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ITOSICHUTEJIbHAS 3AITMCKA

[Ipy paspaboTKe IMpOrpamMmbl MO OMOJOTUM TEOPETUUYECKYI0 OCHOBY JJISI OIpeneseHus
MOAXOM0B K (OPMMPOBAHMIO COMAEPKAHUS Y4YeOHOro IpeaMeTa
«buonorust» cocraBuym: KoHuenrtyaabHble moyioskerns GI'OC COO o B3anmMoo6yCI0BIEHHOCTH
1eel, CcolepkaHus, pe3yJbTaToB oOOyueHMs] ¥ TpeOOBaHMII K YPOBHIO IIOATOTOBKU
BBIITYCKHMKOB, TTOJIOXKEHMST 00 OOIIMX IeJsIX M MPUHIMIIAX, XapaKTepU3YIOIIMX COBPEMEHHOe
COCTOSIHME CHUCTEMBbI CpemHero obiero ob6pasoBaHus B Poccuiickoinn Depmepaiuny, a Takxke
MOJIOSKEHMST O crelduKe 6M0I0rMM, €€ 3HaYEeHMM B TIO3HAHUY SKMBOW MPUPOIBI ¥ 06eCIieueHnn
CYIIEeCTBOBaHMSI YeyioBevyeckoro obinectBa. CorjacHO Ha3sBaHHBIM IIOJIOXKEHMSIM, OIpenesIeHbl
OCHOBHbIE€ (PYHKILIVMM IIPOrPpaMMbl 110 OMOJIOTUM U €€ CTPYKTYpa.

[Tporpamma mo 6mosorum AAET MpeacTaBaeHe O MeIsTX, 006 00IIel cTpaTteruu ooydeHmsl,
BOCIIUTAHMSI ¥ PasBUTKUSI OOYYAIOIIMXCS CpeacTBaMu ydyebHOro mpeamera «buosmorus»,
ompefenseT oOs3aTe/bHOE IIpeIMEeTHOe COJepsKaHKue, ero CTPYKTYpy, pacipeneseHue II0o
paszesiaM M TeMaM, PeKOMEHIYeMYIO ITOCIeIOBaTeJIbHOCTh M3YUeHMs YU4eOHOro maTepuaja C
YUYETOM MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€i, JIOTMKM 0Opa3oBaTeIbHOTO IIPOIecca,
BO3PACTHBIX OCOOEHHOCTEN 00YYaIOIIMXCSI.

B mporpamme 1m0 OMOJIOTMM TakKXKe YUMTHIBAIOTCS TpeOOBaHMSI K IUIAHMPYEMbIM
JIMYHOCTHBIM, MeTaIlpeAMEeTHbIM ¥ IpeIMETHbIM pe3yjbTaTaM oOyueHusT B (GOpMUPOBAHUU
OCHOBHBIX BUJIOB YUeOHO-TIO3HABATEIbHON JeSTeIbHOCTI/YIeOHbIX JEeICTBUMA 00YYaIOIMIXCS 10
OCBOEHMIO cofiepyKaHMsl 6MOJIOrMYecKoro o6pa3oBaHusl.

B mporpamme mo 6monormm (10-11 kmacchl, 6a30BbIMi YPOBEHb) peayiM30BaH IMPUHIIUII
IIPeEeMCTBEHHOCTY B WM3y4YeHuM Ouosioruu, Osarogapss 4YemMy B Hell IIPOCMaTPUBaeTCs
HaIllpaBJIeHHOCTb Ha pasBUTME 3HAHMI, CBSI3aHHBIX C (OPMMPOBAHMEM €CTECTBEHHO-HAyYHOI'O
MMPOBO33pEHMs, IIEHHOCTHBIX OpMEHTAlui  JIMYHOCTM, 9SKOJIOTMUYECKOrO  MBIIUIEHNS,
MpEeACTaBJIeHNII O 3I0POBOM OOpase >KM3HM ¥ OepeskHbIM OTHOIIEHMEM K OKPY’KaloIen
npuponHoii cpeme. [losromy Hapsimy ¢ M3ydeHMEM OOIIEOMOJIOTMYECKMX TEOpWUi, a TaKkKe
3HAHMI O CTPOEHMM KMBBIX CHCTEM PasHOI'O PaHra M CYIIHOCTM OCHOBHBIX ITPOTEKAIOIIMX B HUX
IIPOIIECCOB B IIpOrpaMMe IO OMOJIOTMM YOEJIEeHO BHMMAaHME MCIIOJIb30BaHUIO IIOJTYUYE€HHbBIX
3HAHUI B IOBCEIHEBHON JKMU3HU JIST PEIIeHNsT MPUKJIaAHbIX 3a/1a4, B TOM YMCIe: MPOMOWIAKTUKI
HacJIe[ICTBEHHbBIX 3a60/1eBaHMI yeJIoBeKa, MeJIMKO- TeHeTUYECKOTo

KOHCYJIbTMPOBaHMS, 060CHOBaHMS 9KOJIOTUUYECKA
11eJIeCO0Opa3sHOrO  IOBEIEeHMST B  OKPY’KAIOIIEM IMPUPOMHON Cpele, aHaIM3a  BIUSHUS
XO3SICTBEHHOW JIesITeJIbHOCTY 4YeJIOBeKa Ha COCTOSIHME TPUPOAHBIX U MCKYCCTBEHHBIX
9KOCUCTEM. YCwieHMe BHMMAaHMS K TIPUKIAIHON HAIPaBJIEHHOCTM Y4YeOHOro mpeameTa
«Buonorus» MpoaAMKTOBAaHO HEOOXOMMMOCTBIO OGecIieueHmst



YCJIOBUI AJISI PellieHMs] OMHOM U3 aKTYaJbHbIX 3a7a4 IIIKOJIbHOI'O 6MOJIOTMYECKOro 06pa3oBaHus,
KOTOpas mpeprosiaraet GOpMMUpPOBaHME Y OOYYAIOIIMXCS CIIOCOOHOCTM amanTMpOBaThCs K
M3MEHEHMSIM OMHAMMUYHO Pa3BMBAIOIIErOCsi COBPEMEHHOIO MIMpa.

Buosnorus Ha ypoBHe cpemHero o6Iero o6GpasoBaHMs 3aHMMaeT BaskHoe Mecto. OHa
obecrieunBaeT (opmMupoBaHME y OOYYaIOIIMXCSl TPENCTaBJEHMIA O HAyYyHOM KapTUHE MMpa,
pacimpsieT 1 06006111aeT 3HaHMS O SKUBOV IIPUPOJIE, €€ OTJIMUNTETbHBIX NMPU3HAKAX — YPOBHEBOM
OpraHmM3aluyM ¥ SBOJIIOLUM, CO3MAET YCIOBUS [JiA: TO3HAHMSI 3aKOHOB >KMBOW TPUPOIBI,
dbopmupoBaHus (PYHKIMOHAIBHOV TI'PaMOTHOCTM, HaBbIKOB 3IOPOBOTO 1M Ge3oracHoro obpasa
SKU3HM, 9KOJIOTMUYECKOTO MbIIIUIEHMS, [IEHHOCTHOT'O OTHOIIIEHMS K KMBOM MPUPOJIE U UEIOBEKY.

Bonbiioe 3HaueHuMe OMOJOrMSI MMEET TakKXKe [JIS pelleHus] BOCIUTATEIbHbIX U
pasBMBAIOLIMX 3a/la4 CPeJHEro obIIero o6pasoBaHms, conyamm3anm odydamnmxcs. Vsyuenme
61oJIOrNM obecreunBaeT YCJIOBUSI ISt dbopmupoBaHusS MHTEJUIEKTYa/IbHbIX,
KOMMYHMKAIIMOHHBIX ¥ MHMOPMAIMOHHBIX HABBIKOB, 3CTETUMUYECKON KYJbTYpPbI, CIIOCOOCTBYET
VHTErpaluy OMOJIOTMYECKMX 3HAHUM C TMPEACTaBAEHUSIMU U3 OPYIUMX YUeOHBbIX MPeIMETOB, B
yacTHOCTM, GU3MKKM, Xumuu u reorpadvn. HasBaHHbIe TOJIOKEHMST O MpegHA3HAUYEHUM
yuebGHOro ImpeameTa
«Buosorusi» coCTaBMIM OCHOBY [JII OIpenesieHus MOAXONOB K OTGOPY M CTPYKTYPMPOBAHUIO
€ro cofepsKaHus, IPeICTaBJIeHHOrO B IPOrpaMMe 10 OMOJIOT M.

Ot60p comepskaHus yueGHOro npeamMera «buosorusi» Ha 6a30BOM yPOBHE OCYIIECTBIIEH C
MO3ULIMIA KYJIBTYPOCOOOPA3HOrO MOAXOMAA, B COOTBETCTBMM C KOTOPbIM OOYYaIOIIMeCs JOJIKHbI
OCBOUTH 3HAHMS U YMEHMS, 3HaUMMble 11 (OpMMPOBaHMS OOIIEN KYJIBTYPbI, ONpPEAeISIoNye
aZieKBaTHOE IIOBeJleHNe YeJIOBeKa B OKPYKAloIel IPUPOMHON cpele, BOCTpeOOBaHHbIE B
ITOBCEIHEBHOM KM3HM U MPaKTUUECcKoi mesaTeabHocT. Ocoboe MeCTO B 3TOM CUCTeMe 3HaHUM
3aHMMAIOT 9JIEMEHTbI COMEpsKaHMs, KOTOpble CJyKaT OCHOBOV it (OpPMUPOBaHMS
MPEeICTaBJIeHNI O COBPEMEHHOM €eCTeCTBEHHO-Hay4YHOM KapTMHE Mupa U I[eHHOCTHBIX
OPMEHTAIMSIX IMYHOCTH, CITOCOOCTBYIONMIMX I'YMaHU3alMM OGMOJIOTMYEeCKOT0 0OPa30BaHMs.

CTpyKTypMpOBaHMe COMAepsKaHus YyuyeOHOro Marepuaja B IporpaMMe IO GMOJIorumn
OCYIIECTBJIEHO C YYETOM IPUOPUTETHOTO 3HAYEHMS 3HAHUIM 00 OTIMUUTETBbHBIX OCOOEHHOCTSX
SKUBOM TPUPOIbI, O €€ YPOBHEBOM OpraHMs3alMy ¥ SBOMIOLMU. B COOTBETCTBMM C 3TUM B
CTPYKType yueOGHOro rnpeaMera «buosiorus» BbifeeHbl CJIEAYIOIEe COMIepsKaTe/bHbIe JIMHUN:
«buonornst kak Hayka. Meroapl Hay4yHOro mo3HaHms», «KieTka Kak Ouosiormueckast
cucremar», «OpranmsM Kak



6uoniornueckasi cucremar», «Cucrema ¥ MHOroo6pasue OpPraHM4eckKoro Mupar,

«OBOJTIONNST KMBOW MPUPOABI», «IDKOCUCTEMbI U TMPUCYIIME UM 3aKOHOMEPHOCTM». llenb
u3ydyeHus: yueObHoro mpenmera «bBuosorus» Ha 6a3’0BOM ypOBHE -—

OBJIaZieH)e OOYYaIOIIMMMUCS 3HAHUSIMM O CTPYKTYPHO-GYHKIIMOHAIBLHOM OPraHM3alMM SKUBBIX

CHUCTEM pa3HOTO paHra M MpuoOpeTeHre YMEHUM MCIIO/b30BaThb 3T 3HAHMUS AJISI TPAMOTHBIX

IEVCTBUII B OTHOIIEHUM OOBEKTOB >KMBOV TPUPOABI M PELIEHUS Pa3IUYHBIX SKU3HEHHBIX

mpoGeM.

HocTtuskeHne 1enu usydeHus ydebHoOro mpemmera «buosiorms» Ha 06a30BOM YpOBHE
0b6ecreunBaeTCs pelleHeM CAeAyIoIIMX 3a1a4:

OCBOEHME OOYyYaloIIMMMCS CUCTEMbI 3HAHMI O OMOJIOTMYECKUX TEOPUSsIX, YUEHMUSX,
3aKOHaX, 3aKOHOMEpPHOCTSIX, TMUIIOTe3aX, IMpaBujIaxX, CIYKallMX OCHOBOW IJis1 (hOPMMUPOBAaHMS
MIPEeCTaBJIeHNII O €eCTeCTBEHHO-HAay4YHO) KapTMHE MMupa, O MeTOAAX HAay4YHOro ITO3HaHMS,
CTPOEHUM, MHOT000pasmMy UM OCOOEHHOCTSIX SKMBBIX CHCTEM pa3HOTO YPOBHSI OpraHM3aIuu,
BBIJAIOIIVXCST OTKPBITUSX ¥ COBPEMEHHBIX MCCIEIOBAHMSIX B OMOJIOT N,

dbopmupoBaHue y OOYYalOLIMXCSl TMO3HABATEIbHbIX, MHTEJUIEKTYJbHbIX U TBOPYECKUX
CITOCOOHOCTEN B IPOIECCe aHaIM3a JAaHHBIX O MYTIX Pa3BUTHUS B OMOJIOTMYM HAYYHBIX B3IJIS/IOB,
UJIei U TIOJIXOMIOB K M3YYEHMIO SKMBBIX CUCTEM Pa3HOTO YPOBHSI OPraHU3alN;

CTaHOBJIEHME Yy OOYy4YaloIIMXCs OOIlei KyJabTypbl, (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
pasBUTHE YMEHUI OOBSICHSITb M OLIEHMBATDH SIBJIEHMS OKPY’KAIOILIEr0 MMpa >KMBOWV MPUPOIbI Ha
OCHOBAHMY 3HAHMI U OIBITA, MOJTYUYEHHbIX IPU U3YUEHUU OMOJIOTHN;

dbopMupoBaHne y 0Oy4arOmMXCS YMEHUM WUIIOCTPUPOBATh 3HAUYEHME OMOJIOrMUYECKUX
3HAHMM B IMPAKTUUECKON [eSITETbHOCTM 4YeJOBEKA, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI ¥ arpobMOTEXHOJIOTUIA;

BOCIUTAHME YOEKIEHHOCTM B BO3MOXXHOCTY ITO3HAHMS YEJIOBEKOM >KMBOM IIPUPOIIbI,
HEOOXOAMMOCTY GepesKHOTO OTHOIIEHNS K HeM, COOJTIONEHNS STUYECKMX HOPM TpU ITPOBEIEHUM
610I0TMYeCKUX UCCIe0BaHMIA;

OCO3HaHME I[EHHOCTM OMOJIOTMYECKMX 3HAHWUM IJIS1 TOBBIIIEHMS YPOBHSI KOJIOTMYECKOM
KYJIBTYPBI, 1JIT GOPMMPOBAHMSI HAYYHOTO MUPOBO33PEHNIS;

NpUMeHeHMEe TPUOOPETEHHBIX 3HAHMIM M YMEHMI B TOBCEAHEBHOM >KMU3HU [JIST OLIEHKMU
MOCIEACTBUI CBOEM [MeSITeJbHOCTM [0 OTHOIIEHMIO K OKpPY’KAlollel cpene, COOCTBEHHOMY
3I0POBbIO, 0O0CHOBaHME U COOJTIOZIeHNE MeP TTPOPUIAKTUKM 3a00I€BaHMIA.

