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ITOSICHUTEJIbHAS 3AIINCKA

IIpu pa3paboTKe MporpaMmsbl IO OMOJIOTUM TEOPETUUECKYIO OCHOBY [IJISI OTIpeIeIeHNsT
MOAXONOB K (OPMMPOBAHUIO CoOMAepyKaHMsI YyueOHOro IipengMera «buosorus»
coctaBwn: KoHuentyaabHble nojoxkeHuss @PI'OC COO o B3aMo00OYCIOBIEHHOCTU
1IeJIeN, COMEepP>KaHMsI, Pe3yJIbTAaTOB OOYYEeHMSI M TPeOOBaHMII K YPOBHIO IOATOTOBKMU
BBIITYCKHMKOB, TIOJIOXKEHMSI 00 OOIIMX IIeJSIX UM MPUHIMIIAX, XapaKTepU3yIOIInX
COBpPEMEHHOEe COCTOSIHME CUCTEMbI cpefHero oOiiero obpasoBanusi B Poccuiickon
Depmepauyy, a TakKsKe MOJIOKEHMS O CIielupuKe OMOJIOTUM, €€ 3HAaYEHUM B ITO3HAHUU
SKMBOM TIpUPOIbI M oOOecriedyeHuy CYIIeCTBOBAHMSI UeJOBEUECKOTo OOIIecTBa.
CorJiacHO Ha3BaHHBIM IOJIOKEHMSIM, OIpeIesieHbl OCHOBHbIE (DYHKIMM ITPOTrPAMMObI

10 OMOJIOTUM U €€ CTPYKTYPpa.

[Iporpamma 1o OmosioruMM [OAa€T MpeAcTaB/ieHMe O ILeasx, 00 OoOllen CcTpaTeruu
00y4YeHMsI, BOCIIMTAHUS M PasBUTHUS OOYUaIOIIMXCS CpeoCcTBaMy YYeOHOro mpeamera
«Buosorusi», omnpepgesnser o6s3aTe/IbHOE IpPeIMETHOe COlepsKaHue, ero CTPYKTYpY,
pacripefiejieHue 10 pasgesaM ¥ TeMaM, pPeKOMEHAYEMYIO IT0CIeqoBaTeIbHOCTD
MU3yYeHMss y4eOHOro marepuajga C YYETOM MEKIIPEIMETHBIX M BHYTPUIIPEIMETHbIX
CBSI3€I1, JIOTVIKU 06pa3oBaTeILHOTO rpoliecca, BO3PaCTHBIX
0COOEHHOCTEN 00YYaIOIINXCS.

B mporpamme 1o OMOJIOTMM TaKKe YUMTHIBAIOTCS TPeOOBaHMS K IIJIAHMPYEMbIM
JIMYHOCTHBIM, MeTampegMeTHbIM W IIpeIMEeTHbIM pe3yjbTaTaM OOyuYeHus B
dbopMIMpOBaHNM OCHOBHBIX BUJIOB yYEOHO-TIO3HABATEJIbHOM AeSITeTbHOCTM/YIeOHbIX
IeMCTBUI 00YUaIONIMXCSI TI0 OCBOEHUIO COMlep>KaHMsT OMOIOrMYeCcKOro oOpa3oBaHMsI.
B nporpamme mo 6mosiorun (10-11 kmacchl, 6a30BbIii YPOBEHD) peaan30BaH IMPUHIIUIT
MIPEEMCTBEHHOCTY B M3YUYeHMM OMOJIoruM, 6jaromapsi ueMy B HeEM IPOCMAaTPUBAETCS
HaIMpaBJeHHOCTb Ha pa3sBUTHE 3HAHUM, CBSI3aHHBIX C (DOPMMPOBAHMEM €CTECTBEHHO-
HAYYHOTO MMPOBO33pPEHMSI, II€HHOCTHBIX OPMEHTALMI JIMUHOCTU, IKOJIOTMUECKOTO
MBbIIIJIEHNSI, TIPEJICTABJIEHMI O 3OPOBOM 0OOpase >KM3HM U OepesKHbIM OTHOILIEHMEM K
OKpY’Kalllleir  MPUPOTHOM  cCpefe. [TostoMmy  Hapsimy C  U3yYeHUEM
00I111e0MOIOTUYECKUX TEOPHUI, a TaKKe 3HAHUM O CTPOEHMUM JKMBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTM OCHOBHBIX ITPOTEKAIOIIMX B HUX IIPOIECCOB B ITpOrpamMMe IO
610I0TUM y]IeJIEHO BHYMMAaHME MCIIOJIb30BAHMIO MTOTYYEHHbIX 3HAHMI B TIOBCEIHEBHOM
KM3HM [IJIS  pellleHus1 TPUKJIAIHbIX 3ama4, B TOM 4YMCIe: MPOOUIAKTUKA
HaCJIeICTBEHHbBIX 3200J1eBaHMIA yeJIoBeKa, MeIVKO-TeHeTUUECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAaHMSI 3KOJIOTMYECKM I1eJIeCO0Opa3sHOro ITOBeleHNs B

OKPY’KAIOIIEel MPUPOOHON Cpede, aHaaM3a BJIMSIHUS XO3SIMICTBEHHOW EeSITEIbHOCTYU
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yeJIOBeKa Ha COCTOSHME IIPUPOAHBIX M MCKYCCTBEHHBIX 9SKOCUCTEM. Y CUJIEeHMe
BHMMAaHMSI K TIPUKJIALHOM HAIpaB/JIeHHOCTM YyueOHOro IipengMeta «buosorus»
IIPOAVKTOBAHO HEOOXOIMMOCTbIO OOecIleueHus] YCJIOBUIM [JISl pelleHus] OITHOM U3
aKTyaJIbHbIX  33/a4  IIKOJIbHOTO  OMOJIOTMYECKOro  oOpasoBaHMsl, KOTOpast
npeamnojaraer GopMMUpOBaHME Y OOYYAIOIIMXCS CIIOCOOHOCTM amamnTMpOBaThCs K
M3MEHEHMSIM AMHAMUYHO Pa3BMUBAIOIIErOCS COBPEMEHHOTO MMpa.

buosiorus Ha ypoBHe cpenHero oOllero oopasoBaHus 3aHMMaeT BaskHoe MecTo. OHa
obecneunBaeT GopmMMpoBaHME Y OOYUAIOIIMXCSI TIPeNCTaBJIeHMI O HAYYHOU KapTUHE
MMpa, pacimpsieT U 0000IaeT 3HAHUSI O JKMBOM IPUpOAE, €€ OTINUUTE/IbHBIX
MpU3HAKaX — YPOBHEBOV OPraHM3ali M SBOJIIOLVM, CO3HAET YCJIOBUS IJIS: MIO3HAHMS
3aKOHOB KMBOV IIPUPOAbI, GOPpMUPOBAHNS (QYHKIIMOHAIBHOM I'PaMOTHOCTH, HaBbIKOB
3I0POBOI'0 1 6E30IacHOro 00pasa >KMU3HM, SKOJOTMUECKOI'0 MBIIIIEHNS, IIEHHOCTHOTO
OTHOIIIEHMS K KMBOV IIPUPOIE U UEJIOBEKY.

Bosbilioe 3HaueHue OMOJIOTUSI MMEET TaKKe [IJiS pelleHus BOCIUTATeIbHbIX U
Pa3sBUBAIONIMX 3a4a4U CpeIHero oduero oopa3oBaHms, COLMAIM3ALMM O0YUarOLIMXCSI.
N3yuenne 61moIorun obecrieunBaeT yCJIOBUST TSI dbopMupoBaHust
VHTEJUIeKTYaJIbHbIX, =~ KOMMYHMKAIIMOHHBIX ¥  MH(pOPMALMOHHBIX  HAaBBIKOB,
9CTETUYECKON KYJIbTYPbI, CIIOCOOCTBYeT WMHTErpauyuy OMOJOTMYECKUX 3HAHMI C
MIPeICTaBJIeHUSIMA U3 OPYTUX YUEeOHbIX MPEeIMEeTOB, B YaCTHOCTH, (PU3UKMU, XUMUN U
reorpadpunu. Ha3BaHHbIe TIOJIOKEHMSI O TIpegHa3HaueHuM Y4YeOHOro IpeaMeTa
«Buosorusi» cocTtaBMM OCHOBY [IJi1 OIIpelesieHus] IOAXOOOB K OTbopy U
CTPYKTYPUPOBAHMIO €r0 COMlepsKaHMs, MPeICTaBJIEHHOTO B ITpOrpaMmMe 1o OMOJIOTUMN.
Orb6op comepkaHmust yuyebHOro mpeamera «bBuosorusi» Ha 6a30BOM  ypOBHE
OCYIIECTBJIEH C IO3ULMI KYyJIbTYPOCOOOPA3sHOIO IIOAXOJa, B COOTBETCTBUM C
KOTOpbIM OOyuarolyecs: OO/DKHbI OCBOUTh 3HAaHMSI M YMEHMUS, 3HauMMble [JIsT
dbopmupoBaHMs OOILIEN KYJIbTYPbI, OpeAesisiolye aJleKBaTHOe MToBeIeHe ueloBeKa
B OKpY’KalOIllell IIPUPONHONM cpene, BOCTpPeOOBaHHbIe B ITIOBCEIHEBHOM JKU3HU U
MpaKkTUueckon nesteqbHOCT. Ocoboe MeCTO B 3TOI CUCTEME 3HAHMII 3aHMMAIOT
9JIeMEHTbl  COAEep>KaHMsl, KOTOpble CJOy)KaT OCHOBOM Mg  (opmMupoBaHUS
MIpeCTaB/IeHNII O COBPEMEHHOJ eCTeCTBEHHO-HAYYHOM KapTUHE MUpPa U I@HHOCTHBIX
OpPMEHTAlMSIX JIMYHOCTM, CIIOCOOCTBYIOIIMX TYMaHM3alUuy  OMOJIOTMUYECKOIO
oOpa3oBaHys.

CTpyKTypupOBaHMue copepskaHusl yuyeOHOro MaTepuaja B IporpamMme IO OMOJIOTUM
OCYILIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHMSI 3HAHMM OO0 OTIMUMTEbHBIX
OCOOEHHOCTSIX >KMBOM IIPMPOAbI, O €€ YpPOBHEBOJ OpraHmM3auuy ¥ 3SBoMOLMU. B
COOTBETCTBUM C I3TUM B CTPYKType ydeOHOro mpemmera «Buosorusi» BblmeieHbI

ciaenylolue coaepskaTesbHble JUHUU: «buosorusa kak Hayka. MeToabl Hay4yHOI'O
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nmo3HaHus», «KjeTrka Kak 6mosornueckasi cucremar», «Opranmsm Kak Omosiormyeckast
cucremar», «Cucrema ¥ MHOTroo6pasyue OpraHMuUecKOro Mupar», « DBOJIIOLMST >KUBOM
IPUPOIbI», « DKOCUCTEMBI U MPUCYIIME UM 3aKOHOMEPHOCTUY.

Llenp m3ydenust yueb6Horo mpeamera «buosiorusi» Ha 6a30BOM ypOBHe — OBJIaJieHME
0OYUaIOIIMMUCA 3HAHUSIMM O CTPYKTYPHO-(GYHKIMOHAIBHON OPraHM3aLMM SKUBBIX
CUCTEM PA3HOTO paHTa U MpuUOOpeTeHMe YMEeHUI MCIOJIb30BaTh 3TM 3HAHMUS IJIST
IPAMOTHBIX [JEACTBMUII B OTHOIIEHUM OOBEKTOB >KMBOM TMPUPOAbI M pelleHus
PasIMYHBIX SKM3HEHHBIX ITPOOJIEM.

HocTuskeHne 11eM U3ydeHus ydeOGHOro mnpemmera «buosorus» Ha 6a30BOM ypOBHE
obecrieunBaeTCs pellieHneM CJIeIYIOIIMX 3a1a4:

OCBOEHMe OOYYaIoIIMMMUCS CUCTEMbl 3HAHUI O OMOJIOTMUECKUX TEeOpUSIX, YUEHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3ax, IpaBwiIaxX, CJHYXKalIMX OCHOBOM [IJisI
dbopmupoBaHus TIPeNCTaBJIEHU O eCTeCTBEHHO-HAayUYHOM KapTMHE MMpa, O MeTOHax
HAy4YHOTO TO3HAHMS, CTPOEHMM, MHOTOOOpasuMmM U OCOOEHHOCTSIX SKMBBIX CUCTEM
pa3HOTO YPOBHS OpraHM3allMy, BbIJAIOIIMXCS OTKPBITUSIX ¥  COBPEMEHHBIX
MCCIIeNOBaHMSIX B OMOJIOTUN;

dbopMupoBaHme y 00yJaroInxcs MO3HaBaTe/IbHbIX, MHTEJIJIEKTYATbHbBIX ¥ TBOPUECKUX
CITOCOOHOCTEN B IMPOIECCe aHaIM3a JAaHHbIX O MYTSIX Pa3sBUTHUSI B OMOJIOTUY HAYUHBIX
B3IVIIOB, MAENM U TIOAXOAOB K W3YYEHUIO JKUBBIX CUCTEM pPA3HOTO YPOBHS
opraHm3alnu;

CTaHOBJIEHME Y OOyUarolMXcsl 0O0Ilei KyJabTypbl, QYHKIMOHAJIbHOM TI'PAMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATb M OIEHMBATh SIBJIEHMSI OKPYKAIOIIEro Mupa >KUBOM
MIPUPOABI HA OCHOBAHMM 3HAHUM U OIbITA, ITOJTYYEHHBIX TIPU U3YIEHUM OMOJIOTUM;
dbopmupoBaHNe y 00YYAIOIIMXCSI YMEHMUN UUTIOCTPUPOBATh 3HaUeHMe OMOJIOTMYeCKUX
3HAHMI B TIPAKTUMUYECKOM [esITeJIbHOCTM 4YeJOBeKa, pPas3sBUTUM COBPEMEHHBIX
MeIUIIMHCKUX TeXHOJIOT UM U arpoOMOTEXHOJIOTHIA;

BOCHMUTaHMe YOEXKAEHHOCTY B BO3MOKHOCTY ITO3HAHMS Y€JIOBEKOM JKMBOU MIPUPOIHI,
HEeOOXOAMMOCTH OepeskHOTO OTHOIIEHMSI K Hel, COOIOIEeHNST STUUECKUX HOPM IIpu
MpoBeieHM OMOJIOTMYeCKUX MCCIIeIOBaHNIA;

OCO3HAHME IIEHHOCTM OMOJIOTMYECKUX 3HAHUM [OJI1  TIOBBILIEHUSI  YPOBHS
9KOJIOTMYECKOM KYJIbTYPHbI, AJ1s1 GOpMUPOBAaHMSI HAYUYHOT'O MUPOBO33PEHMS;
IIpYMEeHeHNe MPUOOPETEHHBIX 3HAHUM M YMEHMI B IIOBCETHEBHOM SKU3HU JIJIS1 OLIEHKNU
MOCJIEICTBUIA CBOENM [IeSITEJIbHOCTM II0 OTHOIIEHMIO K OKpYsKarollleil cpefe,
COOCTBEHHOMY 3I0pPOBbIO, OOOCHOBaHME ¥ COOIOAeHre Mep MNPOGWIAKTUKI

3200JIeBaHUI.



B cucreme cpenHero obGiiero obpasoBanusi «buosnorusi», Msydyaemasi Ha 6a30BOM
YpPOBHE, SBJISIETCSI O00sI3aTeJbHBIM YYEOHBIM IIPEIMETOM, BXOISIIMM B COCTaB
npeaMeTHOM obyacTu «EcTecTBeHHO-HayUYHbIe TTPeIMEThI».

Ins wu3ydyeHuss 6mojiorMy Ha 0a30BOM YpOBHE CpegHero oOIIero oO6pa3oBaHMS
otBoauTcs 68 uyacoB: B 10 knacce — 32 yaca (1 yac B Hepmento), B 11 kinacce — 32 yaca
(1 gyac B HepeJtO).

COIIEP>)KAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiornust kak Hayka.

buonoruss kak Hayka. CBsI3b OMOJIOTMM C OOIIECTBEHHBIMM, TEXHUYECKUMU U
IPYTMMM €eCTeCTBEHHbIMM HayKamu, duiaocodueir, 3TUKOM, 3CTETUKOM M IPABOM.
Posb 6monornn B (popMMpoOBaHUM COBPEMEHHOM Hay4yHOM KapTuHbI Mupa. Cucrema
6M0JIOrMYeCKIX HaYK.

Metonbl 1O3HAHMS SKMBOM IpUpOAbl (HAOJIOmeHMe, SKCIEPUMEHT, OIMCaHue,
M3MepeHne, Kiaccudurals, MoIeMpoBaHNe, CTaTUCTUYECKast 00paboTKa TaHHBIX).
HeMoHCTpalun:

[TopTpetst: Y. HapsuH, I'. Mennens, H. K. Konbios, /I>k. Yorcon u @. Kpuxk.

Tabauip! u cxembl: «MeTOoIbl TO3HAHMS JKMBO IIPUPOIBI».

JlabopaTopHbIe U IMPaKTUIeCKe padboThI:
[TpakTmueckass pa6ora Ne 1. «VMcrmosp3oBaHue pasMUHBIX METOMOB IIPU M3YUYEHUU

OMOJIOTNUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI U X OpraHu3aLys.

JKuBble cucTeMbl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHust omosorunu. OTanune >KUBBIX
CUCTEM OT HeOpPraHMUYEeCKO IPUPOMHI.

CBoiicTBa OMOCKHCTEM M UX pasHoOOpasue. YPOBHM OpraHmusaiuy OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOUYHBIM, TKAaHEBbIM, OPraHM3MEHHbIN, ITOITYJISIIIMOHHO-BUIOBOM,
9KOCHUCTEMHbIN (6MOTe0eHOTUYECKMIT), O1MOChEepHBbI.

IleMoHCTpalum:

Tabauipl u cxembl: « OCHOBHbIE MPU3HAKM KU3HU», « YPOBHM OPTaHM3AIMUM SKUBOM

TIPUPOIbI».

