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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mMporpaMmsbl MO OHOJOTMHM TEOPETHUYECKYIO OCHOBY JUIS OIPEICIICHUS
MOAXOJI0OB K (OPMHUPOBAHUIO COJEpKaHUsl ydeOHOTO mpeamera «bUONIOTHS» COCTABHIIM:
koHnenryaiabHbie mojoxkeHus ®PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJCH, COJep KaHus,
pe3ynbTaToB 00ydeHUss U TpeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHUS 00
O0IIMX TENSIX ¥ MPUHIHMIAX, XapAKTEPU3YIONUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpasoBanus B Poccuiickoii denepanun, a TaKkKe MOJIOKESHUS O Celu(uKe OHOIOTHH,
e 3HAYCHWU B TIO3HAHHWH >XUBOW MPHUPOABI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEUECKOTO
obmiectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSIM, OINpPEAeTICHbl OCHOBHBIE (DYHKLHU MPOTrpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHUE O IEeNIIX, 00 00mmIeH cTpareruu 00y4IeHuUs,
BOCIIUTAHHSI W Pa3BUTUSA OOYYAIOIIMXCS CpeJCcTBaMH y4deOHOTrOo Tmpenamera «buosorusy,
ompezaenseT o0sA3aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, pachpeleieHue Io
paszenaM U TeMaM, PEeKOMEHIyeMYIO IOCJIEN0BaTeIbHOCTh M3yUeHUsl yueOHOro marepuana ¢
YIETOM MEXKIPEIMETHBIX U BHYTPUIIPSIMETHBIX CBS3€H, JIOTHKH 00pa30oBaTeLHOTO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIIXCsl.

B mnporpamme mo OHONOTMM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IIAHUPYEMbIM
JTUYHOCTHBIM, METANpeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIIHLHON IEATEIIPHOCTH/ydeOHBIX JCUCTBHI O0yUYaIOIINXCS 110
OCBOEHHUIO COJIEpKaHusl OMOJIOrH4eCcKOro 00pa3oBaHUsl.

B mporpamme mo 6monoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peamu30BaH MPUHITHUI
MPEeMCTBEHHOCTH B W3Yy4YeHHH Owuonoruu, Ojaromaps dYemMy B HEH MpOCMaTpUBAETCS
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHHWEM ECTCCTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX OPHUEHTAIMH  JUYHOCTH, DKOJIOTMYECKOTO  MBIIIICHUS,
MPEJICTABICHU O 370pOBOM O0pa3e >KM3HH U OEpeXHBIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoit cpexne. Ilosromy Hapsany ¢ u3ydeHHEM OOIIEOHMONOTHYECKUX TEOpHUM, a TaKxke
3HAHWUW O CTPOSHUH KUBBIX CHCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TPOTpaMMe MO OHOJOTHH YIEJICHO BHHMAHHUE WCIIOJIB30BAHHUIO TIONYYECHHBIX
3HAHUW B TIOBCETHEBHOM XKM3HU AJIS pEIICHUs MPUKIAIHBIX 33724, B TOM YHCIe: MPOPHUIaKTUKH
HACJE/ICTBEHHBIX  3a00NeBaHUN  YEIOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIbTHPOBAHMS,
00OCHOBAHHUSI SKOJOTMUYECKH IeJIeCO00pa3HOTro MOBEICHUSI B OKpPYKAIOIIEH MPUPOIHON cpere,
aHaJI3a BIIMSHHAS XO3SHCTBEHHOW JIEATEIHHOCTH YEJIOBEKa HA COCTOSHHE MPHPOJHBIX W
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIICHHE BHUMAaHHUS K NPUKIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «bUONOTHS» MPOAMKTOBAHO HEOOXOIMMOCTHIO OOECTICUeHHS YCIOBUHM ISl PEIICHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOPAs MPearoaraeTt
(dbopMupOBaHHE Yy OOYYarONMXCsS CIIOCOOHOCTH aJanTHPOBAThCA K W3MECHCHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHsS 3aHMMaeT BaxxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYaIOIIMXCS MPEICTaBICHUA O HAyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIIMUNTEIIBHBIX MPU3HAKAX — YPOBHEBOMH
OpraHM3alliil U OHBOIIOLMU, CO3MaET YCIOBHUS JUIsl: TO3HAHUS 3aKOHOB JKUBOW TMPUPOIBL,
dbopmupoBanust (HYHKIIMOHATHLHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30IacHOro oodpasa
KHU3HU, SKOJIOTUYECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPHUPOJIE U YETOBEKY.



Bonpimioe 3HaueHWe OWOJOTHS WMEET TaKXKe Ui pEeIICHHs BOCIHUTATEIBHBIX U
Pa3BHUBAIOIIMX 33/1a4 CPEAHETO 00IIero oOpa3oBaHus, coluanu3anuu odydaromuxcs. N3yuenue
OuoIoTHH obecrnieunBaeT YCIIOBHS JUTSt (hopMUpOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHMKAIIUOHHBIX ¥ MH(GOPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTErpanuy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUSIMH U3 APYTUX y4eOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIC MOJIOKEHUS O MPEAHA3HAYCHUH YIeOHOTO
npenMera «bHONOTHS» COCTaBHIM OCHOBY [UIsl OMNpPENEICHHS IOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHuUs, IPEICTABICHHOTO B IPOrpaMMe 10 OMOIOTHH.

OTt60p conepkanusi yueOHoro npeameta «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUHI KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIUECS TOJIKHBI
OCBOUTH 3HAHHS W YMEHHs, 3HaYMMbIe JUIsl (hopMUpOBaHMs OOLIEH KyJIbTYpbI, ONpEeAesIoNnne
aJIecKBaTHOE TIIOBEJCHUE 4YelIOBEKa B OKpYXKalollell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHON JKU3HU W MPAKTHUECKOU aesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTeMe 3HAHUU
3aHMMAIOT 3JIEMEHTBl COJICPKAHUS, KOTOpPHIC CIy’)KaT OCHOBOM i (pOpMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MuUpa U ILEHHOCTHBIX
OpHUEHTAIMIX JTMYHOCTHU, CIIOCOOCTBYIONIMX T'YMaHU3alUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJICpXKaHUS Yy4eOHOro Marepuajga B TporpamMme 1o OHOJIOTHUH
OCYIIIECTBIICHO ¢ YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWUH 00 OTIIMYUTEILHBIX OCOOCHHOCTSX
KUBOM MNpUPOJBI, O €€ YPOBHEBOM OpraHu3alMid U 3BOJIOLMH. B COOTBETCTBHMU C 3THUM B
CTpYKType yueOHoro mpeamera «buonorusy BbIAEICHBI CIAEAYIOUINE COMAEPKATENbHbIC JTHHUU:
«buonorus kak Hayka. MeTopl HAy4HOTO TO3HaHMs», «KieTka kak OMOoJoruvecKasl CUCTEMay,
«Opranusm kak Omonorudeckasi cucrtemay, «Crucrema 1 MHOrooOpa3ue OpraHuyecKoro MHUpay,
«IBOJTIOIUS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIIIE UM 3aKOHOMEPHOCTH Y.

ens wm3ydenus yueOHoro mpemmera «buosiorusi» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00yJaronMMHUCs 3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAIBHONW OpraHU3aIlMd KUBBIX CHCTEM
pPa3HOTO paHra u MpUoOpPETeHHe YMEHUN HCIONb30BaTh ATH 3HAHUS JUISl TPAMOTHBIX JACWCTBUN B
OTHOIICHUU 00BEKTOB KUBOW TIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus: ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs peleHueM CIeAyoNmnX 3a1ayu:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAHUW O OHOJIIOTUYECKUX TEOPHsIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSAX, THUIIOTE3aX, MpaBUjaX, CIY>KaluX OCHOBOW ISt (pOPMUPOBAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJIax HAY4YHOrO IO3HaHMUS,
CTPOCHHH, MHOTOOOPa3MH U OCOOCHHOCTSX >XUBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHHU3alIlnH,
BBIIAIOIINXCS OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIONMIMXCS TO3HABATEIbHBIX, WHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHH HAyYHBIX B3TJIS/IOB,
U]l ¥ TI0JIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy OOydJarommxcsi oOmel KynbTyphl, (QYHKIMOHAIHHONH TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATHh M OIEHWBATH SBJIICHUS OKPYXKAIOIIETO0 MHUpa KUBOW MPHUPOIBI HA
OCHOBAHHWH 3HAHWW U OTBITA, TTOJIYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHHUe Yy OOYYarOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH 4YEIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KMBOW MPHUPOJIBI,
Heo0XoIuMOCTH OEpEeKHOTO OTHOIICHHSI K HEi, COOIOIEHUS] STUYECKIUX HOPM TIPH MPOBEACHUN
OMOJIOTMYECKUX HUCCIACAOBAHMIA;



OCO3HAHHME LIEHHOCTH OMOJIOTMUECKUX 3HAHUHU JAJISl TOBBIMICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN M YMEHUH B TOBCEJIHEBHOW JKM3HU JUIS OLIEHKH
MIOCJIE/ICTBUIM CBOEH MAEATENBHOCTU 110 OTHOLIEHUIO K OKpYXawledl cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHKE U COOITIOICHNE Mep TTPODUITAKTUKH 3a00JIeBaHUH.

B cucreme cpennero obmero obpasoBanusi «buonorusy, u3ydaemasi Ha 6a30BOM YpOBHE,
ABJISICTCA 00s3aTeIbHBIM Y4YeOHBIM IPEIMETOM, BXOSIIMM B COCTaB IpPEIMETHOM obiactu
«EcTecTBeHHO-HAaY4HBIE IPEIMETHD.

Jnis m3yyenus 6uonoruu Ha 6a30BOM ypOBHE CpeaHero oOiiero o0pa3oBaHUsI OTBOJIUTCA
68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 1ac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTECTBEHHBIMU HayKaMmu, Quiiocoduei, 3TUKON, 3CTeTHUKOM W mnpaBoMm. Ponbp Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0JI0IEHNE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
KJaccuuKalus, MoJIeTUpOBaHKe, CTaTUCTUYECKask 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®. Kpuk.

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble M MpaKTHYeCKHe PadOThI:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHuEe pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. JKuBble cucTeMBbI M X OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTraHU4EeCKOW PUPOJIBI.

CgoiictBa OuocucteM U HX pa3zHooOpazue. YPOBHHM OpraHu3aluud OHWOCUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIN,  TKAHEBBIM, OpPraHU3MEHHBIM,  MOMYJISAIMOHHO-BUIOBOMH,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JleMoHCTpanum:

Tabmunpel U cxembl: «OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHU OpraHU3aLUU >KUBON
TIPUPOJIBD».

O6opynoBanue: mojens mosekyisl JJHK.

Tema 3. XuMH4YecKHii COCTaB U CTPOEHHUE KIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKHE  DJIEMEHTHI: MaKpOdDJIEMEHTBHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJABl M MHUHEPAIBHBIX BellecTB B KieTke. [loanepikaHue OCMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0enkoB. AMMHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnMble
U 3aMEHMMble aMUHOKMCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYJIbl (TIEpBUYHAs, BTOPHYHAs, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKHE
cBolicTBa OenKkoB. bruonornyeckue GyHKIIMU OEITKOB.

®epMeHThl — Ouosiornuyeckue KaramuzaTtopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA LIEHTP,
cyoctparHas  cnenuduuHocts. Kodepmentsl. Butamunbel.  Otauuus  (pepMeHTOB  OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpu003a), Aucaxapuiasl (caxaposa,
JIAaKT03a) W TOJNMcaxapuipl (Kpaxman, TJMKOTeH, LeiIono3a). buonornyeckue QyHKIMH
YTJIEBOJIOB.

Jlunuasl:  Tpuraunepuasl, ¢Gochomunuap, crepounsl. 'mapoduiabHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢pynkiun aunuaoB. CpaBHEHHE YIIIEBOAOB, OEJIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHUH.



Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GbyHKIUH.

IMuronorus — Hayka o kierke. Kiieroynas teopuss — mpuMep B3aUMOJCUCTBUS HIEU U
(akTOB B HAYYHOM NMO3HAHUU. METO/IbI N3YUEHHSI KIICTKH.

Knerka kak nenoctHas >xuBas cucrema. O0uue Npu3Haky KJIETOK: 3aMKHYTas HapyKHas
MemOpana, moJiekyibl JIHK xak renernueckwuii anmapar, cucteMa CuHTe3a 0eska.

Tunel KIETOK: JyKapuoTHYecKas M IHpokapuoTudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKOW KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KJIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUH.
[Tna3maruueckass memOpana, e€ cBoiictBa W (QyHKiuu. LluToruiasmMa um e€ oOpraHoujbl.
OnnomeMmOpanHblie opranous! kinetku: JIIC, annapar ['onbaxu, 1u3ocomsl. [lonyaBToHOMHBIE
OpraHouzbl KJIETKH: MHUTOXOHApPUH, IIacTHibl. IIpomcxoxkneHne MUTOXOHAPHUN U ILIACTHI.
Buns! miiactun. HememOpaHHbIe OpraHOUIbI KIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPHUOIIY,
PECHUUKH, KIYyTUKU. DyHKIIMN OpraHOMA0B KIIETKU. BKitoueHus.