B cucreme cpeguHero obiero obpasoBanus «buonorus», nsyyaemas Ha 6a30BOM YpOBHE,
SIBJISIETCSI 00S13aTeJIbHBIM YUeOHBIM IPEIMETOM, BXOSIIMM B COCTaB IMPeOMETHOM 06JacTu
«EcTecTBeHHO-Hay4YHbIE ITPEIMETHI».



s usydyenuss 6muosoruy Ha 6a30BOM ypOBHE CpelHero oOIero o6pa3oBaHus OTBOIUTCS
68 vacos: B 10 kiracce - 34 yaca (1 yac B Hemes0), B 11 knacce — 34 yaca (1 yac B Heesio).



COJEP>XAHUME OBYYEHMNS 10

KJIACC

Tema 1. Buosorust Kak HayKa.

buonorust kak Hayka. CBSI3b OMOJIOTMM C OOIIECTBEHHBIMM, TEXHUYECKVMU U APYTUMU
€CTeCTBEHHbIMM HayKamy, ¢uaocodmeir, 3TUKOM, ICTETUKOM ¥ TpaBoM. Posb Guosorum B
dbopMMpoOBaHNYM COBPEMEHHON HAyYHOU KapTuHbI Mupa. Cucrema 6MOJIOrMYECKNX HayK.

Mertoapl MO3HAHMS SKMBOM TPUPObI (HAOMIOneHe, SKCIIEPMMEHT, OIMCaHNe, M3MepeHue,
KaaccuduKanys, MOIeIMPOBaHMEe, CTATUCTHMUECKass 00paboTKa TaHHBIX).

HeMoHcTpamum:

IMoptpersi: Y. dapsu, I'. Mengenb, H. K. Konbuos, k. Yorcon u @. Kpuk. Tabauip! u

cxeMbl: «MeTo bl MO3HAHMS KVBOV IPUPOABI».

JlaGopaTopHbIe ¥ MPAKTUYECKNe PadoThI:

[TpakTnueckast pabora N° 1. «Mcrmosb3oBaHMe pasIMUHBIX METOAOB IIPU M3YUEHUU
6MOJIOrMYECKMUX OOBEKTOB».

Tema 2. )KuBble cuCTeMbI ¥ UX OPTraHM3ALAS.

JKuBple cucrembl (OMOCHCTEMBI) Kak IpeameT u3ydeHus: Omosiormm. OTimume >KUBBIX
CUCTEM OT HEOPraHMYECKOM MPUPOIbI.

CpoyictBa OmocucreM U uX pasHooOpasye. YPOBHM OpraHmMsanuy OMOCUCTEM:
MOJIEKYJ/IIPHBINM, KJIETOYHBINA, TKAHEBbIM, OpPraHM3MEHHbIM, IOMYJSIIMOHHO-  BUJIOBOM,
9KOCUCTEMHBIN (6MOTeOLIeHOTUYECKNI), 6MOChEPHBIN.

JleMoHcTpamum:

Ta6ymirbl u cxembl: « OCHOBHbBIE IPU3HAKU SKU3HUY», «YPOBHM OpraHM3alA SKUBOM
IIPUPOIBI».

O6opynoBanue: moaesb Mojiekysibl [JTHK.

Tema 3. XMMMUeCKMIA COCTaAB U CTPOEHME KJIETKN.

XUMUUYECKUI COCTaB KJIETKM. XMMUYECKYE 3JIEMEHTBI: MaKpO3JIEMEHThI, MMKPO3JIEMEHTBHI.
Bopna 1 MuHepasbHbIe BelllecTBa.

OYHKIMM BOAbI M MUHEpAJbHBIX BeIEeCTB B Kierke. [lommepskaHue OCMOTUYECKOTO
6asaHca.

benku. CocraB 1 cTpoeHne 6eIKOB. AMMHOKMCIIOTBI — MOHOMEpPBI 6ekoB. HezameHMbIe
M 3aMeHMMble aMMHOKMCJIOTbI. AMMHOKMUCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€JIKOBO
MOJIEKYJ/IbI (MIEpBUYHASI, BTOPUYHAS, TPETUYHAs M UYETBEPTUUYHAS CTPYKTypa). XMUMMUUECKUe
cBoOVCTBa 6eKoB. bronornueckme GyHKIMM 6JIKOB.



®epmeHTbl — OMosornveckue Kataymsatopbl. CTpoeHue depMeHTa: aKTMBHBIN IEHTD,
cyoctparHas  crnenudmuHoctb. Kodepmentbl. Burammubl. Omanums  QepMeHTOB  OT
HEOpraHMYeCKMX KaTaJIn3aToOpOB.

YrneBoasl: MOHOCaxapubl (TJII0OKO3a, pub03a U Ie30KCupubo3a), mmucaxapuibl (caxaposa,
JIaKTO3a) U TojiMcaxapuabl (Kpaxmaj, TIJIMKOTeH, Ieiitoo3a). buosornueckme GyHKIUMU
YIJIEBOZOB.

Jlunuppl:  Tpuramuepuabl, dochoaummapl, crepounbl. ['MapodwmwibHO- TrUAPOGOOHBIE
cBoyicTBa. buonornueckme dyukimm unmuaoB. CpaBHeHME YTraeBOOOB, O€JIKOB M JIMITUIOB KaK
MCTOYHMKOB SHEPIUN.

Hyxkneunossie kuciotel: JHK 1 PHK. Hykieotuabl - MOHOMEpPBI HYKJIEMHOBBIX KMCJIOT.
Ctpoenne n ¢yukumm ITHK. Crpoenne n ¢yukumm PHK. Bugbt PHK. AT®: crpoenne un
byHKUMN.

Lintonoruss - Hayka O kjeTke. KierouHas Teopusi — mpumep B3aMMOIENCTBUSI UOENA U
(bakToOB B HAyYHOM MO3HaHUM. MeToAbl U3yUyeHNs KIeTKMN.

Kietrka xak 1enmocTtHas skuBast cucrema. Ob11e IpU3HAKM KJIETOK: 3aMKHYTasl Hapy>KHast
MembpaHa, mosiekysbl [JJHK Kak reHeTnyeckuit anmapar, CMCTemMa CMHTe3a 6esKa.

Twunbl KIETOK: 3yKapuoTMueckas U Mpokapuorndeckas. (OCOOEHHOCTM CTpOeHUs
npoKapuoTuueckon kietku. Kierounas crenka 6akrepuit. CTpoeHue 3yKapuOTUUYECKOM KJIETKMU.
OcHOBHbBIE OTJINYMS PACTUTETBHOM, JKUBOTHOM U TPUOHON KJIETKN.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJETOYHAsI CTEHKA, IVIMKOKAINKC, UX (GYHKIUNA.
[Tnasmatmueckass memOpaHa, e€ cBouctBa M (QyHKuMM. LluTormasma m e€ OpraHoumabl.
OpnHomembpanHbie opraHouabl kietku: DIIC, anmapar [N"onbasku, mmsocomsbl. [losyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHApMM, IiacTuabl. [IpomcxoskpeHre MUTOXOHAPUM U TUIACTUI.
Bunpt minactun. HemeMOpaHHbIe OpraHOMABI KJIETKU: PUOOCOMbI, KJIETOYHbIN IIEHTP, IIEHTPUOJIMN,
PECHUYKY, XXTYTUKM. DYHKIMM OPraHOUIOB KJIeTKYU. BKtoueHns.

Snpo - perynatopHbii 1eHTp KiaeTku. CTpoeHue sigpa: saepHasi 060704Ka, KapuoIria3ma,
XPOMAaTHH, SIAPBIIIKO. X POMOCOMBI.

TpaHCITOPT BEIIECTB B KJIETKE.

JeMoHcTpamum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBaun, M. lllneinen, P. Bupxos, [Ik.

Yorcon, ®. Kpuk, M. Yunkuuc, P. ®paukimmH, K. M. bap.

IvarpamMmbr: «Pacmpenesnenne XUMMUUECKUX 3JIEMEHTOB B HEXUBOU
npupoe», «PacmnpenesieHne XMMUUECKUX 3JIEMEHTOB B JKMBOW ITPUPOJIE».

Tabmuupbl u cxembl: «Ilepyopuyeckass Tabiuia XMUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOIbI», «BrocuHTe3 6eka», « CTpoeHMe MOJIEKYJIbI OeIKa»,
«Ctpoenne depmenTtar», «Hyknennosele kuciorsl. [JJHK», «CTpoeHne MoIEKYIIbI



AT®», «CrpoeHne 3yKapmoOTHMUECKOM KJIeTKu», «CTpoeHue >KMBOTHOM KJIETKMY,
«CTpoenre pacTuUTeNbHOM KIeTKu», «CTpoeHMe NIPOKApUOTHUUECKON KIIETKUY»,
«CTrpoenne gapa KJIETKU», « YTJIEBOAbI», «JIUIUOBI».

O6opynoBaHyMe: CBETOBOM MMKPOCKOII, OOOpyAOBaHMe A1 IpOBedeHMs] HabJIIOgeHuN,
M3MEepeHMi, SKCIEePMMEHTOB, MMKPOIIPENapaTbl PaCTUTENIbHBIX, JKMBOTHBIX U OaKTePUaTbHbIX
KJIETOK.

JIaGopaTopHbIe ¥ MPaKTUYECKNe padoThI:

JlabopatopHast pabora N2 1. «l/3ydyeHue KaTaJIMTUUECKON aAKTUMBHOCTM (epMeHTOB (Ha
npyMepe aMuIashbl MM KaTajaasbl)».

JlabopaTopHast pabora N° 2. «V3yueHme CTpPOeHMS KJIETOK PACTE€HMI, XKMBOTHBIX WU
6akTepuit o, MMKPOCKOTIOM Ha TOTOBBIX MUKpOIIpernapaTax 1 Ux OlyucaHue».

Tema 4. JKusHegesaTe/ IbHOCTH KJIETKN.

O6meH BemiecTB, WM MeTabonm3m. Accuvmisaumsi —(TUTACTUYECKUIT O0OMeH) U
IUCCUMMIIALINS (SHEpreTMYecKuil 0OMeH) — IBe CTOPOHBI eAMHOr0 Ipoliecca Metabosamsma. Posib
3aKOHOB COXPaHEHMs BEIeCTB ¥ SJHEPTUM B IMTIOHMMAaHUM MeTabomM3Ma.

Tunel obmMeHa BelecTB: aBTOTPOMHBINA U reTepoTpodHbiil. Posib hepMeHTOB B 0OMeHe
BellIeCTB U MpeBpallleHny SHePTUM B KJIETKe.

®orocunres. CBeroBas u TeMHOBass dasbl ¢orocuHTe3a. Peakimm dorocuHTesa.
SddexkTMBHOCTDL poTOCKHHTE3a. 3HaUeHNe HOTOCMHTE3a /IS SKM3HM Ha 3emiie. BimsiHue ycmoBumi
cpenbl Ha GOTOCUHTE3 U CITOCOODI MOBBILLIEHNS €r0 MPOLYKTUBHOCTU Y KYJbTYPHBIX PaCTEHU.

XeMocuHTe3. XeMOCUHTe3upylolle OakTepuu. 3HaueHMe XeMOCMHTe3a OJIs1 SKM3HM Ha
3emue.

OHepreTuueckmii 0b6MeH B  KJeTKe. PaciierieHue  BelecTB, BblIeJieHUe U
aKKyMYJIMpPOBaHMe SHEPTUM B KJIeTKe. DTalbl IHepretTuyeckoro oomena. ['mkonms. bposkenne u
ero Bumbl. KuciopogHoe oxkucieHue, WuAM  KJIeTOUHoe nbixaHue. OKRuUcCIUTETBHOE
dochopummpoBanne. DhPEKTUBHOCTh SHEPreTUUYECKOro OOMeHa.

Peakuymn wmarpuuHoro cuHTe3a. ['eHetuueckass uHbopmaumss u [OHK. Peammzanus
reHeTUYeckou MHboOpMaluMy B KiIeTKe. ['eHeTMYecKui KOoJ U ero CBOMCTBA. TpaHCKpUMIMUSI —
Matpuunblii cuHTe3 PHK. Tpancnsing - 6mocuHTes 6enka. Atanbl TpaHoasuunu. KogyposaHue
aMMHOKMCJIOT. Posib pubocom B 61ocuHTe3e HeKa.

Hexserounsie hopmbl sku3HM — BUpychl. icropust oTkpbiTus BupycoB (. M. IBaHOBCKMIA).
OcobeHHOCTM CTpOEHMsI ¥ SKM3HEHHOrO HVKJIa BUpycoB. bakrepmodaru. Bosesun pacrenmi,
JKMBOTHBIX UM 4eJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc mmmyHopeduimra uenoseka (BUY)
- Bo3bymurenr CITW]a.



Oo6parHas TPaAHCKPUITLIVSL, peBeprasa " MHTErpasa. [TpodunakTuka
pacIIpoCTpaHeHNsT BUPYCHBIX 3a00JI€BaHMIA.

HeMoHcTpamum:

IToptpersi: H. K. Konsuos, [. Y. UBaHoBckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tumnbl mutanus», «Metabonusm», «MUTOXOHIPUSY,
«OHepreTnueckuim obmeH», «Xjoporiact», «Dotocunresd», «Crpoerme ITHK»,

«Crpoenne n GyHKIMOHMPOBaHME reHa», « CuHTe3 6eka», «['eHeTuecKkmii Kom»,
«Bupycer», «bakrepmodarm», «Ctpoenne u >xusHeHHbIM UMk Bupyca CIIW]Ia,
6akrepuodarar, «Permkanus THK».

O6opynoBanne: Mmogem-aniumkanyu «Yapoeane JHK u TpaHckpumms»,

«BuocunTes 6enkar», «CTpoeHue KaeTKu», Mogaeab cTpyKTypbl JJHK.

Tema 5. PasmHOXeHMe ¥ MHAUBUAYAIbHOE Pa3sBUTHE OPraHM3MOB.

Knerounblii OMKI, WM >XKU3HEHHbIM HUKA KiIeTku. MHtepdasa m mutos. IIpomeccsr,
nporekampiye B MHTepdase. Perumrkamusa — peakuyst matpuuHoro cuHTesa JITHK. Crpoenne
XpoMOCOM. XPOMOCOMHBIM Habop — KapuoTun. JUIUIOUOHBINA U TalVIOUOHBIA XPOMOCOMHBIE
Habopel. XpomMatuabl. LlMTomornyecke OCHOBBI PAa3SMHOMKEHUSI M MHAVBUAYAJIbHOTO Pa3BUTUS
OpPraHu3MOB.

Henenne ximetrkum - murto3. Cramum murosa. IIporecchl, Mpoucxomsinye Ha pasHbIX
CTagusX MUTO3a. broiormyeckuit CMbICT MUTO3a.

