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PabGouass mporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHUU (eaepasbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeHero odIiero oopa3zoBaHuUs
(mpukaz Munobpnayku Poccum ot 17 mas 2012 r. Ne 413) u Ilpumepnoii
nporpaMMbl  00111€00pa3oBaTeIbHON yueOHOU AuCIUIUIUHB «buonorus» s
npodeccuoHanbHBIX o0Opa3oBaTeIbHbIX opraHu3auui (PexomenmoBaHo
@enepanbHbIM IOCYAAPCTBEHHBIM ABTOHOMHBIM yupexacHueMm «dDenepaibHbii
UHCTUTYT pa3BuTus oOpazoBanus» (OPI'AY «DUPO») B kadecTBEe NpUMEPHOM
OporpaMMbl ISl peajv3alii OCHOBHOW oOpaszoBatenbHOM mporpammbl CIIO Ha
0aze OCHOBHOTO oOmiero oOpa3oBaHUs C TMOJIYyYEHHEM CpeaHEero oOIIero
oOpazoBanusa IIporoxon Ne 3 ot 21 wurons 2015 r. PerucrpaimoHHbIi HOMED

petien3uu oT 23 utonsg 2015 r. ®I'AY «DUPOy).
[Iporpammy pazpabortana mnpenogabarens Ouonoruu CHexuHckas HWpuna
PomsHOBHA

[Hoamuce Jata «  » 20 r.

PaGouass nporpamma paccMoTpeHa M o0d00peHAa Ha 3acelaHuU

METOANYECKOro 00BbeIMHEHHUsST 00I1e00pa3oBaTebHON MOATOTOBKH KanTaHCKoro

CYBY « » 20 r., mpotokoa No .
PykoBoaurens MO
Padouas mporpamma paccMoTpeHa W onoopena Ha 20 /20

y4eOHBIH TOJ.

[Ipotokon  Ne 3ace/laHusl  METOJUYECKOTO0  OOBEIUHEHUSA
o0meob6pa3zoBaTeIbHON MOJATOTOBKH KanTanckoro CYBY
OT «__ » 20 1.

PykoBogurens MO
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1. IosicHUTEeIbHAS 3ANIMCKA

PaGouass mnporpamma o06mieoOpa3oBaTeabHON  y4eOHOM  AMCIUTLIIUHBI
«buonorus» mnpegHazHaueHa s uzydeHus Ouonornu B Kanranckom CYBY,
peanu3yomuM 00pa3oBaTeIbHYI0 IPOrpaMMy CpeHero oliiero oOpa3oBaHUs B
npenenax OCBOCHHsI OCHOBHOM MpogeccuoHanbHON 00pa30BaTEIbHON MPOrpaMMBl
CIIO (OIIOIl) Ha ©6a3e OCHOBHOrO OOIIEro OOpa3oBaHUS MPU MOJATOTOBKE
KBaJIM(UIIMPOBAHHBIX padouunx, cayxamux (IITIKPC).

[Iporpamma pazpabotana B coorBeTcTBUU ¢ TpeboBaHusimMu GI'OC cpennero
oO1ero oopa3oBaHusi, MPEAbABISEMbIX K CTPYKTYpE, COACPKAHUIO U PE3yJbTaTam
OCBOCHUSI y4eOHOU nucuuIuiMHbl «buonmorus», ¢ yderom Pekomenpanuii 1o
OpraHu3alliy TMOJYyYEHUs CpeAHero oOlero oopa3oBaHUs B Ipejesiax OCBOCHUS
o0Opa3oBaTeabHBIX MPOrpaMM CPEAHEro MpodecCHOHaNBLHOTr0 00pa3oBaHus Ha Oaze
OCHOBHOTO 00miero o0Opa3oBaHusi € Yy4eToM TpeOOBaHUU  (eaepanbHbIX
rOCy/IapCTBEHHBIX 00PA30BaTENIbHBIX CTAHAAPTOB U MOJYYaeMOW CHENUaTbHOCTH
cpeaHero  mpodeccuoHanpHOrOo  obpasoBaHus  (mucbmo  JlemapraMeHTa
TrOCYJapCTBCHHOW TOJIMTUKH B cdepe MOATOTOBKM padoumx kampoB u J(I1O
Muno6pnayku Poccun ot 17.03.2015 Ne06-259), ¢ yaerom [IpumepHoit ocHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl cpefHero ooOiero o0pa3oBaHuUs, OJ00pEHHOMN
pemieHreM ¢GeaepalbHOr0 y4eOHO-METOAMYECKOro OOBEAMHEHUS IO OO0IIeMy
obpazoBanuio (mpoTokoa ot 28 utons 2016 1. Ne 2/16-3).

