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IHOACHUTEJIBHAS 3AIIMCKA

ITpu pazpaboTke mporpaMMbl O OUOJIOTUM TEOPETUUECKYIO0 OCHOBY ISl ONpEAETICHHUS MOAXOIOB K
(bopMUpOBaHUIO colEpKaHUs yuyeOHOro mnpeamera «bHoOIOrus» COCTaBUIN: KOHIIENTyallbHbIE MOJIOKEHUS
®I'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH, COJAEpXKAaHUA, Pe3yIbTaToB OOyueHHs U TpeOOBaHUH K
YPOBHIO MOATOTOBKH BBIITYCKHHUKOB, IOJIOKEHHS 00 OOHIMX WeNsIX M MNPUHIMIAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepammu, a Takxke
MOJIOKEHUA O creuuduke Ouonoruu, €€ 3HAYEHWU B TMO3HAHUM >KMBOM MpPUPOJBl U 0OOecleyeHHH
CYLIECTBOBAHMSI 4eJIOBeuecKoro ooduiectBa. CorjiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEAENIEHbl OCHOBHBIE
(GyHKIIUU IporpamMMbl IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€t nMpeAcTaBieHUE O esax, 00 o0mIeit crpaTerun 00y4eHHsI, BOCITUTAHHUS
U pa3BuTUS OOydaroluxcs cpeAcTBaMHu ydeOHoro mnpeamera «buonorus», ompeznenser oOs3arenbHOE
IIPEIMETHOE COJEP)KAHUE, €r0 CTPYKTYPY, PpacHpelesieHHue IO pasjenaM M TeMmMaM, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh U3YUYEHHsS] Y4E€OHOro Marepuaia ¢ y4éTOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBsI3€H, JIOTHKU 00pa30BaTEIBHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOMIMXCsl.

B nporpamme mo Ouonoruu TakKe YUYUTHIBAIOTCA TPEOOBaHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TMPEIMETHBIM pe3yibTrataM oOydeHHs B ()OPMHPOBAHUM OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATENBHON  JESATeNbHOCTH/Y4eOHbIX  JEeHCTBUN  OOy4YalOIIMXCS 1O OCBOCHHUIO  COJEp KaHUA
OMOJIOTHYECKOTO 00pa30BAHUS.

B nporpamme mno Ouomormum (10-11 xkmaccel, 0a30BbIi  ypOBEHb) peaTM30BaH MPUHIUI
IIPEEMCTBEHHOCTH B M3Y4YEHUM OHMOJIOTHM, Oiarojaps 4eMy B HEHl NMpOCMaTpUBAETCsl HAIPAaBJIEHHOCTb Ha
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IEHHOCTHBIX
OpUEHTALMM JIMYHOCTH, SKOJIOTMYECKOIO MBIIUIEHUS, MPEACTAaBIEHUN O 310pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIEHMEM K OKpyXKawmleid mnpuponHoit cpeae. IloaTomMy Hapagy ¢ u3ydeHHEM
00IIeONOIOTUYECKIX TEOPUH, a TaKXKe 3HAHWH O CTPOCHUM JKMBBIX CHCTEM Pa3HOTO PaHTa W CYHIHOCTH
OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOIECCOB B MPOrpaMMe Mo OMOJIOTHH YAETIEHO BHUMAaHUE UCTIOIB30BaHUIO
MOJyYCHHBIX 3HAHWK B TIOBCEIHEBHOW JKM3HM JUISI DPEIICHWS NPUKIAIHBIX 3a1a4, B TOM YHCIE:
npoMIAKTUKNA HACJeICTBEHHbIX 3a00J€BaHUN YEIOBEKa, MEJUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUS HKOJIOTMUECKU I€JI€CO00Pa3HOro IMOBEACHUSI B OKPY’KAIOLIEH NMpUPOJHOU cpele, aHaau3a
BIIMSIHUS XO35IICTBEHHON JEATEIbHOCTH Y€JI0BEKa Ha COCTOSTHHE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHnne BHUMaHUS K MPUKIAIHON HANpaBICHHOCTH y4yeOHOro mnpeamera «buosorus» MNpoIuKTOBaHO
HEOOXO/MMOCTBIO O00€CIeYeHUsI YCIOBMM s pElIeHHs OJHOM U3 aKTyalbHbIX 3a/ad IIKOJBHOTO
OMOJIOTMUYECKOT0 00pa30oBaHUsA, KOTOpasi MpemnosiaracT (popMHUpOBaHHWE y OOYdYaIOIMIMXCS CIIOCOOHOCTH
alanTUPOBATHCS K U3MEHEHUSIM IMHAMHYHO PAa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpenHero o0mero oopa3oBaHMsl 3aHUMaeT BaxkHoe mecto. OHa obOecreunBaeT
¢dopmupoBaHHe y OO0ydYaromuXcs IMPeICTaBICHUM O HayyHOM KapTHHE MHpa, paclupsieT U o6obmaer
3HaHUSA O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMM U 3BOJIIOLIUH, CO3HAET
yCIOBUSA JUISL: TIO3HAHUS 3aKOHOB JKUBOM Mpuponbl, (GopMHUpOBaHUS (YHKIHMOHAIBHOW TI'PaMOTHOCTH,
HAaBBIKOB 3/I0pOBOT0 U 0e30macHOro o0pasa *HU3HHU, SKOJIOTHYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOIICHUS
K KHBOH MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTHS MMEET TakXKe JUIs PelIeHHs] BOCIHUTATEIbHBIX U Pa3BUBAIOIIMX 3aj]ad
cpeaHero oomiero obOpa3oBaHMsA, couManu3auuu oOyuarommxcs. M3ydenue Ouonoruum oOecrieynBaeT
ycioBHst Ui (POPMUPOBAHMSI MHTEIUICKTYAIBHBIX, KOMMYHUKAITMOHHBIX M WH(MOPMAIMOHHBIX HaBBIKOB,
ACTETUYECKOM KyJIbTYpBl, CIIOCOOCTBYET WHTETpalMU OWOJOTHUECKUX 3HAHUM C TNpEACTaBICHUSMH U3
IPYTUX YYEOHBIX IMPEIMETOB, B YAaCTHOCTH, (PH3MKH, XUMHH W Teorpaduu. Ha3BaHHBIE TOJOXKEHUS O
npeJHasHauYeHUH y4eOHOro mnpenmera «buomorus» CcOCTaBMIM OCHOBY JUISL OINpENENIEHUS IMOJXOA0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHMUSI, ITPEJICTABICHHOIO B IporpaMMme Mo OHOJIOTHH.

OT10op conepxkanust yuebHoro npeaMera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH C MO3UIMNA
KyJIbTYpPOCOOOPA3HOTO IMOAX0J1a, B COOTBETCTBUHM C KOTOPHIM OOYyYaroUIUecsl JOJKHBI OCBOMTH 3HAHUS U
yYMEHUS, 3HauuMble s (QOpPMHUPOBaHUS OOIIEH KyJIbTYphl, ONpPEIENSIONINE aJeKBaTHOE IOBE/IECHHUE
YeJIOBeKa B OKPYXKAIoIed MPUPOIHON cpesie, BOCTPeOOBaHHBIC B MOBCEAHEBHOMN JKU3HU M MPAKTUUECKOU
nesrenbHocTH. Oco00e MECTO B 3TOM cHCTeMe 3HAHUN 3aHMMAIOT AJIEMEHTBI COACPIKaHUs, KOTOPhIE CIyXkKat
OCHOBOW 1Ji1s1 (pOPMUPOBAHUSI TPEJCTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
LIEHHOCTHBIX OPHUEHTAIMSIX JINYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIMH OHOJIOTUYECKOr0 00pa30BaHMs.



CTpyKTypupOBaHHE COJEpKAHUS y4eOHOro Marepuana B IIporpaMme Mo OMOJOIMH OCYIIECTBIIEHO C
y4€TOM TMPUOPUTETHOTO 3HAUEHHS] 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MHpPUPOIBI, O €&
YPOBHEBOM OpraHM3alMM U HBOJIOLUUH. B COOTBETCTBMM € 3THMM B CTPYKType Y4yeOHOro mnpeamMera
«buonorus» BbIIEIEHBI CIEAYIOLIUE COAEp)KaTeIbHble JIUHUU: «buosorus kak Hayka. MeToasl Hay4HOTO
no3HaHus», «Kierka kak Onosoruueckas cucrema», «OpraHusm Kak Ouosioruueckas cucrema», «Cucrema u
MHOTro0o0pasie OpraHu4YecKOro MHpa», «IBONIOLUSA KUBOH NPHUPOIBD», «IKOCHCTEMBI M IMPHUCYIIUE HM
3aKOHOMEPHOCTH.

Lenp u3yuenus yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE 00YYarOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(QYHKLMOHAIBHON OpraHu3alMy JKUBBIX CHUCTEM PA3HOrO paHra U npuolOpereHue
YMEHHUI UCNONb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JAEMCTBUM B OTHOLIEHUH OOBEKTOB >KUBOM IPUPOJIBI U
peLeHMs] pa3InYHbIX KU3HEHHBIX IPOOIIEM.

JlocTikeHne 1enu u3ydeHus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCrieUMBaeTCs
pEILICHNEM CIIEAYOIINX 3a4ay:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMBbl 3HAaHMA O OWOJIOTHYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiaxX, CIyKalllUX OCHOBOM g (OpMUpPOBaHMS IPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAy4yHOIo I103HAaHUS, CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX ’KMBBIX CHCTEM pPa3HOrO YpPOBHS OpPraHU3alMM, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHY;

¢dbopmMHpoBaHUE Y 00Yy4aIOLIMXCS T03HABATEIbHbBIX, HHTEIJIEKTYAIBbHBIX U TBOPYECKHX CIIOCOOHOCTEN
B TPOLIECCEe aHaJHM3a JAHHBIX O MyTAX Pa3BUTHA B OMOJOTMM HAy4YHBIX B3MJIAJOB, MJEH W TMOIXOJ0OB K
W3YYECHMIO JKUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3aLNN;

CTaHOBJICHUE y O0yYaromuxcst o0IIel KyJIbTypbl, (YHKIMOHAIHHONH IPaMOTHOCTH, Pa3BUTHE YMEHHN
OOBSICHATh U OLICHUBATh SIBJICHUS OKPY’KAIOLIEr0 MUpPA JKUBOM MPHUPOJbI HA OCHOBAaHUM 3HAHWUU U OIbITA,
[IOJIyYE€HHBIX IPU U3YYEHUU OMOJIOTUH;

¢dopmupoBaHue y oOyyarolUXcs YMEHMH WJUIIOCTPUPOBATH 3HAYEHHE OMOJIOrMYECKMX 3HAHUU B
[IPAaKTUYECKONH JEATEIbHOCTU YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHiA;

BOCIUTaHHE YOS KIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM JKUBOM IIPUPOJIbI, HEOOXOAUMOCTH
Oepe’KHOr0 OTHOIIEHUS K Hel, COOMIOAEHUS HTUYECKMX HOPM TpU MPOBEIEHUH OHOJOTHUYECKUX
HCCIICIOBAHNIH;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKHUX 3HAHUU JJIs MOBBILICHUS YPOBHS SKOJOTHYECKOW KyJIbTYpHI,
1 GopMHpPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U yMEHUIl B MOBCEJAHEBHOM JKU3HU JJIs1 OLEHKU MOCIEICTBUNA
CBOEH JIeATENbHOCTH MO OTHOLIEHUIO K OKpY’Kalollell cpeie, cOOCTBEHHOMY 370pOBbIO, OOOCHOBAaHUE U
co0utoIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero oOmiero obpaszoBanusi «buonorus», nyyaemas Ha 6a30BOM YpPOBHE, SIBISIETCS
00s13aTeNIbHBIM Y4€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-Hay4YHbIE
MIPEIMETHD».

Jlnst u3ydeHus: 6Monoruu Ha 6a30BOM YPOBHE CpeIHEro o0Iero oopa3oBaHusi OTBOAUTCS 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).

COJEP)KAHUE OBYYEHUA

10 KVIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OHOJNOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U JIPYTHMHU
€CTeCTBEHHBIMHU HaykamH, (punocodueid, STUKO, ICTEeTUKON U mpaBoM. Ponb Ouonoruu B GopMUpPOBaHUU
COBPEMEHHOW Hay4yHOU KapTHHBI MUpa. CrcTeMa OMOJIOrMYeCKUX HaYK.

MeToapl TO3HAHUS KUBOW MPHUPOABI (HAOMIOAEHHE, OJKCIEPUMEHT, OIMCAaHUE, W3MEpEHue,
KJIaccupuKkanms, MOJIeTUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon n ®@. Kpuxk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS JKUBOU TPUPOIBD».

JlabGopaTopHble U NpaKTH4YecKne padoThbi:



[Tpaktrueckas pabora Ne 1. «Vcnonp30BaHue pa3IWYHBIX METOJOB MPH M3YyUYCHUHU OMOJIOTHUECKHUX
00BEKTOBY.

Tema 2. ’KuBble cuCTEMbI M X OPTraHU3aI U,

XKuspie cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTIMYME >KUBBIX CHUCTEM OT
HEOPraHUYECKON IPUPOJBIL.

CpoiicTBa OMOCHMCTEM U HX pazHOOOpazue. YPOBHHM OpraHM3alUU OHOCHCTEM: MOJEKYJISPHBIM,
KJICTOYHBIN, TKAHEBBIN, OpraHU3MEHHBIN, MOMYISAIIMOHHO-BHI0OBON, SKOCUCTEMHBIN (OMOTE€OIIEHOTHIECKUT),
OouocQepHbIi.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HWY, « Y POBHU OpraHU3alUH KUBON IPUPOIBI».

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XumMHYeCKHil COCTAB U CTPOCHHE KJIECTKH.

XVMMHYECKUI COCTaB KJIETKU. XHMHUYECKUE DJIEMEHTBI: MaKpOIJIEMEHTHI, MUKPOdJIEMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepxkanue ocMoTrueckoro 6anaHca.

benku. CoctaB m crpoeHue OEnKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHuMBble H
3aMEHUMbIE aMMHOKHUCIIOTBl. AMMHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOWH MOJIEKYJIBI
(nepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue pyHKIMN OETKOB.

®depmeHTHI — OHnonornyeckne Katanuszatopsl. CTpoeHue (epMmeHTa: akKTUBHBIM LEHTpP, CyOCTpaTHas
cneunpuyHocts. Kopepmentsl. Butamunsl. OTinuus pepMEHTOB OT HEOPraHMYECKUX KAaTalu3aTOpPOB.

VYrneBonbl: MOHOCaxapu/ibl (TIIOK03a, prubo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) u
noJjicaxapuabl (Kpaxmai, TIIMKOTeH, 1eJUTr0103a). buonornueckue GpyHKIUN yIiaeBo0B.

Jlumuapr:  Tpurmunepuasl, Gocdomunuas, crepounbl. [uapodmibHO-rHAPOGHOOHBIE CBOWCTBA.
buonornyeckue ¢pyHnkunu munuoB. CpaBHEHHE YIJIEBOJIOB, OSIKOB M JIUIHUJOB KAK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotsl: JJHK u PHK. HykieoTunbl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢yukuun JHK. Ctpoenune u pynkiuu PHK. Buast PHK. AT®: ctpoenue u pyHKImH.

Huronorus — Hayka o kierke. Kierounass Teopusi — mpumep B3auMOJIEHCTBUS UIeH U (aKTOB B
Hay4HOM ITI03HaHUU. METO/bI U3yUeHUs KIETKH.

Krnerka xak nenoctHas xuBas cuctema. O01mue npu3Haky KJIETOK: 3aMKHYTasi Hapy>kKHas MeMOpaHa,
monekyinsl JIHK kak renernueckuii anmapar, cucremMa cuHTe3a Oernka.