[Tporpammupyemast rubeTb KJIETKN — arloNTo3.

@opMbI pasMHOXKEHMSI OPraHU3MOB: OeCII0JIoe U IT0JI0BOe. Bumbl 6eCIioyioro pasMHOKEHMSI:
IeJIeHMe HaaBOe, MOYKOBAaHME OOHO- M MHOTOKJIETOUHbBIX, CIIOPOOOpasOBaHMe, BereraTMBHOE
pasmMHo)keHMe. VIcKycCTBeHHOe KJIOHMPOBaHYE OPraHN3MOB, €ero 3HaUeHMe JJ1s1 CeJIEKINN.

[TonoBoe pa3sMHOKEHME, €r0 OTINYMS OT GECIIOIOrO.

Meito3. Ctaguu Mmeiosa. Ilpoliecchl, Mpoucxondilue Ha CTagusgx Meiosa. [loBemeHue
xpomocoM B Meno3se. Kpoccunrosep. buostornuecknit CMbIC/I ¥ 3HaUeHMe Meio3a.

'ameTrorenes - mpoiiecc 06pa3oBaHMSI MOJOBBIX KJIETOK Yy SKMBOTHBIX. [10/I0BBIE JKetesbl:
ceMeHHUKY U smuHuKK. O6pasoBaHMe M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CIiepMaTO30M[I,
SIMIEKJIeTKa) — crepMaroreHe3 u oBoreHe3. (OCOOEHHOCTM CTPOEHUS SMIEKJIETOK U
criepmaro3onnoB. OmnogorBopenne. [lapreHoreHes.

NuapuBuayanpbHOe pasBuTie (OHTOreHe3). ODMOPMOHAJIbHOE pasBuUTue (3MOpPUOTreHes).
Orambl 3MOPUOHALHOTO PAa3BUTUS Yy ITO3BOHOYHBIX >KMBOTHBIX: IpPOOJIEHWE, TaCTPYJISIS,
opraHoreHes. [TocTambproHanbHOe pa3BuTHe. TUIbI TOCTIMOPMOHALHOTO Pa3BUTHS: IIPSIMOE,
HempsiMoe (JIMYMHOYHOE). Biusaue



CcpeIbl Ha pa3BUTHME OPraHM3MOB, (DaKTOPbI, CIIOCOOHbBIE BbI3IBATH BPOXKIEHHbBIE YPOACTBA.
Poct n pasButme pacrenmit. OHTOreHe3 IIBETKOBOTO PaCTEHMS: CTPOEHME CEMEHMU,
CTaAVY Pa3BUTHS.

JleMoHcTpamum:
Tabauupl 1 cxembl: «POpMbl pa3sMHOKEHMSI OPraHU3MOB», «JIBOMHOE OIIOJIOTBOPEHME Y
IIBETKOBBIX pacTeHuii», «BereraTuBHOe pasMHOXKEHME PaCTEHUII», «Ilenenue KJIETKU

6aktepuit», «CTpoeHMe TOJOBBIX KJIETOKY,

«Crpoenne xpomocombl», «Kierounbin umkiny», «Permmkanms JHK», «Mwutos»,

«Meito3», «IIpssmoe u HempsiMoe pasBuTHe», «['amMeToreHes y MJIEKOMMUTAIOIIMX U UeJOBEeKa»,
«OCHOBHBIE CTaAVM OHTOT€HE3a».

O6opymoBaHMe: MMKPOCKOII, MuKporpenapatbl «CrepMaTo30Mabl MJIEKOIMUTAIOIIETO»,
«SiiexkneTrka MiekonurTalomero», «KapuokmuHes B KjeTKaxX KOpellKa JIyKa», MarHUTHas
MoJeb-anmiKaius «Jlenenne kiaetku», mogenab [JHK, momens MeTadasHoli XpOMOCOMBbI.

JlaGopaTopHbIe ¥ MPaKTUYECKNe PadoThI:

JlabopatopHas pabora N° 3. «HabmomeHnne MuTo3a B KjIeTKaxX KOHYMKA KOpeIKa JIyKa Ha
rOTOBBIX MMKpPOIIpeIaparax».

JlabopatopHast pabora N° 4. «V3yuyeHme CTpOEHMSI TIOJIOBbIX KJIETOK Ha T'OTOBBIX
MMKpOITperapaTax».

Tema 6. HacneacTBeHHOCTD ¥ U3MEHYMBOCTh OPraHM3MOB.

IIpegmer m 3amaum reHeTuku. Vicropmst pasBuTtus reHeTMKH. Posb LuTONIOTMM U
S5MOPHMOJIOTMM B CTAHOBJIEHMM TeHETUKY. BKiag pocCcuiticKux u 3apyOeskKHbIX YUEHBIX B Pa3BUTHE
reHetTukn. Mertogpl reHeTMKM (IMOPUIOJIOTMYECKUM, UUTOTE€HETUYECKUNA, MOJIEKYJISIPHO-
reHetuueckuin). OCHOBHbIE TeHEeTUYECKN e TTOHSTHS. ['eHeTnyecKkass CMMBOJIMKA, MCIIOIb3yeMasl B
CxeMax CKpeIlyBaHUIA.

3aKOHOMEpPHOCTM  HacCJIeJOBaHMSI  NPU3HAKOB, YyCTaHOBJeHHble [. MeHgenem.
MoHorubpuaHoe ckpellyBaHyue. 3aKOH eIMHO-00pasus rMbpuIoB IepBoro mokoienus. ITpasuio
JTOMMHMPOBaHMSI. 3aKOH paclleryieHusl IMpU3HAKOB. I'mmoresa uMcToThl ramer. IlomHoe u
HEIOJIHOE JOMMHMPOBaHME.

OurubpuaHoe  CcKpelmyBaHMe. 3aKOH HE3aBMCMMOTO  HAC/JIeIOBAaHMSI  ITPU3HAKOB.
LInuToreHeTnyeckye OCHOBBI AUTMOPUIHOTO CKpEIIMBaHMS. AHaIM3UPYIOIIEE CKpellyBaHMe.
Wcnonp3oBaHMe aHAIM3UPYIOMIETO CKPEIIMBAHMS IJISI ONIPeNeIeHNSI T€HOTUIIA OCOON.

CuernsieHHOe HacjemoBaHue TMpusHakoB. Pabora T. MopraHa 1o ClelIeHHOMY
HacJIeOBaHMIO reHOB. HapyllleHne ciierieHnst TeHOB B pe3yJibTaTe KPOCCHMHTOBepa.

XPpPOMOCOMHas TeOpusI HaCcJIeJCTBEHHOCTH. ['eHeTruecKye KapThl.



I'enetuka mosia. XpOMOCOMHOE OIIpeNesIeHN e MOoJa. AYTOCOMBI M IOJIOBbIE XPOMOCOMBI.
I'omorameTHble M reTeporaMeTHbIe OpraHMsMbl. HaciiemoBaHme HpPM3HAKOB, CIEIUIEHHBIX C
TTOJIOM.

NsmeHunBOCTb. Buabl M3MeHUMBOCTH: HEHAC/IeICTBEHHAs M HacaedCTBeHHas. Posb cpenbl
B HEHACJeICTBEHHO) M3MEHUMBOCTH. XapaKTepUCTUKa MOAMU(PUKALMOHHON M3MEHUYMBOCTM.
Bapuauyonnsiii psag v BapmanyoHHasi KpuBas. Hopma peakiyy npusHaka. KosmyectBeHHbie U
KauyeCTBeHHbIe ITPU3HAKK ¥ UX HOopMa peakiyy. CBOMCTBA MOIUMUKALVMOHHON U3MEHUMBOCTM.

HacnepcrBennas, uay reHoTUnmyeckas, M3MeHUMBOCTb. KoMOMHATMBHAS M3MEHUMBOCTb.
Meii0o3 M MOJIOBOM IIPOILIECC - OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTM. MyTalyoHHas
n3MeHUMBOCTh. Kiaccuburkanmss myTaiuii: reHHble, XpPOMOCOMHbIE, TreHOMHbIe. YacTtora u
NpUYMHbI MyTauuii. MytareHHsie (GakTopbl. 3aKOH I'OMOJIOTMUECKUX PSIIOB B HAC/IEICTBEHHON
nsmenunBoct H. Y. BaBuiosa.

BresnepHas Hacj1e[CTBEHHOCTD ¥ USMEHYMBOCTb.

Ilenetuka uenmoBeka. Kapmorun uyesmoBeka. OCHOBHbIE METOAbI T'€HETMKM YeJIOBEKa:
reHeajioTMYecknii, OJM3HELIOBBbIM, LUTOr€HETUYECKU, OMOXMMMUYECKUI, MOJIEKYJISIPHO-
reHetnueckmii. CoBpeMeHHOe OrpefesieHe TeHOTUIIA: ITOJITHOTEHOMHOE CEKBEHMPOBaHME,
FeHOTUIIMPOBaHue, B ToM uucie ¢ nomoiibio [11IP-anammsa. HacimenmcTBenuble 3abosieBaHus
yeJIOBEKAa: TeHHble Ooyie3HM, OOJe3HM C HACAeACTBEHHOM IIPeapacIiojioKeHHOCTbIO,
XpoMocoMHbIe Oose3Hu. Comarmueckue u TreHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKMU.
[TpuHLIMIBEI 300POBOro 06pasa >KU3HU, OUATHOCTUKM, TPODWIAKTUKY U JIEUeHUST TeHeTUUYeCKUX
6osie3Helr. MemuKo-TeHETMUECKOe KOHCYJIbTMpPOBaHMe. 3HAUYeHVe MEeOUIIMHCKON TeHEeTUKM B
MpeJoTBPallleHU! U JIeUeHUM FeHeTUIEeCKX 3a00JIeBaHmi UeIOBEeKa.

JleMoHcTpamum:

IToprpersi: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBuios.

Tabmuiel u cxeMbl: « MOHOTMOPUAHOE CKpPEIMBAaHME M €ro LUTOreHeTMuYecKas OCHOBa»,
«3aKOH pacIIeIJIeHNs] M ero UIUTOreHeTnYecKass OCHOBaY, «3aKoH YUCTOThI ramer»,
«JIurmbpuaHoe  CKpellyBaHUEY,

«lutonornueckne OCHOBBI IUTUOPUIHOTO CKpelIyBaHMs», «Mer103»,
«B3aumopeiicTBue aJIIeJIbHbIX TEHOBY, «I'enetnueckue KapThl pacTeHuis,
SKMBOTHBIX UM uejioBeKa», «['eHeTMKa Iojia», «3aKOHOMEPHOCTM HacJIefOBaHMsI, CIEIIJIEHHOIO C
rmoyiom», «Kapmoturibl ueyioBeka M >KMBOTHBIX», «Buabl msmeHunBoct», « MoaubnuraimoHHas
U3MEHUYMBOCTb», «HacnemoBanne pesyc- ¢akrTopa», «['eHeTuka rpymnm KpoBu», «MyTalOHHAas
M3MEHYVMBOCTD>.
O6opynoBanme: MO eV-anTUINKALA «MoHorubpugHoe CKpellIBaHue»,
«HemnosHoe JTOMMHMPOBaHME», «JIurnbpumHoe CKpellBaHue», «ITepekpéct



XPOMOCOM», MMKPOCKON M MMKporpernapar «Jpo3oduna» (HopMma, MYyTalun
(dbopMbI KpbUTbEB ¥ OKPACKM Tesia), repbapuit «I'opox moceBHOM».

JlabopaTopHbIe ¥ MPaKTUUeCKue padoThI:

Jlaboparopuas pa6ora N° 5. «Vi3yuyeHue pe3y/abTaTOB MOHOIMOPMIHOIO U
IUTMOPUIHOTO CKpeIMBaHus y AP030GNUIbl Ha TOTOBBIX MUKpOIIpernapaTax».

JlabopatopHas pabora N? 6. «M3yueHne Moau@uKaIMOHHOM USMEHUYMBOCTH, IOCTPOEHNME
BapMAaIMOHHOTO PsI/ia ¥ BapUAIlMOHHOV KPUBOW».

JlabopatopHast pabora N° 7. «AHammM3 MyTanuii y Opo30¢GuiIbl Ha TOTOBBIX
MMKpOIIperiapaTax».

[TpakTHueckas pabota N® 2. «CocraBieHnue U aHaIM3  POIOCIOBHBIX
yesloBeKa».

Tema 7. Cenexnyst opraunsMoB. OCHOBBI OMOTEXHOJIOTHIA.

Cestekiyst Kak HayKa ¥ Iporecc. 3aposkaeHne ceyekimm 1 gomectukanys. Yuenue H. W.
BaBuioBa o I1eHTpaxX IPOUCXOKIEHMSI M MHOrooo6pasusi KYJIbTYPHbIX pacTeHui. LleHTpbI
MTPOUCXOKIEHMST JOMAIIHMUX XMBOTHBIX. COpT, MOpO/Ia, IIITaMM.

CoBpeMeHHble MeTOIbl ceyieKiMKu. MacCoBbIM ¥ MHAMBUAYAIbHBIM OTOOPBHI B CEJIEKLUU
pacteHnit u XMBOTHbIX. OlleHKa 9KCTepbepa. biM3KopoACTBEHHOE CKpellBaHue — MHOPUIMHT.
Uncrass smaust.  CKpenyBaHMe YNUCTBIX JIMHUMK. ['erepos3uc, win TuUOpuAHasT Cua.
HeponcrBeHHoe ckpelmBaHue - aytopuamur. OtpanéHHas rubpuamsanus U e€  yCrIexu.
VckycCTBeHHBIM MyTareHe3 M IOJy4YeHMe TMOAUTIIONAOB. lOCTUXKeHMs ceNeKIuu pacTeHuH,
SKUBOTHBIX ¥ MMKPOOPTaHU3MOB.

buorexHosmorusi Kak OTpacjb MPOM3BOACTBA. ['eHHasT MHXKeHepusl. OTallbl CO3TaHUS
pekombOuHanTHOM [HK wm TpaHcrennsix opranmsmoB. Kiterounast mmkeHepusi. Kiterounbie
KYyJIbTYpbl. MUKPOKJIOHaJIbHOE Pa3sMHOKeHMe pacTeHuit. KioHMpoBaHMe BbICOKOMPOIYKTUBHBIX
CeJTbCKOXO3SIMCTBEHHBIX OPTraHM3MOB. OKOJIOTMYECKMEe U 3ITudeckue tmpobsembr. I'MO -
reHeTUYEeCKM MOIU(UIIMPOBAHHBIE OPTaHMU3MBI.

HemoHcTpatm:

IToptpetsi: H. U. Basuiios, Y. B. Muuypus, I'. 1. Kapneuyenko, M. ®@. BaHOB.

Tabmuibl M cxembl: KapTa «LIeHTpbl TPOMCXOKOEHMSI M MHOT000pasus KyJIbTYPHBIX
pacteHuit», «ITopombl mOMAaIIHMX >XMBOTHBIX», «CopTa KYJbTYPHBIX pacTeHuin», «OTmajeHHas
rubpunmsanus», «Paborbl akagemuka M. @. MiBaHoBa»,

«ITomumnonans», «OO6BEKTbI OMOTEXHONOTUM», «KjeTouHble KyJabTYpbl ¥ KJIOHMPOBaHME»,
«KoHcTpyupoBaHue 1 mepeHoC reHOB, XpPOMOCOM».

