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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buosiorus» coctaBWIM: KOHIENTyalbHble Tnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, CcoJlepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpazoBanus B Poccuiickoit deneparnuu, a Takke IOJOXKEHUS O
cnenupuke OMONOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYECHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSIM,
ompe/iesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OHMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o OuonorMM JA€T NpPEACTaBICHHE O LEHsIX, 00 oluiei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro nmnpeamera «buosiorusi», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupelneiieHue IO0 pasieraM H  Temaw,
PEKOMEHYEMYIO TTOCJIEIOBATEIBbHOCTh M3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIMXCA.

B nporpaMmme 1o OuOJIOTMH TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3ybTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 1O OCBOCHHMIO COJCpPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yYE€HHUHM OWOJoruu, Onarojgapsi yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUIN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIIECHUEM K OKpY)KalollleW MPUPOIHON cpere.
[TosTOoMy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEICHO BHUMAaHWE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEJIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS IKOJIOTUYECKHU
[€JIECO00Pa3HOT0 TOBEACHUS B OKpYKAlOUIeH NPUPOJHON Cpele, aHalu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH



yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIIOBUH JIJIsl pEIICHUsI OJTHOM M3 aKTyaJbHBIX 3374 MIKOJIFHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa obecmeunBaeT GopMHUpOBaAHWE Yy OOYYArONIUXCS TPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OpPMHUPOBAHUSA
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0e30macHOro obpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oOmero  oOpa3oBaHUsA,  COIMATH3AINH
oOyuaromuxcs. M3ydyenue 0nosorun odecneynBaeT ycioBHs sl (hOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX Y4€OHBIX MPEIMETOB, B YACTHOCTU, (GU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE MOJOXKEHUS O MpEIHA3HAYCHHH Y4EeOHOTO IMpeaMera
«buonorus» coCTaBUIM OCHOBY Ui ONPEICICHUS TMOIXOJOB K OTOOpY W
CTPYKTYPUPOBAHUIO €r0 COAEpIKAHMs, IPEICTABICHHOIO B MPOrpaMMe IO
OHOJIOTHH.

Otb60p comepxkanusa ydeOHOro mpeamera «buosorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypOCOOOpPA3HOTO TOIX0Ja, B COOTBETCTBUH C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIONME aJeKBAaTHOE IOBEACHHUE
YeJIOBeKa B OKPYJKAroOIIeld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU U MpaKTUUYECKOM AesTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPBIE CIYKaT OCHOBOM it POpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMUeCKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE COACpXaHUS y4yeOHOro Marepuajia B MPOTPaMME I10
OMONOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHUs 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOW OpraHM3alMU U
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEepKaTeIbHble TUHUM: «bruonorus kak Hayka. Metoabl
HayyHOTo To3HaHMs», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpPraHUYECKOTO MHUpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHUCTBUU B OTHOILICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHUS, CTPOCHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluy;

CTAaHOBJIICHHE Yy OOydaronmxcss oOmeil KyJabTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUW U ONBITA, IOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nactu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi OMoa0ruu Ha 6a30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).

YUET PABOYEM [TIPOTPAMMBI BOCIIUTAHUS

Pabouas ImporpamMma I10 OuoJorun YUHUTBIBACT O6HIYIO OcJIb BOCIIMTAaHUSA U
ICJICBBIC IIPUOPUTCTHI.

He.]'[b BOCIIUTAHHUSA — JIMYHOCTHOC PA3BUTHEC IKOJIBbHHUKOB, IIPOABJIAIOIINUCCS:

® B YCBOCHUU UMM 3HAHHI OCHOBHBIX HOPM, KOTOpBIE OOIIECTBO BbIpabOTaJIO
Ha OCHOBE 3THX LIEHHOCTEH (T.€. B YCBOGHUHM UMHU COIIMAIHO 3HAYMMBbIX
3HaHUM);

® B pPa3BUTHUH WX MMO3UTHBHBIX OTHOIIEHUHA K 3TUM OOIIECTBEHHBIM
IEHHOCTSIM (T.€. B Pa3BUTHH UX COIMAIBHO 3HAUUMBIX OTHOIICHUH);

® B IPUOOPETESHUH UMH COOTBETCTBYIOIIETO ATHM IIEHHOCTSIM OTIBITA
TIOBEJICHHS, OIbITAa IPUMEHEHHUsI CHOPMHUPOBAHHBIX 3HAHHUI U OTHOILICHU
Ha MPaKTHKE (T.€. B IPUOOPETEHNH UMU OIBITA OCYIIECTBICHHS COIIMATIBLHO
3HAYUMBIX J1e7);

