIUKIIOB B Onocdepe

YMeHue - TpUMEHSITh  TONy4YeHHbIE  3HaHHWS g OOBSICHEHUSA
OMOJIOTUYECKUX TMPOIECCOB WM SBICHUW, JUISI TPHHATHS TMPAKTUYECKHX
pelieHrui B TOBCETHEBHOM >KU3HH B IEISIX OOecreueHus] 0e30MmacHOCTH
CBOETO 37I0POBbS M 3JI0POBBSI OKPYXKAIOIIMX JIFOJICH, COONIOACHUS HOPM
rPaMOTHOTO MOBEACHHS B OKPYXKArOUIEH MPUPOIHON cpene; MOHUMaHUE
HEOOXOUMOCTH HCIOJB30BaHUSl JOCTHKEHUM COBPEMEHHOH Ouonoruu
JUISL PAllMOHAIIBHOTO MTPUPOOTIOIb30BAHMS

YMeHue pemaTrh 3JIEMEHTapHble OHOJOTHYECKHE 3ajauyd, COCTaBIIATH
CXEMBI MepEeHOCca BEIIECTB U SIHEPTUHU B IKOCUCTEMAX (1[€MU MTUTaHUs)




YMeHue BBITIONHATE JTa00OpaTOpPHBIE U MPAKTHYECKUE pabOThI, COOIIOIATH
npaBuiia mpu paboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYJOBAHUEM
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YMeHHe KpUTHYECKH OLEHUBaTh M WHTEPHPETHPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOT0 CO/EPKAHUS, BKIIIOYAIOILYIO [ICEBAOHAYYHbIE 3HAHUS U3
pa3auuHbiX ucTouyHUKOB (CMMU, Hay4HO-IOMYJSIpHBIE MaTepHallbl);
paccMaTpuBaTh IN100ATIBHBIE YKOJIOIMYECKHE MPOOJIEMBbI COBPEMEHHOCTH,
(dbopMHpPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO MO3HIINIO

YMeHue co3gaBaTh COOCTBEHHBIE NMHUCBMEHHBIE M YCTHBIE COOOIEHMUS,

000011as OMOJIOTHYECKYI0 WH(OpPMAIMI0O M3 HECKOJBKUX HCTOYHHUKOB,
rPaMOTHO MCIOJB30BaTh OHATUHHBIN anmapar OMOJIOTHI

Kon

11

1.2

IIpoBepsiemMble 3j1eMeHTHI CO/IePKAHMS
10 kaace

[IpoBepsieMblil AIEMEHT COJEPHKAHUS
buoiiorus kak Hayka
buonoruss — Hayka o xuBod mnpupone. Ponp Ouonornu B (dopmupoBaHHH
COBPEMEHHOI Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOJOTHYECKUX HAYK
MeTonbl TO3HAHHS >KUBOH TPUPOILI (HAONIONEHUE, AKCIEPUMEHT, OIHCaHUE,
u3MepeHue, KiaccuuKalus, MoJIeTUpOBaHIE, CTaTUCTUYECKas 00pabOTKa JaHHBIX)

JKuBble cucTeMBl U BX OpraHu3anusa

2.1

2.2

Xusele cucrtembl (OnocucTeMbl) Kak HpeAMeT Hu3ydeHus Ouosnoruu. CpoiicTBa
OuocHucTeM U UX pazHoolOpasue

YpoBHUM oOpraHuzalu OHOCHUCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIETOYHBIH,
OpraHU3MEHHbIH, OMYJIALMOHHO-BUIOBOM, 3KOCUCTEMHBIH, OMOChepHbIH

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

3.2

XUMUYECKUN  COCTaB  KIETKA. XHUMHUYECKHE JJIEMEHTBI: MaKpOA3JIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MuHEpasibHbIe BelecTBa. OyHKIIMU BOJbI 1 MUHEPAIIBHBIX
BeIECTB B KieTke. [loamepikanue 0CMOTHYECKOTO Oaanca

benku. CoctaB u cTpoeHue O€lKOoB. AMHHOKHCIOTHI — MOHOMEpHI OENKOB.
He3ameHnMble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKHMCIOTHBI COCTaB. Y POBHU
CTPYKTYpbl ~OETKOBOW MOJIEKYNbl  (TIEpBUYHAs, BTOPHYHAS, TpPETHYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMMHYECKHe CBOHCTBa OenkoB. buonoruueckue
(GyHKIIMN OEIKOB.