O6opynoBaHue: MyJISDKM TUIOJOB UM KOPHEIUIOAOB IMKMX (OPM UM KYJIbTYPHBIX COPTOB

pactenmii, repbapuit « CesrbCKOX03SIICTBEHHBIE PACTEHMS».



JlabopaTopHbIe ¥ IPAaKTUYECKKe PadOThI:

Okckypcusi «OCHOBHBIE METOMbI M JTOCTVDKEHMS CeJIeKIMM PACTEHMI M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOMCIIBITATEbHbI YYaCTOK, B TEIJIMYHOE
XO3SIICTBO, JIAGOPATOPHIO arpOYHMBEPCUTETA MJIM HAYUHOTO LIEHTPa)».

11 KJIACC

Tema 1. DBo/IoOLOHHAS 6110/IOTMSI.

[TpenmocbuIKM BO3HMKHOBEHMSI SBOJIIOIMOHHOM TEOPUM. OBOJIIOIMOHHAS TEOpPUST U eé
MecCTO B 6uosiorum. BisiHue 5BOJTIOIIMOHHONM TeOPUM Ha pa3BUTHE OMOJIOTUY U APYTUX HAYK.

CBugerenbcTBa 3BoJitolMu. [lajieoHTO/NIOrMYeCKMe: TOC/IeJOBATEIbHOCTD  TOSIBJIEHMS
BUJIOB B IAJIEOHTOJIOTMYECKOM JIETOMMUCH, TlepexoiHbie Gpopmbl. buoreorpadnyeckue: cxoncTBo
u pasanune dhayH 1 GhJIop MaTePUKOB 1 OCTPOBOB.

OMOpHMOIOTUYECKMe: CXOACTBA M pasinuusi 3MOPMOHOB pas3sHbIX BUIOB TO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMMYECKME: TOMOJIOTMYHbIE, AaHAJIOTMYHbIEe, PyAMMEHTapHbIe OpPraHbI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXMMIUYECKHE: CXOJCTBO MEXaHM3MOB HACAEACTBEHHOCTU U
OCHOBHBIX MeTab0MUYeCKUX MyTel y BCeX OpraHu3MoB.

OposoioHHas Teopuss Y. [apBuHa. IlpeamnochuikyM BO3HUMKHOBEHMSI JapBMHMU3MA.
IOBwKkyiMe cwibl 5SBOMIOIUM BuUAOB 1o JlapBuHY (M30BITOYHOE pPasMHOKEHUE IIpu
OTPAaHMYEHHOCTM pEeCypcoB, HeOoIllpeneeéHHass M3MEHUYMBOCTh, OOpbOa 3a CyIIeCTBOBaHME,
€CTeCTBEHHBII OTOOD).

Cunretnueckass Teopus somonuu (CTD) M e€ OCHOBHBIE IIOJIOSKEHMS.

MukposBosmonys. [Tomysisiys Kak eqMHnIa BUIA Y 9BOJTIOLINN.

HOBwkyime cuiibl (pakTopbl) 3BOJIOLMM BUIOB B Ipupoae. MyTallMOHHBIM TMPOLECC U
KOMOMHATMBHAsA M3MeHUYMBOCTb. [lomyssauyoHHble BOMHBI UM Apeid reHoB. Wsonsums u
MUTpaLSL.

EcrectBenHblii oT60p - Hampapasiommii Gaktop 3Bosonuu. DopMbl €CTeCTBEHHOTO
orbopa.

[Iprcrnocob61eHHOCTh OPraHM3MOB Kak pe3ysbTaT 3Bostonuu. IIpumepsl mpucnocobienni
y oprannsMoB. ApoMopdo3bl 1 MAMO-aganTalun.

Bug u BupmooGpasoBanme. Kputepum Buma. OcHOBHbIe (OpMbI BUI00Opa3OBaHMUS:
reorpaduueckoe, 3KOJIOTMUECKOE.

Makpoaosmonus. @opmbl 3BosIOIMK: bUIeTUUeCKasi, OMBEpPreHTHas, KOHBepreHTHas,
napasuiesibHast. HeoGpaTMoCTh 5BOTIOLNMN.

[Tpoucxoxxnenue oT HecIneuaan3poBaHHbIX MpeaKoB. [Iporpeccupyroiias
crienanu3anysl. AgarnTuBHAs paguaIyst.

HeMoHcTpamum:



IToprpersi: K. JInunuen, K. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkens, @. MroJnep, A. H. CeBeplios.

Tabmmupl u  cxembl: «Pa3BuTue oOpraHudeckoro Mmpa Ha 3ewie», «3apOIbIIn
IIO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «®DopMbl 60oppObl 33 CYIIECTBOBaHMUEY,
«EcTtecTBeHHbII OTOOP», «IMHOroobpasue COPTOB pacCTEHUI»,

«MHoroo6pasue IOpOA  SKUMBOTHbIX», «[lomymsuym», «MyTalumMoHHas M3MEHUMBOCThY,
«Apomopdosbr», «Mauoamantauum», «O611ast gereHeparys»,

«JIBvkytme cuiel sBomonny», «Kapra-cxema mapmipyra myrtemrectsus Y. [lapsuna», «bopbba
3a cyulectBoBaHue», «IIpMcroco6/1eHHOCTh OPraHM3MOBY,

«I'eorpadmueckoe BMIoOOpa3OBaHMe», « DKOJIOTMIECKOe BUI00Opa30BaHME.

O6opymoBaHMe: KOJUIEKIIMSI HACEKOMBIX C Pas3/IMUHbIMM TUIIAMM OKPACKy, HabOp IIJIONIOB U
ceMstH, KoJuteKumst «ITpuMepbl 3alMTHBIX MTPUCIIOCOOIEHMI Y JKUBOTHBIX», MOe/ib «OCHOBHbIE
HaIpaBJIeHMsl 3BOJIIOLMM», 0ObEMHAs MOJEJIb
«CTpoeHMe TOJIOBHOT'O MO3Ta TO3BOHOYHBIX ».

buoreorpaduueckas kapra Mupa, KoJuieKumusi «@DOpMbI COXPaAaHHOCTM MCKOIAeMBbIX
KMBOTHBIX ¥ PAcTeHMii», MOAeIb ammmkauys «IlepekpécT XpoMocoM», BJIasKHbIE IperapaThl
«PasButie Hacekomoro», «PasButue JATYIIKKM», MuUKporpenapaT «JIlposodwmia» (HOpMma,
MyTauuyu GOpPMbI KPbUTbEB ¥ OKPACKM TeJIa).

JlabopaTopHbIe ¥ IPaKTUYECKUe PadOThI:

JlabopaTtopnast pabora N® 1. «CpaBHeHMe BUAOB 110 MOPGHOIOTUUECKOMY KPUTEPUIO».

JlabopatopHass pabora N° 2. «OmnucaHye NpUCIOCOOJEHHOCTM OpraHusMa U eé
OTHOCHUTEJIbHOTO XapaKTepa.

Tema 2. BosHuKHOBeHMe ¥ pa3sBUTHE JXU3HM Ha 3eMJie.

[loHayuyHble MpeACTaBJIeHNUS O 3apOKAEHUN Ku3HM. HayuHble rMnoTe3bl BOSHUMKHOBEHUS
KM3HM Ha 3emJie: abuoreHes M IaHcIepMust. XUMMUeCKas 3BOJIIOLMS. AOMOreHHbIN CHHTE3
OpraHMYEeCKNX BEILIECTB 13 HEOPraHMYECKMX. DKCIIEPUMEHTAIbHOE TTOATBEPKIEHME XUMUYECKON
oo, HavasbHble 3Tambl  Guosiormyeckoyr — sposonuu. ['unoresa  PHK-mupa.
dopmupoBaHe MEMOPAHHBIX CTPYKTYP M BO3HMKHOBEHME MPOTOKJIETKM. [lepBble KIETKU U UX
sBoTIONVSI. DOPMIPOBAHME OCHOBHBIX IPYIIIT JKMBBIX OPraHM3MOB.

PasButme >kusHum Ha 3emsie mo 9pam U nepuopaM. Karapxen. Apxeickas u
IpoTepo3oickas 3pbl. [lanmeo3oiickas spa M €€ Iepuonbl: KeMOPMICKNUI, OPIOBUKCKMUIA,
CUJTYPUICKUM, TEBOHCKII, KAMEHHOYTOJIbHbIN, IIEPMCKUIA.

Meso301ickas spa 1 e€ Iepuobl: TPUACOBDIN, IOPCKUIA, MEJIOBOJ.

KajiHosorickasg spa 1 €€ neprofbl: IaJieOreHOBbIN, HEOT€HOBbIN, aHTPOIIOT€HOBAIIA.



XapakTepucTuKa KjaumaTa M Teojormyeckux mporeccoB. OCHOBHbIE 3Tallbl 3BOJIIOIN
PACTUTEJIbBHOTO M SKMBOTHOTO Mupa. ApomMopdo3sbl y pacTeHMil M >KMBOTHBbIX. [losiBiieHMue,
pacuBeT ¥ BBIMMPAHME TPYIII KUBbIX OPraHM3MOB.

Cucrema opraHMuecKoro Mupa Kak oTpaskeHue 3BoJonuu. OCHOBHbIE CHCTEMATUYECKME
I'PYIIIbI OPTaHU3MOB.

OBostolMs  yesioBeKa. AHTpPOIOJIOTMSI KaK HayKa. Pa3BuTMe TIpeacTaB/ieHMiI O
MIPOUCXOKIEHUN uesoBeKka. MeToabl u3ydeHust aHTpororeHesa. CXonCTBa U pas3inums 4eJoBeKa
" XKMBOTHBIX. CHCTeMaTMuecKoe MoJIosKEHME YesIoBeKa.

HOewxkyuine cwibl (pakropel) aHTpornoreHesa. HaciencrBeHHass WM3MEHUMBOCTb U
ecTecTBeHHbIN 0TO0p. OBIIeCTBEeHHbIM 00pa3 sKU3HM, U3TOTOBJIEHME OPYAUA TPYAA, MBIIIEHNE,
peub.

OcCHOBHbBIE CTaAuM M BETBM 3BOJIIOIMM UeJOBEKAa: aBCTPAJIONMUTEKM, UeJIOBEeK yMeJIbIN,
YesoBek mpsiMoxopsimii, YesoBeK HeaHAepTaIbCKui, YenoBek pasyMHbli. Haxomku
MICKOIIA€MbIX OCTATKOB, BPEMSI CYIIIeCTBOBaHMSI, 00JIaCTh PaCIpOCTpaHeHMsl, 0ObEM T'OJIOBHOTO
MO3ra, 06pa3s sKMU3HU, OPYIHSL.

YenoBeueckne pacbl. OCHOBHBbIE OOJIbIIIME pachl: eBpoIeouaHas (eBpasmiicKas), Herpo-
aBcTpajougHas  (9KBaTopuasibHas), MOHTosiougHas  (asMaTCKo-aMepuKaHcKas).  YepTwl
MIPUCITIOCOOIEHHOCTY TIPEICTABUTENIEN UeJIOBEUEeCKMX pac K YCIOBUSM CYIIECTBOBaHMSI.
EnuHcTBO yenoBeveckux pac. Kpuruka pacusma.

HeMoHcTpamum:

IToprpetsi: ®. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpnu, Y. [lapsus.

Tabmmupt 1 cxembl: «BosHukHOBeHMe COJTHEUHOWM CUCTEMBI», «PasButue

OpraHN4eCcKoro Mupa», «PacturenpHas KJIETKa», «>KuBoTHast KJIETKa»,
«ITpokapnotuyeckast kjaetka», «CoBpeMeHHas CHCTEMa OPraHMYECKOro MMpar,
«CpaBHeHME aHATOMMYECKMX YepT CTPOEHMsS 4YeJIOBEKa M YeIOBEKOOOpPasHbIX OOEe3bsH»,
«OCHOBHbIE MeCTa TAJIEOHTOJIOTMYECKMX HAXOAOK IMPEIKOB COBPEMEHHOTO YeOBEKa»,
«[IpeBueriime momn», «JpeBHme jogu», «IlepBbie coBpeMeHHbIe JOAM», «YeaoBedeckue
pachi».

O6opynoBanne: wmynsbku  «[Iponcxoxknenne uyenoBeka» (GIOCTBI  aBCTPAJIOIUTEKA,
MUTEKAHTPOIA, HeaHIepTaiblla, KPOMaHbOHIIA), CJIENKU WIM M300pakeHus] KaMEHHbBIX OpYIMii
MepBOOBITHOTO uejioBeKa (KaMHM-YOIIEephl, pyouia, ckpebsa), reoOXpoHOJIormyeckass Tabimia,
KoJITeKIms «@OpMbI COXPAaHHOCTM MICKOITA€MbIX SKMBOTHBIX M PACTEHUI».

JlabopaTopHbIe U IPaKTUYECKUe PadOThI:

ITpakTnueckast pabora N° 1. «/3yueHne MCKOMAEMBIX OCTATKOB PACTEHMUM U SKMBOTHBIX B
KOJIJTEKIIUSIX ».



OKCKypCcHsl «OBOJIONMSI OPTaHMYECKOro Myupa Ha 3emsie» (B €CTeCTBEHHO- HAy4HbI MU
KpaeBeguyecKuili My3en).

Tema 3. Opranusmbl ¥ OKpY’Kalolas cpeaa.

OKkosiorMsi Kak HayKa. 3agayM M pasmesibl  9KOJOTuM. MeToabl 3KOJIOTUYECKUX
MCCIIeIOBaHMI. DKOJIOIMYECKOe MMPOBO33pEHE COBPEMEHHOTO YeJIOBEKa.

Cpenpl  OOMTAaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MYIIHas,  ITOYBEHHas,
BHYTPMOPraHM3MEHHas.

Oxojiormyeckue (akropel. Krnaccubukaims skogormyeckux (akTOpOB: abMOTUYECKue,
6MOTHYECKNE Y aHTPOTIOTeHHbIe. [leiicTBMe sKoIornuecKux (GakKTOpPOB Ha OPraHMU3MBbI.

Abnotnueckme  GakTOpbl:  CBET, TeMmIepaTypa, BJIaXHOCTb. Dororepuoansm.
[Tpucnoco6eHnst OpraHM3MoB K IeCTBUIO abMOTHYeCKMX (GakTopoB. brosornyeckme puTMBbl.

buortnueckne ¢axkroppl. Bumel OMOTMYECKMX  B3aMMOIENMCTBMI:  KOHKYPEHLMSI,
XUITHAYECTBO, cMMOMO3 1 ero ¢opmbl. [lapasutnsm, Koomepaius, MyTyaJIn3M, KOMMEHCATIN3M
(KBapTMPAHCTBO, HAXJEOHMYECTBO). AMeHCanM3M, HEUTpaauM3M. 3HavyeHue OUMOTUUYECKUX
B3aMMOJIE/ICTBU [IJI CYIIECTBOBAHMSI OPTaHM3MOB B IPUPOAHBIX COOOIIIECTBAX.