Tunsl KJIeTOK: syKapuoTHUecKas U npokaprotudeckas. OCOOEHHOCTH CTPOEHUS! MPOKAPUOTUYECKOM
kinetku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOH KieTku. OCHOBHBIE OTJIMYMS
pPacTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE ~CTPYKTYpbl ~KJIETOK — KIJIETOYHass CTeHKa, TIJUKOKAIUKC, WX (YHKLIHUH.
[Tna3zmarnueckass memOpana, e€ cBoiicTBa U QyHkiuu. [lutomnasma u e€ opranouasl. OnHOMEMOpaHHBIE
opraouas!l kierku: OIIC, anmapar ['onpmku, nu3zocoMbl. I[loayaBTOHOMHBIE OpPraHoOWABl KIETKH:
MUTOXOHJIpUH, TuIacTubl. IIporcxokaeHne MUTOXOHApUN M 1utactui. Bunel mmactun. HememOpanHbIe
OpPraHOU[bI KJIETKH: PHOOCOMBI, KIIETOYHBIN IIEHTp, HEHTPHOJIH, PECHUYKH, )KTYTUKU. DYyHKIIMM OPraHOU 0B
KJIeTKH. BriroueHus.

Snpo — perynsTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjaepHas 000j0YKa, KaproIUla3Ma, XpOMAaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIEeCTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiiaen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnipenenenne XMMHUYECKHMX JIEMEHTOB B HEKUBOM mnpupoze», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEH.

Tabmuuer n cxemsl: «llepuoguueckas TabiMIAa XUMHYECKUX 3JIEMEHTOB», «CTpoeHHE MOJEKYJIbI
Boab», «buocunres Oenka», «CtpoeHue Mousekyibl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBbie
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHUYECKOM KieTKn», «CTpoeHue
KUBOTHOM KJIETKNW», «CTpoeHHE pacTUTEIbHONW KIETKW», «CTpOEHHME MPOKApUOTHYECKON KIIETKNY,
«CtpoeHue sapa KIETKN», «YTIeBOAb, «JIunuab.



O6opynoBaHHe: CBETOBOW MHUKPOCKON, 00OpYyIOBaHWE MJisi MPOBEICHUS HAOIIOJCHHIA, U3MEpPEHUH,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpPHUATbHBIX KIETOK.

JlabGopaTopHble U NpaKkTH4YecKue padoThbi:

JIaGoparopnast padora Ne 1. «l3yueHue KaTaqUTHYECKOH aKTHBHOCTH (PEpMEHTOB (Ha mIpuUMepe
aMMJIa3bl WK KaTaJla3bl)».

JlaboparopHasi pabota Ne 2. «M3ydeHHe CTpOEHUS KIETOK PACTCHHM, KUBOTHBIX U OAKTEPHd MO
MHUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIpENaparax U UX OIUCAHUEY.

Tema 4. Z/Ku3HeaeATeJIbHOCTD KJIETKH.

OOmeH BemiecTB, WJIM METa0O0JM3M. ACCUMIIIIUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUIISAIUS
(oHepreTuyeckuii 0OOMEH) — JBE CTOPOHBI €IMHOTO Mporecca MeTabonuszMa. Poib 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIii. Posb pepMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLICHUY DHEPTUU B KIIETKE.

@otocunte3. CBeroBass u TemMHOBast ¢a3pl porocuntesa. Peakmun ¢dorocuntesa. IphdekTnBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocuHTE3a NI KU3HU Ha 3emwiie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIEHHSI €T0 MPOITYKTHBHOCTH y KYJIbTYPHBIX PACTEHUA.

XeMocuHTe3. XeMOCHUHTE3Upyolue 0akTepuu. 3HaueHUe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIIe.

OHeprerudeckuii oOMeH B KieTke. Paciienyienue BeniecTs, BbIIEICHUE U aKKYMYJIMPOBaHUE YHEPIUU
B KJIETKe. DJTambl 3HepreTuuyeckoro oomena. ['nmukonns. bpoxenue u ero Buapl. KucioponHnoe okucieHue,
Wil KiIetoyHoe ppixanue. OxucnutensHoe (ocopunupoBanne. I(HHEKTUBHOCTE HHEPreTUIECKOTO
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass mHpopmauus u JIHK. Peanuszanus renernueckoit
uHpopmanuu B kieTke. ['eneTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — matpuuHbiii cunte3 PHK.
Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHcmsanuu. KomupoBanue aMUHOKHCIOT. Ponbp pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BHpyChL. Mcropusi oTtkpbeitus BupycoB (/1. WM. MBanoBckuii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bone3nu pacteHuil, KUBOTHBIX U
4esioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmynoxaeduuura yenoseka (BMIY) — Bo3oyaurens CIIN/la.
OOpatHast TpaHCKpUNIMs, peBepraza M HHTerpasa. IIpodumnakTuka pacnpocTpaHEeHUs BHUPYCHBIX
3a00JIeBaHUH.

JdemoncTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuue! u cxemsl: «Tunsl nuTaHusmY, «Metadbonuzmy», « MUTOXOHIPUSA», « IHEPTreTUUECKHIH 0OMEH,
«Xnopomnacty, «®Dotocunres», «Crpoenne JHK», «Ctpoenue u (pyHkunoHupoBaHue reHay, «CuHTes3
Oenka», «l'eHernyeckuil kom», «Bupyce», «baktepuodarm», «CTpoeHHe M KM3HEHHBIH LUKI BUpYca
CII1[a, 6axtepuodaray, «Permmukanus JHK».

Ob6opynoBanue: moaenu-anmuvkanuu «Ynsoenne JAHK u tpanckpunums», «buocuntes Oenkay,
«CTpoenue Kietkn», mozens cTpykrypsl JJHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounsnii Uk, WM >KM3HEHHBIN MUK KiaeTkd. HTepdasza u mutos. [Iporeccsl, mpoTekarone B
uHTepdaze. Permmkanusa — peakuus MatpuuHoro cunte3a JHK. Crtpoenune xpomocom. XpoOMOCOMHBIIH
Habop — kapuoTHuN. JIMIJIOUIHBIM U TaluIOUAHBIA XPOMOCOMHBIE HAabOpbl. Xpomatuasl. LluTonoruueckue
OCHOBBI Pa3MHOKE€HHUS U MHANBUIyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue xnetku — muto3. Ctaauu muto3a. [Ipoiieccel, mpoucxosaiine Ha pa3HbIX CTAIUSX MUTO3A.
buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudenb KJIeTKH — alonTo3.

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: OecIonoe U MmojoBoe. Bupl 6ecroiaoro pa3MHOXKEHHS: JAeJICHUE
HaJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHME, BEreTaTHBHOE pPAa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOI0rO.

Metios. Craguu meiio3a. [Ipormeccel, mpoucxopasiue Ha cragusix meiio3a. [loBepenne xpomocom B
Mmeriose. Kpoccunrosep. bruonoruueckuii cMpIc ¥ 3HaUeHUE Me03a.

I'ameTorenes — nporecc 00pa3oBaHMs MOJOBBIX KJIETOK y )KMBOTHBIX. [10/I0BBIE JKelle3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHME M pa3BUTHE IOJOBBIX KJIETOK — TaMeT (CHepMaTo30H], SHIEeKIeTKa) —



cepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHHS SHIEKIETOK M crepMaTo3ouJoB. Omiog0TBOpEHHE.
[TapTenorenes.

NunuBuayansHOe pa3BUTHE (OHTOTEHE3). OMOpHUOHAIBLHOE pa3BUTHE (IMOpUOTEHE3). OTarbl
SMOPHOHAIILHOTO PAa3BUTHS Yy TO3BOHOYHBIX KMBOTHBIX: JpOOJIEHHE, TacTPyJsHsi, OpraHOTeHes.
[ToctamOpuoHanbHOe pazBuThe. TUIIBI TOCTIMOPHOHATBHOTO PA3BUTHS: NPAMOE, HEMpsIMoe (JINYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pactenuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaJIUN PA3BUTHSL.

JdemoHcTpaumnu:

Tabmuis! u cxembl: «©@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOWHOE OIIIOIOTBOPEHUE Y LIBETKOBBIX
pacteHmii», «BereraTuBHOE pa3sMHOXKEHHUE pacTeHUi», «/lenenue kietku 6aktepui», «CTpoeHHE MOIOBBIX
KJIeTok», «CtpoeHue xpoMocoMmbl», «Kmerounslii nmkmy», «Pemmmkamms JIHK», «Mwutos», «Mehosy,
«IIpsiMmoe u HempsiMoe pa3BUTHE», «l'aMeToreHe3 y MIIEKONUTAIOLMX U 4elnoBeKa», «OCHOBHBIE CTaIuU
OHTOTEHE3a».

ObopynoBanue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo301u1sl MIEKOIHUTAIOLIETO, «SIHIeKIeTKa
MJIEKOIUTAOIIEr0», «KapuoknHes B Ki€TKax KOpelika JiyKa», MarHUTHas MOJeNb-anIuinkanus «/lenenue
kietkn», moaens JJHK, Mmozmens MeTadasHoit XpOMOCOMEI.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

Jlabopatopnas padota Ne 3. «HabGmronenre MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax.

JlaboparopHast pabota Ne 4. «M3y4ueHue cTpOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOTIpEapaTax.

Tema 6. HaciieicTBEHHOCTh U NI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. VIcTopus pa3BUTHS TeHETUKU. Poiib IUTOJOTHHM M AMOPHOIOTHUU B
CTAaHOBJICHUHM TeHETHKU. BKian poccuilckux W 3apyOeKHBIX YU€HBIX B Ppa3BUTHE T€HETUKH. MeToibl
reHEeTUKH  (THOPUIOJIOTUUECKHH,  IIMTOTCHETHYECKUH,  MOJIEKYJspHO-TeHeTuuYeckuii).  OCHOBHBIE
Tr€HETUYECKUE MOHATHUS. ['eHeTHuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellBaHUM.

3aKOHOMEPHOCTH HACJICJOBAaHMs TPHU3HAKOB, YCTaHOBJIEHHbIe I. Menaenem. MoHorudpumHoe
CKpelIMBaHue. 3aKOH eIMHOoO00pa3us TMOpuIoB mepBoro mokosieHus. IIpaBuiao goMuUHHMpOBaHUS. 3aKOH
paciuernieHus pu3HakoB. [ nnoresa unctorsl ramet. [loHOe 1 HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuiHoe cKpelyBaHue. 3aKOH HE3aBHCHMOIO HacjeloBaHUs NpHu3HaKoB. LluroreHernueckue
OCHOBBI JTUTHOPHUIHOTO CKpelIMBaHUs. AHaIM3UpYIOlIee cKpelyBanue. Vcnoap30BaHne aHaIu3upyIOLEero
CKpPELIMBAHUS JJIS ONIPEeNICHHs TeHOTHIIa 0COOH.

CuemieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuerjieHHOMY HacJI€I0BaHUIO T€HOB.
Hapymienue cuenyenns reHoB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTuuecKkrue KapThl.

I'enernka mnosna. XpoOMOCOMHOE ONpEAENIeHUE TMoja. AyTOCOMBI UM  TIOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporaMeTHble OpraHnu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

N3meHunBoCTh. BuIbpl M3MEHUYMBOCTH: HEHACIEICTBEHHAass M HAclIeACTBEHHas. Poub cpenbl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW W3MEHUYMBOCTH. BapuanuoHHBbIHI
psa U BapualnoHHas kpusas. Hopma peakunu npusHaka. KoinmuecTBEHHbIE M KaU€CTBEHHBIE TPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAU(DUKAITMOHHOW U3MEHIMBOCTH.

HacnencrBenHast, uiaM reHOTHNMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTHb. Meiio3 u
MOJIOBOM  Tpolecc — OCHOBa KOMOWHAaTUBHOM W3MEHYMBOCTU. MyTallMOHHAs HU3MEHYUBOCTb.
Knaccudukanus Mmytanuii: reHHbIe, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa ¥ MPUUMHBI MyTaliid. MyTareHHbIe
(bakTopbl. 3aKOH rOMOJIOTHYECKHX PSIIOB B HacleAcTBeHHOU n3MenunBocty H. V. BaBuiona.

BHesinepHast HacI€1CTBEHHOCTh U H3MEHUUBOCTb.

I'enetuka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: FeHealOTHYeCKuH,
ONMU3HEIOBBIM, LUTOTCHETHYECKUH, OWOXMMHUUYECKUH, MOJeKyIsipHO-reHeTudyeckuil. CoBpeMeHHOe
oTpesiefieHue NeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHMPOBAaHWE, T€HOTUIIMPOBAHKE, B TOM YHCJIE C MOMOUIBIO
[TI1P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YENIOBEKA: I€HHbIE OOJE3HH, OOJIE3HM C HACIEICTBEHHOM
MIPeIPacroIokKEeHHOCThI0, XpPOMOCOMHBIE Oosie3HH. CoMaTnyeckue U reHepaTuBHble MyTaiuu. CTBOJIOBbIE
KJIeTku. [IpuHIMnBI 300poBOro o0pasa >KW3HM, OTUArHOCTUKH, MPOQHIAKTUKUA U JICYEHUS T'C€HETUYECKUX
Oone3Hell.  MeIOMKO-TEHETHYECKOEe  KOHCYJIbTUPOBAaHME. 3HAYCHHWE  MEIUIMHCKOW  TEHETHKH B
MPEIOTBPALECHUH U JICYEHNU TeHETHYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:



[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-Pecorcknii, H.
. BaBunos.

Tabmuuel n cxembl: « MOHOTMOPUAHOE CKPELIMBAHME M €r0 IUTOI€HETHYECKash OCHOBA», «3aKOH
pacIIeTyICHUs ¥ €r0 IIUTOTeHETHYECKasi OCHOBA», «3aKOH YUCTOTHI raMeT», «IuruOpuIHOe CKpeIIuBaHuey,
«luTonornueckue OCHOBBI JUTMOPUAHOTO CKpeluBaHus», «Meio3», «B3aumozelcTBue aisenbHbIX
reHoBy», «l'eHeThuueckue KapThl pacT€HUM, KUBOTHBIX M 4YeJIOBeKa», «['eHeTuka mosua», «3aKOHOMEPHOCTH
HACJIEOBaHMs, CLEIUICHHOIO ¢ 1oJoM», «KapnoTumsl 4enoBeka M JKMBOTHBIX», «Buabl M3MEHUMBOCTH,
«MonudukanmonHas HM3MEHYMBOCTHY, «HacnenoBanue pesyc-akropa», «l'eHeTHKa Tpynm KpOBHY,
«MyTalnoHHas U3MEHYUBOCTDY.

ObopynoBanue: MO/IEIN-aNIIINKAL U1 «MoHnorubpuanoe CKpEIlUBaHUEY, «Henonnoe
JOMUHHpOBaHue», «urndpuaHoe ckpemuBanuey, «llepekpéct xpomocom», MUKPOCKOI M MUKpOIpenapaT
«/po3oduna» (HopMa, MyTanuu GOPMBI KPBUTEEB M OKPACKH Telia), repdapuii «I opox moceBHOM».

JlabopaTopHble U NpaKTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpELIMBaHUA y Ap030(HiIbl HA TOTOBBIX MUKpOIpenapaTax».

Jlabopatopnas pabdota Ne 6. «M3yyenne MoAM(PUKAIIMOHHOW WM3MEHYUBOCTH, IOCTPOEHUE
BapHALlMOHHOTO PsAJla U BAPUALMOHHON KPUBOW».

JIaGoparopnas padota Ne 7. «AHanu3 MmyTtanuid y Apo30(uisl Ha TOTOBBIX MUKpPOTIpenapaTaxy.

IIpakTuyeckas pabora Ne 2. «CocTaBlieHHE U aHAJIN3 POIOCIOBHBIX YETOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa ¥ Ipouecc. 3apoXkIeHue celekuuu u fomectukanus. Yuenune H. M. Basunosa o
HEHTpaxX MPOMCXOXACHUS U MHOT000pas3wsi KyJbTypHBIX pacTeHUil. LIEeHTpBl MpOMCXOXKAECHUS TOMAITHUX
XKUBOTHBIX. CopT, IOpOJIa, IITAMM.

