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INOACHUTEJ/IbHAA 3AIITMCKA

[Ipu paspaboTke nporpaMMsl 110 OGMOJIOTUU TEOPETHUYECKYI0 OCHOBY
JUIA ollpeJie/leHUd NOJXOL0B K (OPMHUPOBAHMUIO COJep:KaHUA Yy4eOHOro
npeaMeTta «buosiorus» coctaBU/IM: KOHLeNTyasbHble nosoxeHusa Proc
COO o B3auMMOOOYC/JIOBJIEHHOCTH lieJieH, CoJep:KaHusl, pe3yJbTaTOB
00y4yeHHUs U TPeOOBAHMU K YPOBHIO IOATOTOBKH BbINYCKHUKOB, I10JIOXKEHUS
006 00muxX LeadaX MW NPUHLMUIIAX, XapaKTepU3YyKLIUX COBpPeMEeHHOoe
COCTOSIHUE CHCTeMbl CpeJHero ob6buiero obpasoBaHuda B Poccuiickoin
Qenepalnyy, a TakKe MOJ0XKEHHUS 0 ciellMPprUKe OUOJIOTHUH, €€ 3HAYEeHHH B
NO3HAaHUU KHUBOW TNpPUPOABI U  oOOecCleyeHWM  CylL|eCTBOBAHUSA
yesioBedyeCckoro  obmectsa. CorsiacHo  Ha3BaHHBIM  IIOJIOXKEHHUSAM,
onpeziesieHbl OCHOBHble QYHKLMHA I[POrpaMMbl 10 OWOJIOTUU U €€
CTPYKTYypa.

[IporpammMa no 6MOIOTUU AAET MpeACTaBJEHHE O ILeJdx, 00 001en
CTpaTeruu oo6y4yeHHs, BOCIUTAHUSA U Pa3BUTUSA 00y4alOIIMXCA CpeZi,CTBAaMHU
yuyebHoro npegmeTta «bruosiorus», onpejesnset o6s3aTe/ibHOE IpeAMeTHOE
CoZlep>KaHHe, ero CTPYKTYpy, paclipefie/ieHMe IO pas/esiaM U TeMaw,
peKoOMeHJyeMYI0 NOC/AeA0BaTEJbHOCTh U3yYeHUs yYeOHOro MaTepuasa C
y4€TOM MeEXIpeJMETHbIX W BHYTPUIIPEJMETHbIX CBfI3€H, JIOTUKHU
06pa30BaTeJIbHOI0 NPOIiecca, BO3PACTHBIX 0COOEHHOCTEN 00YYaIOLUXCS.

B mporpamMme 1o OHOJIOTMHM TakKXe YYUTBIBAIOTCA TPeOOBAaHUA K
IJIAHUPYEMBIM  JIMYHOCTHBIM, MeTamnpeJMeTHbIM U  NpeAMeTHBIM
pesysbTaTaM 00y4eHUs] B (QOPMHUPOBAHUU OCHOBHBIX BHUJOB y4eOHO-
[I03HABaTeJIbHON [J1eATeJIbHOCTH/y4eOHbIX JeNCTBUMA OOy4YaroLUXCcA IO
OCBOEHHIO COZlep>KaHUsA 6UO0JI0TMYeCKOro 06pa3oBaHus.

B nporpamme no 6uosiorun (10-11 kjaccel, 6a30BbI YpOBEHb)
peajv30BaH NPUHLUI NPEEeMCTBEHHOCTH B H3y4YeHHUU OUOJIOTHH,
osiarofapsi 4eMy B HEW NpPOCMaTpPUBAETCS HANpPaBJIEHHOCTb Ha pa3BUTHE
3HAaHUK, CBfI3aHHbBIX € (QOpPMHUPOBAaHUMEM  eCTeCTBEHHO-HAay4HOro
MHUPOBO33pP€EHMS, LEHHOCTHBbIX OPUEHTALUN JIMYHOCTH, 3KOJIOTUYECKOrO
MBbIIIJIEHUS, TPEJCTaBJEHUNA O 3[,0pOBOM 00Opase KHU3HU U OepexHbIM
OTHOLIEHUEM K OKpyXawlled NpUpoAHOU cpege. [loaToMy Hapaay c
HM3y4yeHHeM 00111eOH0J0rMYeCcKUX TEeOPUM, a TaKXe 3HAaHHUH O CTPOEHUH
’KUBbIX CUCTEM PAa3HOT'0 paHra U CyLIHOCTU OCHOBHBIX IPOTEKAIOLUX B HUX
IPOLECCOB B IPOrpaMMe 1o OMOJIOTHHU Y/eJIeHO BHUMaHU e UCI0JIb30BaHHUIO
NOJIyYEHHbIX 3HAHUU B MOBCEHEBHOM »KW3HU JJIS1 pelleHUs] IPUKIaJHbIX



3a/a4, B TOM 4HCJe: NPOPUIAKTUKU HaCJeACTBEHHbIX 3a00/eBaHUM
YyeJIOBeKa, MeJUKO-TeHEeTUYeCKOro KOHCYJbTUPOBAaHUs, OOOCHOBaHUA
3KO0JIOTUYECKH 11eJ1eC000pa3HOro MOBeJIeHUSI B OKpYyXKawollel NpUpoJHON
cpefie, aHa/JU3a BJIMSIHUS XO3SUCTBEHHOM [esATeJbHOCTU 4esJ0oBeKa Ha
COCTOSIHUE IPUPOJHBIX U UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEeHHE BHUMAHUS
K TMPUKJAJHOM HaNpaBJEHHOCTH Yy4deOHOro mnpezaMmera «buosorusa»
IPOJMKTOBAaHO HEOOXOJAMMOCTbIO ObecrieyeHUsl YCJOBUHM [l pelleHUst
OJHOU M3 aKTyaJIbHbIX 33/jlay UIKOJIbHOTO OHWOJIOTUYECKOT0 06pa30BaHUs,
KOoTOpas mpepmnoJsiaraeT GopMUpPOBaHUE y O0OOy4arOUUXCH CIOCOOHOCTH
alaiTUPOBAaTbCd K  H3MEHEeHWsAM [JMHAMU4YHO  pa3BUBAIOLIErocs
COBPEMEHHOT'0 MUpa.

Buosioruss Ha ypoBHe cpejHero o6uiero o6pa3oBaHUs 3aHUMaeT
BakHoe MecTo. OHa o6ecneyuBaeT QOpPMHUpPOBAHHE y OOYYAIOUIUXCSA
npeACcTaBJIeHUU 0 HAYYHOM KapTUHE MUPA, pacluupsieT U 06001aeT 3HaHUA
O JKMWBOM IIpUpoOJe, €€ OTJUYUTEJIbHBbIX I[PU3HAKax - YPOBHEBOU
OpraHu3aliyd U 3BOJIIOIUH, CO3JAET yCJAOBHUS [AJs1: NMO3HAHUS 3aKOHOB
KUBOU mpupoApl, GopMUpOBaHUS QYHKIMOHAJbHOM TI'PaMOTHOCTH,
HaBbIKOB 3/Jl0pOBOr0 W 0e30macHOro o6pasa >KU3HH, 3KOJIOTUYECKOro
MBbIILIJIEHUS, [EHHOCTHOTO OTHOIIEHUS K YKUBOU IPUPOJIE U YEJIOBEKY.

Bosbuioe 3HayeHuWe OHOJIOTUSI UMeeT TaKKe /[Jisl pelleHus
BOCIIMTATEJIbHBIX U PAa3BUBAKOIIMX 3a/a4 CpeJiHEr0 061 ero 06pa3oBaHus,
colMaji3aluyd  obyvawuuxcsd. HM3ydeHue OHOJIOTUM oObecrneyrBaeT
yca0BUsA AJis1 OPMUPOBAHHUS UHTEJIEKTYa/IbHbIX, KOMMyHUKAllMOHHbIX U
MHQOPMALIMOHHbIX HABbIKOB, 3CTETUYECKOW KYJbTYpPbl, CIHOCOOCTBYET
MHTerpanyMu OUOJIOTUYECKUX 3HAHUM C MpeACTaBJEHUSMHU U3 JPYTUX
y4eOHbIX MpPeJMEeTOB, B YaCTHOCTH, QU3UKH, XUMHUU U Treorpaduu.
HasBaHHble mOJIOXKEHUSI O TNpeJHa3sHAaYeHUMU Yy4yeOHOro mpeaMeTa
«buoJsiorusi» cocTaBuIM OCHOBY JJis OlNpeJiesieHUs MOAX0J0B K O0TOOpY U
CTPYKTYPUPOBAHHUIO €r0 CoJiep>KaHusl, MpeiCTaBJeHHOr0 B porpaMme 1o
OMOJIOTUU.

OT60p conepkaHust ydyebHOro mnpeamera «buosiorussi» Ha 6a30BOM
YPOBHE OCYLIECTBJIEH C MO3ULUN KyJbTYpPOCOOOPA3HOro MOAX0Ja, B
COOTBETCTBUH C KOTOPbIM OOy4darliuecs JOJKHbI OCBOUTb 3HAHUS U
yMeHUs1, 3HaUMMble /151 GOpMUPOBaHUs 0011el KyJIbTYypPhbl, ONpeestolue
aJleKBaTHOe IIOBeJleHUe 4YesJoBeKa B OKpyKalwlled NpPUPOAHOU cpeje,
BOCTpPeOOBaHHbIE B IOBCEJHEBHOW KU3HU U NPAKTHUYECKOU AeATENbHOCTH.
Ocob60e MecTO B 3TOM CHUCTeMe 3HAaHWU 3aHUMAalOT 3JIeMEHThI COJlepKaHus,



KOTOpPbIE CJyKaT OCHOBOW JJisi (GOPMUPOBAHUS MpeCTaBJIEHUNA O
COBPEMEHHOM eCTeCTBEHHO-HAayYHOM KapTUHEe MHpa U LEHHOCTHBIX
OpHUEHTALUAX JIMYHOCTH, CHOCOOCTBYHOUIUX TYMaHU3aLUU OU0JIOTUYECKOTO
006pa30BaHUs.

CTpyKTypupOBaHHME COJIEP>)KaHUS YY€eOHOr0 MaTepuaJjia B MporpaMmme
0 6MOJIOTUU OCYUIECTBJIEHO C Y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU
00 OTJIMYUTEJIbHBIX OCOOEHHOCTAX >XUBOW NPUPOJbI, O €é YpPOBHEBOH
OpraHMU3alyu U 3BOJIOLUU. B COOTBETCTBUHU C 3TUM B CTPYKTYpE Y4EOHOTO
npeameTta «buosiorua» BblAeJIeHb] CleAYIOLUe cofepKaTelbHble JIUHNUU:
«buosiorna kKak Hayka. MeTtoanl Hay4yHOro Mno3HaHUsA», «KieTka Kak
ovosiornyeckas cucreMma», «OpraHu3aM KakK OHOJIOTMYECKass CHUCTeMa»,
«CucrteMa ¥ MHOroobpasue OpraHMU4eCKOro MHUpa», «IBOJIIOLUSA >KUBOHU
IPUPOJI», «KIKOCUCTEMBI U IPUCYILIIAE UM 3aKOHOMEPHOCTU».

[lenb n3yyeHust yuebHoro npeaMmeTta «buosiorusi» Ha 6a30BOM ypOBHe
— OBJIaJiIeHHEe 00y4YallMMUCS 3HAHUSAMM O CTPYKTYPHO-QYHKIMOHATbHOU
OpraHMU3aldu >KUBbIX CACTEM PA3HOTO paHra U NpUOOpeTeHUe YMeHUU
VCI0JIb30BaThb 3TH 3HAHUA [Jid TPAMOTHBIX JEeWCTBUU B OTHOILIEHUU
00'bEKTOB >XMBOU MPUPO/Ibl U PellIeHUsI PAa3JIMUYHbIX )KU3BHEHHBIX IPOOJIEM.

JlocTuxkeHUe LieJIM M3ydyeHUs ydyebHoro npejmeta «buosiorus» Ha
06a30BOM ypOBHe 00eCneuYnuBaeTCs peluleHeM CeAyIIIMX 3a4ay:

OCBOEHHE OOY4YaKIIMMHUCA CUCTEMBl 3HAaHUM O OHUOJOTHYECKUX
TEOPHUSAX, YYEeHMUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTe3ax, NpaBUJIAX,
CJy>KalllUX OCHOBOM /i1 GOpMUPOBAHUSA NPECTABJIEHUN O eCTeCTBEHHO-
HAay4YHOW KapTUHE MHpPa, O METOJax HAY4YHOTO IMO3HAHWS, CTPOEHUH,
MHOroo6pa3vud M OCOOEHHOCTSIX >KUBBIX CHCTEM pPa3HOro YypOBHA
OpraHu3alyy, BbIJAKIIUXCH OTKPBITUAX U COBPEMEHHBIX UCCJIEJOBAHHUSAX B
OUOJIOTHUHU;

dbopMUpoBaHUE y 006yJaroIuxcs N03HAaBaTEJIbHBIX,
VMHTeJJIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW B MpoOlecce aHaU3a
JIAaHHbIX O MNyTSX Pa3BUTHUS B OWOJIOTUM HAY4YHBIX B3TJISJIOB, UJENA U
MO/IX0/10B K U3yYEHU IO }KUBbIX CUCTEM PA3HOI'0 YPOBHS OpraHU3alUY;

CTaHOBJIEHHWE Y 0OyYaroluxcs 061eld KyJbTypbl, GYHKIMOHAJbHOU
rPaMOTHOCTH, pPa3BUTHE YMEHUW OOBSCHATbL M OLEHUBAThb SIBJIEHHUSA
OKpY>Kalllero MyUpa >XMBOW NPUPOJbl HA OCHOBAHWM 3HAHUM M ONBITAQ,
N0JIyYeHHBIX TPU U3YYEHHUU OUOJIOTUY;

dbopMUpoOBaHUE y 00YUAIOIIMXCS YMEHUN UJIJIIOCTPUPOBATL 3HAYEHUE
OMOJIOTUYECKMX 3HAaHUKW B TNPAKTHUYECKOW JesITEeJIbHOCTH 4YeJI0BEKa,



pa3BUTUH COBpPEMEHHBIX MeAUIMHCKUX TEXHOJIOTHUU U
arpo6HOTEXHOJIOTUH;

BOCIIMTaHUE yOEeXJEHHOCTU B BO3MOXXHOCTH MO3HAHUSI 4YeJIOBEKOM
KUBOM MpPUPOJbl, HEOOXOJUMOCTH OEpPEeXHOro OTHOIIEHUS K Hew,
COO/MIIOlEHUS] 3TUYECKHUX HOPM IMpU MNPOBEJEeHUU OUOJIOTUYECKUX
HccelIoBaHUM;

OCO3HAaHHWE IeHHOCTH OWOJIOTUYECKUX 3HAHUU [Jis TOBbIIIEHUS
YPOBHS 3KOJIOTUYECKOW KYyJbTypbl, A1 ¢GOPMHUPOBAHUSA HAYYHOTO
MHUPOBO33PEHUS;

NpUuMeHeHWe NPUOOPETEHHBIX 3HAHUM W YyMEHUU B MOBCEJHEBHOH
»KU3HU [J151 OLlEHKHU NOCJeCTBUN CBOEH J1eITeJIbHOCTH MO OTHOIIEHUIO K
OKpy»Kawllell cpefile, COOCTBEHHOMY 3J0pOBbl0, 0OOCHOBaHHE U
cob6JIt0ieHUe Mep MPOPUIAKTUKU 3a00/IeBaHU.

B cucreme cpegHero o61ero oo6pasoBanus «buosiorus», usydyaemas Ha
0a30BOM ypOBHe, ABJAE€TCA 00s3aTeJbHbIM Y4YeOHbIM [pPeAMETOM,
BXOJALIMM B COCTaB IpeJMeTHOW o06JsiacTu «EcTecTBeHHO-Hay4YHbIe
npeaMeThbI».

/lnsgs u3ydyeHUss OHUOJIOTMM Ha 06a30BOM YpPOBHE CpeJHEro OOIIero
0o6pa3oBaHusA 0TBOAXTCS 68 yacoB: B 10 kiyacce - 34 yaca (1 yac B Heziesi10),
B 11 ks1acce - 34 4aca (1 4yac B HeJieJi0).



COAEPKAHUE OBYYEHHUA
10 KJIACC

Tema 1. BuoJsiorus Kak Hayka.

Buosiorusa kak Hayka. CBfI3b OMOJIOTMM C OOLIECTBEHHBIMY,
TEXHUYECKUMHW W JPYTUMH €CTeCTBEHHbIMHW HayKaMHu, ¢uaocoduew,
3TUKOHM, 3CTETUKOM U mnpaBoM. Posb Ouosorndu B (GOPMHUPOBAHUU
COBpPEMEHHOM Hay4YHOU KapTUHbI MUpa. CucTeMa 6UO0JIOTUYECKUX HAYK.

MeTobl MO3HAHUSA KUBOW MPUPOJbl (HAbOJ/IOAEHUE, IKCIEPHUMEHT,
ONMCcaHUue, U3MepeHue, KiaaccuduKalus, MoIeIMPpOBaHUE, CTaTUCTHYECKAs
06paboOTKa AAHHBIX).

