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Pabouast nporpamma
cpeonez2o(nonnozo) oouiezo oopazosanusn no ouonozuu 0aa 10 -11 knaccoe «Qowan ouonozun»

asemopos U.b. Azaghonoesoii, B.U. Cusoznazoea E.T. 3axapoeoil.

IosicuuTelLHAA 3aIUCKA

Pabouast mporpamma no 6monoruu st 10 - 11 xaccoB cocTaBieHa B TOJIHOM COOTBETCTBUH ¢ DenepaibHbIM KOMIIOHEHTOM ['0Ccy1apCcTBEHHOTO

CTaHJIapTa cpeHero (MoJHOoro) o0IIero 00pa3oBaHus, Ha OCHOBE:

v

[IpumepHoO#l mporpamMmbl cpeaHero (ToJIHOTO) oOmiero oOpa3oBaHHWsS MO OWOJIOTMM M aBTOpPCKOM mporpammbl W.b. Aradonooii, B.H.
CuBornazoBa (Ilporpammbr ans oOmieoOpasoBarenbHbIX yupexxaeHuid. llpupomoBenenue. 5 kiacc. buomorumsa. 6-11 xmaccsl. — 5-e
u3a.,crepeorur.. — M.: [Ipoda, 2010

Pa6ouas nporpamma (10—11 kmaccsl) 1715 0611€00pa3oBaTeNbHBIX YUpPEXKISHUN COCTaBIeHa Ha OCHOBE
C YUETOM ClIeyoIIeld HOpMaTUBHOM Oa3bl:

v

<

AN

®denepalibHOTO TOCYIapCTBEHHOTO0 00Pa30BaTEIbLHOTO CTaHJIApTa CPEAHEro O0IIero oOpa3oBaHMs, YTBEPXKIEHHOTO MpHkazoM MuHOOpHAayKH
Poccun ot 17 mas 2012 1. Ne 413 «O0 yrBepkaeHun (eaepaqbHOr0 TOCYJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHIAapTa CPEeIHEro OoOIIero
oOpazoBanus» (¢ u3MeHeHusMH 1 gonojgHeHusMH [Ip Ne 1578 ot 31.12.2015 u Ne 613 ot 29.06.2017)

[Tpukaza Munmnpocsemenuss Poccun ot 20.05.2020 N 254 (¢ usmeHeHussMH M AonoiHeHusMu oT 23.12.2020 npuka3 MHHIPOCBEIIEHUS
Poccun No766) "OO yrBepxkacHHM (enepalbHOTO TMepeyHs Y4eOHHKOB, AOMYIICHHBIX K HMCIHOJB30BAaHUIO TMPU PEATH3alUA HUMEIOITUX
TOCYJapCTBEHHYIO aKKpEIUTAIMIO 00pa3oBaTelIbHBIX MPOTpaMM HAYaJIbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHEero ooOmero oopa3oBaHHS
OpraHMU3alMsIMH, OCYHIECTBISIOIUMU 00pa30BaTEbHYIO A€ATEIbHOCTD"

[TocTraHoBNEeHMS TJIaBHOTO caHMTapHOro Bpaua Poccuiickoit @enepauuu ot 28 ceHtss0ps 2020 roma Ne28 «OO6 yTBEp»KACHUU CAHUTAPHBIX
npaBui CI12.4.3648-20 "CaHuTapHO-3IUACMHUOJIOTHYECKHE TPEOOBAHUS K OpTraHU3AIMsIM BOCIUTAHUS M OOYYEHHMsI, OTIbIXAa U 03JI0POBIICHUS
JeTeil 1 MoJIoexku';

Cannrapupix mpaBui u HopMm CanlluHa 1.2.3685-21 ot 28.01.2021 Ne2 «I'urneHudeckue HOPMATHUBBI U TpeOOBaHUSA K OOECIECYCHHIO
6e30macHOCTH U (WiK) O€3BPEAHOCTH AJIs YeIOBeKa (PaKTOPOB CPebl OOUTAHUSY;

OcHoBHOI 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanust MAOY «'mmuazus Ne 13

[TporpamMMbl BOCIUTAaHUS M COLMATM3ALNN 00Y4aIOIUXCs

VYyeOnoro mnana MAOY «'umuazust Ne 13

Crucka y4eOHMKOB 00Opa30BaTENbHOTO YUYPEXKACHHUS, COOTBETCTBYyIomeMy @DenepaabHOMY NEPEYHIO YUYE€OHHMKOB, YTBEPXKIACHHBIX,
PEKOMEHIOBaHHBIX (JIOMYIIEHHBIX) K MCIOJb30BAaHUIO B 00pa30BaTEIbBHOM IMpoIiecce B 00pa3oBaTeNbHBIX yupexaeHusx Ha 2017 - 2018 yu.
rofl, peaTn3yIoUINX IporpaMMsl o0miero oopasoBanus B coorBerctBun ¢ ®I'OC.



N3yuenne OMOIOTUHU HA CTYTNIEHU CPEIHETO (TIOJTHOTO) 00IIero oOpa3oBaHus B CTapIIel MKoJe Ha 0a30BOM YPOBHE HAMPABJICHO HA IOCTHKCHUE
CHEAYIOIIMX LeJIeH:

v OCBOEHMe 3HAHMI 0 OMOJOrMYECKUX CUCTeMax(KJIeTKa, OpraHu3M, BUJ], SKOCHCTEMA);UCTOPHH PAa3BUTHS COBPEMEHHBIX MPEICTaBICHUI
O JKUBOW MpPHUPOJE; BBIJAIOIIUXCA OTKPHITHAX B OHMOJIOTMYECKOH HayKe; poiM OHOJOrMYecKOoW Hayku B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA; METOAAaX HAYYHOT'O MTO3HAHUS;

v OBJIaJleHHe YMEHUSIMH OOOCHOBBIBATH MECTO M POJIb OMOJOTUYECKUX 3HAHWM B MPAaKTUYECKON AEATEeIbHOCTU JIOACH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH; MPOBOAMTH HAONIONEHUS 32 HPKOCHUCTEMaMU C IIeJIbI0 UX OINMCAaHUS M BBISABICHUS E€CTECTBEHHBIX W AHTPONOTEHHBIX
M3MEHEHMI; HAXOUTh U aHAJTM3UPOBATH HH(OPMAIIHIO O KUBBIX 00BEKTaX;

v Pa3BUTHE II03HABATCIIBHBIX HHTCPECOB, HHTCIIJICKTYaJIbHBIX MW TBOPYCCKUX CHOCO6HOCTCI‘/JI B TMpOLCCCC H3YUCHUSA BbIAAIOMIUXCA
JTOCTIDKEHUH OWOJIOTHH, BOLICAIINX B OOILICUYEIOBEUECKYIO KYJIBTYPY; CIOXKHBIX M HPOTHBOPEUMBBIX ITyTEH pa3BUTHS COBPEMEHHBIX HAyYHBIX
B3IJISLJIOB, WJEH, TECOPH, KOHUEMIMN, Pa3iIWYHBIX TUHOTE3 (O CYHUIHOCTH M IMPOMCXOXKICHHUU JKU3HHU, YEJIOBEKa) B XOA€ pabOThl C pa3sTUYHBIMU
WUCTOYHUKAMU MHPOPMAIINH;

v BOCIIHTAHNE YOSKICHHOCTH B BO3MOXXHOCTH MTO3HAHUS KUBOH MPUPOJIBI, HEOOXOIUMOCTH OEPEKHOT0 OTHOLICHHUST K IPUPOIAHON cperie,
COOCTBEHHOMY 3/I0POBBIO; YBKEHUS K MHEHHUIO OMITOHEHTA NP 00CYKIECHUN OMOJIOTHYECKUX MPoOIIeM;

v HCI0JIb30BAHUE NMPUOOPETEHHbIX 3HAHUNA M YMEHUI B MOBCEJIHEBHOW KM3HM IS OLICHKH IMOCJIEIACTBHI CBOEH IEATEIBHOCTH IO
OTHOIICHHUIO K OKPYKAIoOIIeW cpene, 3M0POBBI0 JPYTHX JIOACH M COOCTBEHHOMY 3J0POBBIO; OOOCHOBAaHUS WU COOMIOAEHUS MEp MPOQPHIAKTUKH
3a00JIeBaHUM, TIPABUII TIOBEJICHUS B TIPUPO/IE.

MecTto npeamera B yueOHOM ILJIaHE:

B cooTBeTcTBHM ¢ y4eOHBIM TIJITAHOM IIKOJIBI Ha m3ydeHue ouosioruu B 10 u B 11 kiraccax orBoautcs 1 yac B Henento, 34 yaca B TO/I.

JlaHHas mporpaMma peanzyercs ¢ moMolrbio yueOnuka: buonorus. O6mas ouonorus. ba3ossriii yposens. 10 kinacc. Apt. B.M. CuBornaszos, U.b.
Aradonona, E.T. 3axaposa M, Jlpoda. 2014 r. buonorusa. O6mas 6uonorus. bazossiii ypoBens.11 kmacc. Apt. B.M. CuBornazos, U.b. Aradonosna,
E.T. 3axapoBa M [lpoda. - 2013 r.

Peanuzarust maHHOW mMpOTpaMMBI CIIOCOOCTBYET HCIIOIB30BAHUIO Pa3HOOOpa3HBIX (GOpM OpraHu3alud y4eOHOTO IMpoIecca, BHEIPEHUIO
COBPEMEHHBIX METOJIOB OOYUEHHUS U MEeJarOrMYeCKUX TEXHOJIOTUH.

PabGouast mporpamma mnpemycmarpuBaeT (GOPMHPOBAHHE Yy YyYaIUXCsA OOMEydeOHbIX yMEHUH ¥ HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
JEeSTeIbHOCTH W KJIIOYEBBIX KOMIIETEHIMH. B STOM HampaBlIeHWH TPUOPUTETAM SIBIISIOTCS: HCIOJIB30BaHUE IS TO3HAHUS OKPYXKAIOIIETO MHUpa
pPa3IMYHbIX METONOB (HAOMIOACHMS, W3MEpPEHUs, OIBIThI, SKCIEPHUMEHT); HCIOJb30BaHUE [IJIsl PEHICHMs] TO03HAaBATEIbHBIX 3a7au Pa3IMYHBIX
HMCTOYHUKOB MH(GOPMAIIUH; COOIOICHHE HOPM U TPABUJI MOBEJCHUS B KAOMHETe OMOJIOTHH, B OKPYXKAIOIIEH cpejie, IPaBmil 3[0POBOTO 00pasa *KU3HHU.

B xypce 6uonoruu mist 10-11 kmaccoB mporpamma OCyIIECTBISIET HHTETPUPOBAHUE OOIEOMOTOTUYECKUX 3HAHUN, B COOTBETCTBUU C MPOIIECCaMU
JKU3HUA TOTO WIJIM WHOTO CTPYKTYPHOTO YPOBHSI OpraHU3allMK KUBOM Mmarepuu. llpu 3TOM B mporpamme emie pas3, HO B JIpyroMm Bujue (B HOBOA
CUTYallM1) BKJIIOUAIOTCA OCHOBOIIOJIAraONINe MaTepraibl O 3aKOHOMEPHOCTSX KUBOW MPUPOJIbI, PACCMOTPEHHBIE B IPEIIIECTBYIOLIUX KIaccax, KaK
C UeNbI0 aKTyall3alMh paHee MPHOOPETEHHBIX 3HAHWW, TaK W M WX YyOIyOlleHus W OO0OOIICHHS B COOTBETCTBUU C TpeOOBaHUSMU
00pa3oBaTebHOI0 MUHIMYMA K U3YYCHHIO OMOJIOTHH B TIOJTHOM CpeHel IIKoJIe Ha 0a30BOM YPOBHE.



B 10 u 11 knaccax mpemycMaTpuBaeTCsl MPOJIOJDKCHHE M3YYCHHE TCOPETHUYECKUX ¢ MPHUKIAAHBIX OCHOB o0miei Owomorun. B 10 kmacce
u3yyvarotcs pasnensl «buonorus kak Hayka. MeToasl HaydHOro rno3HaHusy», «Kierkay, «Opranusmy; B 11 kiacce — «Buny, «kocucreMb».

Jlnia npuoOpeTeHns MpaKTUYECKUX HABBIKOB U MOBBILICHHS YPOBHS 3HaHUN B pabouyro MPOrpaMMy BKIIFOUEHBI JJAOOpATOPHBIE U MPAKTUYECKUE
paboThl, MpeIyCMOTPEeHHbIE aBTOPCKOM mporpammoit u [Ipumepnoii nporpammoit. [Ipu cocraBneHnn KajaeHIApHO — TEMAaTHYECKOTO TUIAHUPOBAHUS
MIPOBEJICHO COOTHECEHHE JIa0OpATOPHBIX U MPAKTUYECKUX pabOT aBTOpCcKOM nmuHuM u [IpumepHoil mporpamMmel.