B BocniuTanuun IICTGﬁ IMOAPOCTKOBOI'O BO3pacCTa TAKUM IIPUOPUTCTOM ABJISACTCA
CO31aHHuC 6HaFOHpI/I${THBIX YCJIOBI/Iﬁ JJIA Pa3BUTHUA CONUAJIBHO 3HAYUMBIX
OTHOIICHUH INKOJIbHUKOB, U, IPEKIAC BCCT0, HICHHOCTHBIX OTHOILICHUH:

® K CEMbE, KaK INIABHOM OIIOPE B JKU3HU YEJIOBEKA U UCTOUYHUKY €TI0 CYACThS;

® K TPYIy KaK OCHOBHOMY CHIOCOOY JOCTHXKEHUS KU3HEHHOTO 0J1aromnoaydnst
4eJI0BeKa, 3aJI0Ty €ro YCHEeNTHOro npohecCuOHAIBLHOTO CaMOOIIPEIeTICHUS U
OILYILIEHUSI YBEPEHHOCTH B 3aBTPAILHEM JHE;

® K CBOEMY OTEYECTBY, CBOE MaJioi 1 OoJbiioi PoguHe kak MecTy, B
KOTOPOM Y€JIOBEK BBIPOC M MO3HAN MEPBBIC PAJIOCTH U HEYAA4YH, KOTOpas
3aBelaHa eMy MpeKaMu U KOTOPYIO HY>KHO o0eperarh;

® K NPUPOJIC KAK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE CaMOTO €€
CYIIECTBOBAHMS, HYKIAOIIEHCS B 3a1IMTE U IOCTOSIHHOM BHUMAaHHUH CO
CTOPOHBI YEIIOBEKA;

® K MUY KaK IrJIaBHOMY MPUHITUITY YEJIOBEUECKOTO OOIICHUS, YCIOBUIO
KpEMKOU ApyxObl, HATAXKUBAHUSI OTHOLIEHUH C KOJIJIEraMu o padbore B
OyayieM 1 co3anus 0JIaronpusiTHOr0O MUKPOKJIMMAaTa B CBOCH
COOCTBEHHOU CEMBE;



® K 3HAHUSM KaK MHTEIUICKTYaJTbHOMY PECYpCy, OOeCIeunBaIeMy Oy ayiiee
YeJIOBEeKa, Kak pe3ysbTaT Y KPOIOTJIMBOTO, HO YBIEKAaTEILHOTO y4eOHOTO
TPyAa;

® K KyJIbTYpe Kak JyXOBHOMY OOTaTCTBY OOIIECTBA M BAYKHOMY YCIIOBHIO
OUIYIICHHUS Y€JIOBEKOM ITOJTHOTHI MPOKUBACMOM JKU3HU, KOTOPOE AAI0T EMY
YTeHUE, MY3bIKa, UCKYCCTBO, T€AaTP, TBOPUYECKOE CAMOBBIPAKEHHUE;

® K 3J0pPOBBIO KaK 3aJIOTY JIOJTOW M aKTUBHOM JKU3HH YEIOBEKa, €T0
XOPOIIETO HACTPOCHUS M ONITUMUCTHYHOTO B3TJISIa HA MHUP;

® K OKPYKAIOIIMM JIFOJIIM KakK 0€3yCIIOBHOM U aOCOIOTHOM IIEHHOCTH, KaK
PaBHOMPABHBIM COITMAIBHBIM IMAPTHEPaM, C KOTOPHIMH HEOOXO0IUMO
BBICTpanBaTh JT0OpOKeTIaTeIbHbBIC U B3aMMOIIO/ISPKUBAOIINE OTHOIICHUS,
JIArOIIIME YeIOBEKY PaJoCTh OOLICHUS U MO3BOJIAIONINE U30eraTh 4yBCTBa
OJIMHOYECTBA;

e K caMHUM ce0e KaK X03s5i€BaM CBOEH Cy/IbObI, CAMOOIPEIEISIOIUMCS U
caMOpeaTH3yIOIIMMCS JTHYHOCTSIM, OTBEUAIOIINM 33 CBOE COOCTBECHHOE
Oynmyiee.

BocnurareanHble 3a4a4n:

® [IOHMMaHUE IEHHOCTHU OUOJOTUYECKON HAyKH, €€ POJI B pa3BUTHH
YEJI0BEUECKOro 00IIEeCTBa, OTHOIIEHHE K OMOJIOTHUU KaK BaXKHOM
COCTaBJISIFOIIEN KYJIBTYPBI, TOPAOCTH 3a BKJIAJ POCCUMCKUX U COBETCKUX
Y4€HBIX B Pa3BUTHE MUPOBOU OMOJIOTHYECKON HAYKH;

® TOTOBHOCTb OLICHUBATH CBOE MOBEICHUE U MOCTYIKH, a TAKKE [OBEJICHUE U
MOCTYIIKU JPYTHUX JIFOJEH C MO3UIIMU HPABCTBEHHBIX HOPM U HOPM
AKOJIOTUYECKOTO MpaBa ¢ Y4ETOM OCO3HAHUS MOCIIEICTBUNA MOCTYNKOB;