®epmeHThl — Ouonorumueckue Karanuzatopel. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyoOcrparHas cnenupuyHocts. Kodepmentsl. Buramunbl.  OTinuuns
(epMEHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB

3.3

3.4

3.5

3.6

VYrneBoasl: MoOHOcaxapuibl (TJIIOK03a, prbo3a M J1€30KCHpuO03a), Tucaxapuiibl
(caxapo3a, JakTo3a) W TOJMCAaxapuabl (Kpaxmaj, TJWKOTEH, IeJIII0JI03a).
Buonornyeckue GyHKINUN YTIIEBOJIOB.

Jlunuapr: Tpurauuepuipl, ctepouasl, Gochomunuasl. 'napodunsHo-ruaApodPoOHBIE
cBoiicTBa. buonornueckue ¢ynkuunu aunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U
JIMIAIOB KaK HCTOYHUKOB SHEPTUHU

Hyxneunoseie kucnorsl: [JHK u PHK. Hykneornabr — MOHOMEpHl HYKIEMHOBBIX
kucinoT. Ctpoenne u pyuxkiuu JJHK. Crpoenne u ¢pynkuuu PHK. AT®: crpoenue
1 QyHKIUH

[{utonorust — Hayka o kieTke. Kierounas teopusi. MeTopl U3y4eHuUs KJIETOK
Knerka kak menoctHas sxkuBas cuctema. OOmIMe NpU3HAKK KIETOK: 3aMKHYTas

Hapy)kHas MemOpana, Moiekynbsl JIHK kak renermueckuii ammapar, cuctema
cuHTe3a Oenka

3.7

Tumnel KJIETOK: SyKapuUOTHUYECKas MU MpokapuoThueckas. OCOOCHHOCTH CTPOCHHUS
npoKapuoTuueckor  kimetku.  Kmerounas  crenka  Oakrepuil.  CTpoeHHE
YKapUOTUUECKOW KIeTKH. OCHOBHBIE OTJIWYHUS PACTUTEIBHOM, XUBOTHOM U




rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAIUKC, X (DYHKIUH.
[TnazmaTuyeckass memOpana, e€ cBoiicTBa u ¢pynkuun. LluTonnazma u e€ opraHoubL.
OnHoMeMOpaHHbIE OpraHoOUbl KJIETKH: 3HJoIuazmarudeckas cers (DIIC), anmapar
FOJIBI[)KI/I, JIN30COMBI. HOHyaBTOHOMHBIe OpraHouabl KIJICTKHU: MHUTOXOHIPUH,
wiactuabl.  [IpoucxoxneHne MUTOXOHIApUH MW muactua.  Buasl  mimactun.
HememOpanHbie opraHoujbl KIETKH: PUOOCOMBI, KJICTOYHBIA ILIEHTP, PECHUYKH,
KryTUKU. DYHKIIMM OPraHoM10B KJIeTKU. BrirtoueHus

3.9
3.10

4.1

4.2

SAnpo — perymsaropHblii ueHTp kieTku. CTpoeHHe sjpa: siaepHas o000J0YKa,
KapHuoIlla3Ma, XpOMATHH, SIPBIIIKO. XpPOMOCOMBI

TpaHcnopT BEIECTB B KJIIETKE
JKusHenesaTenbHOCTh KIETKU

OOmMeH BemiecTB, WM MeTaboMM3M. ACCUMIIIIIUSA (IIAaCTUYECKUHA OOMEH) |
JTUCCUMUIIALINAS  (PHEPTEeTUYECKU OOMEH) — JBE CTOPOHBI €IMHOrO Ipolecca
metabonu3ma. Tumbel oOMeHa BelIecTB: aBTOTPO(MHBIM M reTepoTpodHbId. Poib
(dbepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIICTKE

®dorocunate3. CeroBas u TeMHOBas (a3wpl GorocuHTe3a. Peaknmm (doTocuHTE3A.
OddexTuBHOCTh (PoTOCHHTE3a. 3HAueHHE (POTOCHMHTE3a sl >KM3HH Ha 3emie.
Brnusaue ycmoBwit  cpeasl Ha  (DOTOCHHTE3 W CIOCOOBI  TOBBIMICHHUS  €T0
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMmocuHTe3. XeMOCHHTE3UPYIOIIUE OaKTepuu. 3HAYCHUE XEeMOCHHTE3a JIJIsl )KU3HU
Ha 3emJie