OKoJiorMyecKkre XapakTepucTuku mnomyssauyy. OCHOBHbIe TIOKa3aTeau  IMOIYJISIN:
YMCIEHHOCTb, IUUIOTHOCTb, POXKAAeMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. yHamuka
YMCJIEHHOCTM TIOMYJISILIY Y €€ PETYJISLSL.

JeMoHcTpamum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkesnb.

Tabauubl u cxembl: kapta «IIpuponHbie 30HbI 3emyn», «Cpenbl OOUTaHNUSI OPraHU3MOBY»,
«Doronepuogusam», «Ilomynaumum», «3aKOHOMEPHOCTM PpOCTa UMCIEHHOCTM TIOMYJISILUU
nHOYy30pun-Tydenbkn», «Iluiiesble nemnm».

JIaGopaTopHbIe ¥ MPaKTUYECKNe PadoThI:

JlabopatopHas pabora N? 3. «Mopdosornueckie 0COOEHHOCTY PACTEHMIA U3 Pa3HbIX MECT
0OUTAHUS .

JlaboparopHast pa6ota N° 4. «ByiissHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa».

[TpakTnueckast pabora N° 2. «ITomcU€T MIOTHOCTM MOIYJISIIMIA Pa3HbIX BUIOB PACTEHUI».

Tema 4. Coo0111ecTBa M 9K0JIOrMUYEeCKye CUCTEMBbI.

CoobmiectBo  opramsMoB -  OmomneHo3.  CTpyKTypbl — OMoOlleHO3a:  BMIOBas,
MPOCTPaHCTBEeHHAs1, Tpobuueckas (ruieBast). Buabsl-momMmuHauTbl. CBSI3U B 6GMOIIEHO3E.

OKkosiornueckue cucteMbl (3KocucteMbl). IloHSTHME 06 3KOCUCTEME M OGUOreoleHo3e.
OYHKIMOHAIbHbIE KOMIIOHEHTbI 3KOCUCTEMBI: IPOIYIEHTHI,



KOHCYMEHTbBI, pefylieHTbl. KpyroBopoT BellleCcTB U MOTOK 3HEpruu B akocucreme. Tpoduueckmue
(nmuieBble) YpoBHM 3KOcUCTeMbI. [InieBbie 1eny u cet. OCHOBHbBIE MMOKA3aTEIN IKOCUCTEMBbI:
6momacca, MPOAYKIMS. IDKOJOTUYECKME MUPaMUIbL: TMPOAYKUIMUM, UMCIEHHOCTM, OMOMACCHI.
CBo1CTBa 9KOCUCTEM: YCTOMYMBOCTD, CaMOperyJismysi, pa3putie. CyKieccus.

[TpupogHbie 3KOCUCTEMBI. OKOCUCTEMBI O03€p UM peK. OKOCUCTEMA XBOMHOTO WU
IIIPOKOJIMCTBEHHOT'O Jleca.

AHTpOTIOTE€HHbIE ~ 3KOCUCTEMBI.  ATrpPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buosornyeckoe 1 X035111CTBEHHOE 3HAUEHME arPOIKOCUCTEM U YPOOIKOCUCTEM.

bropasHoobpasue Kak GhakTop yCTOMYMBOCTM 3KocucTteM. CoxpaHeHye GMOJIOrMYecKoro
pa3HoobOpa3us Ha 3emiie.

Yuenne B. WM. BepHamckoro o 6mocdepe. I'panmiibl, coctaB M CTpyKTypa 6mMochepsl.
JKuBoe BemiectBo u ero ¢yHkuun. OcobeHHOCTH OMocdepbl KaK IJIOOAJIBHOM 3SKOCUCTEMBbI.
JuHaMmueckoe paBHOBecHe 1 oOpaTHas CBsI3b B Guocdepe.

KpyroBopoTbl BellecTB M OMOTeOXMMMUYECKME LMKJIbI 3JeMeHTOB (yrjiepoia, as3oTa).
3oHaybHOCTDb 6Mocdepbl. OCHOBHbIE OMOMbI CYIII.

YenoBeuecTBO B OMochepe 3eman. AHTpOIIOreHHbIe M3MeHeHus B buocdepe.

['mo6asibHbBIE SKOJIOTMYECKIE TTPOOIIEMBI.

Cocy1iiectBoBaHMe MpUpoabl 1 yegoBeuecTBa. CoxpaHeHne 61MOpasHOOOpPasus Kak OCHOBA
ycrounBocT 6mocdepsl. OCHOBa palOHAJIBHOTO YIIPABAEHMUST IPUPOIHBIMU PECYpPCaMy U UX
MCIIO/Ib30BaHMe. JJOCTUKEHMST OMOJIOTUM M OXpaHa MPUPOIbI.

JeMoHcTpamum:

[Toptpetsr: A. IIx. Tencin, B. H. Cykaués, B. Y. BepHanckmii.

Tabymuupl u cxembl: «IIuiesble nenu», «BuoLEeHO3: coCTaB U CTPYKTypa»,
«ITpupogubie coobiiectBa», «llemu nmuTaHusg», «IKOJOrMYecKas NUPAMUIA»,

«Buocdepa u yenoBek», «IDKOCUCTEMA IIMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMA XBOWNHOTO
neca», «buolueHo3 Bomoémar», «ArpoueHos», «IIpumepHble aHTPOIOreHHbIe BO3JENCTBMS Ha
npupony», «BaskHellMe MCTOUYHMKM 3arps3HEHMsI BO3OyXa M TPYHTOBBIX Bom», «IlouBa -
Ba)KHEMIIAs COCTaBjsiolasg Ouochepbl», «®dakTopbl gerpajanyuu IMmouB», «IlapHMKOBBIN
apderT», «DaKTOpbl pagMOAKTMBHOIO  3arpssHeHuss Omochepbl», «O6IIasT  CTPyKTypa
61ocdepbl»,

«Pacripoctpanenne skmsHu B Omochepe», «O30HOBBIM 5KpaH OMochepsI»,
«Kpyrosopor yriepona B 6mocdepe», «KpyroBopor asora B Ipupoge».

O6opynoBaHue: Mopelb-anmuMKaims «TUMuHble GMOIEHO3bI», repbapuit
«PactutenbHble  coobiiectBa», Kojulekuuu — «buorenos»,  «Bpemurenym — BaKHEMIINMX
CEeJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp», TrepbapuyM ¥ KOJUIEKUMM DPACTEHMII U SKUBOTHBIX,
MpUHAAJIeKaIye K pasHbIM 9KOJOTMYECKUM TpYyIIaM OOHOTO BHMIa,



Kpacnass  kuura Poccuiickoii ®deneparyn, M300paskeHust OXpaHSIEMbIX BUIOB
pPaCTeHUN U SKUBOTHBIX.



INTAHMPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI I1IO BUOJIOT'MU HA
BA30BOM VPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

Cornmacio ®I'OC COQO, vycraHaBaMBaIOTCSI TpeOOBaHMS K pe3yjabTaTaM OCBOEHMS
00YYaIIMMICS TTPOTPaMM CPeIHEro oOIero o6pa3oBaHys: JMIHOCTHBIM, METAIIPeIMETHBIM U
TIpeaMEeTHbBIM.

JINMYHOCTHDIE PE3VYJIbTATbBI

B cTpykType JMUHOCTHBIX pPe3yJbTaTOB OCBOEHMs IIpeameTa «buosiorus» BbloeieHbl
clAenyollye  COCTaBJAIOIIMe: OCO3HaHMe OOYYaloIMMMUCSI  POCCHMIICKOM  TPaskIaHCKOM
UIEHTUYHOCTYM - TOTOBHOCTM K CaMOpPa3sBUTUIO, CAMOCTOSTEJIbHOCTM U CaMOOIIPeIe/IeHMIO,
HaJuMuye MOTMBAaLMM K OOYUYeHMIO OMOJIOTUM, IliejieHallpaBjeHHOe pas3sBUTHE BHYTPEHHUX
yOeKIeHMUI TMYHOCTY Ha OCHOBE KJIIOUEBBIX I[EHHOCTEN UM MCTOPUUYECKUX TPamvLiMil PasBUTUS
OGMOJIOTMYECKOTO 3HaHMsI, TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOIIMXCSI PYKOBOICTBOBATbCS B
CBOEM  [IeITeJIbHOCTM  IIEHHOCTHO-CMbICJOBBIMM  YCTaHOBKaMM, MPUCYIIMMMU  CUCTEME
610JIOrMYeCcKoro 006pasoBaHMs, HaJUuMe SKOJIOTMUECKOrO IIPaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTb 1IEJIV U CTPOUTD SKM3HEHHbIE TJIaHbI.

JIMUHOCTHBIE pe3yJbTaThl OCBOEHUsI mpeaMera «buosorus» MOCTUralOTCS B €IMHCTBE
yueOGHOM M BOCIIUTATEIbHOM eSATeJbHOCTYM B COOTBETCTBUM C TPAAMUIMOHHBIMU POCCUIICKUMU
COIIVMOKYJIbTYPHBIMM, MICTOPUUYECKUMM U OYXOBHO- HPaBCTBEHHBIMM I[€HHOCTSIMM, IIPUHSITHIMU B
o0l1llecTBe IpaBMaMM ¥ HOpMaMi IIOBEHNEHMSI M CIOCOOCTBYIOT IIPOIIecCaM CaMOTIO3HAHMS,
CaMOBOCIIMTAHMSI ¥ CaMOPa3BUTHS, Pa3sBUTKUS BHYTPEHHEN MO3UIMU JIMUYHOCTH, MATPUOTHU3MA,
YBaKeHMsI K 3aKOHY ¥ IIPaBOIMOPSIAKY, YEJIOBEKY Tpyda M CTaplIeMy ITOKOJIEHWIO, B3aMMHOI'O
YBa)KeHMUsI, Oepe’kHOro0  OTHOIIEeHMsT K  KyJIbTYPHOMY  HaCJeOMI0 ¥ TPamguIsSIM
MHOTOHAIMOHAIBHOTO Hapomaa Poccuiickon @enepatinm, mpupozae M OKPYKaIoIIen cpee.

JIMYHOCTHBIE pe3yJIbTaTbl OCBOEHMST yueOHOro npeamMera «buosorus» mOMKHBI OTpaskaTh
TOTOBHOCTDb ¥ CITOCOOHOCTb OOYUaIOIIMXCSI PYKOBOJICTBOBATHCSI COPMMUPOBAHHON BHYTPEHHEN
MO3MILIMEN JIMYHOCTM, CUCTEMOM II€HHOCTHBIX OpPMEHTAalMil, TMO3UTUBHBIX BHYTPEHHUX
yOeXXIeHMI, COOTBETCTBYIOIIMX TPAaAMIMOHHBIM IIEHHOCTSIM  POCCUIICKOTO  OOIIEeCTBa,
pacipeHe >KM3HEHHOTO OIbITa M OIbITa JeSITeIbHOCTM B IIPOIeCCe pean3alyyi OCHOBHBIX
HaIpaBJIeHMIi BOCIIUTATEIbHOM OesITeJIbHOCTY, B TOM UMCJIe B YaCTHU:

1) rpaxxganckoro BociMTaHms:

CchOpMMPOBAHHOCTb TI'PAXKOAHCKON IO3MUIMM OOYYaloIerocss KakK aKTUBHOTO U

OTBETCTBEHHOTO Y/JIeHa POCCUIICKOTO OOIIeCTBa;



OCO3HaHMEe CBOMX KOHCTUTYIMOHHBIX IIpaB ¥ OOS3aHHOCTENM, YyBakeHMe 3aKOHa U
IIPaBOIIOPSIIKaA;

TOTOBHOCTb K COBMECTHOV TBOPYECKO IeSITeIbHOCTU IIPU CO3MaHUM YUeOHBIX IPOEKTOB,
peleHnu yu4eOHbIX 1 MI03HABaTeIbHbIX 3a7a4, BbIITOTHEHMUM OMOJTOTMYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTb  OMpPEeNeNiITh COOCTBEHHYIO TO3MIMIO II0 OTHOILIEHUIO K SIBJIEHUSM
COBPEMEHHOM JXU3HU U OOBSICHATD €€;

YMEHMEe YUYMTbIBAaTh B  CBOMX HEMCTBMSIX HEOOXOAMMOCTb  KOHCTPYKTMBHOI'O
B3aMMOJIENCTBUS JIIONEN C pasHbIMM YOEXKIEHUSIMM, KYJIbTYPHbIMM LIEHHOCTSIMM ¥ COIMAIbHBIM
IOJIO’KEHMEM;

TOTOBHOCTb K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJIHEHMSI YYeOHbIX,
IIO3HABaTeJbHbIX M MCCAeNOBaTe/NbCKMUX 3aay, YBa)KUTEJIbHOTO OTHOIIEHMSI K MHEHMUIO
OIIIIOHEHTOB NP 0O6CYKAEHUI CIIOPHBIX BOIMPOCOB 6MOJIOTMYECKOTO COIePsKaHNs;

TOTOBHOCTD K T'YMaHUTAPHO M BOJIOHTEPCKOM IesITeIbHOCTY;

2) naTpMOTMYECKOro BOCIIMTAHAS:

chOpPMIPOBAHHOCTb POCCUIICKOI IPAKIAHCKON MIEHTUYHOCTY, IaTPUOTU3MA, YBAKEHUS
K CBOEMY Hapojly, YyBCTBAa OTBETCTBEHHOCTM Iepen POIMHOI, rOpIOCTM 3a CBOI Kpaii, CBOIO
PonuHy, cBOII I3bIK U KYJIBTYPY, IPOLLIOe M HacTosIIiee MHOTOHAIMOHAIbHOTO Hapoaa Poccuy;

IIleHHOCTHOe OTHOILeHMe K TPUPOJHOMY HacJAeIMI0 M TaMATHMKAM IPUPO.IbI,
mocTyskeHMsiM Poccun B HayKe, MCKYCCTBe, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOGHOCTb OIIeHMBAThb BKJAJ, POCCUICKMX YUYSHBIX B CTAHOBJIEHME M pasBUTHe
6MOIOrMHM, TOHMMAaHMS 3HAYeHVS 6MOJIOTMM B TIO3HAHMM 3aKOHOB ITPUPOIbI, B SKM3HM UeJIOBeKa U
COBpPEMEHHOT0 OBILIeCTBa;

yzeitHas y6exXIeHHOCTb, TOTOBHOCTD K CJTYKeHMIO 1 3aiyTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Ccyanoy;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHMe yXOBHBIX LIEHHOCTe}1 POCCUIICKOTO HApOJa;

copMMPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STMUECKOTO IOBEEeHSI;

CITOCOGHOCTD OLIEHMBATh CUTYAIMIO ¥ NIPUHMMATb OCO3HAHHBIE pelleHMs, OPUEHTUPYSICh
Ha MOpaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCT;