® [IOHMMAaHHWE SMOILMOHAJILHOTO BO3AEHCTBUSA NPUPOJIBI U €€ [IEHHOCTH;

® [IEHHOCTH Hay4YHOI'O MIO3HAHUS: OPUEHTALIUS B IESTEIIBHOCTH Ha
COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAYYHBIX MPEICTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBA34X YEJIOBEKA C
MPUPOJIHON U COLUATILHOM CPEeIoi; pa3BUTHE HAYYHOU JIF0003HATEILHOCTH,
WHTEpeca K OMOJIOTUYECKON HAyKe U UCCIIEI0BATEILCKON e TEILHOCTH;
OBJIQJICHUE OCHOBHBIMU HABBIKAMU HUCCIIEAOBATEIILCKON JIESITEIbHOCTH;

® AKTHMBHOE€ YYaCTHE B PEIICHUH MPAKTUYECKUX 33/1a4 (B paMKaX CEMbH,
IIKOJIbI, TOPO/Jia, Kpasi) OMOIOTHYECKOM U KOJIOTHYECKOM HAMPaBICHHOCTH,
HWHTEpEC K MPAKTUUECKOMY U3YyUYCHUI0 MPodeccuid, CBSI3aHHBIX ¢ OMOJIOTHEH;

® YMEHHUE ONEPUPOBATH OCHOBHBIMHU MOHATUSIMHU, TEPMUHAMU U
MPEICTABICHUSIMU B 00JIACTH KOHIIENIIUN YCTOWYMBOTO PA3BUTHS,



TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, a TAKXKE MOBEACHUE U
MOCTYIKH JIPYTHUX JIFOJIEN C MO3ULUNA HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOTO MPaBa ¢ Y4ETOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB
aKTUBHOE Y4aCTHUE B PEIICHUH MPAKTUYECKUX 3a/a4 (B paMKax CEMbH,
IITKOJTBI, TOPOJIa, Kpasi) OMOJIOTHIECKON M SKOJIOTUUECKON HAITPABICHHOCTH,
WHTEPEC K MPAKTUICCKOMY M3yUCHHUIO MPOdeCChid, CBSI3aHHBIX ¢ OMOJIOTHEH;
dbopMHpOBaHUE KYILTYPHI 3J0POBbS: OCO3HAHUE IIEHHOCTH JKU3HHU;
OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY 3/I0POBBIO M YCTAHOBKA HA 3J0POBBIN
o0pa3 *u3HHU (310pOBOE MUTAHUE, COOJTIOJICHNE TUTUEHUYECKUX MTPaBul,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHATUH U OTAbIXA, peryjsipHas puznueckas
AKTHUBHOCTB); OCO3HAHHE MOCIIC/ICTBUN U HEMIPUATHUE BPEAHBIX TPUBBIYECK
(ynotpebiieHue ajakoroJis, HAPKOTUKOB, KypeHHE) U UHBIX (DOpM Bpea it
(U3UYECKOTO U ICUXUYECKOTO 37]0POBbsI; COOJIIOACHUE TTPABUII
0€30MacHOCTH, B TOM YHCJI€ HABBIKK O€30MMacHOT0 MOBEICHUS B TPUPOTHOM
Cpele; yMEHUE OCO3HABaTh YMOIMOHAJILHOE COCTOSTHUE CBOE U JIPYTUX
JIOJIeH, YMETh YIIPaBiIsTh COOCTBEHHBIM SMOIIMOHAIBHBIM

COCTOSIHUEM; CPOPMUPOBAHHOCTH HABBIKA pe(IICKCUU, TPU3HAHUE CBOETO
MpaBa Ha OLIMOKY U TAKOTO e IpaBa JPYyroro 4ejaoBeKa;

OCO3HAHHE HEOOXOIUMOCTH B (POPMHUPOBAHUU HOBBIX OMOJIOTMYECKUX
3HaHUH, yMeHue (HOpMyITUPOBaTh AU, TOHSATHUS, TUIIOTE3bI O
OMOJOTHYECKUX O0OBEKTAX U SIBICHUSX, OCO3HAHUE Je(hUIUTa COOCTBEHHBIX
OMOJIOTUYECKUX 3HAHUM, TFITAHUPOBAHUE CBOETO PA3BUTHS;

OCO3HAHUE CTPECCOBOM CUTYAIIMH, OLICHUBAHKUE MPOUCXOAIINX U3MEHEHUM
U WX TIOCJIC/ICTBUM; OIIEHUBAHUE CUTYAIlUU CTPECCa, KOPPEKTUPOBAHUE
IIPUHUMAEMBIX PELICHUN U IEUCTBUM;

YMEHHE ONEepUPOBATh OCHOBHBIMU MOHSITUSMH, TEPMUHAMU U
MPEACTaBICHUSIMU B 00J1aCTH KOHLIETIIIUU YCTOMUYUBOTO Pa3BUTHSI.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCaHUE,
U3MEpeHHe, KiIacCU(pUKAIMs, MOJCITUPOBaHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTaHUYECKOUN MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYeCKu ), OMoCcepHBI.

JlemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOM MIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKH. XHMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kkierke. lloanepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapodHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak menoctHas >xuBasg cuctema. OOmpe NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU H
IrpUOHOMN KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W TiacTtud. Bunbl mactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammber:  «PacnpeneneHue XMMHYECKUX DJJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuubr n cxembl: «llepuognveckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAbI, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OellKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnaparbl PacCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpoeHUsI KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHslii. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BeliecTB, BbIJCICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mukonns. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHnue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus renetudeckoil uH@popManuMu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. MicTopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenue u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHre KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOKEHHUS UM  UHAUBUIAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemast rubGenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHHUE JUIS CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMUA CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIbI
NOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsIMOE, HempsiMmoe (JIMYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe 1 HenmpsiIMOe pa3BUTHEY», «l 'aMeTOreHe3 y MIECKONMUTAIOMNX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouabl
MJICKOTIUTAIOMIETOY, «SIHlIeKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadpazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHwe CTpPOCHHS IOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieicTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MIicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokosieHus. IlpaBuno JOMHUHUpOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEACTBEHHOM MPEeApacOOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBONOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet w cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOTCHETUYECKast
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumnbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBw», « MyTarimoHHas U3SMEHUYUBOCTH.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «/3ydeHnue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPETApaATAX ).

[Tpaktnueckass pabora Ne 2. «CocTaBieHHWE W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKLIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIuM3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYEHHUE IOJIMIUIOUIOB. JIOCTMI)KEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHOTexXHOJIOTHA Kak OTpaciib NPOU3BOACTBA. ['€HHas WMH)KEHEpus. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzanus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B M KOPHEIIJIOOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosroMOHHAsE OMOJIOT M.

[TpennochlIKu BO3HUKHOBEHMSI 3BOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAA
TeopHst U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  HBOMIONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUST BHUJOB B MaJCOHTOJOIMYECKON JIETONMMCH, NEPEXOAHBIE (POPMBIL.
buoreorpadguueckue: cxocTBO U paznuuue Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas teopus Y. [lapBunHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIlME CHUJIBI 3BOJIOLUMU BHUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENECIEHHAST W3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B mpupoje. MyTallmoOHHBINA
Ipouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHBIII 0TOOp — HamnpaBisiomuili Qgakrop 3Bomaouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHHM Y OpraHu3MOB. ApoMop(h03bl U UAHO-adalTaI|H.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOTHIeCKoe.

Maxkpossomoniust.  Popmbl  3BOTIOUMU:  GUIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTh 3BOIIOLUY.

[IporcxoxIeHne OT HeClEeUHaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.



JlemoHncTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunp! u cxemsl: «Pa3BuTHe OpraHMYECcKOro Mupa Ha 3emiiey, «3apobIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
CyliecTBoBaHHe», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTBY, «Apomopdo3bl», «Ununoamantammu», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIUn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE).

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPACKH,
HaOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepekpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/Ipozopuna» (Hopma, myrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHBle TpPENCTABICHHUS O 3apOKJICHHWM >KM3HU. HayuHble THIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMusi. XUMUYecKas
ABOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIONNH. HavanpHbIE dTansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIFOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. I[laneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oMckas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOICHOBBIN,
AHTPOMOTE€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk HayKa. PazButue npeacraBieHui o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3InyKs Y€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  (dakTtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa MU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsamiuii, YermoBek HeaHIepTalIbCKuK, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIUS.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHEUHOH cHcTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKMX 4YEpT CTPOCHHUS 4YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 YeEJIOBEKa», «JlpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
U300paKeHHsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Tpaktrueckas padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTCHHUUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl IKOJIOTHH. MeTOoabl HSKOJOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHMYECKHE U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M,
HEUTpaiu3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHKU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMyuka 4uCIEHHOCTH MOMYJISILIUA U €€ Peryssusl.

JemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «l[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUU UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUsI B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «IlumeBbie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JIECWCTBHS HAa NpUPOLY», «BaxkHENIIME  HMCTOYHHUKHU
3arpsi3HCHMs] BO3JIyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBeril d3dpdext», «DakTopbl
PaMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaenb-anmIukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM JKOJOTHYECKUM TPYIMIaM OJHOTO BHU7A,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBalTCsS TpeOOBaHUS K pe3ylibTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCUUCKOM
IpaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHI0  OHOJOoruw,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIMN pPa3BUTUS OHUOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonorus» AOCTUTarOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MPaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepainuu, npupoae u
OKpYKaIolIEn cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUMN
BOCHIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMIPOILIECCE COBMECTHOIO BBIMOJHEHHUS
y4eOHBbIX, TO03HABATEIBHBIX M HCCJIEAOBATEIbCKUX 337a4, YBaXKUTEIBHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOocCcuiicKon rpak1aHCKOU UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM MPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHMUMAHUS 3HAYCHHUS OWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILICHU;

MOHMMAaHUE YMOLIMOHATILHOTO BO3JEHCTBUS JKUBOW TPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTy YU

NOHMMaHHWE U pealu3alusi 370pOoBOro U 0e3omacHoro odpasza JKU3HU
(310poBO€  mUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U  OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3UUYECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHOM JEesTENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U MyTell ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH NpoOJeM, CBA3AHHBIX C pPalMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOIIOJIEHHE  MpaBUJ  TMOBEIEHUS B IPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPaHY BHJIOB,
AKOCUCTEM, OHOoCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHUUECKOMN IEATENBHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAjore
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE cheruduKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTABICHUS] 00 OKpYXaloleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4aeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayyHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaONIOJIeHHe, H3MEpPEHHE, OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCaIbHble Yy4eOHbIC JeWcCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YalolIHUXCs, CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIC Y4eOHbIC JCHCTBHS B
MMO3HABATEJIbHON U COIMAJIbHON MPaKTHKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBiajaenue YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJbLHBLIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpPENCIATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISAMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbLHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHONICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIONb30BaTh PAa3jMyYHble BUABI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEeleHHs,, HaXOAUTb apryMEHTbl Ui J0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHIeHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCH U MPUMEHSITh PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI yU4eOHBIX
3ajay;

npuOOpEeTaTh OIBIT KCIOIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMANbHYIO  (QOpMy  IpeICTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyecko MHPOpMALIUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJBI, (HOpMYyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WHOOpMAaIWH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUue YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIMKN JPYTUX YYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI U pelIeHUU OUOJIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOAbl COBMECTHBIX JCUCTBHI C y4€TOM O0OmUX
MHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS MpOOJEM M UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IO3HABATENIBHYIO JESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIUPOKOH SPYAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATBH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMHM  MO3HABATENbHOM  pedJekcud KaKk  OCO3HAHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM Jsi OIEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



IPUHUMATh MOTHUBBI W apryMEHTHl JPYIMX I[pU AaHAJIU3E pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue Jjisi yueOHoro npeamera «buomnorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTABICHBI [0 TOJAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PaCKpbIBaTh COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHIA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IIpEBpallleHUE
SHEPIuM), TOMEOoCcTa3 (CaMOPETyJISIIUs), YPOBHEBAsI OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTH, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpa3us H
MPOUCXOXKICHUS KyJbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensaTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBICHUI, OpPraHu3alusl U IMPOBEJICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEIMYMHAMHU, OOBSICHEHUE IMOJYyUYCHHBIX



pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB M MPEBPALICHUS 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJBbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH IMOJIyYEHHbIE 3HAHUS AJI1 OOBACHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJBb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAcleIOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpECKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKJIIOYAIOLIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepHuanbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, 3BOIIONMS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHU3MOB, BHUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOPBHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOCHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHON
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIHMM B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedeHus 0e30MacHOCTHU CBOETO 3J0POBbSI U 3JI0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOTHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHble OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padoThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-IOMYJISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/ieioB U (undposbie)
Kontpoabubie IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
! bronorus xax fayxa 3 : 0-5 https://m.edsoo.ru/7f41¢292
) JKuBble cUCTEMBI U UX | bu6moreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUM COCTaB U g | bub6munoreka [JOK
CTPOCHHE KIJIETKH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 HKH3HELCATEIRHOCTE KIETKH 6 : https://m.edsoo.ru/7f41¢292
PasmMHOXeHue u
5 VHJIUBUYAJIbHOE Pa3BUTHE 5 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
OpTaHU3MOB
6 HacnencrBeHHOCTE U 2 L5 bubmoteka [IOK
W3MEHYUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41¢292
. Cenexius opranu3MoB. OCHOBBI 3 | bubmoreka [JOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c¢292
OBIIEE KOJIMYECTBO YACOB I10 14 3 4
I[TPOIT'PAMME