4.3

4.4

OHeprerudyeckuii oOMeH B KieTke. PaciiernyieHne BeLIECTB, BBIICICHHE W
AKKyMYJIMPOBaHUE SHEPTUU B KIJIETKE. DTalbl SJHEPreTHIeCKOro oomena. ['nukomms.
bpoxxenne u ero Buabl. KuciopoaHoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHHE.
D hEeKTUBHOCTh YHEPTETUIECKOTO 0OMEHA

Peakuuu marpuuHoro cunresa. ['enetnueckas nndopmauus u JHK. Peanuszanus
reHeTH4ecKkol uHdopManmuu B KieTke. ['eHeTHUecKui KOA U €ero CBOMCTBa.
Tpanckpunuuss — marpuusblii cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka.
KonupoBanue amuHokucnotT. Posib pubocom B 6uocunTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3HM — BuUpycbl. Mcropus oTkpbiTus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHMSI U KHU3HEAESITEIbHOCTH  BHUPYCOB.
bakrepuodaru. bonesHn pacTteHMid, JKMBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBbIE
Bupycamu. Bupyc mmmyHnonedpunura venoseka (BUY) — Bo3Oymutens CIIM/a.
[TpoduiakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

5.1

5.2

Pa3mMHOXEHNE 1 HHIMBUIYAIbHOE PAa3BUTHE OPraHU3MOB

KneTounslii 1uKi, WK )KU3HEHHBIN LUK KieTku. MHTepdasza u murtos. [Ipoueccsl,
npoTekaromue B uHTepdase. Permmukanus — peakius marpuyHoro cunresa JJHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBINM HaboOp — KapuoTun. JIWMIoOWmHBIA U
rarIouHbI  XpOMOCOMHbBIE Ha0Opbl. XpomaTuabl. LluTomormueckue OCHOBBI
Pa3MHOKEHUs U NHJIMBHUIYJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenune kinerkn — muto3. Cragun mutosa. [Ipoueccel, mporucxoasmume Ha pa3HbIX
CTausIX MUTO3a. BHOJIOrMYeCcKuii CMBICT MUTO3a

@opMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecmojioe W mojoBoe. Buasl Oecrosoro
pa3MHOXKEHHUS: JIEJIEHHME HaJABOE, I[IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
Ccropoo0pa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VIcKycCTBEHHOE KIOHHMpPOBAaHUE
OpPraHM3MOB, €r0 3HAUEHHUE [ CENEKLUN

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIONOTO.

Meiio3. Craguum wmeno3a. I[lpomecchl, NpoucxoisdiiMe Ha CTaausX Meio3sa.
IloBenenne xpomocom B MeMo3e. Kpoccunrosep. buonormyeckuil cmbici u
3Ha4YCHHE MeHo3a

5.4

["amerorenes — mpouecc 00pa3oBaHUs TOJOBBIX KIETOK Y KUBOTHBIX. [lomoBble




JKeNe3bl: CEeMEHHMKU M auyHuKA. OOpazoBaHuE M pa3BUTHE IOJOBBIX KIETOK —
ramMer (CepMaro30mj, SHIEKIeTKa) — ClepMaroreHe3 u ooreHe3. OcoOeHHOCTH
CTpOEHHUS SHMIEKIEeTOK U ciepMaTo3ou1oB. Omnonorsopenue. [laprenorenes

5.5

6.1

6.2

UuauBuayaibHoe pasBuTHE (oHTOTEHE3). OMOpHOHaTbHOE pa3ButTHe
(oMOpuorenes). DTambl SMOPUOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, ractpyisiuus, opraHoreHe3. lloctamOpuonansHOe pasBuTHe. Turbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHA: TMpsAMOE, HempsiMoe (JIM4YMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (aKTOPbI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTa/INH PA3BUTHS

HaCJIGI[CTBeHHOCTb 1 USMCHYUBOCTb OPraHU3MOB

[Ipenmer u 3amaum reHeruku. Mcropus pa3BuTus reHeTUku. Bxiag pocCHUCKUX U
3apyOeXHbIX  Y4EHBIX B pa3BUTHE  TIEHETMKH.  MeToAbsl  TI'€HETHKHU
(ruOpUAOTOTUUECKHH, HUTOT€HETUYECKHUIA, MOJICKYJIIPHO-TEHETHUECKUH ).
OcCHOBHBIE T'€HETHUYECKHE IOHATHS. |'eHeTHdecKas CUMBOJIMKA, HCIOJIb3yeMas B
CcXemMax CKpellUBaHUN