O6opynoBanue: Mmoaenab Mosiekysbl JTHK.

Tema 3. XuMHUYeCKMI1 COCTAB ¥ CTPOEHME KJIETKN.
XUMMYECKMUM  COCTaB  KJIETKU. XUMMUYECKMe  3JIEMEHTbl:  MaKpO3JIeMEeHThI,

MUKPO3JIEMEHTDI. Bona U MMHepaJIbHbI€ BEIlleCTBAa.



OyYHKIMM BOIbI M MUHEpAJTbHBIX BellleCcTB B KieTKe. [lognepskaHue oCMOTUYECKOTO
6anaHca.

benku. CocraB U cTpoeHMe O6eJKOB. AMMHOKUCIOTbI — MOHOMEpPHI OEJIKOB.
HesameHuMble 1 3aMeHMMbIE aMMHOKMUCIOTBI. AMMHOKMCJIOTHBIM COCTaB. Y POBHU
CTPYKTYPbI 6€JIKOBOM MOJIEKYJIbI (TTIepBMUUHAsl, BTOPMUUHAsI, TPETUUHAsI ¥ YeTBEPTUUHAsT
CTPYKTYypa). XuMMudeckue CBOMCTBa 6eJIkoB. buosiornyecke ¢hyHKIMM O€/IKOB.
depMeHTBI — OMosiornyeckue KataasaTopbl. CTpoeHne pepmeHTa: akKTUBHBIN LIEHTD,
cybcrpaTtHas crenuduuHocTb. KodepmenTtsl. Butammuubl. Otinuns ¢bepmMeHTOB OT
HeOopraHMYeCKUX KaTajinu3aTopoB.

YrneBompl: MOHOcaxapuabl (TJIIOKO3a, pubosa M IOe30KCupubosa), Aucaxapupibl
(caxapo3a, JiaKTo3a) M IoJmcaxapuibl (KpaxMas, TIJIMKOTeH, IIeJUTI0JI03a).
buosiornueckme GyHKIMM YTI€BOIOB.

JIunuapl: Tpurauuepuabl, Gocdommmnuabl, crepounbl. I'mapobmibHO-TUAPOGOOHBIE
cBoucTBa. buosornueckne dyHkimmu JunumgoB. CpaBHeHMe YTJIeBOOOB, OEJKOB U
JIUTIUIOB KaK MCTOYHMKOB SHEPTUM.

Hykneunosbie kuciotel: IHK m PHK. Hyxkneotuabl — MOHOMepbl HYKJIEMHOBBIX
kuciotr. Ctpoenne n pyukuyu JHK. Crpoenne n dynkimn PHK. Buasr PHK. ATO:
cTpoeHye U QYHKIUN.

LIntonorust — Hayka o kjetke. KjeTouHast Teopust — mpuMep B3aMMOJENCTBUS UIEN U
($haKTOB B HAYYHOM MO3HaHUM. MeTobl U3yUeHMs] KJIETKN.

Knerka kak 1esoctHas skuBasi cucrema. OOIye Mpu3HAKM KIETOK: 3aMKHYTasI
HapyskHas meMOpaHa, moJiekysbl [IHK kak reHetuueckuin anmapar, CMCTeMa CMHTe3a
6enka.

Tumnbl KJIETOK: 3yKapuoTUuecKas ¥ mpokKapuoTuueckass. OCOOEHHOCTM CTPOEHMSI
npokapuoTnyeckon  kierku.  Kierounas  crenka — 6akrepuit.  CrTpoeHue
9yKapMOTHIecKon Kji1eTKu. OCHOBHbIE OTJINYMSI PACTUTE/IbHOM, JKMUBOTHOM U I'PpUOHON
KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAS] CTEHKA, TJIMKOKAINKC, UX QYHKIINNA.
[TnasmaTnueckas MmeMOpaHa, eé cBoucTBa 1 QyHKIMK. LluToImiasma u eé opraHoOMIbI.
OnnomemOpanHbie opraHounabl kietku: OIIC, ammapatr ['oabIKM, JM30COMBI.
[ToyaBTOHOMHBIE OpPraHOMIbI KJIETKU: MUTOXOHApPUMU, tuiacTuabl. IIpoucxoskmeHue
MUTOXOHIApUIM ¥ Iutactun. Bumbl mnactua. HememOpaHHbIe OpraHoOMIbl KJIETKU:
pMOOCOMbBI, KJIETOUHBIA IIEHTP, LEHTPUOJM, PECHUYKM, SKIYTUKU. OYHKIMU
OpraHouAOB KJIeTKU. BritoueHus.

Anpo - peryastopHbii 1LieHTp KiaeTku. CTpoeHme simpa: siaepHasi 000JI0UKa,
KapuoIruiasma, XpoMaTuH, SIAPBIIIKO. X pOMOCOMBI.

TpaHcnopT BelllecTB B KJIETKe.
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HemoHcTpaium:
IToprpetsl: A. JleBenryk, P. I'yk, T. llIBanx, M. llnennen, P. Bupxos, k. YoTCOH,
@. Kpuk, M. Yunkuuc, P. ®pankany, K. M. bap.

Iuarpammel: «Pacrpenenenne XUMMMUYECKMX DSJIEMEHTOB B HEKMBOM IIPUPOIE»,

«PacnpeneneHme XUMUYECKUX 3JIEMEHTOB B 3KMBOM Impupoae».

Ta6ymibl U cxeMmbl: «ITepuoanueckas TabauIa XMMUIECKUX 371eMEHTOB», « CTpoeHue

MOJIEKYJIBI BOAbI», «buocunTes 6enka», «CTpoeHne MoJeKyJbl 6enkar», «CTpoeHue
dbepmenTa», «HykneuHnoBble kuciaotrel. IHK», «Crpoenne wmosekyabl ATDO»,
«CTpoeHne 3yKapMOTUIECKOM KJIETKN», « CTpoeHne KMBOTHOM KJIeTKn», « CTpoeHne
pacTUTeIbHOM KJeTKu», «CTpoeHMe MpoKapuoTHMueckon KiaeTku», «CTpoeHue spa
KJIeTKU», « YTJIeBOAbI», «JIummabl».

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000OpyIOBaHMe IJi ITPOBEeAeHNST HaOTIOLeHN,

M3MEepeHui, SKCIIEPUMMEHTOB, MMKPOIpPenapaThl pPAaCTUTENIbHBIX, JKMBOTHBIX U
GaKkTepuabHbIX KJIETOK.

JlabopaTopHbIe ¥ IpaKTUUECKNEe pabOThI:

JlabopaTopHast paboTta Ne 1. «M3yueHne KaTaIMTUIECKOM aKTUBHOCTM (hepMeHTOB (Ha
TIpMMepe aMiIasbl UM KaTaiasbl)».

JlaboparopHas pabota Ne 2. «M3yuyeHue cTpoeHMs] KJIETOK pPaCTEHMUIA, JXUBOTHBIX U

6aKkTepui1 IoJ, MMKPOCKOIIOM Ha I'OTOBBIX MMKpOITpenapaTax U Ux OMUCaHue».

Tema 4. JKusHenessTeJIbHOCTh KJI€TKU.

O6MmeH BellleCTB, UM MeTabonm3M. AccumMuisiums (TJIaCTUYECKU OOMeH) U
OUCCUMWISIIIVS  (SHEepreTUMYecKuii OOMeH) — J[JBe CTOPOHbI €IMHOrOo IIpollecca
MeTabosm3ma. Posib 3aKOHOB COXpaHEHMS BeIeCTB M SHEPIUMM B IOHMMAaHUU
MeTaboJM3Ma.

Tunbl obMeHa BeIleCcTB: aBTOTPOGHBIM UM TeTepoTpodHbIi. Pojib ¢epMeHTOB B
oOMeHe BelleCTB ¥ IIpeBpallleHMM SHEPTUM B KJIEeTKE.

®otocunTes. CBetoBast M TeMHoBas ¢da3bl (orocuHTe3a. Peaxkium doTocuHTesa.
OddekTuBHOCTL (GOTOCHMHTE3a. 3HaueHue (OTOCUHTE3a MOJI SKM3HM Ha 3eMiie.
Bimsiaue ycimoBuii  cpenbl Ha (OTOCMHTE3 U CIOCOOBI  TIOBBIIIEHUSI  €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUI.

XeMocuHTe3. XeMOCMHTEe3UpPYIoIe OakTepuy. 3HAaUeHMEe XEeMOCHHTE3a IJIST SKU3HU
Ha 3emie.

OHepreTMueckuii OOMeH B KJjieTKe. PacllierieHne BelecTB, BbIIeJIeHNE U
aKKyMYJIMPOBaHMe SHEPruM B KJIeTKe. DTallbl SHepreTuyeckoro oomMena. I'ymkosms.
bposkenne u ero Bumbl. KuciaopomHoe oOKucjIeHue, Wiy KJIETOUHOE IbIXaHMe.

OxkucnurenbHoe hochopuampoBanme. hPeKTUBHOCTb SHEPreTUUeCKOro oomMmeHa.
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Peakuiuu maTpuyHoro cuHresa. ['eHetmueckas mHdopmaumst u [THK. Peanusarms
reHeTndyeckon wuHbopMaluu B KiaeTKe. ['eHeTMUeCKMil KOA, M €ro CBOMCTBA.
Tpauckpumnuys - matpuuHbiii cuHTe3 PHK. Tpancnguus — 6muocuHTe3 6eika. DTallbl
tpaHcisinu. KogypoBanue aMruHOKUCIOT. Posib pbocom B GmocuHTe3e Geska.
HexsieTounble ¢GopMbl KU3HM - BUpycbl. Wcrtopus oTkpeiTMs BupycoB (.
. BaHoBckuit). (OCOOEHHOCTM CTPOEHMSI U SKU3HEHHOIO IMKJIa BUPYCOB.
bakrepnodaru. bosiesHn pacteHuit, JKMUBOTHBIX U UeJIOBEKa, BbI3bIBaEMbI€ BUPYCAMM.
Bupyc mmmyHomedbuiinta uenioBeka (BUY) - Bosoymurtens CIIWMIa. O6paTtHas
TPaHCKPUITLIVS, peBepTasa U uHTerpasa. I[IpobmiakTuka pacrpocTpaHeHUsT BUPYCHBIX
3a60J1eBaHMIA.

HeMoHCTpaluu:

[Toptpetsr: H. K. Kosnbuos, /1. 1. UBanoBckuit, K. A. Tumupsizes.

Tabmuupbl ¥ cxembl: «Tunbel  mutaHus», «Merabomsm», «MUTOXOHAPUI»,

«DHepreTnuueckuit obmeH», «XjoporacT», «®orocunres», «CrpoeHme [IHK»,
«Crpoenne u (yHkiMoHMpoBaHKue rexa», «Cunres Genka», «I'eHeTmueckuii Kom»,
«Bupycel», «bakrepuodarn», «CrpoeHue u skusHeHHbIM 1Mka Bupyca CIIN]a,
6akTepuodara», « Permkarms JHK».

O6opynoBanuue: Mmoaenu-aniinkanumu  «Yasoeune JTHK u  TpaHCKpumumsi»,

«buocunres 6enkar, « CTpoeHne KJIeTK1», Mojieb cTpykTypbl JTHK.

Tema 5. PasmHOKeHMe 11 MHAUBUAYAJIbHOE pa3BUTIE OPraHM3MOB.

KnetouHslil LMK, WIN KU3HEHHBIM LIMKJI KiaeTku. MHTtepdasa u murtos. Ilpoueccsr,
nporekatoinye B uHTepdasze. Perumkains — peakims matpuuHoro cuHtesda [JHK.
CtpoeHne xXpoMocoM. XpPOMOCOMHBIM Habop - KapuoTum. [IUmIougHbIN U
rarIOMIHbIA ~ XPOMOCOMHBIE Habopbl. XpomaTuabl. lLluTosoruueckue OCHOBBI
PasMHOXKEHUST ¥ MUHAUBUIYaJTbHOTO Pa3BUTUSI OPTaHU3MOB.

Henenne wietku — mmutos. Ctagmm mutosa. ITporecchl, rmpoucxopsiiye Ha pasHbIX
CTamusSIX MUTO3a. brostormueckmii CMbIC MUTO3a.

[TporpammMmupyemas rubesib KJI€TKM — arorTos.

@opMbl pasMHOXKEHMsI OpraHu3MoB: Oecrnosioe ¥ Toj0Boe. Buabl Gecriosioro
pa3MHOKEHMSI: [leJleHMe HaJBoe, TOYKOBaHME OJHO- ¥  MHOTOKJIETOUYHBIX,
criopoobpasoBaHye, BereTaTMBHOE pa3MHOKeHMe. VICcKycCTBEHHOe KJIOHMpOBaHMe
OpraHM3MOB, €Tr0 3HaUeHMe [JIs1 CeIeKIINNA.

[TonoBoe pasMHOsKeHMe, ero OT/INUMS OT 6eCIIoJIoro.

Meios. Craguu menosa. ITpoiteccol, mpoucxopsiiye Ha cTaausax Menosa. IToBegenne

XpOMOCOM B Melio3e. KpOCCI/IHI‘OBep. buosiornyeckuit CMbIC/I ¥ 3HaUE€HME Meno3a.



['ameTroreHes - mporiecc 0O6pa3oBaHMSI ITOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lojioBbie
’KeJie3bl: ceMeHHUKM U suuyHuku. O6pasoBaHne 1 pa3BUTHE TOJIOBBIX KJIETOK — rameT
(cmepmato3ouf, siAleKIeTKa) — clepMaToreHe3 U oBoreHe3. Oco6eHHOCTM CTPOEeHUSI
SIMLIEKJIETOK U criepMmaro3onumoB. OmnomgorBopenne. [lapreHorenes.

WunuBuayajibHoe pasBuTHe (OHTOreHe3). DMOpHUOHaATbHOEe pas3BUTHE (3MOpHUOTeHes).
OTanbl 5MOPMOHAIBHOTO PAasBUTMSI Yy TO3BOHOUHBIX JKMBOTHBIX: [ApoOJieHue,
racTpyJsIus, OpraHoreHes. ITocTamOpuoHaIbHOE pasBuUTHe. Tunbl
MOCT3MOPMOHAIbHOTO PasBUTHS: MPsIMOe, HelpsiMoe (JIMUMHOUHOE). BiausHue cpenbl
Ha pa3BUTHME OPraHM3MOB, (GaKTOPbI, CITOCOOHbBIE BbI3bIBATh BPOXKIEHHbIE YPOICTBA.
Poct u pasButue pactenHmit. OHTOTreHe3 ILBETKOBOT'O pacTEHMs: CTPOeHMEe CeMeHMU,
CTaguy pasBUTHSI.

IleMmoHCTpalum:

Tabmuupl U cxembl: «DopMbl  pasMHOXXEHMSI ~ OpraHMsMoB»,  «JIBOJiHOe

OIJIOJOTBOPEHME Y IIBETKOBBIX paCTeHMiT», « BereTaTBHOE pasMHOKEHME PaCTeHMIi»,
«[lenenme winetkn Oaktepuin», «CTpoeHMe TIOJIOBBIX KIJIETOK», «CTpoeHne
xpoMocoMbl», «Kmerounbn umkia», «Pemmkaumst JHK», «Mwutosd», «Meios»,
«IIpsiMoe u Hempsimoe pas3BuTHe», «['amMeToreHes y MJIEKOIMUTAIOININX U UeJIOBEKa»,
«OcHOBHbIE CTaAMM OHTOTEHEe3a».

O6opynoBaHue: MUKPOCKOII, MMKpOIIpeIiapaThbl «CniepmaTo3ouabl

MJIEKOIIUTAIONIErO», «SlilekneTka MJjeKonmuTalllero», «KapuokumHes B KJleTKax
KOpelllKa JIyKa», MarHMTHasi Mojesib-anmankaius «[leneHue kiaetku», mogensb JIHK,
Moeb MeTaghasHO XPOMOCOMBI.

JlabopaTopHbIe U TpaKTUUECKe pabOThI:

JlabopaTopHast pabora Ne 3. «HabGmiomeHne MmuTo3a B KJIETKaxXx KOHUMKA KOpeEIIKa
JIyKa Ha TOTOBBIX MMKpOIIpeIapaTax».

JlabopaTopHast pabota Ne 4. «M3ydeHue CTpOeHMSI TMOJIOBBIX KJIETOK Ha TI'OTOBBIX

MMKpOITpernaparax».

Tema 6. HaciemcTBEHHOCTD 1 M3MEHUYMBOCTD OPraHM3MOB.

[Ipenmer u 3agaum reHetuku. Mcrtopus pasBuTusl reHeTuku. Posjb 1mmtonorum u
S5MOPMOJIOTUM B CTAHOBJIEHUM TFeHeTUKM. BKitam poCcCUMiCKUX U 3apyOesKHBIX YUEHBIX
B pa3BUTHE FeHETUKN. MeTombl TeHeTUKM (TMOPUI0IOrMIYECKUA, [IMTOreHETUIECKIA,
MOJIEKYISIpHO-TeHeTnuecKnuit). OCHOBHbIe TeHeTHMJecKue TOHSATUS. ['eHeTMueckas
CMMBOJIKA, VICIIOJIb3YeMasl B CXeMaX CKpeIBaHUIA.

3aKOHOMEPHOCTM  HacC/IeloBaHMs  IPU3HAKOB, YyCTaHOBJeHHble ['. Menmgesnem.

MoHornbpuaHoe cKpelmyBaHMe. 3akKOH enouHOOOpasusi TruOpuUIOB  IEPBOTO



nokosienusi. [IpaBuno momuHupoBaHMs. 3aKOH paclleryieHusl Mpu3HakoB. ['mmnoresa
ynCTOTHI raMeT. [To/IHOe 1 HenmoJIHOe TOMMHMPOBaHME.

OurnbpugHoe cKpeliMBaHue. 3aKOH He3aBMCUMMOI'O HacjaedoBaHMUSI IPU3HAKOB.
LluToreHeTnuecke OCHOBBI IUTMOPUOHOTO CKpEIIMBaHMS. AHaIU3UPYIOIIEe
ckpelyBanyue. Vcriosib3oBaHMe aHAAM3UPYIOIIEro CKpelyBaHus OJIs1 OIpeaeeHus
reHOTUIIa 0OCOON.