CoBpeMeHHBIE METOMIbI CeNeKIMH. MacCOBBI U WHAMBHYaJIbHBIN OTOOPHI B CENIEKIIUU PACTCHUN U
KHUBOTHBIX. OlLlEeHKa OJKCTepbepa. bBIM3KOPOJACTBEHHOE CKpellMBaHuE — HHOpUIMHr. Yucras JIUHHA.
CkpemnBanue 4YHCThIX JuHUH. [ereposuc, wiam rubpuaHas cuia. HepoacTBeHHOE CKpelIMBaHHE —
ayropuaunr. OtnanénHas rtubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJyuyeHHe
MOJIMTLIONO0B. JloCTHKEHUSI CEeKIIUN PACTEeHH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus kak orpacib IPOU3BOJCTBA. [ eHHAs MHXKeHepHsl. DTallbl CO3/JaHUs peKOMOMHAHTHON
JAHK wu TtpaHcrennsix opranu3moB. KiierouHas unxkeHepus. KneTtounsle KyabTypbl. MHKpPOKIOHAJIBHOE
pasMHOKeHHE pacTeHui. KioHMpOBaHME BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkosorudeckue U atnueckue nmpoodsuemsl. 'MO — reneTndyecku MOIUGUIUPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmuuel 1 cxembl: kKapTa «LIEeHTpbl MPOUCXOXKJIEHHS U MHOrooOpasusi KyJbTYPHBIX PacTCHUN»,
«Ilopoapl nOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtTaanéHHas TUOpUAU3ALUIY,
«Pabotel akanemuka M. ®. HBanoBa», «llomummongus», «OOBekTHl OHOTEXHOJOTMM», «Kierounble
KyJbTYpPBI U KJIOHUPOBaHUEY, «KOHCTpyHpOBaHHE U IEPEHOC T'€HOB, XPOMOCOM).

ObopynoBaHue: MyJSDKH TUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PAaCTEHHIH,
repOapuit «CenbCcKOX035HCTBEHHbIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METObI U TOCTUXKEHUS CEJIEKIIMM PACTEHHUM M KMBOTHBIX (HA CEJEKLIMOHHYIO
CTaHIMIO, MJIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIA Y4YacTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTOpHIo
arpoyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIUOHHAS 0MOJIOTHSI.

[IpeanochbIKd BO3HUKHOBEHHS! HBOJIIOLIMOHHOM TEOpUHU. ODBOJIIOIMOHHAS TEOpUs M €€ MEeCTO B
Oouonorun. BimsiHrE SBOMIONMOHHON TEOPUU HA Pa3BUTHE OWOJIOTHH U IPYTUX HaYK.

CaupcrenbcTBa HBOMOLIKH. [lancoHTOIOrMYECKUEe: IIOCICHOBATCIIBHOCTE IIOSBJICHHS BHUJIOB B
MaJICOHTOJIOTUYECKOM JIETONHCH, TIepexoaHbIie (opMbl. bruoreorpadguyeckue: CXoACTBO U paznuuue GayH u
(b10p MaTEepUKOB U OCTPOBOB.



OMOPHOJIOrMUECKUE: CXOACTBA U PA3JINYMsl SMOPHUOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX. CPaBHUTEIIBHO-
aHaTOMUYECKHE: TOMOJIOTHYHBIEC, AHAJIOTMYHBIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MoJeKyJIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IyTeH y Bcex
OpPraHHU3MOB.

OpomonuonHas teopus Y. JlapBuna. [Ipeanoceuiky BO3HUKHOBEHHs JapBUHM3Ma. [[BHKylnue CHUIIbI
SBOJIONMK BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeolpeaesI€HHasi U3MEHYUBOCTb, O0pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak eIMHULA BUIA U 3BOJIOLUY.

HBwxkymue cuinbl  ((hakTOpbl) JBOJIONMK BHUIAOB B TpuUpoje. MYyTallMOHHBIH Tporecc W
KOMOMHATUBHAsA U3MEHUYMBOCTh. [lonyssiiMoHHbIe BOJIHBI U peiid reHoB. M3omsiuusa u Murpamus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUN (akTop IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ysabTaT HBojtouuu. Ilpumepsl mnpucnocoOneHuil y
Opranu3MoB. ApoMop(O3bI U HANOAIANTALINH.

Bun u BugooOpaszosanue. Kpurepun Buga. OcHoBHbIE (OopMBI BUJ00Opa30BaHus: reorpapuueckoe,
JKOJIOTUYECKOE.

Maxkpossosronyst. @opMbl IBOIIOLMU: (PUIeTUYecKasl, JUBEpreHTHas!, KOHBEPreHTHas1, apaljiesbHasl.
HeoOpaTuMocTh 3BOIIOUH.

IIpoucxoxzaeHue OT HecneUAJIM3UpPOBaHHBIX NpenkoB. IIporpeccupyromas —crenuanu3anus.
AnanTtuBHas paguanus.

JdeMmoHcTpanum:

[loprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Miomnep, A. H. CeBepiios.

TaOmuupl um cxembl: «Pa3BuTHe opraHmdeckoro Mupa Ha 3emie», «3apoJbllId MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbel 060pbOBl 3a cymecTBoBaHue», «EcTecTBeHHBIH 0TOODPY,
«MHoroobpa3ue copToB pacTteHui», «MHOroodpasue mopoj KUBOTHBIX», «llomymsiuuny, « MyTanroHHas
U3MEHYMBOCTb», «Apomopdosby, «Manoamantanumn», «OOmas aereHepauus», «JBHXKyIIMe CHIIbI
sBosmonMny», «Kapra-cxema wapmpyra mnytemectBus Y. JlapBuna», «boppba 3a cyliecTBOBaHHE»,
«IIpucrnocobneHHOCTh ~ OpraHu3MoB»,  «leorpaduueckoe  BHI000pa3zoBaHHE»,  «IDKOJIOTHYECKOE
BHUJI000pa30BaHUEY.

O6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMU OKpAacku, HAOOp IUIONOB M CEMsH,
kosutekuust «IIpumepbl 3alUTHBIX HPUCIIOCOONIEHUH Yy KUBOTHBIX», MoJienb «OCHOBHBIE HAalpaBICHUS
HBOJIIOLIUMNY», 00BbEMHAsE MoJ1eNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOUHBIX).

buoreorpaguueckas kapra mupa, KojuleKiusi «@DopMbl COXPAaHHOCTH HCKOMAEMbIX >KMBOTHBIX H
pacTeHuii», Moaens ammnkanus «llepekpéct xpoMocoM», BilaXxHbIE IpenapaTsl «Pa3BUTHE HACEKOMOIO»,
«Pa3BuTHe nArymkn», Mukponpenapar «lposoduia» (HopMa, MyTanuu GopMbl KPbUIbEB U OKPACKH TEJIA).

JlabopaTopHbIe H IPaKTHYeCKHE PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTHUECKOMY KPUTEPHUION.

JIaGoparopnast pabora Ne 2. «OmnucaHue NPHUCIIOCOOJEHHOCTH OpraHM3Ma U €€ OTHOCUTEIBHOIO
XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble MpeICTaBICHUsS O 3apOKJIEHUU KU3HU. HaydHble runmote3sl BOSHUKHOBEHHS JKU3HU Ha
3emsie: abMOTreHe3 U MaHCTIePMUL. XUMHUECKas BOMIONH. AOMOTeHHBIN CUHTE3 OPraHNYEeCKUX BEIIECTB U3
HEOPraHUYECKUX. OKCHEpUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKOW »HBomonuu. HauanbHble 3Tamsl
Oouosiornuyeckoii sBomormu. I['mnoreza PHK-mupa. ®opmupoBanume MeMOpaHHBIX CTPYKTYyp H
BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie KJIeTKH U UX 3BOJIOLUA. POPMUPOBAHUE OCHOBHBIX I'PYMII JKHUBBIX
OpPraHHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam u mepuoaaMm. Kartapxel. Apxeickas B TPOTEPO30MCKas IPHI.
[Taneo3olickass »pa U e TMepHoAbl: KEeMOpPUHCKUIM, OpPJOBUKCKHM, CHIIypUHCKUH, JE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaiiHo3o0iickas apa u €€ nepuo/pl: NajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.



XapakTepucTrKa KJIMMara U reoJIOrM4ecKuX npoueccoB. OCHOBHBIE ATAlbl 3BOJIIOLMN PACTUTEIBHOIO
U JKUBOTHOTO Mupa. ApoMop(o3bl y pacTeHHH U >KUBOTHBIX. [losiBIIEHHE, pacIBET W BBIMHUPAHUE TPYIII
YKUBBIX OPTAaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpa)k€HUE 3BONIOLUH. OCHOBHBIE CHCTEMAaTUYECKHE TIPYIIIBI
OpraHU3MOB.

OBoironUs 4enoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTve mnpencTaBieHUN O INPOUCXOKICHUU
yesnoBeka. Meroapl H3ydeHHs aHTponoreHe3a. CXOACTBa M pa3MuYMs YEIOBEKa U KMBOTHBIX.
CucremaTuecKoe MOJ0KEHUE YEIOBEKa.

HBwxyme cunbl (pakTopsl) anTponoreHeza. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPYAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJMM M BETBU 3BOJIIOLMM YEJIOBEKAa: aBCTpaJonuTek, Yenoek ymenbldd, Yenosek
npsaMoxoamui, Yenosek Heanaepranbckuil, Yemosek pasyMHblid. Haxoqku HCKOIMaeMbIX OCTaTKOB, BpeMs
CYILIECTBOBaHMSI, 00JIaCTh pacIpOCTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *HU3HHU, OPYIUsl.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOMJIHAs (€Bpasuiickas), Herpo-
aBcTpasjouHas (3KBaTOpUaibHas), MOHTOJIOUAHAS (a3HMaTCKO-aMepuKaHcKas). YepThl mpucroco0IeHHOCTH
IIPEACTABUTENEN YEIOBEUECKUX PAC K YCIOBUAM CylIEeCTBOBaHMA. EnuHCTBO uenoBedeckux pac. Kpuruka
pacusma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Peau, JI. ITactep, A. M. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuupr n cxembl: «Bo3HukHoBeHHe CoiHEUHOH cucTteMbl», «Pa3BUTHE OPraHUYECKOr0 MHpay,
«PactutenbHas kinerka», «KuBoTHas kinetka», «llpokapumornueckas kinetka», «CoBpeMEHHas cHUCTEMa
OpraHMYecKoro mupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHHUS 4YEJIOBEKA U YEeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEeJOBEKay,
«/lpeBHenmue moam», «JpeBHue moan», «llepBeie coBpeMeHHBIE IO, «HenoBeduecKue pacb.

Ob6opynoBanue: Myispku «lIpoucxoxkaenue dyenoBeka» (OIOCTbI aBCTPAJONMUTEKA, MUTEKAHTpPOIA,
HEeaHJIepTaiblia, KPOMaHbOHI[A), CICNKHA WM H300paKCHUS KaMEHHBIX OPYAMH MEepBOOBITHOIO YEJIOBEKa
(xamMHHU-YoMIepsl, pyOmia, ckpeOia), reOXpoHOJIIOTHYECKas Talnuua, Koyekius «DopMbl COXpaHHOCTH
MCKONAEMbIX )KUBOTHBIX M PACTCHUI».

JlabopaTopHbIe H IPaKTHYeCKHEe PadoThI:

[Ipaktuueckass pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTAaTKOB PACTEHHH M KUBOTHBIX B
KOJUIEKIIHSIX.

OKkckypeusi  «OBOJIIOLIMA  OpPraHMYecKoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAay4YHBIM  WIIH
KpaeBeT4ecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIas cpeaa.

OKojorus Kak Hayka. 3aadyd M pas3fenabl 3KOJOTMU. MeTonbl IKOJIOTMYECKUX HCCIIEJOBaHMM.
DKOJOTrH4eCcKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 00MTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIITHASI, TOYBEHHAs, BHYTPUOPIaHU3MEHHas!.

Oxonornueckue daktopel. Kimaccudukamms 3Kon0oru4eckux GakTopoB: aOMOTHUUYECKHE, OUOTHYECKUE
U aHTpomnoreHHble. J[eficTBHE HKOOrHYecKrX (PakTOpOB Ha OPraHU3MBI.

AOuoTtndeckne (GakTOpbl: CBET, TeMreparypa, BIaxHOCTh. DotonepuoamsMm. IIpucrnocobienus
OpPraHu3MOB K JIeHCTBHIO aOHOTHYECKHX (paKTOPOB. brojgornueckue puTMsl.

buotnueckue dakroppl. Bumsl OMOTHYECKMX B3aMMOJICUCTBHI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumObuo3 u ero Qopmbl. IlapasuTusm, koomepauus, MyTyaau3M, KOMMEHCAIu3M (KBapTHPaHCTBO,
HaxJICOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAYCHHE OWOTHYECKUX  B3aUMOJCHCTBHMA ISt
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKHU Monyysiinuu. OCHOBHBIE MOKAa3aTeau MOIYJISLUUU: YHCICHHOCTb,
IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. J[MHaMuKa 4YMCIEHHOCTU IONYJSALUU U €€
perysnus.

JdemoHcTpaumnu:

[optpetsr: A. I'ymGonbar, K. @. Pynwe, 3. I'ekkens.

Tabmuuer u cxembl: kapra «IIpuponubsie 30HBI 3emum», «Cpenpl OOHTaHUS OPTaHU3MOBY,
«®Doronepuogusm», «llonmymsmmumn», «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH TMOMYJSAIUH HH(Y30puu-
Tydenbkuy, «lIuiesbie nenm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlabopatopHas pabora Ne 3. «Mopdomornueckue OCOOCHHOCTH PpAacTEHWW W3 Pa3HBIX MECT
OOUTaAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHEE cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCa.

[Tpaktruyeckas padora Ne 2. «Iloac4€r MIIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa u IK0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBo opraHu3mMoB — OwuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas, MPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okonorndyeckue  cuctembl  (3kocucrtemsl). Ilomsatme 00 dKkocucteme u  OUOreoLeHO3e.
OyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYIEHTHI, KOHCYMEHTBI, penyleHTbl. Kpyrosopot
BEIIECTB M NMOTOK SHEPTUHU B 3KocucteMe. Tpopudeckue (MUIIeBbIE) yPOBHH SKOCHCTEMBI. [InIeBbie nenu u
cetd. OCHOBHBIE [TOKA3aTeIN YKOCUCTEMBI: OromMacca, MPOayKIUsI. DKOJIOTHUECKUe MUPaMUIbL: TPOAYKIIHH,
YHCICHHOCTH, Onomacchl. CBOWCTBA 3KOCUCTEM: YCTOWYHBOCTD, CAMOPETYJIAIHS, pa3BuTre. CyKueccHs.

[Ipupoanbie 3K0OCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOHHOTO HIIM HIMPOKOJINCTBEHHOTO
jeca.

AHTpPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATpPOIKOCHCTEMBI.  YpOOdKocHCcTeMbl.  buomornyeckoe
XO03S5IIICTBEHHOE 3HAaYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akrop ycroiumBocTH 9SKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. WM. Bepuaackoro o Omocdepe. I'panuibl, coctaB u cTpykTypa Ouochepsl. Kupoe
BemiectBO M ero ¢yHkiuu. OcobeHHOCTH OWOChepsl Kak TI00aTbHOW 3KOCHCTEMBI. J[MHaMUYecKoe
paBHOBecHe U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHYECKHE IHMKJIBI 3JIEMEHTOB (yrjiepoja, a3oTa). 30HAJIbHOCTh
6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBedectBo B Omocdepe 3emiu. AHTPOINOTEHHbIE HW3MEHEHUss B Owocdepe. [nobanbHbIC
AKOJIOTMYECKUE TTPOOIIEMBI.

CocymiectBoBanue mnpupoasl U 4enoBedecTBa. CoxpaHenwe OuopazHooOpa3usi Kak OCHOBa
ycroiunBocTd  Ouoceprl. OcCHOBa palMOHATBHOTO YIPABIEHUS MPHUPOAHBIMH pecypcaMH H HX
UCIO0JIb30BaHue. JlocTukeHust OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoncTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnanckuid.

Tabmumer u  cxemsl: «[lumessie uenm», «buoneHo3: coctaB U CTpykTypa», «lIpuponnsie
coobmiectBay, «llemn murTanus», «kojmoruueckas mnupamugay, «bumocdepa m yenosex», «IkocucreMa
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTeMa XBOMHOro Jeca», «buorneHo3 Bomoéma», «ATpoLeHO3»,
«IIpumepHBIE aHTPONIOTEHHBIE BO3JIEHCTBHS HA NMPUPOLY», «BaxkHele HCTOYHUKH 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOa», «llouBa — BakHe#Imass cocraBistomas Ouocheprr», «DakTopsl Ierpagai MOYBY,
«ITapaukoBeiii 3¢ dexT», «DakTopsl PaaMOAKTUBHOTO 3arps3HeHusi Omocdeps», «OOmmas CTPyKTypa
ouocdepr», «PacmnpocTpaneHue Xu3HuU B Ouochepe», «O30HOBBIH 3kpaH Ouocheps», «Kpyroropor
yraepozaa B 6uocdepe», « KpyroBopor azoTa B IpHUPOAE».