3aKOHOMEPHOCTH HAC/Ie[IOBaHMs TPH3HAKOB, ycTaHOBJACHHbIe [. MeHmenem.
MoHOrHOpHuIHOE CKpCIMBaHHWE. 3aKOH €IMHOOOpa3sus THOPHIOB IEPBOrO
IIOKOJICHU . HpaBI/IJIO I[OMI/IHI/IpOBaHI/IfL BaKOH paCHIeHJICHI/Iﬂ HpI/I3HaKOB. FI/IHOTC3a
qrCTOTHI raMeT. [1o/IHOe U HEMOIHOE JOMHUHHPOBAHUE.

JluruOpuaHoe CKpenMBaHue. 3aKOH HE3aBUCHMOIO HACJCIOBaHHS IPHU3HAKOB.
[luToreHeTHUECKME OCHOBBI JAUTMOPUIHOTO CKpEIIMBaHUSA. AHAIU3UPYIOIICe
cKpemrBanue. Vcrnonbp30BaHie aHATU3UPYIOMICTO CKPEIUBAHUS JIJIS ONPEICIICHUS
T€HOTHIIa 0COOH

6.3

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJIEJOBaHMIO T'eHOB. HapylieHue cuemieHus FeHOB B Pe3yiibTaTe KPOCCUHIOBEpA.
XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTHU. | eHeTHuecKue KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpEAEICHHE Moja. AYTOCOMBI U IOJIOBBIE
XPOMOCOMBI. I'omorameTHele © reTeporaMeTHbIC OpPraHHU3MBbI. HaCJIC)IOBaHI/Ie
IIPU3HAKOB, CLETIJIEHHBIX C [T0JIOM

6.4

M3meHunBOCTb. BUabl N3MEHUNBOCTU: HEHACIICACTBEHHAs U HacleACTBEHHas. Poib
Cpelbl B HEHACJIEJCTBEHHOW M3MEHUYMBOCTU. XapaKTEepUCTHKA MOAU(PUKAIIMOHHON
U3MEHYMBOCTH. BapuanuoHHbIi psa ¥ BapualnuMoHHas KpuBasd. Hopma peakuuun
npu3Haka. KoandecTBEHHbIE M KA4E€CTBEHHBIC NPU3HAKM M UX HOPMA PEaKIUU.
CaoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrtBennas, wiaM  TreHOTHNHYecKas, W3MEHUYMBOCTh. KoMOuHAaTHBHAS
U3MEHYMBOCTb. Melo3 U TMOJNOBOM mpolecc — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTanoHHas U3MEeHYMBOCTh. Kiaccudukanus MyTanuil: reHHbIe
XPOMOCOMHBIE, TeHOMHBbIe. YacToTa ¥ nmpuyrHbl MyTauuid. MyTareHHbie (PakTOpHI.
3aKOH rOMOJIOTMUECKUX PSJOB B HacieACcTBEeHHON u3meHunBocty H.M. BaBunosa

6.6

I'enetuka yenoseka. Kapuotun uyenoBeka. OCHOBHbBIE METO/IbI TEHETUKHU YeJIOBEKA:
TeHEAJTOTHICCKUH, OJIM3HETIOBBIH, MUTOTCHETUYECKHU, OMOXMMHUYCCKH,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE ONpeAcIICHUE TeHOTHIIA:
MOJTHOTEHOMHOE CE€KBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T11P-anamm3a. HacnencrBeHHbIe 3a001€BaHUS YeI0BEKA: F'eHHbIE 00JIE3HH, 00JIe3HI
C  HACJEJCTBEHHOW  TPEIPacHoIOKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HH.
ComaTn4ueckrne W TeHepaTHBHBbIC MyTaluu. [[pUHIUIBI 3I0pOBOTO 00pasa KU3HHU,
TUAarHOCTHKH, TPO(OUIAKTHKKA U JICUCHUS TEHETHYECKUX Ooje3Hei. Meauko-
FEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIMHCKOM TEeHETHUKU B
MPEAOTBPAICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHHI YeIOBEKa