JlaGopaTopHble u IpaKTUYeCKHe PabOThI IO OMOJIOTHH JEATCS Ha JABE TPYIIBI: HApaBJICHHBIC HA (JOPMUPOBAHHUE Y YUAIIMXCS OOMINX YIeOHBIX

YMEHUH U HaBBIKOB, 0OOOIIEHHBIX CIIOCOOOB IESATEIHLHOCTH, HAlpaBIIEHHBbIC HA OINpPE/IEICHHUE YPOBHS TOTOBHOCTH OOYYAIONIMXCS HA NMPAKTHUKE
IIPUMEHSATD [10Jy4YEHHBIC 3HAHUS.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Kypca 0M0JI0THH.
JlesiTensHOCTh 00Pa30BATENBHOTO YUpEKACHHsS 00mero obpa3oBaHus B OOy4eHUM OHOJOTHMU B CpelHEW (IOJIHOHM) IKOoJe AOKHA OBIThH
HaIpaBJieHa Ha TOCTHKEHUE 00yUYarOIIMMHUCS CIEAYIOUIUX PE3YIbTAaTOB: INYHOCTHBIE, METANPEAMETHBIE U MPEAMETHBIE PE3yJIbTaThl OCBOCHHUS.
JINYHOCTHBIMM pe3yIbTaTaMM U3y4EHUS NpeaMeTa «bruonorus sBIsIFOTCS CIEAYIOIUE YMEHHUS:
v' TlocTeneHHo BBICTParBaTh COOCTBEHHOE IIENIOCTHOE MUPOBO33PEHHE;
v 0CO3HaBaTh COBPEMEHHOE MHOr0O0pashe THIIOB MHPOBO33PEHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX, ATCHCTHYECKUX, KYJIbTYPHBIX
TpaauLIUN, KOTOPBIE ONPEAETSIOT pa3Hble 00BICHEHHS MPOUCXOISIIEr0 B MUPE;
MOCTETIICHHO BBIPA0aThIBAaTh CBOM COOCTBEHHbIE OTBETHI HA OCHOBHBIE KM3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMUHBINA )KU3HEHHBIN OIIBIT;
YYHUTBCS IPU3HABATh IPOTUBOPEUYNBOCTh U HE3aBEPIIEHHOCTh CBOMX B3IVIAI0B HA MUP, BO3MOKHOCTh UX U3MEHEHMUS.
VY4YUTBCS UCHOIB30BATH CBOM B3IJIABI HA MHUP Ul OOBSACHEHHS PA3TUYHBIX CUTYAIMH, peIIeHUs] BOZHUKAIOIIMX MPOOJIEM U U3BIICUCHUS
KU3HEHHBIX YPOKOB.
v Oco3HaBaTh CBOM HHTEPECHI, HAXOAUTh M H3y4aTh B y4eOHHKaxX IO PasHbIM IMpeAMeTaM Marepual (M3 MakCHUMyMa), UMEHOLIUit
OTHOILIEHNE K CBOMM MHTEPECAM.
v Hcnonp30BaTh CBOM MHTEPECHI JJIs BHIOOpA WHIMBUIYAIbHONU 00pa30BaTEILHON TPAECKTOPHH, MOTEHIIMAIBHON OymyIieil mpodeccun u
COOTBETCTBYIONIETO MPO(HUIBHOTO 00pa30BaHUSI.
v" TIpuoOperarh OMBIT y4acTHsl B JeJ1aX, IPUHOCAIIUX MOJIB3Y JFOJISIM.

AN

Cpeocmeom  pazsumust IUYHOCIHBIX PE3VIbMAMO8 CYHCUM YUEOHbIUL  MaAmepual, U npexcoescezo npooyKmueHvle 3a0anus yieOHuKa

MeTtanpeAMeTHBIMH pe3yJIbTATAMM U3Yy4eHUs Kypca «buosnorus» sBisercs: popMupoBaHUe YHUBEpCATBHBIX YueOHbIX AeiicTBuil (YV[).
Perynsatusneie YV /I:

v CaMOCTOSTEIBHO 0OHAPYKHUBATh U (POPMYJTUPOBATE MPOOIEMY B KJIACCHOM U MHAMBHUIYaIbHON YIEOHOMN JEATENLHOCTH.

v BbLIBHraTh BEpPCHH PEIICHUS MPOOJIEMbI, 0CO3HABATH KOHEYHBINM PE3yJbTaT, BHIOMPATh M3 MPEIJIOKEHHBIX M MCKATh CAMOCTOSTEILHO
CpeACTBa JIOCTHKEHHS LICIIH.

CocTtaBisTh (MHIMBUAYAIBHO WIK B TPYIIIE) IUIaH PELICHUs POOIeMbl (BBIMOJIHEHUS IPOEKTA).

[TogOupath k Kax a0 npobieme (3amade) aleKBaTHYIO €l TEOPETUUECKYIO MOJIETb.

AN



AN

AN

PaboTast mo mpemyio)KEHHOMY M CaMOCTOSTEIBLHO COCTABJICHHOMY IUIaHY, MCIOJB30BaTh HapsAy C OCHOBHBIMU U JIOTIOJHUTEIHHBIE
CpeaCcTBa (CIIpaBOYHAS JIUTEPATYPA, CIOKHBIC TPUOOPHI, KOMITBIOTED).

[TnanupoBaTh CBOIO MHIWBHUIYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaGOTaTB II0 CaMOCTOATCIBbHO COCTaBJIeHHOMy HJIaHy, CBepHHCb C HUM H 1OCIbIO ACATCIbHOCTH, chpaanm OH_II/I6KI/I, I/ICHO.HBBYH
CaMOCTOATENIbHO TTOTI00paHHbIC CpeACTBa (B TOM uncie u MaTepHeT).

CBOGOI[HO IIOJIB30BATHCA BI:Ipa6OTaHHI>IMI/I KpI/ITepI/IHMI/I OLICHKHK U CaMOOLCHKH, MCXOAAd M3 LCIHM U MMCIOIIUXCS KpI/ITepI/IeB, pa3qua;1
pe3yibTaT M COoCcOOBI IeHcTBHM. B X0/1€ nmpeacTaBieHus MpoeKTa JaBaTh OIICHKY €0 pe3yJIbTaTaM.

CaMOCTOHTeHBHO OCO3HaBaTh HpI/I‘II/IHBI CBOCTO ycnexa N Heycnexa 1 HAaXOOUTh CHOCOGBI BbIXO4a U3 CI/ITyaI_[I/II/I Heycnexa.

YMeThb OIEHUTD CTENEeHb YCIIEITHOCTH CBOCH WHIUBHIYaIbHON 00pa30BaTeIbHOM NI TEIbHOCTH.

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M YepTaM XapakTepa («KaKoB 51»), ONPEIENIATh HAIPABICHUS CBOETO Pa3BUTHS («KaKUM 5
X0Uy CTaTh», «4TO MHE JIJISI 3TOTO HAJIO CIEIATh).

Cpeocmeom ¢hopmuposanus pezynsmuenvix VV][ cayocam mexuonozus npobremnoz2o ouanozca Ha smane usydeHus H08020 Mamepuana u
MEeXHONI02UsL OYEHUBAHUA 0OPAZ0BAMENLHBIX OOCMUNCEHULL (YYEOHBIX YCNEeX08).

Ilo3naBarenpunle YY/I:

v

AN N N NN

AN

AHanmm3upoBaTh, CPABHUBATH, KIACCU(PHUIIMPOBATH M 0000MIATh MOHSTHS: JAaBaTh ONpPENIEICHUE TOHSATHIM Ha OCHOBE M3YYEHHOTO Ha
Pa3NIUYHBIX MIPEeIMeTax yueOHOro MaTepuana;

OCYIIECTBIISTH JIOTHYECKYIO OTIEPAIHIO YCTAHOBIICHUS POJIOBHIOBBIX OTHOIIICHHIA;

0000111aTh TMOHATUS — OCYIIECTBIATH JIOTHYECKYIO OINEpalMI0 Mepexoja OT MOHATUS C MEHBIIUM OOBEMOM K MOHATHUIO C OOJBIIUM
00BEMOM.

CTpouThb JOrHYECKOE PACCYXkICHUE, BKIIIOYAIOIEE YCTAHOBJICHUE IPUUNHHO-CIICICTBEHHBIX CBS3CH.

Co3maBaTh MOJENN C BBIACICHHEM CYIICCTBEHHBIX XapaKTEPHCTUK OOBEKTa, MPeoOpa3OBBIBATh MOJEIH C IENBI0 BBISBICHUS OOIINX
3aKOHOB, OTIPENIEISIONUX JAaHHYIO MTPEIMETHYIO 00JIaCTh.

[IpeacrasnsaTs nHGOpPMAIUIO B BUAE KOHCIIEKTOB, TAOJIHII, CXEM, TPA(UKOB.

[IpeoOpa3oBbiBaTh MHGOPMALIMIO M3 OAHOTO BHIAa B JAPYrodl W BBIOMpaTh ynoOHyI0 uis ce0s GopMmy (uKcanuu U TpeacTaBICHUS
nHpopMaIuu.

[IpencraBnsaTs nHGOPMAIMIO B ONTUMAIBHOM (popMe B 3aBUCUMOCTH OT aJipecarta.

[TonnMass TO3UIIMIO JPYroro, pasiudyaTh B €ro peud: MHEHHE (TOUYKY 3pEHHSs), JOKa3aTelbCTBO (apryMEHTHI), (DaKThl; THUIIOTE3HI,
aKCHOMBI, TEOPHH. J1JI1 TOro caMOCTOSATENILHO UCIIONB30BaTh pa3IMyHbIe BUABI UTEHH (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIILHOE,
MTOMCKOBOE), TPHUEMBI CITYIIIaHUSI.

CaMomy co3maBaTh MCTOYHHMKM HH(OpPMAIMHM PA3HOTO THIA W JJIs PAa3HBIX ayAUTOPHH, COOMIOIaTh HHPOPMAIMOHHYIO TUTHEHY U
npaBuiia HHHOPMAITMOHHOM 0€301TaCHOCTH.

YMeThb HCIONIb30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAI[MOHHBIE TEXHOJIOTMM KaK MHCTPYMEHT JUIsl AOCTHXKEHHsI CBOUX IleNiei. YMeTh
BBIOMPATH aJIEKBAaTHBIC 33/1a4¢ NHCTPYMEHTAIbHBIC IPOTPAMMHO-aNTIapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom popmuposanusn noznasamenvrulx YV cayocum yueonwiii mamepua.



Kommynukatupabie YV /I

v OrcrauBas CBOIO TOUYKY 3PEHUsI, IPUBOJUTL apI'yMEHTHI, TIOATBEPXKIas X (paKkTaMH.

v' B IUCKycCUH yMETD BBIJIBUHYTH KOHTPAPTYMEHTHI, TIEpe()pasupoBaTh CBOKO MBICIH (BJIaJEHHE MEXAaHU3MOM DKBUBAJIEHTHBIX 3aMEH).

V" VYHTBCS KPUTHYHO, OTHOCUTHCS K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IPHU3HABATH OIIKOOYHOCTH CBOEIO MHEHMs (ECIHM OHO TAaKOBO) M
KOPPEKTUPOBATH €TO.

v TlonuMas MO3MIMIO APYroro, pasjinyaTh B €ro peud: MHEHHUe (TOUKy 3peHus), I0Ka3aTelbCTBO (apryMeHThbl), (DaKThl; TUIIOTE3BL,
aKCHOMBI, TEOPHH.

v VMeTh B3MJISIHYTh Ha CUTYAIMIO ¢ MHOM MO3KMIIMK U JIOTOBAPUBATHCS C JIFOBMH UHBIX TIO3MIHA.

Cpeocmeom popmuposanus kommynukamusnolx Y'VJ[ cayocam mexnonozus npodiemno2o ouanoea (nobyxcoarowuil u noosoosuull ouanoe) u
opeanusayus pabomvl 8 MAIbIX SPYANAX, A MAKHCE UCNONb308AHUE HA YPOKAX DNIEMEHMO8 MEXHOI02UU NPOOYKMUBHO20 YMEHUS.

Pesynprathl m3ydenust kypca «OOmas Ouonorusi» mpuBeneHbsl B pasnene «TpeboBaHHMsS K ypOBHIO HMOJATOTOBKHM OOYYarOIIUXCS», KOTOPBIHA
MOJIHOCThIO COOTBETCTBYET CTaHIApTy. TpeOoBaHMs HampaBlIeHbl HA peau3alliio JIeATeIbHOCTHOTO, MPAKTUKOOPHUEHTUPOBAHHOTO U JIMYHOCTHO
OPUEHTUPOBAHHOTO TOJAXOJ0B; OCBOEHHE YYAIIMMMCS WHTEIJIEKTYaJbHOM M IPAKTHUUECKON IESITEIbHOCTH; OBJAJCHHE 3HAHUSAMH U YMEHUIMM,
BOCTPEOOBAHHBIMU B MOBCEIHEBHOW >KHU3HH, MO3BOJSIONIMIMU OPUEHTHUPOBATHCS B OKPY’KAIOLIEM MHUPE, 3HAYMMBIMU ISl COXPAHEHHUS OKPYKaIoLIei
cpeabl 1 COOCTBEHHOTO 3/10POBBSI.

KonTpoab u y4éTr nocTwskeHMil ydanuxcsi BEAETCS MO OTMETOYHOM CHCTeME M HampaBjieH Ha JAUarHOCTUPOBAHUE JOCTHUKEHUS
YUYaIIUMUCS YPOBHS (PYHKIIMOHATIBHON TPAMOTHOCTH.

Hcnonb3yemblie (pOpMBbI KOHTPOJIS U Y4€TAa y4eOHBIX M BHEY4eOHBIX JOCTHKEHUH YYAIUXCSH:

v/ TeKymas arrectanus (IPEeIbABICHUE TPYNIOBBIX MPOEKTOB, TECTUPOBAHMsA, paboOTa 10 WHAMBUIYAIbHBIM KapTOYKAM, CaMOCTOSTENLHbIE
paboThI, TPOBEPOUHBIE PAOOTHI, YCTHBIN M MUCHMEHHBIH OMPOCHI);

v/ arTecTaiys 1o UTOraM 00y4eHHs 3a YETBEPTh (TECTUPOBAHHUE, IIPOBEPOUHLIE PAOOTHI);

v/ arrecranys 10 UTOTaM rojia;

v' (opmsl yuera mpocTixeHui (YpouHas IESTENbHOCTD, aHAM3 TEKYIIEH YCIIEeBaeMOCTH, BHEYPOUHAs JEATEILHOCTh — Y4acTHE B OJNIMMITHAJIAX,
TBOPUYECKUX OTYETAaX, BBICTABKAX, KOHKYpcax U T.1I.)

OcHoBHOI1 (popmoii opranu3anum yaeOHOTO TIpoliecca sIBISIETCS KJIIACCHO-ypOYHas cCUcTeMa. BkadyecTBe TOMOTHUTENBHBIX (HOPM OpraHU3aIuN
00pa30BaTeNbHOrO MpOIEcca MCIONb3YEeTCd CHCTEMa KOHCYJIbTAllMOHHOM MOJIEPKKU, WHIAUBUAYAIbHBIX 3aHATHI, caMOCTosATelNbHas pabdoTa
YUAIIUXCSl ¢ UCTIONIb30BAaHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOIOTUNA. Opranu3aius COnpoBOKICHHUS YJallluXCs HallpaBleHa Ha!