CuensieHHoe HacjenoBaHue TMpusHakoB. Pabora T. MopraHa 1o ClienJIeHHOMY
HacjenoBaHMio reHoB. HapyliieH1e clieryieHusl TeHOB B pe3yJibTaTe KPOCCHMHIOBEpa.
XpOoMOCOMHasI TeOPHS HAC/IeNCTBEHHOCTHU. ['eHeTnueckme KapThl.

['enetnka mosia. XpOMOCOMHOE OIlpefdesieHMe IIojla. AYTOCOMbI ¥ TOJIOBbIe
xpoMocombl. ['omorameTHble U reTeporamMeTHbie opraHusmbl. HaciemoBaHue
MIPU3HAKOB, CHEIJIEHHBIX C IOJIOM.

3MeHUMBOCTh. BUIbl M3MEeHUMBOCTU: HeHACJeNCTBEHHasl M HacJiencTBeHHas. Posb
cpenbl B HEHAC/IENCTBEHHOM M3MEHUMBOCTU. XapaKTepUCTMKa MOAMUGbUKAIMOHHON
M3MEHUYMBOCTH. BapualnyoHHBIM PO M BapuanyMoHHast KpuBas. Hopma peaxkuym
npusHaka. KosimuecTBeHHbIe M KaueCTBEHHbIE MPU3HAKM M MX HOpPMa peakIlyu.
CaoiicTBa MOIM(UKALIMOHHON M3MEHUYMBOCTH.

HacnencrBeHHasi, WM  TeHOTUIIMYECKas,  M3MeHUMBOCTb. KomOMHaTUBHas
M3MEHUYMBOCTh. Melo3 ¥ TMOJIOBOM IIPOIeCC — OCHOBAa KOMOMHATMBHOM
M3MEHUYMBOCTH. MyTalMoHHas M3MeHUMBOCTb. Kiaccudukaimss MyTaluii: TeHHbIe,
XpPOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ MpuuuHbl MyTaiuii. MyTareHHble (GaKTOpPBI.
3aKOH rOMOJIOTMUECKMX PSIIOB B HacjieaCcTBeHHOM u3meHunBoct H. Y. BaBuiosa.
BresnepHas HacjeqCTBEHHOCTb ¥ U3MEHUMBOCTb.

I'enetuka uenoBeka. Kapuorun yenoBeka. OCHOBHbIE METOIbI F'€HETUKM UeJIOBEKa:
reHeaJIorMueCcKui, GIM3HEIOBbIN, LIUTOT€HEeTUYEeCKIIA, OMOXUMUUECKUNA,
MOJIEKYJISIPHO-T€HETUUECKUNA. CoBpeMmeHHOe orpejiesieHNe reHOTHIIA:
TIOJIHOTEHOMHOE CEKBEHMpPOBaHMe, T'eHOTUIIMPOBaHME, B TOM UYMCIE C ITOMOIIbIO
[T1IP-anamm3a. HaciengcrBeHHble 3a00/1eBaHMsI YeI0OBEKa: TeHHbIe 60j1e3HM, O0JIE3HM C
HACJIeICTBEHHOM IPeApacIioIOKeHHOCTBIO, XPOMOCOMHbBIe 6osie3Hn. CoMmaTnuyecKkue
” reHepaTuBHble MyTamyuu. CTBOJIOBble KJIeTKM. I[IpuMHLMIIBI 3m0pOBOro 0ObGpasa
SKU3HM, TUMArHOCTUKY, TPOMPUIAKTUKNA U JIeUeHUS] TeHeTUUeCKux 6osie3Hein. Menuko-
reHeTMYeCcKoe  KOHCYJIbTUpPOBaHMe. 3HaueHuMe  MEOMLMHCKOM  T'e€HETUKM B
MIpeIOTBPAIlleHNM U JIEUeHUM TeHeTUUeCKMX 3a00/IeBaHui yeIoBeKa.

IemMoHCTpalum:

IToptpetsi: I'. Mennmenb, T.Mopran, [I'.pge ®pus, C. C.YerBepukon, H.

B. Tumodeen-PecoBckuii, H. 1. BaBuios.



Tabauiibl 1 cxembl: «MOHOTMOPUIOHOE CKpeIllMBaHKe U €ro IMUTOTeHeTMuYecKas

OCHOBa», «3aKOH paclleNneHs 1 ero IUToreHeTuuyeckass OCHOBa», «3aKOH UMCTOThI
ramer», «IurnbpugHoe ckpeiuyBaHue», «lluTosornyeckue OCHOBbI AUTMOPUITHOTO
cKkpelmuBaHus», «Meno3», «B3auMomencrBue a/uiebHbIX TeHOB», «['eHeTmMueckue
KapThl pacCTeHMM, XUBOTHBIX U UeJioOBeKa», «I'eHeTMka mosa», «3aKOHOMEPHOCTU
HacjaeqoBaHMs, CILEIJIeHHOTO C moyiom», «Kapuorumbl uejoBeka U SKMBOTHBIX»,
«Bugpl usmenumBoctu», «MopubukauyoHHas M3MeHUMBOCTb», «HacnemoBanue
pe3syc-pakTopa», «['eHeTHKa rpyIn KpoBu», « MyTaliMoHHast U3MEHUMBOCTb».

O6opynoBanne: Moaenu-animkanyy « MoHornopumHoe ckpelBanne», «HemomHoe

OoMMHMpOBaHMe», «JurnbpumHoe ckpemmBaHue», «Ilepekpéct Xpomocom»,
MMKPOCKOI ¥ MMKporpenapaT «lposobwia» (Hopma, myTauyuu (GopMbl KpPbUIbEB U
OKpacKyu Tesa), repbapmit «I'opox moceBHOM».

JlabopaTopHble U MpaKTUYeCKMe paboThl:

JlabopatopHas pabora Ne5. «lI3yueHme pe3yabTaTOB MOHOTMOPUIHOIO U
OIUTMOPUIHOTO CKPEIIMBaHMUS Y IP030(1Ibl Ha TOTOBBIX MUKpPOIIpenapaTax».
JlabopaTopHass pabora Ne6. «M3yueHnme MoaM@PUKALMOHHON M3MEHUMBOCTH,
MTOCTPOEHNE BapUaIlMOHHOTO PSiZia ¥ BapMallIOHHON KPUBOM».

JlabopaTopHast pab6ora Ne 7. «AHa/m3 wmyTauui y Apo30duabl Ha T'OTOBBIX
MMKpOIIpenapaTax».

[TpakTuueckas pabora Ne 2. «CocTaByieHMe 1 aHAIM3 POJOCIOBHBIX UeJIOBEKa».

Tema 7. Cenexuyst opranm3moB. OCHOBbI OMOTEXHOJIOTUM.

Cenek1ys Kak HayKa U Ipolecc. 3aposkaeHne ceJeKIInn 1 goMectukanys. Yuenue H.
. BaBusioBa 0O IeHTpax IMPOUCXOXAEHMUSI M MHOroo06pasus KyJIbTYPHBIX pPacTEHUN.
LleHTpBI TPOUCXOXKAEHNS JOMAIIHNUX XUBOTHBIX. COpPT, IMOpOa, IIITaMM.
CoBpeMeHHbIE METOIbl CeJIeKIMMU. MaccoBblii U MHAMBUIAYAJIbHBIA OTOOPBHI B
CeJIeKUMM pacTeHuii U KMBOTHBIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOe
ckpelnyBaHme - uMHOpuauHr. Ymncrag smaug. CKpelyBaHMe YNUCTBIX JIMHMIA.
I'eteposuc, mam rubpumHas cuia. HepomcTBeHHOe CKpelyMBaHME - ayTOPUOVHT.
OrpanéHHas rubpuausanus u eé ycrexu. VICKyCCTBEHHbII MyTareHe3 U IOJy4YeHue
MOJIMILIONAOB. JTOCTUKEeHMS CeJIeKLMM PaCTeHNM, SKMBOTHBIX I MMKPOOPraHM3MOB.
buorexHosiornst Kak oTpacib NpoM3BOACTBA. I'eHHas MHKeHepusi. DTaIlbl CO3ITaHUS
pekomOuHanTHOV JIHK wm TpaHcreHHeix opranmsmoB. KieTouHast MH)KeHepusl.
Knerounbsie KyabTypbl. MUKPOK/IOHAJIbHOE pasMHOKeHMe pacteHuit. KioHupoBaHme
BbICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SIICTBEHHbIX OpPraHM3MOB. OKOJOTMYECKUe U
studeckue mpodsaemel. 'MO - reHetmuecky MoaUMUIMPOBAHHbBIE OPTraHU3Mbl.

JleMOHCTpaLINA:
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[Toprpetsi: H. Y. BaBunos, Y. B. Muuypus, I'. [I. Kapneuenko, M. ®@. MIBaHOB.

Tabauiibl ¥ cxembl: KapTa «LleHTpbl MTPOUCXOXKIEHMS M MHOTO0Opasusi KyJIbTYPHBIX

pacteHuit», «Ilopombl mOMAaIIHMX >KUBOTHBIX», «CopTa KYJbTYPHBIX pPaCTEHUN»,
«Orpanénnass  rubpummsaumsi»,  «Paborbl  akamemmka M.  @. MBaHoBa»,
«ITomunmnonausa», «O6bekTbl OuoTexHoysoruMm», «KijleTouHble KyJbTYpbl U
KJIOHMpoBaHue», « KoHCTpyupoBaHue U IepeHOC F'eHOB, XPOMOCOM».

O6opynoBaHue: MyJISKU TJIOAOB ¥ KOPHEIUIONOB AVMKUX (POPM U KYJIbTYPHBIX COPTOB

pacTtenui, repoapuit « CebCKOX03SIMCTBEHHbIE PACTEHUSI».

JlabopaTopHbIe U IpaKTUUECKNEe pabOThI:

OKkckypcust « OCHOBHBIE METOIbI ¥ TOCTVKEHMSI CEJIEKLIMM PACTEHMI U JKMBOTHBIX (Ha
CEeJIEKIIMOHHYIO CTaHIMIO, IJIEMEeHHYIO (depMy, COPTOUCIIbITAaTe/bHbIM YUYaCTOK, B
TEIUINYHOE XO3S51/ICTBO, JJab0paTOPUIO arpOyHMBEPCUTETA VJIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBosmoLIMOHHAsT OMOJIOT M.

[IpenmnochlyiKM BOSHUMKHOBEHMS SBOJIIOIMOHHONM TEOPUM. DBOJIIOLIMOHHASI TEOPUS U €€
MeCcTO B Ouosnoruu. BiusHue 5BOIONMOHHOM TeOpUM Ha pasBUTHE OMOJIOTUU U
IPYTUX HayK.

CBupneresnbcTBa 3BoMOLMM. [lajmeoHTOIOrMYECKME: TTOC/IENOBATEIbHOCTD MOSIBJIEHMS
BUOB B ITaJIEOHTOJIOTMYECKOM JIETOIMCH, TIepeXoHbie ¢hopMbl. buoreorpadnueckne:
CXOJICTBO U pasymume hayH U Gaop MaTepUKOB U OCTPOBOB.

OMOPHMOIOrMYECKMe: CXOICTBA U Pa3anumsl SMOPMOHOB Pa3HbIX BUJAOB ITO3BOHOUHbIX.
CpaBHUTE/IbHO-aHATOMMYECKME: TOMOJIOTMYHbIE, AaHAJIOTUYHbIE, PYyAMMEHTapHbIe
opranbl, aTaBu3Mbl. MOJIEKYJISIPHO-OMOXMMMUYECKME: CXOACTBO MEXaHM3MOB
HACJeqCTBEHHOCTH ¥ OCHOBHBIX MeTa00/JIMUeCKMX ITyTeM Y BCeX OpraHn3MOB.
OposononHass Teopus Y. lapBuHa. IIpenmnochuiki BO3HMKHOBEHMSI JTapBMHM3MA.
IBUKYILME CUJIBI 3BOJIIOLMM BUAOB IO JlapBuHY (M30BITOYHOE pasMHOXKeHMe IIpu
OrPpaHMYEHHOCTM  PECypCoOB, HeOIlpelneJ€HHasT M3MEHUYMBOCTb, Oopbba  3a
CyIIIeCTBOBaHME, eCTeCTBEHHbBIN OTOOD).

Cunrernueckas Teopust aposotyy (CTO) 1 e€ ocHOBHbIE MTOJIOXKEHMS.
Muxkpossosmonys. ITomyasaims Kak equHMIIA BUIA Y 9BOJIIOLNA.

IByskyiye cuibl ((aKTOpPbI) SBOJIIOLNY BUAOB B IIpupoae. MyTalMOHHBIN IPOIecC 1
KOMOMHATUBHAsI M3MEHUYMBOCTD. [lomy isiMoHHbIe BOJHBI U Jpeid reHoB. M3omsimys
Y MUTpaLVSL.

EctecTBeHHbIN OTOOp — HampaBSIONIMiI GakToOp 3BoMOLVM. DPOPMBI €CTECTBEHHOTO
orbopa.

[Ipucrocob/ieHHOCTh ~ OpPraHM3MOB  KakK  pe3yjbTaT  3BojoluMu.  IIpumepsbl

MpucrocobieHnit y oprann3moB. ApoMopdosbl U MaMoamanTalum.
11



Bun u Bumoo6pasoBanme. Kpurepum Buma. OcHoBHble (opMbl BUI00Opa3OBaHMS:
reorpaduyeckoe, 3K0JIOrM4Yeckoe.

MaxkposBOTIOLIMSI. dopmbl SBOJTIOIIUM: dbuneTnueckas, IUBEpreHTHasl,
KOHBEpPreHTHasl, mapajiiesibHas. HeobpaTMOCTb BOJTIOLNMN.

[IpoucxoxkgeHne OT  HeclelMaJM3UPOBAHHBIX  MpeakoB. [Iporpeccupyroiast
crieupaymsauys. AganTuBHas paguanys.

HemoHcTpaimmn:

ITopTpetnl: K. JInnuen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBaneBckuir, K. M. Bap,
3. I'ekkenpb, @. Miosiep, A. H. CeBep1ios.

Tabauibl ¥ cxeMmbl: «Pa3sBuTue opraHMdyeckoro Mupa Ha 3emie», «3apoblIln

TTO3BOHOYHBIX KMBOTHBIX», « ApXeomnTepukcy», «Dopmbl 60pbOBI 3a CYIIECTBOBAHMEY,
«EcrecTBenHbIl 0TOOP», «IMHOroobpasue cOpToB pacTeHuin», «MHOrooopasmue mopop,
SKMBOTHBIX», «Ilomymsamun», «MyTaluyMoHHasi WM3MEHUMBOCTb», <«ApoMopdO3bI»,
«nunoanmanraiun», «O0111as1 mereHepaiiusi», «[IBusKylye cuibl 3Boonumn», «Kaprta-
cxema Mapmpyra nytemectsus Y. [lapsuna», «bopbba 3a CyllleCTBOBaHMEY,
«ITpucrocobeHHOCTh ~ opraHmsMoB»,  «I'eorpadmuueckoe  BumoOOpa3OBaHME»,
«IKoJIornueckoe Buao0o0pa3oBaHme».

OGODY,Z[OB&HI/IG: KOJUIeKOud HaACeKOMbBbIX C pPa3/iM4YHbIMM TUIIaMM OKpPaCKWH, Ha6op

TJIOZOB U CeMSIH, KOJImeKuust «IIpumepbl 3alIUTHBIX IIPUCITIOCOOJIEHNUN Y SKUBOTHBIX»,
monenb «OCHOBHbIE HampaB/JeHMsI SBOJIOLMN», O0BEMHass Momenab «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX».

buoreorpaduueckass Kapra mMupa, KoO/UIeKIus «@DopMbl COXPAHHOCTU MCKOIAeMbIX
SKMBOTHBIX M pacTeHMii», Momaesb ammmkamyst «Ilepekpéct XpoMocom», BJIayKHbIE
mpemnapatbl «Pas3BuTie Hacekomoro», «PasButue JIATYIIKKM», MMKpOIpenapaT
«JIposodunaa» (Hopma, MyTaiuy GOPMbI KPbLIbEB ¥ OKPACKU TeJIa).

JlabopaTopHble U IMPaKTUIeCcKe padoThI:

JlabopaTtopHast paborta Ne 1. «CpaBHeHMe BUIOB 110 MOPHOJIOTMUECKOMY KPUTEPUIO».
JlabopaTopHas pabora Ne 2. «OmmcaHme HOpUCIOCOOGJEHHOCTM OpraHusMa U eeé

OTHOCUTEJIbHOTO XapaKTepar.

Tema 2. Bo3HMKHOBeHME U pa3BUTHE KU3HM Ha 3eMJIe.

IloHayuHble MpeACTaB/IeHMs O 3apOoKIeHuMM >KU3HM. HayuHble  TIUIIOTE3bl
BO3HMKHOBEHMS JKM3HM Ha 3emJie: abMoreHes 1 rmaHcnepmMusi. XuMmudeckasi 3BOJIIONVS.
AOUOTeHHbIN CUHTE3 OpraHNYeCcKux BEIIeCTB u3 HEOpraHUYeCKMX.
OKCIlepMMEHTA/IbHOE ITOATBEPXKIEHME XUMMUUECKOM 3Boonyyu. HadasbHble STarbl

o6mosniornueckoi sposmouuu. ['mmoresa PHK-mupa. @opmupoBaHmue meMOpaHHBIX
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CTPYKTYP ¥ BO3HMKHOBEHME IIPOTOKJIETKM. IlepBble KJIETKM M WUX 3SBOJIIOLMSL.
@opMUpOBaHME OCHOBHBIX I'PYIIII KMBBIX OPraHM3MOB.

PasButie >kmusHM Ha 3emsie 1o 3paM u 1nepuomam. Karapxen. Apxeinckas u
MpoTepo3oiMcKasi 3pbl. Ilameosoiickast 3pa U €€ mepuombl: KeMOPMIICKUM,
OPOOBUKCKUM, CUITYPUMCKIM, I€BOHCKMI, KAMEHHOYTOJIbHbIN, TEPMCKUM.
Me3o3011cKast 9pa U €€ Iepuobl: TPUACOBBIN, IOPCKIUIA, MEJIOBOIA.