11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
HaumMeHoBaHue pa3ieioB U (undposbie)
Ne ni/m Konrpoasusie IIpakTHyeckue
TeM NPOrpaMMbl Bcero oOpa3oBaresibHbIE
padoThI patéoTbI
pecypchl
bubmoreka [JOK
1 1 1 1
IBOIIOUHONHAS OHOTOTHS 0 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE U pa3BUTHE 9 | 0.5 bubmuoteka [JOK
YKU3HU Ha 3eMJie ' https://m.edsoo.ru/7f41cc74
3 OpraHn3mbl 1 OKpy>Karomas 5 | bubmmoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobmiecTBa u 10 | bub6moreka [JOK
AKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
H 34 3 2.5

[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KosuvecTtBo yacoB Jara JeKTpoHHbIE HN(POBbIE
, Tema ypoka Konrpoabubie IIpakTuyeckue o0pa3oBaTeJIbHbIE
n/m Bceero U3Y4ECHUA
padoThI padoThI pecypchl
buoinorus B cucreme buosmorexa [OK
1 HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabI MO3HAHUS
YKUBOM MPUPOJBI.
[Ipaktrueckas padorta
) Ne 1 «Mcnons3oBanue | 0.5 bubmoteka [IOK
Pa3IMYHBIX METOOB https://m.edsoo.ru/863e6122
IIPU U3YUYECHUH
OMOJIOTHYECKHX
00BEKTOBY»
3 Bxomuas | 1
KOHTpOJIbHAs paboTa
buonornueckue
4 CUCTEMBI, IIPOLIECCHI U 1 Bubmmorexa [IOK
’ https://m.edsoo.ru/863e6564
WX U3y4CHUE
5 f;?;::eg:z; (I:/IOCTaB | bu6mmoreka [JOK
https://m.edsoo.ru/863e674¢
MUHEPAJIbHBIC COTU




benku. Cocras u

bu6moreka [JOK

0 CTpPOCHHE OEJIKOB https://m.eds00.1ru/863e6b72
DepMeHTH —
OMOJIOTHYCCKHEC
KaTaJIn3aTopPhl.
JlaGoparopHas
; i Iag C;Tqaeljjml 0 Bu6mmoreka [OK
. https://m.edsoo.ru/863e6b72
KaTaJUTHICCKOU
aKTUBHOCTH
(dbepmMeHTOB (Ha
npuMepe aMUJiasbl
WJIU KaTayias3bl)»
8 VrineBonsl. JInnuasl bubmorexa HOK
https://m.edsoo0.ru/863e6870
9 HyxkiienHoBsie bubmuorexa [JOK
KUcioTel. ATD https://m.edsoo.ru/863e6d5c
HcTopus u MeTOIbI
10 I/ISyLI:HHH KneTKI/II[. bubmorexa LOK
https://m.edsoo.ru/863e6e88
Knerounas teopus
Knerka kak
11 LICJIOCTHASI YKUBast
cucTema
12 Crtpoenue 0.5 bu6moreka [JOK

AYKapUOTUYECKOMN

https://m.edso0o.ru/863e61f0




KJIETKH.
JlaGoparopHas
pabota Ne 2
«M3yuenue crpoeHus
KJIETOK PaCTCHHUIA,
KUBOTHBIX, TPUOOB U
OakTepuid Moy
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpoOIpenaparax u
WX OTMMCAHUE

https://m.edsoo.ru/863e716¢

13 OOMeEH BeIIecTB WIH bub6mnoreka [JOK
METa00JIU3M https://m.edsoo.ru/863e766¢
14 DOTOCUHTE3. bubmoteka [IOK
XeMOCHHTE3 https://m.edsoo.ru/863e7c¢98
15 DHepreTUuYecKui bu6mmoreka [JOK
oOMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3.
16 JlaGopaTopHas 0.5 bubmuorexa [JOK
pabota Ne 3 https://m.edsoo.ru/863e7dc4
«Habmronenue

MHTO3a B KIJIICTKaxX
KOHYHMKa KOPCIIKa




JyKa Ha TOTOBBIX
MUKpOIpenaparax»

buocunres Oeka. bu6moreka [JOK

Peakuust MaTpudHOTO https://m.edsoo.ru/863e796e
17

cuHTe3a. TpaHcisaums bubmnoreka [JOK

— OuocuHTe3 Oenka https://m.edsoo.ru/863e796e
13 Hexkinerounsie (hopmbl bubmorexa [JOK

KU3HU — BUPYCHI https://m.edsoo.ru/863e7540
19 Py6exnas

KOHTpOJIbHas paboTa

Dopmsbl bubmorexa [JOK
20 Pa3MHOXKEHUS https://m.edsoo.ru/863e81b6

OpraHU3MOB https://m.edsoo.ru/863e831e

. bubmmoreka [IOK

21 Meiios https://m.edsoo.ru/863e7f4a

Oo6pazoBanue u

pa3BHUTHE MOJOBBIX

KJIETOK.