Conepxxanue mporpammbl  «buonorusi» HampaBlieHO Ha JIOCTHKEHHUE
CIEIYIOIIMX LeJIe:

o JUYHOCTHOE  pa3BUTHE OOYyYaIOIUMXCS MW HMX  COIHalIn3aIus,
NPOSIBIIAIOMINECS B PAa3BUTHM WX TO3UTHUBHBIX OTHOIICHHH K OOIIECTBEHHBIM
[IEHHOCTSIM, NMPUOOPETEHUHU OTbITA TOBEICHHS U MPUMEHEHUsI CHOPMHUPOBAHHBIX
00IIUX KOMITETCHITMH KBaTU(OUITUPOBAHHBIX pab0oUMX, CIYKAIIMX HA MMPAKTUKE;

o nojiyueHue (QyHIaMEHTAIbHBIX 3HAHUW O OMOJIOTMYECKUX CUCTEMaxX
(Knerka, Opranusm, Ilonynsums, Buza, O3kocucrema); HCTOPUM Pa3BUTHUSA
COBPEMEHHBIX MPEJCTABICHUN O XUBOW MNPHUPOIE, BBIIAIOIIMXCS OTKPBITUSX B
OMONOTUYECKON HayKe; pOJIM OHOJIOTMYECKOW HaykKd B  (HOPMHUPOBAHHUH
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHUHBI MHpA; METOAaX HAayYHOTO
TIO3HAHUS;

o OBJIaJICHWE YMECHHSIMHU JIOTHYECKH MBICIUTh, OOOCHOBBIBATH MECTO H
pOJIb OMOJIOTUYECKUX 3HAHWW B MPAKTUYCCKOW NEATEIHHOCTH JIIOJICH, Pa3BUTHHU
COBPEMEHHBIX TE€XHOJIOTUM; OMPEICISITh KUBbIE 00BEKTHI B MPUPOJIE; MPOBOIUTH
HAOJTFOICHHS 32 YKOCUCTEMAMU C TETBI0 MX OMTUCAHUS U BBISBIICHUS €CTECTBEHHBIX
M aHTPONOTEHHBIX W3MCHCHHM, HaXOJWTh W AaHAIM3UPOBATH WHOOPMAIUIO O
JKHBBIX 00BEKTaX;

o pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HWHTEIUIEKTyalbHBIX U
TBOPYECKUX CMOCOOHOCTEN OOydYaroluXcsi B MPOLECCEe M3YYeHUsT OMOIOTHUYECKUX
SIBJICHUU; BBIJAIOIINXCSI JTOCTUKEHUN ouoJsoruu, BOUIEIINX B

0O0I1I€UETIOBEYECKYIO KYJIBTYPY; CJOXKHBIX M MPOTHUBOPEUMBBIX MyTEH pa3BUTHUS
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COBPEMEHHBIX HAay4YHbIX B3IVISIAOB, HJIEW, TEOpUW, KOHLENUHHA, rumnore3 (o
CYLIHOCTH U IPOUCXOKJECHUH KU3HU, YEJIOBEKA) B XOA€ padOThl C pa3aIuYHbIMU
HMCTOYHUKAMU WH(OpMaINi;

o BOCIUTaHUE YOEKIEHHOCTH B HEOOXOAMMOCTH TNO3HAHUSA >KHBOU
OpUPObI, HEOOXOJMMOCTH PalMOHAIBHOTO MPUPOJIONOJIb30BaHUs, OEpEexKHOTO
OTHOWIEHHUS] K MPUPOJHBIM pecypcaM U OKpyXkarolel cpeae, COOCTBEHHOMY
3I0POBbIO; YBAXKEHMSI K MHEHHIO OMNIMOHEHTa MPU O0OCYKIEHUU OHOIOTHYECKUX
npoOiemM;

o UCIIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTHYECKUX 3HAHUN U YMEHHM B
NOBCEJIHEBHOM JKM3HM JUIsl OLEHKH [IOCJIEACTBUM CBOEH JesITeNIbHOCTU (U
JEeSATENBHOCTU JPYTUX JIIOJIEH) 10 OTHOLIEHUIO K OKPY’Kalollel cpene, 30POBbIO
JIpYruX JIoJed U COOCTBEHHOMY 370pOBbIO; OOOCHOBaHUE U COOJIOJEHUE MEp
npodunakTUKK 3a00JIeBaHMM, OKa3aHUE TMEepBOM TIOMOLIM TMpU TpaBMax,
coOJII0/IeHNE TPABUII TOBEJCHUS B IPUPOJIE.

[Ipodeccronanvhas cocTaBisiomias peajln3yercss B paboueld mporpamme
4yepe3 CHUCTEMY YPOKOB C TMPAKTUKO-OPUEHTUPOBAHHBIMU 3aJaHUSIMU U Yepe3
BBIMIOJTHEHUE OOYYAIONIMMUCS TPOEKTHOM NEATEeTbHOCTH, a Tak)Ke BKIIOYECHHE
AJIEMEHTOB MPO(PECCUOHATLHON JIEITEbHOCTH B TMOYPOYHOE IJIaHUPOBAHHE
YPOKOB.

B nporpammy BKIIIOUEHO cozepaHUE, HAIpaBJIeHHOE HA (OPMUPOBAHUE Y
oOydJaromuxcs KOMIIETCHIIUH, HEOOXOAMMBIX [JIi KAa4eCTBEHHOTO OCBOCHHUS
OIIOIT CIIO na 6a3e OCHOBHOrO OOIIEr0 0Opa30BaHUS C MOJYUYSHHUEM CPEIHETO
obmero obpazoanus - [IIIKPC. IlporpamMmma yrouHsieT coiepkaHue y4eOHOTro
MaTepuaa, Mmocie0BaTeIbHOCTh €r0 U3YUYEeHHs], paclpeieiecHue yueOHbIX YacoB,
TEMAaTUKy WHIWBHUIYAIbHBIX TpoOeKkToB, yuuThiBas crneuuduky [IIIKPC,
ocBanBaeMoil mpodeccumu.



2. O0mas xapakTepucTuKa y4e0Ho# JUCHUILINHBI «buosorus»

buonorus — cucremMa Hayk, M3ydYarolias BCE AacCMEKThl JKU3HH, Ha BCEX
YPOBHSX OpraHU3AIMK >KWBOTO, HAYMHAS C MOJICKYJISIPHOTO M 3aKaHYMBAs
ouochepabiM. OObEKTaMU U3YUYCHHSI OMOIOTHU SBIISIOTCS JKUBBIC OPTraHU3MBI, UX
CTPOEHUE U JKU3HEACATEIBHOCTh, MX MHOT'000pa3ue, MPOUCXOXKICHNUE, dBOJIOIIHS
U pacIpeeICHHE KUBBIX OPTaHU3MOB Ha 3eMJle.

OO6mast Ouosiorusi M3y4yaeT 3aKOHbl HCTOPUYECKOrO0 W HMHIAMBHUAYAJIbHOTO
pPa3BUTHS OPraHW3MOB, OOINHME 3aKOHBI >KM3HU M T€ OCOOCHHOCTH, KOTOPHIC
XapaKTepHbI 11 BCEX BHUJOB JKMBBIX CYIIECTB Ha IUIAaHETE, a TaKXe HuX
B3aMMOJICVCTBUE C OKPYKAIOILIEH CPEIOM.

buonorus, TakuMm oOpa3oMm, SBISETCS OAHOW M3 OCHOBOITOJIATAIONINX HAYK O
KU3HU, a BJIQJCHHC OWOJOTHMYECKHMMH 3HAHUSAMH — OIHUM W3 HEO0OXOJIMMBIX
YCIIOBUI COXpaHCHUS KU3HU Ha TIJIaHETE.