KaitHo3o1icKast apa 1 e€ mepmobl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOI€HOBBIN.
XapakTepucTHKa KJIMMaTa ¥ IeoJIornuyeckux mnpoieccoB. OCHOBHbIE 3TaIlbl SBOJIIOINA
PaCTUTENIBHOTO ¥ JKMBOTHOrO Mupa. ApoMopdo3bl Yy pacTeHMI M >KMBOTHBIX.
ITostByiIeHMe, pacuBeT M BbIMMpPAHMe TPYIII SKMBBIX OPraHM3MOB.

CucremMa OpraHMyeckoro Mupa KaK oOTpakeHue 3Bojonuu. (OCHOBHBIE
CUCTEeMaTUYeCKye IPYIIIbl OPraHU3MOB.

OBOJIIOIIMS  4YesioBeKa. AHTPOIOJIOTUSI KaK Hayka. PasBuTue IpeacTaB/IeHUN O
MPOMCXOKIEHNY 4eJioBeKa. Meronbl u3ydeHuss aHTpornoreHesa. CxomcTBa U
pas3anMuus yejjoBeKa U KMBOTHBIX. CHcTeMaTnyeckoe IOJIOKEHME YeJI0OBEKa.
IOewkymme cwibl (dakTopbl) aHTpororeHesa. HacyiencTBeHHas M3MEHUMBOCTb U
ecTeCcTBeHHbIM 0TOOp. OOlIecTBeHHBINM 00pa3 >KM3HM, U3TOTOBJIEHNME OPYIUM TPYAA,
MBbIIIJIEHNE, PeUb.

OCHOBHbIE CTaAUM ¥ BETBYU SBOJIIOLIVIM UeJIOBEKA: aBCTPaIoNuTeku, YeaoBeK yMeblii,
YenoBexk npsamoxopsaimmii, YegoBek HeaHaepTaabckuil, YemoBek pasyMHbIi. Haxomku
MCKOITAaeMbIX OCTaTKOB, BpeMS CYIIeCTBOBaHMS, O0JIAaCTh PaCIpPOCTPaHEHMUs, OOBEM
TOJIOBHOT'O MO3Ta, 06pa3 sKU3HU, OPYIus.

YenoBeueckre pacbkl. OCHOBHbIe OOJIbIIIME pachl: eBporeouaHas (eBpasmiickasi),
Herpo-aBCcTpajouaHas (3KBaTopuasibHasi), MOHTOJIOUAHAsI (a3MaTCKO-aMepUKaHCKas).
YepTbl MpUCIIOCOOJEHHOCTM TMPENCTaBUTENIEM YeJOBEeUeCKMX pac K YCJIOBUSIM
cyiiectBoBauus. EqMHCTBO uesoBeuecknux pac. Kputuka pacusma.

IleMoHCTpalum:

[TopTpetsi: ®. Penu, JI. ITactep, A. M. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuupl 1 cxembl: « BosunkHoBenne  CoJIHEUHOM — cucTeMbl», «PasButue

opraHmyeckoro  mupa», «PacturenbHas  kieTtka», «)KuBOTHasg  KJjeTKa»,
«ITpokapmotnyeckass kjaerka», «CoBpeMeHHasl CHUCTEMa OPraHMYECKOro Mupar,
«CpaBHeHMEe aHATOMMYECKMX UepT CTPOEHMS 4YejOoBeKa M UeJIOBEKOOOPa3HbIX
06e3bsiH», «OCHOBHbIE MeCTa TaJIEOHTOJIOTMYECKUX HaXOHOK ITPeIKOB COBPEMEHHOT'O
yejioBeKka», «JlpeBHeniine moan», «JlpeBHue monu», «IlepBble cOBpeMeHHbBIE
noan», «YeymoBedyeckue pachbi».

O6opynoBanue: mysspku  «IIpoucxoskgeHne dyesoBeka» (OIOCTbI aBCTPAJIONUTEKA,

MMATEKAHTpPOTa, HeaHepTasblia, KPOMaHbOHIIA), CJIETIKM MUJIU M300paskeHMs] KaMeHHbBIX
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Opyamii  TepBOOBITHOTO  uejioBeKa  (KaMHM-UOIINEepbl, pyobmsaa, ckpebsa),
reoxXpoHoJyIorMyeckass Tabsuia, KouteKumst «@DopMbl COXPAaHHOCTM MCKOIAeMbIX
SKMBOTHBIX ¥ PACTEHUIN».

JlabopaTopHbIe ¥ IpaKTUIECKIEe pabOThI:

[Tpaktnueckass pab6ora Ne 1. «l3yueHme MCKOIAaeMbIX OCTaTKOB pacTeHU U
SKMBOTHBIX B KOJUIEKLIMSIX ».

OKCKypCUsT « DBOJTIOLIMSI OPraHMYeCcKoro Mupa Ha 3emse» (B eCTeCTBEeHHO-HayUYHbIN

WM KpaeBeIyecKuil My3ei).

Tema 3. Opranusmbl ¥ OKpy>Karoiias cpeja.

OKoJyiorMsl KaK HayKa. 3afjauM M pasOesbl 3KOJoruu. MeTombl 35KOJOTMUYECKUX
MCCIeIOBaHMI. DKOJIOTMUECKOe MUPOBO33peH e COBPEMEHHOT'O Ue/IOBEKa.

Cpenbl oOuTaHMsS OpPraHM3MOB: BOJHAasl, HAa3eMHO-BO3OVIIHAs, IIOYBEHHAs,
BHYTPMOpPraHu3MeHHasl.

OKOJIoTuYecKue dakTOopBbI. Knaccudbukaims 9KOJIOTUYECKUX dbakTOpOB:
abMoTMUecKme, OMOTMUECKIME Y aHTPOIIOreHHbIe. JleficTBMe 9KOJIOTMYecKuxX GaKkTOpoB
Ha OpraHu3Mbl.

AobuoTtuueckme (GakTOpbl: CBeT, TeMIlepaTypa, BJIaKHOCTb. doronepuonusm.
IIpucriocobsieHust  OpraHuM3MoOB K  JEMCTBUIO  abMOTHMUYeCcKuX  (aKTOpPOB.
buonoruueckue puTMbI.

buotnueckne dakTopel. Bumbl OMOTHMUECKMX B3aMMOIEMCTBUI: KOHKYPEHLIMSI,
XUIIHMYECTBO, CcuMOMO3 u ero ¢opmel. Ilapasutmsm, Koomepauusi, MyTyaju3M,
KOMMeHcanm3M (KBapTUMPAHCTBO, HaXJIEOHMYECTBO). AMEHCAJIN3M, HEeNTPaIn3M.
3HaueHMe OMOTMUECKMX B3aMMOOENCTBUM [JiI CYIIeCTBOBAHMUSI OPraHU3MOB B
MIPUPOAHBIX COOOIIIeCTBAX.

OKOJIOTMYECKMe XapaKTePUCTUKMU MomyJsiuny. OCHOBHbIE TOKa3aTesu TMOIYJISIVA:
UYMCJIEHHOCTb, IUIOTHOCTh, POXXIAeMOCTb, CMEPTHOCTb, IPUPOCT, MUTpAINS.
IIHaMMKa YMCJIEHHOCTY TTOMYJISIIUY U €€ PeryJIsimsl.

IMemoHCTpalum:

[Toptpertsl: A. I'ym6onbaT, K. @. Pynbe, 3. ['ekkeb.

Tabmibl . cxembl: Kapta «IIpupomnbie 30HbI 3emim», «Cpembl oOUTaHMS

oprauusmoB», «®oronepmommusm», «llomymsamuu», «3aKOHOMEPHOCTM  POCTA
YMCJIEHHOCTH TIOIYJISIIY MHGY30pUn-Tyhebkuy», «ITnuiesblie memnm».
JlabopaTopHbIe U MMPaKTUIeCcKe padboThI:

JlaboparopHas pabota Ne 3. «MopdoJsiornyeckue 0COOEHHOCTY PacTeHM U3 pa3HbIX

MeCT OOUTaAHUI».
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JlaboparopHass pabota Ne 4. «BnusgHme cBeTa Ha pPOCT M pa3BUTHE UYEPEHKOB
KoJieyca».
[Ipaktnueckas pa6ora Ne 2. «Ilomcu€T MJIOTHOCTM TIOMYJIAIMM PpPa3sHbIX BUIOB

pacTeHUn».

Tema 4. Coob111ecTBa ¥ 3KOJIOTUUECKIME CHUCTEMBI.

Coob1iecTBO  opraHumamoB - 6uorieHo3. CTpyKTypbl OMoOIlleHO3a: BUAOBad,
MIPOCTpaHCTBeHHAas1, Tpoduueckas (muiueBas). Bupbi-gomuuantel. CBsI3u B
6MolLIeHOo3e.

OKoJioruueckme cuctemMbl (akocuctembl). [ToHsTE 06 3KOCHCTEME M OGMOreoleHOo3e.
OYHKIMOHA/IbHbIE ~ KOMIIOHEHTbI ~ SKOCUCTEMbI:  IMPOAYIEHTbl, KOHCYMEHTHI,
penyieHTbl. KpyroBopoT BellleCcTB M IIOTOK SHEprum B 3Kocucreme. Tpoduueckie
(uieBble) YPOBHM 3KOcucTeMbl. ITuineBbie e u cet. OCHOBHbIE ITOKa3aTesIn
9KOCUCTEMBI: OMomacca, IPOAYKIMS. OKOJOTMYECKME IMPaMUObI: ITPOIYKIINM,
UYMCJIEHHOCTH, Ouomacchl. CBOMCTBA 5KOCHUCTEM: YCTOMUYMBOCTb, CAMOPEryJISIys,
pasButue. Cykiieccus.

[IpupopHbie 3KOCUCTEMBI. DKOCUCTEMBI O3€p M pPeK. DKOCUCTEMAa XBOWHOIO WJIU
LI POKOJIMCTBEHHOT'O Jieca.

AHTpOTIOTeHHbIe 3KOCUCTEMbI. ArposKocucTeMbl. Y pboskocucTeMmbl. broornueckoe
M XO3SIICTBEHHOE 3HaUeHVe arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoo6pasme kKak @QakTop  ycroimumBocTM  3KocucreM. CoxpaHeHue
6110JIOrMUEeCKOro pasHooOpasus Ha 3emiie.

Yuenne B. . Bepuanckoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa 6mochepsbl.
JKupoe BemectBo u ero ¢yHkumu. OcobeHHOCTH Ouochepsl Kak TIJI00ATIbHOM
9KocucTeMsbl. JIMHaMmueckoe paBHOBecHe 1 oOpaTHast CBSI3b B Omocdepe.
KpyroBopoTsl BelllecTB 1 OGMOreoXMMMUUECKMe IIMKJIbI 3JIEMEHTOB (YyTrJIepoa, a3oTa).
3oHanbHOCTH 6Mocdhepbl. OCHOBHbBIE OMOMBI CYIIINA.

YenoBeuectBO B Omocdepe 3emymm. AHTpPOINOreHHble WU3MeHeHMsT B Ouocdepe.
['no6asbHbIe 5KOJIOrMYEeCcKue TPoOIeMBI.

CocymiecTBoBaHMue INpupoabl U dejoBedvecTtBa. CoxpaHeHue OMopasHOOOpasusi Kak
OCHOBa  ycromumBoCcT  Oumocdeppi. OcHOBa  palMOHAJBHOTO  yIIpaBJIEHMS
MIPUPOIHBIMM pecypcaMu M UX MCHob30BaHMe. loCTvskeHust OMOJIOTMM M OXpaHa
MIPUPOZBI.

HeMoHCTpalun:

IToptpetnl: A. JI>k. Tencnu, B. H. Cykaués, B. Y. BepHaackuii.
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Tabmuiel  u  cxembl: «[IuiieBbie 1enu», «bBuoIEHO3: cocTaB U CTPYKTypa»,

«ITpupomnbie cooOiectBa», «llemu nmTaHMsI», «IDKOJOTMYECKAs IMPaMMUIA»,
«buocdepa 1 uvenoBek», «IDKOCUCTeMa IIMPOKOJMUCTBEHHOTO Jieca», «DKOCUCTeMa
XBOVHOI'O jieca», «buoieHos Bomoéma», « ArporeHos», «[IpuMepHbie aHTPOIIOreHHbIE
BO3JIEMCTBUS Ha MNpupomy», «BaskHeillnMe MCTOUHMKM 3arpsisHEHMsI BO3OyXa U
IPYHTOBBbIX BOA», «IlouBa - BakHelllas cOCTaBJsOlIas Ouochepbl», «DaKTOPBI
merpamauuy  mouB», «IlapuukoBbIi  3dderT», «DaKTOpbl  PAAMOAKTUBHOTO
3arpsisHeHuss O6mocdepnr», «OOIIAs CTpykTypa O6Mochepsi», «PacmpocTpaHeHue
KusHu B O6muocdepe», «O30HOBBI 3KpaH Omochepnr», «KpyroBopor yriepoma B
6mocdepe», «KpyroBopot azoTta B mpupoe».

O6opynoBaHue: MO Ib-alIlIMKALIS «TunmuHbIe OMOLIEHO3bI», repbapuin

«PacturenpHble cooblecTBa», KoyuieKuumu «buolueHos», «Bpemurenu BaskHENMIIMX
CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYpP», repdbapum M KOJIJIEKUMM PACTEHUM U >KMBOTHBIX,
TIpUHAJJIeKallMe K pasHbIM 3KOJIOTMUECKMM I'pyIiamM omHoro Bupa, KpacHasi kHura
Poccuiickon Demepatny, M3006paskeHMs OXPAHSIEMbIX BUIOB PACTEHMUI U JKUBOTHBIX.

®OI'BHY «HCTUTYT cTpaTerum pasBUTHUSI 06pa3oBaHMs»

ITNIAHUPYEMDbBIE PE3VJIbTATbI OCBOEHHSA IIPOI'PAMMBI IIO
BNOJIOI'NN HA BA30BOM VYPOBHE CPEJHEI'O OBLIET'O
OBPA3OBAHUS

Cornacio @I'OC COOQO, ycraHaBaMBaIOTCS TpeOOBaHMSI K pe3yJbTaTaM OCBOEHMS
OOyYaIOIIMMMCS IIPOrpaMM  CpeJHero oOmiero o06pa3oBaHMSI: JIMYHOCTHBIM,

MeTalnpegMeTHbIM U ITpeaMETHDbIM.

JIMYHOCTHDBIE PE3VYJIBTATBI

B cTpyKType JMUHOCTHBIX Pe3y/JbTaTOB OCBOeHMs npeamMera «buosiorusi» BbifeaeHbl
cedyIolIye COCTaBJIIONIME: OCO3HAHME OOYYaIOIMMMCS POCCUICKON T'paskIaHCKOM
UOEHTUYHOCTM - TOTOBHOCTM K  CaMOpasBUTHIO, CaMOCTOSITEJIbHOCTU U
caMOOIIpeieJIeHNIO, HaJlMuMe MOTUBALUK K OOy4YeHMI0 OMOJIOTH, LieJieHapaBIeHHOoe
pa3sBUTHE BHYTPEHHUX YOEXKIEHMI JIMUHOCTYM HA OCHOBE KJIIOUEBBIX I[€HHOCTEN U
MCTOPUUECKUX TPaAMUIMM/ Pa3BUTHUSI OMOJOTMYECKOTO 3HaHMSI, TOTOBHOCTb U
CITOCOOHOCTh OOYYAIOIINXCSI PYKOBOACTBOBATBCSI B CBOEH NIESITEIbHOCTY 1IIEHHOCTHO-

CMBICJIOBBIMM YCTAHOBKaMU, IIPpUCYIIVMMHU CUCTEME 6110JIOTMYECKOTO O6p8.30BaHI/IH,

16



HaJIM4UMe 5KOJIOTMUYECKOrO IIPaBOCO3HAHMS, CIIOCOOHOCTM CTaBUTb LIEJIM M CTPOUTH
SKM3HEHHbIE TIJIaHbI.

JIuHOCTHBIE pe3y/IbTaThl OCBOEHMS IpeaMeTa «Buosiorus» JOoCTUraloTCs B €OUHCTBE
yueOHOM ¥ BOCIIUTATE/IbHOM HEeSITEIbHOCTYM B COOTBETCTBUM C TPaIUIIMOHHBIMMU
POCCUIICKMMM  COIIMOKYJIbTYPHBIMM, WMCTOPUYECKUMMM WU JTYXOBHO-HPAaBCTBEHHBIMMU
IIEHHOCTSIMM, IIPMHSATBIMM B OOILECTBe IpaBMIaMM ¥ HOPMaMy TIOBEIEeHUs U
CIIOCOOCTBYIOT IIpoOIleccamM CaMOITO3HAHMS, CaMOBOCIIMTAHMSI M CaMOpa3BUTHS,
pPasBUTUSI BHYTPEHHEM MO3UIUM JIMYHOCTM, IMATPUOTU3MA, YBaKEHMSI K 3aKOHY WU
MIPaBOIIOPSIIKY, YEJOBEKY TPy[da M CTaplIeMy IIOKOJIEHMIO, B3aMMHOI'O YBayKeHMSI,
OepeskHOro  OTHONIeHMSI K  KYJbTYPHOMY  HACJHeOMI0 UM TPaguUIsSIM
MHOTOHaIMOHa/IbHOTO Hapoma Poccuiickon ®enmeparyu, Nmpupome M OKPYsKaroLLei
cpene.