SAnpo — perynsTopHbiil HeHTp KieTkH. CTpoeHue sapa: siiepHas 000I04Ka, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCTB B KIETKE.

JleMOHCTpaLUK:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbl:  «PacrmipeneneHne XUMHUYECKUX JJIEMEHTOB B HEXHUBOW MPUPOJEY,
«Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOJIEN.

Tabmunel u cxembl: «llepuonnyeckas TabauLa XUMHYECKHX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJbI», «bruocunrtes 6enka», «CTpoeHne MoJeKybl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapHOTHYECKON
KJIeTkn», «CTpoeHue XUBOTHOM KIeTKn», «CTpoeHue pacTUTEIbHOW KieTkn», «CTpoeHue
MIPOKApUOTUYECKOM KIIeTKH», «CTpoeHue sapa KIETKN», «Y TIeBOAbIY, «JIunuab.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, OOOpYyJIOBaHUE Il NPOBEJCHUS HAOJIIOJICHHMH,
U3MEpeHull, PKCIEPUMEHTOB, MUKPOIIpENapaTbl PACTUTENbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 1. «/M3ydyeHue KaTalUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMIIIa3bl WK KaTajga3bl)y.

JlaGopatopnast pabota Ne 2. «/3ydeHume CTpOEHHUS KJIETOK PACTEHUH, KXUBOTHBIX H
OakTepHii Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeAesATeILHOCTD KJICTKH.

O6men BemecTB, UM MeTabonu3M. AccuMumsnus (TUIACTUYECKH OOMEH) W
JTUCCUMUIISNINS (SHEPTETHUECKUT 0OMEH) — IB€ CTOPOHBI €MHOTO TIpoliecca Metadom3ma. Poms
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPO(HBIA U rerepoTpodubiii. Ponbs pepmenToB B oOMeHe
BELIECTB U MPEBPAILLEHUH SJHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl ¢orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A AJIs KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS €r0 MPOIYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.



XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a ISl KU3HU Ha
3emiie.

DHepretudyeckuii oOMeH B  KJeTKe. PacmienyieHue  BEHIeCTB, BBIACICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTallbl 3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buubl. Kuciopoanoe oxucieHue, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTh SHEPTETUICCKOTO OOMEHA.

Peaknun marpuuyHoro cuHTe3a. ['enermueckas wuH(popmanus u JIHK. Peammzanus
reHEeTHYEeCKON MHpOpMaIuu B KJIETKe. | CHETMYEeCKUH KOJI U €ro CBOMCTBA. TpPaHCKPUIIIUS —
matpuunblii cuaTe3 PHK. Tpancnsauus — GuocunTe3 Oenka. Jransl TpaHcusanun. Koauposanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Heknerounsie QopMbl ku3HM — BHUpPYChL. Mcrtopus otkpeitus BupycoB (/. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHSI M KU3HEHHOTO ITMKIIa BUPYCOB. baktepnodaru. bonesnu
pacTeHui, JKUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpYycaMu. Bupyc nMMmyHoaedunTa 4enoBeka

(BUY) — Boszoymurenr CIIMJla. OOpaTtHass TpaHCKpHUIIMs, peBepTaza W HHTErpasa.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA.
JdemoHcTpanmm:

IToptpetsi: H. K. Konbnos, JI. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubet u  cxembl: «Tunmbl  muTanus», «Metabomuzmy»,  «MUTOXOHIPUSY,
«QHepreTuueckuil oOMen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢dbyHkmonnupoBanne  reHa», «CuHTe3  Oenka», «leHermueckwii  Kom»,  «Bupyce»,
«baktepnodarn», «Crtpoenue u ku3HeHHbld 1wmkia Bupyca CIIM/la, OGaxtepuodaray,
«Pennmukanns JTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTKu», MoJiedb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNe 1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTouHslii 1MWK, WM KU3HEHHBIM LWk kieTku. WHTepdaza m muto3. Ilpomecchl,
nporekaromue B uHtepdaze. Pemnmukanus — peaxnus marpuunoro cunresa JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA HAa0Op — KapHOTuIl. JIUTUIOWIHBIN M TarIOUIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTonorndyeckue OCHOBBI Pa3MHOXKEHUS W MHAWBUAYATLHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkun — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTagusIX MUTO3a. BHOJIOrnuecKkuii CMBICII MUTO3A.

[TporpamMmmupyemast TuGeb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoOB: Oecronoe | MosoBoe. Buasl  6ecnosoro
Pa3MHOXKEHHUS: JIeJIeHHe HaJBO€, MOYKOBAaHHE OJHO- U MHOIOKJIETOUHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pPa3MHOKEHME. VICKyCCTBEHHOE KJIOHMPOBAaHHWE OPraHU3MOB, €r0 3HAYECHHE IS
CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHUE, €0 OTIMYHUS OT OECIIONOro.

Meiio3. Cragun Mmeiosza. Ilpouneccsl, npoucxoznsamue Ha craauax Mmeinosa. IloBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICH U 3HAaYEHHE MeE03a.

["amerorenes — mporuecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [1070BbBIE jKeTe3bl:
CEMEHHHMKHU W sSu4HUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — raMeT (CIepMaTo3oup,
ALeKIeTka) — crepMaToreHe3 U oBoreHed. (OCOOEHHOCTH CTpPOEHUS SIMLEKIETOK |
criepMmaro3onaoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbkl AMOPUOHATBFHOTO PA3BUTHUSL Y TMO3BOHOYHBIX JKHUBOTHBIX: JAPOOJICHHE, TacTPYIISIIHS,



opranorenes. IlocTamMOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdeMoHcTpauMu:

Tabmuipe! u cxeMbl: «@OpMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «J/{BOHHOE OIIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXKEHHME pacTeHui», «/lenenue kiueTku
Oaktepuii», «CTpoeHHE NOJOBBIX KIETOK», «CTpoeHue XpOMOCOMBI», «KIIeTOUHBIH MK,
«Perummkanua JTHK», «Mutosy», «Meiios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOITUTAIOIINX U YesIoBeKay, «OCHOBHBIE CTAJINU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOI, MHKporpenapaTsl «CrepMaTo30HUIbl MIECKOMHUTAIOLIETO,
«SlinekneTka MIEKONMUTAIOWEro», «KapruoknHe3 B KIETKax KOpelmka JIyKa», MarHuTHas
Mozenb-anmukanus «/lenenne knetkny», monens JJHK, Monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYEeCKUE PA0OTHI:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIMpenaparax.

Tema 6. HacJjieACTBEHHOCTh M H3MEHYHBOCTH OPraHNU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pa3BuTHUs TeHETHMKH. PoJib LUTOJIOTMM U
SMOpHUOJIOTUY B CTAHOBJIEHUM I'eHETUKU. BKiag poccuiickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TeHeTHKH (TMOpUAOIOrMYEeCKH, LUTOTeHETUYECKUH, MOJIEKYISPHO-
reHerndeckuii). OCHOBHbBIE T€HETHUECKUE MOHATHUS. | 'eHeTuueckast CUMBOJIMKA, MCIIONIb3yeMasi B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTH  HACJIENOBAaHUS  IPU3HAKOB, YyCTaHOBIEHHble .  MeHnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH euHo00pa3us THOPUIOB mepBoro nokosienus. [Ipasuio
JOMUHUPOBaHMS. 3aKOH pacIlelUIeHus] NMpU3HaKoB. l'umoresa uuctorel ramer. IlomHoe u
HEIOJIHOE TOMUHUPOBAHMUE.

JurubpuaHoe  ckpeuMBaHMEe. 3aKOH  HE3aBHCUMOIO  HACJIEIOBAHUS  NPU3HAKOB.
[{uToreHeTnuecknue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEUIMBAHUS JIJIs1 ONIPEAETICHUS TEHOTUIIa OCOOM.

CuenneHHoe HacieoBaHue mpu3HakoB. Pabora T. Moprana no cCHEIUIEGHHOMY
HacJIeJ0OBaHMIO TeHOB. Hapyienue cuenieHus reHoB B pe3ysbTare KpOCCUHIOBEpa.

XpOMOCOMHasl TEOPHSI HACIEICTBEHHOCTH. | 'eHeTHuecKue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAENICHUE MoIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'oMorameTHbple U reTeporaMeTHble OpraHu3Mbl. HacrnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBoCTh. BUibl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacieICcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEepUCTUKA MOAM(PHUKAMOHHON H3MEHYMBOCTH.
BapuanuonHslil psn v BapuanuonHas kpuBas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
KayecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, iy reHOTUNHYECKasi, U3MEHUMBOCTh. KOMOMHATUBHAS M3MEHUYHBOCTD.
Meiio3 W TMOJOBOW TpollecC — OCHOBA KOMOWHATHMBHON WM3MEHYMBOCTH. MyTalimoHHas
u3MeH4YMBOCTh. Kiaccudukanms myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIe. YacTrora u



MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOU
n3MenunBocty H. U. BaBuiosa.

Buesinepnas HacneaCTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI TEHETHKH 4YEJIOBEKa:
TCHEAJIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETHYECKUN, OWOXUMUYECKUH, MOJICKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEeACNICHUE TE€HOTUIA: IIOJHOT€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIUPOBaHuEe, B ToM uucie ¢ nomoulpio I[1I[P-ananuza. HaciencrBennvle 3aboneBaHus
YejoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM IPenpacioyioKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaTwueckue ¥ TeHepaTuBHbIe MyTamud. CTBOJIOBBIC KJICTKH.
[IpuHIMIBI 310pOBOrO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKHA U JICYCHUS] TeHETHYECKUX
Oone3neil. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYCHHE MEAUIIMHCKOM T'€HETUKH B
MPEIOTBPALCHUH U JICYCHUN TeHETUICCKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoHcTpanmm:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmunel U cxembl: «MOHOTHOPHUIHOE CKPELIMBAHUE U €T0 IIUTOICHETUYECKask OCHOBAY,
«3aKOH paclIeIUICHUsT HM €ro IIMTOICHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeT,
«lurnbpunnoe ckpemmBanuey», «lluTonornueckue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeiicTBue amienbHbIX T'€HOBY», «['eHeTnyeckne KapThl pacTeHUH, )KUBOTHBIX
U 4YesioBekay, «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIUIEHHOIO C IOJIOM»,
«Kapuotunsl 4enmoBeKa W IKUBOTHBIX», «Buabpl wu3MeHunBocTH», «MoauduxkanmoHHas
M3MEHYNBOCTHY, «HacnenoBanue pesyc-akropa», «l'eneruka rpynm KpoBu», «MyTalMoOHHAS
U3MEHUYUBOCTbY.

O6opynoBanue: Moaenu-anmiukanuu «MoHoruOpuaHOe ckpemnmBanue», «HemomHoe
ToOMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBaHuey, «llepekpéct XpoMocom», MHUKPOCKON W
MuKpomnpenapat «Jpo3oduna» (HopMa, MmyTanuu (HOpMBI KPbUTHEB U OKPACKU Tena), repOapuii
«I"opox MOCeBHOMN.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydueHue pe3yabTaToB MOHOTHOPUIHOTO W TUTHOPUTHOTO
CKpeNIUBaHUs Y AP030(UIIbI Ha TOTOBBIX MUKPOIIPEIapaTax.

JlaboparopHas pabota Ne 6. «3ydeHne MoA(PUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHamu3z wmyraumid y Jpo30QMiIbl Ha TOTOBBIX
MHUKpOMpenaparax.

[Mpaktrdeckas padota Ne 2. «CocTaBieHHe U aHATTN3 POIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U ToMecThkanus. Yuenue H. U.
BaBumoBa o IHeHTpax NPOUCXOXKIEHUS M MHOT0OOpa3usl KyJIbTYpPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIHUX KMBOTHBIX. COpT, MOPO/AA, LITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCcoBbIi M MHIWBUIYaTbHBIA OTOOPHI B CEJEKIIHH
pacTeHuii u XUBOTHBIX. OIIEHKa dKCTephepa. bIU3KOpOICTBEHHOE CKPEIIMBAHUE — WHOPUIMHT.
Uucras nuaus. CkpemmBaHue 4YHCTHIX JuHWHA. [erepo3uc, wim THOpUAHAs cuia.
HeponcrteenHoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuam3anus U e€ yChexw.
HckyccTBEeHHBI MyTareHe3 W MOJy4eHUE MOJUIUIOWIIOB. JlOCTH)KEHUS CENEKIMU pPACTCHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpaciib IPOU3BOJCTBA. ['€HHAas MH)KEHEpHs. OTalbl CO3aHMS
pexomOunantHOW JIHK u Ttpancrennbix opranusmoB. Kierounas wumxenepus. Kietounbie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHui. KiloHupoBaHue BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHEe M J3Thueckue mpobnembl. MO —
TFeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTparuu:

IToptpets: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®. BaHos.