JleMOHCTpaLuu:

[ToptpeTsl: Y. [lapBuH, I'. Mengens, H. K. Kosabnos, [Ix. Yorcon u .
Kpuk.

Tabsnnpl 1 cxembl: «MeTo/ bl TIO3HAHUSA }KUBOW IPUPOJbI».

JlaGopaTopHbIe U NpaKTU4YEeCKHE PAaOOThI:

[IpakTnyeckass pabora N2 1. «Mcnosib30BaHMe pa3/iIMUYHbIX METO/0B
pU U3y4YeHUH OUOJIOTUYECKUX 00 bEKTOBY.

Tema 2. ’KuBble cUCTEeMBI M X OpraHU3anus.

’KuBble cuctembl (6MOCHCTEMBI) KaK NpeAMET U3y4yeHUs] OUOJIOTUU.
OTJiM4Me )XUBBIX CUCTEM OT HEOPraHUYeCKOU PUPObI.

CBoWicTBa OHMOCHUCTEM KW HMX pa3HooOpa3uve. YpPOBHU OpraHU3aluu
OMOCUCTEM: MOJIEKYJISIDHBIMA, KJIETOYHbIA, TKAHEBbIW, OpPraHHW3MEHHbIH,
NOMNYyJIALMOHHO-BU/I0BOY, 3KOCUCTEMHBIN (buoreoueHOTUYECKHU),
6rochepHbIH.

JleMOHCcTpaLuu:

Tabaunubl u cxeMbl: «OCHOBHble TMPHU3HAKU JKU3HU», «YPOBHU
OpraHU3aL MM }KMBOU IPUPOJBI».

O6opynoBaHue: mojesb MoJiekyJibl JIHK.

Tema 3. XMMHUUY€eCKHUH COCTAB M CTPOEHUE KJIETKH.

XUMUYeCKUMr COCTaB KJIETKU. Xumunyeckue 3JIEMEHThI:
MaKpO03JIEMEHTbI, MUKPO3JIEMeHThI. Bozila U MUHepaJibHbIe BellleCTBaA.

@OyHKIMK BOABI U MUHEPAJbHbIX BelleCTB B KJeTKe. [loagepkanue
OCMOTHUYECKOT0 OasiaHca.

Benku. CoctaB U cTpoeHUe 0OeJKOB. AMUHOKUCJIOTbI — MOHOMEPhI
6esikoB. HesameHUMble 1 3aMeHMMble aMUHOKHUCI0Tbl. AMUHOKHUCIOTHbIN



COCTaB. YPOBHHM CTPYKTYpPbl OEJKOBOU MOJIEKYJIbI (IepBUYHAsA, BTOPUYHAS,
TpeTU4YHash M YeTBepTUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
Buosiornyeckre GQyHKIMU OEJIKOB.

®epMeHTHI - O6HOJIOTUYECKHEe KaTaau3aTopbl. CTpoeHHe dpepMeHTa:
aKTUBHBIA  LEHTp, CcyocTpaTHasd cnenuduyHocTb. KodepMeHTHI.
Butamunbl. OT/in4us GepMeHTOB OT HEOPTraHUYECKUX KaTaJUu3aTOPOB.

YryieBoabpl: MOHOcCaxapuabl (rJil0OKo3a, pubo3a U J1€30KCMpH603a),
Jiucaxapuabl (caxaposa, JIJaKkT03a) U MoJMcaxapujbl (Kpaxmas, IJIMKOTEH,
LeJs/t0103a). buosiorndyeckre GyHKLUHU YT1€BO/J0B.

Jlunuapl: Tpuravnepuabl, Gochoaunuabl, crepouibl. 'mapoduabHo-
ruapodobOHbIe cBOWCTBA. buosornyeckre pyHknuu JunuoB. CpaBHeHUE
yIJIEBOZIOB, OEJIKOB U JIMIIU/IOB KaK UICTOYHUKOB 3HEPTHH.

HyksnenHnoBbie kucaotbl: JJHK u PHK. HykneoTtuabl - MoHOMephl
HYKJIEMHOBbIX KUCJIOT. CTpoeHue u pynkuuu JJHK. CtpoeHre u pyHKUUU
PHK. Bugsl PHK. AT®: ctpoenue u pyHKIUM.

[lutonorusas - Hayka o kJeTke. KiieTouHasg Teopusi - NpUMEpP
B3aUMOJ,eMCTBUA UJled U PAaKTOB B HAYYHOM MMO3HAHUU. MeTo/1bl U3y4eHHUs
KJIETKH.

KneTtka kak nesioctHas kuBas cucteMma. O61iMe NMPU3HAKU KJIETOK:
3aMKHyTasi Hapy»Hasi MeMOpaHa, MoJsiekyJsibl /JJHK kak reHetudeckuu
anmnapar, CUCTeMa CUHTe3a beJiKa.

Tunel KJeTOK: 3yKapuOTHY€ECKask U MpoKapruoTUdyeckas. 0CO6eHHOCTH
CTPOEHHS1 TNPOKApUOTHYECKOW KjeTKU. KieToyHas cTeHKa OaKTepui.
CTpoeHune 3yKapuoOTU4YeCKOU KJIeTKU. OCHOBHbIE OTJIMUMUS PACTUTEJNBHOM,
>)KMBOTHOW U TPUOHOM KJIETKH.

[loBepXxHOCTHBIE CTPYKTypbl KJIETOK - KJETOYHas CTEHKa,
IJIMKOKA/IMKC, UX QyHKUMU. [l1asMaTuyeckass MeMbpaHa, eé CBOMCTBA U
¢yHkuuu. llutonsasmMa u e€ opraHoubl. OfHOMeMOpaHHble OPraHOU/IbI
kaeTku: JIIC, annapat ['osibpKH, TM30cOoMBI. [loslyaBTOHOMHBIE OpraHOU/IbI
KJEeTKU: MHUTOXOHJAPUH, IacTUApl. [IpoucxoxkeHue MUTOXOHJPUU U
niactua. Buael nnactus. Hemem6paHHble OpraHOM/Ibl KJIETKH: pUOOCOMBI,
KJE€TOYHbIM 1eHTP, LEeHTPUOJH, PECHUYKH, KIyTUKU. DyHKIUU
OpPraHoU/I0B KJIeTKU. BK/II0OUeHus.

Anpo - perynsaTopHbIM LieHTP KJeTKU. CTpoeHue sjpa: sAjepHas
000J/104Ka, KapuoIlJIa3Ma, XpOMAaTHH, /IPbIIIKO. XPOMOCOMBI.

TpaHcnopT BelllecTB B KJIETKe.

JleMOHCTpanuu:



[TopTpeTsr: A. JleBeHryk, P. 'yk, T. llIBanH, M. lllnenpen, P. Bupxos, k.
YotcoH, @. Kpuk, M. Yunkunc, P. ®paunkiun, K. M. bap.

Jnarpammbl: «PacnpefiesieHe XMMHUYECKMX 3J1EMEHTOB B HEXUBOU
npupoge», «PacnpesesieHrne XMMHUYECKUX 3JIEMEHTOB B 2KUBOU IPUPOJEX.

Tabauubl U cxeMbl: «llepuoavyeckass TabJMla XHUMUYECKHX
3jieMeHTOB», «(CTpoeHHe MOJIEKYyJbl BOJAbI», «bUOCUHTE3 OeJsKa»,
«CTpoeHue MoJieKyJibl 6Oesika», «CTpoeHue depmeHTa», «HykaenHOBbIE
kucaotbl.  JIHK»,  «Ctpoenne  Mosekyabl  ATO», «CtpoeHue
3YKapUOTHUYECKOU KJIeTKU», «CTpoeHHe KHUBOTHOM KJeTKu», «CTpoeHuUe
pacTUTEJIbHOM KJEeTKHU», «(CTpoeHHMe TPOKAPUOTHUYECKOU KJIETKU,
«CTpoeHHUe gpa KJIETKU», «YTJIeBOAbI», «/IUTTUABI».

O6opyZioBaHMe: CBETOBOM  MHUKpPOCKOIN, 00OpyZoOBaHUEe  JJid
NpoBeJeHUs HaOJII0JeHUH, M3MepeHUH, 9KCIIEPUMEHTOB,
MUKpONpenapaThbl paCTUTENbHbIX, )KUBOTHbBIX U OaKTepHaJIbHbIX KJIETOK.

JlaGopaTopHbIe U NpaKTUYECKHE PAOOThI:

JlabopaTopHas paboTta N2 1. «M3ydyeHHe KaTaIUTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMepe aMUJIa3bl UJIM KaTasaasbl)».

JlabopaTopHas pa6oTta N2 2. «<Mi3yyeHUe CTpoeHHUs KJIEeTOK pacTeHUH,
*KUBOTHBIX U OAKTEPUH MO/, MUKPOCKOIIOM Ha rOTOBBIX MUKpOINpenapaTax
Y UX OTIUCAHUE.

Tema 4. ) Kr3HeeATe/IbHOCTb KJIETKH.

O6MeH BelleCTB, WM MeTaboJyiu3M. ACCUMUAALUSA (MJIaCTUYECKUH
00MeH) U JAUCCUMUIALMSA (9HepreTUuyecKUd OOMeH) - JiBe CTOPOHBI
eJIMHOT0 mpoliecca MeTabosim3Ma. Posib 3aKOHOB COXpaHEHHS BeIECTB U
3HEpPTrYU B IOHUMaHUU MeTabo/IM3Ma.

Tunel obMeHa BelecTB: aBTOTPOQHBIM W reTepoTpodPHbIA. Posb
bepMeHTOB B 0OMeHe BeIeCTB U IIPeBPAIlleHUU SHEPTUH B KJIETKE.

®oTtocuHTe3. CBeToBass U TeMHOBass ¢asbl poTocuHTe3a. Peaknuu
doTocruHTe3a. IPPEeKTUBHOCTb POTOCUHTE3A. 3HAYEeHHUEe POTOCUHTE3A AJIf
KU3HU Ha 3emJie. BiavsiHue ycioBUU cpeAbl HAa POTOCHHTE3 M CIOCOODI
NOBBILIEHUS €ro MPOAYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUM.

XeMOCUHTE3. XeMOCUHTE3UPYIOLIHE O6aKTepuH. 3HayeHue
XEeMOCHHTE3a JIJIs1 )KU3HU Ha 3eMJIe.

JHepreTUuyecCKMi o00OMeH B KJeTKe. PaciensieHue BellecTs,
BblJleJIEeHUEe M  aKKyMyJIUpOBaHWE 3SHEPrud B  KJETKe. JTambl
3HepreTUyeckoro oomeHa. ['inkosin3. bpoxkeHue u ero BU/bl. KuciopoaHoe



OKUCJIEHUE, WU KJIETOYHOE JbIXaHue. OkucauTenbHoe
dochdopunupoBanre. IGGEeKTUBHOCTb IHEPreTHUUECKOTO 0O6MeEHa.

Peakniuy MaTpuyHoro cuHrtesa. ['eHeTndeckass nHpopmanusa u JHK.
Peanusanusa reHeTndyeckor MHGOpPMaLUU B KieTKe. [eHETUYECKUN KO, U
ero CBoWcTBa. TpaHckpunuusa — MaTpuuHbld cuHTe3 PHK. TpaHcasauusa -
61oCHHTe3 6esiKka. ITanbl TpaHCAALMU. KogupoBaHue aMUHOKHUCAOT. PoJib
pub0oCcoM B OMOCUHTE3€e OesiKa.

HeksieTouHble GOpPMBI 3KM3HU — BUPYChI. UCTOPHSA OTKPBITHUS BUPYCOB
(4. U. HBaHOBckHUi1). OCOOEHHOCTH CTPOEHUS W >KU3HEHHOr0 IHKJa
BUpPYcOB. bakTepuodaru. bosieaHn pacTeHUl, KUBOTHBIX W YEJIOBEKQ,
BbI3bIBaeMble BUpycaMH. Bupyc umMmyHonedbunuTa yesoBeka (BUY) -
Bo3oyauTesb CIIM/la. ObpaTHas TpaHCKpUILMS, peBepTa3a U UHTerpasa.
[IpoduakTrKa pacnpocTpaHeHUs BUPYCHbIX 3a001eBaHUH.

JleMoHCcTpanuu:

[ToptpeTsr: H. K. Kosbnos, . U. UBanoBckuy, K. A. Tumupsses.

Tabu1bl 5| CXeMbl: «Tunel nuTaHus», «MeTaboJu3M»,
«MUTOXOHAPUAY, «JHepreTU4YeCcKUu 0OMeEH, «XJI0pOILIacT»,

«PoTocuHTe3», «CTpoeHue JJHK», «CTpoeHUe U pyHKIIMOHUPOBAHUE TEHAY,
«CuHTe3 Oenka», «['eHeTudyeckuil koa», «Bupycol», «bakTepuodarm,
«CTtpoeHve W xu3HeHHbIM 1ukJa Bupyca CIIM[a, 6akrepuodara»,
«Permimkanuga JHK».

O6opy/ioBaHUE: MoJenu-amInKanguu  «Yaoenue  JIHK wu
TpaHcKpunuusa», «buocuHTes 6enka», «CTpoeHHe KJIETKU», MOJeJb
cTpyktypb! HK.

Tema 5. Pa3smMHOXeHMe W HWHJAUBHAYA/JIbHOE pa3BUTHUE
OpraHU3MOB.

KneTo4yHblll 1MKJ, WJIU XU3HEHHbIM LUKJI KJIeTKU. UHTepdasza u
muto3. [Iponeccel, nporekatue B uHTepdase. Penyinkauusa - peakuus
MaTpuuHoro cuHTesa [JHK. CTpoeHue xpomocoM. XpOMOCOMHBIA Habop -
KapuoTun. /JIMIJIOUAHBIA W TaJIOWJHBIM XPOMOCOMHBIE HabOpPBHI.
XpoMaTuasl. lutosiorudeckue 0OCHOBbI pa3MHOXKEHUS U UHAUBU/YaJIbHOTO
pa3BUTUSA OPTaHU3MOB.

[enenuve kinetku - MuTo3. Ctaguu mutosa. [Iponeccsl, nporucxoaaumue
Ha pa3HbIX CTaJUAX MUTO3a. BUOJIOrMYeCKUM CMBbICJI MUTO3a.

[IporpaMmMupyemasi rubesib KJIETKH — allONTO3.

®opMbl pa3sMHOKEHHUS] OpPraHU3MOB: 0ecroJsioe U MoJoBoe. Buppbl
0ecrnoJsioro pasMHOXEHUd: J[leJleHHe HaJiBoe, MOYKOBaHUE OJHO- U



MHOTOKJIETOYHbIX, CIIOPOOOpa30BaHUE, BETreTaTUBHOE Pa3MHOXKEHUE.
U cKyccTBEHHOE KJIOHUPOBAaHKWE OPraHU3MOB, €ro 3Ha4YeHHe JJiS CeJIEKLUHU.

[TosioBOe pa3aMHOXKeHME, ero OTJAUYHUs OT OeCIoJIoro.

Menos. Craguu Menosa. [lponeccel, NpoucxofsdliUe Ha CTaLUAX
Meno3a. [loBegenne xpomocoMm B Merose. KpoccunroBep. bruosiornyeckuu
CMBICJI U 3HaYeHUe MeHo03a.

['ameToreHes - nporecc 06pa3oBaHus MOJIOBbIX KJIETOK y YKUBOTHBIX.
[losioBbIE »Kesie3bl: CeMEHHUKA U AUYHUKU. OOpa3oBaHUe WU pa3BUTHUE
N0JIOBBIX KJIETOK — FraMeT (CliepMaTo30U/, AMIeK/IeTKa) — CliepMaToreHes U
oBoreHe3. OCOOEHHOCTH CTPOEHHUSl SUIEKJIETOK U CIepMaTO30U/I0B.
OnnogotBOopeHue. [lapTeHoreHes.

NuauBrayanbHoe pa3BuTHe (OHTOTeHe3). JMOPHOHAJIbHOE pa3BUTHE
(sMmb6puoreHes). 3Tanbl 3MOPUOHAJIBHOTO PA3BUTHSA y MO3BOHOYHBIX
»KUBOTHBIX: POOJIEHUE, TAaCTPYJSALUS, opraHoreHes. [locTaMmbpuoHaibHOE
pa3BuTHe. THUNBI MOCTIMOPHOHAJIBHOTO PA3BUTHA: NpPSIMOe, HENPSIMOE
(MnumMHOYHOE). BuiMsiHue cpeAbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI,
CIIOCOOHBIE BbI3BIBATh BPOXK/EHHBIE YPO/ICTBA.

Poct u pasBuTue pacteHud. OHTOreHe3 IBETKOBOrO pPACTEHUS:
CTpOEHHE CEMEHH, CTAIUU PA3BUTHA.