OcHOBY cojaepKaHHUS YYCOHOH JUCIUIUIMHBI «BHOJIOTHS» COCTaBISAIOT
CIICIYIONINE BEIYIIME WJICH: OTIUYUTCIIbHBIC TPU3HAKU JKUBOW MPHUPOJIBI, €€
ypOBHEBasl OpraHW3allds W DBOJIONUA. B COOTBETCTBUM C HUMHU BBIICIICHBI
coJiep KaTelIbHbIC JIMHUW: OWOJIOTHS KaK HayKa; OMOJIOrHYeCKUEe 3aKOHOMEPHOCTH;
METOJIbl HAYYHOTO MMO3HAHUS; KJIIETKa; OPTaHU3M; ITOMYJISIINS; BHJI; SKOCHCTEMBI (B
TOM 4HCIie Onocdepa).

Conepxanve  y4eOHOM  MUCUMIUIMHBI ~ HAMpaBIE€HO HAa  MOATOTOBKY
oOydJaromuxcs K PElICHUI0 BaXHEHIIMX 3a/1ad, CTOSIIMX Nepen OUOJIOru4ecKou
HAyKOW, — TI0 palMOHAIBHOMY IPUPOJIONOIB30BAHUIO, OXpaHEe OKpYKAIoIIe
Cpelibl U 3I0POBbS JIFOJIEH.

I[Ipu  ocBoenmn  mpodeccuit  CIIO  TexHomormyeckoro  mpoduis
npodeccroHaIbHOr0 00pa30BaHMS OHOJIOTHS H3y4aeTcs Ha 0a30BOM ypOBHE
®I'OC cpennero obmiero odpazoBanusi, mpu ocBoeHuu npodeccuii CIIO.

IIpu orbope comepxanus y4eOHOW NUCHUILIMHBI «bBHOJIOTH» MCIIONIB30BaH
KyJIbTYpOCOOOpa3HBIA TIOJAXOJ, B COOTBETCTBUUM C KOTOPHIM OOydaroImuecs
JIOJDKHBI YCBOWTH 3HAHHMS W YMEHHs, HEOOXOauMble 1Jig (OpMHUpPOBaHUS OOIIEeH
KyJbTYpBI, ONpPENETSIONeld aJeKBaTHOE IOBEJCHHUE YelIOBeKa B OKPYKAOIIEH
cpelne, BOCTpeOOBaHHBIC B )KM3HU M B TIPAKTUYECKOU IEITETLHOCTH.

Oco0oe BHMMaHHE yNEIEHO SKOJOTHUYECKOMY OOpa30BaHUIO W BOCIUTAHUIO
oOydarommxcs, (GOPMHPOBAHUIO Y HHUX 3HAHUM O COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHE MHpa, IEHHOCTHBIX OPHUEHTAIMH, YTO CBUACTEIBCTBYET O
ryMaHU3aluu OMOJIOrMYECKOro 00pa30BaHUsI.

Conepxanvne y4eOHOW NUCHUIUIMHBI TpeaycMaTpuBaeT (HOPMHUPOBAHHE Y
oOydJarommxcs OOIICHAYYHBIX 3HAHWM, YMEHWW W HAaBBIKOB, YHHBEPCAITBHBIX
CIIOCOOOB JCSATENBPHOCTH W KIFOYEBBIX KOMIIETCHIIMH, BKJIIOYAIONIUX YMEHHE
CpaBHMBATh OMOJOTHYECKHE OOBEKTHI, aHAJIU3UPOBATH, OLICHWBATHL W 0000IATH
MOJIYYCHHBIC CBEJICHHS, YMETh HAaXOJWTh W WCIOJIB30BaTh HWH(POPMAIHIO U3
Pa3TUYHBIX ICTOYHUKOB.

N3ydyenne oO6meo0pa3oBaTeIbHON y4eOHOM JIUCIUIUIMHBI  «buomorus»
3aBepIlIaeTCsl MOJBEIEHHEM HUTOTOB B (popMe nuddepeHrpoBaHHOTO 3auera B
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paMKax IpOMEXYTOUHOM aTTecTanuu oOydaromuxcs B rporecce ocBoenus: OITOIT
CIIO c nonyuyenueM cpennero odiero oopazopanus (IITIKPC).