O6opynoBanue: Mopaenb-anmuikanus «Tumuunaeie  OMOLIEHO3bI», Tepbapuii  «PacTuTenbHbIe
coobmecTBay, Koulekuuu «buoneHos», «Bpemutenun BaXHEHIINX CENbCKOXO3SIMCTBEHHBIX KYJIbTYPY,
repOapuy U KOJUJICKIIUU PACTEHH M KUBOTHBIX, MPUHAJJICKAIINE K PAa3HBIM JKOJOTHUYECKUM TpyTMIam
onHoro Buja, Kpacnas kuura Poccuiickoit ®denepaiiuu, U300pakeHUsI OXpaHSAEMBIX BHJIOB PAacTEHHUH U
KUBOTHBIX.

I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS IMPOTPAMMEBI 110 BUOJIOTHM HA BA30BOM
YPOBHE CPEJIHEI'O OBLIIEI'O OBPA30OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHMS K pe3yJbTaTaM OCBOEHHS O00YyYaroIIMMHCS
IIpOrpamMM CpeHero o0I1ero 00pa3oBaHus: IHYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJlbTaTOB OCBOEHMs IpenMeTa «buosorusp» BBIIENEHBI CIENYIOLINE
COCTABJISIOLINE: OCO3HAHHE OOYYarOIMMUCS POCCHUMCKOM TIpa)IaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K



CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIPENEICHNIO, HaJuuhe MOTHUBALlMU K OOy4YeHHIO OWOJIOTHH,
[[eJICHANIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHUI JMYHOCTH HA OCHOBE KIIFOYEBBIX I[EHHOCTEH H
UCTOPUYECKUX TPaAWLUN Pa3BUTHS OMOJIOTMYECKOTO 3HAHHSA, TOTOBHOCTh M CHOCOOHOCTh OOYyUarOLIUXCS
PYKOBOJACTBOBATHCSI B CBOEU JIEATEILHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CUCTEME
OMOoJI0rM4ecKoro o0pa3oBaHMsl, HAJIUUKWE IKOJIOTUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIETH U
CTPOUTD KU3HEHHBIEC TIJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «buojorus» MOCTUTArOTCS B €AMHCTBE y4eOHOW U
BOCIIUTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPaBUIAMU U HOPMAMHU
MOBEJICHUS U CIIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS M CAaMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH IMO3UIMHU JUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M MPABOINOPSAKY, YEJIOBEKY Tpyla U
CTapIieMy IOKOJICHHIO, B3aMMHOTO YBAKCHHS, OCPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACICIUIO0 U
TpaguLUsM MHOIOHALIMOHAJIBHOTO Hapoaa Poccuiickoit @enepannu, Ipupoie U OKPYKaroIIen cpese.

JInyHOCTHBIE pe3yIbTaThl OCBOCHHUS YU€OHOTO MpeaMeTa «Bbruonorus» J0MKHBI OTpaxaTh FTOTOBHOCTh
U CIIOCOOHOCTh OOYYaroUIMXcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW MO3ULIMEH JTUYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX YOEXKICHHH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM [EHHOCTSM POCCHUHCKOro OOIIeCTBa, pacIIUpEHHE JKU3HEHHOTO OMNbITa U  OIbITa
NESITEILHOCTH B TIPOLIECCE pean3allii OCHOBHBIX HAMPABJICHHN BOCIUTATEIBHON NEATETLHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3HUIIMUA 00YYaIOUIErocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O UJICHA
POCCHIICKOTO 00I11eCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENLHOCTH MPHU CO3JaHUM YyUYEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENEISITh COOCTBEHHYO IMO3HIIMIO TT0 OTHOIICHHIO K SIBICHUSIM COBPEMCHHOU JKU3HH
U OOBSCHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS JIIOJIEH C
pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMHU U COIUAIBHBIM MOJO0XKEHHEM;

TOTOBHOCTbH K COTPYJIHHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHHS YUEOHBIX, TTO3HABATEIbHBIX U
UCCIIEIOBATENECKUX 3a7a4, YBAKUTEILHOTO OTHOIIEHUS! K MHEHUIO OIMMTOHEHTOB MPH 00CYKACHUH CITOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPUOTHYECKOTO0 BOCITUTAHMS

c(OPMHUPOBAHHOCTh POCCHICKON TPaKkJAaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUSI K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTU mepea PoauHol, ropnoct 3a cBOM Kpai, cBow PoauHy, CBOM SI3BIK U
KYJBbTYpY, IPOLLUIOE U HACTOSIIIEE MHOIOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACJICANIO U MaMITHUKAM MPUPOJIBI, JOCTHXKEHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBAaTh BKJIAJl POCCHUUCKMX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE OHOJIOTHH,
MOHVMAaHUS 3HAU€HUs OWOJOTHMHM B TIO3HAHWU 3aKOHOB TPUPOJIBI, B JKU3HU YEIOBEKAa U COBPEMEHHOTO
00II1eCTBA;

uaeitHas yOekIEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTE POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYyaIlMi0 M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSIM, CO3[JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMENHON KU3HU B COOTBETCTBUHU C TPaAULIMAMU HAapoaoB Poccuu;

4) 3cTeTHYECKOTr0 BOCTIUTAHMSI:



ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHOpTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHKUE SYMOLIMOHAILHOTO BO3ACHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBISITH KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnuTaHUsl, (GOPMUPOBAHHMS KYJbTYPbl 310POBbSI M JIMOLHOHAJILHOIO
0J1aronoJryyus:

MOHMMAaHKE U pealin3alus 3A0pOBOro u 6€30nacHOro 0opasza KMU3HU (3710pOBOE MUTAHUE, COOTIOICHHE
TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHSITHHA U OT/AbIXA, peryyspHas (uznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBBIO;

MOHMMAHUE IIEHHOCTH TMPaBWJI HHIWBUIYATHLHOTO M KOJUICKTHBHOTO OE€30MacHOrO IOBEACHHS B
CUTYalUsX, YTPOXKAIOLIUX 3I0POBBIO U XKU3HU JIIOJIEH;

OCO3HAHUE MOCIEACTBUN M HENPUATUS BPEIHBIX NMPUBBIUEK (YHOTPEOJICHHS aJIKOTOJisl, HAPKOTHUKOB,
KypeHHsl);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/y, OCO3HAaHHE IIEHHOCTU MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K AaKTUBHOW [IEATETLHOCTH TEXHOJIOTMYECKOM U COIMAJIbHOM HAIMpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TAKyIO AESITEILHOCTD;

WHTEPEC K Pa3Iu4HbIM cepamM mpodheCcCUOHATBLHOM JEATSIBHOCTH, YMEHHE COBEPIIAThH OCO3HAHHBIM
BbIOOD Oynymiei mpodeccuu 1 peann30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO M CAMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKHU 11€1ec000pa3HOE OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY >KU3HHU Ha 3emiie, OCHOBE €€
CYIIIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: MPUOOPETEHUE OIbITA IUIAHUPOBAHUS TOCTYIIKOB U
OLICHKU UX BO3MOXHBIX NOCJIECTBUN JIJIs1 OKPYIKAIOLIEH CPebl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTeil UX PEIICHHUS;

CIIOCOOHOCTh HMCIONB30BaTh MPHOOpETaeMble MpPU H3YYEHHUH OWOJOTMHM 3HAHUS W yMEHHs TpU
penieHuu npooiieM, CBI3aHHBIX C PallMOHATBHBIM TPUPOOTIOIH30BAHUEM (COOII0OIEHNE TTPABUII TIOBEICHUS
B TPHUPOJE, HANpPABIECHHBIX HA COXpPAaHEHUE PABHOBECHUS B HKOCHUCTEMAaX, OXpPaHy BHUAOB, JKOCHUCTEM,
ouocdepsl);

AKTUBHOE HENpUATHE JEHUCTBUN, MPUHOCIIIMX BpEA OKpYyXKarolled NpUpPOAHOW Cpene, yMEHue
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX JIEUCTBUU U
MpeIoTBpAIaTh UX;

HaJU4YMe PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYIbTYPHI, OIbITa JACSITEIHHOCTU
HKOJIOTHUECKOI HaIpaBIEHHOCTH, YMEHHUsS PYKOBOJCTBOBATHCSI MU B MO3HABATENBHON, KOMMYHHKATUBHOM
U COIMAIbHOW TIPAKTUKE, TOTOBHOCTH K YYAacCTHIO B TIPAKTUYECKON JIEATEIBHOCTH SKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHOM MPAaKTHUKH, OCHOBAaHHOTO Ha JUAaJore KyJbTyp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHHUE SI3BIKOBOM M YHTATEIHCKON KYJIBTYpPHI KaK CpPEACTBA B3aUMOJACHCTBHUS MEXITY
JIOJIbMU ¥ TIO3HAHUS MUPA;

MMOHUMaHUEe Crenu(UKU OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ poyik B (POPMHPOBAHUH PAITHOHATIEHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO MPEACTABIEHUS 00 OKpYXarolleM MHUpE Kak O €IMHCTBE
MPUPOJIBI, YeJIOBEKa W OOIIeCTBa, B TO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH MpoodsieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH IUISI COBPEMEHHOW IMBHJIM3AIMU: OOECIEYCHHUS HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PecypCHBIC
mpoOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOUCKA MyTeH BBIXOJA W3 TIOOATBHBIX IKOJIOTHMUYECKUX MPOOJIeM H
o0ecrniedeHuns nepexoia K yCTOHYMBOMY Pa3BUTHIO, PALllMOHAILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;



3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJOTMYECKHUX 3HAHMM B IENSAX MOBBIIICHUS OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAILHOW IPaMOTHOCTH OOYYaIOIIMXCS,
dhopmupyeMoit Tpu U3y4eHUH ONOJIOTHH;

MOHMMaHHE CYITHOCTH METOJIOB IO3HAHHS, HWCIOJIb3yEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIIONIB30BATh IIOJydaeMble 3HAHHS JUId aHauu3a W OOBSICHEHMS SBICHUH OKPY)KAIOIIEro MHpa u
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHE JeTaTh 000CHOBAaHHBIE 3aKJIIOUYCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y MMEIOIUXCS TAHHBIX C IIEJBIO MOJIYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIIONB30BaTh OHMOJIOTMYECKHE 3HAHUS JUIA peuleHus npodieM B
pEaNTbHBIX KU3HEHHBIX CHTYaIUIX;

OCO3HAaHME IICHHOCTH HAy4YHOH JesATeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOCKTHYIO U
HCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTY4YEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHU C )KU3HEHHBIMHU IIOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOCHUs Yy4ueOHOro mpeamera «buonorusy BKIIOYAIOT: 3HAYMMBIE
s (GOPMUPOBAHHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXIAWCIHUILIMHAPHBIE  (MEKIIPEIMETHBIC)
oOIIeHAyYHbIE TOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHEUU(PHUKY METOJI0B
MO3HAHMSI, UCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, SBJICHHE, MPOIECC, CUCTEMA,
Hay4yHbIi (aKT, MPUHIUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIeOBaHME, HaOIIOACHHE,
U3MEPEHHE, DOKCIHEPUMEHT U JpPYrux), yHUBEpPCaIbHbIE Yy4eOHBbIC JeHCTBUsS (TMO3HABaTEJIbHBIC,
KOMMYHHKATHUBHBIC, PETYJISATUBHbBIE), oOecrnieunBaromne GopmupoBanne GyHKIMOHATLHOW IPAMOTHOCTU U
COLMATILHOW KOMITETEHIIMM OOYyYaIoNIUXCs, CIOCOOHOCTh OOYYarOIIUXCS HCIOJIh30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA W YHUBEpCalbHblE Yy4eOHble JICHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

MeTtanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro oOIero oO0pa30BaHUS JOJKHBI
OTpaaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IMO3HABATEIbHBIMY 1eHCTBUAMM:

1) 6a3oBble JIOrHYeCKHeE TeiiCTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U aKTYaTU3UPOBATh MPOOIIEMyY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIONB30BaTh TMPU OCBOEGHWU 3HAHUW TPUEMBI JIOTHYECKOTO MBIIUICHHUs (aHan3a, CUHTE3a,
CpaBHEHHUs, KiaccuHKauu, 000OIIEHHUs), PAaCKPHIBATh CMBICI OHOJOTHYECKHX TMOHATUN (BBIACNATH HX
XapaKTepHbIC TPU3HAKH, YCTAHABIIUBATH CBSI3H C IPYTUMHU MOHSATUSIMH ),

ONpEeNEeNATh LENU JEATEeIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHKEHHUS, COOTHOCUTH
PEe3YIBTATHI IEATETLHOCTH C MIOCTABIICHHBIMU EJISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PaCCYXXJIeHUS (MHIYKTUBHbBIC, JEIyKTUBHBIC, IO AaHAJIOTHH), BBHISBISATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (DOPMYITHPOBATH BBIBOBI U 3aKIIOUYCHHS;

MIPUMEHATHh CXEMHO-MOJICTTLHBIE CPEJICTBA JIJISl IPEICTABIICHUSI CYIIIECTBEHHBIX CBSI3€H M OTHOIIICHUH B
M3y4aeMbIX OMOJIOTHMUYECKUX O0BEKTaX, a TakKe MPOTUBOPEUMH Pa3HOTO POJA, BBISIBICHHBIX B PA3TUYHBIX
WH(POPMAITMOHHBIX HCTOYHHKAX;

pa3zpabaThiBaTh TJIAaH pENIEHUS MPOOJIeMbl C YYETOM aHaiIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCTh, OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OIICHUBATH
PHUCKH TOCTIEACTBUMN JEATEIHHOCTH,

KOOPJIUHUPOBAThH U BBHIMOIHITH PAabOTY B YCIOBUSAX PEabHOTO, BUPTYaIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe UCCJIEN0BATEIbCKHUE 1eHCTBUS:

BIIQJIETh HABBIKAMH Y4EOHO-HCCIIEIOBATENHCKOM M IPOSKTHOM JEATEeIHbHOCTH, HABBIKAMH Pa3peIIeHUs
po0sieM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/IOB [TO3HAHMUS;



HCIIOJIb30BaTh PA3JIMYHBIC BBl ACATEIBHOCTH IO MOIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTyallMsIX, B TOM YHCJIE MpPHU CO3AAHUU YYEOHBIX H
COLIMAJIbHBIX MIPOEKTOB;

(bopMHUpOBATh HAYYHBIN THI MBIIIJICHNS, BJIaJIeTh HAYYHOW TEPMUHOJIOTUEH, KITFOYEBBIMH MTOHATHIMU
U METOJaMH;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIC 3314l B O00OpA30BATEIbHON NESATEIBHOCTH M KHU3HEHHBIX
CUTyaLUsX;

BBISIBJISITh NPUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJM3UpOBaTh 3a/1ayy, BbIIBUraThb TUIOTE3Y €€
pellIeHns, HaXOAWThb apryMEHTHl JUIsl [IOKa3aTelIbCTBAa CBOMX YTBEP)KICHMM, 3a1aBaTh IapaMeTpbl U
KPUTEPUHU PELLEHUS;

aHAJIN3MPOBaTh IOIYYCHHBIE B XOJAE PCIIEHUS 3aJauyd pPE3yJbTaThl, KPUTHUECKU OLICHHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh  IICJICHANpPABICHHBIA TOUCK TMEpPeHoca CPEACTB M CIIOCOOOB  JCHCTBUSL B
Ipo(eCCUOHATIBHYIO CPELY;

YMETh IEPEHOCUTD 3HAHUS B [TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTAaTh HOBBbIE WJEU, NpeajiaraTb OPUTMHAJIbHBIE MOAXOJAbl U PEIICHUs, CTaBUThb MPOOJIEMBI U
3aJ1a4M, JOINYCKAOIUE AIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTUPOBATbCSI B PA3JIMYHBIX MCTOYHUKAX HH(OpManuu (TekcTte ydyeOHOro mocoOus, HayuyHO-
MOIYJIIPHOHM JTUTEpaType, OMOIOTHYECKUX CIOBapsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX AaHHBIX, B
WuTepHere), aHaIM3UpoBaTh HHMOPMALMIO pa3IMYHBIX BUAOB U (GOpPM INpPEACTaBICHUS, KPUTHUYECKH
OLIEHUBATD €€ JJOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(GbopMyaMpOBaTh 3apOChl U NPUMEHSTh pa3IMYHbIC METOABI IPU MOMCKE U 0TOOpE OMOJOrHYecKOn
uH(pOpMaKY, HEOOXOJMMOH [T BBITIOJHEHUS YYeOHBIX 3a1a4;

npuoOpeTath  OMBIT  MCIOJB30BaHUS  HMH(OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY NpeACTaBiIeHUs OMOIIOrnYeckoil HMHbOpMaIu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTrOe€);

HCIOJIb30BaTh HAYYHBIM A3BIK B KauecTBE CPEACTBA MpH paboTe ¢ OMoornueckoil MHGopMaluen:
MPUMEHSTh XUMUYECKHE, (PU3NYECKUE U MaTeMaTH4YeCKHe 3HAaKU M CHUMBOJBI, (opmyssl, abOpeBuatypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBbIKAMHM pacloO3HaBaHWs W 3alIUThl HMHQOpManuu, HHPOPMALMOHHOW O0€30MacHOCTH
JUYHOCTH.