- CO37JaHKE ONTUMAJILHBIX YCIOBHM 00y4YeHHUS,;
- UCKJTIOUEHHE TICUXOTPaBMHUPYIONINX (haKTOPOB;
- COXpaHEHHE IICUXOCOMATHYECKOT0 COCTOSIHUS 3[J0POBbs YUAILIUXCS;

YciaoBue GopMHPOBAHMS KOMIIETCHUMH SIBISETCI—BHEAPEHUE COBPEMEHHBIX IE€JAarOrMYECKUX TEXHOJOTHH, B TOM YHCJIE UHTEPAKTUBHBIX.
HHTepakTUBHBIE TEXHOJIOTUU O0JAJaI0T PSAOM OCOOEHHOCTEH, MO3BOJSIIOMIMX C JIOCTATOYHOM 3(P(EKTUBHOCTHIO HCMOJIB30BaTh MX B IpOLECcCe
oOydeHus OWOJIOTMU: OPraHU3YIOT MpOoLecC MPUOOPETEHHS HOBOTO ONbITAa W OOMEH HMMEIOIIErocs, IMO3BOJSIOT MaKCHUMAaJbHO HCIOJIb30BaTh



JUYHOCTHBIA OMBIT Ka)JOr0 y4YacTHHMKA, MCIIOJB3YIOT COIMAJIbHOE MOJEIUPOBAHHME, OCHOBBIBAIOTCS Ha arMmocdepe COTPYIHUYECTBA, YBAKCHUS
MHEHUS KaXJ10ro, CBOOOIHOTO BBIOOpA JIMYHBIX PELICHHI.

YueoHo-meroauueckasi Jureparypa. B.M. CuBornazos, 1. b. Aradonora, E.T. 3axaposa. O6mas 6uonorus. 10 — 11 kmacc: yuyeOHUK ist
00m1eo0pa3oBaTeIbHBIX YUpexaeHuid. — 2-e uza. —M. JIpoda, 2014.

COJEPKAHHUE ITPOI'PAMMBbI YYEBHOI'O KYPCA 110 BUOJIOI'M UIA 10 KJTIACCA

I''TABA1. BUOJIOI'USA KAK HAYKA. METO/IbI HAYYHOI'O ITO3HAHMS (3 4aca)

OOBeKT u3ydeHus: OMoNOruM — KuBas npupoja. OTINYUTENbHbIE TPU3HAKK KUBOM MPHUPOJIBI: YPOBHEBAsK OpraHu3aius u 3Bomonns. OCHOBHBIE
YPOBHU OpraHM3allUK KMBOU MpHposbl. Buonoeuueckue cucmemvt’. CoBpeMeHHas €CTECTBEHHOHAy4Has KapTHHA Mupa. Ponb OGHONOrMYECKHX
TEOPHii, ueH, TunoTe3 B POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYYHOW KaPTHHBI MUPa. MeTOo bl TO3HAHHUS )KUBOI MPHUPO/IBL.

I'JIABA 2. KIIETKA (10 gac)

PaszButne 3nanuii o xierke (P.Iyx, P.Bupxos, K.bap, M.Ilnetioen u T.lllsann). Kinetounas teopus. Poib KJIETOYHON TEOpUU B CTAHOBJICHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpA.

XuMH4EeCKU cOCTaB KJIETKH. PoJb HEOpraHM4ecKrux U OPraHM4eCKUX BEIIECTB B KJIETKE U OPraHU3Me YeIOBEKa.

Crpoenue kieTku. OCHOBHBIE YacTH M OPraHOM[bI KJIETKH, MX (YHKLIUH; NOsSJEpHble M sAlepHble KJIEeTKU. Bupycel. Mepsl npoduimakTuku
pacnipocTpaneHust BUpYCHbIX 3a0oneBanuil. Ilpodunaktuka CIIMHa.Ctpoenne u ¢ynkuun xpomocoMm. JIHK — HocuTenb HaciaeacTBEHHOM

uHpopmanuu. Yosoenue monexynvt JITHK 6 knemke. 3HaueHue MOCTOSHCTBA YKciia U PopMbl XpoMocoM B kieTkax. ['eH. ['enernueckuii koa. Poas
2eH08 8 buocunmese OenKa.

Jlabopamopusie u npaxmuyeckue pabomol:

e HabmoneHne KIeToK pacTeHUH U )KUBOTHBIX 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U ux OnucaHue
e (CpaBHEHHUE CTPOECHUS KJIETOK PACTEHUHN U )KUBOTHBIX

I')IABA 3. OPT’AHU3M (21 yac)
Opranusm — equHoe uenoe. Mnozoobpasue opeanusmos.

OOMeH BelIeCcTB U MpeBpallleHusl SHEPTHUH — CBOMCTBO KUBBIX OPraHU3MOB. OcobenHocmu 0OMeHa euecma y pacmeHuil, HCUommsix, OaKmepuil.

PasMHoxeHHE — CBOWMCTBO OpraHu3MoB. JleleHue KIETKM — OCHOBAa pOCTa, Pa3BUTHs M Pa3MHOXKEHUs opraHu3MoB. [lomoBoe m Gecmosoe
pa3MHOKEHHE.

OnogoTBOpEHUE, €ro 3HaUeHue. McKyccmeenHoe onvlienue y pacmeHuil U On1000meopeHue Y HCUBONMHUBIX.

WupuBuayanbHoe pa3BuTue opranusma (oHToreHes). [IpuumHBI HapymieHHH pa3BUTHS OpraHM3MOB. MHIMBUAyalbHOE pa3BUTHE YEIOBEKA.
PenponykruBHoe 310poBke. [lociencTBus BAUSHUS alIKOTOJIsl, HUIKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa Pa3BUTHE 3apO/IbIIa YeIOBEKa.




HaCJ'IeI[CTBeHHOCTI) M HW3MEHYMBOCTHP — CBOMCTBa OpTraHu3MOB. I'emetmka — HayKa O 3aKOHOMCPHOCTAX HAaACJICACTBCHHOCTH U
HSMGH‘II/IBOCTH.F.MGHI[GJIB — OCHOBOMNOJOXXHHUK T€HETHKHM. | eHeTuueckas TCPMHUHOJIOTUA HW CHUMBOJIMKA. 3aKOHOMepHOCTI/I HaCcJICJ0BaHUsI,
YCTAHOBJICHHBIC F.MCHIICJ'ICM. XpOMOCOMHaﬂ meopus HACIe0CMEeHHOCMI. COBpeMeHHBIe MMPEACTAaBJICHUA O I'CHE U TCHOMC.

HaCJIe,Z[CTBGHHa}I 1 HCHACJIICACTBCHHAs H3MCHYHMBOCTD. Bnusnue MYTAarcHOB Ha OpTraHHU3M 4YCJIOBCKA. 3HauCHUE T'CHCTUKU I MCOUIIMHBI K1

cenekuuu. HacnenoBanue nmpu3HaKkoB y 4enoBeka. [lonosvie xpomocomul. Cyennennoe ¢ nonom Hacrnedosanue. HacneacrseHHble 00I€3HN YEI0BEKa,
UX IPUYMHBI U TPOPHIAKTHKA.

I'enetnka — Teopernveckas ocHoBa cenekiuu. Cenekiys. Yuenue H.M.Basunosa o yenmpax MHO2000pazusi U NPOUCXOHNCOEHUS KYIbIYPHBIX
pacmenuti. OCHOBHBIE METO/bI CENIEKIIMH: THOPUAN3AIINS, HCKYCCTBEHHBIN 0TOOD.

buorexHonorus, ee IOCTHKCHHS, NEPCIEKTUBBI PA3BUTHS. OTHYECKHE AaCHEeKTHl Pa3BUTHS HEKOTOPHIX HCCIENOBAaHMH B OHOTEXHOIOTHH
(KJIOHUpOBaHUE YEIIOBEKA).

Jlabopamopusie u npaxmuyeckue padoomut

BrisiBrieHre TPU3HAKOB CXOJICTBA 3apOIbILICH UenoBeKa U APYruxX MIIEKOMUTAIOUINX KaK 1I0Ka3aTeIbCTBO UX POJICTBA
CocraBieHue NpOCTEUIINX CXEM CKpElIMBaHUS

Pemenue sneMeHTapHBIX T€HETUYECKHX 3a]1a4

BrisiBiIeHHE HCTOUHUKOB MyTareHOB B OKpYsKarollel cpe/ie (KOCBEHHO) U OIIEHKa BO3MOKHBIX MOCIEACTBUMA UX BIHUSIHUS HA OPTaHU3M
AHanu3 1 OleHKa ITUYECKUX aCTIeKTOB Pa3BUTUS HEKOTOPBIX MCCIEA0BAaHUN B OMOTEXHOIOTHH

COJIEP’KAHUE PABOYEM ITPOT'PAMMBI 11O BUOJIOT UM JIJI5 11 KJIACCA (Ba30Bblii ypoBeHb)

I'nasa 1. BU/ (21 uac)

Ucropus sBomonnoHHbIX unen.3nauenue pabom K.Jluumwnes, yuenus XK.b.Jlamapka,pBomonronHon teopuu Y.JlapBuHa. Posb 3BOIOIIMOHHON
TeOpHH B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa. Bua, ero kputepuu. [lomymsuus - CTpyKTypHas €QMHHLIA BUA,
eAMHMIIA 3BOJIONUHU. JI[BIKYyIlME CHJIbI SBONIOLUHM, MX BIMAHUWE Ha reHodona nomynsauuu. Cummemuueckas meopus 26onoyuu. Pe3ynbTarbl

sBosror. CoxpaHeHHe MHOrooOpasusi BUAOB KaK OCHOBAa YCTOHYMBOro pa3BuTusi Ouocdepsl. IIpuumHbl BhIMHUpaHUsS BUAOB. buonocuueckuii
npoepecc u buono2udecKuti pecpecc.



I'nnote3nr IMPOUCXOKIACHUA KU3HU. OTauuuTeNIbHBIE IMPHU3HAKHU KHUBOIO. YcaokHEHNE JKHUBBIX OpraHu3MOB Ha 3emie B IMpoHECCE 3BOJJIIOIUHA.

T'unoresnr MMPOUCXOKACHUA UYCIIOBCKA. I[OKaBaTeJILCTBa poacCTBa UYCJIOBCKA C MIICKOIMUTAOIIUMHA KUBOTHBIMHU. 3BO.HIOI_[I/I5I YCJIO0BCKaA.
HpOMCXOOfCO@HM@ yenoseveckux pac.

Jlabopamopusie u npakmuyeckue padoomut

Omnucanue ocobeii Buaa o MOpQoIoOTHIeCKOMY KPUTEPHUIO
BrisiBiieHHEe N3MEHYUBOCTH y 0cO0€H OJHOTO BHAA

BrisiBnenue npucnoco0baeHuil y Opranu3MoB K cpesie 00uTaHus
AHanu3 1 OlleHKa Pa3IUYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HU
AHanu3 1 OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHHUS YeIOoBeKa

I'maBa 2. 9KOCHUCTEMBI (12 yacos)

Okonorndyeckue GakTopbl, UX 3HAYEHHUE B KU3HU OPraHU3MOB. buosnozuueckue pummosl. MeKBUIOBbIE OTHOLICHUS: MAapa3UTU3M, XHIIHUYECTBO,
KOHKYpeHLUs, CUMOM03. BuoBasi u mpocTpaHCTBEHHAsA CTPYKTypa dKocucTeM. [IuiieBbie CBsI3U, KPYrOBOPOT BEIIECTB M MPEBPAIICHUS SHEPTUU B
sKocucTemax. [IpuunHbl yCTOWYMBOCTH U CMEHBI 9KocHcTeM. VIcKyccTBEHHBIE COOOIIECTBA — arPOIKOCUCTEMBI.

buocdepa — rmobanpHas sxocucrema. Yuenue B. WM. Bepruanackoro o 6uocdepe. Ponb xuBbix oprann3mMoB B buochepe. buomacca. buonocuueckuti

Kpy2osopom (Ha npumepe Kpy2ogopoma yeinepooa). eontoyus ouocgepvi. 1'MoOGANBHBIE HKOJIOTHYECKHE TPOOJIEMBI W TYTH WX PEHICHHUS.
[TocnencTBus neATEIBHOCTH YEJIOBEKA B OKpYKarouei cpene. [IpaBuna noBeeHus: B MpUPOIHOMN CpeEE.

Jlabopamopmuvie u npaxmuueckue padomul

BrisiBeHHE aHTPONOT€HHBIX U3MEHEHUHM B 9KOCUCTEMAX CBOEH MECTHOCTH

CocraBiieHre cXeM Tepeiadyl BeIeCTB U dJHepTruu (IeTneil muTaHus)

CpaBHHTEINIbHASI XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM U arpo3KOCUCTEM CBOEM MECTHOCTHU
HccnenoBanne n3MEHEHHH B 9KOCUCTEMAX Ha OMOIIOTHYECKUX MOJIEIAX (aKBAPHYM)

Pemenne sk0a0ru4ecKux 3aJga4d

AHanu3 1 oLeHKa MOCJIEACTBUN COOCTBEHHOM! JAEATEILHOCTH B OKPYXAIOILEH cpejie, I00aIbHBIX SKOJIOTHIYECKUX MPOOJIeM U IyTeH UX pelieHus
+ 1 yac 00001IeHHe U cucTeMaTH3allMsl 3HAHUH 110 Kypcey 11 kiaacca

Y4e0HO — TeMAaTHYeCKHH IJIaH
10 kiace



Ne Tema Konunuec B Tom uncine
TBO
yacoB | Ilpaktudecku | mabopaTopHbIE | IKCKYpCHUHU O6o06menue u
€ paboThI paboTsl cUCTEeMaTH3aIus
3HAHUM
1 | I'nasa 1. buonorus kak Hayka. MeToabl HAY4YHOTO 3
MO3HAHUS.
2 | I'maa 2. Knerka 10 1 2 1
3 | I'masa 3. Opranusm. 21 1 4 1
UTOIo 34 2 6 2
11 kaacc
Ne Tema Komnuec B ToM uncne
TBO
gacoB | [Ipaktuyecku | mabopaTopHbIe | 3KCKYpCUHU O0600menue u
€ paboThI paboThI CUCTeMAaTH3aIIHS
3HAHWUI
1 | I'nmaBa 1.OCHOBBI cenekiumn 3
2 I'maBa 1. Bun. 21 2 3 1
3 | I'maBa 2. DxocucTeMbl 10 1 5 1
UTOro 34 3 8 2

Pacnpenesienue 4acoB NPAKTHYECKOM YaCTH

Pexomenayercs MUHMMYM Ja0OpaTOPHBIX M TPAKTUUYECKHX paboT mo Oumosioruu B 10 kmacce — 5 pabot; B 11 kmacce — 6 pabot (b6azoswiii

VposeHb)