JIMUHOCTHBIE pe3yJIbTaThl OCBOEHMSI YUeOHOro mpenMeTra «buosorus» mOKHBI
OTpakaTb T'OTOBHOCTb M  CIIOCOOHOCTh OOYYAIOIIMXCSI  PYKOBOICTBOBAThCS
copMMpPOBAHHOM BHYTPEHHEN TO3MUIMEN JIMUHOCTU, CUCTEMOM ILIEHHOCTHBIX
OpMEeHTAaluiA,  TO3UTUBHBIX  BHYTPEHHUX  YOEKIEeHUl,  COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM II€HHOCTSIM POCCUIICKOTO OOIIeCTBa, pacIlMpeHue >KU3HEHHOrO
OIbITa U OIbITA IESTeJbHOCTM B IIPOILeCCe peasm3alMyi OCHOBHBIX HaIlpaBjeHUN

BOCITMTATEJIbHOM gesaTeJIbHOCTU, B TOM UMcCJie B YaCTU:

1) rpa)k IaHCKOT0 BOCIIMTAHMSI:
c(popMMUPOBAHHOCTh TPAKIAHCKON MO3UIMM OOYUaIoOIIerocs KakK aKTUBHOIO U
OTBETCTBEHHOT'O WIeHa POCCUIMCKOrO OOIIeCTBa;
OCO3HaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTE}, YBa>keHMe 3aKOHa U
MIPaBOTIOPSIIKA;
TOTOBHOCTb K COBMECTHOM TBOPUYECKOM OeSITeJbHOCTM IIPM CO3JaHUM YUIEOHBIX
MPOEKTOB, pellleHuM yueOHbIX ¥  TIO3HABAaTeJbHBIX  3aJau, BBIIIOJHEHUN
O6MOJIOTMYECKMX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpeeJISIiTh COOCTBEHHYIO TMO3UIIMIO IO OTHOIIEHUIO K SIBJEHUSIM
COBPEMEHHO SKU3HU U OOBSICHSITD €€;
yMEHMe YUYUThIBAaTb B CBOMX [EUACTBUSAX HEOOXOAMMOCTb KOHCTPYKTUBHOTO
B3aMMOJIEMCTBUS JIIOIeM C pasHbIMU YOEKIEeHUSIMU, KYJbTYPHbIMU II€HHOCTSIMU U
COIIMAJIbHBIM ITOJIOKEHMEM;
TOTOBHOCTh K COTPYOHMYECTBY B ITIpOI[eCCe€ COBMECTHOTO BBITIOJHEHUS yUeOHbBIX,
MO3HABATEeJIbHbIX ¥ MCCAeAOBAaTeNIbCKUMX 3a7ay, YBaKUTEJIbHOIO OTHOIIEHUSI K
MHEHUIO OIIIIOHEHTOB IIPpM OOCYXKIEHMM CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO

coziepsKaHms;
17



TOTOBHOCTb K T'YMaHUTApPHOM 1 BOJIOHTEPCKOM JIeSITeTbHOCTH;

2) NaTPUOTUYECKOTO BOCIIUTAHMSI:

chopMMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOM UIEHTUYHOCTM, IATPMUOTHU3MA,
YBasKeHMSI K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Iepe]; PomuHoit, ropmoctyu 3a
CBOM Kpal, cBOlO PoauHy, CcBOM $3bIK U KYJbTYpPY, MPOIUIOE U HACTOSsIIIee
MHOTOHalIMOHaJIbHOI'O Hapoda Poccuu;

IIEHHOCTHOE OTHOIIIeHMe K TMPUPOAHOMY HaCJeOAuI0 ¥ TaMSITHMKAM IPUPOIbI,
nocTiskeHussM Poccunt B HayKe, ICKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OIIEHMBATh BKJIAM POCCUICKMX YUEHBIX B CTAHOBJIEHME U pa3BUTHE
610JIorUY, MOHMMaHMS 3HAYeHNST OMOJIOTUM B MTO3HAHMYM 3aKOHOB MPUPOAbBI, B JKU3HU
yeJIoBeKa 1 COBPEMEHHOTO OOIIeCTBa;

unerHass yOeXKIEHHOCTb, TOTOBHOCTb K CJaykeHuio U 3ammre OreuecTsa,

OTBETCTBEHHOCTDb 3a ero Cy,U,b6y;

3) AYXOBHO-HPaBCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHMe IYXOBHBIX IIEHHOCTEM POCCUIMCKOrO HapO/Ia;

copmMMpPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO IIOBEIEHMS;

CIIOCOOHOCTh  OLIEHMBATh CUTYallMI0O M TNPUHMMATb OCO3HAHHbIE peIleHMus],
OPMEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMBI U II€HHOCTH;

OCO3HaHMe JIMYHOTO BKJIaZia B IOCTPOeHMEe YCTOMUMBOTO OyayIlero;

OTBETCTBEHHOE OTHOIIEHME K CBOMM pPOAUTENSIM, CO3JaHMIO CEeMbM Ha OCHOBE
OCO3HAHHOT'O MPUHSITHUS LIEHHOCTEN CEeMEIHOM KM3HM B COOTBETCTBUM C TPAAULIMSIMU

HaponoB Poccu;

4) 3cTEeTUYECKOTO BOCITUTAHMS:

3CTeTUYEeCKoe OTHOIIIeHMe K MMpy, BKJIIOYasi 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIEeCTBEHHbIX OTHOIIIEHMIA;

MMOHMMaHKe SMOIMOHAIBHOTO BO3JECTBUS JKMBOU MIPUPOIbI U €€ 1IeHHOCTH;
TOTOBHOCTh K CAMOBBIPAsKEHMIO B Pa3sHbIX BUAAX MCKYCCTBA, CTpPEMJIEHME MPOSIBJISITh

KauyeCTBa TBOpquKOI‘/JI JINYHOCTU,

5) pusuueckoro BocmmTaHUsI, (OPMUPOBAHUSA KYJAbTYPbl 3A0POBbS WU
3MOIMOHAILHOTO 0JIaroMmoTyUmsi:

MOHMMaHMe ¥ peajusalysl 3J0POBOrO M Ge30MmacHOro obpasa >KM3HM (3M0POBOE
IMTaHue, COOJIIOeHNe ITUIMeHNYeCKMX MIPaBUI ¥ HOPM, COaJaHCUPOBAHHbBIN PEXKUM

3aHATUM UM OTAbIXa, peryssipHas ¢usmuueckass aKTUMBHOCTb), OepekHOro,
18



OTBETCTBEHHOI'O ¥ KOMIIETEHTHOI'O OTHOIIEHMSI K COOCTBEHHOMY (U3NMUYECKOMY U
TICUXNUYECKOMY 3[I0POBBIO;

MIOHMMAaHMe LIEHHOCTM IPaBUJ MHOMBUAYAJIbHOI'O UM KOJUIEKTMBHOI'O 0€30I1acHOro
TTOBEIEHMS B CUTYaLMSIX, YIPOSKAIOILMX 3M0POBBIO U SKU3HU JIIOMIEN;

OCO3HaHMe MOCJeACTBUIM U HEIIPUSITUSI BPeOHBIX IIPUBBIUEK (YIIOTpeOIeHNS aJIKOTOJIs,

HapKOTUKOB, KypeHUs);

6) TPYZ0OBOTO BOCIIMTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HaHME IIeHHOCTM MacTepCTBa, TPy I0Jooue;

TOTOBHOCTb K AaKTMBHOM JeSITeIbHOCTM TEXHOJIOTMUECKOM ¥  COLMAIbHOM
HaIpaBJI€HHOCTU, CIIOCOOHOCTh MHUIIMMPOBAThb, IJIAHMPOBATb U CAMOCTOSITEIbHO
BBITIOJTHSTD TaKYIO AesSTe/IbHOCTb;

MHTEpeC K pasJIndyHbiM cdepam mnpodecCHMOHATbHOM [esITeIbHOCTU, YMeHUe
COBepIIaTh OCO3HAHHBIM BbIOOP OYymyIIEeN mpodeccuu 1 peaan3oBbIBaTb COOCTBEHHbIE
SKM3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa3’OBaHMIO M CaMOOOpPAa3sOBaHMIO Ha IPOTSIKEHUU

BCe KU3HMU;

7) 9K0OJIOTMYEeCKOr0 BOCIIUTAHMSA:

9KOJIOTMUYECKM I1e/IeCO0Opa3sHoe OTHOIIIeHNe K TMpUpoAe KaK MCTOUYHMKY J>KM3HM Ha
3emJie, OCHOBE €€ CyIIIeCTBOBAaHMS;

TTOBBIIIIEHNE YPOBHS 5KOJIOTMUECKOM KYJIbTYPbI: IIPMOOPEeTeHNe OIbITa TIaHMPOBAHMS
ITOCTYIIKOB ¥ OLIEHKM MX BO3MOYKHBIX ITOCTEACTBUM IJIs1 OKPYSKAIOIIEN CPeJibl;
OCO3HaHMe IJI00AJIbHOT'O XapaKTepa 9KOJIOIMUECKUX MPOOJIeM U ITYTEN UX PElIeHNs;
CITOCOOHOCTh MCIIO/Ib30BaTh IpuoOpeTaemMbie IPUM M3YUYEHUM OMOJOTUM 3HAHUS U
YMEHUS pu peleHnn npoobsiem, CBSI3aHHBIX C palOHaIbHbIM
MIPUPOAOIIOIb30BaHNeM (COOJIIOfeHNe TTPaBuJI TIOBeleHNsT B IIpUpPO/ie, HallpaBJIeHHbIX
Ha COXpaHeHMe paBHOBECHSI B 9KOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, O1ochephl);
aKTMBHOE HEeNpusITUe NeiCTBUM, MPUHOCSIIMX Bpel, OKpYsKalolllel MPUPOIHON cpere,
yMeHMe  IPOrHO3MPOBATh  HEOJArOMpUSITHbIE  JKOJOTMYECKMEe  ITOCJIeICTBUS
MpennpMHMMAEMbIX ITEMCTBUM U IIPEeIOTBPAIATh UX;

HaJIMuMe pasBUTOTO IKOJOTMUYECKOTO MBIIIEHNMS], SKOJIOTUUECKOM KYJIbTYPbI, OIbITa
IesITeJIbHOCTY 5KOJIOTMUECKOM HaIlpaBJIEHHOCTM, YMEHMSI PYKOBOJICTBOBATbCS MMM B
IO3HABAaTEeJIbHOM, KOMMYHMKATMBHOM ¥ COIMAJIbHOM TIPaKTMUKe, T'OTOBHOCTU K

Y4aCTHUIO B HpaKTI/I‘IECKOI./JI JedaTeJIbHOCTU 9KOJIOTMYECKOM HaIIpaBJIECHHOCTMU,

8) HeHHOCTM HAYUYHOr0 MO3HAHUSI:
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chopMMPOBAaHHOCTb MMUPOBO33pEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTUSI HAYKM M OOILECTBEHHON IIPAKTUKM, OCHOBAHHOI'O Ha [Majiore KYJbTYP,
CITOCOOCTBYIOILIETO OCO3HAHMIO CBOET'O MECTa B MOJIMKYJIbTYPHOM MUpE;
COBEPIIIEHCTBOBAHME SI3BIKOBOM M  UMTATEJIbCKOM KYJBTYpPhl KakK CpeacTBa
B3aMMOJIEMCTBUS MEXKIY JIIOIbMM U IO3HAHMSI MUPa;

MOHMMaHMe creuumKu 6MOJIOTUM KaK HayKyu, OCO3HAHMUS €€ poju B (pOpMUPOBAHUMU
PALMOHAIBHOTO HAYYHOTO MbIIIJIEHNSI, CO3TAaHMM LIeJIOCTHOrO IIPeaCTaBjeHusT 00
OKpY’KalollleM Mype Kak O eOMHCTBE IPUPOIbI, UyejloBeKa M OOIIEeCTBa, B MO3HAHUMU
MIPUPOIHBIX 3aKOHOMEPHOCTEM W PpeIIeHuM MpobJeM COXpaHEHMUs IIPUPOIHOTO
PaBHOBECHS;

YOEKIEHHOCTb B 3HAUMMOCTM OMOJIOTMM [IJII COBPEMEHHON  IIMBUJIM3AIINN:
obecrieueHMsT HOBOIO YPOBHSI PasBUTUSI MEOUIMHBI, CO3[JaHME IepPCHEKTUBHbBIX
O6MOTEXHOJIOTUI, CIIOCOOHBIX PeIllaTh peCcypCHbIe IPOOIeMbl pa3sBUTHSI UeJIOBEUYECTBa,
IIOMCKA ITyTelM BBIXOJA M3 IJI0OAJbHBIX JKOJIOTMYECKMUX IIpobJIeM M obecrieveHmst
repexoa K yCTOMYMBOMY Pa3sBUTUIO, PAIMIOHAJIBHOMY MCIIOJIb30BAHMUIO MPUPOTHBIX
pecypcoB 1 GOPMMUPOBAHMIO HOBBIX CTAaHIAPTOB JKU3HIU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OMOJIOTMYECKMX 3HAHMUI B IIEJISIX ITOBBIILIEHMS
00IIIeli KYJIbTYpPbl, €CTeCTBEHHO-HAyYHOM TIPAaMOTHOCTM, KaK COCTAaBHOM 4YacCTu
(OYHKIMOHAJIBHOM T'PaMOTHOCTM OOy4YaloImMxcs, (GopMUPYyeMON IIpU MU3YUEHUN
6110J10T1I;

MMOHMMAaHMe CYIITHOCTM METOIOB IO3HaHMS, MCIIOJIb3YEMbIX B €CTeCTBEHHBIX HayKax,
CITOCOOHOCTM MCIIO/Ib30BaTh IIOJlydyaeMble 3HAHMSI MJISI aHaaM3a M OOBSICHEHMS
SIBJIEHMII OKPY’KaIOILIEro Mupa U MPOUCXOOSAIINX B HEM M3MEHEHMM, YMeHNe [ej1aTh
000CHOBaHHBIE 3aKJIIOUEHMsI Ha OCHOBE HAayUHbIX (DAKTOB M MMEIOIIMXCS JaHHBIX C
11€JIbIO TTOJTyYEHMsI TOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJIOTMYECKMe 3HAHMUS [IJIS peleHus
Mpo0OJIeM B peajIbHbIX JKM3HEHHbIX CUTYAIIMSIX;

OCO3HaHMe EHHOCTY HAyYHOM JeSITeJIbHOCTY, TOTOBHOCTDb OCYIIECTBJISITh ITPOEKTHYIO
" VICCJIEIOBATEIbCKYIO IeSITeIbHOCTb MHAUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTDH K HEpepbhIBHOMY OOpa3sOBaHMIO M CaMOOOPa30BaHMIO, K
AKTMBHOMY ITOJTYUYE€HMIO HOBBIX 3HAHUM IO OMOJIOTMM B COOTBETCTBUM C KM3HEHHBIMM

MMOTPEOHOCTSIM.

METAIIPEIMETHDBIE PE3VYJIbTATbI

MeTal'[pe,Z[MeTHble pe3yjibTaTbl  OCBOCHUA yqe6Horo npeagmera « buonorus»

BKJIIOUAIOT: 3HauMMble [Ji1 (QOPMMPOBAHMSI MMUPOBO33peHUST OOYUaIOIIMXCS
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MEKIUCIUIIMHAPHBIE (MEXIIpeIMeTHbIE) OOIleHayUHbIe TOHSITHSI, OTpaskalolye
LIeJIOCTHOCTh HAYYHOM KapTMHBI MMpa M cHelmu@uKy MeTOOOB TO3HAHMS,
MCIIOJIb3YEMbBIX B €CTEeCTBEHHBIX HayKax (BeIeCTBO, SHeprus, SIBJeHue, IpoIecc,
CUCTeMa, HAyYHbIM (HaKT, MPUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEeopus,
MCC/IeloBaHMe, HaOMIOneHne, u3MepeHne, SKCIIepUMEHT U APYTruUX), YHUBEPCAIbHbIE
yueOHble  JeiicTBUSL  (TTIO3HABaTeJbHble, KOMMYHMKATMBHBIE, PEryJISITUBHBIE),
obecneunBampiye GopMupoBaHue (YHKIMOHAJIbHOW TPAMOTHOCTM U COLMAIbHOM
KOMITETEHIIMM 0OYYaIOIINXCSI, CIIOCOOHOCTh OOYYAIOIIMXCS MCIIOJIb30BaTh OCBOEHHbIE
MEKIUCIUIIMHAPHBIE, MMUPOBO33pEHYECKMe 3HAHUS M YHUBEpPCAJIbHbIE YUeOHbIE
IeCTBMS B IO3HABATEIbHOM U COIMA/IbHOM ITPAKTUKE.

MertarnpenmMeTHble pe3yabTaTbl OCBOEHMSI IIPOrpaMMbl CpeIHero oo01ero oopasoBaHust

OOJDKHBI OTPa’kaThb.

OBJj1afeHre YHMBEPCAJIbHBIMM YU€OHBIMM I03HABATEIbHBIMMU TeMCTBUSIMM:

1) 6a3oBbIe JIOTMUECKUE AEICTBUS:

CaMOCTOSITEJIbHO (POPMYIMpPOBAaTh U aKTyaJn3MpoBaTh IPo6IeMy, pacCMaTpuBaTh ee
BCECTOPOHHE;

MCIIOIb30BaTh IPU OCBOEHMM 3HAHMI TPUEMBI JIOTMYECKOI'O MbIIIJIeHUs (aHa/In3a,
CMHTEe3a, CpaBHeHMs, Kjaccudukauum, OOOOIlEeHNMs), PpacKpbIBaTb  CMBbICI
OMONIOTMYECKMX TIOHATUI (BBIAEISITh MX XapaKTepHble MpPM3HAKM, YCTAaHABIMBATh
CBSI3U C APYTUMU ITOHSTUSIMMU);

OIpenessTh Leau AesITeJbHOCTM, 3aJaBas mapaMeTpbl ¥ KPUTEPUM UX HOCTVKEHMS,
COOTHOCUTD PE3YJIbTaThl JeSITeTbHOCTY C TTOCTAaBJIEHHBIMMU IEJISIMM;

MCIIOIb30BaTh OMOJIOrMYECKNe MOHSTUS OIS 0O0bsICHEHUST (DAaKTOB U SIBJIEHUI JKUBOM
TIPUPOJIBI;

CTPOUTDH JIOTMYECKME PaCCYKIeHUs! (MHIYKTUBHbIE, NeAyKTMBHbIE, IO aHAJIOTUM),
BBISIBJISITb 3aKOHOMEPHOCTM ¥ IIPOTUMBOpPEUMSI B pPacCMaTPMBAEMBbIX SIBJIEHUSX,
(bopMyIMpPOBaTh BHIBOIBI M 3aKTIOUEHNS;

MIPUMEHSITh CXEMHO-MO/IEJIbHbIE CPENICTBA AJIsI IIPeICTaBIEHMSI CYILIECTBEHHBIX CBSI3eM
M OTHOIIEHWI! B M3y4YaeMbIX OMOJIOTMYECKUMX OOBEKTaX, a TaKKe MPOTUBOPEUMA
Pa3sHOr'0 POJia, BBISIBJIEHHBIX B Pa3IMUYHbIX MHOOPMALIMOHHBIX MCTOUYHNKAX;
paspabarbiBaTh IUIAH pelieHuss IMpoOJieMbl C YYETOM aHaIM3a MMEIOIIMXCS
MaTepUaIbHBIX M HEMAaTepuaIbHbIX PECYPCOB;

BHOCUTDH KOPPEKTUBHI B IESTEILHOCTD, OIIEHMBATh COOTBETCTBME PE3YJIbTATOB 1IEJISIM,
OIIEHMBATh PUCKU MOCTEACTBUN AeITeIbHOCTH;

KOOPIMHMPOBATh M BBIMOJHATHL PabOTy B YCIOBUSIX PeaJbHOrO, BUPTYAJbHOTO U

KOMOVHMPOBAHHOTO B3aMMOIEMCTBHSI;
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pa3BMBaTb KPEAaTMBHOE MbIIIJIEHNME IIPpM PEIIE€HMN JKU3HEHHDbIX HpO6IIeM.