Tabmuubl u cxembl: KapTa «lleHTpbI MPOUCXOXKIACHUS M MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoasl ToMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpunmzamus», «Paborel akamemuka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KylbTypbl U KIOHHpOBaHHUE», «KoOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKH TUIOAOB U KOPHEIJIOAOB IUKUAX ()OPM U KYJIBTYPHBIX COPTOB
pactenuit, repbapuii «CellbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTHYEeCKHUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHHUS CEJIEKLMU PAacTeHUM U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIMIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035IICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIoNMOHHAS OHOJIOTHS.

[TpennocbuIku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAA TEOpHUs U €€
MecTO B OMoJoruu. BiusHue 3BOMIOIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa 3BoironUHU. [laneoHTosnornyeckue: MOCIEA0BATENbHOCTh OSIBICHUS
BUJIOB B MMAJICOHTOJIOTMUYECKOM JieTonucH, nepexoaHsie popMbl. buoreorpaduueckue: cxoacTso
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA U Pa3inuyusi SMOPHOHOB pa3HbIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOJICTBO MEXAaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHM3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennochbuik BO3HUKHOBEHHUS JapBHHH3MA.
JIBIDKyIlIMe CHMJIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OrPaHUYEHHOCTH PECYpCcoB, HeonpeAeNéHHas H3MEHUYHMBOCTh, OoOpbOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas Teopus 3Botonuu (CTD) 1 e€ OCHOBHBIE MOJIOKEHUSI.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBwxymnme cuibl ((hakTophl) BOJIOLUMU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOMHATUBHasl W3MEHUYMBOCTh. [lomymsiuoHHblE BONHBI M Jpeid reHoB. Uzomsauus u
MUTpaLys.

EcrectBenHblii oTOOp — Hampapistomuid ¢aktop 3Bomonuud. DopMbel e€cTeCTBEHHOIO
orbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT sBoitonuu. [IpuMeps! npucrnocobnennit
y Opranu3mMoB. ApoMop(}03bl U UANOAJANITALIIH.

Bun u BumooOpaszoBanme. Kpurepunm Buma. OcHOBHBIE (GOPMBI BHI000pA30BaHUA:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.



MaxponsBosrorust. @opMbl IBOMIONUH: (pUIeTHYecKas, IUBEPreHTHas, KOHBEPreHTHas,
napaienbHas. HeoOpaTuMocTh 3BOIOIHY.

[Tpoucxoxnenue OT  HeCHeUaTU3UPOBAaHHbBIX IIPEIKOB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paaualus.
JleMoOHCTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepuios.

Tabmuner w cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX KHBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIii  0TOOP», «MHOroo0Opasue copToB pacTeHuit», «MHoroobpasue Mmopon
YKUBOTHBIX), «(lomynsuum», «MyTauuoHHas U3MEHYMBOCTBY, «ApoMOp(O3bD»,
«Ununoananrtanumy», «OO0mas aereHepanus», «JlBwxkymue cuiasl 3Boionun», «Kapra-cxema
mapuipyta mytemectBus Y. JlapBuna», «boprba 3a cymectBoBanue», «lIpucrmocobieHHOCTD
opranusmoBy, «I'eorpaduueckoe B11000pa3oBaHue», « IKOJOTHIECKOE BU000Pa30BAHUEY.

O6opynoBaHue: KOJJISKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op TJII0J0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KMBOTHBIX», MO/IeNIb «OCHOBHBIE
HaIpaBJICHUs SBOIIOLUNY, 00BEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Komiekuus «@DPOpMbI COXPaHHOCTH MCKOIAaeMbIX
YKUBOTHBIX M pacTeHUi», Mojaenb ammuinkanus «llepekpéct XxpoMocom», BIaKHBIE MpenapaThbl
«Pa3BuTtne HacekoMmoro», «Pa3BuTue mATymiku», MHKporpemnapaT «Jpo3oduna» (HOpMa,
MyTaluu (GOpMBI KPbUILEB  OKPACKH Tella).

JlaGopaTopHble M IPaKTHYEeCKHUE PA0OTHI:

JlaGopaTtopHnas pabora Ne 1. «CpaBHeHHE BUIOB 10 MOP(POIOTUUECKOMY KPUTEPHUIOY.

Jlabopatopnast pabGora Ne 2. «OmnmcaHue TMPUCIIOCOOIEHHOCTH OpraHu3Ma ©  e¢
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHUE M pa3BUTHE )KM3HM Ha 3eMuie.

JonayuyHble MpeACTaBICHUS O 3apOKICHUHU KU3HU. HayuHble rMIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emjie: a0uoreHe3 W MaHchepMusi. XUMHYECKas IBONIONUA. AOHOTEHHBIM CHHTE3
OPTraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  MOATBEPKICHUE
XUMHUYECKOl sBomonuu. HauanbpHble Tanbl Ouonorunyeckoil sBomonnu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYp M BOSHUKHOBEHHE MPOTOKIETKU. [lepBhie KIETKU U HX
sBomroNUs. DOPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTAHU3MOB.

Pazeutne xu3Hum Ha 3emie 1o dpaM W nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameozoiickas spa u e€ mnepuoibl: KEeMOPHICKUH, OpPIOBUKCKHIA,
CUJIYPUICKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickast apa U €€ NepUObl: TPUACOBBIM, FOPCKUI, MEIIOBOM.

Kaiino3zolickas 3pa u €€ nepuopl: MajeoreHOBbI, HEOT€HOBbBIM, AaHTPONOT€HOBBII.

XapakTepucTuka KIMMara M TeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLHUU
PacTUTENBHOTO U KUBOTHOTO MHpa. Apomopdo3bl y pacTeHM U KHUBOTHBIX. llosiBieHue,
paciBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BONIOIUU. OCHOBHBIE CHUCTEMATUUYECKHE
TPYIIIbI OPraHU3MOB.

OBOJIOLMS  4YeJIOBEKAa. AHTpPOIMOJOTHS Kak Hayka. Pa3BuThe mpeacTaBieHUd O
MIPOMCXOXKACHUM YesloBeKa. MeTobl n3ydeHus anTpororese3a. CXoACTBa U pa3INyuMs YeJIOBEKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEeJIOBEKa.



HBwxynme cuibl  (pakTopbl) aHTpomoreHesa. HaciencTBeHHass W3MEHYHBOCTh U
€CTeCTBEHHBII 0TOOp. OOIIecTBEHHBII 00pa3 )KU3HM, U3TOTOBJICHUE OPYAHMA TPy/a, MBIIIIJICHHUE,
peub.

OcCHOBHBIE CTaJuUU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeOBEK yMEblid,
UYenosek mnpamoxoxsamuii, YemoBek HeaHaepranbckui, YenoBek pasymsbld. Haxonku
HCKOIMAEMBbIX OCTaTKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PAacCHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Uenoseueckue pacsl. OCHOBHBIE OOJBIIME pachl: €BpONEOUIHAS (€Bpa3uiicKas), HErpo-
aBCcTpayionjHas  (dPKBaTOpUaibHAas), MOHTOJOMIHAs  (a3uMaTCKO-aMEpUKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH MpPEJICTaBUTENIE YEIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHMSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoOHCTpanum:

[Toptpetsr: @. Penn, JI. [Tactep, A. Y. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacturenbHas kietka», <«OKuBoTHas kietkay, «lIpokapuoTudeckas KIeTKay,
«CoBpeMeHHasi CUCTEMa OpraHu4eckoro mMupay», «CpaBHEHME aHATOMMUYECKHUX YEpPT CTPOCHMUS
YeJIOBeKa M YelIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHYECKUX HAXOI0K
MPEIKOB COBPEMEHHOTo uenoBekay, «JlpeBHelmme moan», «peBHue mroan», «llepBbie
COBpEMEHHBIE JTIOAMN», «YemoBeueckue pachi».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OKOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIIa, HeaHJepTalblla, KPOMaHbOHIIA), CJIENKU WIM U300paKeHHUs] KAMEHHBIX OpyIui
MEepPBOOBITHOTO YeOBeKa (KaMHU-YOIIEpHl, pyOuia, ckpebia), reoXpoHoJoruyeckas Taduia,
KoJuieKUUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

[Mpaktuueckas padora Ne 1. «/3ydeHne uckomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUIEKIUSX .

OKcKypeusi «IBOJIIOLUS OPraHUMYeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAy4YHbIN Win
KpaeBeI4ecKuil My3en).

Tema 3. OpraHu3Mbl U OKPY:KA0IIasi cpeaa.

OKoNorusg Kak Hayka. 3ajauyd M pas3fenbl  dKOJOTMU. MeTonpl  JKOJIOTMYECKHX
UCCIIEIOBaHUM. DKOJIIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMsS  OpPraHU3MOB:  BOJHAas,  Ha3eMHO-BO3AYIIHAaf, MOYBEHHAs,
BHYTPHOPraHU3MEHHAS.

Okonoruyeckue ¢akropsl. Kiaccuduxanus skongoruueckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue  (aKTOpbl:  CBET,  TeMIlepaTypa,  BIAXKHOCTb.  DOTONEPHOAM3M.
[IpucnocoOneHust OpraHu3MOB K IeHCTBUIO0 aOMOTHYECKHX (aKTOpOB. buonornyeckue puTMel.

buotnueckne  Qaxkroppl. Buasl OHMOTHUECKMX  B3aMMOJEHCTBHM:  KOHKYpPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusMm, koomnepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpalu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKH MNonyiasuuu. OCHOBHBIE I0Ka3aTeNd IOMYJISILUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAA€MOCTb, CMEPTHOCTb, NpPHUPOCT, Murpanus. [uHamuka
YHCIIEHHOCTHU TMOMYJISIIUY U €€ PeryJisiusl.

JdemMoHCcTpaUMu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynbe, O. I'ekkens.



Tabmunp! u cxeMbl: kapTa «l[Ipupoanbie 308 3eminy, «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymanuny, «3aKOHOMEPHOCTM pOCTa YMCIEHHOCTH IOMYJSALUN
uHOy30pun-Tyenbku», «lIumessle Henmny.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOCHHOCTH paCTEHUI U3 Pa3HBIX MECT
OoOUTaHUS».

JlaboparopHnas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE UEPEHKOB KOJIEYCA».

[TpakTrueckas padota Ne 2. «IToacy€T NIOTHOCTH NOMYISIIMM pa3HbIX BUIOB PACTCHUI.

Tema 4. CooO1iecTBa U 3K0JI0rHYecCKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypsl — OuolleHO3a:  BMJOBaf,
IIPOCTPaHCTBEHHas, Tpoduueckas (nuuiesas). Buapl-noMuHanTsl. CBsi3u B OHOLIEHO3E.

Dkonorudeckue cucrembl (3kocucreMmsbl). [loHsTHE 00 3KOCHCTEeME M OHOTEOICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3IKOCHCTEMBI: IPOJIYLEHTbI, KOHCYMEHTbI, PEIYLICHTHI.
KpyroBopor BemecTB M NHOTOK 3HEpruu B 3Kocucreme. Tpoduyeckue (muiieBble) ypOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTelnM HKOCUCTEMbI: Omomacca,
MPOAYKIMS. DKOJOTMYECKUE TNHUpAMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTeMsbl. buonornueckoe u
XO03SICTBEHHOE 3HAUYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiunBoctu sxkocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3eMiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panunipl, cocraB u CTpykTypa Ouocdepsl.
XKuoe BemectBo M ero QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak II00aTbHOM 3KOCHUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBA3b B Onocdepe.

KpyroBopotsl BemiecTB M OHOre€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emau. AHTpororeHHbie n3MeHeHus B 6uocdepe. ['modanpHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroiunBocTu 6nochepsl. OCHOBA pallMOHATBHOTIO YNPaBICHUS MPUPOIHBIMU peCcypcaMu U HX
UCIO0JIb30BaHue. JlocTHKeHUs: OMOJIOTHH U OXpaHa MPUPOIBI.

JleMOHCTpanum:

[Toptpetsi: A. JIxk. Tencin, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «[lumesslie nenuny», «buorneHo3: coctaB u cTpykTypa», «lIpupoansie
coobmiectBay, «llenmn mnuTaHusa», «IKojoruueckas nupamuaa», «buochepa u uenosex»,
«JKocHCTEMA IHMPOKOJIUCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOWHOIo Jjeca», «bHoieHos
BofioéMay, «ArpoueHo3», «llpuMepHble aHTPONOreHHbIE BO3ACUCTBUA HA MPUPOAY»,
«BaxHeinme MCTOYHMKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeWmas
cocTaBisitolias ouocheps», «DakTopsl Aerpaganuu mouBy, «Ilapaukosslil addex», «DakTopsl
PalMOaKTUBHOTO 3arpsisHeHus 6nocgepbi», «O0mas cTpykrypa 6uochepsi», «Pacnpocrpanenue
KU3HH B Omocdepe», «O30HOBBIA 3KkpaH Omocheps», «Kpyrosopor yriepoma B O6mocheper,
«Kpyrosopot a3ora B npupozae».