Pa3nen Kunerka. Jlabopamophvie pabomoi:

e HaOmioneHue KIeToK pacTeHUN U )KUBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCaHue

e (CpaBHEHHUE CTPOECHUS KJIETOK PACTCHUHN U KUBOTHBIX




Pazgen Opranusm. Jlabopamopnvlie u npakmuyeckue pabomol:

- CocraByieHuE MPOCTEUIIINX CXEM CKPEIIMBAHUS

- Pemenue SJICMCHTAPHBIX TCHCTUYCCKUX 3a/1av

- BolsiBneHue NCTOYHUKOB MYTareHOB B OKpY>Karoliel cpejie (KOCBEHHO) U OIIeHKa BO3MOKHBIX MOCIIEACTBUI UX BIUSHUS HA OPTaHU3M

Pasznen Bua. Jlabopamopmwvie u npaxmuueckue pabomoi:

- Onucanue ocoOelt Bua mo Mop(hoI0orHIecKOMY KPUTEPHIO

- BoisiBiIeHUE M3MEHUYMBOCTH Y 0OCOOCH OHOTO BUIA

- BoisiBnenue npucnocoOyieHuil y opraHu3MoB K cpefie OOUTaHUs

Pa3nesn Dxocucremsbl. JlabopamopHule u npakmuueckue pabomol:
- CocraBiieHHe CXeM Mepeayu BEIIeCTB U AIHEPTUH (Lleneil MUTaHus)
- Pemenue skonoruveckux 3aaau

- AHaJIM3 ¥ OLIEHKA MTOCJICJICTBUM COOCTBEHHOM JACSITEIIBHOCTH B OKPYXKAIOIIECH Cpefie, TII00ATbHBIX KOJIOTHYECKUX MPOOJIeM U MyTeH X perIeHUs

KaJsennapHo — reMmaTn4ieckoe njiaHuposanue mo ouosorum 10 kiaace

Ne Hara TpeGoBanusi kK ypoBHIO PeruoHajJbHbIH
Tema ypoka DJIeMeHTBbI COleP:KAHUS YPOKa
n/n NOJITOTOBKH KOMIIOHEHT
1.buonorusi.MeToabl HAY4HOT O
No3HAHHUs-34aca
YMeTb 00BSICHATD: POJIb OMOJIOTUH P/x 1
B (hopMUpOBaHUY COBPEMEHHOM ”EcTecTBEHHbIE
Kparkast uctopus . N .
ASBHTHSL GHONONII Poinb Guonornveckux Teopuil, uaeu, €CTECTBEHHOHAYYHOU KapTUHBI HKOCUCTEMBI
1 p Crcrema ' runoTe3 B (GOpMUPOBAaHUH COBPEMEHHOM MHpPA, B MPAKTUYECKON Cesepo-
€CTECTBEHHOHAYYHOU KapTUHBI MUPA. NEeSTEIbHOCTH CAMOT0 YYCHUKA; Bocroka
OMOJIOTMYECKUX HAYK N N -
buonoruueckue cucTemsi. €IMHCTBO )KMBOW U HEKHUBOM Poccun.
MIPUPOJIbI, POJACTBO KUBBIX
OpPraHHU3MOB.
3HaTh (IOHUMATh): PU3HAKU
CyImIHOCTb KU3HU U . OMOJIOTHYECKUX 00BEKTOB;
. OcHoBHbBIE IPU3HAKY )KMUBOW TPUPOJIBIL:
2 CBOMCTBA KUBOTO. CYIIHOCTb OMOJOTMYECKHX
YpOBHEBAasi OpraHU3aIus U IBOJIIOIHSL.
MIPOLIECCOB.
YMeTb 00BSICHATB: POJIb OMOJIOTHU




B (DOPMHUPOBAHUN HAYYHOTO
MHPOBO33PEHUSI.

YpoBHU OpraHu3anyu u
METO/IbI TO3HAHUS
JKUBOU ITPUPOJBI.

OCHOBHBIE YPOBHM OpTraHU3aLIUH KUBOM
IPUPOJBI. DTalbl HAYYHOI'O TO3HAHUS.

YMeTh O6’b$ICH$ITI>I C€AUHCTBO
YKWBOUM M HEKUBOU MPUPOJIBI,
POACTBO KUBBIX OPraHU3MOB.

P/x 2
AHTpPOIIOT€HHOE
BO3/ICHCTBUE Ha

YKOCHUCTEMBI
Cesepo-
Bocroxka.Poccun

2. Kierka-10 gacos.

Ucrtopust nuzyuenus
kietku. Knerounas
TEopusl.

PasButue 3Hanui o kierke. Knerounas
Teopusi. Poiib KiIeTOYHOM Teopuu B
CTAHOBJICHUU COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA.

3HATh: OCHOBHBIE ITOJI0KEHUS
KJIETOYHOU TEOPHUHU.

P/x 3
bepunrus-
CYyXOIyTHBIN
MOCT MUTpallUU
POKY.

XUMUYECKUM COCTaB
KJICTKU.
Heopranunueckue
BEIIICCTBA KJICTKH.

Xumudeckui coctaB KJIeTku. Pomb
HGOpI‘aHI/I‘IeCKHX 148 OpI‘aHI/I‘-IGCKI/IX BCIICCTB
B KJICTKE ¥ OPraHU3Me YEJIOBEKa.
XuMHUecKasi Oprauusanus KIETKH., BOJIbI U
JIPYTUX HEOPTAaHMYECKUX BEIICCTB.
CX0JICTBO XMMHYECKOI'0 COCTaBa KJIETOK
Pa3HBIX OPraHU3MOB KaK JI0Ka3aTEIbCTBO MX
pojcTBa

3HaTh: pOJb KATHOHOB U aHHOHOB B
JKU3HEIEATSIILHOCTH KICTKH,
O0COOEHHOCTH CTPOEHHUS MOJICKYJT
BOJIBI B CBSI3H C €€ BasKHEUIIIeH
POJIBIO B KU3HEACATEIbHOCTH
KJIETKH.

Opranuueckue
BelecTBa. JIMOuaml.
VrneBonasl 1 OEIKH.

B3anMocBs3b cTpoeHus 1 PyHKIUH OCIIKOB,
HYKJICMHOBBIX KUCJIOT, YIJICBOJOB, JIMITUAOB,
ATO.

3HaTh: 0COOEHHOCTH CTPOCHUS
Oemnka; pepMeHTHI —

OMOJIOTHYECKHE KaTaTu3aTOPHI;

cBoiicTBa OenkoB. CTpoeHue u
GYHKIIMH TTOJTMCaXapuI0B

YMeTb: 00BSCHATH CTPOCHUE U

CBOICTBA OEJIKOB; MEXaHU3MBI
B3aMMO/ICHCTBUS OETTKOB —

KaTaJIn3aTOPOB C MOJICKYJIaMU

OpPraHMYEeCKUX M HEOPraHUYECKUX
BEIICCTB

Opranunueckue
BellecTBa. beaku.

Benku->xuBbie MOJIEKYIIBL.; UCTOPUS U3YUYCHHUSL.
YPOBHU CTPYKTYPHOI OpraHu3alif

3HaTh:0CO0EHHOCTH CTPOCHUS
MOJICKYJT HYKJICHHOBBIX KHCJIOT KaK
OMONOIMMEPOB; X POJIb B




XpaHCHUU U TICpCaaqc

HaCJIEACTBEHHON HH(POPMAIIHH;

3HaTh:0COOEHHOCTH CTPOCHUS

Hykneunosbie
KUCIOTHL. ATO.

JIHK — mosnekysbl HacleACTBEHHOCTH;
WCTOpUS U3YyYCHHUS. Y POBHU CTPYKTYPHOI
opranuzanuu; ononorndeckas pois JJHK.

MOJICKYJI HYKJICUHOBBIX KHCJIOT KakK
OMOIIOIMMEPOB; UX POJIb B
XPaHCHUU U IICpeaaydc
HACJICICTBEHHON HH(OpMaIiu

Crpoenue
3YKApUOTHYECKOU U
MPOKAPUOTEUECKON

KJIETOK.

JL.p.Nel Habumronenue
KJIETOK pacTeHHH U
KMBOTHBIX IO/
MHKPOCKOIIOM.
JL.p.Ne2 CpaBHeHmue
CTPOEHHS KJIETOK
pacreHuii u
“KMBOTHBIX

Krnerounoe cTpoeHue opraHu3mMoB Kak
A0Ka3aTCJIbCTBO UX POACTBA, CAMHCTBA
JKUBOM TIPUPOIBI.

OCHOBHBIE YaCTU U OpraHoOu bl KJICTKH, UX
dbyukun. [losinepHsie U siiepHbIE KIETKU.
MeTo1bI U3y4YeHHUS )KUBBIX 0OBEKTOB.
buonornyeckuii SKCIEPUMEHT.
HaGntoneHnune K1eTok pacTeHUH U KUBOTHBIX
10/ MUKPOCKOIIOM, MX ONHCaHUE.
CpaBHEHHE CTPOEHUS KJIETOK PACTEHUHN U
KUBOTHBIX.

3HaTh CTpOEHUE OUOTOTHYECKUX
00BEKTOB: KJICTKH, TCHOB U
XpOMOCOM.
3HaTh: IPEACTABIEHUE O IBYX
YPOBHSIX KJIETOYHON OpraHU3alliu:
MPOKAPUOTUYECKON U
JyKapUOTHYECKON; 0COOEHHOCTH
CTPOCHUS KJIETOK MTPOKAPUOT U
JyKapHoT.
YMeTh:cpaBHUBATh,
aQHAJIU3UPOBATh, JI€JaTh BHIBOJIbI

3HaTh:0 SAPE KaK O BaKHEHIIIEM

P/x 4

10

Anpo. XpoMocoMsl, UX
CTpoeHHE U (PyHKITHH.

Krerounoe si1po — 1eHTp yrpaBieHus
KHU3HENIESTENBHOCTBIO KIIETKU. CTPYKTYpBI
KJIETOYHOT O siIpa: saepHas 000JI0uKa,
XpOMartHH .sAapbIiko. Kaprormiasma.

KOMITOHEHTE DyKapUOTHUECKOM
KIICTKH;, BAXKHEHUIITHE CTPYKTYPHI

szpa.
YMeTh:00BACHIATh (PYHKITUU sIpa

€TI0 CTPOCHUA U XUMHUYCCKOI'O
cocTaBa

B KJICTKE B CBSI3U C OCOOCHHOCTSIMU

Crnenuduxa
CEBEPHBIX
TEPPUTOPUIL.
Xapakrep
aJanTauui y
OpraHU3MOB.

11

[Ipokapuotnueckas
KJIETKA.
Pacnpoctpanenue u
3HaYeHHe OAKTEepHil B
IPUPOJE.

[TpokapuoTudeckue KIeTKu; hopma u
pasmepbl. CTpoeHre UTOILIa3Mbl
OakTepHaNbHOMN KJIETKH; OpraHu3alus
MeTa0oM3Ma y IPOKaproT. | eHeTraeckit
armapar 6axrepuii. CiopooOpa3oBaHue.
Pasmuoxkenrie. OCHOBEI CHCTEMATUKY;
MECTO U POJIb MPOKAPUOT B OUOLIEHO3aX.

3HaTh CTPOEHUE U
AKHU3HEEATEIIBHOCTh
IPOKAPUOTUYECKOMN KIIETKH.




Hacnencrsennasa

nH(pOpMaIus KICTKH..

['enst 1 xpoMmocombl. CTpoeHUE U HYHKITUN

. 3HaTh: IPU3HAKU [€HOB U
12 I'eneTnueckuit Koz, ero XPOMOCOM.
. XPOMOCOM.
CBOICTBA.
Bupycsl. Mepbl
npopHIAKTUKN
Bupycsl — HekieTouHas popma KHU3HHU. 3HaTh: 3a00J1€BaHUS KUBOTHBIX U
pacnpocTpaHeHHsI . o
13 BUDYCHALX Bo30yaurenu u nepeHOCUnKH 3a00I€BaHUH. PacTeHMiA, BHI3bIBAEMBIC BUPYCAMHU.
Py . [TpodunakTrka BUPYCHBIX 3a00JI€BaHUIA. OCc0OEHHOCTH BHYTPHUKJIETOYHOTO
3a00JIeBaHUH.
Crioco6s1 60pr651 co CITH Jom. napazuTU3Ma.
[Tpodunakruka
CIIM a.
3. Opranusm-21 yac.
P/x 5
3HATh: CXOJCTBA U Pa3INUUs
Opranusm — equHOe Ocobennoctu
OJTHOKJICTOYHBIX U

nenoe. OOMeH OHMOJIOTUYECKOTO

14 MHorooOpa3ue Opranu3MoB. MHOT'OKJIETOYHBIX OPTraHU3MOB.
BEIIIECTB. KpYyroBOpoTa B
YMeTb: pa3nuyarh KUBbIE
CEBEPHBIX
OpraHu3Mbl
HKOCHUCTEMAX.
3HaTh: CYIIIHOCTh OOMEHA BEIIECTB
OOmeH BelecTB u U_TIpEeBpAIECHUS SHEPTUH.
OOMeH BeIeCTB U MPEBPAILCHHSI SHEPTHH B

15 IpeBpalleHNe YHEPTUN.

DHepreTu4ecKui
oOMeH.

KJIIETKE — OCHOBA BCEX HpOHBJ’IeHI/II\/'I €
KU3HCACATCIIBHOCTH.

YMeTh: 00BICHATEL CYIITHOCTD,
0COOCHHOCTH U 3HAYCHUE
KaTa0oJIM3Ma, Er0 B3aMMOCBSI3h C
IUIACTUYECKNM OOMEHOM

16

TwuIe! nUTaHUS.
ABTOTpO(BI U
reTepPOTPOdHI.
ITnactuueckuii 0OMeH.
dotocunaTe3. CxeMbl

CriocoObI MUTaHMS OPTAaHU3MOB; TIOHSITHE O
¢doTocuHTE3€ — KaKk OJJHOM M3 IPOLIECCOB
MeTtabonn3ma; aBe ha3bl HOTOCHHTERA;
MIPEJCTABIICHUE O XEMOCHHTE3E.

I[loHMMAaTh CYITHOCTH
OMOJIOTHYECKUX MPOLIECCOB: 0OMEH
BEILECTB U IIPEBPALIEHUE DHEPTHHU.