O1u1010TBOPEHHE.
2 JlabopaTopHas 0.5 bubmuorexa [JOK

pabota Ne 4 https://m.eds00.1ru/863e81b6

«3yuenue cTpoeHus
MTOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIpenapaTax»




23

24

25

26

27

NunuBnayanbHOE
pa3BUTHE OPraHU3MOB

['eHeTnika — Hayka o
HACJICICTBEHHOCTHU U
W3MEHYUBOCTH

3aKOHOMEpPHOCTHU
HacJeJOBaHUS
MIPU3HAKOB.
Monorubpuinoe
CKpEIBaHUE
JuruOpuaHoe
CKpEIIMBAHUE. 3aKOH
HE3aBUCUMOTO
HacJIeIOBaHUS
MPU3HAKOB

CueruieHHoe
HaCJeI0BaHHE
MPU3HAKOB.
JlabopaTtopHas
pabora Ne 5
«3yuenue
pe3ynbTaToOB
MOHOTUOPHUIHOTO U
JTUTHOPUIHOTO
CKpEIIMBaHUs y

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e8436

bubmmoreka [JOK
https://m.edsoo.ru/863e8612

bu6moreka [JOK
https://m.edsoo.ru/863e8878

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

bu6moreka [JOK
https://m.edsoo.ru/863e8c60




28

29

30

npo30odrel Ha
TOTOBBIX
MUKpOIpernaparax»

I'eneTuka mosna.
HacnaenoBanue
MIPU3HAKOB,
CIICTUICHHBIX C ITOJIOM

N3MeHYnBOCTS.
Henaciencrsennas
M3MEHYMBOCTb.
JlabopaTopHas
pabota Ne 6.
N3yuenue
MOU(DUKATUOHHON
M3MEHYHMBOCTH,
MOCTPOCHUE
BapUAIIMOHHOTO psijia
Y BapUAMOHHOMN
KPUBOM»
HacnencrBennas
M3MCHYHUBOCTbD.
JlaGopaTopHas
pabota Ne 7. «Ananm3
MyTaluu y
Jpo30(hUIIbI Ha

0.5

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe




TOTOBBIX
MHUKpOIIperapaTax
31 I'eneTHnKa yesoBEKa 1 bubmorexa OK
https://m.edsoo.ru/863e8d78
(o
POLECC: A https://m.eds00.ru/863e9214
32 TOCTHKECHUS 1
CEJIEKIIUU DACTEHUH U bubmorexa LOK
JICKIHH b https:/m.eds00.ru/863e9214
SKUBOTHBIX
33 HUrorosas |
KOHTpOJIbHasA padboTa
,, | Bromwomnrmiax | BuGmorera LIOK
P https:/m.eds00.ru/863e9336
MIPOM3BOJICTBA
OBILIEE KOJIMYECTBO 34
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11 KJIACC

Kosn4yecTBO 4acoB

JJIeKTPOHHBIE HU(PPOBbIE

Ne Hdara
. Tema ypoka Beero Konrposbubie IIpakTHdyeckue S — oOpasoBaTebHbIE
padoThI padoThI pecypchl
IBOJIIOLINS 1 METOJIBI | bu6mmoreka IJOK
e€ U3yueHus https://m.edsoo.ru/863ea20e
Hcrtopus pazButus
2 HpCI[(I))TaBJII)eHI/Iﬁ 00 1 buommorexa HOK
https://m.eds00.ru/863e9570
ABOJIIOIIUU
Bxonmnas 1 1
KOHTpOJIbHas padoTa
4 MuKpO3BOJIIOLIMS 1 buommorexa OK
https://m.edsoo.ru/863e9cle
[Monynsuus kak
AJIEMEHTapHast
eIMHHIIA BUA U
SBOJIIOIIHH.
.Ha6opaL11TopHasI pabota 1 0.5 bubnuorexa LTOK
https://m.eds00.ru/863e99¢c6
Ne 1 «CpaBHenue
BHUJIOB T10
MOP(OIOTUIESCKOMY
KPHUTEPHIO»
6 JIBroKyIIMEe CUIIBI 1 bubmuorexa [JOK




(3;1eMeHTapHbIe
(haKTOPBI) IBOTIOLIUU

EctecTBenHsbIit 0TOOD
U €r0 (OpPMBI

https://m.edsoo.ru/863e9da4d

bu6moreka [JOK
https://m.edsoo.ru/863e9ed0

Pesynbrars
ABOJIIOIUU:
MIPUCIIOCOOJIEHHOCTh
OpraHU3MOB U
BHJ1000pa30BaHuUE.
JlabopatopHas pabota
Neo 2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHusma u ec
OTHOCUTEIBLHOTO
XapaKTepa»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