OBiaeHne yHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH A€ CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHMKAIIMM BO BCEX cdepax >XKHU3HH, aKTHMBHO y4acTBOBaThb B JAMAJIOTe WIH
JTMCKYCCHM TI0 CYIIECTBY OOCYyXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTEJIbHO BBINIOJHEHUS IMpeajaraeMoil 3aiayu, y4uThIBaTh WHTEPEChl M COTJIACOBAHHOCThH MO3HMILIMN
JAPYTUX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHHS, MOHMMATh 3HAYEHHE COLMUAIbHBIX 3HAKOB,
MPENOCHIIIOK BOZHUKHOBEHUS! KOH(DIUKTHBIX CUTYAIM, YMETh CMATYaTh KOHMIMKTH U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, MOHMMATh HAMEPEHHS APYTUX
JIOIeH, TPOSIBJIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeTHUKY M B KOPpPEKTHOH (opme (GpopMynHpoBaTh
CBOM BO3paXKECHMUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) COBMeCTHAA 1eATeJIbHOCTD:

MOHMMAaTh U HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM W MHIMBUAYAIbHOW PaOOTHI MpPU PELICHUU
OuoJ0rM4eckor  MmpoOseMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  MPUMEHEHMs] TIPYIMIOBBIX  (opMm
B3aMMOJICHCTBHS IIPU pPELIeHUN y4eOHOM 3a1au;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JICHCTBHI ¢ y4€TOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
KaKJOT0 WICHA KOJIJICKTUBA;



IIPUHUMATB LIEJIM COBMECTHOM AEATEIBHOCTH, OPTaHNU30BbIBATh U KOOPAWHUPOBATH JCUCTBUA IO €€
JOCTHIKEHHUIO: COCTABJIATh IUIAH JICHCTBUHN, paclpeesiaTh poiu ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIATh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaXKIOIO YYacTHMKAa KOMaHABI B OOLIMHA pe3yJibTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C MO3ULIMNA HOBU3HBI, OPUTMHAJILHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATEIMYECKOE IIOBEJECHUE B Pa3JIMYHBIX CUTyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OgyaeHne YHHBEPCAJIBHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOTHMUYECKUE 3HAHUS JIsl BBIBJICHHUS MPOOJIEM M HUX PELICHHS B KXU3HCHHBIX U
y4eOHBIX CUTYyalMsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOUX JECHUCTBUIX
Y TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU IIPUPOAE, CBOEMY 3J0POBBIO U 3JJ0POBBI0 OKPY KAIOILIHNX;

CaMOCTOSITENTHO OCYIIECTBIISITh MO3HABATENBHYIO JESTEIBHOCTD, BBIABIATH HMPOOJIEMBI, CTaBUTh W
(dbopMyaMpoBaTh COOCTBEHHBIE 3a7]aUll B 00Pa30BaTEIbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITENIPHO COCTAaBJIATh IUIAaH pEHICHUsT TpPoOJIeMbl ¢ Y4ETOM MMEIOIUXCS PECypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLHsIM;

paclIMpsATh paMKU y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTDH 3 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSIBIICHHIO LIMPOKOW 3PYIHMIMU B Pa3sHBIX O0IACTSIX 3HAHHM,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATH COOTBETCTBUE
pEe3yabTaTOB LIENSIM;

BJaJIeTh HABbIKAMM II03HABATEJILHOW pe(iIeKcuM Kak OCO3HaHMs COBEpIIAEMbIX JACUCTBUM U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOIb30BaTh NMPUEMBI Pe(IEKCUN AJI OLIEHKH
CUTYyalll{, BBIOOpA BEPHOT'O PEILCHMS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

IIPUHUMATB MOTUBBI U apIyMEHTBI IPYTUX IPU aHAIU3€E PE3YyIbTAaTOB ACATCIBHOCTH;

3) npuHsATHE ceds1 U APYTUX:

MPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3E PE3yIbTAaTOB ACITEIBHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE BKIHOYAIOT
cneuupuyeckue A yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI JIeHCTBUIA 1O
OCBOEHUIO, MHTEPIpPETAllMd U IpPeoOpa3OBaHUIO 3HAHUM, BUJIbI JESITEIBHOCTH MO MOJYYEHHUI0 HOBOIO
3HaHUS U TMPUMEHEHUIO 3HAHWH B Pa3IMYHBIX YYEOHBIX CUTYaIMsX, a TaKKe B PEaJbHBIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Oumonoruedl. B mporpamme mpeameTHble pe3ysbTaThl MPEACTABIEHBI MO TrojiaM
o0ydeHusl.

[IpenmeTrHble pe3ynbTaThl OCBOeHUs yudeOHoro mnpeamera «buonorus» ¢ 10 knacce TOMKHBI
OTpaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOpMUPOBaHNM COBPEMEHHOI €CTECTBEHHO-HAyYHOW KaPTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIQJIC POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATHLHOMN
IPaMOTHOCTH YeJIOBEKa JIJIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;



yYMEHHE PacKphIBaTh COAEpkKaHHE OMOJIIOTMYECKUX TEPMHUHOB U MOHSATHI: JKU3Hb, KJIETKA, OPraHu3M,
MeTabonu3M (0OOMEH BEIIECTB M TPEBPALICHHE SHEPruH), TroMeocTa3 (CaMOpEeryJslus), YpPOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PEMPOIyKIUs), HACIEICTBEHHOCTh, U3MEHYHBOCTb,
POCT U pa3BUTHE;

yMEHHE H3jaraTth OMOJOrHYecKHe TeopuH (KJIETOYHAs, XPOMOCOMHAs, MyTAal[MOHHAs, LEHTpaJbHas
JorMa MOJIeKyJsipHoW Owonoruu), 3akonbel (I. Mennmens, T. Moprana, H. . BaBunoBa) u yuenus (o
LEHTPax MHOT000pa3us U MPOUCXOXKACHUS KyJIbTypHbIX pacteHuil H. M. BaBunosa), onpenenste rpaHullbl
UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAy4YHOTO IO3HAHUSA B OWOJIOTUU: HAONIOJEHHWE W OMHMCAHUE MKUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHu3anus 1 MpoBeIeHHEe OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIABIKECHHE
TUIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSCHEHHE IOJTYYCHHBIX
pe3yabTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHSATHHA, TEOPHHA M 3aKOHOB, YMEHHE [ellaTh BBIBOJABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB, KIETOK NPOKApPUOT M  DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHM TIPOIIECCOB: OOMEHa BEIIECTB U
MpeBpaIleHHs YHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M YHEPreTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHHU S, MHAWBUIyalIbHOTO PA3BUTHSI OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUS ISl OOBSCHEHHS OMOJOTWYECKHX ITPOLIECCOB U SIBICHUM,
JUIS TIPUHSTHS MPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOM >XKM3HU C IIeNbl0 oOecrieueHus: 0e30MacHOCTH
CBOETO 3/I0pOBbS M 3I0POBbSl OKPYXKAIOLIUX JIFOJEH, COOJMIOJEHHS HOPM TI'pPaMOTHOIO IIOBEJIEHUS B
OKpYyKarollel MPUPOAHOI cpesie, MOHMMaHHe HeOOXOIMMOCTH HCIOJIb30BaHUS JOCTUKEHUN COBPEMEHHOMN
OMOJIOTUU M OMOTEXHOJIOTHIA JJIs1 PAllMOHAIBHOTO TPUPOIOTIOIB30BAHHUS;

YMEHHE pelliaTh >JIEMEHTapHbIE T€HETUYECKHE 3aJaud Ha MOHO- U JUTHOPHIHOE CKpEIIMBaHUE,
CLICTVICHHOE HAacCJIEJOBaHUE, COCTaBJIATh CXEMbl MOHOTMOPHIHOIO CKpELIMBAaHUS JJIs IpeACcKa3aHus
HACJIETIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHITH JIA0OPAaTOPHBIE W TPAKTHYECKHEe pabdoThl, COOMI0AaTh MpaBwia MpH padore ¢
yueOHBIM U JIaOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W MHTEPIPETHPOBATH MH(DOPMAIIIO OMOIOTHYECKOTO COJEpIKaAHMS,
BKJIIOYAIOIYIO IICEBAOHAYYHbIE 3HAHUS M3 Pa3lIMYHbIX HMCTOYHUKOB (CpEICTBa MaccoBOW HH(oOpMaluwy,
HAYYHO-TIONYJISIPHBIE MaTepUallbl), ATHYECKHE AacCleKThl COBPEMEHHBIX HCCIIEJOBaHUH B OHOJIOTHH,
MeIULHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as OHOJIOTUYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUHHBIN anmapar OMOJI0Truu.

[IpenmeTrHble pe3ynbTaThl OCBOeHUs yudeOHoro mnpeamera «buonorus» 6 11 knacce TONKHBI
OTpaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CHCTEME HAyYHOIO 3HAHUS €CTECTBEHHBIX
HayK, B (GOpMUpPOBaHNM COBPEMEHHOI €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O
BKJIQJIE POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATIHHON
IPaMOTHOCTH YeJIOBEKa JIJIsl pellieHHs] )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpBIBaTh COACpKaHNe OMOIOTHYECKUX TEPMUHOB M MTOHATHI: BUJI, TIOMYJISIIHS, TeHO(DOH],
HBOJIIOIMS, JBHXKYIIME CUIIBI ((PaKTOPBI) SBOJIIOLIUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHuUE,
AKOJIOTHYECKHE (PaKTOPBI, HSKOCHCTEMa, MPOAYIEHTHI, KOHCYMEHTHI, PEIyIeHTHl, IIeNd UTAHUS,
HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouocdepa;

yMEHHE H3jarath OHOJIOTMYECKHe Teopuu (dBomronuoHHas Teopuss Y. JlapBuHa, cHHTEeTHYeCKas
TEOpHsl DBOJIOIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoablimeBoro cxonactBa K. M. Bbapa, uepenoBanus
TJIaBHBIX HampaBieHuil u myteit sBomonnu A. H. CeseprioBa, yuenus o 6mochepe B. . Bepnaackoro),
OIpEeIeNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

YMEHHE BJIAJeTh METOJaMH HayJyHOTO MO3HAaHWs B OHMOJIOTMW: HAONIOJEHWE M ONHCAaHHE JKUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHu3anus 1 NpoBeieHue OMOIOTUYECKOro SKCIIEPUMEHTA, BBIIBIKEHHE
THIIOTE3bl, BBISBICHUE 3aBHCHMOCTH MEXAY HCCICIyeMbIMA BEIMYMHAMH, OOBSICHEHWE ITOyYEeHHBIX
pe3yJabTaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATHHA, TEOPUA M 3aKOHOB, YMEHHME [ellaTh BBIBOJABI Ha
OCHOBAHUU TOJTYYECHHBIX PE3yJIbTATOB;

YMEHHE BBIACNIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHOJIOrMYECKUX OOBEKTOB: BHJIOB,
MOMYJIAUUN, TPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB, OHOTeOLIEHO30B U SKOCHCTEM, OCOOEHHOCTH



MIPOIIECCOB: HACJIe/ICTBEHHOU U3MEHYNBOCTH, €CTECTBEHHOTO orbopa, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBHUS SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEILECTB
M TOTOKa DSHEPrHH B HSKOCHCTEMaX, aHTPOIIOTCHHBIX HW3MEHEHHH B HSKOCHCTEMax CBOCH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B Onocdepe;

YMCHHE TIPUMEHSTH MOJYYCHHBIC 3HAHUS NIl OOBSCHEHHS OHOJIOTMYECKHX IPOLIECCOB U SIBICHUIA,
IUIL TIPUHSATHS MPAKTUYECKUX PEIICHUH B MOBCEJHEBHOM JKM3HU C IENbl0 oOecreyeHus Oe30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYKAIOIIMX JIFOACH, COOJIOACHUS HOPM TI'PaMOTHOTO ITOBEICHUS B
OKPY>KaloIlle MPUPOJHON cpenie, MOHMMaHUEe HEOOXOIUMOCTH UCIOJIb30BaHUSI JOCTHXKEHUM COBPEMEHHOU
OMOJIOTHY TSI PAIMOHATIBHOTO TIPUPOJIOTIONB30BaHUS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJOTHYECKHE 3aJjaud, COCTABIISATH CXEMbI IEepeHOCa BEIIECTB U
SHEPIUu B 3KOCUCTeMax (IIeTH TUTaHus);

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE W TPAKTHUYECKUE pabOThI, cCOOMIOAATh MpaBWia MpH padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHUYECKH OLIEHUBATh U WHTEPIPETHPOBATH MH(OPMAIMIO OMOJIOTHYECKOTO COJEpKaHMUS,
BKJIIOYAOIIYIO TICEBJAOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HUCTOYHHUKOB (CPEICTBA MAacCOBOW WH(OpMAIIUH,
HAYYHO-TIONYJISIPHBIE MaTepPHAJIbl), pACCMAaTPUBATh TII00AIbHBIC YKOJIOTHUECKHE MTPOOJIEMbI COBPEMEHHOCTH,
(bopMHpPOBATh IO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIC COOOIICHHUs, 0000Imas OHOIIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh MOHATHIHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3aeioB U TeM (uu¢poBbie)
Ne w/n NMPOrpaMMbI Bcero Konrponsnsie | Ilpakruveckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
bubmuorexa [JOK
! buonorns kak Hayka 2 05 https://m.edsoo.ru/7t41c292
bu6mmoreka [IOK
2 JKuBbIE CUCTEMBI U UX OpPraHU3aLUs 1 https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
4 KuznenesTenbHOCTh KIETKU 6 Eggg_?/ﬁe;asiorﬁ 78416292
5 Pa3smHOXkeHMe U HHANBUAYAIbHOE pa3BUTHE 5 1 bubnnoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD ] 15 bubnuotexa [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
3 P BHOE BDEMS 1 bubmuoreka [JOK
C3CPBHOC BPE https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHme
Ne (uudposrbie)
/| PAAeIoB H TeM Beero Kontposbubie IIpakTHnueckue 0Bpa30BATETBHBIE
NporpamMMsbl padoThI padoThbI pecypebi
DBOJIIOIIMOHHAS 9 1 bubnmoreka [JOK
OHoJIorus https://m.edsoo.ru/7f41cc74
Bo3HnukHoBeHue u BuGmmotexa LIOK
PaA3BHTHE HH3HH ? 05 https://m.edsoo.ru/7t41cc74
Ha 3emie
OOI?pF;;(ﬁoMH?LE 5 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
cpena
Coo0miecTBa u
9KOJIOTHYCCKHE 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
PesepBHOE Bpems 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 2.5
I[TPOI'PAMME
INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
e KosanuyectBo yacos Mara DJIEKTPOHHBIE
n/ = Tema ypoka Becer Kourpoabn  Ilpakrtuueck  U3y4eH HppoEbie
n 0 ble padoThI ue padboTbl usl obpasoparenbHbie
pecypchl
bu6nmorexa LIOK
EHONOMIA B https://m.edsoo.ru/863¢
1 6122
cHeTeMe HayK https://m.edsoo.ru/863¢
632a
Metonasnl
IMO3HAHMS JKHUBOM
MPUPOJIBIL.
[TpakTnueckas
pabota Ne 1 bubmuorexa [IOK
«Hcnons3oBanue 1 0.5 https://m.edsoo.ru/863¢
Pa3JIMYHBIX 6122
METOJIOB TIPH
U3YYCHHUH
OMOJIOTTYECKHX
00BEKTOBY
Buosoririecrie buGoTexa LIOK
’ 1 https://m.edsoo.ru/863¢
MIPOLIECCHI U UX 6564
H3y4YeHHe -
ziih;:;i;iﬁﬁn bubmuorexa [{OK
Boja u ' 1 https://m.edsoo.ru/863¢
674e
MHUHEpaJIbHBIC