YMeTh: XapakTepu3oBaTh (ha3bl
(hOTOCHHTE3E; KOCMUYECKYIO POJIb
3€JICHBIX PACTCHHH

17

PasmHoxenune.
Jlenenue KIeTKU.
Murtos.

JKU3HEeHHEBIN UK KIETOK. TKaHu
OopraHusmMa C pasHOW CKOPOCTBIO
KJIETOYHOTO 0OHOBNEHUS. PasMHOXeHne
KJIeTOK. MUTOTHYECKUI ITUKIT: HHTEpda3a,
penymukarus JIHK; mutos, da3zbr

MHUTOTHYECKOTO JIeJICHHs ¥ IpeoOpa3oBaHuUs

3HaTh: MEXAHU3M MUTOTHYECKOTO
1 MEHOTHYESCKOTO IIMKJIA, UX
OMOJIOTUYECKYIO POJIb;
0COOEHHOCTH MPOTEKAHUS KaXK IO
(haspl; STabl CO3AAHMUSI U

OCHOBHEIC MOJ0KESHHUS KICTOUYHOMN




XpPOMOCOM; OMOJIOTHYECKHIA CMBICT U
3HaYCHUE MHUTO3a.

TCOpUHU.

YMeETh: 0OBICHATH MEXAHU3MBI
00€eceynBaroIIe TeHETHYECK YO
HICHTHYHOCTD JIOUYEPHUX KIIETOK:

PaszmHOXeHue:
0ECII0JI0€ U II0JI0BOE.

[TonoBoe u Gecnonoe pa3sMHOKEHHE.

3HaTh CYIMHOCTh OMOJOIrMYSCKUX
OponcCCOB: Pa3MHOXCHHC,

18
Tunsl 6ecronoro
OILIOJIOTBOPEHHUE.
Pa3MHOXKEHHSI.
3HaTh: MEXaHU3M MEHOTHYIECKOTO
Tonosoe LIMKJIa; €ro OMOJIOTMYECKYIO POJIb;
ASMHOSKHILEC Meii03 1 OIIOJJOTBOPEHHE — OCHOBA BU- 0COOCHHOCTH MPOTEKAHUSI KKIOM
19 p ) JIOBOT'O MOCTOSTHCTBA YHUCJIA XPOMOCOM. dasbl meiiosa.
OObpazoBaHue TOJOBBIX
N YMeTh: XapakTepU30BaTh
KJIETOK. Meiio3. » .
MexaHHM3M Meio3a; a3bl Meio3a;
OPUBOJUTH PUMEPEL.
P/x 6
Cwmena
O11010TBOpPEHHE.
YMeTh CpaBHUBATD: MOJOBOE U COOOIIECTB MO/
buonorunueckoe
20 SHAYCHIE Onno10TBOpEHHE, €TO 3HAUCHHE. Oecronoe pa3sMHOKEHHUE U JIeNIaTh BIIUSIHUEM
BBIBOJIbI HA OCHOBE CPaBHEHMUSI. €CTECTBEHHBIX U
OTLIIOIOTBOPEHUSI.
AHTPOTIOTEHHBIX
(hakTOpOB.
3HaTh: 3aKOHOMEPHOCTH
OCTAIMOPUOHAIBHOTO Pa3BUTHS
KUBBIX OPTaHU3MOB.
NuauBunyansHoE
YMeTh: XapakTepu3oBaTh JBa THUIIA
pa3BUTHE OPraHU3MOB WuauBuayanbHOE pa3BUTHE OpraHU3Ma
IIOCTAMOPHOHATLHOTO PA3BUTHS
21 (onrtorenes). [Ipsimoe u (oHTOTCHE3).
packpbiBas UX 3HAUYEHUE JJIs
HENpPsSIMOE pa3BUTHE. JL.p.3 Onpenesenue creneHy BIANSIHAS
. COXPAaHEHHUS BUJIOB; BUJICTh
[TpuunHBI HapyIIEHH MYTAreHoB Ha OPraHM3M. .
OOUIHOCTD PA3JINYHbBIX SIBICHUU,
pa3BUTHUS OPTaHU3MOB.
IPOIIECCOB; PACCMATPUBATH UX C
MTO3HIIMH OOIINX 3aKOHOB
OMOJIOTHH
OHTOreHes YeIOBeKa [IprurHbBI HApYIIEHU pa3BUTHS YMeTh OOBICHATh: OTPHUIIATEIILHOE
22 opranmu3moB. llociencTBus BIusHUE BIUSHUE AJIKOTOJISl, HUKOTHHA,

PenponykrusHoE
3n0poBbe. [locnencrBus

AJIKOT'0JId, HUKOTHHA, HAPKOTHYCCKUX
BCIICCTB HA PA3BUTUC 3apOJbllIa YCIIOBCKA.

HapKOTHYCCKHX BCIIICCTB HA

Pa3BUTUC 3apOJbIiia YCJIO0BCKA.




BIIMSTHHSI QJTKOTOJIS,
HUKOTHHA,
HapKOTHYECKUX BEIICCTB
Ha pa3BUTHE 3apOJIbIIIa
YeloBeKa.

YMeTh CpaBHUBATh: 3aPOALIIIN
YCIO0BCKaA M JPYIux
MJICKOIIMTAOIINUX, ACJIaTh BEIBOAbBI
Ha OCHOBC CpaBHCHUAI.

HaciencTBeHHOCTE U
U3MEHYUBOCTDL. | eHeTHKa

3HaTh: CYITHOCTH 3aKOHOB

— Hayka o ['eHeTHKA — HayKa O 3aKOHOMEPHOCTAX .
Mewnpens, 3aKOHOMEpPHOCTEN
3aKOHOMCPHOCTAX HACJIEACTBEHHOCTH U N3MEHYUBOCTHU.
23 n3MeHunBOCTH. OCHOBHBIE
HACJIEACTBEHHOCTH U I"'Mennenb - 0CHOBOITOJIOKHUK T€HETHKHU.
TeHETUYECKUE MOHATHUS U
M3MEHUYHBOCTH. MeHIeh ['eneTnueckasi TEpPMUHOJIOTHS U CUMBOJIHKA. TeDOMUHLL
TCPMUHBL.
— OCHOBOIIOJIOKHHUK
T€HETHUKU.
3aKOHOMEPHOCTH . .
3HaTh: ONBITEI MeHIens; 3aKOHbI
HaCJICTOBAHMA. 3aKOHOMEPHOCTH HACIIEJOBAHMYS, MeHniens; oJHOE U HEMOJTHOE
24 Mounorubpuanoe ycTaHoBlieHHbIE [.Menaenem. JIOMHUHHUPOBAHHUE, IPOMEKYTOUHOE
ckpemuBanue. [lepBblil n IIpakTyeckas padora: HAacJIEeA0BaHUE IIPU HEIOJIHOM
BTOPOI 3aKOHEI Pemenue reneTnyecKux 3ajaad. JTOMHUHHPOBAHNH, 3aKOH YHUCTOTEI
MeHens. rameT.
3aKOHOMEPHOCTH
YMeTh: IpaBUIBHO PACKPLIBATH
HaCIIeNOBAHMAL. CYIIHOCTHh OCHOBHBIX MOHSITHH
Jluru6puIHOE JluruOpuHoe v MOITUTHOPHUIHOE
pua N T'€HETUKHU, CPABHUBATEL UX JIPYT C
o CKpEIIMBAaHUE; TPETUM 3aKOH MeHaenst —
ckpemuBanue. Tpernit JIPYTrOM; 1aBaTb OObSICHEHUS
25 3aKOH HE3aBHCUMOTO0 KOMOWHUPOBAHUS
3ak0H Meunes. DH3HAKOR 3akoHaM MeHaend. YMETh penath
AHaIH3UpYIOLIEe p ) DJIEMEHTAPHBIE OMOJIOTHUECKHUE
CKpeIHBAHTIE. 3aJ[a4M; COCTABJIATH DIEMEHTAPHEIE
CXEMBI CKpPEIIMBAHUSL.
YMeTh peniaTh: 3JIeMEeHTapHbBIE Pemtenue 3agau
3aKOHOMEPHOCTHU HACIEAOBaHUS,
Pemenne reHeTHUECKHX OHMOJIOTHYECKHE 3a1a4H;
26 ycTaHoBJIeHHbIE [.Menaenem.

3aaad .

IIpakTnyeckas padora/

COCTaBJIATH 3JIEMEHTAPHBIC CXCMBbI
CKpCIIMBaHU.




XpoMOCOMHasi TEOpHs

XpoMOCOMHas TEOpHUsI HACIIEACTBEHHOCTH.

3HaThb: OCHOBHBIC MOJIOKCHUS
XPOMOCOMHOM, €€ CTAHOBJIECHHE U

PAa3BUTHE; CYIITHOCTD SIBJIEHUS

CIIEIUIEHHOT'O HACJIEIOBAHMS

HACJIEACTBEHHOCTH.
27 Clementoe CoBpeMeHHbIE TPEICTABICHUS O TeHE U IIPU3HAKOB — 3aK0H MopraHa;
T€HOME. YMETB pelaTh: dIeEMEHTAPHBIE
HacJieJ0BaHHeE.
OMOJIOTHYECKUE 3aJ1aUH;
COCTaBJISITE DJIEMEHTAPHEIE CXEMBI
CKpEIMBaHUs.
CoBpeMeHHOE
28 IIPEICTABIICHUE O TEHE
U T€HOME
I'eneruka noia.
3HaTh: IPUYHUHB HEKOTOPBIX
[TonoBbIE XPOMOCOMBI. "
T€HETHYECKUX OOJIE3HEN;
ClLeIIeHHOE C TTOJIOM 3HaueHne reHeTUKU I MEIUIINHEL U
29 MEXaHMW3M OIIpeaeJIEHHS T10JIa;
HacJIeIOBaHUE. CEJIEKIIUU.
0COOEHHOCTH ITOJIOBBLIX XPOMOCOM
3HaueHne reHETUKU
U ayTOCOM
JUTSL MEULIAHEI.
3aKOHOMEPHOCTH P/x 7
N3MEHYHBOCTH. Huskas
Hacnencrsennas u BOCCTaHOBHUTEIH
HeHACIeICTBEHHAS Has
M3MEHYUBOCTb. CIIOCOOHOCTD
Mytauuu. MyrtareHsbie HaciencTBenHas 1 HeHacIEICTBEHHAS YMeTh 00BSACHSTE: BIUIHNE CEBEPHBIX
30 (bakTopsI. M3MEHUYUBOCTh. BiusiHue MyTrareHoB Ha MYTareHOB Ha OpraHM3M YeI0BEKA, SKOCHUCTEM U €€
JI.p.3 Ne BrisiBinenue OpraHu3M uenoBeka. HacnencrBeHHbie NPUYMHBI MYTaLIH. MIPUYHHBI.

HMCTOYHUKOB MyTareHoOB
B OKpY’Karolen cpene
(KOCBEHHO) | OIICHKa

BO3MOYKHBIX
MOCJICACTBUN UX
BIIMSIHHS HA OPTaHU3M

60H€3HI/I YCJIOBCKA, UX MMPUYHNHBI U
npoQUITaKTHKA.

BI:I}IBJIHTI:Z NCTOYHHUKHU MYTAr¢HOB
B OKpVY KaIOIIEeH CpeleE.




Hacnenosanue
MIPU3HAKOB y YEIOBEKA.
HacnencTBennnie

I'eneTnyeckas CTpyKTypa IOJIOBBIX

31 5 xpomocoMm. HacinegoBanue npu3HaKoB, 3HATh MPUYUHBI HEKOTOPBIX
OJIESHH HCIIOBCKA, NX CLIETIJIEHHBIX C IIOJIOM. TCHETUYECKUX OO0JIe3HEH.
MPUYUHBI U
npopUIAKTUKA.
3HaTh: METOBI CETIEKIIHH,
Cenekuusi. OCHOBHBIE METO/IbI CETICKIIHH: R
32 OCHOBBI CeJIeKIUN. p .
THOPUIM3AIINS, HCK .
buorexnonorus. PHAMSAIIA, HCKYCCTBCHHBIM 0TOOP YMeThb: 00BSICHATH CYIITHOCTh
CEINEKINH, THPOUTU3AIN
Bbuorexnomnorus. I'ennas
WH)KEHEPHSL.
Knonuposanue. IIpuMeHeHne 3HaHUH O HACIIEICTBEHHOCTH U
OTHYECKUE ACTICKTHI MU3MEHYUBOCTH, HICKYCCTBEHHOM OTOOpE IpU
Hcnonb3oBaTh NproOpeTeHHBIE
Pa3BHUTHS HEKOTOPHIX BBIBEJICHIN HOBBIX ITOPOJI 1 COPTOB. .
33 . 3HAHUS U YMEHUS B MPAKTUIECKON
UCCIIeIOBaHU B Buotexnonorus, ee JOCTIKEHHUA. DTHYECKHE .
o ACATCIIBHOCTHU U ITOBCCAHEBHOU XKU3HU
OMOTEXHOJIOTUH ACIIeKThI Pa3BUTHUSI HEKOTOPBIX HCCIICAOBAHUI B
(k1oHUpOBaHUE OMOTEXHOJIOTHH (KIIOHHPOBAaHHE YEIOBEKA).
YEJIOBEKA).
O600menue u
cucTeMaTU3auus
34 3HAHMU 110 TeMe
«O011e0noIoTNIecKre

3aKOHOMCPHOCTH»




Kanennapno-temaTnyeckoe niianuposanue kypca «Oomas 6mosnorus» 11 kaace.

Kon-Bo | /lara TpeGoBannus k ypoBH0 | PernonanbHbIi
Ne Coaepixkanue yueOHOro MaTepuajia
w/n 4acoB DJIeMeHTBhI COoJlep:KAHuSs NOATOTOBKH KOMIIOHEHT
pasnena BbINYCKHUKOB
OCHOBBI ceJIeKIMU-34.
1 Cenekius 3HaTh /OHUMATH
-3BOJIIOLIMS, HAMpaBJIsieMasl BOJICH 1 Cenekuus. 3aga4n, METOIbI [onsTHs :mopoaa, copr,
YEJIOBEKa. IITaMM, BUJIBI
CKpEIIMBaHUsI, TETEPO3HC.
P/k-1
3HaTh /MOHUMATD BKIIAA | ecTeCTBEHHBIE
Bxnag H.M.BaBunosa B pazButue BBIJAIOIIUXCS YYCHBIX B IKOCHUCTEMBI
2 cenekiuu. ICKycCTBEHHBIN 2 MeTo1bl1 COBPEMEHHOM CENEKIINH. paszBuTHe ouosornuecko | C.-B.Poccumu.
MyTareHes. HayKu
N 3HATh /MOHUMAThH
MukpoOnoIoruyecKuii CHHTE3.
3 3 Metosl OMOTEXHOJIOI U CYIIIHOCTh OMOJIOTHYECKUX

FGHHaH, KJICTOYHAA MHXKXCHCPUA.

mponeccoB, BOBMOKHOCTHU
X IPUMCHCHMUS.