Hanpagnenus u nytu
MAaKpO3BOJIFOLUN

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

10

11

12

HeoGpaTtumocts
HBOJTIOIUHU

Hcrtopus xu3Hu Ha
3eMJiie 1 METObI €€
M3YUYCHHUS
I'unore3sl
MIPOUCXOXKICHUS
’KHM3HHU Ha 3eMiie

bu6moreka [JOK
https://m.edsoo.ru/863ea5a6




PasButue Xn3HU HA

13 3eMJie 1o 3paM U bubamorexa LOK
https://m.edsoo.ru/863eabbe
nepuoaam
OCHOBHBIE ATarbI
ABOJIIOIUU
PaCcTUTENIBHOTO U
’KUBOTHOT'O MUpa.
14 [IpakTuueckas paborta 0.5 bubmuorexa [JOK
Ne 1 «M3yuenue https://m.edsoo.ru/863ea8bc
HCKOIIaeMbIX
OCTaTKOB paCTEHUH U
’KHBOTHEIX B
KOJIJICKITUSX )
15 CCI;:i meHHaH bu6moreka [JOK
https://m.edsoo.ru/863ea4 8¢
OpraHUYeCcKOTO MHUpa
BOJIIOLINS YEJIOBEKA BuGmorexa LIOK
(anTpornorexes). https://m.edsoo.ru/863eac2c
16 JIBHOKyIIME CUITBI
bu6mmoreka [JOK
((arcropsi) https://m.edsoo.ru/863ead44
aHTPOTIOTeHE3a
17 OcCHOBHBIE CTaUU
ABOJIIOIIMH YEIOBEKa
13 UYenoseueckue pacel U bubmuorexa [JOK

[IPUPOJHBIE

https://m.edsoo.ru/863eaea?




19

azalrainyuy 4€JI0BCKa

PyGexnast
KOHTpOJIbHAs paboTa

20

21

22

23

DKOJIOTHUS KaK HayKa

Cpenst oOuTanus u
HKOJIOTHYECKUE
bakTopsl

AOuoTrnueckue
(akTOpBHL.
JlabopartopHas pabota
No 3.
«Mopdonoruaeckue
0COOEHHOCTH
pacTeHUN U3 Pa3HbIX
MECT OOUTaHUSI.
JlaGopartopHas pabota
No 4. «Bnusinue cBera
Ha POCT U Pa3BUTHC
YEPEHKOB KOJICYCa

buotnueckue
(dakTopbl

0.5

bubmmoreka [JOK
https://m.edsoo.ru/863eafec

bu6moreka [JOK
https://m.edsoo.ru/863eb10e

bubmoteka [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTePHUCTHKU
MTOTYJISTINH.
[IpakTuueckas paborta

0.5




25

26

27

Ne 2 «Iloncuér
IUIOTHOCTH
MOMYJISILUI pa3HbIX
BHJIOB PACTCHUIN»

Coo0mrecTBa
OpraHU3MOB —
OHOIIEHO3

JKOJIOTUYECKUE
CUCTEMBI
(3KOCHUCTEMBI)

OCHOBHBIEC
IMOKa3aTeNu
SKOCHCTEMBI.
DKOJIOTHYECKHE
nupamuipl. CBOMCTBA
SKOCHUCTEM.
Cykueccus

bu6moreka [JOK

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

bu6mmoreka [JOK

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

bu6mmoreka [JOK

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

28

29

[Ipuponnsie
DKOCHCTEMBI

AHTpOIIOT€HHBIE
DKOCHCTEMBI

bubmoteka [IOK

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

30

buocdepa —
riiodaibHasg
YKOCHUCTEMA 3EMIIU




o | — ]
yit https://m.edsoo.ru/863ebd16
ouochepsl
1 Hrorosas 1
KOHTpOJIbHAs paboTa
13 YeaoBeuecTBO B |
ouocdepe 3emiaun
" ICI?O;YEIG:ITIEOBE‘HHC | Bubmmorexa [TOK
pHpPOA https://m.edsoo.ru/863ebale
YyeJIOBEUYECTBA
OBILIEE KOJIMYECTBO a4 75
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA
N.b. Aradonosa, B.1. CuBornaszos yue6nuk: buonorus. ba3zossiit u
yrayonennbit ypoeHs. 10 kimace/ OO0 «IPODA»; AO «M3naTenscTBO
[IpocBenieHuey;

N.b. Aradonona, B.W. CuBorna3oB yueOHuk: buonorus. bazosbiit u
yrayonennblit ypoBeHsb. 11 kimacc/ OO0 «IPODAy»; AO «M3naTenscTBO

IIpocBemieHne;

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

VYueOHo-meToqnueckuii KoMiuiekT B.1. CuBoriazosa qis 10—-11 xkiaccos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://rosuchebnik.ru/kompleks/umk-liniva-umk-sivoglazova-biologiya-10-11/

edsoo.ru

bu6moreka I{OK https://m.edsoo.ru
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