OCO3HaHMe JIMYHOIO BK/afa B IOCTPOEHMe YCTONUMBOIO OYAYILIEro; OTBETCTBEHHOe

OTHOILIEHME K CBOMM POAMTE/ISIM, CO3IAHMIO CEMbJ Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIeHHOCTEe)l ceMeifHOM KM3HM B COOTBETCTBMM C TPAAMLMSIMU HApPOMOB
Poccuu;

4) 3cTeTMYeCKOro BOCIMTAHUS:

5CTeTUYeCKOe OTHOLIEeHMEe K MMPY, BKJIIOYas 3CTETUKY 6bITa, HAYYHOTO M TeXHUUIECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIeCTBEHHBIX OTHOILIEHMWIA;



ITIOHMMaHIne 3MOIIVMMOHAaJIbHOT'O BOB,ELGIZCTBI/ISI SKUBOM IpnUpoabl 1 ee IIeHHOCT!; TOTOBHOCTb
K CaMOBBIPpa)X€HMIO B Ppa3HbIX BMIAaX MCKYCCTBa, CTpeMJIEHUE
MPOABJIATbL KayeCTBa TBOp‘leCKOIl/’I JINYHOCTU,

5) ¢usuueckoro BocimTanms, GopMMpOBaHMSI  KyJAbTYpbI  300POBbSI M
3MOIMOHA/TBHOTO 0JIarOoI0JTyUMsi:

MOHMMaHMe U peaym3alys 30pOBOro 1 6Ge30MmacHOro 0bpasa >KusHu (340pPOBOe MUTAHME,
COOJTIOIeHe TUTYEHNYECKUX TTPABUJI M HOPM, COQIaHCHMPOBAHHBINA PEXUM 3aHSITUI U OTIbIXA,
peryyspHas ¢GwusMuyeckass aKTMBHOCTb), OEpeXHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOILIEHMSI K COOCTBEHHOMY (M3MYECKOMY U IMCUXUYECKOMY 300POBbIO;

MOHMMAaHMe IEHHOCTY TIPaBMU WHAOVBUIYAIBHOTO ¥ KOJUIEKTMBHOTO 06€30I1acHOrO
MTOBEJIEHNST B CUTYaIUSIX, YTPOXKAIOIIMX 3[0POBbIO U SKU3HU JIIOJIEN;

OCO3HAHME TOCAEACTBUN Y HENPUSITUS BPEOHBbIX MPUBBIUEK (YIOTPeOIeHMUST aJKOroJs,
HapKOTUKOB, KypeHUsl);

6) TpynoBoro Bociuranus:

TOTOBHOCTb K TPYQYy, OCO3HaHME I[€HHOCTM MAacCTepCTBa, TPYOOJII00MEe; FOTOBHOCTb K

aKTVBHOM [eSITEJbHOCTM TEXHOJOTMYECKOM U COLMAIbHOMN
HaIpaBJE€HHOCTY, CIIOCOOHOCTb MHMUIIMMPOBATb, IJIAHMPOBATh M CAMOCTOSITEJIbHO BBITTOHSITD
TaKyIO JesTeIbHOCTD;

MHTEPEC K PasIMYHbIM cdepam MpodecCMOHATbHOM NesATEeTbHOCTY, YMEHME COBEpIIaTh
OCO3HAHHBIN BbIOOP OyAyIei mpodeccun 1 peaiM30BbIBaTh COOCTBEHHbIE SKM3HEHHbIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOPa30BaHMIO M CaMOOOPA30BaHMIO Ha MPOTSKEHUM BCEN
SKU3HM;

7) 3K0/IOrM4ecKoro BOCIIMTAHMS:

9KOJIOTMYECKM 1eJIecO00pa3Hoe OTHOIIIeHNE K IMPUPOAe KaK MCTOYHUKY SKM3HM Ha 3emie,
OCHOBE €€ CYIIIeCTBOBaHMS;

MOBBIIIIEH)E YPOBHS 3KOJIOTMUYECKON KYJIbTYPbI: IMPUOOPETEHME OIbITa TUIAHMPOBAHMS
MIOCTYTIKOB ¥ OLIEHKY MX BO3MOKHBIX TIOCJIEACTBUI AJISI OKPYKAIOIIEN CPeJibl;

OCO3HaHMe TJI00ATBHOrO XapaKTepa SKOJOTMYECKUX IMTPOOJIEM U ITyTEN UX PEIIeHMS;

CIIOCOOGHOCTD MCIOJIb30BaTh MpuoOpeTaemMble IpU U3yUeHUM OMOJIOTUYM 3HAaHMSI M YMEHMSI
Py pelieHnu Tpo6seM, CBSI3aHHBIX C palMOHAJIbHBIM IPUPOIONOJIb30BaHMEM (COOIOnEHE
MpaBuJI MOBeJEeHMs] B TPUPOJe, HAIPaBJIEHHbIX Ha COXPaHEHMe pPaBHOBECHS B IKOCHUCTEMax,
OXpaHy BUAOB, SKOCUCTEM, 61ochephl);



aKTMBHOE HENpUsITHEe NOeMCTBUI, MPUHOCAILMX Bpel OKpY)Kalollel MPUPOIHOM Cpene,
yMeHMe MPOTHO3MPOBATh HEOBJIArONMpUSTHbIE KOJOTUUYECKME TIOC/IEANCTBUS TPeIIIPUHUMAEMbIX
IeVICTBUIA U MPeIOTBPAIlaTh UX;

HaJIMUME Pa3BUTOTO SKOJOTMYECKOTO MBIIUIEHNSI, JKOJIOTMYECKON KYJIbTYpPbl, OIIbITA
IeSITeIbHOCTM ~ SKOJIOTMYECKOM  HAIlpaBJIEHHOCTM, YMEHMUS PYKOBOJCTBOBAaTbCSI UMM B
MO3HABATEJIbHOM, KOMMYHMKATMBHOM ¥ COIMAJIbHOM IPAKTUKE, TOTOBHOCTM K YYaCTUIO B
MPaKTUYECKOM JeSITEIbHOCTM SKOJOTMUECKON HAIlPaBJIEHHOCTY;

8) uennocTn HayuHoOro nosHaHms:

chOpMMPOBAHHOCTD  MMPOBO33pPEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTMS HayKuM UM OOIIECTBEHHOM IPaKTMKM, OCHOBAHHOTO Ha Ouajore KyJbTyp,
CITOCOOCTBYIOIIEr0 OCO3HAHMIO CBOET'O MeCTa B IOJIMKYJIbTYPHOM MUDE;

COBEpIIIEHCTBOBAHME SI3bIKOBOJ U UUTATEIbCKOM KYJIbTYPbl KaK CPeICTBa B3aMOMEMCTBUS
MEKITY JIIOIbMU U TTO3HAHUS MDA,

MOHMMaHMe creiuduky 61MoJIorMM Kak HayKyu, OCO3HaHMUS €€ poju B (HOpMMUPOBAHUMU
PaIMOHAIbHOTO HAYYHOTO MBIIIJIEHNSI, CO3MAHMM 1I€JIOCTHOTO MPEeCTaBIeHNsI 00 OKPYsKaIOIIEM
MMUpe Kak O eIMHCTBe IMpUPOIbI, UejJoBeKa U OOIIeCTBa, B MO3HAHMM IIPUPOOHBIX
3aKOHOMEPHOCTE U pellleHny IpobJieM CoOXpaHeHMs IPUMPOIHOTO PABHOBECHST;

YOEKIEHHOCTh B 3HAUMMOCTM OMOJIOTUM [IJIT COBPEMEHHOM IMBWIN3ALMU: OOecIeueHus
HOBOT'O YPOBHSI Pa3sBUTMS MEAUIIMHbBI, CO3[IaHVe IMEePCIeKTUBHBIX OMOTEXHOJIOTUI, CIIOCOOHBIX
pelaTh pecypcHble MpobsieMbl pa3BUTHSI YEJIOBEUYECTBA, IMMOVCKA ITYTel BbIXOJA U3 IJI00ATbHBIX
9KOJIOTMYECKUX MpobjieM U obGecIieueHns mepexoaa K YCTOMUYMBOMY PasBUTUIO, PAllIOHAIbBHOMY
VICITOJIb30BAHMIO TIPMPOIHBIX PECYPCOB M (GOPMUPOBAHMIO HOBBIX CTaHIAPTOB SKU3HIA;

3aM{HT€PECOBAHHOCTb B ITOJTYUYEHUM OMOJOTMYECKMX 3HAHMI B 1€JISIX IOBBIIIEHUST OOl
KYJIbTYpbl, €CTeCTBEHHO-HAyYHOM TI'PAMOTHOCTM, KaK COCTaBHOM 4YacTy GYHKIMOHAIbHOM
rPaMOTHOCTY 0OYyUaIoIIMXCs, GOPMUPYEMON TIPU U3YIEHUM OUOJIOTUH;

MOHMMAaHME CYIIHOCTM METOAOB IIO3HAHMSI, MCIIOJb3yeMbIX B €CTECTBEHHBbIX HayKax,
CITOCOOHOCTY MCIIOJIb30BaTh IIOJyvYaeMble 3HAHMS [JIs1 aHau3a M OOBSICHEHUS SIBJIEHUM
OKDYKaIOIIero Mupa M IPOUCXOISIIMX B HEM M3MEHEHMI, YMeHMe JejlaTb OOOCHOBAaHHbIE
3aKJIIOYEHNUSI Ha OCHOBE HAy4YHbIX (DaKTOB M MMEIOMMXCS AAHHBIX C b0 ITOTyYeHUs
JOCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTb CAaMOCTOSITEJIbHO MCIIO/Ib30BaTh OMOJIOTMYECKME 3HAHUS [JIS pelleHus
Mpo6JIeM B PeaibHbIX KM3HEHHBIX CUTYaLIVSIX;

OCO3HaHMe IIEHHOCTM HAyYHOW HEeATEeJIbHOCTY, TOTOBHOCTh OCYIIECTBJISITh IMPOEKTHYIO U
MCCJIeOBATE/IbCKYIO IeSITeIbHOCTb MHAVBUIYAIbHO U B IPYIIIIE;



TOTOBHOCTb ¥ CIIOCOOHOCTh K HEIPEpbIBHOMY OOpa3soBaHMIO ¥ CaMOOOpa3oBaHUIO, K
aKTMBHOMY TIOJIYYEHUIO HOBBIX 3HaHMI IO OMOJOrMM B COOTBETCTBMM C >KM3HEHHBIMMU
MOTPEOHOCTSIMMA.

METAITPEIMETHDBIE PE3VJIBTATbDI

MeranpenMeTHble pe3yJbTaTbl OCBOEHMsI yyeOHOro mnpeamera «buosorus» BKIIIOYAOT:
3HaUMMble 111 (OPMMPOBAHMSI MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIMCUUIUIMHAPHBIE
(MeXXTIpeIMeTHbIE) OOIIIeHayYHbIe TTOHSITHUSI, OTPasKaloIIye 1IeJIOCTHOCTh HAYYHOM KapTUHBI MUpPa
U criendUKy METOIOB IMO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BeIeCTBO, SHEPTHS,
sIBJIeHMe, TIPOLlecC, CUCTeMa, Hay4Hbli (akT, MPUHIMUIL, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCC/IelOBaHMe, HaOJIOIeHNe, M3MepeHne, SKCIIEPUMEHT U IPYTUX), YHUBEPCATbHbIE
yuebHbIe HeiCcTBUS (MIO3HABAaTeIbHbIE, KOMMYHMUKATUBHbBIE, PETY/SITUBHBIE), 0OeCIeunBaoIye
dbopmupoBaHye (HYHKIMOHAIBHOM I'PAMOTHOCTM M COIMAJIbHOV KOMITETEHLIMM OOYYarOIIMXCS,
CIIOCOGHOCTH OOYYAIOIIMXCS MCITI0JIb30BaTh OCBOEHHbIE

MEXIMCIMUIUIMHAPHbIE, MYMPOBO33pPEHYECKME 3HAHUSI U YHUBEPCATbHbIE
yueOHbIe IeMICTBUS B IO3HABATEIbHOM M COIMAIbHOM MPaKTHKE.

MeranpenMeTHble pPe3yJIbTaTbl OCBOEHMS IMPOrpaMMbl CpPeIHEro OOIIero oOGpa3soBaHMS
JIOJKHBI OTPaskaTh:

OBageHnue yHMBEPCAIbHBIMU YU€OHbIMHU I03HABATEIbHBIMM JE€/ACTBUSIMMA:

1) 6asoBbIe tormyeckue geiicTBIA:

CaMOCTOSITeJIbHO (OPMYJIMPOBAaTh M aKTyaJuM3MpOBaThb IIPOOJIEMY, pacCMaTpuUBaTh €€
BCECTOPOHHE;

MCIIOTb30BaTh NPV OCBOEHUY 3HaHMI MPUEMBI JIOTMYECKOTO MbIIIIeHMsI (aHa/IM3a, CUHTEe3a,
CpaBHeHMs, Kiaccupukaumm, OOOOIIEHNST), PACKPbIBaTb CMbIC OMOJOTUUECKUX IOHSITUI
(BBIOEISITH UX XapaKTepHble MPU3HAKM, YCTAaHABIMBATD CBS3U C APYTYMU MOHITUSIMM);

ONpelesisiTh LIeJIM [eSITeJIbHOCTM, 3aJaBasi MapaMeTpbl U KPUTEPUM UX JOCTVKEHUS,
COOTHOCUTD Pe3yJIbTaThl AESITEIBHOCTU C ITOCTABIAEHHBIMU 1IeJISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKME TIOHSITUS MJiS OObsSICHeHMS (aKTOB U SIBJIEHUM SKUBOM
TIPUPOTIbI;

CTPOUTb JIOTMUYECKME PACCYKAEeHUS (MHOYKTUBHbIE, OEeIYKTUBHbIE, [0 aHAJOTUMN),
BBISIBJISITb 3aKOHOMEPHOCTYM ¥ TIPOTMBOPEYMSI B pacCMaTpPMBAEMbIX SIBJIEHUSIX, (GOPMYJ/IMPOBATh
BBIBOJIbI ¥ 3aKJTFOUEHS;

MIPUMEHSITh CXEMHO-MOJIeJIbHbIE CPEACTBA IJIST MPENCTaBIEHUs CYIIECTBEHHBIX CBSI3€N U
OTHOILIEHMII B M3y4YaeMbIX OMOJIOrMYECKMUX OObEeKTax, a



TaK>Ke l'IpOTI/IBOpe‘{I/II‘/JI pa3HOro poaa, BbISIBJIEHHDBIX B Pa3/IMYHbIX
I/IH(bOpMaLII/IOHHbIX VICTOYHUKAX;

pa3pa6aTMBaTb IJIaH pelIeHusa HpO6J’I€MbI C y‘{éTOM dHa/IM3a MMEIoIIMXCI
MaTepuaJIbHbIX M HEMATEePUAJIbHbIX peCypCOB,

BHOCUTDb KOPPEKTUBBI B A€ATECJIbHOCTDb, OLICHMBATb COOTBETCTBME PE3YyJIbTATOB LIEJISIM,
OLI€EHMBATb PUCKU l'IOC)'Ie,ELCTBI/II‘/JI OesITeJIbHOCTU,

KOOPAMHMPOBATDH n BBITIOJ/THATD pa60Ty B YCIOBUAX peasibHOr o,
BUPTYAJIbBHOI'O 1 KOM6I/IHI/IpOBaHHOFO BBaMMOﬂeﬁCTBMH;

pa3BMBaATb KpeaTMBHOE MbIIIVICHNME ITPU PEIIEHUN )KM3HEHHbBIX HpO6H€M.