Bug — 20 u.




PasBurtue Ononoruu B
JIOJAPBUHOBCKHI NEPUO/. 3HAUYCHHUE
pa6ort K. JIunnes. XX.b.Jlamapka.

Ponp Ononornyueckux Teopuid, uaeH,
TUnoTe3 B popMUpOBaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOH
KapTUHBI MUpA.

3HATH /MOHNMATH

OCHOGHbBIE NONLONCEHUSA
OMOJIOTMYECKHX
TEOPUI;BKJIAJ] BBIIAKOLIUXCS
YUCHBIX B Pa3BUTHE

P/x-2

AHTPONOTreHHO
e Bo3JeiicTBue
HA IKOCHCTEMBI

OMOJIOTMYECKOIl HayKH; C.-B.Poccnn.
Hctopust 3BOIIOIIMOHHBIX P/x-3
o 3HaTb/Ha3bIBATh KaKue
unei. 3nauenue pabom K.Jlunnes, Boanbie
OTKPBITHSI B 00JIaCTSIX
yuenus K.b.Jlamapka, OMOLIEeHO3bI
[IpeanochlIk BOSHUKHOBEHHS . pa3il.HayK SIBUJIUCH
3BOJIIOLIMOHHOM Teopuu Y. JlapBuHa. Oxotckoro
yuenusa Y. JlapBuHa. o MPEANOCHUIKAMH K CO3IaHUIO
Ponb 3BOJIIOIIMOHHON TEOPHUH B MoOpHi.
. 9BOJIIOLIMOHHOTO YYEHUS.
(dhopMUpOBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTHHBI MUpA.
3HATH /MOHUMATH
OCHOBHblE NOJIOINCEHUA
Pors 6 . . OMOJIOTUYECKUX TEOpUil —
0JIb OMOJIOTUYECKUX TEOPUH, UIEH
OponmonronHast teopus Y. /lapeuna. FHIOTES B hopvn OBI;HH’H AcH, SBOJIIOLIMOHHAs TEOPHUS
Poutb 3BONIIOLIMOHHOM TEOpUH B . PMHP o Y./lapsuna,
. COBPEMEHHOM €CTECTBEHHOHAYYHOMN
Pa3BUTUU COBPEMEHHOM CYUHOCMb OU0102UYECKUX
< KapTuHbl Mupa. Mcropus N
€CTECTBEHHOHAaYYHOU KapTUHBI MUPA. . npoyeccog: NecTBUE
SBOJIOLMOHHBIX UJEU. 3HayueHue
o HCKYCCTBEHHOIO U
3BOJIIOLIMOHHOM Teopuu Y. JlapBuHa.
€CTECTBEHHOI'0 0TOOpA,
¢dopmupoBanue
MIPUCTIOCOOICHHOCTH,
o0pa3oBaHNe BHJIOB
3HATh /IOHUMATH P/x-4
CYUIHOCMb OUO0102UYECKUX
VYuenue JlapBuHa 00 UCKYCCTBEHHOM HckyccTBeHHBI 0TOOD, €r0 BUIHI, npoueccos:. NENUCTBUE Crpykrypa
orbope. pe3yabTaT CeNEeKIMOHHOM padoThI. HCKYCCTBEHHOTO U IKOCUCTEM
€CTECTBEHHOI0 0TOOpa NPeCHbIX

BOJI0EMOB.




Bupn, ero kpurepuu. Ilonynsanus —
CTPYKTypHasl €AVMHHLIA BUJA

Bun, ero xpurepuu. IIpoBenenne
OMOJIOTHYECKHX UCCJIeI0OBAHUMN:
OIMCaHue 0co0el BUIA IO

Ymetb onucvieamsy ocobeii
BHJIOB T10
MOP(OJIIOTHIECKOMY
KpUTEpUIO; YMeTh:

8 JlabopaTopnasi paGora p
Nol Onucanue ocobei euda no HMop(bonoqueCKOMy KpUTEPHUIO. 0 ;)HCHHTB CYHIIHOCTb,
MOPDONOZUSECKOMY KDUMEPUIO OIYJISIMS - CTPYKTYpHAsl €IMHHULA | OCOOEHHOCTH U 3HAYEeHUe
BU/JIa, €IUHUIIA SBOTIOIUH. nonyJsiuu
DBOIIIOLIMOHHBIE (DaKTOPBI; UX
JIBUOKYIIHE CUITBI DBOJIIOIIMH, UX 3HATh /IOHUMATH
9 BIIUSIHUE HAa T€HO(OH/ MOMYJISIUH.
BIIUSIHUE HAa T€HO(OH/ MOMYJISIUH. CYUEHOCIY GUONOZUYECKUX
npoueccog: NIEVCTBUEC
JlaHHbIe HAYK:MaJICOHTOJIOTHS, HCKYCCTBEHHOTO U
AMOPHUOIIOTHS, CPABHUTEIHHAS
10 JloKa3arenbCTBa SBOIOLMH. P » CP CCTECTBEHHOr0 0TO0pa
aHaTomusi, brnoreorpadus,reHeTHKA, YMeTD
MOJICKYJIsIpHAsI OMOJIOTHSI.
00bACHAMY:
POJIBIKOIOTHYECKUX
PesynbTaTel 3BomtonMu. CoxpaHeHue (haKTOPOB Ha OPraHU3MbL;
Apanrauys OpraHusMoB K yCIOBUSIM MHOT000pa3us BUJIOB KaK OCHOBA S AMOCESI3H ODIAHIEMO
“ . B3aMMOCBSI3M OPTaHU3MOB U
00HUTaHHUs KaK PE3yIIbTaT JCHCTBHS YCTOMYHUBOTO Pa3BUTHS OMOCHEPHI. CPEEL: I HqHHII))I SBOJTIOLLHH
€CTECTBEHHOT0 0TOOPA. ITpoBeneHne GHOTOrHIECKUX PEAEY, TP ’
N M3MEHSIEMOCTH BUJIOB,
11 JlabopaTopHas padoraNe2 HCCJICIOBAHMI: BBISBIICHHE
y MPUCTIOCOOTICHUI OPraHU3MOB K HEOOXOIHMMOCTH COXPaHCHHS
Buissnenue npucnocobnenuii y p : p MHOT006Pa3Hs BUIOB;
OpP2aHU3MO8 K cpede 00UmMaHus cpelie OOUTaHUS.
6b1:16/11Mb TIPUCIIOCOOTICHUS
OpPTaHU3MOB K Cpe/e
oOuTaHus
yMeTh
Muxkpossomonus. Bunoobpazosanne Pesynbrars sBostouun. Coxpatenue | 0bACHAMb: HEOOXOUMOCTH
12 KaK pe3yabTat 3Boonund. CriocoOs! u MHOTr000pa3us BHJ0B KaK OCHOBA COXpaHEHHsI MHOr000pasus
BU/IOB;

MyTH BUJI000pa30BaHMUA.

YCTOMYUBOTO PA3BUTHUSA OHMOCHEPHI.

3HATH /MOHUMATH

CYUHOCMb OU0102UYECKUX
npoueccos: 06pazoBaHue




BHUJOB

Makpossomtonus.l maBHble

Pesynbrartsl 3Bomtonuu. CoxpaHeHue

yMeTbh
HaIpPaBJIEHUS IBOJIOLUOHHOTO
13 p i} 10 MHOT000pa3us BUJ0B KaK OCHOBA 06bACHAMY? HEOGXOIHAMOCTH
nporecca. i
pou YCTOMYUBOTO PA3BUTHUSA OHMOCHEPHI. COXpAHEHHS MHOT00GPa3Hs
BU/IOB;
yMeTbh
00bACHAmMb: BKIAJ
. . OMOJIOTHYECKUX TEOPHil B
Pounb Guonornyeckux Teopu, e, .
CoBpeMeHHas 3BOTIOIIMOHHAS dbopMUpOBaHHE COBPEMEHHOM
rUnoTe3 B popMupoOBaHUH .
14 TEOpH. 11 N o €CTECTBEHHOHAY4YHOU
COBPEMEHHOM €CTeCTBEHHOHAY4YHOM
KapTUHBI MUPA; POJICTBO
KapTUHBI MUDA.
JKUBBIX OPTraHU3MOB;
B3aMMOCBSI3M OPTaHU3MOB U
OKpY>KaloIlen Cpelibl;
MPUYUHBI YBOJIIOIINH;
yMeTh
[IpoucxoxxaeHue Ku3HU Ha 3eMIie.
o ananuzuposams u
PazBuTue npenacrabieHuii o
15 12 OyeHugamp Pa3INIHbIC
BO3HUKHOBEHUU XHU3HU. Teopus
TUIOTE3bI CYIIHOCTH JKU3HU
abuorenesa A.M.Onapuna. ym ’
OTnuyuTeNbHbIe TPU3HAKU KUBOTO. TIPOMCXOKACHIA XKUSHHI U
YcnoxHEeHNe )KUBBIX OPraHN3MOB Ha Hcnoseka
3emJie B POLECCE IBOTIOLMHI
3HATH /MOHUMATH
. Teopus Onapuna- CYUEHOCMb OU0102UYECKUX
16 XoanaenHa. Y CIIO)KHEHUE 5KUBOTO B 13

IIPOIIECCE IBOITIOIUH.

npoyeccoe:BKIAN
BBIZIAIONINXCSI YUCHBIX B
pa3BuTHE OMOJIOTHYECKON

HayKHU;




[TpoucxoxaeHue yenoBeka
['unoressl mpoucxoxACHUS

JlaHHbBIE CPaBHUTEIBLHOW aHATOMUH,
amOpuonoruu. CXOACTBA M OTIIMYHS

3HaTL: MECTO YEJIOBEKA B
YKUBOW MIPUPOJIE

17 14 YMeTh: HAXOOUTh CXOACTBA U
YyeloBeKa. YesloBeKa U YeJI0BEKOOOPa3HBIX - A A
pa3nuuus YesloBeKa ¢
00e3bsH
JPYTHUMH )KUBOTHBIMU
3HATH /NIOHUMATH
BIDKYIIIME CUJIBI BOJIIOIIUH, UX CYUWHOCIMb OUON0ZUUECKUX
AHTpOIIOreHes. Ayt HHL Y N
BIIUSHUE HAa TeHO(OH MOMYJISINH. npoyeccog: NEUCTBHE
[Tonoxxenue yenoBeka B CUCTEME
18 15 I'mnoressl MpouCXoKAEHUS HCKYCCTBEHHOTO U
KUBOTHOT'O MUDA.
YyesioBeKa. DBOJIOIMS YeI0OBeKa. €CTECTBEHHOT'0 0TOOpa,
dbopmupoBaHUE
IpUCIOCOOJICHHOCTH,
o0pa3zoBaHKe BUIOB
Ymers Haxooump
UH(POPMALIUIO O
OuoJI0rn4Yeckux o0bEKTax B
OBomronus yenoBeka. OCHOBHEBIE XapakTepucTHKa IPEBHEHIIETO, Pa3IMYHbIX HCTOYHHKAX
19 JTAaIIbI. 16 JPEBHETO U COBPEMECHHOI'O YEJIOBCKA. (yueOHBIX TEKCTax,
buonoruueckue u counaabHbie ABCTpaJIONUTEKU-TIPECTABUTETU CIIPaBOYHHMKAX, HAYYHO-
(akTOpHI aHTPOIIOTCHE3A. TOMHUHUJL. MOMYJISIPHBIX U3/IaHUSX,
KOMITBIOTEPHBIX 0a3ax
TaHHBIX, pecypcax MHTEpHET)
Y KPUTHYECKH €€ OLICHUBATh;
YmMmerb
Ponb Gronornueckux TeOpui, MAEH, | paxoouns HH(POPMAIIHIO O
TUI0Te3 B (HOPMUPOBAHIH OMOJIOTNYECKUX 00BEKTaxX B
COBPEMEHHOM €CTeCTBEHHOHAYYHOI PA3IIMYHBIX HCTOYHHKAX
AnTpononorus. BumoBoe equHCTBO KapTUHBI MUpa. [ UIoTe3bI (y4eGHBIX TEKCTaX,
5o | UcmoBeUeCTBa. PacoBenenue, kputrka 17 MIPOMCXOXKIACHUS YeIIOBEKa. CIIPaBOYHMKAX, HAYIHO-

TEOpU pacu3Ma.

Oomtonus yenoseka. Ilpoenenne
OMOJIOTHYECKHX HCCJIeI0OBAHUMN:
aHaJIn3 U OILICHKAa paSJ'II/I‘IHBIX THUITIOTEC3
MIPOUCXOKICHHMS )KU3HU U YETIOBEKA.

TOIYJISIPHBIX U3JIaHUSX,
KOMITBIOTEPHBIX 0a3ax
TaHHBIX, pecypcax MHTEpHET)
U KPUTHYECKHU €€ OIICHUBATh;
ananuzupoeamos u
OUeHu8amy pa3iInyHbIe




TUIOTE3bI CYITHOCTH KU3HU,
MMPOUCXOXKACHUSA KU3HU U
YCJIO0BCKAa

21

CemuHap no teme 3apoxieHue
JKU3HHU Ha 3emuie. Jrarbl abuoresesa.

18

VCHO)KHGHI/IG KUBBIX OpFaHI/IBMOB Ha
3emJie B MPOLECCe IBOTIOLNHI

yMeTh

anaaulupoeamos u
OUeHUueamos pa3siIniHbIC
TUIOTE3bI CYIITHOCTH KU3HU,
MMPOUCXOXKACHUSA )KU3HU U
YCJIO0BCKAa

22

Drtanbl OMOJIOrHYECKOM OBOJIIOIIMH.

19

nHpopMaIus 0 OMOJTOTHIECKUX
00BEKTaX B pa3IMYHBIX BPEMEHHBIX
nepruoiax

IToHuMATL/00bLACHATL/HA3
BIBATH IPYIIIEI OPTAHU3MOB H
HpI/I‘II/IHBI HUX ITOSABJICHUS U
YCIIO)KHCHHS.