2) 6a30BbIe MCC/IeA0BaTe/IbCKIe AeCTBUS:
BJIANEeTh HAaBbIKaMM YUeOHO-MCCIedOBAaTeIbCKOM U IIPOEKTHOM OesTe/bHOCTH,
HaBbIKaMM  paspelieHusi  INpoOJjieM,  CIIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITeJTbBHOMY ITOMCKY METONIOB pellleHMs] MPaKTUYeCKuX 3amad, MpUMeHEHUIO
Pa3IMYHBIX METOIOB ITO3HAHMSI;
MCIIOJIb30BaTh Pa3/IMYHbIe BUIbI IESATEIbHOCTU IO IOJYUYEHMIO HOBOTO 3HAHMS, €ro
MHTEepIIpeTalyy, MMpeoOpa3OoBaHMIO M MPUMEHEHMIO B YYEOHBIX CUTYAUMSIX, B TOM
ylCJIe TIPU CO3TaHMUM YUEOHBIX M COLMAIbHBIX ITPOEKTOB;
dbopMMUpOBaTh HAy4YHbIA TUII MBIIIJIEHNS, BJIAJeTb HAYYHOM TEPMMUHOJIOTMEN,
KJIIOUEBBbIMM MOHSATUSIMY U METOLAMM;
CTaBUTb U (OPMYJIMPOBATH COOCTBEHHbIE 3aauli B 00pa30BaTeIbHOM eI TeIbHOCTU U
SKM3HEHHBIX CUTYaLMSIX;
BBISIBJISITh ITPUUYMHHO-CJIEICTBEHHbBIE CBSI3M UM aKTyaJIM3MpOBaTh 3a7auvy, BbIIBUTATb
TUIIOTe3y €€ pelleHusl, HaXOOWUTh apryMeHTbl [JjIs1 J0Ka3aTeJIbCTBa CBOMX
YTBEpsKIEHUI, 3a1aBaTh MapaMeTPhbl M KPUTEPUM PEIIEHNS;
aHAJIM3MPOBATh IIOJIydeHHbIe B XOJI€e peIleHus 3aJauM pe3ybTaTbl, KPUTUUECKU
OLIEHMBATh UX JOCTOBEPHOCTh, IPOTHO3MPOBATh M3MEHEHME B HOBbIX YCJIOBUSX;
IaBaTh OLIEHKY HOBBIM CUTYallMSIM, OLIEHMBATh IIPMOOPETEHHBIN OIIbIT;
OCYILIECTBJISITH 1leJIeHaIpaB/IeHHbIN ITOMCK IMepeHOCca CPeACTB U CIIOCOOOB AEMCTBUSI B
npodecCUOHaIbHYIO Cpeny;
yMeTb IEepeHOCUTh 3HAHMSI B IIO3HABATEJbHYIO M IIPAKTUYECKYI0 00J1acTu
SKU3HEeIeITe/IbHOCTH;
YMEeTb MHTETPUPOBATh 3HAHMS M3 Pa3HBIX MMPeIMEeTHbIX 00IacTel;
BBIIBUTAThb HOBBIE UAEM, MpeajiaraTb OpUrMHaJbHbIe MMOAXOAbI M peIllleHus], CTaBUTh

MpoOJIEMBI U 3a7a4M, JOITYCKAOILME aJIbTePHATUBHbIE PEIlIeHNs.

3) padoTra ¢ mHpOpMAaIIMen:

OPMEHTHPOBATbCS B Pa3IMUYHBIX MCTOYHMKAX MHpopmanuy (TEeKCTe YYeOHOTO
1mocoOusi, HAYYHO-TIOIYJIIPHOM  JIMTEpAType, OMOJIOTUMYECKMX  CJIOBApSIX U
CIIpaBOYHMKAX, KOMIIbIOTEPHBIX 0aszax [MmaHHbIX, B VIHTepHeTe), aHaJIM3UPOBATb
MHbOpMaLMIO pasIUUHbIX BUAOB U (opM IpeficTaBJeHUs, KpUTUUECKU OLIEHUBATh €€
IOCTOBEPHOCTD 1 HEITPOTUBOPEUMBOCTD;

dbopMyaMpoBaTh 3alpoOChl ¥ MPUMEHSITh pa3jMyHble METOIbI MpU MOUCKEe U OTOOpe

61osiornueckon nHpopMalmu, Heo6XOAMMOM IJIs1 BbITIOJHEHMS yUeOHbIX 3aj1ay;
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nproopeTaThb OITBIT MCIIOJIb30BaHMSI MHGOPMAIMOHHO-KOMMYHMUKATUBHbIX
TE€XHOJIOTUI, COBEPIIIEHCTBOBATh KYJIbTYPY aKTMBHOTO MCIIOJIb30BaHMSI Pa3IMUHBIX
TIOMICKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (POpMy TIpeacTaB/ieHMs] OMOJIOTMUECKOM
mHopmanyy (cxembl, rpaduKy, IMarpaMmbl, TaOIUIIbI, PUCYHKU U JPYTOE);
MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KayecTBe CPeNCTBa Ipu paboTe C OGMOJOTMUECKON
mHbopmalmen: MpUMEHITh XUMUUYeckue, GuUsMUecKre U MaTeMaTuuyeckue 3HaKU U
CUMBOJIbI,  GOpMYyJbl, ab6bpeBMATypy, HOMEHKJIATypy,  WUCIOJb30BaTb MU
Mpeo6pa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKYE CPENCTBA HATJISITHOCTH;

BJIaJIeTh HaBbIKaMM pACIIO3HaBaHMS M 3aIUTbl MHMOpMalmy, MHGHOPMALMOHHOM

6€30IMaCHOCTY JIMUYHOCTH.

OBJj1ageHne yHUBEePCaJIbHbIMM KOMMYHMKATUBHBIMMU I/ AICTBUSIMIMA:

1) oo1eHMe:

OCYIIIECTB/ISITh KOMMYHMKAIMM BO Bcex cdepax >KM3HM, aKTMBHO Yy4YacCTBOBATb B
ouanaore WM OUCKYCCUMM TIO CYIIEeCTBY OOCysKmaeMoy TeMbl (yMeHMe 3a/1aBaTb
BOIIPOCHI, BBICKA3bIBATb CYKIEHMUSI OTHOCUTEJIbHO BBITIOJIHEHMS IIpejiaraeMon
3a7lauM, YUUTbIBATb MHTEpPEChl M COIJIACOBAHHOCTb MO3UIIMI OPYTUX YUYaCTHUKOB
IManora Ui IUCKYCCUN);

pacriosHaBaThb HeBepOasbHble CpefCcTBa OOIlleHNsI, TOHMMATh 3HAUYEeHMEe COIMaIbHBIX
3HAKOB, IIPEINOCHIJIOK BO3HUMKHOBEHMSI KOH(IMKTHBIX CUTYalMif, YMETb CMSIYaTb
KOH(JIMKTBI ¥ BECTU IIePETrOBOPLI;

BJIJIETh Pa3JIMYHBIMM  CIIOCOOAMM OOIIeHMS ¥ B3aMMOJENCTBUSI, ITOHMMATb
HaMepeHMsI IPYTUX JIIOJIEN, ITPOSIBJISITh YBasKUTEIbHOE OTHOIIIEHNE K COOeCeTHUKY U B
KOPPEKTHOM opMe (OpMYIMPOBATh CBOM BO3PaskeHMSI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C MCIIOJIb30BAaHMEM SI3bIKOBBIX

CpenCTB.

2) COBMECTHas AesITeJIbHOCTD:

MMOHMMATb M MCIOJIb30BaTh MPEMMYIIECTBA KOMAHIHON M MHAVBUIYAJIbHOM PabOTHI
MpyY  pelieHnu  OMOJIOTUYECKON IpoOJieMbl, OOOCHOBBIBATH HEOOXOIVMOCTD
TIPYMEHEHMSI IPYIIIOBBLIX (POPM B3aMMOIEMCTBMS IIPU pelIeHny YIeOHOM 3a1aun;
BBIOMPATh TEMATUKY M METOIbI COBMECTHBIX JIEMCTBUI C YUETOM OOIIMX MHTEPECOB U
BO3MOSKHOCTEN KaKAOTO ujieHa KOJIJIEKTUBA;

MPUMHMMATh 1IeJIM COBMECTHOM [eSITeJIbHOCTY, OPraHM30BbIBATb M KOOPAMHMUPOBATH
IEeCTBUSI IO €€ AOCTMKEHMIO: COCTaBJIATh IUIAH MEeMCTBUM, pacipenessTb PO C

YYETOM MHEHMI YUaCTHMUKOB, OOCYKAATh pe3ybTaTbl COBMECTHOM PabOThI;
23



OLIEHMBATh KayeCTBO CBOEro BKJIAAA M KaKIOTO YYaCTHMKA KOMAHObI B OOIIMIA
pe3yabTaT 0 pa3pabOTaHHbIM KPUTEPUSIM;

IpeJjaraThb HOBbIE ITPOEKTHI, OLIEHMBATh UIEM C IMO3ULIMY HOBU3HbBI, OPUTMHATIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTM;

OCYIIECTBJ/ISITh TO3UTUBHOE CTpaTerMyeckoe IIOBeleHMEe B PasJMUHbIX CUTYaIUsX,

IMTPOABJIAITD TBOPUYECTBO U BOO6p&)K€HI/Ie, OBITh VHNIMAaTUBHBIM.

OBj1ageHre YHMBEPCATbHBIMM PEry/JISTUBHBIMU TeCTBUSIMM:

1) camoopranmusanms:

MCIIOJIb30BaTh OMOJIOrMYECKMEe 3HAHMS IJIT BBISIBJIEHMSI IPOOJIEM M MX pEeIIeHus] B
SKM3HEHHBIX ¥ YUeOHbIX CUTYaIIUSIX;

BbIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHMIA 1ieJieBble M CMbICJIOBbIE YCTAHOBKM B
CBOMX JIEMCTBUSIX U MTOCTYIIKAX 110 OTHOIIEHMIO K SKMBOM MPUPOE, CBOEMY 3I0POBbIO
" 3[0POBbBIO OKPY’KAIOIINX;

CaMOCTOSITEJTbBHO  OCYIIIECTBJIITh  [MO3HABATEJIbHYIO  [IeSITeJIbHOCTb,  BBISIBJISITH
Mpo0OJieMbl, CTaBUTb M (OPMYJIMPOBATb COOCTBEHHbIE 3aauy B 0Opa3oBaTe/IbHOM
IesITeIbHOCTU M SKM3HEHHbBIX CUTYaLVSIX;

CaMOCTOSITEJIbBHO COCTaB/ISITh IUVIAaH peIleHus IPoO6JeMbl C YUYETOM MMEIOIIXCS
pecypcoB, COOCTBEHHbBIX BO3MOKHOCTEN U IPEAIIOUTEHNI;

IaBaTh OLIEHKY HOBBIM CUTYaIVsIM;

pacIIMPSATh paMKM yUeOHOI'O IIpeMeTa Ha OCHOBE JIMYHbBIX ITPeIOUYTeHNI ;

mejaTh OCO3HAHHBIM BbIOOpP, apryMeHTMpPOBATb €ro, OpaTh OTBETCTBEHHOCTb 34
pelieHne;

OLIEHMBATh IIPUOOPETEHHDIN OIIBIT;

CITOCOOCTBOBaTh (OPMMPOBAHMUIO ¥ IIPOSIBJIEHUIO IIIMPOKOM ISPYOUIIMM B Pa3HBIX
006J1aCTIX 3HAHMM, TIOCTOSSHHO ITOBBIIIATh CBOM OOpa3oBaTebHBIM ¥ KYJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

IaBaTh OLIEHKY HOBBIM CUTYaLVISIM, BHOCUTb KOPPEKTUBBI B AESITEIbHOCTDb, OIIeHMBATh
COOTBETCTBME PE3yJIbTAaTOB IIeJISIM;

BJIAIeTh HaBbIKAMM TI03HABATe/JbHOM peduiekcMy KaK OCO3HAHMSI COBepIIaeMbIX
IEeMCTBUI M MBbICJIUTEbHBIX MMPOIECCOB, X Pe3yJIbTaTOB ¥ OCHOBAHMM, UCIIO/Ib30BaTh
MIpUEMBI pedJIeKCHUHA JIJIT OLIEHKY CUTYallUy, BbIOOpa BEPHOTO peIleHNs;

YMETb OLIEHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHMMATD PEIIeHMS 110 UX CHUKEHUIO;

IIPMHMMATDb MOTUBBI ¥ apIr'yMEHTDbI OPYTUX IIPU aHAJIM3€e Pe3yJIbTaTOB OeiATeJIbHOCTH,

3) npuHATHE Ce0sI U APYTUX:
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MIPMHUMATh ce0s1, TOHMMasi CBOM HeIOCTaTKM U JOCTOMHCTBA;
MIPMHMMAaTh MOTMBBI ¥ apTYMEHTBI APYTUX MPU aHaJM3€e Pe3yabTaTOB AesTeTbHOCTH;
MpM3HABaTh CBOE MPaBO U MPaBO APYTUX HA OLINOKM;

pa3BMBATh CIIOCOOHOCTD MOHUMATh MUP C MO3ULIMM IPYTOTO YesioBeKa.

INPEJIMETHBIE PE3VYJIbTATbDI

[IpenmeTHble pe3ysbTaTbl ocBoeHMs1 mporpammbl COO mo OGuosiorMu Ha 6a3oBOM
YPOBHe BKJIIOUAIOT crienmbuueckue njisg yyebHoro npenmeta «buosiorusi» HayuHbie
3HaHUSI, YMEHMS U CIIOCOObI [JECTBUM IO OCBOEHMIO, WHTepIIpeTayn
M TpeoOpa3oBaHMIO 3HAHMM, BUIbI JESITEIbHOCTM IO IMOJTYYEHMIO HOBOTO 3HAHUS U
MpYMEHEHNIO 3HaHUM B PasIMUHbIX YUYEOHBbIX CUTyalMsIX, a TakXKe B peasibHbIX
SKU3HEHHBIX CUTyalMsIX, CBSI3aHHbIX C Owuosiorneir. B mporpamme mpenmeTHbIe

pe3yJIbTaThbl IIpeACTaB/IEHbI IO TOIaM OOYyUeHMSI.