Oo6opynoBanue: MO/I€JTb-aNIITUKALS «Tunuunsle OMOLIEHO3bI, repOapuit
«PacturensHble co001IECTBAY, KOJIICKIIUH «buoreHosy, «Bpegutenn — BaKHEHIIUX



CEeNTbCKOXO3SMICTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUJICKIMH pPACTeHUH U IKUBOTHBIX,
IIPUHAJUIEKALIME K Pa3HBIM 3KOJIOTMYECKUM IpylaM ogHoro Bunaa, Kpacnas kaura Pocculickoin
denepanyn, H300pakeHUsI OXPaHIEMBIX BHJIOB PACTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA INTPOTPAMMBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCI TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHS
00y4aroImuMHCs MPOrpamMM cpegHero oOmiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS mpeamera «buoyorus» BbIIEICHBI
CIIEyIOIIME  COCTaBISAIOIIME: OCO3HAHHE OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)KIaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CAMOOIPEIEICHHUIO,
HaJIMYMe MOTHBAIMM K OOydYEHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPCHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M UCTOPHUUECKUX TPAAULIMN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCs PYKOBOJACTBOBATHCS B
CBOCU  JICSITEIBbHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKaMH, [PUCYIIMMH  CHUCTEME
OMOJIOTUYECKOTO O00pa3oBaHMsI, HAIWYHE HSKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIEC IIJIaHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTra «bHOJorus» TOCTUTAlOTCS B €IUHCTBE
y4eOHOW W BOCIHTATEIHHOU JCSATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHUHCKHMU
COLMOKYJbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHM, NPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHUS M CHOCOOCTBYIOT MpOIIECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUSI U CaMOPa3BUTHs, PAa3BUTHs BHYTPEHHEN MO3UMLHUM JUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M NPaBOMOPSAKY, YEJTOBEKY TPyJIa M CTapIIEMy IOKOJECHHIO, B3AMMHOIO
YBOXKEHHUS, OEpEeKHOTO  OTHOMICHHS K  KYJIBTYPHOMY  HACJICAUI0 H  TPAJAUIMIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickon denepanuu, Npupoae U OKPYKarollen cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorusy MOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYyYaromUXCs PYKOBOJCTBOBATHCA CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXJIeHU, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacLIMpEHHUE KU3HEHHOIO ONBITa U OIBITA JIEATEIIBHOCTH B IPOLIECCE peanu3alid OCHOBHBIX
HaNpaBJIE€HU BOCIUTATEIbHON IEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA |
MIPaBOIIOPSIIKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NEATETHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATENbHBIX 3aa4, BEITTOJIHEHHH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOSKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIIMAILHBIM
IOJIOKEHHEM;



TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENBHBIX W HUCCIEAOBATENbCKUX 3a/1a4, YBAKUTEJIBHOTO OTHOUICHHS K MHEHHUIO
OIIIOHEHTOB MPU 00CYKJIEHUH CITIOPHBIX BOIMPOCOB OMOIIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApHOI U BOJIOHTEPCKOM 1€ TENIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS S

c(OpMUPOBAHHOCTh POCCUICKOM rpaskJaHCKON UICHTUUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHO#, ropaocTu 3a cBOM Kpaii, CBOIO
Ponuny, CBOH SI3BIK U KYJIBTYpY, IPOLIIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOLICHHE K MPHUPOJHOMY HACICIUI0 U TMaMATHUKAM IPUPOIbI,
HocTikeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIGHUE U pa3BUTHE
OHMOJIOTUH, TOHUMAaHUSI 3HAUEHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOI0 00I11eCTBa;

ujelHas yoe:K IEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3anmTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCHUIICKOIO HAPOIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM pPOJUTENSM, CO3JAaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHS IEHHOCTEH CEeMEHHOMN XU3HH B COOTBETCTBHH C TPATUIMSIMUA HApOIOB
Poccum;

4) 3cTeTH4ecKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

MOHWMaHHE SMOIIMOHAIFHOTO BO3ICHCTBHS KUBOM MTPUPOJIBI M €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE TPOSIBIISTH
Ka4yecTBa TBOPYECKOU JTMIHOCTH;

5) ¢wu3nyeckoro BocnUTaHHS, (POPMHPOBAHUS  KYJbTYPbl  310pPOBb W
IMOIHOHAIBLHOIO 0J1aronoIyYusi:

MOHUMAaHWE W pealin3aius 3J10pOBOro M 0e30MmacHOro oopasza KU3HU (310pOBOE MUTAHUE,
COOJTIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHSATHH W OTIBIXA,
perynsipHass (u3MUEcKas aKTUBHOCTH), OEpPEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TIPaBWJI WHAWBUIYAIBHOTO W KOJUIGKTUBHOTO 0O€3011acHOTO
MOBEJICHHSI B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEICTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YMOTPEeOJICHUS AIKOTOJS,
HapKOTHKOB, KypeHHS);

6) Tpy10BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MacCTepCTBa, TPYA0II00ue;

TOTOBHOCTb K aKTUBHOMW JI€ATEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHON HalpaBJIeHHOCTH,
CMOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBINOJIHATH — TaKYIO
NeSITeNbHOCTD;



UHTEpEC K Pa3IUYHbIM chepaM MpodhecCHOHATBHONW NEATETbHOCTH, YMEHHUE COBEPILATh
OCO3HaHHBIN BBIOOP OyaymIeil mpodeccun u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSHKEHUU BCEU
YKU3HU;

7) IKOJIOTHY€eCKOT0 BOCIUTAHUS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHU;

NOBBILIEHUE YPOBHS 3KOJOTMYECKOW KYJbTYpbl: NPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUMN I OKPYXKarOIIe Cpeibl;

0CO3HAHME TI00ATBFHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX PeIIeHHUS;

CIIOCOOHOCTH UCMOJIBb30BaTh MpUOOpeTaeMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU PEIIeHUU MNPoOJieM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOAOIOJIB30BaHUEM (COONIIOICHNE
IIpaBWJ IIOBEJICHUSI B MPUPOJE, HAIPABIECHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEINpUATUE JIEUCTBUI, NMPUHOCIIIUX BpEI OKpPYXaloleHd NPUPOJHOU Cpene,
yYMEHHE MPOTHO3UPOBATH HEONArONPHUATHBIE HKOJIOTUYECKUE IMOCIEACTBUS MPEINTPUHUMAEMbIX
JNENCTBUN U NIPEAOTBPALLATh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIIbITA
NEATEIbHOCTH  SKOJOTMYECKOM HAMpPaBIEHHOCTH, YMEHHUA pPYKOBOJCTBOBATHCS HMHU B
II03HABATEJIbHOW, KOMMYHMKAaTHBHOW M COLMAJIbHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH SKOJIOTMYECKON HAIPABIECHHOCTH;

8) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIECTBEHHOM TMpAaKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYIbTYD,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEpUIECHCTBOBAHUE 3bIKOBOM M YMTATEIbCKOW KYJIbTYPBI KaK CpPeJICTBA B3aUMOJCHCTBUS
MEXy JIFOIbMU U TIO3HAHMS MUPA;

NOHMMaHKEe crenupuKy OUOJIOTMM KaK HayKH, OCO3HAaHUs €€ poiu B (HOpPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOT'O MBIIIICHHS, CO3JaHUU LIEJOCTHOTO MPeJICTaBIeHHsI 00 OKPYKatoIeM
MHUpE KaKk O €IUHCTBE MpPHUPOJBI, 4YeJIOBEKa M OOLIecTBa, B IO3HAHUM IPHPOJHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHON ITUBMIM3ALMHN: 00ECTIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3/IaHHE NEPCHEKTHUBHBIX OMOTEXHOJIOIHH, CITOCOOHBIX
pemaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
9KOJIOTMUECKUX Mpo0sieM U olecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B IEJSAX MOBBIIMICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYyHKIIMOHAJIbHOU
IrPaMOTHOCTH O0yuyarouuxcs, GopMHUpyeMoil pu U3ydyeHuu OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB IMO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHMS I aHalu3a M OOBACHEHHs SBJICHUH
OKpY’KaloIIero MUpa M MNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JenaTh OOOCHOBAHHBIE
3aKJIIOYEHHS HA OCHOBE HAayudHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIFHO HCIOJB30BATh OHMOJIOTUYECKHE 3HAHUS ISl PeIICHUs
po0JIeM B peaibHBIX KU3HEHHBIX CHTYallUsX;



OCO3HaHHUEC LICHHOCTH HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOPa30BaHUIO U €aMOOOpPA30BAHUIO, K
aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HaHMH 1O OHMOJIOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
OTPEOHOCTAMM.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe Pe3ylbTaThl OCBOCHUS Y4eOHOro mpenMera «bHONOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMUXCS  MEKIUCHUIUITMHAPHbIC
(MexnpeaMeTHbIE) 0OLECHAYYHbIE TOHATHUS, OTPAXKAIOIIUE LIEJTOCTHOCTh HAYyYHOU KaPTUHBI MUpa
U cHenu(UKy METOJ0B IMO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, SHEPIHs,
SBJICHHE, MpPOIECC, CHUCTeMa, HAYYHBIH (PAaKT, NMPUHIHUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEJOBaHHE, HAOJIOJIEHUE, U3MEPEHUE, SKCIEPUMEHT M JIpYI'MX), YHUBEpCAJIbHBIE
yueOHble JeiicTBUs (MO3HABaTeNlbHbIE, KOMMYHUKATUBHbIE, PErYJISTUBHBIE), 00eCIeUnBatoIIe
¢dopmupoBaHue (PYHKIIMOHAJIBHOW I'PaMOTHOCTH M COLUMAIBHOM KOMIIETEHLMH OOYy4aroIluXcs,
CTIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE YdeOHble IEHCTBUS B IIO3HABATEJIbHON U
COLIMAJIBHOW MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS IMPOrpaMMbl CpelHEro oOIero odpa3oBaHus
JOJKHBI OTPaKaTh:

Osgi1aieHHe YHUBEPCAIbHBIMHI Y4eOHBIMH MIO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe JeliCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTYaJIM3MpPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHMM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHUs1), PacKphIBaThb CMBICI OHOJOTHYECKHX
MOHATHUH (BBIIENATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINUBATH CBSI3U C APYTUMHU MTOHITUSIMH);

ONpEACIATh LEIN NAEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUM HX JOCTUKECHMUS,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHSITHUSI Uil OObACHEHUS (AaKTOB M SIBICHUU KUBOM
IIPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pacCMaTpUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUYEHUS,

IIPUMEHSATh CXEMHO-MOJIENbHBIE CPEACTBA JUIsl NMPEACTABIEHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHWH B W3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUUM PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIUXCS MaTepUaIbHBIX
U HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUMN JAEITEIbHOCTH;

KOOPJMHUPOBATb W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHHE TPU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE AeCTBHA:



BJIAJICTh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIbCKON M MPOEKTHOM AEATENbHOCTH, HAaBBIKAMU
paspernieHus: mpooieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pelIeHNs IPAaKTUYECKUX 3ajay, IPUMEHEHUIO Pa3IMuHbIX METOJI0B I03HAHUS;

UCIIOJIb30BaTh pPa3jM4YHbIE BBl JACSITEIBHOCTH [0 IIOJIYYEHHIO HOBOIO 3HAHMUS, €ro
MHTEPIpPETAINY, MPEOoOPa30OBaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHMM Y4EOHBIX M COLIMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOH TEPMUHOJIOIMEH, KIIIOUEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B O0pPa30BATEIBHOW AEATEIHHOCTH H
AKU3HEHHBIX CUTYalLUsX;

BBISBJISATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUNOTE3y €€ pelIeHHs, HaxOAuThb AapryMEHThl s J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHaJM3UpPOBaTh IIOJIyYCHHbIE B XOJ€ pELICHHs 3aJauyd pe3ysbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIHsIM, OLIECHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATh LIEJICHAIIPABJICHHBIM MOUCK IMEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
podecCHOHABHYIO CPeNy;

yMETh NEpEeHOCUTh 3HAHHWA B  IIO3HABATEJIBHYI0 M  MPAKTHYECKYI0  001acTH
KU3HEAEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX [IPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBbIE WJEM, NpPEJlaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
poOJIeMbl M 3aJa4u, JIOMyCKaloIUe aJbTepHATUBHBIEC PELICHHUS.