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUHU




7.1

Cenexkuusi Kak HayKa U Mpouecc. 3apoKICHUE CEJIEKIIUU U JOMECTUKALMS. YUYeHUE
H.. BaBunmoBa o0 IeHTpax NPOUCXOXKACHUS U MHOTrooOpa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl TPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpoJIa, TaMM

7.2

7.3

Kon

11

CoBpeMeHHBIE METOABl CeJeKIHMH. MacCoBBIH W WHIWBHUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHU U JKUBOTHBIX. OleHKa »3KcTepbepa. bim3kopoacTBeHHOE
cKkpenuBaHue — WHOpuauHT. Ywmcras nuHuA. CKpelmMBaHUE YHUCTHIX JIMHHUM.
I'erepo3uc, wim rubpunHas cuia. HepoiaCTBEHHOE CKpeUIMBaHUE — AyTOPWIUHT.
Otnanéunas rubpuau3aius u e€ ycrnexu. IcKycCTBEHHBIM MyTareHe3 U MOJy4eHHE
MOJIMIUIOUAOB. JIOCTH)KEHHS CEJIEKIIUU PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB

buotexHonorust Kak oTpaciib MPOU3BOJICTBA. | '€HHAsI MHXKEHEPHUs. DTallbl CO3IaHUS
pekomOunantHoi JIHK u TpaHcreHHbIX opraHu3MoB. KileTouHas HWH)XEHEpHS.

Knerounsie KYJBbTYPBI. MUuUKpOKIIOHAJIBHOE pa3sMHOXKEHHUE pacTeHui.
KiioHupoBaHue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okojoruyeckue U dtudyeckue  npobirembl. MO —  reHeruyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 knacc

[IpoBepsiemMblil 2IEMEHT COAEPKAHUS
DBOJIOIIMOHHAST OMOJIOTHS

DBOJIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBujieTenbCTBa IBOMIONUH. [1aI@OHTOIOrHYECKHUE: TTOCIIEIOBATEILHOCTD MOSIBICHHUS
BHUJIOB B MAJICOHTOJIOTHYECKOM JICTOTIHCH, NEPEXO/IHbIC (bopMmBl.
buoreorpaduueckue: cxoJcTBO U paziuune GayH u (GIop MATEPUKOB U OCTPOBOB.
OMOpHOJIOTMYECKUE: CXOACTBA M pas3iuuusi OSMOPHUOHOB pa3HBIX  BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, AaHAJIOTUYHBIC,
PYJMMEHTapHbIC OpPTraHbl, aTaBU3MbI. MOJIEKYJISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MCEXaHU3MOB HACJICACTBCHHOCTU W OCHOBHBIX MeTa0OIIMYECKUX HYTeﬁ Y BCEX
OpPraHu3MOB

1.2

1.3

OpomonronHas teopust Y. JlapBuna. [Ipeanochliku BO3HUKHOBEHHUS TapBUHU3MA.
JIBMOKyIIME CUIIBI 3BOJIOLUHU BHJIOB 1O JlapBUHY (M30BITOUYHOE Pa3sMHOXKEHUE INPU
OTPAaHMYEHHOCTH  PECypcoB, Heompenel€HHass W3MEHUMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOP)

Cunrernueckast teopus odBomoruu (CTD) u  oOcHOBHbIE €€ TOJOKEHUS.
MuxkposBomtonus. [lonmynsanus Kak eIMHUIA BUAA U DBOJIOLUN
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1.5

JiBrxyue cuiibl ((hpakTopbl) SBOJIIOLIMK BUJOB B MpHpojie. MyTallMOHHBIN npolecc
A KOMOHMHATHBHAas1 W3MEHUYHUBOCTb. HOHYJ'ISIHI/IOHHI)IC BOJIHBI H I[peﬁ(i) T'€HOB.
W3onsauus u murpanus. EcrecTBeHHbI 0TOOp — HANpaBIsIOMUI (aKTOP IBOJIIOLUH.
®DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yapTar  3Bomonud.  [Ipumepst
MPUCTIOCOOTIEHUM Yy OpraHn3mMoB. ApoMop(}o3bl ¥ UIMO0aJaNTAI|H.