[IpemmeTHble pe3yabTaTbl OCBOeHMsI yueOHOro mpenmera «buosnorus» ¢ 10
KJaacce NOKHBI OTPaskaTh:

copMMPOBAHHOCTh 3HAHMUI O MECTEe U POJIM OMOJIOTUM B CUCTEME HAYUYHOT'O 3HAHMUS
€CTeCTBEHHBIX HayK, B (POPMMUPOBAHNYM COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI
MMpa ¥ HayYHOTO MMPOBO33PEHMSI, O BKJIAZe POCCUICKUX U 3apYOEsKHBbIX YUEHBIX-
610JIOTOB B pasBuUTHE OMOJOrNM, (PYHKUMOHAJBbHOM TPAMOTHOCTM YeJIOBEKa IS
peleHnst JKM3HEeHHbBIX 3a7ay;

yMEHME PaCKpbIBaTb COAepsKaHMe OMOJOTMYECKMX TEPMMHOB UM IIOHSITUI: >KU3Hb,
KJIeTKa, OpraHmsMm, merabosm3sM (0OMeH BeIeCTB U IIpeBpallleHre 3SHEPrun),
romeocTtasd  (caMoOperyJsiius), YpOBHeBas  OpraHm3almsi  JXMUBBIX  CUCTEM,
caMOBOCITpou3BeJieHne (permpomyKiusi), HacjleqCTBEHHOCTb, M3MEHUMBOCTb, POCT U
pa3BUTHE;

yMeHMe u3jaraTb Omosiormyeckme Teopuu (KjaeToyHas, XpOMOCOMHasl, MyTal[MOHHas,
IIeHTpa/IbHasl TOrMa MOJIEKYJISIpHOU 6uosiorun), 3akoHbl (I'. Menmens, T. Moprasa,
H. W.BaBwioBa) u yueHus (0 ILieHTpax MHOTO0O6pasusi ¥ IPOUCXOKIEHUS
KyJbTypHbIX pactennit H. V. BaBuioBa), onpenessiTh rpaHuIibl UX MPUMEHUMOCTU K
SKUBBIM CHCTEMAM;

yMeHMe BjafeThb MeTOJaMlM Hay4yHOTO TO3HaHUS B Ouosioruu: HabGIOfeHNe U
OIMCaHMe >XMBBIX CHUCTEM, IIPOLIECCOB U SIBJIEHMM, OpraHm3auusi U IpoBefeHye
O6MOJIOTMUECKOTO 3KCIIepUMEHTa, BbIIBUKEHME T'UIIOTEe3bl, BbISIBJIEHME 3aBUCUMOCTU

MeXay wuccjiaegyeMbIMM  BEJIMYMHAMMU, OOBbSICHEHMEe IMOJIYUEHHbIX PE3YyJIbTATOB,
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MICIIOJIb30BAHHBIX HAYYHBIX TOHSTHUIA, TEOPUIM M 3aKOHOB, YMEHME IeJIaTh BbIBOIbI Ha
OCHOBAHMM IOJTYUEHHbBIX Pe3yJIbTaTOB;

yMeHMEe BbIIEJSITb CYIIEeCTBEHHbIE TIPU3HAKM BUPYCOB, KJIETOK IIPOKApUOT U
9YKapMOT, ONHOKJIETOUHBIX ¥ MHOTOKJIETOUYHBIX OpPraHmM3MOB, OCOOEHHOCTU
IIPOIIECCOB: OOMEHa BeIleCTB M IpeBpallleHus] SHeprum B KiIeTKe, (OTOCMHTE3a,
IJITACTUYECKOTO ¥ JSHepreTuyeckoro obmeHa, XeMOCHHTe3a, MMUTO3a, Meio3a,
OIUIOOOTBOPEHMS,  PA3MHOKE€HMS, MHAMBUOAYAJbHOIO  PasBUTUS  OpraHm3ma
(OHTOT€EHEe3);

yMeHMe IIPUMEHSTh IIOJyYEeHHble 3HAHMS IS OOBSICHEHUS OMOJIOTMYeCKUX
MIPOIIECCOB U SIBJIEHUM, [IJIT TIPUHSITUS TIPaKTUUECKUX PeIIeHui B TOBCEeIHEBHOM
SKM3HM C 1eJIbl0  obecrieueHus1 0Oe30IaCHOCTM CBOEro 3I0pPOBbSI U 3TOPOBBS
OKPY’KAIOIINX JIIOJIEM, COOIIONEHNSI HOPM T'PaMOTHOTO IIOBEIEHMSI B OKPY KaIOIIen
MIPUPOOHONM cCpene, IIOHMMAaHMEe HeOOXOOMMOCTM MCIIOJb30BaHMS IOOCTVMKEHUNI
COBPEMEHHOM 61oJIorun " 6MOTEXHOIOT UM IJIST palOHAJIbHOTO
MIPUPOIOTIOIb30BaAHMS;

yMeHMe pelllaTh 3JIeMEHTapHble TeHeTMUYecKue 3aJauyy Ha MOHO- UM IUTUMOPUIHOE
CKpelllBaHMe, CIeIUIEHHOe Hac/JIegoBaHMe, COCTaBJISITb CXEMbl MOHOTMOPMIHOrO
CKpeIVBaHus [IJIs IpeIcKasaHusl HacJeI0BaHMs IIPU3HAKOB Y OPraHM3MOB;

yMEHME BBITIOJIHATh JIaOOpaTOpHbIE U IMPAKTHMUECKMe paboThbl, COOIIONATh IpaBuIa
pu paboTe ¢ yueOHBIM 1 JIabOpaTOPHBIM 0O0PYIOBAHMEM;

yMeHMe KPUTUYECKM OLIEHMBATh ¥ MHTEPIPETUPOBATh MHPOPMALIVIO OMOJIOTrMUECKOrO
comepsKaHusl, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHMS M3 Pa3IUUHBbIX MCTOYHMKOB
(cpemcTBa MaccoBoy MHGOPMaLMM, HAYYHO-TIOIYJISIpHbIE MaTepuasibl), 3TUUYECKMe
aCIeKTbl COBPEMEHHBIX MCCIeIOBAaHNUN B OMOIOTUM, MeAULIIHE, OMOTEXHOJIOTUM;
yMeHMe CO3[laBaTh COOCTBEHHbIE ITMCbMEHHbIE ¥ YCTHbIE COOOIeHMsI, 0000IIast
6M0JIOrMYeCKYI0 MHGOPMALMIO 3 HECKOJIbKUX VMCTOYHMKOB, IPAMOTHO MCIIOJIb30BaTh

TIOHSITUMHBIN aIliapaT OGMOJIOTUNA.

[IpenmeTHble pe3yabTaTbl OCBOEHMSI YydebHOro nmpenmera «buosorusi» ¢ 11
KJaacce NOJKHBI OTPaskaTh:

copMMPOBAHHOCTh 3HAHMUI O MECTE U POJIM OMOJIOTUM B CUCTEME HAYUYHOT'O 3HAHMUS
€CTeCTBEHHBIX HayK, B (POPMMUPOBaHNM COBPEMEHHONM €CTECTBEHHO-HAYYHOM KapTUHBI
MMpa M HayYHOTO MMPOBO33PEHMS, O BKJIaJle POCCUMCKUX U 3aPyOEKHBIX YUEHBIX-
610JIOTOB B pasBuUTHEe Ouosiorny, (PyHKIMOHAJbHOM TPaMOTHOCTM YeJIOBeKa IS
pelleHns] JKM3HEHHbBIX 3a7ay;

yMeHMEe pacKpbIBaThb COJep)KaHMe OMOJOTMYEeCKMX TEePMMHOB W TIOHSTUIA: BUI,

MOmyJisiiusi, TeHO(MOH[, 3SBOJIOLMS, MABWXKYIIME CWIbl ((PaKTOpPbI) 3SBOJIIOLIMY,
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MPUCIOCOO/IEHHOCTh OpraHM3MOB, BUIOOOpa3oBaHMe, 3Koyiornueckue ¢GaKTophl,
9KOCUCTEMA, IIPOAYIIEHTbI, KOHCYMEHTbI, PeOYIIEHTDI, LIeIM IMUTAHNSI, SKOJOIMUeCcKast
npaMmuaa, 61oreoneHos, omocdepa;

yMeHMe wu3jaraTb Ouosiormyeckue Teopuy (9BosolMoHHas Teopust Y. JlapBuHa,
CUHTEeTUYeCKass TeOopusl 5BOJIIOIMM), 3aKOHbI ¥ 3aKOHOMEPHOCTM (3apOjIbIILIEBOTO
cxonctBa K. M. Bapa, yepemoBaHmsl I'JIaBHBIX HAlpaBJIEHUI U ITyTei SBOIOLMM A.
H. CeBepuoBa, yuenuss o 6uochepe B. WM. BepHamckoro), onmpeneynsiTb TpaHUIBI UX
MIPUMEHMMOCTH K SKMBBIM CHCTEMAaM;

yMeHMe BjafeThb MeTOJaMM Hay4YHOTO TO3HaHMS B Ouosiormu: HaOIIOfeHNe U
OIMICAHMe JKMBBIX CHUCTEM, IIPOLIECCOB M SIBJIEHMI, OpraHM3aumsi M IIpOBeIeHue
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIIBVIKEHME T'MUIIOTE3bl, BBISIBJIEHME 3aBUCUMOCTU
MEXKIY WUCCAeIYyeMbIMM BeJIMUYMHAMM, OOBSICHEHME IIOJYUYEHHBIX pe3yJIbTaToB,
MICIIOJIb30BAHHbBIX HAYYHBIX ITOHSITUIA, TEOPUII M 3aKOHOB, YMEHMEe JieJiaTh BbIBOIbI Ha
OCHOBaHMM IOJIYYE€HHbBIX pe3yJIbTaTOB;

YMEHME BbIIE/STh CYILIECTBEHHbIE IPU3HAKM CTPOEHMS OMOJOTMUYECKUX OOBEKTOB:
BUMIOB, IIOIYJISILIMI, IIPONYLIEHTOB, KOHCYMEHTOB, PEeIyIIeHTOB, OMOIeOI€HO30B U
9KOCHUCTEM, 0COOEHHOCTH IIPOIE€CCOB: HacJIeICTBEHHOMN M3MEHUMBOCTH,
€CTeCTBEHHOIO O0TOOpa, BHUAO0OpAa30oBaHMSsI, MPUCIOCOOJEHHOCTY OpraHM3MOB,
IOECTBUSL IKOJIOTMYECKMX (PaKTOPOB Ha OpPraHM3Mbl, IepeHoca BeIeCTB M ITOTOKa
SHEPIMM B IKOCUCTEMAX, AHTPOIIOTEHHBIX WM3MEHEHMII B JSKOCHCTEeMax CBOeN
MECTHOCTMU, KPYyTrOBOPOTa BEIIECTB M OMOTeoXMUYeCcKMX LIMKJIOB B 6mocdepe;
yMeHMe IIPUMEHSTh IIOJyYeHHble 3HAaHUS IS OOBSICHEHUS OMOJIOTMYeCKUX
MPOLIECCOB ¥ SBJIEHUM, IJIS TPUHSTUS MPAKTUUECKUX PeIIeHul B IOBCEIHEBHOM
KU3HM C 1eJIbl0  obecrieueHusi 0Oe30IMacCHOCTM CBOEro 3J0pOBbSI U 3TOPOBBS
OKPY’KAIOIINX JIIOMIEM, COOIIONEHNsI HOPM T'PaMOTHOTO IOBEIEHMSI B OKPY KaloIIen
MIPUPOIHOM Cpele, TOHMMaHMEe HEeOOXOAMMOCTM WCIIOJb30BAHMUSI ITOCTUKEHUN
COBpeMeHHOM OMOJIOrUM AJ1s1 paliOHAIbHOT'O IIPMPO/ION0JIb30BaHMS;

yMeHMe pelliaTh 3JieMeHTapHble OMoJIorMyecKye 3agaun, COCTaBISITh CXeMbI IlepeHoca
BEIeCTB ¥ SHEePrUM B 3KOCKUCTeMax (Leny MUTaHU);

yMeHMe BBITIOJIHATD JIaOOpaTOpHble M ITpaKTHMUecKue paboThl, COOIIOMATh MpaBuUJIa
pu paboTe ¢ yueOHBIM U JIabOpPaTOPHBIM 000PYIOBAHMEM;

yMeHME KPUTUIECKM OLIEHMBATh Y MHTEPIPETUPOBATh MHOOPMALVIO OMOJIOrMUECKOTO
comepykaHMsl, BKJIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHMUSI M3 Pa3IMUYHBIX VCTOYHMKOB
(cpencTBa MacCOBOM nHdopMmaluu, HAy4YHO-TIOITYJISIPHbIE MaTepuaibl),
paccMaTpuBaTb  IJIOOaJbHbIE  JKOJIOTMYECKMe  MpoOJIeMbl  COBPEMEHHOCTH,

d)OpMI/IpOBaTb ITO OTHOIIIE€HNIO K HUM CO6CTB€HHYI-O MMO3UNLMIO,
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YMEHME CO3[IaBaTb COOCTBEHHbIE ITMCbMEHHBbIE M YCTHBIE COOOIEHMS, 0000Ias
61M0JIOrMYeCKYI0 MHGOPMALMIO 3 HECKOJIbKUX MCTOYHMKOB, TPaMOTHO JMCIIOJIb30BaTh

TIOHSITUMHBIN anmnapar OGMOJIOTUN.
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TEMATUYECKOE ITVJTAHUPOBAHUE

11 KJIACC
Ne  HammeHoBaHMe pasfiesioB ¥ TeM IIPOrpaMMbl KonnuecTBo yacos OnekTpoHHbIe (LMbpOBble) 0OpasoBaTeIbHbIE PECYPChI
n/m Bcero KonrposnbHbie [TpakTyeckme
paboThI paboThI

1 buonorus kak Hayka 2 0 0 [[Bubmmoreka HOK https://m.edsoo.ru/7f41c292]]
2 JKuBble CUCTEMBI U X OPraHMU3aLMs 1 0 0 [[BubmmoTeka LJOK https://m.edsoo.ru/7f41¢292]]
3 XMMMUUECKUI COCTaB U CTPOEHME KIIeTKU 7 0 1 [[BubmmoTeka IHOK https://m.edsoo.ru/7f41¢292]]
4 JKusHenesTeTbHOCTD KJIETKU 6 1 0 [[Bubmmoreka HOK https://m.edsoo.ru/7f41c292]]
5 Pa3sMHOXKeHMe U  MHOMBMIOyaJIbHOE  pasBUTHE 5 0 1 [[BubmmoTeka IJOK https://m.edsoo.ru/7f41¢292]]

OpraHM3MOB
6 HacnencTBeHHOCTD ¥ M3MEHUYMBOCTb OPraHU3MOB 7 1 1 [[BubmmoTeka IJOK https://m.edsoo.ru/7f41c292]]
7 Cenexuyst opranusmoB. OCHOBBI OMOTeXHOJIOTUM 3 0 0 [[Bubmmoreka LJOK https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOe Bpems 1 0 0 [[Bub6mmoreka LJOK https://m.edsoo.ru/7f41c292]]
9 [ 0 0 0 [01]
I106GaBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 32 2 3
12 KJTACC
Ne /1 HaumeHoBaHMe pas3gesioB U TeEM IPOrpaMMBbI KonnuecTBo uacoB OnekTpoHHbIe (1M POBbIE) OOpa3OBaTEIbHbIE PECYPCHI
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Bcero KonrtposnbHbie ITpakTuyeckue
paboThI paboThI

1 OBOJIIOLIMOHHAs OMOIoT s 8 0 1

2 BosHukHOBeHMe 1 pa3BuUTHe XMU3HM Ha 3emiie 9 0 0.5

3 Opranusmbl 1 OKpysKalollasi cpenia 5 1 1

4 Coob1iiecTBa 1 9KOJIOTMYECKEe CUCTEMBbI 9 1 0

5 PesepBHoOe Bpems 1 0 0

[06aBUTH CTPOKY

OBLIEE KOJIMYECTBO YACOB [0 32 2 2.5

[TPOI'PAMME

OI'BHY «MHCTUTYT cTpaTeruu pa3sBuUTHsi 0Opa3oBaHUs»

ITIOYPOYHOE IIJTAHUPOBAHUE
11 KJIACC

Ne Tema ypoka

KonnuectBo yacoB

Bcero KonTposnbubie [IpakTuueckue

/11

paboThI
1 [[buonorusa B cucreMe HayK]| 1 0
2  [[Metombl mo3HaHMSI SKMBOM Tpupopbl. [IpakTuueckas 1 0

30

paboThl

0

0.5

[[Bubmmoreka HOK https://m.edsoo.ru/7f41cc74]]
[[BubmmoTtexka LIOK https://m.edsoo.ru/7f41cc74]]
[[Bubmmoreka HOK https://m.edsoo.ru/7f41cc74]]
[[Bubmmoteka LHOK https://m.edsoo.ru/7f41cc74]]
[[bubmmoteka HOK https://m.edsoo.ru/7f41cc74]]

Hata OekTpoHHbIE IIMGPOBbIE 0Opa30BaTEbHBIE PECYPCHI

U3yYEeHUsI

04.09.2023 [[Bbubnmoreka HOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a]]

11.09.2023 [[bu6mnorexka HOK https://m.edsoo.ru/863e6122]]
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/T

10

11

31

Tema ypoka KonmuectBo yacoB

Bcero KonTtponbHbie IlpakTuueckue

pabora Ne 1 «Vcrionb3oBaHue pasJMUHbIX METOHOB IIpU

M3y4YeHMM OMOIOrNYECKUX 0ObEKTOBY ||

[[Buonormnueckme cucTemsl, MPOLIECChI U UX U3yUeHMe]] 1
[[benxu. CocTaB 1 cTpoeHne 6eyKoB] | 1
[[Xummueckuin coctaB kiaeTku. Boga u munepanbHbie comm|] 1

[[@PepmenTDI — 6uoiornueckmue KaTaau3aTopsl. 1
JlabopatopHass pa6ora Ne 1 «V3yueHue KaTaJIMTUUECKON

dKTMBHOCTU (1)epMeHTOB (Ha npuMepe aMujaasbl WJIN

KaTazasbl)» ||
[[YrneBogpl. JIumasi]] 1
[[HyknenHoBbie kucaotsl. ATD]] 1

[[cTopust u MeTonb! usydeHus kietku. Knerounas teopus]| 1
[[KneTka Kak LieJIoCTHasI JXKMBasi CUCTeMa| | 1

[[CTpoenne sykapuoTuueckoin KieTku. JlabopatopHas 1
pabora Ne 2 «l3yueHue CTpOeHMSI KJIETOK paCTEHMUI,

KMBOTHBIX, TpMOOB ¥ OakTepuii IOA, MMKPOCKOIIOM Ha

paboThI

@)

paboThl

Hata

N3y4yeHud

18.09.2023
25.09.2023
02.10.2023

09.10.2023

23.10.2023
30.10.2023
13.11.2023
20.11.2023

27.11.2023

OnexkTpoHHbIE IM(PPOBbIe 06pPa30BaTEIbHbIE PECYPChI

[[Bubmmoreka LIOK https://m.edsoo.ru/863e6564]]
[[BubmmoTeka HOK https://m.edsoo.ru/863e6b72]]
[[BubmmoTeka IJOK https://m.edsoo.ru/863e674¢e]]
[[BubmmoTeka IJOK https://m.edsoo.ru/863e6b72]]

[[BubmmoTera IJOK https://m.edsoo.ru/863e6870]]
[[Bubmmoteka LIOK https://m.edsoo.ru/863e6d5¢]]
[[Bnbémmoreka LIOK https://m.edsoo.ru/863e6e88]]
[[1]

[[BubnmoTeka OOK https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢]]
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Ne Tema ypoka KonmuectBo yacoB Hara DJ1eKTpOoHHbIe IIM(GPOBbIe 06pa30BaTe/IbHbIE PECYPCHI

n/n Bcero Koutponbubie [Ipaktuyeckue M3YI€HNA

paboThI paboThI

rOTOBBbIX MMKpOIIpernapaTtax 1 ux onmcanue»|]

12 [[O6MmeH BelecTB Wi MeTabonsM|| 1 0 0 04.12.2023 [[Bubauoreka LIOK https://m.edsoo.ru/863e766c¢]]

13 [[@PoTocuHTe3. XeMocyuHTe3]] 1 0 0 11.12.2023 [[Bu6mnoreka LIOK https://m.edsoo.ru/863e7c98]]