JleMOHCTpaLuu:

Tabsuubl U cxeMbl: «©opMbl pa3MHOXXEHUSI OPraHU3MOBY, «/IBOMHOE
OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHU», «BereTaTuBHOEe pa3MHOKeHUE
pacTeHui», «/lesieHrne KJaeTKU 6akTepui», «CTpoeHHe MOJOBBIX KJIETOKY,
«CtpoeHue xpomocoMbl», «KieTouHbid nuka», «Pemnukanusa JHK»,
«MuTo3», «Menos», «IIpssMoe ¥ HenpsMoe pa3BuUTHUe», «['aMeToreHes y
MJIEKOTIUTAIOIIUX U YesioBeKa», «OCHOBHbIE CTa/IUX OHTOTeHe3a.

O6opy/ioBaHME: MHKPOCKOIN, MUKpompenapaTbl «CrnepMaTo30U/bl
MJIEKONIMTAKOLIEro», «fAuleKseTKa MJeKonuTawlero», «KaprokuHes B
KJeTKax KOopellKa JiyKa», MarHuTHasg MoJieJib-aniiukanusa «/leseHue
KJeTKu», moaesb JIHK, Moaenb MmeTadasHOM XpOMOCOMBI.

JlaGopaTopHbIe U NpAaKTUYECKHE PAaOOThI:

JlabopaTtopHass pa6ora N¢ 3. «Hab6usrojgeHrve MHTO3a B KJIETKax
KOHYMKa KOpellKa JIyKa Ha FTOTOBBIX MUKpOIIpenapaTax».

JlabopaTopHas paboTa Ne 4. «M3yyeHHe CTpOeHUs MOJIOBbIX KJI€TOK Ha
rOTOBBIX MUKpOMpenapaTax».

Tema 6. HacieACTBEHHOCTb U U3MEHYMUBOCTb OPraHU3MOB.



[IpegMeT U 3apa4u reHeTUKU. McTopua pa3BuUTUA FeHeTUKU. Pouib
IUTOJIOTUM U SMOPUOJIOTUHM B CTAHOBJIEHUU TeHEeTUKHU. BKkiaa poccuiicKkux
M 3apy0OeXHbIX Y4YE€HbIX B pa3BUTHE TeHEeTUKU. MeTojbl TeHeTUKHU
(rubpup00ru4ecKui, LMTOreHeTUYEeCKUU, MOJIEKYJIIPHO-TEHETUYECKUN ).
OcHOBHbBIE  TreHeTHYeCKUe  TMOHATUA. ['eHeTHUecKas  CHUMBOJIMKA,
HCII0JIb3yeMas B CXeMax CKpelluBaHUM.

3aKOHOMEpPHOCTU Hac/JeJOBaHUA I[PU3HAKOB, YCTAaHOBJIeHHble [
Mengenem. MoHorubpuHOe CKpelMBaHWe. 3aKOH eJMH000pasus
ruopusoB 1MepBoro nmnokoJseHus. IlpaBuso JOMUHUPOBaHUA. 3aKOH
paclienieHus Npu3HakoB. ['MnoTre3a 4yucTtoTel ramet. [loJ1HOe U HelloIHOE
JIOMUHHPOBAHHUE.

Jurn6puHoe CcKpelluBaHUe. 3aKOH He3aBUCHMOIrO Hac/Je[0BaHUA
NPU3HAKOB. l|[UTOreHeTU4YeCKMe OCHOBBI AUTMOPUAHOrO CKpeL|WBaHUS.
AHanvsupywllee CKpeujyBaHue. HMcnosib30BaHUe  aHAJIM3UPYIOLLETO
CKpelllMBaHUs AJis onpejieJleHUs TEHOTUIIA 0COOH.

CuernyieHHOoe HacJeJjloBaHUe TMpu3HAaKoB. Pabora T. Moprana mno
CUellJIEeHHOMY HacJieJOBaHWI0 TeHOB. HapylleHue clenjieHUs1 eHOB B
pe3yJibTaTe KPpOCCUHTOBeEpa.

XpoMocoMHas Teopus HacJAeJCTBEHHOCTHU. ['eHeTUYeCKue KapThl.

[eHeTuka noJsia. XpoMOCOMHOe olpezeseHUe MoJia. AyTOCOMBI U
[I0JIOBbIE XPOMOCOMBI. ['OMOraMeTHble U reTeporamMeTHble OpPraHU3MBI.
HacsnenoBaHre NpU3HAKOB, CUEIJIEHHBIX C [I0JIOM.

M3MeH4YHBOCTb. Buapl HW3MEHYUBOCTHU: HEHACJEeACTBEHHass U
HacJeAcTBeHHasd. Posib cpeapl B HeHAc/e[[CTBEHHOM HW3MEHYMBOCTH.
XapakTepucTHKa MOAUPUKALIMOHHOM N3MEHUYMBOCTU. BapralimoHHBIN psi,
Y BapualMOHHasA KpuBad. HopMa peakuuu npusHaka. KosvdecTBeHHbIe U
KayeCTBEHHble MNpPU3HAKK U MX HopMa peakyuud. CBOMCTBa
MO PUKAILIMOHHON N3MEHYUBOCTH.

HacnenctBeHnHas, WU reHOTHUIINYEeCKas, M3MEHYUBOCTb.
KoMmb6uHaTHBHAass M3MeHYMBOCTb. Mel03 U MOJIOBOM MpoLiecC — OCHOBA
KOMOWHATUBHOM M3MEHYHUBOCTH. MyTanoHHas M3MEHYHUBOCTb.

Knaccudukanysa MmyTaiuid: reHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa 1
NPUYUHBI MyTallMi. MyTareHHble paKTOpPbl. 3aKOH I'OMOJIOTUYECKUX PSI/I0B
B HacJie/icTBeHHOU u3mMmeH4YuBocTU H. Y. BaBuJsioBa.

BHesiepHas Hac/JeACTBEHHOCTb U U3MEHYUBOCTb.

[eHeTrka d4esoBeka. Kapuorun dyesioBeka. OCHOBHbIE MeTO/bI
reHeTHUKHU yeJIOBEKa: reHeaJIorM4ecKuH, 0JIM3HEI0BbIH,



LIUTOreHEeTUYECKHUH, OUOXHMHUYECKUH, MOJIEKYJISIPHO-TeHETUYECKHU M.
CoBpeMeHHOe olpe/eieHUe reHOTUIIA: IOJIHOTEHOMHO€E CeEKBEHUPOBAHUE,
reHOTUNMPOBaHUMEe, B TOM uucjae ¢ nomowgbio  [IlIP-aHanusa.
HacnencrBeHHble 3ab0/ieBaHUs 4YeJiOBeKa: FeHHble 00JIe3HH, 00JIe3HU C
HacJIe[ICTBEHHON TMpe/ipacnoioKeHHOCTbIO, XPOMOCOMHbIE  0O0JIE3HHU.
ComaTuyeckue v reHepaTUBHbIE MyTaliu. CTBOJIOBbIE KJIETKU. [[pUHIIANIBI
3/l0pOBOT0 00Opasa >KWU3HH, [AUATHOCTUKH, NPOPUIAKTHUKU U JIeYeHUS
reHeTU4YeCKUX OoJsie3Hed. MeJUKO-reHeTUYeCKOe KOHCYJIbTUPOBAHUE.
3HaueHWe MeIUIUHCKOW TeHETHKH B INpeJOoTBpallleHUH U JIe4eHUU
reHeTU4YeCKUX 3a00/1eBaHUU YeJlIOBEKa.

JleMOHCTpaLuu:

[lopTpeTsl: I'. Menaensn, T. Moprasn, I'. ne ®pus, C. C. YeTBepukos, H. B.
TumodeeB-PecoBckuii, H. M. BaBuios.

Tabauubl u cxembl: «MOHOTHOPHUAHOE CKpellMBaHUE M €ro
UTOreHeThu4YecKas OCHOBaY, «3aKoH pacuienyieHus 51 ero
UUTOreHEeTUYeCKasi OCHOBa», «3aKOH YHUCTOTbI rameT», «/lurubpuaHoe
CKpelMBaHUe», « [ luTosornyeckrue 0OCHOBbI JUTMOPUAHOTO CKPELUBAHUSY,
«Meno3s», «B3anuMogencTBue ajiesibHbIX TeHOB», «['eHeTUYeCKue KapThl
pacTeHUM, )KUBOTHBIX U YesioBeKa», «['eHeTHKa noJia», «3aKOHOMEPHOCTHU
HacJe0BaHUsl, CLEINJIEHHOro C ToJioM», «KapuoTunbl 4YesiOBeKa U
YKUBOTHBIX, «Buipl U3MEHYHUBOCTHUY, «MoaudurkanoHHast
M3MeHYUBOCTb», «HacnegoBanue pe3syc-daktopa», «[eHeTuka rpymnn
KpOBU», «MyTalluOHHAsA U3MEHYUBOCTb».

O6opy/ioBaHUE: MOJe-aNnIJIuKaL i1 «MoHorubpugHOE
CKpellMBaHUeY, «HenousiHOE JIOMUHUPOBaHUEY, «/lurubpugHoe
CKpeluBaHue», «IlepeKpécT XpoMoCOM», MHUKPOCKON W MHUKpompemnapar
«/Ilpo3opuna» (Hopma, MyTauud QGOPMbl KpbLIbEB M OKpACKHU TeJa),
repb6apuii «['opox moceBHOM».

JlaGopaTopHbIe U NpaKTU4YeCKHE PAaOOThI:

JlabopaTtopHasgs  pabora Ne 5. «H3yyeHue  pe3ysibTaTOB
MOHOTUOPUJAHOTO U JUTCHUOPUJHOTO CKpelMBaHUSA y JApo30dHJbl Ha
rOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopHas pa6ota N2 6. «M3yyeHne MoOAUHUKAIIMOHHOU
M3MEHYUBOCTH, IMOCTPOEHHWE BApPUAIMOHHOTO psJa W BapUAIMOHHOHU
KPHUBOW».

JlabopaTtopHas pa6ota Ne 7. «AHaiu3 MyTaluid y Jpo30dujibl Ha
rOTOBBIX MUKpOIIpenapaTax».



[IpakTnyeckas pabora Ne 2. «CocTaBjeHUMe U aHAJIWU3 POJIOCTOBHBIX
YeJsI0BEeKay.

Tema 7. Cesiekuyss opraHu3mMoB. OCHOBbI 6MOTEXHOJIOTUH.

CeslekUMda KaK Hayka M IpoLecc. 3apoxJeHue CeJeKUUU U
fAoMecTuKanusa. Yuenue H. W. BaBuiioBa 0 1jeHTpax NPOUCXOKAEHUA U
MHOroo6pa3usi  KyJbTYPHbIX pacTeHUH. LleHTpbl NpoOUCXOXAEeHUS
JIOMAlIHUX »KUBOTHBIX. COPT, MOpPOAa, LUTAMM.

CoBpeMeHHble MeTOJbl CeJeKUUU. MaccoBbIM U UHJUBUAYATbHBIN
OTOOpBI B CeJIEKUMU paCTEHMH U KUBOTHbIX. OlleHKAa 3KCTepbepa.
Biu3kopoAcTBEHHOE CKpellMBaHUWe - HWHOpUAMHI. YucTasg JMHUS.
CkpeujiBaHvMe 4YHUCTbIX JIMHUK. [‘eTepo3uc, WaM TUOpUAHAsA CHUJA.
HepoacTBeHHOe ckpelyBaHue - ayToOpuAnHT. OTAa/IEHHAA THOpUAU3aL U
U eé ycrnexd. MCKycCTBEHHBIM MyTareHe3 W IOJlydYeHHUe IOJUIIIOUJOB.
JloCcTXKeHUS CeJIeKIIMU PAaCTEHUH, Y KUBOTHBIX U MUKPOOPraHU3MOB.

buoTexHosiorua Kak oOTpac/b NPOM3BOACTBA. ['eHHad HWHXKeHepud.
Jdranbl co3paHusA pekoMbuHaHTHOU /JJHK M TpaHcreHHbIX OpraHW3MOB.
Kietoynaa wuHxeHepud. KieToudHble KyJAbTypbl. MUKpPOKJIOHA/IbHOE
pa3MHOKeHUe  pacTeHMM. KJIOHMpOBaHMeE  BBICOKONPOAYKTHUBHBIX
CeJIbCKOXO3SWUCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHME UM 3TUYECKUe
npo6sieMbl. TMO - reHeTHYeckd MOAUPULIMPOBAHHbIE OPraHU3MBI.

JleMoHCTpayuu:

[Toprpetsr: H. U. BaBuiios, U. B. Muuypumn, I'. /I. Kapneuenko, M. O.
MBaHOB.

Tabsiuibl U cxeMbl: KapTa «l|eHTpbI MPOUCXO0XKIEHUS U MHOT00Opa3us
KyJIbTYPHBIX pacTeHUun», «llopoabl poMamiHUX >KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHuUh», «OTaaséHHas rubpuausanusa», «PaboThl
akazemMuka M. @. UBaHoBa», «[losmumnonaus», « 06’ beKTbl OMOTEXHOJIOTHUY,
«KJieTo4HbIe KyJIbTYpBI U KJIIOHUPOBaHUe», «KOHCTpyHupoBaHMe U NepeHOC
r€HOB, XpPOMOCOM».

O6opyioBaHMe: MYJSKA TJIOJOB M KOPHEIJIOJAOB AUKUX GOpM U
KYJbTYPHbIX COPTOB pacTeHuUM, repbapuil «CeabCKOX035IMCTBEHHbIE
pacTeHus».

JlabopaTopHbI€e U NPAKTUYECKHUE PAOGOTHI:

Jkckypcus « OCHOBHbIE METO/bI U IOCTHXKEHUS CEJIEKIIUU PACTEHUU U
KUBOTHbIX (HA  CeJIEKIIMOHHYIO  CTaHIMIO, IJIEMeHHY  (depmy,
COPTOHUCHBITATE/NbHBIA Y4aCTOK, B TeIJIMYHOE XO03SMCTBO, JabopaTopHI0
arpoyHUBEPCUTETA UM HAyYHOTO LIeHTPa)».



11 KJIACC

Tema 1. IBoJIIOIMOHHASA OHUOJIOTHA.

[Ipesnoceliku BO3HHUKHOBEHUS 3BOJIIOIIMOHHOU TEOPUHU.
IBOJIIOIIMOHHAS TEOpUsI U e€ MeCTO B 6MOJIOTUH. BiiMsiHHe 3BOJIIOIIMOHHOM
TEOPUU HA pa3BUTUE OUOJIOTUU U JIPYTUX HAYK.

CBueTebCTBA 3BOJIIOLMH. [laneoHTO/IOTUYECKUE:
[OC/IeJOBAaTEJIbHOCTh  MOSIBJIEHUSI BHJAOB B  MaJ€OHTOJOTHYECKOU
JIETONUCH, TepexoJHble ¢opMbl. buoreorpadpuyeckue: CcXOACTBO H
passinyre dayH U GpJiop MaTEPUKOB U OCTPOBOB.

IMOpHOJIOTUYeCcKHe: CXOACTBA U pa3/iMurs SMOPHUOHOB Pa3HbIX BU/I0B
I03BOHOYHBIX. CpaBHHUTE/JIbHO-aHATOMHUYECKHE: rOMOJIOTUYHBIE,
aHaJIOTU4Hble, pyJAUMEHTapHble OpraHbl, aTaBU3Mbl. MoJieKyJSIpPHO-
OMOXUMHUYECKHE: CXOACTBO MEXaHW3MOB HacCJe[J,CTBEHHOCTU U OCHOBHBIX
MeTabOoIMYeCKUX yTeN Y BCEX OPraHMU3MOB.

JdBoJtoniMoHHas Teopus Y. JlapBuHa. [Ipeanocbl/iKu BO3HHUKHOBEHMUS
JlapBUHK3Ma. /JIBWXKyllMe CUJIbl 3BOJIIOUMHA BUAOB 10 /JlapBUHY
(M306bITOYHOE  pa3MHOXKEHWE  TPU  OTPAHUYEHHOCTH  PECypCoB,
Heompene/JéHHass  W3MEeHYWBOCThb, 0opbba  3a  CYlLeCTBOBAaHME,
eCTeCTBEeHHbIN 0TOO0P).

CunTeTHueckas Teopus sBostoLuU (CTI) 1 e€é OCHOBHbIE MOJIOKEHUS.

MukposBostouus. [lonyasaius Kak eAMHULIA BUJA U 3BOJIIOIMH.

JBrkywpe cuibl (pakTopbl) 3BOJIOIUM BHUJOB B NPHUPOJE.
MyTalnuoHHbIN npoiiecc U KOMOUWHATHBHAsA M3MEHYUBOCTb.
[TonysiOHHBIE BOJIHBI U Jipeld reHoB. U30/5111s1 U MUTpaALKS.

EcTecTBeHHBIN O0TOOP — HampaBasALUN GaKTOpP 3BOMIOLUNA. POPMBI
eCTeCTBEHHOI'0 0TOOpa.

[Iprcnoco6/eHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJIKOLUU.
[IlpuMepsl  mpucnocobsieHUW y  opraHusamoB. Apomopdosbl U
WJIM0aaN TaL MU,

Bung u Bujgoo6bpaszoBaHue. Kputepuu Bujga. OcHOBHble (GOpPMbI
BU/1000pa30BaHus: reorpadpuieckoe, 3K0J0TUY€eCKOE.