COJIM

benku. CoctaB u

bubnmoreka [JOK

> CTpoeHue OeKOB https://m.edsoo.ru/863e
6b72
DepMeHThl —
OMOJIOrTYCCKHE
KaTaJu3aTOPbI.
JlaGopatopHas
2;&0115;; bu6mmoreka [IOK
6 KaTa}J]mTquCKOﬁ 0.5 https://m.edsoo.ru/863e
AKTUBHOCTH 6b72
dbepmeHToB (Ha
npuMepe
aMUJIa3bl WIH
Karajasbl)»
VYrieBoasl bubnunoreka LIOK
/ JIunuer ' https://m.edsoo.ru/863¢
6870
HyknenHoBbIe bubmmoreka [JOK
8 KUCIoTel. ATD https://m.edsoo.ru/863¢
' 6d5c
Hcropus n
sveror bubnunoreka LIOK
? E;Z;IEEHH https://m.edsoo.ru/863e
Knerounas 6e88
Teopus
Knerka kak
10 1IeJTOCTHAS
JKUBas CHCTEMa
Crpoenue
JYKapPHUOTUYECKO
W KIIETKH.
JIabopaTtopHas
paborta Ne 2
«H3yuenue
CTpoyeHH;[ KJIETOK bu6nuorexa [IOK
pacTeHui, https://m.edsoo.ru/863¢
1 KUBOTHBIX, 0.5 6f10
https://m.edsoo.ru/863¢
rpuboOB H oo
OaxTepuii moJ 116¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenapara
X ¥ MX
OICAHHUE»
OOMeH BelecTB bubnmoreka [JOK
12 WM MeTaboIM3M https://m.edsoo.ru/863¢
766¢
doTocunTes. bubnuorexa LIOK
13 XeMOCUHTE3 https://m.edsoo.ru/863¢

7¢98




bubnunoteka LIOK

14 JHepreTHIecKuit https://m.edsoo.ru/863e
00OMeEH
Jaae
Ku3HeHHbIN
LUK KJIIETKH.
JleneHue KIeTKH.
MuTos3.
JlaGopatopHas
pabora Ne 3 bubmuorexa [JOK
15 «HaoOmonenue 0.5 https://m.edsoo.ru/863e
MHTO3a B 7dc4
KJIETKaX KOHYHKA
KOpeIKa JyKa Ha
TFOTOBBIX
MHUKpOIIpenapara
X»
6BZIJ?IS§HPT:;KHH51 bubnuoreka [{OK
16 ) https://m.edsoo.ru/863e
MaTPUYHOTO
796¢
CHUHTE3a
Tpacmsms — bubnunoreka LIOK
17 https://m.edsoo.ru/863¢
OnocuHTe3 OeIKa
796¢
Heknerounrlie bubnunoreka LIOK
18 (hOpPMBI KU3HH https://m.edsoo.ru/863e
— BHUPYCHI 7540
bu6mmoteka IIOK
Dopmbl https://m.edsoo.ru/863e
19 Pa3MHOXKEHHS 81b6
OpPraHU3MOB https://m.edsoo.ru/863e
831e
bu6mmoteka IIOK
20 Meiio3 https://m.edsoo.ru/863e
7f4a
OO6pazoBanue u
pa3BuUTHE
MIOJIOBBIX KJICTOK.
Ormo10TBOpEHN
e. ga6opNaT:pHaH bu6muoteka [JOK
21 papota A2 0.5 https://m.edsoo.ru/863e
«3y4yenune
81b6
CTPOCHUS
MIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIpenapara
X
NunuBuayansHO but6mmoreka [IOK
22 € pa3BuTHE https://m.edsoo.ru/863e
OpraHU3MOB 8436
T'eneriia — Bu6mmorexa [IOK
23 Hayka o https://m.edsoo.ru/863¢
HACJICACTBEHHOC

™ N

862




U3MCHYHUBOCTH

24

3aKOHOMEPHOCTH
HaCJIeIOBaHHS
MPU3HAKOB.
MonorubpuaHoe
CKpEIIMBAHHE

bub6nmmoreka [IOK
https://m.edsoo.ru/863¢e
8878

25

Jurundpumnoe
CKpEIUBaHHUE.
3aKoH
HE3aBUCHUMOT'O
HacJeq0BaHuUs
MPU3HAKOB

bubnunoreka LIOK
https://m.edsoo.ru/863¢
89a4

26

CueruieHHOE
HaCJIeJOBaHHE
MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pe3yIbTaTOB
MOHOTHOPHIHOT
o
JUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030Q Ul HA
TOTOBBIX
MUKpoIpenapara
X»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863¢
8c60

27

I'eneruka nomna.
Hacnenosanue
MPU3HAKOB,
CIICTIJICHHBIX C
IIOJIOM

bu6nunorexa LIOK
https://m.edsoo.ru/863¢e
8c60

28

M3MeHYnBOCTS.
Henacnencreenn
ast
WU3MEHUYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenne
MoIU(pUKAITMIOHH
on
W3MEHUYUBOCTH,
MOCTPOEHUE
BapHalliOHHOTO
panau
BapUaALlMOHHOMN
KpHBOW»

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/863¢e
8efe

29

Hacnencreennas
U3MEHYUBOCTb.
JlaboparopHas
pabota Ne 7.
«Ananus
MyTalui y
Ipo30(huIIbl HA

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863¢
8efe




TOTOBBIX
MHUKpOIIpenapara
X
Cenetika bubnunorexa LIOK
30 qeTOReKA 1 https://m.edsoo.ru/863¢
8d78
Pe3epBHBII ypOK.
O06o0061IeHne 1o
TeMe
31 «HacnencrBenHno 1
CThb U
U3MCHYMBOCTh
OpPraHU3MOBY
Ceexust Kak bubmuoreka [{OK
32 HayKa 1 TIPOLIEC 1 https://m.edsoo.ru/863e
9214
Metonsl n
JIOCTYKCHUS bubnuorexa [JOK
33 CEJIEKIU 1 https://m.edsoo.ru/863¢
pacTteHuii u 9214
JKUBOTHBIX
buorexnonorus bubnuoreka [{OK
34 KaK OTpacib 1 https://m.edsoo.ru/863e
MIPOU3BOJCTBA 9336
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 4
I[TPOI'PAMME
11 KIIACC
e KounuectBo yacos Jara JJIeKTPOHHbIE
n/  Tema ypoka Bcer  Kourtpoasn  IIpaktuueck  M3y4eH i ppoEkie
n 0 ble padoThI ue padoThl usi obpasobateiLHLIe
pecypcebl
DBOJIIOIUS U bubnuoreka [{OK
1 METOBI €€ 1 https://m.edsoo.ru/863e
W3y4YeHUs a20e
Heropus bubmuoreka [{OK
2 PasBHTHA . 1 https://m.edsoo.ru/863e
MIpeICTaBICHUIA
9570
00 DBOIIOINH
but6mmorekxa [IOK
3 MHUKpPO3BOIIOIHA 1 https://m.edsoo.ru/863e
9cle
[Monmynsiums kak
JJIeMEHTapHas
eIMHUIA BUIA U
3BOJIIOIUH. bubmuorexa [{OK
4 JlaGopaTopHas 1 0.5 https://m.edsoo.ru/863e
pabota Ne 1 99¢6
«CpaBHeHue
BHJIOB I10

MOP(OJIOTHIECKO




MY KPUTEPHIO»

JIBUKyIME CUJIIBI

but6mmoreka [IOK
5 ((ggggeHTapHme https://m.edsoo.ru/863e
) 9da4
SBOJIIOLIMU
EctecTBeHHbBIN bubnunoreka LIOK
6 oTOOp | ero https://m.edsoo.ru/863e
hopMBbI 9ed0
Pe3ynprarsl
IBOJIIOLINHU:
MPUCIIOCOOTICHHO
CTh OPTaHU3MOB
"
st B orea 10K
7 0.5 https://m.edsoo.ru/863e
pabota Ne 2 9fde
«Omnucanue
MPUCTIOCOOJICHHO
CTH OpraHu3Ma u
eé
OTHOCHUTEIILHOTO
XapakTepa»
Hanpasnenus u bubnnorexa [JOK
8 My TH https://m.edsoo.ru/863e
MaKpO3BOIIOLUH 9cle
9 Heobpatumocts
IBOJTIOIIAH
Hctopus xxu3Hmn
10 Ha 3emuie H
METOJTbI €€
W3Y4YCHHS
[umioTessr bubmmoteka IIOK
11 IIPOUCXOXKACHHUS https://m.edsoo.ru/863e
YKU3HH Ha 3emIie aSab
Pazputne xu3uu bu6mmoteka IIOK
12 Ha 3eMJie 1o https://m.edsoo.ru/863e
spam | mepuojam abbe
OcCHOBHBIE 2Tarbl
ABOJTIOIINH
PacCTHTEITHLHOTO U
KUBOTHOTO
MUpa.
IIpaxTrueckas bubmuotexa [IOK
13 paborta Ne 1 0.5 https://m.edsoo.ru/863e
«M3yuenune a8bc
HCKOTIaeMBIX
OCTaTKOB
pacTeHuil u
KUBOTHBIX B
KOJUTEKIIUSX
CoBpeMeHHas bubnuotexa [JOK
14 cucTema https://m.edsoo.ru/863e

OpraHn4e€CcKoro

ad48e




MuUpa

15

DBOJIIOLUS
YeoBeKa
(anTpomnorenes)

bubnunoreka LIOK
https://m.edsoo.ru/863¢
ac2c

16

17

JIBIOKYIIIME CHIIBI

(paxropsr)
AHTPOIIOTeHE3a
OcCHOBHBIE
CTauu
DBOJIIOLIUU
YyeJIoBeKa

bub6nmoreka [IOK
https://m.edsoo.ru/863¢e
ad44

18

YenoBeueckue
pacel 1
IIPUPOJHEIE
aJanTanuu
YyeJIoBeKa

bu6nmoreka [IOK
https://m.edsoo.ru/863¢e
aea2

19

Pe3epBHblii ypok.
O0006111eHIE IO
TeEME
«Bo3HuKHOBEHHE
U Pa3BUTHE
’KM3HH Ha
3emiie»

20

21

OKoI0THUs KaKk
HayKa

Cpensl oouTanus
U SKOJIOTHYCCKHE
(bakTopbl

bubmmoteka IIOK
https://m.edsoo.ru/863¢e
afec

22

23

AOGuoTnueckue
(bakTophl.
Jlaboparopnast
pabota Ne 3.
«Mopdonoruyec
KHe 0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
oOUTaHUN.
JlaGopaTopHas
paborta Ne 4.
«BnusiHue cBeta
Ha pOCT U
pa3BuTHE
YEepPEHKOB
KoJIeycay

buortnueckue
(baxTopsl

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/863¢e
bl0e

bubnunorexa LIOK
https://m.edsoo.ru/863¢e
b348

24

OKOJIOTHYECKHUE
XapaKTEPUCTUKU
TIOTTYJISIITHH.
[IpakTnueckas
pabota Ne 2
«ITongcuér

0.5




25

26

MJIOTHOCTHU
MOMYJISAHI
Pa3HBIX BUJOB
pacTeHuin»

Coo0mrecTBa
OpPraHU3MOB —
970001 (S35 (0X]
OKOJIOTHYECKHUE
CHCTEMBI
(KOCUCTEMBI)

bubnmoreka [IOK
https://m.edsoo.ru/863¢
bdé6a

bubnunorexa LIOK
https://m.edsoo.ru/863¢
b46a

27

28

OcHoBHBIC
MOKAa3aTeNIn
9KOCHUCTEMEL.
DKOJIOTHYECKHE
MMUPAMU/IBI.
CsoiicTBa
DKOCHCTEM.
Cykueccus
IIpupoansie
9KOCUCTEMEI

bubnunorexa LIOK
https://m.edsoo.ru/863¢
b5fa

29

30

AHTpONIOT€HHBIE
3KOCHUCTEMBI
buochepa —
riio0anpHas
IKOCUCTEMA
3emin

bubnunoreka LIOK
https://m.edsoo.ru/863¢
bb5e

31

32

3aKOHOMEPHOCTH
CYILIECTBOBaHUS
o6uochepsl
YenoBeyecTBo B
ounocdepe 3eminn

bu6nmorexa LIOK
https://m.edsoo.ru/863¢e
bd16

33

CocymiecTBoBaHU
€ IPUPOJIBI U
YeJI0BEYECTBA

bu6mmoteka IIOK
https://m.edsoo.ru/863¢
bale

34

Pe3epBHbIii ypok.
O06o06menue
TEMBI
«Coo0bmiecTBa 1
9KOJIOTHYECKHE
CUCTEMBI»

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

IMPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa30oBaTeILHON NPOrpPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yjabTara




CdopMUpOBaHHOCTh 3HAHWA O MECT€ U POJIU OHMOJOTHH B CHCTEME HAyYHOTO
3HAHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MHUpPAa W HAy4YHOTO MHUPOBO33PEHUS; O BKIAJC POCCHUCKUX H
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUH; (YHKIIMOHATHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHMsI )KU3HCHHBIX 33124

YMeHue packpbIBaTh COJACPKAHUE OMOIOTHYECKUX TEPMUHOB U TIOHATUH: KU3HB,
KJIETKa, OpraHu3M; MeTa0oju3M (OOMEH BEIIECTB M TMPEBpAIECHHUE SHEPTHUH),
roMeocTta3 (caMOperysisiliisi), YpOBHEBas OpraHU3alusi JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PEIPOILYKIHS ), HACTIESICTBEHHOCTh, U3MEHUYNBOCTh, POCT U
pa3BuTHE

YMmeHue wu3jarath  OHOJOTMYEecKHe Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MyTaimonHas), 3akonsl (I'. Mengens, T. Moprana, H.W. BaBunosa) u yuenus (o
HEHTpax MHOrooOpasus U MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H.N.
BasusoBa), onpeienisaiTh rpaHUIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHne BiaieTh METOJaMU HAay4YHOro MO3HaHUs B Ouosoruu (HaOItoJeHHE U
ONHMCAHUE JKMBBIX CHCTEM, IPOIECCOB W SBJICHUW; OpraHU3alMsA M IPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIABWIKEHHUE  THUIIOTE3bl;  BBISBIICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMA BEIMYMHAMHU, OOBACHEHHE TIOITYYCHHBIX
pe3yJabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHSATHNA, TEOPUH U 3aKOHOB;, yMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHMH ITOJYYCHHBIX PE3YIbTaTOB)

YMeHHE BBIICIATh CYIIECTBEHHBIC IPH3HAKH BHPYCOB, KJIETOK MPOKAPUOT H
9YKapuoT, OAHOKJICTOYHBIX MW MHOI'OKJICTOYHBIX OPraHu3MOB; 0COOEHHOCTH
IPOIIECCOB OOMEHA BELISCTB M IMPEBPAICHUSI YHEPIHMU B KIETKe, (POTOCHHTE3a,
IUTACTHYECKOTO W HHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OIJIOJJOTBOPEHUS, PAa3MHOXKCHUS, WHAWBUIYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3)

YMeHne MNPUMCHATH TMOJYYCHHBIC 3HAHUA IJId OOBSICHEHHS OHOJOTHYECKUX
IPOLIECCOB U SIBICHHUM, JUISI NPUHATHS NPAaKTUYECKUX PELICHUHA B MOBCEJHEBHOMN
JKU3HH B LENsAX oOecrieueHus: 0e30MacHOCTH CBOErO 3J0POBbSI M 370POBbs
OKPY’KaIOIIMX JII0JIeH, COOII0AEHUSI HOPM I'PAMOTHOT'O TIOBEICHHUS B OKPY KAOLIEH
MPUPOJTHON cpejie; MOHMMAaHHE HEOOXOAMMOCTH WCIIONIb30BaHUS JOCTHXKEHUM
COBPEMEHHOM  Ouonoruu U OWOTEXHONOTMH  JUIsI  PALMOHAIBHOTO
PUPOONIOIB30BAHUS