14 [[DHepreTmueckuit o6MeH] | 1 0 0 18.12.2023 [[Bubmmoteka LIOK https://m.edsoo.ru/863e7aae]]

15 [[PKusHeHHst umkia kietku. [enenue wietku. Mwutos. 1 0 0.5 25.12.2023 [[Bu6muoreka LIOK https://m.edsoo.ru/863e7dc4]]
JlabopatopHast pabora Ne 3 «Habmogenne Mutosa B KJIeTKax
KOHYMKA KOpeIIKa JyKa Ha FOTOBBIX MUKpoIIpenaparax»||

16 [[buocunTes 6eska. Peakuys MaTpuyHOro cuHTe3a]] 1 0 0 15.01.2024 [[Bubmmoteka IIOK https://m.edsoo.ru/863e796e]]

17 [[Tpancasuuss — 6uocuHTe3 6enkal] 1 0 0 22.01.2024 [[bubmmoteka LJOK https://m.edsoo.ru/863e796e]]

18 [[HexneTtouHble GopMbI XXM3HM — BUPYCHI |] 1 0 0 29.01.2024 [[Bbubmmoreka LJOK https://m.edsoo.ru/863e7540]]

19 [[@opmbl pasMHOsKeHNMsI OPraHU3MOB] | 1 0 0 05.02.2024 [[BubmmoTeka LIOK https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e]]
20 [[Meio3]] 1 1 0 12.02.2024 [[Bbubmanoteka LHOK https://m.edsoo.ru/863e7f4a]]

21 [[O6pasoBaHue 11 pasBuTHe IIOJIOBBIX KJIETOK. 1 0 0.5 26.02.2024 [[bubmmoreka HOK https://m.edsoo.ru/863e81b6]]
OmnomorBopenne. JlabopatopHas pabora Ne 4 «M3yueHue

CTPpOEHUA ITOJIOBbIX KJIETOK Ha T'OTOBbIX

32


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.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

/T

22

23

24

25

26

27

28

33

Bcero KonTtponbHbie IlpakTuueckue

Tema ypoka KonmuectBo yacoB
MMKpoOIpernaparax» ||

[[UupuBUOyanbHOE pa3sBUTHE OPTaHU3MOB] | 1

[[lenetmka —  Hayka O  HacjaeACTBeHHOCTHM 1 1
U3MEHUMBOCTH] |

[[3akoHOMEpHOCTHU HacJieJOBaHUsI MpU3HaKoB. 1

Monoru6punHoe ckpelyBaHue]|

[[AurnbpupHOoe  cKpeluBaHMe. 3akKOH  He3aBUCUMMOTO 1

HacJieJOBaHMsI MPU3HAKOB] |

[[CuerienHOe HacnemoBaHue Tmpu3HakoB. JlabopaTopHas 1
pabora Ne 5 «lsyueHue pe3y/jbTaTOB MOHOTMOGPUAHOTO U
IUTUMOPUIHOTO CKpeIyBaHusI y ApO30GMJIbl Ha TOTOBBIX
MMKpoIpernaparax» ||

[[['eneTnka nosa. HaciemoBaHue npusHakoB, CLEIUIEHHBIX C 1
nosiom| |

[[13MeHYMBOCTbD. HenacnencrBeHHas M3MEeHYMBOCTD. 1
JlabopaTtopHast pabotra Ne 6. VM3yueHne mMomupuUKalyMOHHON

M3MEHUMBOCTH, IIOCTPOE€HNME BapUMAIMOHHOIO psdgga U

paboThl

0.5

0.5

Hata

N3y4yeHud

04.03.2024

11.03.2024

18.03.2024

25.03.2024

01.04.2024

15.04.2024

22.04.2024

OnexkTpoHHbIE IM(PPOBbIe 06pPa30BaTEIbHbIE PECYPChI

[[BubmmoTexa HOK https://m.edsoo.ru/863e8436]]
[[Bubmmoreka HOK https://m.edsoo.ru/863e86f2]]

[[BubmmoTera IJOK https://m.edsoo.ru/863e8878]]

[[BubmmoTeka IJOK https://m.edsoo.ru/863e89a4]]

[[BubmmoTeka IJOK https://m.edsoo.ru/863e8c60]]

[[BubmmoTera IJOK https://m.edsoo.ru/863e8c60]]

[[BubmmoTexka HOK https://m.edsoo.ru/863e8efe]]


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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Ne Tema ypoka KonmuectBo yacoB Hara DJ1eKTpOoHHbIe IIM(GPOBbIe 06pa30BaTe/IbHbIE PECYPCHI

n/n Bcero Koutponbubie [Ipaktuyeckue M3YI€HNA

paboThI paboThI

BapMaLIOHHOM KPUBOI» ||

29 [[HacnenctBeHHasi u3ameHuMBOCTb. JlabopaTopHasi pabora Ne 1 0 0.5 06.05.2024 [[Bubauotreka IIOK https:/m.edsoo.ru/863e8efe]]
7. «AnHammu3 wMyTauMii 'y Apo30GMJIbI  HAa  TOTOBBIX
MMKpoOIpernaparax» ||
30 [[I'eneruka uenoBeka || 1 1 0 13.05.2024 [[Bub6mmoreka LIOK https://m.edsoo.ru/863e8d78]]
31 [[Cenexumsi kak Hayka M mpouecc. Metoabl u JocTkeHus 1 0 0 27.05.2024 [[Bu6muoreka LIOK https://m.edsoo.ru/863e9214]]

CeJIeKLIY paCTeHUM U KUBOTHBIX. ||

32 [[MeTonpl M OOCTMSKEHMSI CeNIeKUMM PACTEHMI U KUBOTHBIX 1 0 0 27.05.2024 [[Bu6mmoreka LIOK https://m.edsoo.ru/863e9214]]

buortexnosnorusi. ||

[106aBUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 32 2 4
12 KJIACC
Ne Tema ypoka KonnuecTBo yacoB Hara OiekTpoHHbIE 1M POBbIe 06pa30BaTEIbHbIE PECYPCHI
n/m Bcero Koutponbubie IIpaktnueckne M3YyU€HUS
paboThI paboThI
1 [[9Bomouus u MeTozbl €€ n3yueHus|| 1 0 0 04.09.2023 [[Bubmmoreka LIOK https://m.edsoo.ru/863ea20e]]
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863ea20e

10
11

12
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Tema ypoka

[[UcTopust pa3BuTHS MpencTaBaeHnin 06 3BoIounn||

[[Mukpossomtonus] |

KonmuecTtBo yacoB

Bcero KonTposbHbie

1

1

[[[Tonmynsaumsi Kak sj71eMeHTapHas eIMHMIIA BUAA M SBOTIOLMM. 1

JlabopatopHast pabora Ne 1 «CpaBHeHMe

MOP(OIOrN4eCcKOMY KPUTEPUIO» | ]

BUAOB  IIO

[[dByky1iMe cuiibl (97eMeHTapHble GaKkTOpbl) SBOMIOLMHA] |

[[EcTecTBeHHbIN OTOOD 1 ero Gopmbi]]

1
1

[[Pe3ynbTaThl 5BOMIOLMM: IPUCIOCOOIEHHOCTb OPraHU3MOB M 1

BupoobpasoBanne. JlabopatopHas pa6ora Ne 2 «Ommcanue
IIPUCIIOCOOJIEHHOCTY  OpraHmMsMa M €€  OTHOCUTEIbHOTO
xapakTtepar||

[[HampaBneHus 1 myTy Makpo3BoIOLun| |

[[HeobpatumocTs 3BomouMM||

[[McTopums >ku3HM Ha 3emiie ¥ MeTOAbI €€ U3yueHusl| |

[[['MmoTe3b! poucxoxaeHus X1u3Hu Ha 3emie]]

[[Pa3BuTHe )k13HM Ha 3eMJie IO 3paM U mepuonam||

paboThI

0
0

ITpakTuyeckue

paboThI

0
0
0.5

Hata

n3y4yeHud

11.09.2023
18.09.2023

25.09.2023

02.10.2023
16.10.2023

23.10.2023

30.10.2023
13.11.2023
20.11.2023
20.11.2023

04.12.2023

OnekTpoHHbIE 1IM(DPOBbIE 06PA30BATEIbHBIE PECYPChI

[[BubmmoTeka LIOK https://m.edsoo.ru/863e9570]]
[[bubmmoTeka HOK https://m.edsoo.ru/863e9cle]]
[[Bnbmmoreka LIOK https://m.edsoo.ru/863e99c6]]

[[bubmmoteka HOK https://m.edsoo.ru/863e9da4]]
[[Bubmmoteka LHOK https://m.edsoo.ru/863e9ed0]]
[[Bubmmoteka LIOK https://m.edsoo.ru/863e9fde]]

[[Bnbmmoreka LIOK https://m.edsoo.ru/863e9cle]]

[[1]

[[1]
[[Bubmmoreka LIOK https://m.edsoo.ru/863ea5a6]]

[[Bubmmoteka HOK https://m.edsoo.ru/863eabbe]]


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/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

Ne Tema ypoka KommyecTBo yacoB Hara OJIeKTpOHHbIE 1M POBbIe 0OPa30BaTEIbHbIE PECYPCHI

/1 Bcero Kourponbuble [Ipaktuueckye M3YHEHNA
paboThI paboThI

13 [[OcHoBHbIe 3Tambl IBOJIOLUM PACTUTEIBHOTO U >KMBOTHOrO 1 0 0.5 11.12.2023 [[bubmamotexka LHOK https://m.edsoo.ru/863ea8bc]]

vupa. IIpaktmueckas pabora Ne 1 «l3yueHme mcKomaeMbIxX

OCTaTKOB PaCTeHM U KMBOTHBIX B KOJUIEKLMSX» ||
14 [[CoBpemeHHas cucTeMa OpraHMYecKoro mupal| 1 0 0 18.12.2023 [[bubmmoteka LHOK https://m.edsoo.ru/863ea48e]]
15 [[9Bomonyus yenoBeka (aHTpoIorexnes)|| 1 0 0 25.12.2023 [[Bu6mmoreka LIOK https://m.edsoo.ru/863eac2c]]
16 [[OBwxkyime cuibl (bakTOpbl) aHTpororeHesa|| 1 0 0 15.01.2024 [[Bubmuoreka LIOK https://m.edsoo.ru/863ead44]]
17 [[OcHoBHbIE CTagMM 3BOJIIOLMK YesIOBeKa] | 1 0 0 22.01.2024 [[]]
18 [[YenoBeueckue pachl ¥ NIpUPOAHbBIE afaNTaLMM YesloBeKa] | 1 0 0 29.01.2024 [[Bbubmmnoteka LIOK https:/m.edsoo.ru/863eaeal]]
19 [[PesepBHbli ypok. O606uieHne no Teme «BosHuxkHOBeHue nu 1 0 0 05.02.2024 [[]]

pasBUTHME XXU3HU Ha 3emie»]]
20 [[9xonorus Kak Haykal]] 1 0 0 12.02.2024 [[]]
21 [[Cpenpl obuTaHus 1 3KoJIOrMYeckue GakTophl| | 1 0 0 26.02.2024 [[bubmmoteka IJOK https://m.edsoo.ru/863eafec]]
22 [[A6uotnueckue daxktopel. JlabopatopHas pabora Ne 3.1 0 0.5 04.03.2024 [[Bubmmoreka LIOK https://m.edsoo.ru/863eb10e]]
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«Mopdosornueckue 0COGEHHOCTM pPACTEHMI U3 Pa3HbIX MeCT
oburtanusi». JlaboparopHas pabora Ne 4. «BiausHue cBeta Ha pocT

M pa3BUTVE YepPEeHKOB Kosieycar||


https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

/T

23
24

25
26

27

28
29
30
31

32

Tema ypoka KommyecTBo yacoB

Bcero KonTposbHbie

[[BuoTnyeckne daxkropsi]] 1

[[Oxonoruueckme xapakTepuctuku nomyssiuu. [Ipaktmueckas 1

pabota Ne 2 «ITopCyéT IJIOTHOCTM MOMYJIALUIA PasHbIX BUIOB

pacTeHumn»||

[[Coob1iecTBa OpraHu3MoB — 6MOLEHO3]] 1
[[OKonornyeckne cucreMsl (3KOCUCTEMBI)] | 1
[[OcHOBHBIE IoKa3sarTen 9KOCUCTEMBI. Okosnoruyeckue 1

nupamuzabl. CBoncTBa 3KocucteM. Cykieccus]|

[[I[IpponHbIe 3KOCUCTEMBI] | 1
[[AHTpONIOreHHbIe S5KOCUCTEMBI] | 1
[[Buocdepa — rnobanbHas skocucTeMa 3eMin| | 1
[[3akoHOMeEpHOCTH CyIlecTBOBaHMs O6mochepbi]] 1
[[YenoBeuecTBO B 61ocdepe 3emn]] 1

[106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME
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32

paboThI

0
0

(@)

ITpakTuyeckue

paboThI

0
0.5

2.5

Hata

n3y4yeHud

11.03.2024

18.03.2024

25.03.2024
01.04.2024

15.04.2024

22.04.2024
06.05.2024
13.05.2024
20.05.2024

27.05.2024

OnekTpoHHbIE 1IM(DPOBbIE 06PA30BATEIbHBIE PECYPChI

[[Bubmmotexka LHOK https://m.edsoo.ru/863eb348]]
[[1]

[[Bnbmmoreka LIOK https://m.edsoo.ru/863eb46a]]
[[Bnbmmoreka LIOK https://m.edsoo.ru/863eb46a]]
[[BubmmoTeka LIOK https://m.edsoo.ru/863eb5fa]]

[[1]

[[1]
[[Bubmmoreka LIOK https://m.edsoo.ru/863ebb5e]]

[[Bnbmmoreka LIOK https://m.edsoo.ru/863ebd16]]
[[1]


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

YYEBHO-METOIMNYECKOE OBECIIEYHEHUME OBPA3OBATEJIbHOTI'O ITPOLIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIbI IJISI YHEHUKA

e buosorus, 11 knacc/ ITonomapésa M.H., Kopaunosa O.A., Jlonmanuna T.E. u gpyrue; nop pemakumeit ITonomapésoi M.H., O61iecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO
Usparenbckuii nentp « BEHTAHA-T'PA®»; AkunonepHoe obiectBo «M3matenbcTBo «IIpocBeleHme»

buosnorus, 11knacc/ ITonomapésa M.H., Kopumnosa O.A, JlommaaT.E., MkeBckuill.B. Mocksa M3maTtenbckuii ieHTp "Benrtana-I'pag"

METOOUYECKUWE MATEPHUAJIbI OJISI YUUTEJISA

3annmarenbHas 6mosnorus. [Tpo6semsr sBomouyu, Kosmosa O.H., M., 1997r.
'enernka u 6ynyiee yenoBevectBa, younun H.I1., M., 1981r.

Okonornyeckas kKyabrypa. I'nmazaueB C.H., Kossnosa O.H., M., 1997r.

HNVPPOBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.http://www.e-osnova.ru/- JKypHan «buonorusi. Bce mnsg yunress!»

2. http://digital.1september.ru - O61mepoccuiickuit mpoekT «I1Ikoia 1muppoBoro Bexa».
3. http://school-collection.edu.ru - Kosutektust imdpoBbix 06pa3oBaTeIbHbIX PECYPCOB.
4. http://www.electroniclibrary21.ru - SnektpoHHas 6ubanoreka 21 Bexa.

5. http://www.ege.edu.ru - ObuiianbHbIi MHGOPMAIMOHHBIN opTtan EI'D.

6. http://www.zavuch.ru - Cauit gjs yunreen.

7. http://ecosystema.ru - OKOJIOTMYECKUN LIEHTP « DKOCUCTEMA.

8. http://letopisi.org - Jlerormcu.

9. http://nsportal.ru - CounanbHast ceTb paOOTHUMKOB 0Opa3oBaHMs.
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10.http://proshkolu.ru- BecruiaTHbI IKOJIBHBIN TOPTAJ.

11.http://infourok.ru - BecryiaTHblif KOHCTPYKTOP CAMTOB JIJIsT YUUTEJIS.

12.http://multiurok.ru - becryiaTHbIi KOHCTPYKTOP CAMTOB JIJIST YUUTEJIS.

13.http://bio.1september.ru - «5I uay Ha ypoKk 6uosorum. 1 ceHTIopsi».

14.http://dnevnik.ru - JIHeBHUK.pY.

15.http://www.krugosvet.ru - uuukioneaus Kpyrocser.

16.http://www.uchportal.ru/ - Yunteabckuii mopTa.

17.http://priroda.ru - [Ipupoma Poccum, HalMOHAIBHBIN TTOPTAJ.

18.http://zooclub.ru - 3o0ky6. MerasHuykIonenMs O SKMBOTHBIX.

19.http://www.darwinmuseum.ru/ - ['ocymapctBeHHbI []apBMHOBCKIIA MYy3€A.

20.http://www.zin.ru/ - 300710rMUeKknit MHCTUTYT POCCMifCKOM akageMuy HayK.

21.http://www.livt.net/ - DekKTpoHHAas1 MJUTFOCTPUPOBaHHAs SHIMKJIONEAus: « )KuBbie CyliecTBa».
22.http://www.zin.ru/BioDiv/index.html - UudopmarmonHas cucrema «bropasHoobpasue Poccum».

23.http://zmmu.msu.ru - 3oosiornueckuit mysein MI'Y um. M.B.JTomonocoBa. 24.http://sci.aha.ru/biodiv/anim.htm - Suuukionennus daopa u dayHa.
25.http://biodat.ru/ - TudopMaIMoOHHbINi CAIT O KMBON IIPUPOJE.

26.http://www.unnat.ru/ - llIkosa 1oHHaTOB.

27.http://plant.geoman.ru/ - Bubamoreka JKusHb pacTeHui.

28.http://www.learnbiology.ru/ - 3aHumMaTtesibHast GMOJIOTHSI.

29.http://med.claw.ru - MeguumHcKast sHUMKIoneaus. AHatomuueckuii atiaac. 30.http://animal.geoman.ru/ - Mup >KMBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - [Ipo6semsbI 3BOMIOLIN
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