3) pa6ora c undopmanueii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HH(OpManuu (TekcTe y4eOHOro mocoowus,
HAy4YHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPAaBOYHUKAX, KOMIBbIOTEPHBIX
0a3ax JaHHbBIX, B VIHTepHeTe), aHATU3UPOBaTh MH(POPMALMIO PaA3IMYHBIX BUAOB U (opm
IIPEICTaBICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl W MPUMEHATH pa3jINMYHble METOAbl IpPHU IOUCKE U OTOOpe
Ouo0rnueckoi nHpopMaIuu, He0OX0IMMOM JIJIs BBIITOJIHEHUS YYEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT MCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMalIbHYI0 (OpPMYy MPEACTABIECHUS OHOJOTHYECKON
nHpopmanuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauyeCcTBE CpEICTBa MpH paboTe ¢ OHOJOrHYECKOU
uHpopManen: NMpUMEHITh XUMHUYECKUe, (PrU3Hueckue U MaTeMaTU4ecKUe 3HAKHM U CUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKJIATypy, HCIOJB30BaTh M MPEe0Opa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJIJHOCTH;

BJaJCTh HABBIKAMU pACHO3HABaHUS M 3alMThl WHpOpPMaluU, HHPOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OsJagenne yHHBePCATbHBIMA KOMMYHUKATHBHBIMH J1€iiCTBHAIMU:

1) o61enune:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BCEX cepax *KM3HH, aKTUBHO y4acTBOBATh B JMAJOre
WIH JAUCKYCCHUHU IO CYILECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CYXKJIEHUSI OTHOCHUTEJIbHO BBINIOJHEHHS TpeajaraeMoil 3ajaud, Y4YUTHIBATb HMHTEPECH H
COTJIACOBAHHOCTH MO3UIUI IPYTUX YUaCTHUKOB AMAJIOra WK AUCKYCCHUN);



pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS! KOHPJIMKTHBIX CUTYallui, YMETh CMIT4aTh KOHQIUKTHI U
BECTU IIEPErOBOPBI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMM OOINEHHUS W B3aMMOACHUCTBUS, NOHUMATh HAMEPEHUs
APYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB.

2) cOBMeCTHAs AeSITeJIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOW pabOThHI MpH
pelieHnr OMOJIOru4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a/1auu;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOILMX HMHTEPECOB U
BO3MOXKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA;

NPUHUMATh [EIH COBMECTHOM JEATEeIbHOCTH, OPTraHW30BBIBATH M KOOPJIWHUPOBATH
JEUCTBUSA O €€ JOCTHKEHUIO: COCTAaBIATH IUIAH JCWCTBUM, PACHPEACISTh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pE3y/IbTaThl COBMECTHOU pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOro y4acTHHKA KOMaHbl B OOLIMI pe3ynbTar
10 pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHWE B Pa3JIMYHBIX CHUTYaIUsX,
MPOSABIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH HHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMY PeryJIATHBHBIMHU JICHCTBUSIMM:

1) camoopranu3zanusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [UId BBIABICHHMS NpoOJeM U HUX pEUIeHHs B
KU3HEHHBIX M YUEOHBIX CUTYyallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKUX 3HAHHUI LIETEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKAX IO OTHOIIEHUIO K XMBOW INPHPOJAE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPY’KaIOIMX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BATEILHOW JIEATENHHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIAH PelIeHHs MpoOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsM;

pacuIMpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTeHHH;

JieNaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH 3PYAUIIMU B Pa3HBIX 00JaCTIX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;



BJIaJICTh HAaBBIKAMU ITO3HABATEIHLHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIMTENBHBIX MPOIECCOB, UX PE3YIHTaTOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedaeKcHu
JUIs1 OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB ACITEIbHOCTY,

3) npuHsITHE CeOsT U IPYrUX:

IpUHUMATh ceOs1, TOHMMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB ACSATEIbHOCTY,

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULUH APYTOro 4eIoBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmerHsie pe3ynbraThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT crieruduueckue aias ydyeOHoro npenmera «bruonorusy HaydHbIe 3HAHUS, YMEHHS H
CrocoObl JEWCTBUI MO OCBOGHHIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWUM, BUbI
JESTeIbHOCTH 10 MOJYyYEHHUIO HOBOTO 3HAHMS M NPUMEHEHHUIO 3HAHUN B Pa3IMUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX JKU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Ouojormeu. B
porpamMMe IpeaMETHBIC PE3YIIbTaThl PEACTABICHBI IO ToaM 00yUeHHS.

[IpenmerHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ W POJIM OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOI €CTECTBEHHO-Hay4YHOH KapTHHBI MUpPa U
HAyYHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEIIOBEKA [T PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHNE OMOJIOTMYECKMX TEPMUHOB W TIOHSTHA: KH3Hb, KIIETKA,
opraHusM, Merabomu3M (0OMEH BEImIeCTB U  NPEBpallleHHEe JHEPruM), TOMEeocTa3
(camoperynsuusi), ypOBHEBas  OpraHU3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BEICHUE
(penponyKIys), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE Wu3jarath OWOJIOTHYECKHE Teopud (KJIETOYHAs, XPOMOCOMHAs, MYTaI[OHHAs,
LEHTpaJbHas JorMa MoJeKyJspHoi Ouosorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BaBunioBa) u yueHus (0 LEHTpax MHOT00Opa3us U MPOUCXOXKICHHSI KyIbTypHbIX pactenuit H. 1.
BaBuiosa), onpenensTh rpaHUIIbl X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWHW: HAOIIOJCHUE W OIMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHUH, OpraHW3amus W TPOBEICHHE OHOJOTHYECKOTO
HKCHEPUMEHTa, BBIIBM)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIY MCCIETyEeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TNOJYYEHHBIX PE3ylIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHH,
TEOPHi ¥ 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH NPOLIECCOB: 0OMEHa BEIIECTB U
MpeBpallleHs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOTO U JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOXKCHHUS, WHIUBUAYATLHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHUE NMPUMEHATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTMYECKUX IMPOLIECCOB U
SBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HU C LIENbIO 00eCIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbSl M 3I0POBbSl OKPYXKAIOIIMX JIIOAEH, COOIIOACHUS HOPM



IPaMOTHOTO TOBEJCHHUSI B OKpYXarolleil NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
WCTOJIb30BAHUS JOCTIKCHUI COBPEMEHHOH OMOJOrMHM M OMOTEXHOJOTMH JIi PAllMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS,

YMEHHUE pelaTh »3JIeMEHTapHble TEHETHYECKHE 3aJjaud Ha MOHO- W JUTHOpHUIHOE
CKpEUIMBaHKE, CLEIUICHHOE HACleJ0BaHUE, COCTABIATh CXeMbl MOHOTHOPHUIHOTO CKPEIUBAHHS
JUIS TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1TAOOpATOpHbIE U MPAaKTHYECKHE pabOThl, COOMIOIATh MpaBHIA MPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh M WHTEPIPETUPOBATH MHPOPMALHUIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHHUS M3 Pa3IMYHbIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMAaLMK, HAYYHO-TIOMYJSPHbIE MaTepHallbl), STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE U YCTHBIE COOOmeHus, o00o0mmas
OMOJIOTHMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapar OHOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOCHUS ydeOHOro mpenmera «buomorus» 6 11 knacce
JOJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE M POJIM OHOJOTHMH B CHCTEME HAy4HOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKUX H 3apyOEKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YEJIOBEKa IS PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/CpPkKAHNE OUOJIOTMYECKUX TEPMUHOB U TIOHATUIN: BU, TOMYJISALUSA,
TeHO(QOH, HBOJIOLMS, JABWXKYLIME CHiIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpPTaHU3MOB, BHJI000pa3OBaHME, OSKOJIOTWYECKHE (AKTOPHI, OKOCHCTEMA, TPOTYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIETH MUTaHUs, SKOJOrHYecKas mupamuaa, OuoreoeHos, onocdepa;

yMEHUEe WH3/aratb Ouosnorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myred spomonuu A. H. Cesepuosa, ydyeHus o
ounocdepe B. . Bepnackoro), onpeaensats rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BIa/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMHU: HAOJIOJEHUE M ONMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB H SIBICHUH, OpraHW3alys ¢ TPOBEICHHE OWOJIOTHYECKOTO
OKCIEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXKIY HCCICTyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TMOJYYEHHBIX Pe3ylIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHIH,
TEOPHii U 3aKOHOB, YMEHHUE JIeaTh BBIBOABI HA OCHOBAaHUM MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BHIIOB,
MOMYJISIIAH, TIPOIYIEHTOB, KOHCYMEHTOB, pEAYICHTOB, OHOTEOIEHO30B W OIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEHCTBHS 3KOJIOIMYECKHX (DaKTOpOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX N3MEHEHUH
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXMMHUYECKHX IHKIOB B
ouocdepe;

yMEHHUE MPUMEHSATH MOJTy4YEHHBbIE 3HAHUS Ul OOBSCHEHUS OMOJOTMYECKHX IMPOLECCOB U
SIBIICHHM, JJIS1 IPUHSATHS TPAKTHYECKUX PEUICHUH B TIOBCEAHEBHOM JKU3HU C LIETBI0 00CCIIEUeHUS
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3[0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOJIO/IEHUs HOpM
IpPaMOTHOTO TIOBEICHUS B OKpYXKalollel NPUPOAHON cpene, MOHUMaHHE HEOOXOIMMOCTU



UCTIOJIb30BAHUS JOCTHKEHHH COBPEMEHHOM ouosiorun ISt panroHaIbLHOTO
MIPUPOIOTIONBE30BAHUS,

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BELIECTB U SHEPTUU B dKOcHcTeMax (L€ MUTaHuUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHUE PAa0OOTHI, COONIONATh MpaBUIIa MPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBaTh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIep>KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3UYHBIX HCTOYHHUKOB (CpencTBa
MaccoBoi WH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccCMaTpuBaTh IJI0OATbHbIE
HKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBbIE COOOIIEHUs, 0000mIas
OMOJIOTHYECKYI0 HMH(POPMALMI0O W3 HECKOJBKHX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3iesoB U TeM (uudpossbie) JlaGopatopHasi
Ne i/ IIpakTnueckune
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIC pabora
padoTsbI
pecypcsl
bubmuoreka [JOK
1 b 2 0.5 1
HIOIOTIA Kal Hayka https://m.edsoo.ru/7f41c292
2 JKuBble cuCTEMBI U KX OpPraHU3alus 1 ﬁ:tlgzl;(r:z;zi?l57 £41292 1
bu6mmoreka [IOK
3 X i 8 1 1
MMHUYECKHUI COCTAB U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 XK 6 1
VSHEACATEIBHOCT IUICTIH https://m.edsoo.ru/7f41c292
5 Pa3MHoOkeHne 1 UHIMBUIYaIbHOE PA3BUTHE 5 1 bubnunoreka [JOK 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh M HU3MEHUYHBOCTH 3 15 bubnuotexa [JOK 1
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
F Cenexuust opranu3mMoB. OCHOBBI 3 bubmuorexa [JOK 1
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
CICPBHOC BpEM https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I1O 34 4
[MPOTPAMME



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

11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TeM (uudposrbie) JlaGopaTtopHasi
Ne ni/mn IIpakTnuyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE padora
padoThI
pecypchl
bu6mmoreka [IOK
! IBOONKONHA brONOTH o 1 https://m.edsoo.ru/7f41cc74 2
9 Bo3HuKHOBEHNE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opraii3Mbl if OKpYIOLIas Cpesia > 1 https://m.edsoo.ru/7f41cc74 L
4 Coo01iecTBa 1 SKOJTOTUYECKUE CUCTEMBI 9 bubmorexa LIOK
B . https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Peseparioe Bpen 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 25
[MPOTPAMME '



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




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBo yacos DJIeKTPOHHBIE HH(POBLIE
Ne Hara JlaGopatopHasi
Tema ypoka IIpakTHyeckue oOpa3oBaTe/ibHbIE
n/n Bcero U3ydeHH sl padora
padoTbI pecypchbl
bubmuorexa [JOK
1 buosorus B cucteMe HayK 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TTO3HAHUS KUBOM
npupojsl. [Ipaktudeckas pabora
2 NE 1p«IiIICHOJII:)30BaHI/Ie pa31J)quLIx 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6mmoreka [JOK
MPOLIECCHI U MX M3YYCHHE https://m.edsoo.ru/863e6564
4 Xumuueckuii coctaB KieTkH. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u ctpoeHue O0€IKoB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OUOIOTHYECKHE
KaranuzaTtopsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuorexa [JOK 1
KaTaJINTUYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha TpUMEPE aMHJIIa3bI
VI KaTanasbl)»
bu6mmoreka [IOK
! Yraesors. Jlumi et 1 https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hyxnemtonsie kucrotel. ATO https://m.edso0.ru/863e6d5¢c
9 Uctopus u MeTo1bl U3y4eHUs bubmuorexka [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocrHas xxvuBas
cucrema
CrpoeHnune 3ykapuoTHUYECKO
kieTku. JlabopaTopHas padora No
2 «3ydeHue cTpoeHUsI KIETOK bubmmorexa [IOK
11 pacTeHui, KUBOTHBIX, [PHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii 1MoJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE)
bubnuoteka [JOK
12 OOMeH BelecTB UiIu MeTaboJIu3M https:/m.e dsoL(E.ru 18636766¢
bu6mmoreka [JOK
13 dorocuirtes. Xemocires https://m.edso0.ru/863e7c98
. bubnnorexa [JOK
14 mepretieckitii omer https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 Jlaboparopuas padora Ne 3 05 bubnmnoreka [JOK
«Habmromeane MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKpOTIpEnapaTax»
16 buocunTes Oenka. Peakius bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsamus — OuocuHTe3 Oenka bu6mmoreka [IOK



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

https://m.edso00.ru/863e796e

18 Hexnerounsie popMmbl sku3HN — bubmmorexa [IOK
BUPYCHI https://m.edsoo0.ru/863e7540
bubmuoreka [JOK
19 DOopMBI pa3MHOKEHHST OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue u pa3BUTHE
MIOJIOBBIX KJICTOK.
21 OmnogorBopenue. JlaboparopHas 05 bubnmoreka [JOK
pabota Ne 4 «3yueHue CTpoCHUs https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpernapaTax»
29 WNunuBuayanbHOe pa3BUTHE bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'enernka — Hayka o
23 HaCJIeI[CTBeHHOZ:I/I u bubmorexa HOK
https://m.edso0.ru/863e86f2
W3MEHYMBOCTH
3aKOHOMEPHOCTH HaClIeJOBAHUS
24 npmHaKmI:. MOHOFPI6pr)IHO€ bubmorexa LIOK
https://m.edsoo0.ru/863e8878
CKpeIBaHNe
UTHOPUTHOE CKpEITBAHUE.
25 éIaKOH ielslaBHcmfo:(I) bubmmorexa LIOK
https://m.edsoo.ru/863e89a4
HACJICIOBAHMSI TIPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
26 npu3HakoB. JlabopaTopHas padoTa 0.5 bubmmorexa LIOK

Ne 5 «3yuenue pe3ynbTaToB

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO U JTUTHOPHIHOTO
CKpEIHUBAaHUS Y IPO30(D bl HA
TOTOBBIX MUKpPOIIpEnapaTaxy

7 I'enetuka noma. Hacienosanue 1 bu6mmoreka [JOK
HPU3HAKOB, CIICTUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHYMBOCTb.