YMmenune pemiaTh 3JIEMCHTAPHBIC TCHECTUYCCKUEC 3ala4i Ha MOHO- U }II/IFI/I6pI/II[HOC
CKpCIIMBAHUC, CLCIINICHHOC HACJICAOBAHUC; COCTABJIAITH CXEMbI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHuA UI IPECACKAa3aHuA HACJICJOBAHUS TPU3HAKOB Y OpTaHU3MOB

YMeHue BHIMOIHATH JIa0OpaTOpHBIE U MPAKTHYECKHE paboThI, COOMI0ATh paBUiia
pH paboTe ¢ YIeOHBIM U 1a0OpPaTOPHBIM 000PYI0BaHUEM
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YMeHue  KpUTHYECKM OIEHMBaThb U  HMHTEPIPETHPOBaTh  HUH(OpMAINIO
OMOJIOTUYECKOTO  COZEp)KaHUs, BKJIIOYAIONIYIO IICEBJIOHAyYHBIE 3HAHUS W3
pa3nuuHbiX HcToYHMKOB (CMMU, HaydHO-mOMyssipHBIE MaTepHaibl); 3TUYECKHE
ACITIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B OMOJIOTHHU, MEAUIIMHE, OMOTEXHOJIOTHH
YMeHue co3aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 00001mas
OMOJOTMYECKYl0 HH(OPMaLHI0O U3 HECKOJbKUX HCTOYHUKOB, TI'PaMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOoJI0Tun

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

1

CdopMUpoBaHHOCTh 3HAHMM O MECT€ U POJM OMOJOTHMH B CHCTEME HAy4yHOTO




3HaHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa M HAyYHOTO MHPOBO33PEHHS; O BKJIQJE POCCHUICKHX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHM; (DYHKIHOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl PELICHUS )KU3HEHHBIX 33134

YMeHue pacKpbIBaTh COJEpKaHHE OWOJIOTHYECKUX TEPMUHOB W IOHSTHH: BHII,
MOMYJISIKS, TEHO(POHN, SBOJIONUS, ABIKYIIHE CUIbl ((aKTOPhI) 3BOJIOLNUH,
NPUCIIOCOOJICHHOCTh OPraHU3MOB, BH000pa30BaHUE, JKOJIOTHYECKHE (HAKTOPHI,
9KOCHCTEMa, MPOMAYIEHTHI, KOHCYMEHTBI, pEAYyLEHTBI, I[N MUTaHU,
9KOJIOTUYECKas MUpaMKia, OMoreoreHo3, ornochepa

YMenue uznaratb OMONIOTHYECKHE Teopuu (dBotormoHHas teopus Y. JlapsuHa,
CUHTETHUYECKas TEOpHUs IBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU (3apObILIEBOTO
cxoncrea K.M. boapa, uepenoBaHus INIaBHBIX HANPABICHUW U ITyTEH 3BOIIOLHHU
A.H. CeseprioBa, yuenus o 6uochepe B.. BepHaackoro), onpeaensars rpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM

YMeHne BiaieTh METOJaMU HAay4YHOro MO3HaHUs B Ouosoruu (HaOItoJeHHE U
ONHMCAHUE JKMBBIX CHCTEM, IPOIECCOB W SBJICHUW; OpraHU3alMsA M IPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIABWIKEHHUE  THUIIOTE3bl;  BBISBIICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMA BEIMYMHAMHU, OOBACHEHHE TIOITYYCHHBIX
pe3yJabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHSATHNA, TEOPUH U 3aKOHOB;, yMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHMH ITOJYYCHHBIX PE3YIbTaTOB)

YMeHue BbIIeNATh CYIECTBEHHbIEC IPU3HAKU CTPOSHUS OMOIOIHYECKUX OObEKTOB!
BUJIOB, TOIYJISILIUNA, POIYLIEHTOB, KOHCYMEHTOB, PENYLIEHTOB, OMOr€OLEHO30B U
9KOCHCTEM;  OCOOEHHOCTHM  IPOLIECCOB  HACJEACTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHMJ000PAa30BaHUS, NPHCHOCOOIEHHOCTH OPraHU3MOB,
JeMCTBUS 3KOJIOIMUYECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MMOTOKA
SHEPruM B DKOCHCTEMaX, AHTPONOIEHHBIX H3MEHEHHIl B JKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BELIECTB M OMOr€OXMMHUYECKHX IIMKIJIOB B Onochepe

YMeHMe NpUMEHSTh MOJIydeHHbIe 3HaHUsA Uil OOBSICHEHUS OHOJIOTMYECKHX
IIPOLIECCOB W SIBJICHUH, JUIS NPHUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HM B LeIsIX oOecriedyeHHs O€30MacCHOCTHM CBOETrO 370pOBbsS U 3J0POBbS
OKpY’KaIOLIMX JII0JIeH, COOII0AEHUSI HOPM I'PAMOTHOT'O TIOBEJCHUS B OKPY KAIOLIEH
OPUPOJHON cpefie; MOHUMaHHE HEOOXOAMMOCTH HCIOIb30BaHUS JIOCTHXKEHUH
COBPEMEHHOM OMOJIOTHH AJIsl PAlIMOHAIIBHOTO IPUPOIOTIOIb30BaAHUS
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YMeHne pemath dSJIeMEHTapHble OWOJOTHYECKHE 3aJaud, COCTABJISATH CXEMBI
MepeHoca BEeIIeCTB U SHEPTUU B IKOCUCTEMaX (ILIeTH MTUTaHMUS)

YMeH#He BBIONHATE JTA00PaTOPHBIC U TPAKTHYECKHAE PadOTHI, COOIIOIATh MTPaBHIIa
npu paboTe ¢ yueOHBIM U JJAOOPaTOPHBIM 000PYAOBaHUEM

YMeHue  KpUTHYECKH OICHMBaTh W  HMHTEPIPETHPOBATH  HH(OpMAIINIO
OMOJIOTHYECKOTO COJIpXKAHHUsS, BKJIIOUAIONIYI0 TICEBAOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CMU, HAy4YHO-TIOMYJIIPHBIC MaTepuabl);
paccMaTpuBaTh  IJI00ajgbHBIE  AKOJIOTMYECKHE MPOOJIEMbl  COBPEMEHHOCTH,
dbopMUPOBATH MO OTHOLICHHIO K HUIM COOCTBEHHYIO TTO3UITHIO

YMeHnue co3aBath COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000Ias
OuosorMYeckyr0 HMHGOpPMAIMI0O W3  HECKOJIBKUX HCTOYHHKOB, TPaMOTHO
MCTIOJIb30BaTh OHATUHHBIN anmapar OMOJIOTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

buonorus kak Hayka




1.1

buonoruss — Hayka o uBOH mpupone. Ponb Ouonorun B (HOpMUPOBAHMM COBPEMEHHOMN
Hay4yHOM KapTuHbI MUpa. CucTtemMa OMOIOrHYECKUX HAYK

1.2

MeToapl 1MO3HAHUS KUBOW MPHUPOABI (HAOMIOACHHUE, YKCIEPUMEHT, OMKCAHUE, U3MEPEHUE,
Kiaccu(uKanus, MOICIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

2.1

JKuBble cucTEeMBI U X OpraHu3anusa

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaAMET n3ydeHus ouosorun. CBoMCTBa OMOCUCTEM H
uX pazHooOpasue

2.2

3.1

3.2

YpoBHHU OpraHu3aluu orocucTeMm: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOUHBIH,
OpraHU3MEHHBIN, MONYJISIIMOHHO-BUI0OBOM, 5KOCUCTEMHBIN, OMOC(EPHBIN

XUMUYECKUH COCTaB U CTPOCHUE KIETKH

XUMUYECKHUH COCTaB KJIETKU. XHUMUUYECKUE 3JICMEHTHI: MAaKpO3JIEMCHTBI, MUKPO3JICMCHTHI.
Boz[a U MHUHCpAJIbHBIC BCHICCTBA. ‘DYHKI_II/II/I BOAbI W MHHCPAJIBbHBIX BCIICCTB B KIICTKC.
HonnepmaHI/Ie OCMOTHYECKOI0 OanaHca

benku. CoctaB u cTpoeHne 6enKoB. AMHUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHuMeblie u
3aMEHHUMBIC AMHHOKHCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpPhI OCIKOBOIA
MOJIEKYJIbl (MIepBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTUUHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorndeckune GyHKIUN OEITKOB.

®epMeHThl — Ouonoruueckue Karaiau3aTopel. CTpoeHue QepMeHTa: aKTHBHBIA IICHTP,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Butamubpl. Ominuus QepMEeHTOB OT
HEOPraHWYECKUX KaTAJIM3aTOPOB

33
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YrieBoabl: MOHOCaxapuabl (IJIFOK03a, pudo3a U JIe30Kcuprbo03a), qucaxapuabl (caxaposa,
JIAKTO3a) M ToJucaxapuabl (Kpaxmall, MIMKOTEH, IIeJUIr0Jio3a). buonorndyeckue ¢GyHKImMu
YTJIEBOIOB.

Jlunuael:  TpUrIMUEpUAB, cTepouabl, Qocdomumuabl. ['mapoduabHO-THIPOPOOHBIE
cBoiicTBa. buomornyeckue pynknuu munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIUITHIIOB
KaK ICTOYHHKOB SHEPTUU

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u pyukuuu IHK. Ctpoenue u pynkunu PHK. AT®: crpoenne u pyHKmm

3.5

[uTosorusi — Hayka o kietke. Kierounas teopusi. MeToapl H3y4eHUsl KJIETOK

3.6

3.7

3.8

Krnerka kak nenoctHas xuBas cucreMa. OOlue MpU3HAKU KJIETOK: 3aMKHYTas HapyKHast
MemOpaHna, monekynbl JJHK kak reHeTnueckuii anmapar, cucTeMa CUHTe3a Oeska

Tumsl KJIETOK: dJyKapuoTHYecKas U TMpokapuoTudeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckoi kietku. Kierounas crenka Oaktepuil. CTpoeHHE SyKapHOTHUYECKOU
kieTkd. OCHOBHBIE OTIIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIHH.
[Tnazmatudeckass MemOpana, e€ cBoiicTBa M (QyHKIMM. lluTomnmasma u e€ opraHouubl.
OnHomeMOpaHHBbIE OPraHOM b KIETKH: SHAoIUIa3MaTtudeckas cetb (JI1C), anmapar ['onbmxuy,
mu30coMbl.  IlomyaBTOHOMHBIE — OpraHOMIbBI  KJIETKM:  MWUTOXOHIPHUH,  IUTACTUIBL
[Ipoucxoxaenrne MUTOXOHAPUN W TwiacTua. Buasl mmactua. HememOpaHHBIE OpraHOWIbI
KJIETKU: PUOOCOMBI, KJIIETOUYHBIA HEHTpP, PECHUYKH, KTYTUKU. DYHKIUU OPraHOUIOB KJIETKH.
Bxrouennst

3.9
3.10

4.1

SAnpo — perynsaropHblil neHTp kieTku. CTpoeHue sjpa: saepHas o0ojiouka, KapHoIlljia3Mma,
XPOMAaTHUH, SAPBIIIKO. XPOMOCOMBI

TpaHcnopT BemecTB B KIIETKE

XKuznenesaTenbHOCTh KIETKU

OOMeH BeIecTB, WM METa00JIM3M. ACCUMMIIALINS (TUIACTUYECKHI OOMEH) M JUCCUMUIISAIIUS
(?HEpreTUYeCKUii OOMEH) — JIB€ CTOPOHBI €AMHOTO Tporecca Meradoau3ma. Tumnbel oOMeHa
BEIIECTB: aBTOTPOQHBIN M TrerepoTpodHbii. Pomb ¢epMeHTOB B OOMeHEe BeleCTB U
MIPEBPALICHUH SHEPTUU B KIETKE

4.2

®otocunre3. CeroBas u TeMHOBas (a3l QorocunTe3a. Peakuum QoTtocunTe3a.
OddexktuBHOCTH (oTOCHHTE3a. 3HaueHHWE (POTOCHMHTE3a I KU3HM Ha 3emie. BausHue
yCIOBUH cpeabl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIMIEHUS €ro MPOJYKTHBHOCTH Y




KYJIbTYPHBIX PACTEHUH.
XeMocuHTe3. XEMOCHHTE3UPYIONIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a ISl KU3HH Ha
3emiie

4.3

44

4.5

5.1

52

53

DHepreTudeckuii 0OMeH B KJeTKe. PacierieHre BemecTs, BEICIICHUE U aKKyMYJTHPOBaHUE
SHEPrUU B KJIETKE. DTalbl SHEPreTHYeckoro ooMeHa. I'nmukonu3. bpoxkeHHe W ero BUJBL.
KucnoponHoe okucieHHE, WU KIETOYHOE AbIxaHue. D(H(HEKTHBHOCTH SHEPTETUUECKOTO
oOmeHa

Peakium wmarpuunoro cuHTe3a. [enermueckas wunpopmamus u JHK. Peammzanums
reHeTH4YecKoi nHpopmaluu B kieTke. [ eHeTHYecKuil Ko M ero cBoicTBa. TpaHCKpUmIus —
matpuunblii cuaTe3 PHK. Tpancmsiuus — 6uocunre3 Oenka. KonupoBaHne aMHUHOKHCIOT.
Poaw pubocom B 6rocuHTe3e Oenka

Hexnerounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpbiTust Bupycos (/[.1. liBaHOoBCKmit).
OcCOoOCHHOCTH CTPOCHHS M IKU3HEICATEIHHOCTH BUpPYcOB. bakrepuodaru. bonesnn
pacTeHMii, >KMBOTHBIX U 4YeNIOBEKa, BbI3bIBaEMble BHUpycamu. Bupyc ummyHoneduuura
gyenoeka (BUY) — Bo3Oyaurtens CIIM/la. Ilpodunaktrka pacnpocTpaHEeHUs BUPYCHBIX
3a00sieBaHU

PasmHoxenue u HHIWNBUAYAJIIbHOC PA3BUTHC OPIraHU3MOB

Knerounblif 1ukm, WiM KU3HEHHbIM Iukn kieTku. MHrepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdaze. Permukanus — peakuus marpuanoro cunresa JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBIH Habop — Kapuotun. JIMIUIOMIHBIH W TarIOUAHBIA
XpoMOCOMHBIE HaOoOppl. Xpomaruzapl. LluTOonmormueckne OCHOBBI Ppa3MHOXKEHHS U
MHIVBUAYAIbHOIO Pa3BUTUS OPIaHU3MOB.

Henenue xknetku — Muto3. Ctaauu murosa. Ilponeccsl, npoucxoasinye Ha pa3HbIX CTaIUAX
MUTO3a. bruonorndyeckuii cMbICII MUTO3a

@DopMBbI pa3MHOXKEHHUS OPraHU3MOB: OecIoyioe U TojoBoe. Buabl 6ecronoro pa3MHOKEHHUS:
JIeIeHUE HAJBOE, MOYKOBAHHUE OJIHO- U MHOTOKJIETOYHBIX, CITOPOOOpa30BaHUE, BET€TATUBHOE
pa3sMHOXkeHHE. MICKycCTBEHHOE KIOHUPOBaHUE OPTaHU3MOB, €TI0 3HAYEHUE JUIS CEJIEKIUU
[TonoBoe pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu wMeiio3a. Ilpouecchl, mpoucxopasmue Ha cragusix Menosa. IloBenenue
xpoMocoM B Mero3e. KpoccuHarosep. buosnornyeckuii CMbICT M 3HAYEHUE ME03a

5.4

5.5

6.1

I'amerorenes — mporecc 0Opa30BaHMs MOJOBBIX KIETOK Yy KMBOTHBIX. 1I0OBBIE JKemne3sl:
CEeMEHHUKU U siMuHUKU. OOpa3oBaHe U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CriepMaTo30u,
SilleKIeTka) — crepmaroreHes U ooreHe3. OCOOEHHOCTH CTpPOEHUs SWIIEKIETOK U
cniepmaro3onioB. Omionorsopenue. [lapreHorenes

NuauBuayanpHOe pa3BuThe (OHTOTeHE3). DMOpHOHATIBHOE pa3BUTHE (AMOpHOTEHE3). DTalbl
SMOPHOHAILHOTO PAa3BUTHUS Y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTPYJIsIus,
opranorenes. [locTamOpuoHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHATBLHOTO PA3BHUTHUS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u paszButue pacrenuii. OHTOT€HE3 BETKOBOTO PACTEHUSA: CTPOECHHE CEMEHHU, CTaJuU
pa3BHUTHUS

HacnencTBeHHOCTh U NU3MEHYHBOCTh OPTaHU3MOB

[IpenmMer u 3amauu TeHeTWKH. VcTopusi pa3BUTHS TEHETUKH. BKIaag pOCCHICKUX W
3apyOeKHBIX YUYEHBIX B Pa3BUTHE TEHETUKH. METOJbI TEeHETHKH (THOPHIOJIOTHUYECKUH,

L[I/ITOI“GHCTI/I‘-ICCKI/If/'I, MOJ'ICKy.]'I}IpHO-FeHeTquCKHﬁ). OCHOBHBIC TCHETHYCCKUE TOHSTHS.
I'enetmueckas CHUMBOJIMKA, UCITOJIB3yEMas B CXEMaAX CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACJENOBAaHUS  NPU3HAKOB,  ycTaHOBJIEeHHble [.  MeHnzaenem.
MonoruOpuaHOe CKpelrMBaHue. 3aKOH €IUHOO0O0pa3us THUOPHIOB IEPBOTO TOKOJICHHS.
[IpaBmwiio noMHMHHMpOBaHMs. 3aKOH pacIUEIIEHMs] NPU3HAKOB. ['MIoTe3a 4YMCTOTBHI TaMerT.
[TomHOE ¥ HEMOJTHOE TOMHHUPOBAHHE.