3. MecTo y4e6HOii AHCHMILIMHBI B y4e0HOM IJIaHe

O6meoOpazoBatenbHass yueOHas jaucHuiuiiHa «buosnorus»  (6a30BbIi
YpOBEHb) SBIsAETCA Y4YEOHBIM NPEIMETOM IO BBIOOPY U3 00sS3aTeNbHOMN
npeametHoit obnactu  «EctectBenHbie Hayku» DI'OC cpemnero oOiero
o0pa3zoBaHus.

B Kantanckom CYBY B peanuzyemoit 00pa3oBaTelbHONW MNpOTrpaMme
cpeaHero obmero oOpaszoBanusi B mpenaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO 00I11ero 00pa3oBaHusi, yueOHass AUCIUIIMHA «bronorusy uzydaercs B
obmeo6pazoBarenbHoM 1ukie yueonoro miuana OITOIT CIIO nHa 6a3e 0CHOBHOTO
oO1rero oOpazoBaHusl ¢ MojydyeHHeM cpeaHero oomiero oopazosanus (IITIKPC),
MaKCHMallbHas y4eOHasi Harpy3ka o0y4aroluxcsi COCTaBIIseT 37 4acoB.

4. Pe3yabTaThl OCBOEHUA Y4eOHOIH TMCUMIINHBI

OcBoeHue cojepkaHusi yueOHOW aucuuruinHbl «buosorus» obecneynBaer
JOCTH)KEHHUE CTYIEHTaMHU CIEAYIONIUX Pe3yJIbTaTOB:

®JINYHOCTHBIX:

JI1 chopMuUpOBaHHOCTH YYBCTBAa TOPIAOCTH M YBaXXEHUS K HCTOPUH U
JOCTI)KEHUSIM ~ OTEUECTBEHHOW OMOJOTMYECKON HayKd; TMPEACTABICHUS O
IEJIOCTHOM €CTeCTBEHHO-HAYYHOU KapTUHE MUPA;

JI2 moHrMaHue B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX
BIMSHUSL HA OKPYXKAIOIIYI0O Cpeay, OJKOHOMHYECKYI0, TEXHOJIOTHMYECKYIO,
COLIMAJIBHYIO U ATHYECKYIO C(hephl eATeTbHOCTH YEJI0BEKa;

JI3 cmocoOHOCTH WCIONIB30BAaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHE MHpa B 00pa3oBaTeIbHON U MPO(HECCHOHAIBHON NeATEeIbHOCTH;
BO3MOXHOCTH HMH(POPMAIIMOHHON Cpeabl Juisi o0ecredeHus: MPOJYKTUBHOTO
caMo00Opa3oBaHus;

JI4 BnaneHue KynbTypOUW MBIIUICHHS, CIIOCOOHOCTh K 0000IIEHNI0, aHATU3Y,
BOCIIPUSITUIO MH(OpPMAIIMU B OOJACTU €CTECTBEHHBIX HAaYK, IOCTAHOBKE LEIU H
BBIOOPY IyTEH €€ JOCTIKECHHS B MPOdeCCHOHAIBHOM cdepe;

JI5S criocoGHOCTh PyKOBOJACTBOBATHLCS B CBOCH NEATEILHOCTH COBPEMEHHBIMU
OPUHIUIIAMH  TOJEPAHTHOCTH, JAHalIOra W COTPYIHMYECTBA; TOTOBHOCTH K
B3aUMOJICHCTBHIO C KOJIJIEraMu, padoTe B KOJJIEKTUBE;

JI6 TOTOBHOCTH MCHOJIB30BATh OCHOBHBIE METOJbI 3aLIUTHI OT BO3MOKHBIX
MOCJIC/ICTBUAN aBapuid, KaTacTpo, CTUXUHHBIX OCJCTBUH;

JI7 oGmamanwe HaBbIKaMH Oe30macHOM pPabOTBI BO BpeMs IPOCKTHO-
HCCIIEIOBATENLCKONM U AKCIEPUMEHTAIbHOW JEATEebHOCTU, MPU HCIOJIb30BAHUU
1a6opaTopHOro 00OPYIOBAHUS;