23

N TOroBbIil KOHTPOJIB IO TEME
DBOJIIOIIMOHHOE YUYEHHE.

20

Vuenune Y./lapBuna, CUHTETHYECKAS
teopus dBomtonuu (CTI)

YMeTh 00bSICHATD
YCIIO)KHEHUE OPTaHUYECKOro
MHpa, TOJIB3YACh
JIOKa3aTeIbHOI 0a30il Ha
oCHOBE coBpemeHHou CTO.

Pa3zgen 5 Dxocucrema — 104ac.

24

DKoyiorudeckue hakTopsl
Opranusm u cpena. [Ipeamer u
3aJ1auM SKOJIOTHH.

Cpena oOUTaHUS U YKOJIOTHYECKUE
(baxTopsl. 3aKOHOMEPHOCTH BIUSHUS
9KOJIOTUYECKHX (DAKTOPOB Ha
OpraHu3M.

3HaTh: CYIIHOCTb CPEbl
0OUTaHUA U IKOJIOTUECKUX
¢bakTopoB
YMeTb: 00OBSACHSTH BIHUSIHUE
HKOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3M 4YeJoBeKa

25

AbGunoTtndeckue HakTopbl Cpebl, UX
3HAYCHHUC B ’)KU3HU OPTraHHU3MOB.

Dkosorudeckue GpakTopsl, UX
3HAQUYE€HHE B )KM3HU OPTraHU3MOB.
BunoBas u npoctpaHcTBeHHAs
CTpYKTypa 3kocucteM. [IuieBsie
CBSI3H, KPYTOBOPOT BELIECTB U
MIPEBPAIICHUS] YHEPTUHU B

YMerh Haxooumb
UH(POPMALIUIO O
OHOJIOTHYECKHNX O0OBEKTAX B
Pa3TMYHBIX UCTOYHUKAX
(yueOHBIX TEKCTax,
CIPAaBOYHHKAX, HAYYHO-




skocucreMax. I Ipuunnsl
YCTOMYMBOCTU ¥ CMEHBI IKOCHCTEM.

HOMYJISIPHBIX U3JJAHUSAX,
KOMITHIOTEPHBIX 0a3ax
JaHHBIX, pecypcax HTepHeT)
U KPUTUYECKHU €€ OLICHUBATh;

yYMeThb P/x-5
00bACHAMB: CSIUHCTBO
buoTtuyeckue hakTopsl Cpeabl. " % CTpykTypa
B3aNMOOTHOIIEHHS MEHKTY Dkonorndeckue HaKTopbl, UX YKUBOUM M HEXKHBOU MTPUPOJIBI,
26 opraHH3MaN 3HA4YEHHE B )KU3HHU OPraHH3MOB. POJICTBO SKHMBBIX OPraHH3MOB; MOpCKHUX
' BIIHSIHHE YKOJOTHIECKUX IKOCHCTEM
(axTOpPOB HA OPraHU3MBbI; JUTOpAIIH.
B3aMMOCBSI3M OPTaHU3MOB U
OKpY>Karolllel CpeJibl;
3HATh /MOHUMATh P/x-6
CTpyKTypa S5KOCHCTEM IIpoBenenue OMOJIOTrNYECKUX
Bupnosas u NIPpOCTPAaHCTBCHHAA ucciaexoBanmii [Iumessie cBs3N, cmpoenue ouonozuueckux BoaorHble
27 ’ 00beKmo6: YKOCUCTEM 3KO0CHCTeMbI.B
Tpodryeckas CTPyKTypa SKOCHCTEM. KpYyroBOpOT BEIIECTB 1 MPCBPAILCHI (CTpYKTYpa); yMeTs
SHEPIUu B 3KOocUcTeMax. [[pudInHEI CTPYKTYpa), ¥ HABL,
YCTOHYMBOCTH U CMEHBI 9KOCHCTEM 00DACHAMb: TIPUIUHDI yCTOMYIMBOCTD
YCTOMYHUBOCTH U CMEHBI .
9KOCHCTEM;
yMeThb P/x7-
Bnusinue 4enoBeka Ha DKOCHCTEMBL. 00BACHAMb: TIPUIHHBI Jyrossre
HckyccTBeHHBIE COOOIIECTBA — YCTOMYHUBOCTH M CMCHBI KOCHCTEMBI
arpoLICHO3bI n 6 DKOCHUCTEM; HEOOXOIUMOCTH
: BeJeHHe OMOJIOrHYeCKHX i -
POBEICHUE DHOTOTITIEC coxpaHeHust MHOrooGpazus | Kpaiinero C.
JlaGopaTopnas padora Ne3 HccyIel0BAHMIA: BBISIBICHUE ) B.Poccumu.
28 BHJIOB; U3yuams U3MCHCHUS B

CpaeﬁumeﬂbHaﬂ xapakmepucmuxka
npupodnblx Kocucmem u
azposkocucmem ceoell MecmHocmu

AHTPOIIOTCHHBIX U3MEHEHMH B
JKOCHCTEMAX CBOCH MECTHOCTH,

IKOCHCTEMAaxX Ha
OMOJIOTNYECKUX MOJAETIX;
arpoO’KOCUCTEMBI CBOEH
MECTHOCTH) H JIelaTh
BBIBOJIbI HA OCHOBE
CPaBHEHHS;




Buocdepa — rmobanbHas skocucTeMa
buocdepa — rmobanbHas s3xocucTema.

Ponp Ononornueckux Teopuid, uaeH,
TUNoTe3 B popMUpOBaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOMH

3HATH /MOHUMATH

OCHOBHbIE NOJI0NHCEHUSA
OMOJIOTHYECKUX TEOPH

KapTUHbI Mupa. buocdepa —
29 6 P P (bep yuenue B.M.BepHanckoro o
CoctaB u cTpyKTypa 61ocdepsl. rI00anbHas SKocucTeMa. YueHne '
ouocdepe; BRI
B.N.Bepnazackoro o 6uochepe. Posb
BBIJIAIOIIMXCS YUCHBIX B
YKUBBIX OPTaHU3MOB B Onocdepe. .
pa3BUTHE OMOJIOTHYECKOM
Deonoyust buocgepul. .
HAYKU;
3HaTh U MOHUMATH
p CYWHOCHb OUO0I02UYECKUX
OJTb J)KUBBIX OPTaHU3MOB B .
Suochepe Bnore?ongquCKHe buocdepa — rmobanbHas s3xocucTema. npoyeccoé: KpyroBopot
pe- Pouib kMBBIX OpraHu3MoB B 6nocdepe. BCIICCTB U ITPEBPAICHUA
30 [HKJIBL. 360ﬂ’0uuﬂ 6u0cd)epbl. OHCPIUr B DKOCUCTEMAX U
IIpakTnyeckas padoraNe3 ouocdepe;
Pewenue sxonocuueckux 3adau YMeThL peuiambs
JJIeMEHTapHbBIE
OMOJIOTHYECKHUE 3a0a4H;
B o6 buocdepa — rimodanpHas skocucTema.
MeTh
nocdepa u quIOB6€K JI00AJIbHBIC I'mobanbHbIEe HKOIOrHYECKHE y
9KOJOI'MYCCKHE IPOOJIEMEI U ITYTHU UX HpO6HeMBI M IlyTH HX PCLICHHUSL.. 00BACHAMD: poib OHOJIOTUU
PCLICHHA. IIpoBenenne 6MOJOrHYECKHX B ()OPMHPOBAHHII HAYIHOTO
JlaGopaTopnas pabora Ne4 MCCJICI0BAHMIL: BBISBICHHE MUPOBO33PEHUS; €IUHCTBO
31 Ananus u oyenxa nocredcmeui AHTPOTIOT€HHBIX H3MEHEHNH B KUBOH U HEKUBOH PUPOJIBI;
CO5CI716€HHO}1 0esAmenbHOCmU 6 3KOCHCTEMAX CBOEH MECTHOCTH, BJIMSIHHE MYTarcHOB Ha
OKpydcatoujeti cpede, 2100aIbHbIX aHATN3 ¥ OIeHKA MOCIeICTBHI OpraHu3M 4YeJIOBeKa,
9KONI02UYECKUX NPOOIeM U Nymell Ux COOCTBEHHOI JIeSTeNbHOCTH B 9KOJIOTUIECKUX (PAaKTOpOB Ha
pewerus (oyeHoyHas) OKpYKAIOILEH cpesie OpPTaHU3MBI; B3aUMOCBSI3U
OPTraHU3MOB U OKPYKaroIen
Cpenpl;
B"(’pamfo"ﬁpame - IpoBeaenne GHOTOrHYECKHX
OCHOBa YCTOWYMBOCTH OHOC(HEpHI. JICCITeIOBAHMIA: BHISBIICHIIE yMeThb
1 IIpuposiooxpanHas 1esTebHOCTH AHTPOIOTCHHBIX U3MCHCHUH B 00BACHAMb: TIPUINHBI

YCJIO0BCKAa

JlabopaTopHasi pabora NeS

IKOCHCTEMAaX CBOSCH MECTHOCTH;
aHaJIU3 U OLICHKA I10CJIeACTBUI
COOCTBEHHOM JIEATENLHOCTH B

HapyLICHUN pa3BUTHUSA
OpPraHHU3MOB,
HACJIEACTBEHHBIX




Buiaenenue anmponozennuix
UBMEHEHUI 6 DKOCUCMeEMAX C8oell
MeCcmHoOCmu

OKpYXKarolIel cpelie, TIo0anbHBIX
AKOJIOTUYECKUX MPOOJIEM U TTyTEH UX
peuenus.

3a00JIeBaHUI, MyTaIlUH,
YCTOWYUBOCTH Y CMEHBI
9KOCHUCTEM; HEOOXOTUMOCTH
COXpaHEHHUs MHOT000pa3us
BUJIOB,;

HCNO0Jb30BATH
npuoOpeTeHHble 3HAHUS U
YMEHH B IPAKTHYECKOMI
AesITeJIbHOCTH U
MOBCEIHEBHOM KM3HU IJIA:
IpaBUJI NIOBCACHUA B
MIPUPOIHON CpeNie; Haxo0ums
UH(POPMALIUIO O
OMOJIOTHYECKUX 0OBEKTaX B
PA3JINYHBIX UCTOYHUKAX U
KPUTHYECKH €€ OLICHUBATD;
6blA61AMb UCTOUYHUKU
MYTareHOB B OKPY>KaroIeun
cpene (KOCBEHHO),
aHTPONIOTEHHbIE U3MEHEHUS B
DKOCHCTEMAX CBOEH
MECTHOCTH;

33-34

Bbuopa3noodpasue —

OCHOBa YCTOMYHMBOCTH OUOC(hEpHI.

[IpuponooxpaHHas neATEIbHOCTD
YeJoBeKa.

10

DopMBbI IPUPOIOOXPAHHOMN
ACATCIIBbHOCTH YCJIOBCKA.

3HATh U MOHUMATH YMETh
00bACHAMDb:

3HAYCHUE IS NTOAACpKAHUSA
Y COXPAHEHUS KU3HU
IIPUPOJTOOXPAHHBIX
TEPPUTOPUI- 3aII0BEAHUKH,
3aKa3HUKH, HAMOHAJIbHbIE
NMApKH, NAMATHUKHA
NPHPOJBI.