MakpoaBosonus. PopMbl 3BONIOLUN: PUIETHYECKAS, IMBEPTeHTHas,
KOHBepreHTHasi, napaJijiesbHasa. HeobpaTHMOCTh 3BOJIIOLUH.

[IpoucxoxaeHue OT HecreluaTu3upPOBaHHbIX peaKoB.
[Iporpeccupyroias cnenyanusanuus. AJanTAUBHAs pajuanus.



JleMOHCTpaLuu:

[ToptpeTsl: K. JIunnuewy, K. b. Jlamapk, Y. [lapBun, B. 0. KoBaneBckup,
K. M. Bap, 3. 'ekkesib, ®. Mwonep, A. H. CeBep110B.

Tabauubl M cxeMbl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3eMmJiex,
«3apobllid  MO3BOHOYHBIX KMBOTHBIX», «ApXeonTepukc», «Popmbl
O60pbOBI 3a CyllecTBOBaHUE», «EcTecTBeHHbIM 0TOOp», «MHOroobpasue
COPTOB pacTeHui», «MHOroobpasve nopoJ, *XMBOTHbIX», «llonmyssanuun»,
«MyTallMoOHHas HW3MEHYHUBOCTb», «ApoMopdo3bl», «UanoamanTamyum»,
«0bmas pereHepayus», «/BWxylpe cuJibl 3BoJiOLUMU», «KapTa-cxeMa
MapupyTa nyrtewmectBus Y. JlapBuHa», «bopbba 3a cylecTBOBaHHUEY,
«[Iprcnoco6/ieHHOCTD OpraHM3MOBY, «l'eorpaduyeckoe
BUI000pa3oBaHUeE», «IKOJOTUIECKOEe BUA000pa30BaHUEY.

O6opynoBaHMe: KOJUJIEKIUS HACEKOMbIX C pa3/IMUHbIMM THUIIAMH
OKpacKu, Habop IJOAOB U ceMsH, KoJuieKiusa «[IpuMepbl 3alidTHBIX
NPUCIIOCOOJIEHUN y KUBOTHBIX», Mojesib «0OCHOBHble HamNpaBJeHUS
3BOJIIOIUK», OO0BEMHasd MojJeab «CTpoeHHMe TOJIOBHOTO  MO3ra
IMO3BOHOYHBIX».

Buoreorpaduyeckass kapTa Myupa, KosieKiusa «®opMbl COXpaHHOCTH
VCKOIIaeMbIX KUBOTHBIX M PaCTeHUW», MOJeJib anmankanusa «llepekpéct
XpOMOCOM», BJIaXKHble MpenapaTbl «Pa3BuTHe Hacekomoro», «PasBuTuHe
JATYIIKA», MUKponpenapaT «/lpo3odpuna» (HopMa, MyTanud ¢(OpPMbI
KpbLJIbEB M OKPACKHU TeJa).

JlaGopaTopHbIe U NpaKTUYECKHE PAOOThI:

JlabopaTopHas  pabotra Ne 1. «CpaBHeHMe BHJIOB IO
MOpP(}OJIOTUYECKOMY KPUTEPHUIO».

JlabopaTopHas pab6orta N¢ 2. «OnucaHue NPUCIOCOOJIEHHOCTH
OpraHv3Ma U e€ OTHOCUTEJIbHOT0 XapaKTepar.

Tema 2. Bo3HMKHOBeHH e U pa3BUTHE )XU3HHU Ha 3eMJIe.

JloHay4Hble TMpeJCTaBJeHUS O 3apOoXKAeHUU KU3HU. HaydHble
rUnoTe3bl BOSHUKHOBEHMS KM3HU Ha 3eMJie: abHOreHe3 W MaHCIepMHus.
XuMuuyeckas 3BOJIOIUSA. AGMOTeHHbIM CUHTe3 OpraHU4eCKUX BellecTB U3
HEOpraHUYeCKHUX. JKCIIepUMEHTAJIbHOE TMOATBEPXK/IEHHUE XUMUYECKOH
3BoJIIOIMHU. HayasbHbIe 3Talbl 6M0JIOTHYEeCKOM 3BorouU. 'unoresa PHK-
Mupa. @PopMHpoBaHMEe MeMOpPaHHBIX CTPYKTYPp U BO3HUKHOBEHUE
NPOTOKJIETKU. [lepBble KJIETKH U UX 3BOJIIOLMA. POpMHUPOBAHUE OCHOBHBIX
TpyIN >XHUBbIX OPTaHU3MOB.



PasBuTue xHU3HM Ha 3emJsie m0O 3paM M nepuogaM. Kartapxem.
ApxeMckasgd U NpoTepo30oucKas 3phbl. [laseo3onckas apa U €€ NMepUuobl:
KeMOPHUHCKHUH, OPAOBUKCKHH, CUJIYPUMCKHH, JE€BOHCKMH,
KaMeHHOYTO0JIbHbIH, IEPMCKHUM.

Meso301cKas spa ¥ e€ nepro/ibl: TPUACOBbIX, WPCKUM, MEJIOBOU.

KaliHo30MCKasgd 3pa U €€ MepuoJibl: MaJEeOreHOBbIM, HEOTEHOBbIH,
aHTPOIIOTr€HOBBIM.

XapaKTepuCTUKa KJIUMaTa U reoJIorMyecKux npoueccoB. OCHOBHbIe
3Tanbl 3BOJIIOLIMM PACTUTEJbHOTO U KMBOTHOTO MUpa. ApoMopdo3bl y
pacTeHUU U KUBOTHBIX. [lofiBJIEeHME, pacyBeT U BBIMAPAHUE TPYIII X KUBbIX
OpPraHU3MOB.

Cuctema opraHM4YeCcKOro MUpa Kak oTpakeHue 3BoonUnd. OCHOBHbIE
CUCTeMaTUYyeCKHe rpynnbl OpraHu3MoB.

JBoJIIOLUA  4YesloBeKa. AHTpomoJiorud KakK Hayka. PasBurtue
Npe/CTaBJIEHUA O TNPOUCXOXKAEHUHW 4esioBeKa. MeToabl UM3y4eHUA
aHTponoreHe3a. (CxoacTBa W pas3/IMYUA 4YesJoBeKa U KUBOTHBIX.
CucremaTryecKoe NoJIOKEeHUe YeJloBeKa.

JBmxywre cuabl (pakTopbl) aHTpomnoreHesa. HacnencrBeHHas
M3MEHYUBOCTb U €eCTeCTBEHHbIM 0TOOp. OOLIeCTBEHHbIM 00pa3 >KU3HY,
VM3rOTOBJIEHME OPYJAUHU TPYJa, MbIILJIEHUE, peUb.

OcHOBHBIE CTaZiMM U BETBU 3BOJIIOLUU YeJIOBEKA: aBCTPAJIONUTEKH,
YesioBek ymesbi, YesoBek npsaMoxoAsauun, YesoBeKk HeaHAepTaJIbCKUH,
YesoBek  pasymHbiM. Haxoakd  HUCKOMaeMbIXx  OCTAaTKOB, BpeMsf
CYIlleCTBOBaHMS, 06J1aCTb pacnpoCTpaHeHUs, 00bEM TOJIOBHOIO MO3TaQ,
006pas »KU3HH, OPYUS.

YesnoBeueckre pacbl. OCHOBHbIe OOJIbLIME pachkl: €BPONEeOHU/IHasA
(eBpa3uiickas), Herpo-aBCTpaJoUHas (3KBaTOpHa/bHAas1), MOHTOJIOUJHAS
(a3uaTcko-aMmepukaHcKas). YepTbl NpUCIIOCOOJEHHOCTU MpeiCTaBUTe el
YyeJIOBeYeCKHUX pac K YCJAOBUSAM CYLLEeCTBOBAaHUA. EAMHCTBO Yesi0BeYeCKUX
pac. Kputuka pacrusma.

JleMOHCTpanuu:

[TopTpeTsl: ®. Pean, JI. [lactep, A. U. OnapuH, C. Musep, I'. FOpu, Y.
JlapBUH.

Tabaunbl U cxembl: «Bo3HukHOBeHHe COJIHEYHOH CHCTEMBbI»,
«Pa3BuTHE opraHuyeckoro mMupa», «PacturtesbHas kjeTka», «XKuBoTHas
KJeTKa», «lIpokapuoTruyeckass kJeTka», «CoBpeMeHHasd CUCTeMa
opraHuyeckoro Mwupa», «CpaBHeHHWe aHAaTOMUYECKHX 4YepT CTPOEHUd



yeJ0BEKa M  4YeJIOBEKOOOpa3HbIX  00e3bsgH», «OCHOBHblE MecTa
NaJIEOHTOJIOTUYECKUX HAXOZOK IpeJKOB COBPEMEHHOIO YeJIOBEKa»,
«/IpeBHenmne awoau», «ApeBHue awau», «llepBble cOBpeMeHHbIE JIOAN,
«YesioBeyeckue pachoi».

O6opynoBaHue: Myasku  «IIpoucxoxjeHue 4esioBeKa» (OHOCThI
aBCTPaAJIONMTEKA, MMTEKAaHTPOIA, HeaHlepTaJiblia, KPOMaHbOHLA), C/IETIKU
WJIM U300paKeHUs] KaMeHHbIX OpYyJUK NepBOOBITHOrO 4YesoBeKa (KaMHHU-
yomnmnepsl, pyousaa, ckpebJsa), reOXpoHOJ0rH4YecKasd TabJMLa, KOJJIEeKLUs
«POpMBbI COXPAaHHOCTH UCKOIAEMbIX YKUBOTHbBIX U PACTEHHU Y.

JlaGopaTopHble ¥ IPAaKTUYeCKHUe padoThlI:

[IpakTnyeckass pab6ota No 1. «H3yyeHue HCKOMaeMbIX OCTATKOB
pPacCTEHHU U ) KUBOTHBIX B KOJIJIEKLASX».

JKCKypcUsi «IBOJIIOLMS OpraHMYyeckoro Mupa Ha 3emJse» (B
eCTeCTBEHHO-HAay4YHbIM WM KpaeBeJ4eCKUN My3eil).

Tema 3. OpranusmMsbl 4 OKpy:Kawuias cpeja.

JKoJIOTUSl KaK HayKa. 3aZjaud MW pasfesibl 3KoJoruh. MeTo/bl
3KOJIOTUYECKHUX  HUCCAeJ0BaHHUM.  JKOJIOTUYECKOEe  MHUPOBO33pEHUE
COBPEMEHHOT0 YeJI0BEeKa.

Cpenpl 00UTaHUSA OpPraHU3MOB: BOJHAas, Ha3eMHO-BO3JYyLIHas,
NOYBeHHasi, BHYyTPUOPraHU3MeHHas.

Jkosiornyecknue  Qaktopel. Kiaccudpukauus — 3KOJ0TAYECKUX
bakTopoB: abuoTHYeCKHe, OUOTUYECKWEe U aHTpoloreHHbie. [lelcTBUE
3KO0JIOTUYECKHUX GAaKTOPOB HA OPraHU3MBblI.

Abuotudyeckre  (GaKTOpbl:  CBET, TeMIlepaTypa,  BJIQXKHOCTD.
®ortonepuoausMm. I[lpucnocobsieHuss  OpraHU3MOB K  JIEWCTBUIO
abuotrnyecknx GakTopoB. buosioruyeckrve puTMHI.

Bbuotuueckue ¢aktopbl. Bujbl 6MOTHYECKUX B3aUMMO/JEHWCTBUM:
KOHKYPEHIUS], XUIHUYEeCTBO, CMMOUO3 U ero ¢opmnel. [lapasuTusm,
KooImeparus, MyTYyaJlu3M, KOMMEHCaJIn3M (kBapTHpaAHCTBO,
Hax/J1eOHUYEeCTBO). AMeHca/iu3M, HeWTpa/JiM3M. 3HauyeHHue OHOTHYECKUX
B3aMMOJIEUCTBUM JJI1 CyLIeCTBOBAaHUSI OPraHU3MOB B MNPUPOHbIX
COOO0IIeCcTBaXx.

JKOJIOTUYECKHE XapaKTePUCTUKU nonyassiuu. OCHOBHbIE TOKa3aTex
NOMNYJISIIAU: YMUCJEHHOCTb, IJIOTHOCTb, POXJAeMOCTb, CMEPTHOCTb,
NPUPOCT, MUTpaLUs. JJUHAMUKA YU CJIEHHOCTHU NOMNYJISLUU U €€ PeryJIsalusl.

JleMOHCTpanuu:

[loptpeTsi: A. Tym60sbAaT, K. @. Pysibe, 3. ekkelb.



Tabauubl M cxembl: kapTa «lIpupoaHbie 30HBI 3emMun», «Cpejbl
obuTaHuA OpPraHu3MOBY», «doTonepuoanu3m», «[lonynsanumn»,
«3aKOHOMEPHOCTU pOCTA YMUCJEHHOCTU NONYyJALUM UHPY30pUHU-
Tydeabku», «[IuieBbie 1enu».

JlaGopaTopHble M IPAaKTUYeCKHUe padoThI:

JlabopaTopHass pa6ota Ne 3. «Mopdosioruueckue 0COOEHHOCTH
pacTeHUU U3 pPa3HbIX MECT OOUTAHUAN.

JlabopaTopHasa pabora N2 4. «BavsiHuMe cBeTa Ha POCT U pa3BUTHUE
YepeHKOB KoJieycay.

[IpakTruyeckas paboTta N2 2. «I[1oACYET MIIOTHOCTH NONMYJISALUNA PA3HbIX
BHU/JIOB paCTEHUW».

Tema 4. Coo611eCcTBa M IKOJIOTUYECKUE CUCTEMBI.

Coob6iecTBO OpraHu3dMoB - 6OuoneHo3. CTpyKTypbl OuOLieHO3a:
BUJIOBasi, MPOCTPAHCTBeHHas, Tpoduueckasa (muumeBas). Bugbl-
JIOMUHaHTbL. CBSI3U B OMOLIEHO3E.

JKOJIOTUYECKHE CUCTEMBI (3KOocHUCcTeMbI). [IoHATHE 006 3KOoCUCTEeMe U
OouoreouneHose. DyHKUUOHAJIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI:
NpPOAYyLEeHThl, KOHCYMEHTHI, peAyleHTbl. KpyroBopoT BelecTB U MOTOK
3Hepruu B 3KocucteMme. Tpoduueckue (NmUleBble) YPOBHU 3KOCUCTEMBL.
[TumeBbie nenu U ceTu. OCHOBHBbIE MOKa3aTeJd 3IKOCHUCTEMbI: 6GMoMacca,
NPOAYKIMA. JKOJOTHYECKHEe TMHUPAMHUAbI: MPOAYKLUHUH, YUCJIEHHOCTH,
ouoMaccel. CBOWCTBAa 3KOCHUCTEM: YCTOWYUBOCTb, CaMOpEryJlus,
pa3Butue. CyKueccus.

[IpuposHble 3KOCUCTEMBl. JKOCUCTEMbI 03€p U peK. JKocucrema
XBOMHOT'0 UJIH IIUPOKOJMCTBEHHOTO Jieca.

AHTpONOreHHble 3KOCUCTEMBI. ArpO3KOCUCTEMBI. YPOOIKOCHUCTEMBL.
Buosiornyeckoe ¥ XO03AMCTBEHHOe 3HAayeHHe arposdKOCUCTEM U
ypOO3KOCUCTEM.

BuopasHoobpasue kak  (GaKTOp  YCTOMYHUBOCTH  3KOCHUCTEM.
CoxpaHeHHe OUOJIOTMYECKOT0 pa3HO06pa3us Ha 3eMJle.

Yyenue B. U. BepHaackoro o 6uocdepe. 'paHullbl, COCTAB U CTPYKTypa
ouocdepsbl. 2KuBoe BelecTBO U ero pyHKUUU. OCO6eHHOCTU 6UoCchephl KaK
rJ1060aJIbHOM 9KOCUCTEMBI. JIUHAMUYECKOEe PaBHOBECHE U 0OpaTHAsA CBSA3b B
o6uocdepe.

KpyroBopoTsl BelecTB M OHUOTeOXMMHYECKHE LMKJbI 3JIEMEHTOB
(yrsiepoaa, a3oTa). 30HaibHOCTh 6uocdepbl. OCHOBHbIE OMOMBI CYIIIH.



YesoBeyecTBO B 6uochepe 3eMJiM. AHTPOIOTEHHble W3MEHEeHUs B
orocdepe. [JiobanbHbIE 3KOJIOTUYECKHUE TPOOJIEMBI.

CocyuiectBoBaHMe  NpupoAbl U  desoBeyecTBa. CoxpaHeHUe
6Mopa3HO0Opa3us KaK OCHOBA YCTOMYMBOCTH 6OHochepbl. OcHOBa
palMOHAJILHOTO  yMOpaBJeHUs1 NPUPOJHBIMU  pecypcaMM U HUX
MCrnoJib30BaHue. JJocTUKeHUs1 OM0JIOTUX U OXpaHa MPUPObI.

JleMOHCTpaLuu:

[ToptpeTnr: A. k. Tencuy, B. H. Cykaués, B. . BepHaackui.