HenacnenctBeHHas ”3BMEHYMBOCTb.
JlaGopaTtopnas pabota Ne 6.
28 HSy‘lIe)HHGPMOZLHp(l)HKaHI/IOHHOfI 1 05 bubmotexa [JOK
https://m.edsoo.ru/863e8efe
U3MEHYMBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO psiJia U
BapUAIMOHHON KPUBO»
HacnencrBeHHass ©3MEHUYHNBOCTb.
JlaGopatopHas pabota Ne 7. bub6nuorexa [IOK

29 . 1 0.5
«AHanM3 MyTaIuii y 1po30Qp sl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpETapaTax»

bu6mmorexa [IOK

30 Pereriica enoeica 1 https://m.edso0.ru/863e8d78
Peseprublii ypok. O000611€HHE TIO

31 TeMe «HacaencTBeHHOCTE U 1
W3MEHYHBOCTH OPTaHU3MOBY

bubmuorexa [JOK

32 (Cenekiui kak Hayka i mpoiece 1 https://m.edsoo.ru/863e9214

33 MeTobl U JOCTHXKEHUS CEIICKITNT 1 bu6mmorexa [{OK
pacTeHHi U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak oTpacib 1 bubnuorexa [IOK
MIPOM3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB T10 34 4



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

I[TPOT'PAMME




11 KJIACC

KoanuecTBO 4acos

JIeKTPOHHBbIE HU(PPOBBIE

Ne [ara JlabopaTopHasn
i Tema ypoka Beero IIpakTHYecKHe — oOpasoBare/IbHbIE paGora
padoThbI pecypcsl
1 DBOJIIOIHS K METOIbI €€ N3YYCHUS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3BuTHs NIpeACTaBICHAN 1 bubnnorexa [IOK
00 3BOJIOLMN https://m.edso0.ru/863e9570
3 MHUKpPOIBOITIOIHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
[Tonmynsus kak eMeHTapHas
4 | aopumopman pafora Ne 1 1 05 Bumonesa LIOK 1
) https://m.edso0.ru/863e99c6
«CpaBHEeHHE BUOB 1O
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBroKy11e CUiibl (3J1eMEHTapHbIe 1 bubnmnorexka HOK
(aKTOpBI) IBOIIOIIHN https://m.edsoo.ru/863e9da4
5 EctectBenHbIil 0TOOp U €ro 1 bubnmnorexka HOK
(hopmbI https://m.edsoo0.ru/863e9ed0
7 HamnpaBnenus u nytu 1 bu6mmoreka [JOK
MaKpO3BOJTOIIMN https://m.edsoo.ru/863e9cle
8 HeobpaTumocTs 3BOTIONIH 1
9 Hcropust xu3HM Ha 3eMiie 1 1
METO/Ibl €€ N3YUYEHHUS
10 I'unoTe3sl IPOUCX 0K ICHUS ) KU3HU 1 bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
11 PasBuTHe x1u3HM Ha 3eMIIe 11O 1 Bbu6nunoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

3paM U nepuosiam

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

PGBYJ'ILTaTBI OBOJIFOIUH:
HpI/ICHOCO6J'ICHHOCTB OpraHnu3smMoB
u BI/I,I[OO6paSOBaHI/IC.

bubanoreka HOK
12 Jlaopatopuas pabora No 2 05 https://m.eds;_(l).ru/863e9fde
«Onucanue NprcrocoOIeHHOCTH
Opranu3Ma u €€ OTHOCHUTEIILHOTO
XapakTepa»
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHLHOTO U YKUBOTHOTO
mupa. [Ipaktrueckas padota Ne 1 bubnmnoreka HOK
13 0.5
«M3yueHne UCKOTTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJIIEKITHSIX )
14 CoBpemMeHHas cucrteMa bubnmnoreka [JOK
OpPraHUYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YETIOBEKa bubmuorexa [JOK
(aHTpOTIOrCHE3) https://m.edsoo.ru/863eac2c
16 JBxynme cuisl (pakTopbl) bubmuoreka [JOK
AHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH YBOTIOLINHI
yesoBeKa
18 Yenoseueckue pacsl U IPUPOIHBIE bubmuoreka [JOK
ananTaly 4eIoBEeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O6001IEHNE IO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJIie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9fde
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Cpenpl oOuTanus u

bu6nuoreka [IOK

21 9KOJIOTHYECKHE (PaKTOPBI https://m.edsoo.ru/863eafec
AOuoTtudeckre GakTophl.
JlaGopaTtopHnas pabora Ne 3.
«Mopdornoruueckre 0COOCHHOCTH

22 paCTSI({bI/Iﬁ U3 pa3HbIX MECT 0.5 bubnrorexa LIOK

https://m.edsoo.ru/863eb10e
obutanusny. JJaboparopnas padbota
No 4. «Bnausitnue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJeycay
bubmuorexa [JOK

23 buomitieckue ¢aTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysityd. [Ipaktuyeckas pabota

24 Ne 2 «JToxcuéT mI0THOCTH 0.5
MOMYJISIIIMIA Pa3HBIX BUIOB
pacTeHu»

o5 Coo0b1iecTBa OpraHU3MOB — bubmuotexa [JOK
OunoreHo3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CHCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTeNn

7 AKOCHCTEMBI. IKOJIOTUYECKHUE bubmuorexa [JOK
nupamuibl. CBOWCTBA HIKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust

28 [Ipuponansle 3xoCHCTEMBI

29 AHTpPOTIOTEHHBIE YKOCHCTEMBI

30 Buocdepa — rinobanpHast bubmuoteka [JOK

IKOCHUCTEMA 3EMIIU

https://m.edsoo.ru/863ebb5e



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

3aKOHOMEPHOCTH CYLIECTBOBAHMUS

bu6nuoreka [IOK

31 o6rochepsr 1 https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Ouochepe 3emnn 1

33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEUCCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600mEeHNe

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKUE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I1O 34 25

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MMPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YyJ/IbTaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTeHBHOﬁ MporpamMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJU OUOJIOTMH B CUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAayK, B POPMUPOBAHUHM COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTUHBI MHUPAa M HAYYHOTO MHUPOBO33PCHUS; O
BKJIAJIC POCCHUMCKHX M 3apyOC)KHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu; (yHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHS

JKN3HCHHBIX 3aJ1a4

YMeHue packpbiBaThb COACp)KaHHWE OHUOJOTHYECKUX TEPMUHOB U
MOHSATUM: KU3Hb, KJIETKA, OPTaHU3M; MeTa00Jn3M (OOMEH BEIICCTB U
MpeBpalleHle DJHEPruM), TOMeocTa3 (camMoperyisuus), YpOBHEBas
OpraHMU3aIMs KUBBIX CHCTEM, CAMOBOCIPOHM3BEJCHUE (PErmpOaYKIHS),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTL, POCT U PA3BUTHUC

VYMeHue u3naratb OMONIOrHYeckue Teopur (KJIeToyHas, XpOMOCOMHasl,
myTannoHHas), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yueHus (0 IEHTpax MHOrooOpaszus M MNPOUCXOXKIEHHUS KYJIbTYPHBIX
pacrenuii H.U. BaBunoBa), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

VYMeHue BIageTh METOAaMH HAay4YHOTr'O IIO3HAHUA B Ouoyioruu
(Ha6J’II-OI[eHI/Ie U OIMCAHUC KXUBBIX CHCTCM, HNPOLECCOB U HBHCHHﬁ;
opraHu3anus u IIPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBUKCHHUEC TUIIOTE3BI, BBIABJICHUC 3aBHCHUMOCTH MCKOY
HUCCIICAYCMBIMH BCIIMUYNHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOPI/If/'I U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJAbI HA OCHOBAHUH MMOJIYYCHHBIX pe3y'J'IBTaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC MPU3HAKK BHPYCOB, KIIETOK
MPOKAPUOT W OYKAPHUOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMpPOILIECCOB OOMEHa  BEIIECTB U
MPEeBpAICHHUs] DHEPTHH B KIIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO W
SHEPreTHUeCKoro  oOMeHa,  XEeMOCHHTe3a, MHTO03a,  Meio3a,
OTIOZIOTBOPEHUS,  Pa3MHOXKCHHS, WHIUBUAYATHHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMeHHe TpPUMEHATh IONyYCHHBIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX TPOLECCOB M SIBICHHM, ISl NPUHITUS MPAKTHUECKUX
peLIeHHIi B TOBCETHEBHOMN KHU3HU B LIEJsX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBbS M 3710POBbSI OKPYXKAIOLIHX JIFOJEH, COOMI0ICHNST HOPM
IPaMOTHOTO  TOBEACHUS B  OKPYKAalOIIEH NPUPOTHOH  cpere;
NOHUMaHHE HEOOXOAUMOCTH UCIIOJIb30BAHUS JOCTHKCHUI
COBPEMEHHOM OMOJIOTUM W OHOTEXHOJOTMHA JUIs PAlOHAJIBHOTO

MMpHUPOAOITIOJIb30BaAHHA

YMenue peiiath 3JICMCHTAPHBIC T'CHCTHUYCCKUC 3aJja4id Ha MOHO- U
,I[I/IFI/I6pI/I,I[HO€ CKpC€IIMBAHUE, CLCINJIICHHOC HACJICAOBAHUEC, COCTABIIATH
CXCMbI MOHOI"I/I6pI/II[HOl"O CKpCIIUMBAHUA JJIA IMpCaACKa3aHuA

HaCJICOJOBaHU IPHU3HAKOB Y OPraHnu3MOB

YMeHue BBINONHATH JIADOpAaTOpHbIE U MPAKTHYECKUe PpaboThl,
coOnrofaTh mpaBWwia mpu padbore ¢ yueOHbIM M JabOpaTOPHBIM

00opyI0BaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOro COJEpKaHUs, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3ianuHbIX UCTOYHHKOB (CMMU, HayyHO-IONYIsSpHBIE MaTepUAIbI);
ATHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEJOBaHUM B OHOJIOTHH,

MCIUINHC, OMOTEXHOJIOTHUU

10

VYMeHHe co3aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111351 6MONOTHYECKYI0 HH(POPMALIUIO U3 HECKOIBKUX HCTOUHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KJIIACC

Kon
NMpOBEPIEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0o11ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTE U POJIM OUOJOTHUH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAyYHOTO MHPOBO33PEHUS; O
BKJIA/IE POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; (yHKIMOHATIHHOM TI'PAMOTHOCTH YEJNOBEKA ISl PELICHUs

JKHN3HCHHBIX 3aJJa4

YMeHue packpbiBaTh COACp)KaHHE OWOJNOTMYECKUX TEPMUHOB U

MMOHSATHH: BUJ, IMOITYJIALNA, I‘GHO(bOHII, OBOJIIONUSA, ABWIKYIIUC CHUJIbL




(daxTopsr) IBOJTIOINH, MPUCIIOCOOJIEHHOCTD OpPTaHU3MOB,
BU000pa30BaHue, HKOJIOTHUECKUE (axTopsl, IKOCUCTEMA,
MNPOAYLCHTHI, KOHCYMCHTHI, PECAYLUCHTHIL, nenn IIUTaHUuA,

AKOJIOTHYECKas MUpaMuIa, OMoreoreHos, ornochepa

YMenue uznaratb OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTeTMYeCKas  TEOpHUs  DSBOJIIOLMK), 3aKOHBl U
3aKOHOMEpHOCTH (3apojslieBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HanpasiaeHuil u nyrei spomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHaackoro), ompenensaTb TpaHHUIBl  UX