Bun u BunooGpasosanue. Kputepun Buga. OcHoBHBIE (OpMBI BUA00OPA30BaHUS:
reorpagpuueckoe, 3K0JI0rHuecKoe

Makpo3BosronHs. Dopmbl SBOJIIOIHN: buneTudeckas, JIUBEPTEeHTHAs,
KOHBEpTeHTHas1, mapaienbHas. HeodpaTuMoCTh BOMONINUN

2.1

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

JloHayuyHble TOpEACTaBICHHS O 3apOXKIACHUM JKU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: abMOreHe3 W MaHCIepMHs. XUMHUYecKas
SBONIOLHMSA. OKCIEPUMEHTAIBHOE  MOATBEPKIECHWE  XUMHUYECKOW  SBOJIIOLHH.
Havaneubie sTambl Ouwosnorumdeckor sBomtonmu. [umoresa PHK-mupa. Ilepswie
KJIETKHU U UX 3BOIOLMA. POPMHPOBAHWE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

PazButne xu3Hum Ha 3emsie mo spaM U nepuonaMm. Karapxen. Apxelckas u
npotepo3oiickass dpbl. Ilameo3oiickas 3pa u e€ mepHoAbl: KEeMOPHUICKHIA,
OpJIOBUKCKHW,  CHJIIYPUHUCKUW, J€BOHCKHUI, KaMEHHOYTOJIbHBIH, TEPMCKHUU.




Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo30iicKast 3pa U €€ mepuo/bl: NaJeOreHOBBIM, HEOT€HOBBIN, aHTPOIOTEHOBBIM.
XapakTepucTuKa KIMMaTa M TEOJIOTMYECKHX npoueccoB. (OCHOBHBIE 3Tallbl
SBOJIIOIUHM PACTUTEILHOIO W JKMBOTHOTO MHpa. ApoMOpdo3bl y pacTeHHHd U
KUBOTHBIX. [TosiBIIEHME, paciBET U BBIMUPAHKE IPYI KUBbIX OPraHU3MOB

2.3

2.4

Cucrema OpraHm4eckoro Mupa Kak oOTpakeHHe »HBomounnd. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

DBOJIIOLIMS YeNIOBEKa. AHTPOMNOJOTUS Kak Hayka. Pa3BuTue NpencTaBlieHUM O
MIPOMCXOXACHUN ueloBeka. Mertoasl wu3ydeHus aHTpororeHesa. CxoactBa u
pa3nuyus 4eJoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.
JBuwxymue cuibl (pakTopsl) aHTpororenesa. HacrierncrBeHHas M3MEHUHMBOCTh U
eCTecTBeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 ®KU3HU, H3TOTOBICHUE OPYAUN Tpy/a,
MBIIIJICHHUE, PeUb

2.5

2.6

OCHOBHBIE CTaIMM M BETBU DBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBek mnpsmoxopsamui, YenoBek HeaHAEpTANbCKuM, YemoBek
pasyMHblii. Haxogkum HcCKoOmaeMbIX OCTaHKOB, BpeMs CYILECTBOBaHUS, 00JacThb
pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpOIEOM]IHAs (eBpasuiickas),
Herpo-aBcTpajlonHasi (IKBaTOpHabHAast), MOHTOJIOMIHAS (23MaTCKO-aMEPUKAHCKas).
UYepTbl OpUCIIOCOOTIEHHOCTH IMPEACTABUTENEH YEJIOBEUECKUX pac K YCIOBUSAM
cymectBoBaHus. EnuHcTBO uenoBeueckux pac. Kputuka pacuzma

3.1

3.2

3.3

3.4

OpraHu3Mbl 1 OKpyXkarouias cpeaa

OKojorusi Kak Hayka. 3ajaud M paszenbl SKOJOTMH. MeToabl SKOJIOTHYECKUX
UCClleIoBaHUM. DKojlornueckoe MupoBos3peHue. Cpeapl OOMTaHUS OpraHU3MOB:
BOJIHAs, HA36MHO-BO3/1y1IIHAs1, IOYBEHHAsI, BHYyTPUOPTraHU3MEHHAas

Okonorudeckue  ¢akropel.  Kmaccupukanuss — skomoruyeckux — (akTOpOB:
abuoTtuyeckre, OMOTHYECKHME U aAHTpOIOreHHble. J[eHCTBHE 3KOJIOIMYECKHX
(hakTOpPOB HA OPTaHU3MBI