Tabauubl u cxembl: «lluieBbie 1nenu», «buoleHO3: cocTaB U
CTPYKTYypa», «[lpupoaHbie Co0011eCTBaY, «llemnun NUTAHUSY,
«JKoJIoTUYecKass mnupamuzaa», «buochepa U 4YenoBek», «IKocHCTeMa
IIMPOKOJIUCTBEHHOIO Jieca», «JKOCHCTeMa XBOMHOTro Jieca», «buolieHo3
BoZl0éMa», «ArpoieHo3», «[I[pyuMepHble aHTPOINOreHHble BO3/IeUCTBUS Ha
npupoay», «BakHeulire UCTOYHUKU 3arpsi3HEHUs1 BO3/yXa U TPYHTOBBIX

Boa», «[louBa - BaHeHllasd cocTaBjasgwasg o6uochepb», «DakToOpbl
Jferpafauuu nouysy», «[lapHukoBbid 3¢ PeKkT», «PaKTOpbl pafOaKTUBHOTO
3arpsi3sHeHUs orochepbl», «Ob6uas CTPYKTYypa 6rochepbl»,

«Pacnpoctpanenue xusHu B buochepe», «030HOBbIN 3KpaH O6UOCHEPHI»,
«KpyroBopoT yryiieposa B 6uochepe», «KKpyroBopoT a3oTa B IpUpoe».
O6opynoBaHue: MoJeJsb-anIJIMKanus «THNHWYHbIE OUOLEHO3bI,
repbapuii  «PacTuTesbHble cooOllecTBa», KoJuleKUUH «buoneHos»,
«BpenuTenu BaxHeMIIMX CEJIbCKOXO3SWCTBEHHBIX KYJbTYp», repbapuu U
KOJIUJIEKIIMM pacTeHUHM U IKUBOTHBIX, NpPHHAJAJeXallue K pa3HbIM
3KOJIOTUYECKHUM Tpymnnam ofHoro BujJa, KpacHasg kHura Poccurickou
depepanuu, U306pakeHUsI OXpaHseMbIX BUI0B PACTEHUHN U )KUBOTHBIX.



[I/TAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA  IIPOTPAMMBI 110
BUOJIOI'MU HA BA3OBOM YPOBHE CPEAHET'O OBILIEI'O ObPA3OBAHUA

CorsaacHo ®I'OC COO, ycTaHaBJIMBAIOTCSI TPebOBAaHUSA K pe3yJibTaTaM
OCBOEHHSl 00yYarUUMHUCH NpPOrpaMM CpeJIHEro o60Ilero o6pasoBaHUA:
JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJ/IbTATDI

B cTpykType J/IMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MpeaMeTa
«bruosioruss»  BbIZEJNIEHBl  CAeAYIOLIMEe  COCTAaBJIAKIIUE: OCO3HaHUe
00Yy4YaIIMMHUCSA POCCUMCKON IPaXKJaHCKOU UJIEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOAATEJIbHOCTU U CaMOOIpeJieJIeHU0, HaJludue
MOTHUBALlMU K OOy4YeHUI0O OHOJIOTHH, LeJieHallpaBJeHHOe pa3BUTHE
BHYTPEHHHUX yOEeXJeHWUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX I[EHHOCTEW U
MCTOPUYECKUX TPAAUIIMN pa3BUTHUs OMOJIOTMYECKOTO 3HAaHUs], TOTOBHOCTb
Y CIIOCOOHOCTh 00y4arLUXCs PYKOBOACTBOBATbCS B CBOEH IeATeJbHOCTHU
eHHOCTHO-CMBbICJIOBBIMHU yCTaHOBKaMH, NPUCYLIMMU cucreme
OMO0JIOTUYECKOT0 0O0pa30BaHUs, HAJIMYKE 3KOJ0TUYECKOT0 NPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBHUTbD 1IeJIM U CTPOUTD KU3HEHHbBIE IJIaHbI.

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHUSA Inpeamera «buosorus»
JIOCTUTAIOTCSA B €JUHCTBE Y4eOHOM U BOCIHUTATEJbHOU JeSTEJIbHOCTU B
COOTBETCTBUU C TPAAULMOHHBIMHU POCCUMCKUMH COLMOKYJbTYPHBIMH,
WCTOPUYECKHMMU U IYXOBHO-HPABCTBEHHBLIMU LIEHHOCTSIMU, IPUHATHIMU B
0011lecTBe MpaBUJIaMy U HOpMaMU MOBeJeHHUS U CIIOCOOCTBYIOT MpoLieccam
CaMOIO3HAHMUS, CAMOBOCIIUTAHUSA U CAMOPA3BUTHUS, Pa3BUTHUSA BHYTPEHHEN
NO3ULUU JIMYHOCTH, NaTPUOTHU3MA, YBAKEHUS K 3aKOHY U MPABOMNOPSAKY,
YyeJIOBEKY TpyJa U CTaplieMy T[OKOJIEHWI, B3aUMHOTO YBaXKeHMUH,
OepeXHOTO0 OTHOIIEHUS K KyJbTYypHOMY HACJAeAUI0 U TpaJULUAM
MHOTOHallMOHa/IbHOTO Hapoga Poccurickon ®Pegepauuu, HOpUpose U
OKpY>KalollleH cpefe.

JIM4HOCTHBIE pe3yJibTaThl 0OCBOEHUSI y4eOHOr0 npeaMeTa «buosiorus»
JIOJDKHbI ~ OTpa)kaTb T'OTOBHOCTb M  CIIOCOOHOCTb  OOY4YaKIIMUXCS
PYKOBO/ICTBOBAThCsA CPOPMHUPOBAHHON BHYTPEeHHEN MO3UIUEN JIMUHOCTH,
CUCTEMOU  LEHHOCTHBIX OpHUEHTAlMUN, TO3UTUBHBIX BHYTPEHHUX
yOexjeHUH, COOTBETCTBYIOUIUX TPAJAULIMOHHBIM LIEHHOCTSM POCCUUCKOTO
00111eCTBa, pacliMpeHHe >XU3HEHHOTO OMNbITa WU OMNbITa JeATEJbHOCTU B



npolecce peajyd3alldid OCHOBHBIX HalpaBJIEHUW BOCIHUTATEJIbHOU
eI TeJIbHOCTH, B TOM YUCJIE B YACTH:
1) rpa>kaHCKOro BOCIIMTAaHUA:

cOOPMUPOBAHHOCTh TPaXKJAaHCKOM MO3ULUM 00y4dawIlerocsa Kak
aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 00I1eCTBa;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00sI3aHHOCTEH,
yBaKeHHe 3aKOHA U IIPaBONOPAIKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOU JieITEeJIbHOCTH MPU CO34aHUU
y4eOHbIX NPOEKTOB, pelleHUd Yy4eOHbIX M T03HABaTeJbHBIX 3a/1ay,
BBINIOJITHEHUU OMO0JIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOGHOCTD ONpenesisiTh COGCTBEHHYIO MO3ULMI0 MO0 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOU YKU3HU U OObSCHSATD €€;

yMEHHEe Y4YUTBIBaTb B  CBOUX /JEeUCTBUAAX HEOOXOJAUMOCTH
KOHCTPYKTUBHOTO B3aUMOJENCTBUS JIOAEN C pPa3HbIMHU YOEXJEHUSIMH,
KyJIbTYPHBIMU [IJEHHOCTSIMHU U COLMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTbB K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBINIOJTHEHUS
y4eOHbIX, TO3HABATEJbHBIX U MUCCJIEL0BATENbCKUX 3a/ja4, YBAXKUTEJTbHOTO
OTHOILIEHUS] K MHEHUIO ONIIIOHEHTOB MPH 00CY>KJE€HUH CIOPHBIX BONPOCOB
OMOJIOTUYECKOTO COJlepKaHUS;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM J1eATEJIbHOCTH;

2) naTpUOTUYECKOI'0 BOCIIUTAHUS:

chOPMUPOBAHHOCTb POCCUMCKOW TPaXJAAaHCKOW UJIEHTUYHOCTH,
NaTPUOTHU3Ma, YBAXKEHUS K CBOEMYy HapoJy, 4YyBCTBa OTBETCTBEHHOCTH
nepes, PoguHou, ropocTyu 3a CBOW Kpau, CBOKWO PoJiMHY, CBOU fI3bIK M
KyJIbTYpY, POILJIOE ¥ HACTOSIlee MHOTOHAMOHAJIbHOT0 HapoJa Poccuuy;

[IeHHOCTHOE OTHOLIEHHEe K MPUPOJHOMY HaCJeJUI0 U NaMSATHUKaM
NPUPO/ibl, JOCTHXKEHUSAM POoCCHU B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSX,
TPYyAe;

CIIOCOOHOCTD OLEHUBATh BKJIA/l POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTUEe OMOJIOTUH, TMOHWMAHUA 3HAaYeHUs OUOJIOTUM B IO3HAHUU
3aKOHOB MPUPO/Ibl, B )KM3HHW YeJI0BEKA U COBPEMEHHOTO 001IeCTBa;

uaelHass yOeXJAEHHOCTb, TOTOBHOCTb K CJAYXEHHIO W 3allluTe
OTeuecTBa, OTBETCTBEHHOCTH 3a €0 CY/IbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHUSL:

O0CO3HaHUE NYXOBHbIX [IEHHOCTEN POCCUHMCKOT0 HAapoa;

cbOpPMUPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHUS,  3TUYECKOTO
NOBE/IEHUS;



CIOCOOHOCTb OLIEHMBATh CHUTYalUI0 W MPUHUMATb OCO3HAHHbIE
pelleHus, OPUEHTUPYSICb Ha MOpPAJbHO-HPABCTBEHHbIE HOPMbI U
[IeHHOCTY;

OCO3HaHHWeE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYUBOTO OYAYLIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEJISAM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO TMPUHATUS IL€HHOCTEW CEMEWHOW 1>KU3HU B
COOTBETCTBUH C TPAAULIMSIMHU HapooB Poccuy;

4) 3cTeTUYeCKOro BOCIUTAHUA:

3CTeTHUYeCKOe OTHOIIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO
Y TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYAa, 00L1eCTBEHHbIX OTHOLLEHUH;

NOHUMaHUEe 3MOIMOHAJIbHOTO BO3/I€HCTBUS >KWUBOW MPUPOJbl U €é
LIeHHOCTU;

FOTOBHOCTb K CaMOBBIPaX€HHWI0 B pPa3HbIX BUJAX HCKYCCTBA,
CTpeMJIeHM e MPOSBJIATH KaueCcTBa TBOPUYECKOM JINUHOCTY;

5) ¢wusuyeckoro BocnuTaHUs, GOPMHUPOBAHMA KYJbTYpPbI
340POBbA M IMOLMOHAJIbHOTIO 6/1aronoJIy4msi:

NOHUMaHUe W peasik3alius 3/J0pOBOTO U 6e30MacHOro o6pasa XKU3HHU
(3mopoBoe mNUTaHUE, COOJIIOJlEHHWe TUTMEeHUYeCKUX IMpPaBUJ U HOPM,
cObaJlaHCUPOBAHHBIN PEXUM 3aHATUW U OT/bIXa, peryasipHas pusnudeckas
aKTUBHOCTb), 6€PEKHOI0, OTBETCTBEHHOTO0 U KOMIIETEHTHOT'O OTHOIIEHUS
K COGCTBEHHOMY PHU3UYECKOMY U IICHXHUYECKOMY 3/I0POBbIO;

NOHMMaHUe LIEHHOCTU NPaBUJ UHJUBUAYAJbHOTO U KOJIJIEKTUBHOTO
0e30MacHOro NOBeJIEeHUsI B CUTYalMsX, YTPOXKAIOIUX 3/J0POBbI0 U KHU3HU
JII0/1eH;

OCO3HAaHWE TMOCJAEeJCTBUM U HENpPUATHUS BpPeJHbIX MPUBbIYEK
(ynoTpeb6JieHHs aJIKOT0Jisl, HAPKOTUKOB, KypeHHS);

6) TPpyAOBOro BOCIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIeHHOCTU MacTepCTBa, TPYA0I00UE;

FOTOBHOCTb K QaKTHUBHOMW [eSTe/JbHOCTU TEXHOJOTUYECKOU U
COIlMaJIbHOW HaNpaBJIEHHOCTH, CIOCOOHOCTh UHUIUMPOBATD, IJIAHUPOBATh
Y CAMOCTOSITEJIbHO BbINIOJIHATD TaKYIO0 [1€ATeJIbHOCTD;

MHTEepeC K pas/MuHbIM cpepaM npodeccUuOHaANbHOUN JesTeJbHOCTH,
yMeHHe COBeplIaTb OCO3HAHHBbIM BbIOOpP OyAylled mnpodeccud U
peasin30BbIBATb COOCTBEHHbIE }KU3HEHHbIE TJIaHbI;

rOTOBHOCTb M CIIOCOOHOCTb K 06pa30BaHUI0 U CAMO0OOPA30BaHUI0 Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JI0r14eCKOro BOCIUTAHUA:



9KOJIOTUYECKH IeJlec00O6pa3Hoe OTHOIIeHWe K NpUpoJe Kak
VICTOYHUKY »KU3HU Ha 3eMJie, OCHOBeE e€ CyIL,eCTBOBAaHU4;

NOBBIIIEHHWE YPOBHA 3KOJIOTUYECKOU KYyJbTYpbl: INpUOOpeTeHUe
ONbITA JIAHUPOBAHHUA MOCTYINKOB U OLEHKU UX BO3MOXXHBIX NOCTAEACTBUA
JUISI OKpY2Kalolle cpefibl;

OCO3HaHUeE IJ1060a/bHOr0 XapaKTepa 3KOJIOTUYeCKUX TPOOJIeM U yTer
UX pelleHUs;

CIOCOOHOCTb  UCIIOJIb30BaTh NpUOOpeTaeMble TMpPU U3YYEHUU
OMOJIOTUM 3HAHUSA U yMEHUs MpPU pelleHUM MNpobJieM, CBA3AHHBIX C
panyoHaJbHBIM IPUPO/IONIOIb30BaHUEM (COOJII0eHHEe TPAaBUJI TIOBejeHUS
B NpPUPO/JIe, HANIPABJIEHHbIX HAa COXpaHeHUe PAaBHOBECHUS B IKOCHUCTeEMAX,
OXpaHy BU/I0B, 9KOCUCTEM, bMOCPephI);

aKTUBHOE HENpUATHE AeWCTBUN, NMPUHOCAUUX BpeJ OKpYyKarollen
NpUPOJHON  cpefle, YMeHHe TMPOTHO3UPOBAThb HeOJAaronpusiTHbIE
JKOJIOTUYECKHEe  TOCJAe[CTBUA  INpeAlNpUHHMMAaeMbIX  JeWCTBUA U
npejoTBpallaTh UX;

HaJIMYMEe pPa3BUTOr0 3KOJOTMYECKOr0 MBILIJIEHUS, 3KOJIOTUYECKOH
KyJbTYpbl, OINbITa JeATeJbHOCTHU 3KOJIOTUYECKON HaIlpaBJeHHOCTH,
yMeHHUs pYKOBO/CTBOBATbCS MU B I03HABaTe/JIbHOW, KOMMYHUKAaTUBHOU U
COMAJIbHOW TNpPAKTHUKE, TOTOBHOCTM K YyYaCTUI B NPaKTHYECKOU
JleITeJIbHOCTHU 3KOJIOTUYECKOM HAllPaBJIEHHOCTH;

8) neHHOCTH HayYHOI0 NO3HAHUS:

chOpMHUPOBAHHOCTh MHUPOBO33pEHMS, COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU U OOIIECTBEHHOW MNPAKTHUKH,
OCHOBAHHOI'0 Ha JHAJIOTe KYJbTYp, CIOCOOCTBYIOILET0 OCO3HAHUIO CBOETO
MecCTa B MOJIMKYJIbTYPHOM MUDE;

COBEpPILIEHCTBOBAHUE fA3BIKOBOM U YUTATEJbCKOM KyJbTYpbl Kak
Cpe/iCTBa B3aUMO/|eMCTBUS MeX/1y JII0IbMHU U IO3HAHUS MUPA;

NOHMMaHUe ClieqUPUKU OHMOJIOTUM KaK HayKHU, OCO3HAHUS e€ pPOoJid B
GOpMUPOBAaHUM  PALMOHAJBLHOTO HAy4YHOTO MBbIULJIEHUS, CO3JaHUU
[IeJIOCTHOTO MNpeJACTaBJeHUs 00 OKpYXKallleM MHpe KaK O eJUHCTBE
OpUpoAbl, YejoBeKa M  00IecTBa, B MO03HAaHUKM  MPUPOSHBIX
3aKOHOMEPHOCTEH U pelleHWM MpoOJIEM COXPAaHEHUsS MPUPOJHOTO
paBHOBeCHS;

yOEeXKJEHHOCTb B 3HAYUMOCTHM OMOJIOTUM [JiI COBPEMEHHOU
UBUJIM3aLMU: oObOecriedeHUs]T HOBOTO YPOBHS pa3BUTHUS MeJULUHBI,
CO3/laHMe  TEePCIEeKTUBHbIX OWOTEXHOJIOTHHM, CHOCOOHBIX  pellaTh



pecypcHble Tpo6JieMbl pa3BUTHS YeJIOBEYECTBA, MOUCKA NMyTel BbIX01a U3
rj06a/JibHbIX 3KOJIOTMYECKUX TMpo6JsieM M obecliedeHUs IepexoJa K
YCTOMYHMBOMY Pa3BUTHIO, PAllMOHAJIBLHOMY HCI0JIb30BAHUIO MPHUPOIHBIX
pecypcoB U pOPMHUPOBAHHIO HOBBIX CTAHIaPTOB KHU3HHU;