2) 6a3oBble MCC/IEN0BATEIbCKME JeCTBIUS:

BJIaJIETh HABbIKAMM yYeOHO-MCCIIEIOBATEIBCKOM U MPOEKTHON MeSITeTbHOCTM, HaBbIKaMMU
paspelieHust MpobJsieM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOMCKY METOIOB
pellieHMs] MPaKTUYeCKUX 33[1a4, TPUMEHEHNIO Pas3IMYHbIX METOIOB ITO3HAHNS;

VICIIOJIb30BATh PpAa3/IMYHble BUIbI AESITEIBHOCTM IO TOJYYEeHMIO HOBOT'O 3HaHMS, €ro
MHTepIIpeTaym, Mpeobpa3soBaHMIO M MPUMEHEHMIO B YYEOHBIX CUTYalUsIX, B TOM YMUC/Ie TpU
CO3[TaHUM YUYEeOHBIX U COIMAIbHBIX ITPOEKTOB;

dbopMupoBaTh Hay4YHbIV TUIT MbILIJIEHNS, BIaeTb HAYYHOV TEPMMUHOJIOTHEN, KITIOUEBbIMM
TIOHATUSIMUA U METOIAMU;

CTaBUTb ¥ (GOPMYJIMPOBATh COOCTBEHHbBIE 3aauM B 0OPA30BATEIbHON MESITETbHOCTU U
SKU3HEHHBIX CUTYaLMSIX;

BBISIBJISITb TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJauyy, BbIABUTATh
TUTIOTE3y €€ pelleHus,, HaXOOUTb apryMEeHTbl [Jisi [TOKa3aTeJbCTBA CBOMX YTBEPsKIEHMUM,
3a[1aBaTh MapaMeTpPbl ¥ KPUTEPUY PEILIeHNUS;

aHa/IM3MPOBATh IMOJIyYEHHbIE B XOJ€ peIIeHus 3aJauM pe3ysabTaTbl, KPUTUYECKU
OIIEHMBATDb UX JOCTOBEPHOCTD, POrHO3UPOBATh M3MEHEHE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBbIM CUTYalMsIM, OLIEeHMBAThb MIPUOOPETEHHDIN OIIBIT;

OCYILIECTBJIATh LieJIEHANPABAEHHbIM TOMCK IMepeHoca CPeACTB M CIIOCOOO0B IENCTBUS B
npodeccroHaabHYIO Cpefy;

yMeTb TI€PeHOCUTb 3HaHMS B TIO3HABAaTeJIbHYIO M  MPAKTUUYECKYI0  006JacTu
SKU3HEIESI TEIbHOCTIA;

YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HbIX IIPeIMETHbBIX 06J1acTelr;

BbIIBUTaTh HOBBIE WIEM, IMpeJJjaraTb OPUTMHAJIbHbIE TOAXOAbI ¥ pELIEHNs, CTaBUTh
Mpo6JIeMbI U 3aa4M, TOMMYCKAIOIIVe aTbTePHATUBHBIE PEIIeHMSsI.

3) pab6ora ¢ nadopmameir:

OPMEHTMPOBATbCS B Pa3IMUHbIX MCTOUHMKAX MHGOpManyy (TEKCTe yuyeOHOro IMmocobus,
HaYYHO-TIOITYJISIPHOM JIUTEpaType, OMOJIOTMYECKMX CA0BAPSIX M CIIPABOYHMKAX, KOMITbIOTEPHBIX
6a3ax maHHbIX, B VHTepHeTe), aHAIM3MPOBATh



mHpopMalMio pasIMYHbIX BUAOB U GOPM TIpeACcTaB/ieHUsl, KPUTUUYECKM OIeHUBAThb €€
JIOCTOBEPHOCTb ¥ HEITPOTUBOPEUMBOCTb;

dbopmynupoBaTh 3anpochl M MPUMEHSATh pasjiMuHble METOHIbl TpPU IOMCKe U OoTOope
6moJstormyeckoy MHGopMaIy, HeoOXOIMMON IJISI BBIMOJHEHMS YIEOHBIX 3a/1a4;

MpMoOpeTaTh OIBIT MCIIOIb30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIA,
COBEpIIIEHCTBOBATb KYJIbTYPY aKTMBHOTO MCITOJIb30BaHMSI Pa3/IMYHBIX IOVCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BbIOMpAThb ONTUMAIbHYIO (OopMy TpencTaBjieHMUs] OMOIOTUUECKON
mHbopmalmu (cxeMbl, IpadMKu, IMarpaMMbl, TAOJINUITbI, PUCYHKYU U IPYTOE);

MCIIONIb30BaTh HAy4HbIM S$I3bIK B KauecTBe CpeACTBa Ipu paboTe C OMOJOTMUECKOU
mHpopMalmen: MpUMEHITbh XUMUUYecKue, Guanveckue M maTeMaTudyeckue 3HaKu U CUMBOJIBI,
dbopmynbl, abbpeBuaTypy, HOMEHKIATYpy, WCIOJb30BaTh ¥ MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKME CPEICTBA HATJISTHOCTH;

BJIaIeTh HaBbIKAMM pACIO3HaBaHMSI M 3alIUThl  MHOOpMaMy, MHGOPMAIMOHHOM
6e301MacHOCTY JIMYHOCTM.

OsBtafieHNe YHUBEPCAIbHBIMM KOMMYHMKATUBHBIMM JIeCTBUSIMMA:

1) o6uenne:

OCYIIECTBJIATh KOMMYHMKAIMM BO Bcex cdepax >KM3HM, aKTMBHO y4aCTBOBATh B AMAJIOTe
WM OUCKYCCUM TIO CYIIECTBY OOCYsKIaemMoil TeMbl (YMeHMe 3a1aBaTh BOIPOCHI, BbICKA3bIBATh
CY’)KIEHMSI OTHOCUTEJIbHO BBITIOJTHEHMSI TIpejiaraeMoii 3afauyl, YUYMUThIBAaTb WHTEpPEeChl U
COTJIACOBAaHHOCTbD MO3ULIMIA IPYTUX YUYACTHUKOB AMajiora Win IUCKYCCUMN);

pacrio3HaBaTh HeBepOaJibHble CpPEICTBA OOIEHMs, MMOHMMAThb 3HAUEHME COIVATIbHbIX
3HAKOB, IPEATIOChUIOK BO3HMKHOBEHMSI KOHQIMKTHBIX CUTYAIVi, YMETbh CMSATYaTh KOH(QIVKTbI U
BECTU TI€PEroBOpbI;

BJIAJeTh Pa3JIMYHbIMM criocobamy OOILLeHMs M B3aMMOAEMCTBUS, MOHMMAThb HaMepeHMs
IPYTUX JIIOAEN, TPOSIBJISITh YBaKUTEIbHOE OTHOIIIEHMEe K CObeceqHMUKY U B KOpPPEKTHOM dhopme
(bopMyMpoBaTh CBOM BO3PasKEHMST;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C MCIOJIb30BAHMEM SI3BIKOBBIX
CpeACTB.

2) coBmMecTHas e Te/IbHOCTD:

MOHMMATh U MCIIOJIb30BaTh MpeMMYIleCTBa KOMaHIHOM M MHAMBUAYAIbHON pabOThl Mpu
perieHny 6MOJIOTMYECKON MPo6IeMbl, 0O0CHOBBIBATh HEOOXOAMMOCTD MPUMEHEHMS TPYIIITOBBIX
(dhopM B3aMMOIEIICTBUS TIPU PeLlIeHnY yIeOHO 3a1auint;

BbIOMpATh TE€MAaTMKy M METOAbl COBMECTHBIX NEUCTBUI C YUYETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEM KaXKIOr'o WieHa KOJUIEKTUBA;



IMPUHMMATh 1LIeJIM COBMECTHOM [IesiTeJIbHOCTM, OpraHM30BbIBAaTb ¥ KOOPOMHMUPOBATh
JIeCTBUSI IO €€ IOOCTMKEHMIO: COCTaBJIATh IUIAH HEWCTBUIA, PaCIpenesssTb PO C YYETOM
MHEHUI YYaCTHUKOB, OOCY3KIaTh Pe3yIbTaTbl COBMECTHOM PabOTHI;

OIIEHMBATh KA4eCTBO CBOEro BKJIJa M KaKIOrO YYaCTHMKA KOMaHAbI B OOIIMIA Pe3yJIbTaT
10 pa3paboOTaHHbIM KPUTEPUSIM;

npefjiaraTb HOBBbIE ITPOEKTHI, OLIEHUBATh MIEM C TO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKO 3HAUYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTpaTermyeckoe TIIOBeAeHMe B PAsIUUYHBIX CUTYaIUIX,
MIPOSIBJIATh TBOPYECTBO ¥ BOOOPaskeHMe, ObITh MHULIMATUBHBIM.

OBJ1ajieHNe yHUBEPCATbHBIMHU PEry/ISTUBHBIMU JeMCTBUSIMMA:

1) camoopranmsanms:

MCIIOJIb30BaTh OMOJIOTMYECKME 3HaHMS [JIS1 BbISIBJIEHMSI TMPOGJIEM M WUX pelleHus B
SKU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHMIA 1ieJIeBble M CMbIC/IOBbIE YCTAHOBKYM B CBOMX
JIeCTBUSIX ¥ IIOCTYIIKaxX II0 OTHOIIEHMIO K JKMBOJ IIPUpPOJEe, CBOEMY 3[OPOBbIO U 3I0POBbIO
OKPY>KaIoIIuX;

CaMOCTOSITeJIbHO OCYIIECTBJISITh ITO3HABATEIbHYIO [eSITeIbHOCTb, BBISIBJISITb IPOOJIEMBI,
CTaBUTb ¥ (OpPMyIMpPOBaTh COOCTBEHHbIE 3aauyM B OOpa3oOBaTEIbHOM [eSITEIbHOCTU U
SKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITeJIbHO COCTaBJISITh IIJIaH PelleHys Mpo6yieMbl C YUYETOM MMEIOIIUXCS PeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U ITPEAIIOUTEHNIA;

JlaBaTh OLIEHKY HOBBIM CUTYAIIVSIM;

pacipsaTh paMKM YyuyeOHOro IIpeJMeTa Ha OCHOBE JIMUHBIX IIPEAIIOUTEeHMI; [esiaTh

OCO3HAHHBIN BBIOOP, apryMEHTMUPOBATh €ro, 6paTh OTBETCTBEHHOCTD
3a pelleHue;

OIIEHMBATb MPUOOPETEHHDIN OIIbIT;

CII0COOCTBOBATh (POPMMPOBAHMIO M IIPOSIBJIEHUIO IIMPOKON SPYAMUIIMYM B pasHbIX 00JIaCTSIX
3HAHMI, IOCTOSTHHO TOBBIIIATh CBOM 00pPa30BaTeIbHbIN U KYJIbTYPHBIN YPOBEHD.

2) caMOKOHTpPO/Ib:

OaBaTb OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHMBBI B OEATE/IbHOCTb, OLEHMBATb
COOTBETCTBME Pe3yJIbTaToB LeJIsM;

BJIaJeTb HaBbIKaMM [103HaBaTeIbHOMN pe(bneKCI/H/I KaK OCO3HaHMsI COBeplIaeMbIX ﬂe]‘/JICTB]/H‘/JI
M MBICJIUTEJIBHBIX IIPOLECCOB, MX PEe3yJIbTATOB M OCHOBaHMIA, MCIIOJIb30BaTh MPUEMbBI pedIekcumn
JI7IS1 OLIEHKM CUTyalyy, BhI60pa BEPHOTO PelIeHNs;

yMeTb OLeHMBATh PUCKM M CBOEBPEMEHHO MPUHMMATD PelLIeHs] [0 UX CHYIKEHMIO;



IPUMHMMATh ~ MOTMBBI M aprymMeHTbl  JOPYrMX TIpM  aHaaus3e  pe3yJIbTaToB
IesiTeIbHOCTY;

3) npunaTHe cebs U APYTUX:

IIPUHMUMATh ceBsl, TOHMMAs! CBOM HeJOCTaTKM U JJOCTOMHCTBA;

NPMHMMATD ~ MOTMBBI M apryMeHTbl  APYIMX 0pPM  aHaIu3e  Pe3ysIbTaToB
IesITeIbHOCTY;

IpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OLIMOKMY;

pasBMUBaTh CIIOCOOHOCTL HOHMMATh MUP C TIO3UIMM PYTOro YeIoBeKa.

INMPEAMETHDBIE PE3YJIbTATbI

[TpengmeTtHbIe pe3ynbTaThl ocBoeHMs mporpamMbl COO mo 6mosioruy Ha 6a30BOM YpPOBHE
BKJIIOUAIOT crienyduyueckue ajis yueObHoro npeaMera «buosorusi» HayuHble 3HaHWUSI, YMEHUS U
CITOCOObI HENCTBUIM II0 OCBOEHMIO, MHTEpIpeTauuy ¥ IIpeoOpas’oBaHMIO 3HAHMIA, BUIbI
JeSITEIbHOCTY TIO TTOJyYEHMI0 HOBOTO 3HAHMSI ¥ MPUMEHEHUIO 3HAaHUM B Pa3/IMUHbBIX YUEOHBIX
CUTyalMsSIX, a TaKXe B peaIbHbIX J>XM3HEHHbIX CUTyalMsIX, CBSI3aHHBIX C Ouosiormei. B
IporpaMMe IpeJIMETHbBIE Pe3YJIbTaThl IIPeICTaB/IeHbI 10 ToJaM 00yYeHMS.