AbGuotnyeckue (axkTopbl: CBET, TeMIlepaTrypa, BIaKHOCTb. doToneproausM.
[Ipucnocobnenus  OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buonornueckue puTMsl

buotnueckue QaxTopel. Buasl OMOTHYECKHMX B3aUMOJIEHCTBUIN: KOHKYpPEHIHS,
XMIIHUYECTBO, MapasuTU3M, MYTyajau3M, KOMMEHCAIM3M (HaxJeOHHYeCTBO,
KBapTHUPAHTCTRBO), aMEHCaJIn3M, HEUTPAITH3M. 3HaueHue OMOTUYECKHUX
B3aMMOJICHCTBHM IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

3.5

4.1

4.2

OKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMYJAUU. OCHOBHBIE MTOKA3ATENH IMOMYJISALIMN:
YUCJICHHOCTb, IUIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, IPUPOCT, MHUIpPALU.
JInHaMyKa YHCIIEHHOCTH MOIMYJISIIUN U €€ PeryJIsaius

COO6HI€CTBa 1 3KOJIOTUYCCKUEC CUCTEMBI

CooOmiectBo  opranu3mMoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BHJIOBaf,
NPOCTpAaHCTBEHHAas, Tpoduueckas (mumieBast). Buasl-nomuHanTel. CBs3u B
OHoIIeHO3€E

DKojoru4eckue cucteMmsl (3kocucteMbl). [lonaTrne 06 skocucTeme U OMOreoLeHO03e.
OyHKIIMOHANBHBIE ~ KOMIIOHEHTBl ~ 9KOCHCTEMBI:  NPOJIYLEHTH, KOHCYMEHTHI,
penyueHTel. KpyroBopoT BEIIECTB M MOTOK YHEPTUU B DKOCHCTEME. Tpodudeckue
(nmumieBble) ypoBHU 3KocucTeMbl. ITumeBbie nenu u cetd. OCHOBHBIE MMOKa3aTeNu
9KOCHUCTEMBI: OHoOMacca, MNPOAYKLHUsA. OKOJIOIMYECKHE MHMpaMHJIbl: MPOIYKIHH,
YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM: YCTOHYMBOCTb, CaMOPETYJISALHS,
pazBurtue. Cykieccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOIO WIIH
LIUPOKOJIMCTBEHHOTO Jieca.
AHTpPOINOTr€HHbIE SKOCHUCTEMBI. ATpPOIKOCHUCTEMBI. YpO0IKOCHCTEMBL.




Buonorudeckoe u X031UCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnooOpasue kak dakTop  ycroiumBocTH  3KocucTeM.  CoxpaHeHue
OMOJIOTMYECKOTO Pa3HOOOpa3ust Ha 3eMIie

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuipl, coctaB u CTpyKTypa 0uochepsl.
XKusoe BemectBo u ero Qynkmuu. OcobeHHOCTH Onocdepsl Kak Trin00aIbHOMN

4.4 J9KOcHUCTeMBbl. [luHamMuueckoe paBHOBecME M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOr€OXMMHUYECKUE IIUKIIBI DJIEMEHTOB (yIiiepoja, a3oTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIITH
UYenoseuectBo B Omocdepe 3emin. AHTpPONOreHHbIE H3MEHEHHMs B Owocdepe.

45 I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa  palMOHAIBLHOTO  YyIpaBICHUS  NPUPOJHBIMU  pecypcaMM U HUX
ucnoib3oBanue. JlocTrkeHust OMOJIOTHH U OXpaHa MPUPOIBI

YuebHo-MeTOANYECKOE 00eciedeHHEe 00Pa30BaTEIbHOIO IpoLecca
Oo0s3aTenbHbIC Y4eOHbIC MATEPHAJIBI VIS YYCHHKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6orioB A.M. u np.; [lox pegaxuueit
[Taceunuka B.B. Aknnonepnoe o6mectBo «M3aatenbcTBo «IIpocBemieHuey
* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [Tox penakmueit
[Taceunuka B.B. Akuunonepnoe o6miectBo «M3marenbctBo «IIpocBermennes

MeToauueckue MaTepUuaJIbl 1JIsl YIUTECIA

buonorus. O6mas 6uonorus 10-11 knaceel. Metonnyeckoe nmocodue k y4. B. B. [laceunuxka.
Beprukans. ®I'OC

Hudposbie 00pa3oBaTe/ibHbIE PECYPChI H PecypPCchl CETH HHTEPHET

https://resh.edu.ru/subject/5/

https://www.sbio.info/

https://anatomcom.ru/

https://www.theanimalworld.ru/

https://bio.1sept.ru/
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