3aMHTEPECOBAHHOCTDb B MOJIyYeHUU OGUOJOTHYECKUX 3HAHUU B IeJsX
MOBBIIIIEHUS 06IleN KyJbTYpPbl, €CTECTBEHHO-HAYyYHOW I'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH OYHKIMOHAJIBHOH T'PaMOTHOCTH  OOYYarOIIUXCH,
dbopMHUpyeMOH MPU U3yYEeHUU OGUOJIOTHH;

NOHUMaHWe CYLIHOCTH MeTOJZI0B I[I03HAHHUS, HCIOJb3yeMbIX B
eCTeCTBEHHbIX HayKaX, CIOCOOHOCTH UCIO0Jb30BaTh MOJyYyaeMble 3HAHUS
JUIT aHaJn3a U OOBSICHEHHUS SBJIEHUH OKpYy)Kalollero Mupa U
NPOUCXOAAIIMX B HEM H3MEHEHHH, yMeHHe JeslaTb OOOCHOBAHHbBIE
3aKJ/II0OYEHHS] HA OCHOBE HAay4YHbIX PAKTOB U UMEIOIIMXCS JJaHHBIX C I[eJIbI0
MOJIy4YeHH sl JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CAMOCTOSITEJIbHO MCII0Jb30BaTh OMOJIOTHYECKHE 3HAHUS
JUISL pellieHHsI MPo0JIEM B peaIbHBIX YKU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE IIeHHOCTH HAay4YHOH JIeITeJIbHOCTH, TOTOBHOCTh
OCYUIeCTBJIATb TMPOEKTHYID M  UCCIEeJJOBATEJbCKYI0 IesATeJbHOCTb
WHJWBU/yaJbHO U B TPYIIIE;

FOTOBHOCTb M CIOCOOHOCTb K HENpPepbIBHOMY O06pa30BaHHUI0 M
caM006pa30BaHHI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUH 110 GUOJIOTUU
B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOGHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MeTanpegMeTHble pe3yJbTaTbl OCBOEHHS Yy4yebHOro mpeaMeTa
«buosiorusi» BKJIKOYAIOT: 3HAaYMMble JJisi pOPMHUPOBAHHUSI MUPOBO33pEHUS
00yYalIUXCA MEXIUCHUIIMHAPHbIE (MeXIpeaMeTHble) 06leHay4YHbIe
NOHSITHUS, OTpaXKarwlue I1eJOCTHOCTb HAy4YHOW KapTUHbI MHUpa U
cnelidUKy MeTO/0B MO3HAHMS, UCIO0JIb3YEMbIX B €CTECTBEHHBIX HayKax
(BelecTBO, 93HEPTUs, ABJIEHHUE, TPOIECC, CUCTEeMA, HayYHbIN PaKT, IPUHIIUII,
rUnoTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCeJOBaHHe, HAOIIOAeHHUE,
M3MepeHue, IKCIIEPUMEHT U APYTryX), YHUBepcaJbHble YieOHble JeHCTBUSA
(mo3HaBaTeJIbHbIE, KOMMYHUKAaTUBHbIE, peryJisiITUBHbIE),
obecneyrBawie (GOpMUpPOBaHHME QYHKIMOHAJbHOW TPAaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHLIMM OO0y4aloIUXCcs, CIOCOOHOCTh 006y4YarIUXCs
HCI0JIb30BaTh OCBOEHHbIE MEXAUCLHUIIJIMHAPHbIE, MHPOBO33pPEHYECKHE



3HAaHUSI U yHUBepCaJibHble Yy4eOHble JEWCTBUSI B MO3HABATEJbHOU H
COLMAJIbHOU NPAKTHUKE.

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHHUS IPOTpaMMbl CpeHETO
06111er0 06pa3oBaHU JOHKHBI OTPaXKaTh:

OBjlaleHMe YHMBepPCAa/IbHbIMU YYEOHBIMHU I[1O03HABATEJbHbIMU
JAeHCTBUSAMMU:

1) 6a30Bble JIOTUYECKHUE AeNCTBUA:

CaMOCTOSITeJIbHO (POPMYJIMPOBAaTh W aKTyaJIM3UPOBaTh MNpPoOOJEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

HCI0JIb30BaTh MNpPU OCBOEHWHW 3HAHUHA TPHUEMBI JIOTUYECKOTO
MblIlJIEHUS (aHaJIM3a, CUHTE3a, CpaBHEHUs], KJlacCUPUKAIUU, 000011eHHUs),
pPacKpbIBAaTbh CMbICJ OMOJIOTUYECKUX MMOHATHUM (BbIJENSATh UX XapaKTepPHbIE
NpU3HAKH, YCTAaHABJIWBATb CBSI3U C IPYTUMU NOHSATHUSMH );

onpeessiTh LeJIU 1eATEbHOCTH, 3a/ilaBasi TapaMeTPbl U KPUTEPUH UX
JIOCTU>KEHUS], COOTHOCUTb pe3yJibTaThbl JAesITEJbHOCTU C NOCTaBJIEHHbIMU
1 eJISIMU;

HCII0JIb30BaTh OMOJIOTUYECKHE MOHATHUSA AJis1 00'bsiCHEHUS (PAKTOB U
SIBJIEHUW )KUBOU NIPUPO/BI;

CTPOUTD JIOTHUUECKUE pacCyAeHWs (MHAYKTUBHbIE, e IYKTUBHbIE, 110
aHaJIOTMM), BBISIBJATb 3aKOHOMEPHOCTU W  NPOTUBOpPEYUsS B
paccMaTpHBaeMbIX SIBJIEHUAX, POPMYJIMPOBATh BbIBO/IbI M 3aKJIKOYEHUS;

NPUMEHSITh CXEeMHO-MO/JleJibHble CpeJiCTBA /JJis TpeJiCTaBJeHHUs
CYILleCTBEHHbIX CBSI3eM U OTHOIIEHHWH B H3y4yaeMbIX OMOJIOTUYECKUX
00beKTaX, a TaKXe IMPOTUBOPEYH pa3HOro poJia, BbIIBJIEHHBIX B
pa3/IMuYHbIX MHPOPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbhiBaTh IJIaH pelleHrus MNpo6JsieMbl C Y4ETOM aHaJiM3a
MMEIUUXCS MaTepUA/IbHbIX U HEMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JieSTeJbHOCTb, OIl€HUBAThb COOTBETCTBUE
pe3yJIbTAaTOB LieJIsSIM, OIleHUBATb PUCKH NOCJIeACTBUM JeATEJIbHOCTH;

KOOPAWHUPOBATb W BBINOJHATh Pab0Ty B YCJOBUSX peaibHOTrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/IEUCTBUSI;

pa3BHBaTb KpeaTHBHOE MbIIIJIEHHE TMPHU pelleHUH >KU3HEHHBIX
pooJIeM.

2) 6a30Bble UCC/IeJ0BaTe/IbCKHE AeCTBUS:

BJIaJIeTb HaBblKaMM Y4ebOHO-MCCJIeIOBATE/bCKOM W TPOEKTHOM

JlesITeJIbHOCTH, HaBblKaMM paspelleHdus1 NpobJsieM, CIOCOOHOCTbIO U



FOTOBHOCTbIO K CaMOCTOSITEJIbHOMY IOMUCKY METOJO0B pelleHHus
NpPaKTHUYECKUX 33/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/ 0B TO3HAHUS;

MCIIOJIb30BaTh pa3JiMyHble BHU/Jbl [AeATEJbHOCTA MO MOJYYEeHUIO
HOBOT'0 3HaHUS, ero MHTEePIpeTALUH, IPe06Pa30BAHUI0 U IPUMEHEHUIO B
y4eOHbIX CUTYalUsIX, B TOM YHCJ€e IPU CO3/JaHUM YYEOHbIX U COI[AAJIbHBIX
IIPOEKTOB;

dbopMHpOBaTh HAy4YHbIA THUI MbILUJIEHUs, BJaJleTb HAy4YHOU
TEPMHUHOJIOTHEH, KJIIOUEBBIMU OHSATHUSIMU U METOIAMU;

CTaBUTb U GOPMYJIUPOBATh COOCTBEHHbBIE 33/1a4X B 06pa30BaTe/IbHOU
JleSITeIbHOCTHU U YKU3HEHHbIX CUTYyallUsX;

BbISIBJISITh MPUYUHHO-CJE/ICTBEHHbIE CB3U W aKTYyaJU3UPOBATh
3a/la4yy, BbIJIBUTAaThb TUIIOTe3y €€ pelleHHus, HAaXOJAUTb apryMeHTbl AJis
Jl0Ka3aTeJbCTBA CBOUX YTBEPXK/JEHUH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHust;

aHaJIM3MPOBATh MOJIYyYEHHbIE B XOJle pellleHUs 33/la4d pe3yJbTaThl,
KPHUTUYECKH OLIeHUBATh UX IOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJI0BUSX;

JlaBaTb OI|€HKY HOBbIM CHUTYalUsIM, OIleHUBaTb MNPUOOPETEHHBIN
OTIbIT;

OCYUIeCTBJIAATh lleJieHanpaBJieHHbIM TMOMCK IepeHoca CpPeJCTB MU
Coco60B JelcTBUS B MPOodEeCCHOHANBHYIO CPeay;

yMeTb MEepPEeHOCUTh 3HAHWS B I0O3HABATEeJbHYI0 M MPAKTUYECKYIO
00J1aCTH »KU3HENeSITEJTbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPeJMETHBIX 00J1acTel;

BbIJJBUTaThb HOBbIe HJeU, NMpeJJaraTb OpPUTHHAJIbHble MOJAXOAbl M
pellieHUs], CTaBUTb MpPo6JieMbl U 33/]a4H, JONyCKaKIMe aJbTepHAaTUBHbIE
pelieHusl.

3) pa6oTa c uHpOpMaLUen:

OPUEHTHUPOBATBHCS B Pa3/IMUHbIX UCTOUYHHUKAX UHPopMaluu (TeKcTe
y4eObHOTr0 MOCOOHS, HAy4YHO-NOMYJSPHOM JIMTepaType, OHOJOTMYEeCKHUX
CJI0BapsIX U CIIpaBOYHMKAX, KOMIbIOTEPHbIX 6a3ax JlaHHbIX, B UHTepHeTe),
aHa/JIM3UpoBaThb MUHGOPMAIUIO PA3JIMYHbIX BUJIOB U GOPM Ipe/ICTaBIeHUS,
KPUTUYECKH OLeHUBATh €€ IOCTOBEPHOCTb U HEMPOTUBOPEYHUBOCTb;

bopMysIMpOBaTh 3aMpoChl U NPUMEHSATb pa3jU4yHble METOAbl MPHU
NOMCKe W oTbope OHOJIOTUYECKOWM HWHQOpPMAIUHA, HEOOXOAMMOU [Jid
BBINOJIHEHHS YYEOHbBIX 33/a4;



npuobpeTaTh ONBIT VCII0JIb30BaHUSA MH)OPMAILMOHHO-
KOMMYHUKATUBHbBIX TEXHOJIOTU, COBEPIIEHCTBOBATD KYJIbTYpPy aKTUBHOTO
MCII0JIb30BAaHUS PA3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTHMaJbHYI (GOpMy MpeAcTaBJEHUs
ouoJsiornuyeckod MHPopMauuu (cxembl, rpaduKH, AUArpaMMbl, TaOJIHUILBI,
PUCYHKHU U JpyToe);

MCIIOJIb30BaTh HAyYHbIM f3bIK B KayeCcTBe CpeJCTBAa NMpPU paboTe C
ouosiornyeckoi MHdopMalMel: NPUMEHITb XUMUYeCKue, prU3uyecKue U
MaTeMaTU4YeCKhe 3HaKhd UM CUMBOJIbI, GopMyJibl, ab6peBUATYpY,
HOMEHKJIaTypy,  MCINOJIb30BaTb W  Npeobpa3oBbIBaTb  3HAKOBO-
CUMBOJIMYECKUE CPeICTBA HATJISAJHOCTY;

BJIa/IETh HaBblKaMM paclo3HAaBaHUs U 3allMTbl HHOpPMAIUH,
MHGOpPMALIMOHHOW 6€30MaCHOCTU JIMYHOCTH.

OBi1apgeHue YHHBepPCa/IbHbIMHU KOMMYHUKATUBHbIMH
JeMCTBUSIMMU:

1) oG1eHUeE:

OCYLIEeCTBJIAATh KOMMYHHMKALlMKU BO Bcex cdepax KHU3HU, aKTUBHO
y4acTBOBATh B iMAJIOTe WUJIM AUCKYCCUHU IO CyUIeCTBY 00CYKJaeMOH TEMbI
(yMeHHe 3aJlaBaThb BOIPOCH], BbICKA3bIBATbh CYKJ€EHUS OTHOCUTEJbHO
BbINIOJIHEHUSI  MpeJJiaraeMod  3aZjayd, yYUTbIBaTb HHTEpPechbl U
COTJIACOBAaHHOCTb MO3UIUH APYTHUX YUACTHUKOB JMAJIOra WM AUCKYCCUU);

pacno3HaBaTb HeBepbaJibHble CpeAcTBa OOIlIeHUs], TOHUMATh
3HAaYeHUEe  COIMaJIbHbIX  3HAKOB, MpPEeAINOChIJIOK  BO3HHUKHOBEHUS
KOHQJIMKTHBIX CUTyallUd, yMeTb CMSAr4aTb KOHQPJIUKTbI W BeCTHU
IIeperoBOpbkI;

BJI/IETh PA3JIMYHBIMU CIOCOOAMH OOLIeHHUSI U B3aUMOJENCTBUS,
NOHMMATb HaMepeHUs Jpyrux JiJed, TMposiBJASITb YBaAXXKUTEJbHOE
OTHOIIIEHHUE K COOeceJHUKY U B KOPPeKTHOH popMe GpOpMyIMpOBaTh CBOU
BO3paKeHHS;

pPasBEPHYTO M JIOTUYHO HU3JaraTb CBOK TOYKY 3peHUsI C
HCI0JIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecCTHas AeATe/IbHOCTb:

NOHUMAaTh W  HCHOJIb30BaTh MpeuMyllecTBa KOMaHJAHOU U
WHAVMBUYaJbHOU pabOThbl NpPH pelleHUWH OHOJOTMYecKOr MpoOJieMBI,
000CHOBBIBAaTb  HEOOXOJUMOCTb INPUMEHEHUs  TIPynmnoBbiXx  GopM
B3aMMO/IEMCTBUS NIPU pellleHuH y4eOHOM 3a/1a4y;



BbIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JAEWCTBUU C YUETOM
00IIUX UHTEPECOB U BO3MOXKHOCTE!N KaXKJ]0ro 4JieHa KOJIJIEKTHUBA;

NPUHMMAaThb ILeJld COBMECTHOU [edATeJbHOCTH, OPraHU30BbIBAaThb U
KOOPJAUHUPOBAThb [JEWCTBUSA IO €€ [OOCTMXKEHHUI: COCTaBJATbH IJIaH
JleMCTBUH, pacnpesessaTh POJH C Y46TOM MHEHUN YYaCTHUKOB, 00CYKaTh
pe3yJibTaTbl COBMECTHOU pabOThI;

OLleHUBATh Ka4eCTBO CBOEro BKJIA/Jla U KAXA0T0 YYaCTHUKA KOMaH/ bl
B OOLUHK pe3y/IbTaT 0 pa3pab0TaHHBIM KPUTEPHUAM;

npejJiaraTb HOBble NPOEKTHI, OLleHUBATh UJIEU C MO3ULIMU HOBU3HBI,
OPUTMHAJIbHOCTH, IPAKTUYECKON 3HAYUMOCTY;

OCYILECTBJIATH NO3UTUBHOE CTPATETMYECKOE MOBEIEHUE B PA3JINYHbBIX
CUTyalysX, NpodBJATbL TBOPYECTBO U  BOOOpakeHHe,  OBIThb
MHULUATUBHBIM.