KPUTEPUHN 1 HOPMbI OLIEHKH 3HAHUI OBYYAIOIIUXCS
1. Oenka ycTHOIO OTBeTA.
OtmMmetka «5» :
- OTBET IMOJHBIN U NMPAaBWIbHBIIA HA OCHOBAHUHU U3YYEHHBIX TEOPUH;
- MaTepHall U3JI0KEH B ONPEACTCHHON JOrHYeCKON TOCIeI0BATEIILHOCTH, TUTEPATYPHBIM SI3BIKOM;
- OTBET CAMOCTOSITEIbHBIMN.
OtBer «é» ;
- OTBET MOJIHBIA U MPABUJILHBIA HA CHOBAHUH U3YYEHHBIX TCOPHUIL;
- MaTrepuai U3J0XKEH B OMPEICTICHHON JIOTHUECKOH IMOCIeI0OBATeILHOCTH, TIPH STOM JOIMTYIICHBI IBe-TPH HECYIIECTBEHHBIC OMUOKH, UCTIPABIICHHBIC
10 TpeOOBAHUIO YUUTEIIS.
OtmeTtka «3» :
- OTBET NOJHBIHA, HO MPH ITOM JIOMYIIEHA CYIIECTBEHHAs OIMIMOKA WJIA OTBET HEIMOJHBIN, HeCBA3HBINA. OTMeTKA «2) :
- TpuU OTBETe OOHAPYKEHO HEMOHMMAHHE YYallUMCS OCHOBHOTO COJEpIKaHHs Y4eOHOTrO Marepualia WM JOMYIICHBI CYIICCTBEHHBIE OIIHOKH,
KOTOpBIE yua MIUICS He MOKET UCTPAaBUTh MTPHU HABOSILKUX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.
Ouenka 6vinoONHEHUA NPAKMUYEeCKUX (1adopamopusix) paoom.
OtMmertka "5" craBUTCSA,ECIIHM YUEHUK:
1) mpaBUIJIBHO OIpeEII LENb OIbITA;
2) BBIOTHWI paboTy B IOJTHOM 00beMe C COOJII0IeHHEeM HEOOXOJMMOM MOCIIEA0BATEIHHOCTH POBEACHHSI ONBITOB U H3MEPEHUI;
3) caMOCTOSITENTLHO U PAIlOHATBHO BBIOpAN U TOJTOTOBIII JJIS OTIBITA HEOOXOAMMOE 000PYIOBAaHUE, BCE OMBITHI IPOBEI B YCIOBUSIX U PEKUMAX,
o0ecreurBaoIIUX MOTyYeHHE PE3yIbTaTOB U BHIBOJOB C HAHOOMbIIEH TOYHOCTHIO;
4) Hay4yHO IPaMOTHO, JIOTHYHO OMHUCAN HAOIOIeHUS U CPOPMYTUPOBAIT BHIBOBI U3 OMBITA. B mpecTaBieHHOM OT4YeTe IPABIILHO U aKKypaTHO
BBITIOJTHUJI BCE€ 3aMUCH, TAOIHIIbI, PUCYHKH, IPa( UK, BEIYUCICHUS U ClIeJall BEIBOJIBI,
5) mposiBIsieT OpraHu3allMOHHO-TPYAOBbIE YMEHUS (MOJAePKUBAET YUCTOTY pabodyero Mecta U MOopsA0K Ha CTOJIE, SKOHOMHO UCMOJIb3YeT PaCXOAHbIE
MaTepuabl).
7) SKCIEPUMEHT OCYIIECTBIISIET MO IUIaHY C YY€TOM TEXHUKH O€30MacHOCTH U MpaBuil paboThl C MaTepruaiaMi U 000pyI0BaHUEM.
Otmetka "'4" cTaBUTCS,ECITU YYSHUK BBIMOJIHII TpeOOBaHUS K oleHke" 5", Ho:
. OTIBIT MPOBOJIMJ B YCJIOBUAX, HE 00€CIIEUNBAIONINX JOCTATOYHOW TOUHOCTU U3MEPEHUII;
. WK OBLIO JIOMYIICHO JIBA-TPH HEJI0UETA;
. 1 He 6osee oHOM HeTpyOo#t OMMOKHM M OJJTHOTO HET0YETa,
. WJTU HKCIIEPUMEHT IMIPOBE/ICH HE MOJHOCTHIO;
. IJI1 B OTIMCAaHUU HAOJIIOICHUH U3 OTBITA JOIMYCTHI HETOYHOCTH, BBIBOJIBI cliea HemoaHbie. OTMeTka "3" cTaBUTCS,eCITN YUCHUK:
. IPaBUJIBHO OIPEEIHII IIEJIb OMbITa; Pa0OTY BBHIMOIHSET MPABIIILHO HE MEHEE YeM HAINOJIOBUHY, OJTHAKO 00BEM BBIITOJIHEHHOM YaCTH TaKOB, UTO
MO3BOJISIET MTOJIYYUTh IPABHIILHBIE PE3YIbTAThI U BBEIBOJIBI 10 OCHOBHBIM, TPUHIIUIIAATHHO BAKHBIM 33]ja4aM PaboThL;
2. unmu moabop 06opyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKE pa0OTHI 110 HaYaTy OIMbBITA MPOBEN C TOMOIIBIO YIUTES; WK B X0J1€ TIPOBEICHUS
OTIBITA U U3MEPECHUI ObUTH TOTYIIEHBI OMTUOKH B OMMCAHUH HAOI0IeHNH, (HOPMYIUPOBAaHUH BHIBOJIOB;
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3. OIBIT IPOBOJWIICS B HEPALIMOHABHBIX YCIOBUAX, YTO MPUBEIIO K MOIYUYEHHUIO PE3yIbTATOB C OOJIBILEH MOTPEIIHOCTHIO; MIIM B OTYETE OBLITH
JOMYIICHBI B 00IIEH CI0KHOCTH He 0oJiee IBYX OMIMOOK (B 3alUCSX €IWHUIL, U3MEPEHUX, B BRIYUCICHUAX, rpaduKax, Tabaumax, cxemMax, 1 T.1.)
HE MPUHIUITUAIBHOTO IS JTaHHOW pabOoThI XapakTepa, HO MOBJIMABLIMX HA PE3YJIbTAT BHIIOJHEHHUS;

OtMmerka "2" cTaBUTCSA,ECIIN YUEHUK:

1. He ompeaenII CaMOCTOSTENBHO LEJIb OIBITA; BBITOJHWI PA0OTy HE MOJIHOCTBIO, HE ITOJITOTOBUI HY’)KHOE 000pyJOBaHUE U 00BEM BBINOIHEHHON
4acTH pabOTHI HE MO3BOJISIET CAETIATh IPABUIIBHBIX BBIBOJOB;

2. WIX ONBITHI, U3MEPEHUS, BBIYNUCIICHUS, HAOIIOICHUS TPOU3BOININCE HEMPABHIIBHO;

3. wu B XoJ1e paboTHI M B 0TYETE OOHAPYKMIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B TPEOOBAaHUAX K OlleHKe "3";

4. nonmyckaet n1Be (1 6osee) rpyoObie OMMOKHU B X0JI€ KCIIEPUMEHTA, B 00BSICHEHUH, B 0(pOPMIICHUN paOOThI, B COOIIOACHNUN MPaBUII TEXHUKU
0€301acHOCTH MpHU padoTe ¢ BEIIECTBAMHA U 000PYI0BAHUEM, KOTOPHIE HE MOXKET UCIIPABUTH JaKe IO TPEOOBAHUIO yUUTEIIS.

Ouenka camocmoamenbHvlX NUCLMEHHBIX U KOHMPOJIbHBIX padom.

Otmerka "'5" cTaBUTCA,ECIIN YUECHUK:

1. BeIONTHMI paboTy 6e3 OMOOK 1 HEI0UETOB;

2) momycTui1 He OoJiee OJTHOTO HEeJI04ueTa.

Otmetka "4" cTaBUTCA,ECITU YUCHUK BBIMOIHII pabOTy MOJHOCTHIO,HO JOMYCTHII B HEM:

1. He GoJiee OAHOM HETPYOOIl OMMOKH U OJHOTO HEIOYETA,

2. unu He OoJiee BYX HEJOUETOB.

Otmetka "3" cTaBUTCSA,ECIIM YUYEHUK MPABWIIHHO BBITIOJHIII HE MeHee2/3pa0oThl WU JOMTYCTHIT:

. He OoJiee ABYX IpyObIX OIIMOOK;

. WM He OoJiee OHOM rpy0oit M 0THOM HeTpyOOoli OMMUOKHM M OJJTHOTO HEA0UETA;

. MK He OoJiee IBYX-TpeX HerpyObIX omuOoK;

. WJIM OJTHOM HeTpyOo# OmMMUOKHN U TPEX HETOUYETOB;

. IJTU TIPH OTCYTCTBUU OLIMOOK, HO NMPH HAIWYHU YETHIpEX-IATH HeoueToB. OTMeTka "2" cTaBUTCA,EClTU YUCHUK:
. JOIYCTHJI YHCJIO OIMIMOOK U HEI0UETOB IPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOH MOXKET OBITh BHICTAaBIICHA OlleHKa "3";
. WIH €CJIH NMPABUJIbHO BBIMOIHUI MEHEE MOJIOBUHBI PaOOTHI.

*».

6. Ouenka pedepara.

Pecdepar onennBaercs o ClEAYIOMINUM KPUTEPHSIM:

* coOto/IeHre TpeOOBaHM K €ro 0(hOPMIICHHUIO;

* HeOOXOJMMOCTb U JIOCTaTOYHOCTH JUIsl PACKPBITUSL TEMBI IIPUBEICHHOHN B TeKCTe pedepaTta nHHOpMAIIHH;

* YMEHHE 00y4YaroIIerocsi CRB000IHO M3JIaraTh OCHOBHBIE HJICH, OTPaKEHHBIC B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHATh CYTh 337aBAEMbIX YJICHAMH aTTECTAllMOHHOW KOMHCCHUHU BOIIPOCOB U CPOPMYIMPOBATH TOUHBIE OTBETHI HA HU
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TPEBOBAHUSA K YPOBHIO ITOATI'OTOBKU BBIITYCKHUKOB
CPEJHET'O OBIIEI'O OBPA30BAHUSA
B pe3yJabTaTe n3y4eHusi 0M0J10TruM HA 0230BOM YPOBHE YYEHHK /J0JI2KeH 3HATH /OHMMATh
OCHOBHbIE NOI0MceHuA ONOTOTMYECKUX Teopui(KieTouHas,aBoormonHas reopust U./lapsuna);yuenneB. 1. Bepnanckoro o 6uocdepe;
CYIIHOCTh 3aKOHOB [".MeH e, 3aKOHOMEPHOCTEN U3MEHYUBOCTH;
- cmpoeHnue dU0102UuYecKuUX 00beKmoee: KIETKU;TEHOB U XPOMOCOM;BH/Ia U 3KOCUCTEM(CTPYKTYpa);

- CYWHOCHb OUO0102UYEeCKUX nPOoYeccos: Pa3MHOKEHUE,0II0A0TBOPEHHE,IEUCTBIE HCKYCCTBEHHOTO HECTECTBEHHOr0 0TOOpa, (hopMUpOBaHHE
IPUCIIOCOOJICHHOCTH, 00pa30BaHKE BUI0B, KPYTOBOPOT BEILIECTB U MPEBPALICHUS YHEPTUU B 3KOCUCTEMax U Ouocdepe;

6KJ1a0 8bLOAIOUWUXCA YYUEHbIX B PA3BUTHE OMOJIOTHYCCKON HAYKH;

0MOJIOTHYECKYI0 TEPMHHOJIOTHIO H CUMBOJIMKY;

yMeThb

00bACHAmMY: PONb OMOJOTHHM B (OPMHPOBAHUU HAYYHOT'O MHPOBO33PEHUS;BKIIA] OMOIOTHYECKUX TEOpHil B(HOpMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA; €AMHCTBO >KUBOW W HEXKWBOHM NPHPOJBI, POACTBO >KHUBBIX OPraHM3MOB; OTPULIATENFHOE BIHMSHHUE AJIKOTOJI,
HUKOTHHA, HAPKOTHUYECKUX BELIECTB HA PAa3BUTHE 3apObIIIa YEJIOBEKA; BIUSHHE MYTarcHOB Ha OpPraHH3M YeJOBEKa, SKOJIOTHYECKHX (DaKTOpoB Ha
OpPTraHU3MBbl; B3aUMOCBSI3M OPraHU3MOB M OKpYXArolled Cpelbl; MPUYMHBI BOJIIOLUHU, U3MEHIEMOCTH BHJIOB, HAPYIICHUN Pa3BUTHS OPTraHU3MOB,
HacJIeICTBEHHBIX 3a00J1€BaHUH, MyTalluii, YCTOWYUBOCTH U CMEHBI SKOCUCTEM; HEOOXOAMMOCTH COXPAaHEHHUsI MHOT000pa3us BUJIOB;

. peutamp 3JICMCHTAPHBIC 6HOJ’IOI‘I/I‘ICCKI/IG 3a1a4U1,COCTABJIATH 3JICMCHTAPHBIC CXCMbI CKPCIHIMBAHUA U CXCMBITICPCHOCA BCUICCTB U SHCPTHUU B
IKOocHcTeMax (IIeNU MUTaHuUsA);

- onucwsléams 0COOCH BUOB 110 MOP(HOIOTHIECCKOMY KPUTEPHIO;

- 6bLA6/1AMb TPUCTIOCOOJIEHHS OPTaHU3MOB K CPeJIe OOUTaHHS, HCTOYHMKU MyTar€HOB B OKPY/KAOILEH CPeie(KOCBEHHO), aHTPOTIOTEHHBIE
W3MEHEHHS B 9KOCUCTEMAaX CBOCH MECTHOCTH;

- cpasHueamsy:ONOIOTNYECKUE OOBEKTHI(XUMHUECKUI COCTAB TEJ KUBOM M HEXHUBON MPUPOIBI,3apOIbIIINYEIOBEKa U APYTUX MIICKONUTAIOIMINX,
MPUPOJHBIE IKOCHCTEMBI M arpodKOCHUCTEMBl CBOEH MECTHOCTH), MPOIECCH (€CTeCTBEHHBIM M HMCKYCCTBEHHBIH OTOOp, MoJIoBoe u Oecroioe
paBMHO)KeHI/IC) " JCJIaTh BBIBOJAbI HAa OCHOBC CPABHCHMUA,

- aHAU3UPO6amsv U OUEHUEAmMb PANTNIHBIC THUIIOTE3bl CYNIHOCTH >KU3HU,IIPOMCXOXICHUS JKH3HH W YeJIOBEKa,rNTOOAIBHBIE 3KOJIOTHYECKHUE
pOOJIEMBI M ITyTH MX PEHICHUs, IIOCIIEACTBUS COOCTBEHHOM JCITEIHPHOCTH B OKpPYXKAIOIIEH cpejie;

- u3yuams V3MCHEHUS B SKOCHCTEMaX Ha OMOJIOTHUYECKUX MOJIEIISX;

- Haxooums WHOOPMAIMIO O OHOJOTUYECKHX OOBEKTaX B Pa3IMYHBIX HMCTOYHHKAX(Yy4eOHBIX TEKCTaX,CIPaBOYHUKAX, HAYYHO-TIOMYISIPHBIX
W3JIaHUSAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, pecypcax VMHTEpHET) U KPUTHUECKHU €€ OLICHUBATh;

- HCIOJIb30BATH NPUOOpPeTeHHbIEe 3HAHUS U YMEHHS B IPAKTHYECKOH 1eATeJIbHOCTH U MOBCeIHEBHOM KU3HH IS

- coOnrofeHust Mep NPOPUIAKTUKY OTPABJICHUN, BUPYCHBIX U IPYTUX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypEeHUE, allKOTOJIHU3M,
HapKOMaHHsl ); PaBUJI TOBEACHUS B IPUPOJIHOMN Cpelie;

- OKa3aHHWs NepBON MOMOUIM MPH MPOCTYAHBIX U APYTUX 3a00J€BaHUAX, OTPABICHUU MUIIEBBIMU MTPOAYKTAMU;

- OLICHKH STHUYECKHX AaCMEeKTOB HEKOTOPBIX HCCIEAOBAaHUN B 00JIaCTH OMOTEXHOJIOTHUU (KJIOHHUpPOBAHUE,

HCKYCCTBEHHOE OILJIOJIOTBOPEHHUE).
TpebGoBanusi Ha ©6a30BOM ypOBHE HAIpaBlIEHbl Ha pealn3alyio JEATEIbHOCTHOTO, MPAKTUKOOPUEHTHUPOBAHHOTO U JINYHOCTHO OPHUEHTHUPOBAHHOIO
MOJIXOJIOB: OCBOCHME YyYaIlUMHCS WHTEIJICKTYyaJbHOM U MPaKTUUYECKOW AEATEIbHOCTH; OBJIQJCHHE 3HAHUSMU M YMEHUSMH, BOCTPEOOBAaHHBIMU B
MOBCEIHEBHOM KU3HU, TTO3BOJIIOIIMMY OPUEHTUPOBATLCS B OKPYKAIOIIEM MHPE, 3HAYUMBIMHU JIJISi COXPAHEHHS OKPYKAIOIIEeH cpeabl U COOCTBEHHOTO
3/10pPOBBA.
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