IMPUMEHUMOCTH K )XHBBIM CUCTEMaM

YMeHue BIafeTh METOJAMH HAyYHOTO TO3HAaHUA B OHOJIOTHH
(HaOmroJICHHE W OIMCaHWE JKMBBIX CHCTEM, IPOIIECCOB M SIBICHMIA;
opraHu3aisi ¢ IPOBEJCHHE OHOJIOTMYECKOr0  AKCIICPUMEHTA,
BBIABHIKEHHUE  THIIOTE3DI; BBISIBJICHUE  3aBHCUMOCTH  MEXKIY
HCCIICTyeMbIMU BEIMYMHAMH, OOBSICHCHHE TOJTYyYECHHBIX PE3YJIbTATOB,
WCIIONIb30BAaHHBIX HAyYHBIX TMOHATUN, TEOPUN U 3aKOHOB;, yMEHHUE

ACJIaTh BbIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pCSYHbTaTOB)

Ymenue BBIJIETIATH CYLIECTBCHHbIE IIPU3HAKU CTPOCHMS
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, MOMYJSIIHUN, NPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTE€OI€HO30B U  3KOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOTO  O0TOOpa, BUA000pa30BaHUS, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI,
IIEPEHOCA BEUIECTB U NIOTOKA YHEPTUH B DKOCHCTEMAX, AHTPOIIOT€HHBIX
WU3MEHEHHUI B DKOCHCTEMAX CBOEH MECTHOCTH, KpPyrOBOPOTA BEILECTB U

OMOre0OXMMHYECKUX IIMKIJIOB B Orochepe

YMeHHe TOpUMEHSTh TONy4YeHHbIE 3HaHWs AN OOBICHEHHS
6I/IOJ'IOFI/I'-ICCKI/IX HpOHeCCOB nu HBHGHI/If/’I, JJISA HpI/IHHTI/Iﬂ HpaKTI/I'-IeCKI/IX
pEIIeHUi B MOBCETHEBHOM KM3HU B IEJsIX o0ecreueHus 0€30MacHOCTH
CBOETO 37I0POBBS U 3[IOPOBBSI OKPYKAIOIIMUX JIOACH, COOTI0OICHUS HOPM
rPaMOTHOTO TIOBEIEHHS B  OKpYXKalollell MPUPOAHON  cpere;
IIOHNUMAHUEC HeO6XO)II/IMOCTI/I HCIIOJB30BaHUA )IOCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTHH JIJIs1 pallHOHATILHOTO TIPUPOIOTIONH30BAHHS

YMeHnue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKUe 3aaa4u, COCTaBJIATH

CXCMEI IICPEHOCA BCUICCTB U SHCPI'UU B SKOCUCTCMAX (I_IGHI/I l'II/ITaHI/ISI)

YMeHue BBIIONHATH J1IA0OpaTOpHBIE M MpPaKTHYeCKHe paboTsl,
coOmoaTh mpaBuwia mpu pabore ¢ ydyeOHBIM U J1a0OpaTOPHBIM

o0opynoBaHueM




YMeHne KpUTHUECKU OLEHUBATh U WHTEPIPETHPOBATh MHGOPMAIUIO
OHMOJIOTMYECKOT0 COJIEPIKaHUsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayyHO-IIONYJIsipHBIE MaTepUallbl);

? paccMaTpuBaTh ri100aJIbHbIC IKOJIOTUYECKUE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3ULIUIO
YMeHune co3aBatb COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKHUX UCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATUMHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 9JIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

buonorus kak Hayka

11

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonormum B (popmMuUpoBaHUU

COBpEMEHHOM Hay4yHOU KapTUHBI Mupa. CuctemMa OMOIOTHYECKUX HAYK

1.2

Mertoabl 103HaHMS KMBOIM MPUPOIBI (HAONIIOJEHHE, SKCIIEPUMEHT, OIUCAaHMUE,
U3MEpEeHHe, Kiaccu(UKalys, MOJCIUPOBAaHUE, CTAaTUCTUYECKass 00paboTKa

JTAaHHBIX )

JKuBble cucTeMBI M UX OpraHu3anusa

2.1

Xusble cucrembl (OGuocucTeMbl) Kak IpeaMeT usyudeHus Ouosoruu. CoiicTBa

OuocucTeM U UX pazHooOpaszue

2.2

ypOBHI/I OpraHu3anunuu OHoCHCTEM: MOJICKy.]'IHpHO'FGHCTH‘ICCKHIZ, KHGTO‘IHBIIZ,

OpraHU3MEHHBIN, MOMYISIIIIOHHO-BUI0BOM, 9KOCUCTEMHBIN, OnochepHbIit

XHWMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTAaB KJIETKH. XHMHYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JeMEHThl. Boma w© MuHepanbHble BemecTtBa. @OYHKUMHM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJIICTKC. HonnepmaHHe OCMOTHYECKOTO OajaHca

3.2

benku. CocrtaB u crpoeHue OenKoB. AMHMHOKHMCIOTBI — MOHOMEPBI OEIJIKOB.
He3ameHnMble ¥ 3aMEHUMBIE aMHUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpbl O€IKOBOI MOJIEKYJbl (IIEpBUYHASL, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHEe CBoiicTBa OenkoB. buonoruueckue
GbyHKIHN OEIKOB.

depmeHTHl — Ouosoruueckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LHEeHTp, cyOctpartHas crneuupuunocts. Kodepmentsl. Burtammubl. Otamuus

(bCpMeHTOB OT HCOPIraHNYCCKUX KAaTaJIN3aTOPOB

3.3

VYreBonbl: MOHOCaxapuasl (TJIFOKO3a, pru0o03a M JIe30KCHpH003a), IrUcaxapuabl
(caxaposa, nakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEeH, IIeJIJTI0I03a).
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuper:  Tpurnunepunsl,  crepounsl,  docomunuapl.  [mapodunsHo-
ruapodoOHbie cBoiicTBa. buonormdeckue Qynkumu nunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB U JIMIIUA0B KaK UCTOYHUKOB SHCPTUA

3.4

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciot. Crtpoenune u ¢ynkuuu JIHK. Crtpoenne m ¢ynknmu PHK. ATO:

CTpoeHue U PyHKIUH

3.5

[urosorus — Hayka o kietke. Knerounas teopust. MeTopl H3ydeHuUs: KIETOK

3.6

Knerka kak menoctHas xuBas cucrema. OOuiye Npu3HAKU KJIETOK: 3aMKHYTAas
HapyxHass meMmOpana, Mosiekyisl JIHK kak reHermueckuil ammapar, cucrema

cuHTE3a OenKka

3.7

Tunsl kneTok: sykapruoTudeckas U npokapuotudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUeckoi  kieTku. Kierounas crenka Oakrtepuit. CtpoeHHE
JYKapUOTHUECKOW KIIeTKHM. OCHOBHBIC OTIWYMUS PACTUTEIHHOM, >KMUBOTHOM M

IprOHOMN KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, HX
¢byskuuu. [InazmaTrueckas memOpana, e€ cBoiictBa u pyHkun. [{utornasma u eé
opranouzpl. OHOMeMOpaHHbIE OPTaHOMABI KJIETKH: SHAOIIa3MaTHUecKas CeTh
(BIIC), anmapar ['ompmxu, auzocomsbl. [lomyaBTOHOMHBIE OpraHOMIBI KIIETKU:
MHUTOXOHJPHUH, IUIACTUABL. [IpoHCXOXKIeHHnE MHUTOXOHIAPUM W IUIacThA. Buibl
wiactul. HemeMOpaHHbIE OpraHOM/IbI KJIETKU: PUOOCOMBI, KIECTOYHBIA IEHTP,

PECHUYKH, KTYTHUKH. (DYHKI_[I/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHHe sapa: siepHas 000JI0uKa,

KapuoIuia3Ma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcOPT BELIECTB B KIETKE

)KI/BHeI[eSITeJ'ILHOCTL KIJICTKH

4.1

OOMeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTeTHUYECKU OOMEH) — JBE€ CTOPOHBI €IWHOTO IMpoIecca
MeTtabonu3ma. Tumnsl oOMeHa BeliecTB: aBTOTPO(HBIA U reTepoTpodHbIi. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHNUN SHEPIUH B KIICTKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas ¢a3wl poTocuHTe3a. Peakunu GorocunTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a ISl KU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CHOCOOBI TOBBIMIEHUS €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocHHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAue€HHUE XEMOCHUHTEe3a s

’KU3HU Ha 3emiie

4.3

DHepreTudecknii oOMeH B KieTke. PacliernyieHue BelIeCTB, BBIICICHHE U
AKKyMYyJUPOBaHUE OJHEPTrUM B KIETKE. OTambl JIHEPreTHYECKOro OOMeHa.
I'mukxomus. bpoxkenne u ero Buabl. KucmopogHoe OKHCICHHE, WA KIECTOYHOE

npixanue. D eKTUBHOCTh SHEPreTHUECKOro 0OMeHa

4.4

Peakiun matpuyHoro cunresa. I'enernyeckas nnpopmanus u JJTHK. Peanuzanus

TeHETUYECKON HMH(pOpManMK B KiIEeTKe. [ €HEeTHYECKHWH KOJ M €ro CBOMCTBA.




Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsiius — 6uocunTes Oernka.

Komuposanue amuaokuciot. Pois pubocom B 6uocunrese Oenka

4.5

Hexnerounsie ¢Gopmbl xku3Hu — BUpPYCHl. Mctopus otkpeitusi Bupycos (JI.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS W IKH3HEACATEIHLHOCTH BHPYCOB.
bakrepuodaru. boye3Hn pacTeHMii, >XKMBOTHBIX M UEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc nmmynozaedunura yenoeka (BUY) — Bo3oynurens CITHda.

[Mpodunakrrka pacrpocTpaHeHHsI BUPYCHBIX 3a00IeBaHUH

PasMHOkKEeHME U MHIUMBUYAIBHOE PAa3BUTHE OPraHU3MOB

5.1

Knerounsnii 1uKI, WM KU3HEHHBIM WK KieTku. HaTepdaza m MHUTO3.
[Ipoueccel, mpotekaronyie B uHTEepdase. Pernmukanus — peakmusi MaTpUIHOTO
cunteda JHK. Crpoenune xpomocom. XpOMOCOMHBIM HaO0Op — KapHUOTHII.
JIMMIIONAHBIE M TalIOMJIHBIM  XpPOMOCOMHBIE  HAOOpBl.  XPOMATU[IBL.
[uTosiornyecknue OCHOBbI PA3MHOKEHUS W HMHIUMBHUAYAJBbHOTO Pa3BUTHUA
OpPraHU3MOB.

Henenne xnetkn — muto3. Craguum murosa. IIponeccel, nmpoucxondinue Ha

Pa3HbIX CTAAUAX MHUTO34A. buonornueckuii cMBICII MHTO3a

5.2

@®opMbl pa3MHOKEHHUs] OpPraHU3MOB: Oecrojioe U mosioBoe. Buabl Gecronoro
pasMHOXEHHUs: [eJIeHUEe HaJBO€, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTaHMU3MOB, €TI0 3BHAUYCHUC IJIA CCIICKIIUN

5.3

ITonoBoe pa3sMHOXKEHHE, €r0 OTINYUS OT OECIIONIOro.
Meiio3. Cragumn Menosza. llponeccsl, mpoucxopsiue Ha CTaauax Melosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmsica u

3HaYEeHNE MEN03a

5.4

I"ameTorenes — npouecc 00pa30BaHMs MOJOBBIX KJIETOK Yy KMBOTHBIX. [Tos0BbIE
JKeJe3bl: CEMEHHUKU U anyHMKH. OOpa3oBaHMe U Pa3BUTHE IMOJIOBBIX KJIETOK —
raMmer (CriepMaTo30M]l, SHUIEKIeTKa) — crepMaroreHe3 u ooree3. OcobeHHOCTH

CTPOECHUS AUIEKIIETOK U ciepmMaTo30u10B. OmiogoTBopenue. [TapreHorenes

5.5

WupuBuayansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHMOHANIbHOE  pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX KMBOTHBIX:
npoOreHue, racTpyisiuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUSA: TpPSAMOE, HempsiMoe (JIMYnHOuYHOe). Brushue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOZCTBA.