OBJ1aZleHHe YHUBepCaJIbHBIMM pPeryjaTUBHbBIMU AEVUCTBUAMMU:

1) camoopraHusanus:

MCI0JIb30BaTh OMOJIOTUYECKYE 3HAHUS [IJIS1 BbISIBJIEHUSA TPOOJIEM U UX
pelleHrs B )KU3HEHHBIX U y4YeOHbIX CUTYaLUSX;

BbIOMPATh HA OCHOBE OMOJIOTUYECKHUX 3HAaHUH LieJieBble U CMbICTOBbIE
YCTAaHOBKU B CBOMUX JEWCTBUAX U INOCTYINKAax IO OTHOUIEHUIO K KUBOH
NpUpO/ie, CBOEMY 3/I0POBBIO U 3/J0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBJISATh I03HABaTeJbHYI JesATEeJbHOCTb,
BBISIBJIAITh MPO06JIEMbI, CTABUTb U POPMY/JIUPOBATh COOCTBEHHbIE 3a/4a4U B
06pa3oBaTeIbHOM JeSITeJIbHOCTU U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITEJIbHO COCTaBJSATh IJIaH pelleHUusl NpoO6JieMbl C y4ETOM
MMEILUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JlaBaThb OLleHKY HOBBIM CUTYalLUsIM;

pacliupsATh paMKU y4eOHOro IMpegMeTa Ha OCHOBE JIMYHBIX
npejrnodyTeHuH;

JleJlaTb  OCO3HaHHBIA BbIOOpP, apryMeHTUpOBaTb ero, OpaThb
OTBETCTBEHHOCTH 3a PELIEHUE;

OLleHHWBATb NPUOOPETEHHBIN OMIT;

Ccoco6CcTBOBATh GOPMHUPOBAHUIO U NMPOSIBJIEHUIO IIUPOKOU 3pyAULUU
B  pa3HbIX 006J1aCTSIX 3HAHWH, TMOCTOSHHO  TMOBbINIAThL  CBOH
06pa3oBaTeJbHbIN U KYJbTYPHbIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHUTYyalldsiM, BHOCHTb KOPPEKTHUBbI B
eI TeJIbHOCTD, OLLleHMBATh COOTBETCTBUE PE3YJIbTATOB LeJIfIM;



BJaJIeTh HAaBblKaMM I103HABAaTEJbHOU pedJeKCUU KaK OCO3HAHUS
COBEpILAEMbIX JEUCTBUU U MBICJAUTENbHbBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, MCIOJIb30BaTh NPUEMBbI pedJieKCUU [IJisl OLeHKH CUTYalUH,
BbIOOpA BEPHOTO pellleHus;

YMETb OLeHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX
CHUKEHUIO;

IPUHUMATb MOTHBbI U apryMEHThI JPYTUX PU aHa/Iu3€e pe3yabTaToB
JleITeJIbHOCTHY;

3) npuHsTHE CE0A U APYTUX:

NpPUHUMAThb cebsl, MTOHUMasi CBOU HEIOCTATKH U JIOCTOUHCTBA;

IPUHUMATbh MOTHUBbI U apTryMEHThI APYyTUX PU aHa/Iu3€e pe3yabTaToB
JleITe/IbHOCTH;

IpU3HABATh CBOE MPABO U MPaABO APYTUX HA OUINOKHY;

pa3BUBATb CIOCOOHOCTb MOHUMATh MUP C MO3UIMHU JIPYTOTO YeJI0BEKA.

INPEJAMETHDIE PE3YJIbTATbI

[IpegmeTHBIE pe3ynbTaThl 0cBoeHUs nporpaMmmbl COO nmo 6uos0ruu
Ha 0a30BOM YPOBHE BKJIKWOYAKT crenydpuieckue AJs y4eOHOro npejgMeTa
«buoJsiorus» Hay4yHble 3HaHUS, yMEHUS U CIIOCOOBI AEUCTBUM M0 OCBOEHMUIO,
WHTepIpeTalMi U NpeoOpa30BaHUI0 3HAHUM, BU/Ibl JIeATEJbHOCTH IO
N0JIy4YeHUI0 HOBOT'O 3HAaHUS U IPMMEHEHUI0 3HAHUM B Pa3JIMYHBIX y4eOHbIX
CUTyallMsX, a TAKXXe B peasibHbIX XM3HEHHBIX CUTyalMsX, CBSI3aHHbIX C
o6uosiorueld. B mporpamMMe mnpejMeTHble pe3y/bTaTbl NMpPeJCTaBJAE€HbI IO
rojgaM o6y4eHus.

[IpegMeTHBIE pe3y/ibTaThl 0CBOEHUS yueOHOTO npeiMeTa «brosiorus»
6 10 Knacce N0JXHBI OTPAXKaTh:

cOOPMUPOBAHHOCTb 3HAHUUW O MECTE U POJIM OUOJIOTUHU B CUCTEME
HAy4YHOTO 3HAHUS e€CTECTBEHHbIX HAayK, B GOPMHUPOBAHUU COBPEMEHHOU
eCTeCTBEHHO-HAay4YHOW KapTUHbI MHUpPA U HAYYHOrO MUPOBO33PEHHS, O
BKJIaJle POCCUMCKUX U 3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE
o6uoJsioruy, QYHKUUOHAJbHOW TPaMOTHOCTU 4YeslOBeKa /il pelleHHus
»KU3HEHHbIX 33/1a4;

yMEeHHE paCKpbIBaTb COJiep>KaHHe OHOJOTHYEeCKUX TEPMHUHOB U
NOHSATUMU: KU3Hb, KJIETKA, OpraHu3sM, MeTab6o0/iu3M (0OMeH BellecTB U
npeBpallleHhe 3JHEepruM), romeocTtas (caMoperyJsilus), ypoBHeBas



OpraHu3anus >»XUBbIX CHCTEM, CaMOBOCIPOHW3BeJleHUEe (penpoayKIus),
HacJIe[ICTBEHHOCTb, U3MEHYUBOCTb, POCT ¥ PA3BUTHUE;

yMeHMe U3JlaraTb O6M0JI0rh4ecKue TeOpUH (KJIeToYHas, XpOMOCOMHas,
MyTallMOHHas, [eHTpaJbHasd J0rMa MoJIEKYJISIpHOU 610J10rUH ), 3aKoHbI (I
Mengens, T. Moprana, H. M. BaBusioBa) v yyeHus (0 LileHTpax MHOT00Opa3us
Y NPOUCXOXAEHUs1 KyJbTypHbIX pacTeHud H. U. BaBusioBa), onpegensithb
rpaHULbl UX IPUMEHHUMOCTH K >KUBBIM CUCTEMAM;

yMeHUe BJIaZleTb MeTOJaMHM Hay4YHOro IMO3HaHUS B OHOJIOTHU:
HaOJIIOJleHUEe U OINHCAHUE >KUBbIX CHUCTEM, IMPOLECCOB U SBJEHUH,
opraHusanusi U  [pOBeJleHMEe  OUOJIOTUYECKOTO  3KCIEPUMEHTA,
BbIJIBUKEHUE TUIIOTE3bI, BbISIBJIEHUE 3aBUCUMOCTH MEXAY UCCefyeMbIMU
BeJIMYMHAMHM, O00bsICHEHHWE NOJIyYeHHBIX pe3yJIbTaTOB, HMCIO0JIb30BaHHBIX
HAay4HbIX NOHAATUW, TEOPUHM K 3aKOHOB, YMEHHe JieJlaTb BBIBOJbl Ha
OCHOBAHMU MOJIYYEHHbIX PE3YIbTATOB;

YyMEHHUE BbIJENSATh CylleCTBEHHble MPU3HAKU BHUPYCOB, KJETOK
NPOKApPUOT U 3YKapHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHbIX OPraHU3MOB,
0COOEHHOCTHU NpPOLIECCOB: OOMeHa BelleCTB M INpeBpallleHHWs 3HepPruu B
KJ1eTKe, ($OTOCHMHTE3a, IJIACTUYECKOTO M 3HEpreTUYecKoro O0OMeHa,
XEeMOCHHTEe3a, MHTO03a, MeKo03a, OIUIOJOTBOPEHHUS, Pa3MHOXEHUS,
MH/JUBUYaJbHOTO pa3BUTHSA OpraHu3Ma (OHTOTreHe3);

yMeHUe TNpPUMEHATb TNOJiydeHHble 3HaHUA JJisd OOBbsCHEHUS
OMOJIOTUYECKHUX IMPOIECCOB U SIBJEHUH, AJis NPUHSATHUS MNPaKTUYECKUX
pellleHUM B NMOBCEJHEBHOM KU3HU C IeJIbl0 obecrieyeHUs1 6€30MacHOCTH
CBOET0 3/J0pOBbSl U 3JJ0POBbSI OKPYXKAMLUX JIKOJEH, COOJI0JeHUs HOPM
rPpaMOTHOTO NOBEeJEHHS B OKPYXKaIel MPUPOAHOMN cpeje, TOHUMaHUe
HE0OXOAVMMOCTH UCHOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OHOJIOTHUM U
O6MOTEeXHOJIOTUH /ISl pallMOHAJIbLHOT'O MPUPO/0N0JIb30BaHUS;

yMeHME pelllaThb 3JIEeMEHTAapHble reHeTU4YeCKUe 3a/ladd Ha MOHO- U
JUTHOpPUJHOE CKpelllMBaHUe, CLelJIeHHOe HacJe[JoBaHWe, COCTaBJIATh
CcXeMbl MOHOTHUOPHUAHOTO CKpeLMBaHUA AJs1 Ipe/iCKa3aHUsl HacJle[JOBaHUsA
NPU3HAKOB Y OPTraHU3MOB;

yMeHHE BBINOJHATL JabopaTOpHble M TNpPaKTH4YeCKHe paboThl,
cobJitolaTh MNpaBWJa INpHU paboTe C Yy4eOHbIM U JIabOpPATOPHBIM
0060py/I0BaHUEM;

yMeHHE KPUTHUUYECKHU OLeHUBATh U UHTEPNPETUPOBATh HHOPMALUIO
O6MO0JIOTUYECKOT'0 COZlep>KaHHs, BK/IOYAIOIIYI0 MICEBJJOHAYYHbIe 3HAHUS U3
pa3JIMYHbIX MCTOYHUKOB (CpeACcTBa MacCOBOW HWHPOpMalMH, Hay4dHO-



NOoMNyJiipHble ~ MaTepuasibl), 3ITUYECKHE  aCHEeKTbl  COBPEMEHHbIX
HcCce0BaHUM B OMOJIOTUH, MeJUIIUHE, OUOTEeXHOJIOTHH;

yMeHHe C03JaBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHbIE COOOIIEHUS,
06061129 OHUOJIOTUYECKYI0O HWHPOpPMALMI0 M3 HECKOJIbKUX HCTOYHHUKOB,
rPpaMOTHO UCI0JIb30BAaTh MOHATUUHBIN annapaT 6UO0JIOTUH.

[IpegMeTHBIE pe3yibTaThl 0CBOEHUS yUeOHOTO NpeaMeTa «bruosiorus»
6 11 Knacce NOJXHBI OTPAXaTh:

chOpPMHUPOBAHHOCTb 3HAHUW O MeCTe U POJIM OUOJIOTUM B CUCTEME
HAy4YHOrO 3HAaHUS €CTECTBEHHbIX HAayK, B GOPMHUPOBAHUU COBPEMEHHOU
eCTeCTBEHHO-HAay4YHOW KapTUHbI MHUpPA U HAYYHOrO MUPOBO33pPEHHS, O
BKJIaJle POCCUHCKHUX U 3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruv, QyHKIMOHAJbHOM TPAaMOTHOCTH 4YeJlOBeKa [Jis1 pelleHUs
»KU3HEHHBIX 33/1aY;

YyMEHME pPaACKpbIBaTb COJiep>KaHHWE OHUOJIOTUYECKUX TEPMHUHOB U
NOHATUU: BUJ, MNONYJsALMs, TFeHOPOHJ, 3BOJIIOLMS, JBWXKYIIUE CUJIbI
(bakTOpHI) 3BOJIIOIUY, NPUCNOCO6JEHHOCTD OpraHM3MOB,
BU/I000pa30BaHUe, 3KOJIOTHUYECKHE (AKTOPbl, 3IKOCUCTEMA, NMPOAYLEHTHI,
KOHCYMEHTbBI, peyLEeHTb], LiENU NUTAaHUS, 3KOJIOTUYEeCKas MNHUPaMHUJa,
o6uoreolneHo3, 6uocdepa;

yMeHHUe U3JaraTb 6M0JI0THYECKHE TeOpUHU (3BOJIIOLIMOHHAsA Teopus Y.
JlapBrHA, CUHTeTUYeCKasl TeOpUsl 3BOJIIOIIMHU), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogzpiieBoro cxozctBa K. M. Bapa, uepesoBaHUs IJ1IaBHBIX HallpaBJIeHUN
u nyrtei sBoarouund A. H. CeBepuoBa, ydyeHuss o 6Guocdepe B. M.
BepHaackoro), onpegensTb TpaHUllbl WX NOPUMEHUMOCTH K >KHUBbIM
cucTeMam;

yMeHHUe BJIaZIeTb MeTOJlaMM HayyHOro IO03HAaHUs B OHOJIOTUU:
HaOJIIO/leHUe U OINHCAaHWE J>KUBbIX CHUCTEM, IPOIECCOB U SBJEHUH,
opraHusanusi U  [poBeJleHHe  OUOJIOTUYECKOTO  3KCIEePHUMEHTA,
BbIJ|BM>KEHUE TUIIOTE3bl, BbISIBJIEHHME 3aBUCUMOCTH MEX/y UCCIeyeEMbIMU
BeJIMUMHAMK, 00'bSICHEHHE MOJYYeHHBIX Pe3yJbTaTOB, UCIO0JIb30BAaHHBIX
HAy4yHbIX MOHSATUW, TEOPUH K 3aKOHOB, YMEHHe JieJlaTb BbIBOJIbl Ha
OCHOBAHMU MOJYYEHHbIX PE3Y/IbTATOB;

yMeHUe  BbIJIeJIAITh  CYlLleCTBeHHble  MPU3HAKU  CTPOEHUs
OUOJIOTUYECKHUX  OO'BEKTOB:  BH/JIOB,  MOMNYJALMH,  MNPOAYLEHTOB,
KOHCYMEHTOB, peJylleHTOB, 6UOTeolleHO30B U 3KOCUCTEM, 0COOGEHHOCTHU
IPOLIECCOB: HaCJeJCTBEHHOW HW3MEHYUBOCTH, €CTECTBEHHOro O0TO60pa,
BU/JI000pa30BaHMUsl,  MPUCIOCOOJEHHOCTU  OPraHM3MOB,  JeUCTBUSA



3KOJIOTUYECKHUX (PAKTOPOB HA OPraHU3Mbl, EPEHOCA BEIECTB M MOTOKA
3HEPTUH B 3KOCUCTEMAX, aHTPOIIOreHHbIX U3MEeHEeHUH B 3KOCHCTeMax CBOel
MECTHOCTH, KpYyroBOpOTa BeEIECTB U OUOreOXMMHUYECKUX LIMKJIOB B
orocoepe;

yMeHWe TMPUMEHSATb IOJydeHHble 3HaHUSA JJisd OObSICHEHUS
OUOJIOTUYECKHUX TMPOIECCOB W SBJEHUM, [ NMPUHATHUS MNPAKTUUYECKUX
pellleHUH B NMOBCEJHEBHOM >KU3HU C IieJibl0 obecrieyeHUs1 6€30MacHOCTU
CBOEro 3/I0pOBbSl U 3/I0POBbSI OKPYXKAMOLUX JIIOJEH, CObJI0JeHUs] HOpM
rpaMOTHOTO NOBEJEHHS B OKPYXKaloIlled MPUPOAHOUN Cpejie, TOHUMaHUe
HEO0OXO0JIMMOCTH MCII0Jb30BaHUS JOCTHUXXKEHHWH COBpEMEHHONW OHOJIOTUH
JIJIS1 paljMOHa/JIbHOTO PUPO/0M0J1b30BaHHS;

yMeHUe pellaTh 3JleMeHTapHble 6MO0JIOTHYEeCKHe 3a4a4U, COCTABJISATh
CXeMbl IlepeHoca BeLeCTB U 9HEPTHUU B 9KOCUCTeMax (LieNu MUTaHUs );

yMeHHe BBIMOJHATb JiabopaTOpHble M MpPaKTHYeCKHe PaboThl,
cob/oaTh MpaBWja 0OpU paboTe ¢ y4eOHBIM U J1abOPATOPHBIM
000py/10BaHUEM;

yMeHHe KPUTUYECKU OLleHUBATbh U UHTEPNPETHPOBATh UHPOPMALUIO
OMOJIOTUYECKOTO COZlep>KaHHs, BK/IIOYAIOIIYI0 MICEBJJOHAYYHbIe 3HAHUS U3
Pa3JIMYHBIX HMCTOYHUKOB (CpeJicTBa MaccoBOM HWHoOpMaAIUH, HAY4YHO-
NonyJispHble MaTepHaJibl), pacCMaTPUBATh IJI06abHbIE 3KOJIOTUYECKUE
npo6JjieMbl COBpPEMEHHOCTH, (GOpPMHUPOBAThb IO OTHOLIEHUID K HHUM
COOCTBEHHYIO MO3UIIUIO;

yMeHMeE CO3/]laBaThb COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHNS,
06006111as8 OUOJIOTUYECKYI0O HWHPOpPMAILMI0 M3 HECKOJbKUX HCTOYHHUKOB,
rpaMOTHO UCIO0JIb30BaTh MOHATUNHHBIN annapaT 6UOJIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
Ne HauMeHOBaHUue KosinyecTBO 4acoB
JseKTpoHHbIE (MPpOBHIE)
n/ | pasjaesioB U TeM [IpakTUYecKue
Bcero oGpa3oBaTeJ/ibHbIE PeCcypChl
n NnporpaMMbl pa6oThl
buoJiorus Kak 5 0.5 bubanoreka LIOK
HayKa ' https://m.edsoo.ru/7f41c292
JKuBble cucTeMbl Bu6 OK
S 1 0.5 noauoTteka Il
https://m.edsoo.ru/7f41c292
OopraHu3anus
XUMHU4YeCcKUu
bubaunoreka LIOK
COCTaB U 8 1
https://m.edsoo.ru/7f41c292
CTpPOEHUE KJIETKHU
KusnenedareabHo 6 0.5 bu6saunoTteka [JOK
CTb KJIETKH ' https://m.edsoo.ru/7f41c292
Pa3sMHoOXeHHe U
WH/JUBH/JyaJIbHOE 5 1 bubaunoreka LIOK
pa3BuTHUE https://m.edsoo.ru/7f41c292
OpraHu3MoOB
HacnencrBeHHOCT
b U 8 15 bu6sunoTteka [JOK
N3MEeHYHUBOCTh ' https://m.edsoo.ru/7f41c292
OpraHM3MOB
Ceneknus 3 0 bubaunoreka LIOK