JurubpumHoe  CKpelmiuMBaHWe. 3aKOH  HE3aBHUCHUMOIO  HACIEAOBAHHUS  MPH3HAKOB.
[{uToreHeTHYecKue OCHOBBI TMTHOPUHOTO CKPEIIMBAaHM. AHATH3UPYIOIIEe CKPEIUBAHHE.
Wcnonb3oBanue AHAJIM3UPYIOIICTO CKPCIIMBAHWA JJIA OIIPCACICHUA I'CHOTHUIIA OC06H




6.3

6.4

6.5

CueruieHHoe HacienoBaHue mpu3HakoB. PabGora T. Moprana 10 CIEMJICHHOMY
HACJIENOBaHUIO TIeHOB. HapymeHue cuemieHns TeHOB B pe3yibTare KpPOCCHHIOBEpa.
XPpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ eHeTHuYeCKHue KapThl.

I'enernka mosa. XpOMOCOMHOE ONIpPEIENICHHE 10ja. AYyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTrHble U rereporaMeTHble opraHu3mbl. HacinenoBanue Npu3HAKOB, CLEIUICHHBIX C
10JIOM

W3MmeHunBOCTb. Bubl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHasA. Poib cpesbl B
HEHACJIEICTBEHHON M3MEHYMBOCTU. XapaKTePUCTUKA MOAU(DUKAMOHHOW H3MEHUMBOCTH.
BapuanuonHsIil pan 1 BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE
M KAuyeCTBCHHblE MpPH3HAKM W MX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHON
U3MEHYUBOCTH

Hacnencreennasi, My TeHOTHIIMYECKAas, M3MEHYMBOCTh. KOMOMHATHBHAsI M3MEHYHBOCTD.
Meiio3 u TOJOBOM Tpollecc — OCHOBA KOMOWHATHMBHOM HW3MEHUMBOCTH. MyTallMOHHAs
M3MEHYNBOCTh. Kinaccudukaius MyTaluid: T€HHbIE XpPOMOCOMHBIE, TeHOMHBIe. YacToTa u
NpUYMHBL  MyTanuil. MyTtareHHsie  (akTopbsl. 3aKOH TOMOJIOTUYECKHUX pSAIOB B
HaclneacTBeHHo# n3MenunBocty H.M. BaBuiosa

6.6

I'enetnka uemoBeka. Kapuorun wuyenoBeka. OCHOBHBIE METOJbI TEHETHKHU YEJIOBEKa:
TeHEaJOTUYeCKUil, OJM3HEIOBbIN, IMTOICHETUYECKUI, OMOXUMHUYECKUH, MOJEKYISPHO-
reHeTudeckuid. COBpeMEHHOE OIpeeieHNe TeHOTHUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHuE, B ToM uucie ¢ nomompto [11[P-ananu3za. HacnencrBennsie 3a0oneBanus
YeJIOBEeKa: TeHHble 0oJie3HH, OOJIE3HHM C HACIEACTBEHHON MPEeApacrooKeHHOCTHIO,
XpoMocoMmHbIe 6one3Hu. CoMaTH4ecKre M TeHepaTuBHbIE MyTanuu. [IpUHIMIBI 310pOBOTO
oOpasa KU3HU, TUArHOCTHKH, TPOPUIAKTHKN U JICYCHUS TeHETHYECKNX OoJie3He. MemuKko-
TeHETUYECKOE KOHCYJIbTHPOBaHUE. 3HAYCHHE MEIUIIMHCKON T€HETUKH B IPEJOTBPAIICHUH U
JICYCHU U TeHETHUECKUX 3a00JI€BaHUM YeI0BEKa

Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak HayKa W TIpoIecC. 3apoXKIEHUE CEeNeKIUU U Jomectukanus. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOUCXOXKJEHUS U MHOrooOpasus KyIbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT , IOpoJa, mTaMM

7.2

7.3

11 KJIACC

Kon

CoBpeMeHHbIE METOJbl CeNeKUUU. MaccoBblii M MHAMBUAYAIbHBI OTOOpPHI B CEJIEKIIMH
pacTeHMi M KHMBOTHBIX. OIlEHKa DJKCTepbepa. bBIM3KOpPOACTBEHHOE CKpELIUBAHUE —
nHOpuuHr. Yucras nuaus. CKpelMBaHWE YHUCTHIX JUHUHN. ['erepos3uc, nnu rubpuaHas
cuna. HepoactBenHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas rubpuausanus U eé
ycnexu. MCKyCCTBEHHBINI MyTareHe3 M IOJy4YEHUE IMOIUIUIONIO0B. JlOCTHMIKEHUs CENEeKIMU
pacTeHui, )KUBOTHBIX U MUKPOOPIaHU3MOB

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepHUsA. OTambl CO3JAHUS
pexomOunanTHOU JIHK u Tpancrennsix opranusmoB. Kierounas mmxenepusi. Kinetounsle
KYJIBTYDBI. MUKpOKIIOHAIBHOE pPa3MHOXEHUE pacTeHui. KionupoBanue
BBICOKOIIPOTYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPraHU3MOB. DKOJIOTMUECKUE U ITHUUYECKHE
npo6suembl. 'MO — reneTndyecku MOAUGPHUIIMPOBAHHBIE OPTaHU3MBI

ITpoBepsieMblii 3JIEMEHT COACPKAHUS
DBONIOIIMOHHAST OMOJIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa dBoIIONMH. [laneoHTOIOTHYecKre: TTOCIeJOBATEIEHOCTD TOSIBIICHHS BHJIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, TepexoaHbie (Gopmbl. buoreorpadudeckue: CXOACTBO H
paznuuue dayH u (GIop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHYECKUE: CXOJICTBA U PA3ITHUUS
3M6pI/IOHOB Pa3HbBIX BHJOB IMO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I‘IeCKI/ICI T'OMOJIOTHYHBIC,




aHAJIOTHYHBIC, pPYyAUMEHTApHBIC OpraHbl, AaTaBU3Mbl. MOJIEKYJISIPHO-ONOXUMHYECKHUE:
CXOJICTBO MEXAHHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX MeTa0OJMYEeCKHX IyTell y Bcex
OpraHu3MOB

1.2

1.3

1.4

OpomonmonHas teopuss Y. JlapBuHa. IlpennocbulkM BO3HMKHOBEHMS JIapBUHU3MA.
JIBIKyIIMEe CHUJIBl HBOJIOLMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYPCOB, HEOIpenesnéHHasi W3MEHYMBOCTh, OOph0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckast teopust 3Botonuu (CTI) u ocHOBHbIE €€ MOJIOXKEHUS. MUKPOIBOJIIOLHMSL.
[TonynsAnus Kak eIMHUIA BUAA U 3BOIOLUN

JBuxkyue cuibl ((pakTopbl) SBONIONUM BHJIOB B MpHpoAe. MyTalMOHHBIN Ipolecc U
KOMOMHATHBHAsI M3MEHUYUBOCTH. [lomymsioHHBIE BOJHBI U jApeid reHoB. W3omnsamus u
murparus. EctecTBeHHBI 0TOOpP — Hampapistouii  Gaktop dBoionud.  DopMbl
€CTECTBEHHOI'0 0TOOpa.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOMIOIUH. [Ipumepsl npucnocobneHuit y
Opranu3MoB. ApoMOp(O3bl U HANOAAATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buga. OcHOBHble (OpMBI BHUI000pa30BaHUSA:
reorpaguueckoe, IKOJIOrHIECKOe

1.5

2.1

2.2
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MakpoosBomronust. POpMbI  3BONIONMHU:  (UIIETHUECKAs,, TUBEPreHTHAs, KOHBEPreHTHas,
napauiensHas. HeoOpatumocTs 3Bomonuu

Bo3nukHOBeHUE U Pa3BUTHC )KU3HU HA 3emie

JloHay4HBIE NPEACTABIEHUSA O 3apOXKIEHUU >KU3HU. HayuHble rumoressl BOZHMKHOBEHHS
KU3HU Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKasl 3BOIIOLUSA. DKCIIEPUMEHTAIBHOE
MOJTBEPXK/IEHUE XUMHUYECKOW 3BOIIONMU. HauanbHble 3Tanbl OMOIOIMYECKOM 3BOJIOLMU.
I'mnoresa PHK-mupa. IlepBbie kineTkn u ux 3Bomonus. POpMUPOBAHHE OCHOBHBIX IPYIII
KUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxerickas u nmpoTepo3oncKas
opbl. Ilanmeosoiickas spa u e€ mnepuoabl: KeMOPUHCKUHM, OpPIAOBUKCKHMH, CUITYpUHCKUH,
JIEBOHCKH, KAMEHHOYTOJIbHBIA, IEPMCKH. Me3030McKas spa U €€ NMepuoabl: TPUACOBBIM,
FOPCKHM, METIOBOM.

KaiiHo3oiickass 3pa u €€ Tmepuoapl: NaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTUKa KiauMara M TeO0JOrMYecKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH
PacTUTENBHOTO U KUBOTHOTO MuUpa. ApoMopdo3bl y pacTeHui U XKUBOTHBIX. [losiBneHwue,
PacLBET U BBIMUPAHUE TPYIII JKUBBIX OPraHU3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpakeHUE 3BOIMIOLUU. OCHOBHBIE CHCTEMATHYECKUE
IPYIIIBI OPraHU3MOB
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2.5

OBOJIIONMST  YEJOBEKa. AHTPOMOJIOTHS KakKk Hayka. Pa3Butue mpenctaBieHUd O
MPOUCXOXKACHUM dYelloBeka. MeTroabl u3ydeHusl aHTpororeHe3a. CXoJCTBa M pa3iuyus
YeJIOBEKa M )KMBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEJIOBEKa.

HBwxkyme cunbl  (dakToppl) aHTpomoreHe3a. HacriencTBeHHas HW3MEHYHMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIecTBEeHHbIN 00pa3 >KW3HU, W3TOTOBJICHUE OpYAWH TpYyIa,
MBIIICHHUE, PEYb

OCHOBHBIE CTaZMM W BETBU DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK YyMEIbIH,
UYenosek mnpsamoxonsamuii, YemoBek HeaHaepTanbCkui, YemoBek pazyMHbii. Haxonkn
HCKOIAaeMBIX OCTaHKOB, BpEeMs CYIIECTBOBaHMSA, 0O0JacTh paclpoCTpaHEHHs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 )KM3HH, OPYAHs

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOINEOWHAs (€Bpa3miicKas), HETrpo-
aBcTpasionjHas (PKBaTopHalbHasi), MOHIOJIOMAHAs (a3uMaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEICTABUTENEH YEIOBEUECKUX pac K YCJIOBHUSM CYILIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma

OpranusMsbl 1 OKpy>Karolias cpeaa

3.1

DKOJIOTHs KaK HayKa. 3aJiaud U pa3/ielibl SKOJOTMU. MeTO bl SKOJOTHYECKUX UCCIICTOBAaHUM.
Dkojoruvyeckoe MupoBos3peHue. Cpenpl OOWTaHHS OPraHW3MOB: BOJHAs, HA3EMHO-
BO3JIyIITHAs, TOYBCHHAs, BHYTPUOPTaHU3MEHHas




3.2

Okonorndeckue (axrtopbl. Kimaccudukanus >KOJOTHYECKUX (PAKTOPOB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. [IeliCTBHE SKOIOTHYECKIX (haKTOPOB HA OPTaHU3MBbI

3.3

3.4

3.5

Abunotnueckue  (GakToOpsl:  CBET,  TeMIepaTypa, BiIaxHocTh.  Dotomepuonnsm.
[Ipucnocobnenns OpraHu3MOB K JEHCTBHIO aOMOTHUYECKUX (hakTopoB. buonormueckue
PHUTMBI

buotnueckne  Qakrtoppl.  Bunmel  OMOTHYECKHMX ~ B3aUMOJCHCTBUI:  KOHKYPEHLHS,
XMILHAYECTBO, [Iapa3sUuTHU3M, MyTYyaJlu3M, KOMMEHCAJIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. JHaueHHEe OMOTHYECKUX B3aMMOJACHCTBHH IS
CYLIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOLIECTBAX

DKOJIOTHYECKHE XAPAKTEPUCTUKHM nomyssuud. OCHOBHbIE IIOKa3aTeNu  IOIMYJISALMH:
YHUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauud. JluHammka
YUCICHHOCTH NOMYJISIUU U €€ PeryJIsius

Coo0b11ecTBa U 3KOJIOIMYECKHE CUCTEMBI

CoobmectBo  oprauu3mMoB  —  OuoneHo3.  CrTpykTypsl  OuoleHo3a:  BUIOBaf,
IPOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunbl-nomMmuHanTel. CBsi3u B OHOIIEHO3E

4.2
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4.4

4.5

Okojoruueckue cuctembl (3kocucreMmsl). llonarue o0 »3kocucreMe M OUOTEOIEHO3E.
@OyHKIMOHANBHBIE KOMIIOHEHTHI SKOCHCTEMBI: IPOMYLEHTHI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK PHEPTUU B dKocucTeMe. Tpoduueckue (NMUILIEBBIC) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHbBIE IOKAa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIHS. DKOJOTHUECKUE MUPAMUIBL: MPOIYKIMH, YACICHHOCTH, OMoMacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUMBOCTh, cCaMoperyJisinus, pazsutue. Cykueccus

[Ipuponnble 5SKOCHUCTEMBI. OKOCHUCTEMBI O03€p M peK. OKOCUCTEMAa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOT'O Jieca.

AHTpOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOoIKocHCcTeMBI. bronorumueckoe u
X03HCTBEHHOE 3HAUCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpa3zue kak QakTtop ycTOWuuMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTrHYECKOIro
pa3HooOpa3us Ha 3emiie

VYuenue B.U. Bepnanckoro o 6uocgepe. I'panutipl, coctaB u cTpykTypa 6uocdepsl. JKusoe
BeuiectBO M ero ¢yHkuuu. OcoOeHHOCTH Ouochepsl Kak TIJI00aTbHOW 3KOCHCTEMBI.
JluHamMuueckoe paBHOBecHEe U oOpaTHas cBsizb B Oumochepe. KpyroBopoTel BemiecTB H
OMOTreOXMMHYECKUE MHUKJIBI 3JeMEHTOB (yriaepoja, a3zoTa). 30HAIbHOCTh Ouochepsl.
OcHOBHbBIE OMOMBI CYILIN

UYenoseuecTBO B Ouochepe 3emian. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modansHbIe
9KOJIOTUYECKUE MPOOIIEMBI.

OcHOBa panMOHANBLHOTO YIPABICHUS MPHUPOJAHBIMH peCcypcaMd U WX HCIOIb30BAHHE.
JlocTuxkeHust OMOJIOTUU M OXpaHa MPUPOIbI
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