Pocrt u pa3Butue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaguu Pa3BUTUA

HaCJIe[[CTBeHHOCTI: 1 UBMCHUYUBOCTH OPraHU3MOB




6.1

[Ipenmer u 3amaum reHeTUku. Mcropust pa3BuThsa reHeTuKd. Bxiiag poccuickux
U 3apyOexHBIX yY€HBIX B Pa3BUTHE TEHETUKUA. METOAbl TEHETHKH
(TMOPUIOTIOTUYECKUH, UUTOT€HETUYECKUH, MOJICKYJIIPHO-TEHETUYECKU ).
OcCHOBHBIE T€HETUYECKHE MOHATHS. | eHeTnYecKas CUMBOJIMKA, HCIIOJIb3yeMas B

CcXeMax CKpelMBaHUuI

6.2

3aKOHOMEPHOCTH HACJEeIOBaHMs TPU3HAKOB, ycTaHoBleHHble [. Mennenem.
Mounorubpuanoe ckpeuBaHue. 3aKoH €IuHOO0Opas3usi TUOPUIOB MEPBOTO
nokoneHus. IlpaBwio [1OMUHHpOBaHUA. 3aKOH pPAaCIICIUICEHHUS IPU3HAKOB.
['unioresa unctorsl ramer. [losIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHUS MPU3HAKOB.
[{uToreHeTM4eCcKre OCHOBBI JAUTHOPUIHOTO CKpEHIMBaHHSA. AHaIW3UpYIOIee
ckpeuuBanue.  lMcnonp3oBaHME — AHAIM3UPYIOLIETO  CKpEIIMBaHUS Ui

oIpeziesieH!s] TeHOTUIIa 0co0u

6.3

CuemnieHHOe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HaclleIoBaHUIO TeHOB. HapyiieHue cLeuieHuss TE€HOB B pe3ylbTare
KPOCCHUHIOBepa. XpOMOCOMHAasi TEOpHUsl HAacleACTBEHHOCTH. I|'eHeTndeckue
KapThl.

I'enetnka mosia. XpoOMOCOMHOE OIpeJesieHHue Mosa. AyTOCOMBI M IIOJIOBbIE
XPOMOCOMBEI. I'omorameTHBIE H reTeporaMcTHbLIC OPraHU3MBbI. HaCHe}IOBaHI/IC

MMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

6.4

N3menunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEICTBEHHAs M HACJEACTBEHHAS.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIUGUKAMOHHOW HW3MEHYMBOCTU. BapualMoHHBIM psag M BapUallMOHHAA
kpuBas. Hopma peakuum npusHaka. KonndecTBeHHBIE M Kaue€CTBEHHBIE

IIPU3HAKH U UX HOpMaA pCaKIuu. CBolicTBa MOI[I/I(I)I/IKaI_[I/IOHHOI\;I HN3MCHYHMBOCTH

6.5

HacnenacTBennass, wiM reHOTHUNUYECKas, W3MEHYUBOCTh. KomOuHatuBHas
W3MEHUYMBOCTh. Melo3 U TOJNIOBOM Tmporecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMoHHas W3MEHYUBOCTh. Kiaccupukamus MyTaiuii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. YacToTa U NpUYMHBI MyTaunid. MyTrareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHON n3MenunBoctu H.M.

Baswuiiosa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
YyeJIOBEKa: reHeaJIOTHYECKHH, OJIM3HELIOBEIH, IIUTOT€HETHYECKHU,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OmpeaeleHue
TCHOTHIIA:. ITOJIHOTCHOMHOC CCKBCHHpOBaHI/Ie, FeHOTI/IHI/IPOBaHI/Ie, B TOM 4YHCJIC C
momomnpio III[P-ananm3a. HacnencrBeHHble 3a0oiieBaHUS dYeIOBEKa: TCHHBIC
00se3Hu, OOJIE3HU C HACIEACTBEHHON MPEpacloioKeHHOCThIO, XPOMOCOMHBIC

6one3nu. ComaTthyeckue M TeHEpaTuBHbIE MyTauuu. [IpUHIMIBI 370pOBOTO




oOpa3a KW3HM, JUATHOCTUKH, TMPOPHIAKTUKH W JICYCHHUS TEHETUYCCKUX
OoJie3He. MearKO-TeHeTHYeCKOe KOHCYIbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKOMN

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUICCKUX 3a00JIeBaHUI YeI0BEKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenekuusi Kak Hayka W Tpoliecc. 3apoKIeHHE CEJIEKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuid. LIeHTphl MpOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. CopT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CEeJNEKIMU. MacCOBBII M WHAMBUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpeuBaHue — MHOpUIMHr. Yucrtas auHusa. CKpeUlMBaHHWE YHUCTHIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuina. HeponcTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas ruOpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
IIOJIyYEHUE TOJUIIONIOB. J[OCTMKEHUS CENEKUHUH DPACTEHUH, JKUBOTHBIX WU

MHUKPOOPraHu3MoOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOACTBA. ['€HHAs WHIXKEHEpUs. Tallbl
co3nanus pexomOuHaHnTHOW JIHK wm TpaHcrennpix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pactrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpPraHM3MOB. DKOJIOTUYECKHE U AdTHueckue mnpodnembl. MO — reHeTHuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpraHnu3MbI

11 KJIACC

Koxn

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

OBOJIIOIMOHHAS OUOJIOTUSA

11

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuu.  llameoHTonornmueckue:  MOCIENOBATENBHOCTD
IIOsBJICHUA BHJIOB B MaJICOHTOIOTHUYECKOM JICTOIIMCH, TCPEXOIHEBIC q)OpMI)I.
buoreorpaduyeckue: cxonctBo u paznuuve ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXO/ICTBA U PA3IUYUs SMOPUOHOB pPa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTMUYHBIE, aHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MCXaHHM3MOB HACICACTBCHHOCTH M OCHOBHBIX META00IHYECKUX HYTCI\/JI Y BCCX

OpraHU3MOB




1.2

OpomounonHass teopus Y.  [apBuna. [lpennocbulku  BO3HUKHOBEHUSA
napBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TIPU OTPAHMYEHHOCTHU PECYPCOB, HEOMpeelEHHAs U3MEHUMBOCTD,

O0opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBINH O0TOOD)

13

Cunrernueckas Tteopuss s3Bomonuu (CTD) U OCHOBHbIE €€ IIOJIOXKEHUS.

MuxposBontouus. [lonyisius kak eqMHAIA BUIA U IBOJIFOLUU

14

JBwxyue cuibl ((pakTopbl) SBONIIOLMH BHJIOB B IpHUpoJe. MyTalHMOHHBIHA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsinuoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIH 0TOOp — HanpaBisIOMUi GakTop
sBoOJIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh  OPraHU3MOB KakK pe3yibTaT SBoMONUU. [Ipumeps
PUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOALANTALINY.

Bun u Bunoo6pasosanue. Kputepun Buna. OcHoBHbIE (hOpPMBI BUA0O0OOpa30BaHUS:

reor pa(bnquKoe, 9KOJIOTHYCCKOC

15

MakposBomroris.  Popmbl  dBoTIOIMU:  (pMIIETHYECKas,  JMBEPreHTHas,

KOHBEpIeHTHas, napajuienbHas. HeoOpatuMocTs 3Boonun

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

2.1

JloHay4yHble IIPEACTABJIECHUS O 3apOKICHUM JKW3HU. HayuyHble Tunoresbl
BO3HMKHOBEHHS >KM3HU Ha 3emje: abuoreHe3 W MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIBHOE IOATBEP)KICHUE XHMHUYECKOW IBOJIOLIHH.
Hauanenbie stanbl 6monormyeckoi ssomrouuu. ['mnoreza PHK-mupa. Ilepsrie

KJICTKHU U UX 5BOJIFOIIHA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. l[lameosoiickas 2pa W €€ TEpHOIbl: KEMOPHUICKHUH,
OPIOBUKCKHW, CHIYPUMCKUH, JI€BOHCKUM, KaMEHHOYTOJIbHBIMA, IEPMCKHUM.
Me3o30licKkas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKU, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoJbl:  MaJCOTCHOBBIM,  HEOICHOBBIMH,
AHTPONOTECHOBBIN. XAapaKTEPUCTHUKA KJIMMAaTa M TEOJIOTUYECKUX IPOIECCOB.
OCHOBHBIE ATaIbl YBOJIOLUNA PACTUTEIBLHOTO U JKUBOTHOTO MHUpa. ApoMop(h o3kl y
pacTeHud W KUBOTHBIX. [losiBIeHHMe, pacuBeT W BBIMUpPAHHE TPYMII KUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHn4eCKoro Mupa KakK OTPaXCHHUEC  SBOJIIOLUU. OCHOBHEIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPraHU3MOB

24

DBOJIIOLIMS YEJIOBEKA. AHTPOMOJOrMs Kak Hayka. Pa3BuTHE mpencTtaBieHU O

IMPOUCXOXKIACHUN YECIOBCKA. MGTOI[BI HU3Y4YCHHUS aHTPOIIOI'CHE3a. CXO,Z[CTBa n




pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymiue cuibl (akTopsl) aHTponoreHe3a. HacnencrBeHHast H3MEHUYUBOCTD H
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUi

TpyJa, MbIIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaaUM M BETBU SBOJIOLMM YEJIOBEKA: aBCTPATONUTEKH, YernoBek
yMenbid, YenoBek mnpsAMoxoisamuid, YenoBek HeaHAEpTAIbCKHM, YemoBek
pa3yMHbIii. Haxoaku MCKOMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHUs, 00JacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJBIINE PACHL: €BPOIECOUAHAs (€Bpa3HiicKas),
HEerpo-aBCTPaJIONIHAS (3KBaTOpHANIbHAS), MOHTOJIOU/THAS (a3uarcko-
amepukaHckas). UepThl NprUCIOCOOIEHHOCTH NPEACTABUTENIEH YETIOBEUECKUX Pac

K YCIIOBHUSIM CyIIeCTBOBaHUsA. EquHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Msbl U OKpYKarolas cpeia

3.1

DKoJorus Kak Hayka. 3ajadd U pas3Aelibl SKOJIOrHU. MeToabl 3KOJIOTHYeCKUX
UCCIe0BaHui. DKolornueckoe MupoBos3penue. Cpenpl 00UTaHUs OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, IOYBCHHAs, BHYTPHOPraHU3MCHHAA

3.2

Okonormyeckne  Qakropel.  Kiaccudukanuss — 9KOIOTrHYeCKHX  (PaKTOpOB:
abuoTrnyeckne, OMOTHUECKHME U aHTPONOreHHble. JleWCTBUE HKOJIOTMYECKUX

(hakTOpOB HA OPraHU3MBI

3.3

AOnoTHYECKHE (I)aKTOpBIZ CBCT, TCMIICpaTypa, BJIAXKHOCTS. cDOTOI’IepI/IO,Z[I/I?»M.
HpI/ICHOCO6HeHI/I${ OpraHu3sMoB K OCHCTBHUIO a0MOTHYECKUX Q)aKTOpOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropbl. Buasl OMoTHYeCKHMX B3aUMOACHCTBMN: KOHKYpPEHLUS,
XMIIHUYECTBO, Mapa3suTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJ1eOHUUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAJIM3M, HEUTpaiu3M. 3HAUeHHUE  OHMOTUYECKUX

B3aHMOJCHCTBUM IS CyHICCTBOBAHUA OPTraHU3MOB B IPUPOAHBIX COO6IJ_ICCTB3.X
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OKOJIOTHYECKHE XapaKTCPUCTUKU TIOIMyJIAIHHN. OCHOBHEIE IIOKa3aTcin
MNOomyJiaquu: 4YHUCICHHOCTb, IINIOTHOCTh, POXIACMOCTb, CMEPTHOCTH, ITPUPOCT,

MHUrpanus. J[nHaMuKa YUCIEHHOCTH MOITYJISIUY U €€ PeryJisnus

COO6III€CTBa " 3KOJIOTUYCCKUEC CUCTEMBI

4.1

CoobmiectBo opranu3mMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJOBas,
NIPOCTPAaHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-nomuHanTel. CBsi3M B

ouoleHo3e

4.2

Okojoruvyeckue cuctembl  (9kocuctembl). [lomsitue 00 dKOcHUCTEeME W




ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYIIEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BelecTB U MOTOK PHEPTUU B SKOCUCTEME.
Tpoduueckue (muieBbie) YpOBHU OJKOCHCTEMBbI. [luileBble Lenu U CeTH.
OcHOBHBIE TIOKA3aTeNH HKOCHCTEMBI: OHMoMacca, MPOAYKIHSA. DKOJIOTUYECKHE
MUpaMHUIIbl: TPOAYKLIMH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBa 3KOCHCTEM:

YCTOWYMBOCTD, CAMOpPETryJIsiiusi, pazsutue. Cykueccus

4.3

[Ipupoanble 3K0ocHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOreHHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qaktop ycToWumBocTH dSKocucTeM. CoxpaHeHue

OHMOJIOTMYeCKOro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocepe. ['panHunpl, coctaB U CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OHMOCHEpHl Kak
r00anpHOM AKOCHCTEeMBl. JIMHAMHUYECKOE paBHOBECHE W OOpaTHas CBS3b B
onoctepe. KpyroBopoTsl BemeCTB W OHOTCOXMMHUYECKHE IMKJIBI DIIEMCHTOB

(yrnepona, azota). 30HaIbHOCTH 6uochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Onocdepe 3eMian. AHTPOMOTeHHbIE U3MEHEHUs1 B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAIFHOTO  YOPABICHHS MPUPOJHBIMU  pecypcaMH U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTUHU U OXpaHa IMpUupoabI
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