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

OpPraHMU3MOB. https://m.edsoo.ru/7f41c292
OcHoBBI
OGUOTEXHOJIOTUU
PesepBHOe BpeMA 1 Buborexa LOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBa | KosmmyecTBO 4yacosB
HUe
Ne JsieKTpoHHbIE (MPpOBbLIE)
pa3/ieJioB U IIpakTHYeckue
n/m Bcero oOGpa3oBaTeJ/IbHbIE PeCcypcChbl
TEeM paGoTHI
NporpaMmbl
JBOJIIOLIMOH
bubaunoreka LIOK
1 Has 9 4
https://m.edsoo.ru/7f41cc74
6uoJsiorusa
Bo3HHKHOBe
HUe U By LIOK
nbamoTekKa

2 a3BUTHE 9 0.5
P https://m.edsoo.ru/7f41cc74
»KU3HU Ha
3eMiie
OpraHusmel

3 7 c 0.5 bubaunoreka LIOK
OKpy»Karolna ' https://m.edsoo.ru/7f41cc74
g cpena
CoobliecTBa

4 U 9 1 bu6snoTteka [JOK
3KO0JIOTUYECK https://m.edsoo.ru/7f41cc74
Ve CUCTEeMbI

c PesepBHOe ) 0 Bbub6anoTeka [IOK
BpeMsd 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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INOYPOYHOE IIJ/IAHUPOBAHHUE

10 KJIACC
J1eKTpoHHBIE HUPPOBBIE
Nen/m Tema ypoka KosmyecTtBo P uudpp
oGpa3oBaTeJ/ibHbIE PeCypChl
4acoB
IIlpakTHyeckue
Bcero P
pa6oThI
bubaunoreka LIOK
buoJjiorus B
1 CHCTEMe HAVE 1 https://m.edsoo.ru/863e6122
y https://m.edsoo.ru/863e632a
MeTobl NO3HAHUA
»KMBOU NPUPO/BI.
[IpakTHyeckas
pabota Ne 1
5 «Hcnosib3oBaHue 1 0.5 bubanoreka LIOK
pas3IMIHBIX ' https://m.edsoo.ru/863e6122
MEeTO/I0B MPH
U3y4eHUHU
OUOJIOTHYECKHUX
00'bEKTOB»
buosiornyeckue
3 CUCTEMBI, IPOIeCChI 1 BuGmorexa [[OK
» Tipot https://m.edsoo.ru/863e6564
Y UX U3y4YeHUe
4 XUMHUYEeCKHH COCTaB 1 bubauvorteka LIOK
KaeTku. Boga n https://m.edsoo.ru/863e674e



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

MHUHEpPaJIbHbIE€ COJIN

Benku. Coctas u

bubsunoTteka LJOK

5
CTpOeHUe OesIKOB https://m.edsoo.ru/863e6b72
depMeHTbI —
OUO0JIOTHYECKHE
KaTaJn3aTophl.
JlabopaTopHas
paboTta N2 1 Bu6 110K
HOJMOTEKA
6 «H3yyeHue 0.5
y . https://m.edsoo.ru/863e6b72
KaTaJIUTUYECKOH
AKTUBHOCTH
depmeHTOB (Ha
npuMepe aMuIa3bl
WJIM KaTaJasbl)»
bubaunoreka LIOK
7 YraeBoapl. JIunuabl
A A https://m.edsoo.ru/863e6870
3 Hyk/ienHOBbBIE bubaunoreka LLOK
KUCA0ThI. AT® https://m.edsoo.ru/863e6d5c
HcTopus 1 MeTO/ibl
bubauoreka LIOK
9 M3y4YeHUs KJIEeTKH.
https://m.edsoo.ru/863e6e88
KieTouyHas Teopus
KineTka kak
10 1leJIOCTHAas »KUBas
cucreMa
11 CtpoeHue 0.5 bubauorteka LLOK

3YKapUOTUYECKOHN

https://m.edsoo.ru/863e6ff0



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

KJIETKHU.
JlabopaTopHas
paboTta Ne 2
«M3yyenue
CTpOEHUs KJIETOK
pacTeHuH,
KUBOTHBIX, [PUOOB
Y OaKTepUH MoJ,
MHUKPOCKOIIOM Ha
TrOTOBBIX
MHUKpoIpenapaTax
Y UX ONMCaHUEe»

https://m.edsoo.ru/863e716c

12 O6MeH BelecTB bubaunoreka LIOK
WU MeTaboIu3M https://m.edsoo.ru/863e766¢
13 doTocHHTES. bubanoreka LIOK
XeMOCHHTE3 https://m.edsoo.ru/863e7c98
14 JHepreTU4YECKUU Bubsnoreka LIOK
0oO6MeH https://m.edsoo.ru/863e7aae
JKn3HeHHBIN UK
KJIEeTKHU. JlesieHue
KJeTKH. MUTO3.
15 JlabopaTopHas 0.5 Bbub6anoTeka [IOK
pa6oTa Ne 3 ' https://m.edsoo.ru/863e7dc4
«HabJusronenue

MHTO34a B KJIeTKax
KOHYHMKa KOopeliKa



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JIYKa Ha TOTOBBIX
MHUKpoIIpenapaTax»

BuocuuTes 6esika.

16 Peaknus bubauoreka LIOK
MaTpPUYHOTO https://m.edsoo.ru/863e796e
CHUHTe3a

17 Tpancnsanua — BubauoTteka LLIOK
6uocHHTe3 OeJsika https://m.edsoo.ru/863e796e
HeksieTo4yHbIe

bubauoreka LIOK
18 bopMbl XKU3HU —
https://m.edsoo.ru/863e7540
BUPYCHI
®opmbl BubaunoTteka LLOK

19 pPa3MHOXeHUA https://m.edsoo.ru/863e81b6
OpPraHu3MOB https://m.edsoo.ru/863e831e

20 Meiios bu6sunoreka I[JOK

https://m.edsoo.ru/863e7f4a
O6pasoBaHue 1
pa3BUTHE MOJOBBIX
KJIETOK.
OnsiozoTBOpEHME.

21 JlabopaTopHas 0.5 Bbub6anoTeka [IOK
pabota Ne 4 https://m.edsoo.ru/863e81b6
«H3yyenue

CTPOEHHS MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»



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

22

HUHauBuyaibHOE
pa3BUTHE
OpraHHW3MOB

bubauoreka LIOK
https://m.edsoo.ru/863e8436

23

['eHeTHKa — HayKa
0
HACJ/1eCTBEHHOCTH
Y U3MEHYUBOCTHU

bubsunoTteka LJOK
https://m.edsoo.ru/863e86f2

24

3aKOHOMEpPHOCTHU
HacJieJOBaHHUS
IPHU3HAKOB.
MoHorubpuaHoe
CKpelBaHUe

bubauvoreka LIOK
https://m.edsoo.ru/863e8878

25

JurubpuiHoe
CKpellluBaHHUe.
3aKoH
He3aBUCUMOTI0
HacJieZJOBaHUA
INPHU3HAKOB

bubauoreka LIOK
https://m.edsoo.ru/863e89a4

26

CuenJieHHOe
HacjeJloBaHUe
NPU3HAKOB.
JlabopaTopHas
pa6orta Ne 5
«H3yyenue
pe3yJbTaToB
MOHOTUOPUJHOTO U

0.5

bubauoreka LIOK
https://m.edsoo.ru/863e8c60



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

JUTUOPUJITHOTO
CKpelUBaHUs y
Jpo30dubl HA
rOTOBBIX
MUKpONpenapaTax»

27

'eHeTHKa moJia.
HacnepoBaHue
NPU3HAKOB,
ClLleNJIEHHBIX C
10JIOM

bubaunoTteka IJOK
https://m.edsoo.ru/863e8c60

28

HM3MeHYUBOCTb.
HenacneacrBeHHas
M3MEHYUBOCTb.
JlabopaTopHas
paboTa Ne 6.
H3y4yeHue
MoUPUKALIMOHHOM
M3MEHYUBOCTH,
NOCTpPOEHUE
BapHaIMOHHOI'O
pdaaau
BapHalMOHHOM
KPUBOU»

0.5

bubauoreka LIOK
https://m.edsoo.ru/863e8efe

29

HacnepncrBeHHas
M3MEHYUBOCTbD.
JlabopaTopHas
paboTta Ne 7.

0.5

bubsunoTteka [JOK
https://m.edsoo.ru/863e8efe



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

«AHa/sIM3 MyTauuu y
JIpo30QUIbI HA
rOTOBBIX
MHUKpoOIlpenapaTax»

30

['eHeTHKa 4yesioBeKa

bubsunoTteka LJOK
https://m.edsoo.ru/863e8d78

31

Pe3epBHBbIN YPOK.
0606111eHMe 0
TeMe
«HacnencrBeHHocT
b ¥ U3MEHYUBOCTb
OpTraHU3MOBY»

32

CesleK1Ms Kak
HayKa Y Mpo1ecc

bubauvoreka LIOK
https://m.edsoo.ru/863e9214

33

MeToabl U
JOCTHDKEHHUS
ceJIeKIIMU pacTeHU U
1 XKUBOTHBIX

bubanoreka LIOK
https://m.edsoo.ru/863e9214

34

BruoTexHoJI0THS KaK
oTpacjb
POU3BOJCTBA

bubauoreka LIOK
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

JJIeKTpOHHbIe BUPPOBbIE

Ne n/m Tema ypoka | Kosmmyectso
oGpa3oBaTeJ/ibHbIE PeCcypChl
4acoB
KoHTpO/IBH IIpakTHYeckK
Bcero P p
ble paGoThbI e paboTsbl
JBOJIIOLUS U
1 METOLLI 68 1 bubanoreka LIOK
A https://m.edsoo.ru/863ea20e
H3y4YeHUs
UcTopus pa3BuTHUA
. bubauoreka LIOK
2 npeJicTaBJeHUN 06 1
https://m.edsoo.ru/863e9570
3BOJIIOIUU
bubaunoreka LIOK
3 MUKpPO3BOJIOIUA 1
p a https://m.edsoo.ru/863e9cle
[Tonysianusa Kak
3JieMeHTapHas
eJIMHUIA BUJA U
3BOJIIOILIMH.
4 JlabopaTopHas 1 0.5 Bu6snoTeka LIOK
pa6ora Ne 1 ' https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB
no
MopdoJI0THIECKOMY
KpUTEPHUIO»
5 | JBuxyliue cUJbl 1 bubauvoreka LIOK



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

(a;1eMeHTapHbIE
dakTophbl)
3BOJIIOIIUHU

https://m.edsoo.ru/863e9da4

EcTecTBeHHBIN
0T60p U ero GopMbl

bubaunoreka LIOK
https://m.edsoo.ru/863e9ed0

Pe3ysibTaThl
3BOJIIOLIUU:
NpUCIIOCOOJIEHHOCT
b OPTaHU3MOB U
BU/I000pa30BaHMUe.
JlabopaTopHas
paboTa Ne 2
«Onucanue
NpPUCIIOCOOJIEHHOCT
W OpraHu3Ma u eé
OTHOCHUTEJIBHOTO
XapakTepa»

0.5

bubauvorteka LIOK
https://m.edsoo.ru/863e9fde

HanpaBisienus u
nyTH
MaKpO3BOJIIOLIUU

bubauoreka LIOK
https://m.edsoo.ru/863e9cle

HeobpaTumocThb
9BOJIIOLIM U

HcTopus »KU3HU Ha
3emJie U METO/bI €€
U3y4eHUs

['unoTtessl

bubsnoTteka [JOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

NPOUCXOXKIEHUS
’KM3HU Ha 3eMJie

https://m.edsoo.ru/863ea5a6

Pa3BuTune :KU3HU Ha
3eMJie 110 3paM U
nepuozaM

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

OcHOBHbIE 3TaNbI
3BOJIIOLIU
pacTUTENIbHOTIO U
KUBOTHOTO MUDpa.
[IpakTHyecKkas
pabora Ne 1
«HU3yyenune
VICKOTIaeMBbIX
OCTaTKOB pacTeHUU
Y ’KUBOTHBIX B

0.5

bubaunoreka LIOK
https://m.edsoo.ru/863ea8bc

KOJIJIEKLIUSIX»
CoBpeMeHHas
cucTeMa bubaunoreka LIOK
OpraHUYecKoro https://m.edsoo.ru/863ea48e
Mupa
JBOJOLUS

bubauoTteka [JOK
yes0BeKa

https://m.edsoo.ru/863eac2c
(aHTpOMOreHes)

JByKy1ye cUbl

(bakTophI)
aHTpoIoreHesa

bubsnoTteka [JOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

OCHOBHbBIE CTaIUU
3BOJIIOIIUU
YyesJI0BeKa

YesioBeyecKHe pachl
Y IPUPOJIHbIE
aJlanTalyu
yeJioBeKa

bubsunoTteka LJOK
https://m.edsoo.ru/863eaea2

Pe3epBHbIHN YPOK.
0060611eHM1e O
TeMe
«Bo3HUKHOBeHUE U
pPa3BUTHE KU3HU HA
3eMmiie»

JKOJIOTHUA KaK
HayKa

Cpenpl 06UTaHUS U
3KO0JIOTUYECKHE
dakTophI

bubauoreka LIOK
https://m.edsoo.ru/863eafec

AbuoTuyeckue
dakTopHI.
JlabopaTopHas
pab6oTa Ne 3.
«Mopdosioruueckue
0COOEHHOCTH
pacTeHu# U3
Pa3HBIX MeCT

0.5

bubauoreka LIOK
https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

OOUTAHUS».
JlabopaTopHas
paboTa Ne 4.
«BsimsgHue cBeTa Ha
POCT U pa3BUTHE
YepeHKOB KoJieyca»

BuoTtunyeckue
dakTophl

bubauvoreka LIOK
https://m.edsoo.ru/863eb348

JKoJIOTUYeCcKHe
XapaKTepUCTUKHU
HNOMYJISLUH.
[IpakTHyeckas
paboTta Ne 2
«IlopcuéT
NJIOTHOCTHU
HNOMNyJIALUNA Pa3HbIX
BHU/IOB paCTEHUU»

0.5

Coob1ecTBa

bubauoreka LIOK
OpraHu3MoOB —

https://m.edsoo.ru/863eb46a
OHOI1eHO03
JKoJIoTUYeCKUE

bubauoreka LIOK
CHUCTEMBI

https://m.edsoo.ru/863eb46a
(axocucTeMnbl)
OcHOBHBbIE

bubsnoTteka [JOK
MoKasaTeJu

9KOCHCTEMBEI.

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

JKOJIOTHYeCKUue

nUpaMu/ibl.
CBoiicTBa
3KOCHUCTEM.
Cykueccusa

2 [IpupoaHbie

8 3KOCUCTEMBI

2 | AHTpoOImoreHHbie

9 3KOCHUCTEMBbI
buocdepa —

3 dep Bubsunoreka LIOK
rjao6ajabHas

0 https://m.edsoo.ru/863ebb5e
3KOCUCTeMa 3eMJIU
3aKOHOMEpPHOCTHU

3 e — bu6siunoreka [[OK

1| ™ https://m.edsoo.ru/863ebd16
6uocdepsbl

3 YesioBe4eCcTBO B

2 | o6uocdepe 3emau
CocyiiecTBoBaHHe

3 it Bubsmnoreka LIOK
NpUpPO/bl U

3 https://m.edsoo.ru/863ebale
YyeJioBe4YecTBa
Pe3epBHBbIN YypOK

3 00606111eHHe TeMBbI

4 «Coob1ecTBa U

9KOJIOTUYECKHE
CUCTEMDbI»



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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2.5







YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATE/ILHOTO
MPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbBI V11 YYEHUKA

METOANYECKHUE MATEPHAJIbI JIA YYUTEJIA

OHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPChBI CETH

UHTEPHET
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