[IpenmeTHBIe pe3yabTaThl OCBOeHMsI yueOHOro mpenmera «buonorusi» 6 10 knacce
IOJIKHBI OTPayKaTh:

chOpMMPOBAHHOCTb 3HAHMII O MECTe M POJU OMOJOTMM B CUCTEME HAayYHOTO 3HAHMS
€CTeCTBEHHbBIX HayK, B (DOPMMUPOBAHUM COBPEMEHHOM €CTECTBEHHO- HAyYHOM KapTMHbI MMUpa U
HAyYHOT'O MMPOBO33PEHMSI, O BKJIALE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3sBUTHE
6moJstorum, PyHKIMOHAIBHOM I'PaMOTHOCTM Y€eJIOBEKA AJ1S1 pellieHus SKM3HEeHHbIX 3a1ay4;

yYMeHMe pacKpbIBaTh COAEp)KaHMe OMOJOTMYECKMX TEPMUHOB M TOHSITUN: SKM3Hb, KJIETKA,
opraHusmM, MeTabosm3sM (0OOMeH BeliecTB ¥  IIpeBpallleHne  3Heprum), TroMeocCTa3s
(camoperyssiiysi), ypOBHEBasi  OpraHM3alUMsl  SKUBBIX  CUCTEM, CaMOBOCIIPOM3BEIEHNe
(penponmyKuys), HaCJIeACTBEHHOCTD, MU3MEHUMBOCTD, POCT ¥ Pa3BUTHUE;

YMEHME W3JlaraTb OMoJIoTMYecKye TeopuM (KJIETOYHas, XPOMOCOMHAas, MyTalMOHHasl,
IIEHTpaJIbHAsl JOrMa MOJIEKYJISIpHOM Omonioruu), 3akoHsl (I'. Menpenst, T. Moprana, H. W.
BaBusoBa) 1 yyeHus (0 leHTpaxX MHOTOOOPasyust ¥ TPOUCXOKIEHNS KYJIbTypHbIX pactenui H. U.
BasmioBa), onpenesnsaTs IpaHUIIbI MX IPUMEHUMOCTHU K SKMBBIM CHCTEMAM;

YMEHME BJIaJleTh METOJaMM HAay4YHOI'O IO3HAaHMS B OMOJIOrMM: HAO/IONEHME M ONMCaHye
KMBBIX CUCTEM, IIPOLIECCOB U SIBJIEHWM, OpraHusaumsi ¥ IIpoBefeHue OMOJOTMYEeCKOro
OKCIIEPUMEHTAa, BbIABVKEHME TUIIOTE3bl, BbIIBJIEHME 3aBMUCUMMOCTM MEXKIY MUCCIeayeMbIMU
BeJIMUMHAMM, OODBSICHEHME IIOJYUYEHHBIX



pe3yJIbTaTOB, MCIIOJIb30BAaHHbBIX HAYUHbBIX IMOHSTUIA, TEOPUIA U 3aKOHOB, YMEHME [1eJIaTh BbIBOIbI
Ha OCHOBAaHUM TOJTyYeHHbBIX Pe3yJIbTaTOB;

yYMEHME BBIIEJSATh CYIIECTBEHHbIE MPU3HAKM BUPYCOB, KJIETOK IMPOKAPUOT U 3YKapuoT,
OIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIEeCTB U
MpeBpallleHNs] SHepruM B KJIeTKe, GOTOCHMHTE3a, IUIACTMYECKOTO M IHEPreTMYecKoro obMeHa,
XEeMOCMHTe3a, MUTO03a, Mel03a, OIUIOAOTBOPEHMSI, Pa3MHOKEHMS, MHIVBUAYAIbHOTO Pa3BUTHS
opraHusMa (OHTOTr'eHe3);

YMeHMe MPUMEHSTh MMOJyYeHHbIe 3HAHMS IJIs1 OOBbSICHEHMS] OMOJIOTUYECKUX TPOLIECCOB U
SIBJIEHUM, [IJIS1 IPUHSITUS IPAKTUYECKUX PEIIeHIi B TIOBCEIHEBHOM KM3HU C LIEIbI0 00ecreyeHust
6e301aCHOCTY CBOErO 3[0POBbSI M 3[0POBbSI OKPYXKAIOIIMX JIIOJEN, COOJIOAEHUsI HOPM
IPAaMOTHOTO TIOBEJeHMsI B OKpYKalolllell TMPUPOIHOM Cpefe, IOHMMaHue HeoOXOOMMOCTHI
MCIIOJIb30BaHMUsI JTOCTVKEHMII COBPEMEHHONM OMOJIOrMU M OMOTEXHOJIOTUIA [Jis PalMOHAIbLHOrO
TIPYPOIOTIO/Ib30BAHMST;

yMeHMe pellaTh 3JIEMEHTapHble TeHeTHYecKue 3aJayy Ha MOHO- U AUTUOPUIHOE
CKpellBaHue, CIeIJIEHHOe Hac/eloBaHMe, COCTAB/ISITh CXeMbl MOHOTMOPUIHOTO CKpPEIVBaHMS
ILJIST TIpeJICKa3aHMsT HacJIeJOBaHMSI MPU3HAKOB y OPraHM3MOB;

YMeHMe€ BBIMOJIHATh JJAOOpaTOpHbIEe M MpaKTU4eckue paboThbl, COOJIOAATh MpaBWIa MpU
paboTe ¢ yueOHbIM U J1JaOOPaTOPHBIM 000PYIOBAHUEM;

yMeHMe KPUTUYECKM OIEHMBAThb M MHTEPIPETUPOBaTh MHMOpMAIMIO OGMOJOTUYECKOTO
CoMepsKaHMsI, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHMS M3 PA3IMUYHBIX MCTOYHMKOB (CpencTBa
MacCOBOM MHGbOPMAaIMM, HAyYHO-TIOMYJIIPHbIE MaTepPUasIbl), STUUECKIE aCIIeKThl COBPEMEHHbBIX
MCCIeIOBaHNI B 6MOJIOTMM, MeAIIMHE, OYIOTEXHOJIOT UM,

yMeHMe CO37aBaThb COOCTBEHHbIE IIMCbMEHHbIE ¥ YCTHbIE COOOIIeHMsI, 00600Ias
6MOIOTMYECKYI0 MHGOPMAIMIO W3 HECKOJbKMX MCTOYHMKOB, TPAaMOTHO MCIIOJIb30BaTh
MTOHSITUIHBIN aImapaTt OMOJIOIUNA.

[IpenmeTHbIE pe3ysbTaThl OCBOeHMsI ydeGHOro mpenmera «buosnorusi» 6 11 knacce
JIOJKHBI OTPaskaTh:

chOpMUPOBAHHOCTb 3HAHUIM O MeCTe M DPOJU OMOJIOTMM B CUCTEME HAyYHOTO 3HaHUS
€CTeCTBEHHbIX HayK, B (GOPMMPOBAaHMM COBPEMEHHOV €CTeCTBEHHO- HayYHOM KapTMHBI MUpa U
HayYHOT'O MMUPOBO33pEHMSI, O BKJIaJIe POCCUNCKUX U 3apyOesKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6mosiorun, GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa IS PeIleHNs SKM3HEHHbBIX 3a/1aY;

YMeHMe pacKpbIBaTh COAEPsKaHe 6MOMOTMUECKUX TEPMUHOB U TIOHSTUIA: BUJ, TTOITYJISIIIVS,
reHoQOH/, SBOJIOLMS, [BIDKyIIME Cuiabl (akToOpbl) 3BOMIOIMM, IPUCIOCOOIEHHOCTD
OpraHM3MOB, BUA00OPA30BaHMe, SKOJOTUUYECKME (PaKTOPHI,



9KOCUCTEMA, MTPOAYIIEHThbI, KOHCYMEHTbBI, PeAYIIEHTbI, LIeMM MUTaHWsI, SKOJIOTMYecKas mMpamMuaa,
61oreoleHo3, buocdepa;

yMeHMe wu3jaratb Ouosiornueckue Teopuu (9BostouMoHHas Teopusi Y. lapBuHa,
CUHTETUYECKAsT TeOPUS SBOJIIOLINI), 3aKOHBI ¥ 3aKOHOMEPHOCTHM (3apofpiiiieBoro cxoactsa K. M.
bopa, uepemoBaHust riaBHBIX HampasieHui u mytenn sBosonuu A. H. CeBeprioBa, yueHus o
6mocdepe B. . BepHanckoro), onpeaensiTb rpaHULIbl UX MTPUMEHUMOCTH K SKMBBIM CUCTEMaM;

yMeHMe BJIaieTh MeToJaMy Hay4YHOIO MO3HaHMs B OGMOJIOrMM: HAOGJIOEeHMEe U OIMMCAHNe
SKMBBIX CUCTEM, TIPOLIECCOB ¥ SIBJIEGHUM, OpraHuM3anus U TIPOBeleHue OMOJOrMUYecKOro
9KCIIEpPMMEHTA, BbIABMKEHME TUIIOTE3bl, BBISBJIEHNME 3aBUCMMOCTY MEXKAY MCCIenyeMbIMM
BeJIMYMHAMM, OOBSICHEHME IIOJTYUYEHHBbIX Ppe3YJIbTaTOB, MCIIOJb30BAHHBIX HAYUHbBIX TTOHSITUIA,
TEOPUIi 1 3aKOHOB, YMEHMe [1eJIaTh BbIBOJIbI HA OCHOBAHWY TTOJyUYEHHbBIX Pe3YJIbTaTOB;

yMeHM€e BbIIEJIATh CYIeCTBEHHbIE MPU3HAKM CTPOEHMsT OMOJIOTMYECKUX OObEKTOB: BUIOB,
MOMYJISIIIMIA, TPOAYIIEHTOB, KOHCYMEHTOB, pEIYILIeHTOB, OMOreoleHO30B U 3KOCUCTEM,
OCOOEHHOCTM  TPOIECCOB:  HACJIEANCTBEHHOW  WM3MEHUMBOCTM, €CTeCTBEHHOro OTbHopa,
BMI000pa3oBaHMsl, PUCIIOCOOIEHHOCTY OPTraHM3MOB, HAEMCTBUS IKOJIOTMYECKMX (HaKTOpOB Ha
OpraHu3Mbl, IIEPEHOCa BEIIECTB U MOTOKA SHEPTMM B IKOCUCTEMAX, aHTPOIIOTE€HHBIX M3MEHEeHU
B 9KOCMCTeMaX CBOEM MECTHOCTM, KPYyrOBOpPOTa BEIIECTB U OMOreOXMMMUYECKUX IIMKIOB B
61ocdepe;

yMeHl€e TPUMEHSTh MMOJyUeHHbIe 3HAHUS [JiT OOBbSICHEHMST OMOJOTUUECKUX TPOIIECCOB U
SIBJIEHUH, [IJIS1 IPUMHSITHST IPAKTUYECKUX PeIleHNi B [IOBCEIHEBHO SKMU3HU C 11€JIbI0 0O6eCcIeueHmst
6e30IMacCHOCTY CBOEro 3A0pPOBbSI M 3OOPOBbSI OKPYKAIOIIMX JIIONEN, COOJIIOAEHUS HOPM
IPAaMOTHOTO TIOBEJeHMsI B OKpY’Kalollel MPUPOJHON Cpele, TOHMMaHMEe HeOOXOAMMOCTH
VICIIOJTb30BaHMST TOCTVDKEHUIA COBpPEMEHHOM 61oIorun ISt PaIYIOHAJIBHOTO
MIPUPOJIOTIO/Ib30BAHNS;

yMeHMe pellaTh 3JIeMEeHTapHble OMOJIOTMYECKMe 3aJaui, COCTaB/ISITb CXEMbl IepeHOca
BEIIECTB U SHEPTMM B IKOCUCTEMAX (e MUTAHNS);

YMeHMeE BBIMOJHATh JJAOOpaTOpHbIE M MpPaKTHUYecKue paboThbl, COOJIONATh MpaBWiIa MpU
paboTe ¢ yueOHbIM 1 JTAOOPATOPHBIM OOOPYIOBAHMEM;

yMeHMEe KPUTUUYECKM OIEHMBATh M MHTEPIPETUPOBATh MHGOPMALMIO OGMOJOTMUYECKOTO
ColepsKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS U3 PA3IMUYHBIX MCTOYHMKOB (CpencTBa
MaccoBor MHGOpPMAaLMY, HAyYHO-TIOMYJIIPHbIE MaTepuasbl), pacCMaTpuMBaThb TIJIOOATbHbIE
9KOJIOrMYecKye mpobsieMbl COBPEMEHHOCTHM, (GOPMMUPOBATD IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TO3UILINIO;

yMEeHMEe CO3[aBaThb COOCTBEHHbIE MMCbMEHHbIE U YCTHblE COOOILIEHMs, 000061as
61MosIorMUecKy0 MH(OpPMAIMIO U3 HECKOJbKMX MCTOYHMKOB, TPaMOTHO MCIOJIb30BaTh
MTOHSITUIHBIN aIrapaTt OMOJIOIUNA.



TEMATUYECKOE ITJTAHUPOBAHME 10

KJIACC
KoanuecTBO YacoB DJ/IeKTPOHHbIE
o HaumeHnoBaHue paszeioB U TeM (umdpoBbie)
N? m/m KonTponbabie | IIpakTHueckue
NnporpaMmbl Bcero oOpasoBaTeIbHbIE
padoThI padboThI
pecypchbl
1 buonorust kak Hayka 2 0 0.5 Bubmorexa TOK
https://m.edsoo.ru/7f41c29
2
Bubmmoreka HOK
2 K 1 0 0
MUBBIE CUCTEMBI U MX OPraHMU3aIIusI hitps:/m.edsoo.rw/7f41 29
2
. Bbubmmoreka IIOK
3 XUMWYECKUIA COCTaB U CTPOeHMEe KIIETKU 8 1 1
https://m.edsoo.ru/7f41¢29
2
4 JKusHenearenbHOCTh KIETKU 6 0 0 Bubmmorexa HOK
https://m.edsoo.ru/7f41c29
2
s PasMHOsKeHMe 1 MTHAVBUIYaJIbHOE Pa3BUTHE c 0 1 bu6anoreka IIOK
OpraHn3MoB https://m.edsoo.ru/7f41¢c29
2
6 HacienctBeHHOCTD M M3MEHUMBOCTD g 0 15 Bubmmoreka HOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c29
2
7 Cenexiyisg opranu3moB. OCHOBBI 3 1 0 Bubmmoreka HOK
OGUOTEXHOJIOT UM https://m.edsoo.ru/7f41c29
2
8 PesepBHOe Bpems 1 0 0 Bubmrorexa HOK
https://m.edsoo.ru/7f41c29
2
OBILIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME 34 2 4



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

KoanuecTBO YyacoB DJIeKTPOHHbIE
o HaumeHoBaHMe pa3geioB 1 TeM (umdpoBbie)
N¢ o/in Kourposbabie | IIpakTHyeckue
InporpamMmmbl Bcero oOpasoBaTeIbHbIE
padoThI padboThI
pecypchbl
1 DBOJIIOIMOHHAST OMOJIOTHS 9 0 1 Bubmiorexa OK
https://m.edsoo.ru/7f41cc7
4
9 BosHukHOBeHMe 1 pa3sBUTHE KM3HM Ha 9 1 0.5 bubmmorexka HOK
3emie ’ https://m.edsoo.ru/7f41cc7
4
Bubmmoreka HOK
3 Opraumnsmbl 1 OKpYysKaroILas cpeia 5 0 1
P by HHas CPeR https://m.edsoo.ru/7f41cc7
4
4 Coob1ecTBa 1 9KOJIOrMYeCKMe CUCTEMBbI 9 1 0 BuGmmorexa HOK
https://m.edsoo.ru/7f41cc7
4
5 PesepBHoe Bpems 2 Bubmiorexa OK
https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5



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