JI8 cnocoOHOCTh HCHOJIB30BaTh NPUOOPETCHHBbIE 3HAHHUS W YMEHHS B
MPAKTUYECKON JEATeIbHOCTH W TOBCEAHEBHOW JKM3HU JMJISI COOJIIOJACHUST MEP
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NpopUIAKTUKA OTPABJICHUN, BUPYCHBIX M JpYyrux 3a00JeBaHUM, CTPECCOB,
BPEHBIX MPUBBIUEK (KYPEHUS, aIKOTOJM3Ma, HAPKOMAHWUM); TPaBUJ MOBEACHUS B
NIPUPOJTHOM CpeJIE;

JI9 rOoTOBHOCTH K OKa3aHHUIO MEPBOM MOMOIIM MPU TpaBMaxX, MPOCTYIHBIX U
JIPYrux 3a00JIeBaHUAX, OTPABICHUAX MUIIEBBIMU MPOTYKTAMH;

eMeTanpeIMeTHbIX:

M1 oco3HaHHMe COLMAIbHOM 3HAYMMOCTU CBOEH mpodeccun/cnenualbHOCTH,
o0Jlajane MOTUBAIMEN K OCYIIECTBICHHUIO MPOGECCUOHAIEHON NeATeIbHOCTH,

M2 moBBIIEHHWE HWHTEIJIEKTYaJbHOTO YpPOBHS B TMpOIECCE H3YUYCHHS
OMOJIOTMYECKUX SIBJICHUMW; BBIIAIOUIUXCS JOCTHXKCHHM OWOJIOTHH, BOIICIIINX B
00I11€UeTIOBEYECKYI0 KYJIbTYPY; CJIOXKHBIX M MPOTHBOPEUMBBIX MyTEH pa3BUTHUS
COBPEMEHHBIX HAy4YHBIX B3TJISJI0B, WJICH, TEOpUH, KOHIENIUi, rumore3 (o
CYIIHOCTH U TIPOMCXOXKJIEHUM >KU3HU, YEJIOBEKA) B XOJie¢ PabOThl C pa3IMYHBIMU
UCTOYHUKAaMH UH(OpMAIIUH;

M3 crnocoOHOCTh OpraHU30BBIBATH COTPYAHUYECTBO €IMHOMBIIIJICHHUKOB, B
TOM qucIie c HCIIOJIb30BaHUEM COBPEMEHHBIX uH(OPMaIIMOHHO-
KOMMYHHMKAITHOHHBIX TEXHOJIOTHH;

M4 cnocoOHOCTh TTOHUMATh MPUHIMIBI YCTOMYMBOCTH W TPOJYKTHBHOCTHU
YKUBOW MPUPOJBI, MyTH €€ U3MEHEHUS O]l BIUSIHUEM aHTPOIOTEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaju3y TJ00aJbHBIX 3KOJIOTHUECKUX MpooOieMm,
BOIIPOCOB COCTOSIHUSI OKPYXAKOIIEH CpeAapl M PALMOHAIBHOTO HCIIOJIb30BaHUS
IPUPOJIHBIX PECYPCOB;

M5 ymeHue 0OOCHOBBIBATH MECTO U POJb OWOJOTMYECKHUX 3HAHUN B
NPaKTUYECKON JIEATENIbBHOCTH JIIOJIE, Pa3BUTUU COBPEMEHHBIX TEXHOJOTHUI;
OTpEeNEeNsITh JKUBbIE OOBEKTHI B TMPHUPOJE; MPOBOAUTH HAOMIOACHHUS 32
DKOCHCTEMaMU C LEJIbI0 MUX ONUCAHHMS U BBISBJICHUSA €CTECTBEHHBIX U
AHTPOMOTEHHBIX U3MEHEHUW; HAXOIUTh U aHAJTU3UPOBATh MH(POPMAIIHIO O KUBBIX
00BEKTax;

M6 criocoOHOCTh TPUMEHSTH OMOJIOTUYECKUE U DKOJIOTHYECKUE 3HAHUS IS
aHaJu3a NPUKIAJHBIX TPOOJIEM XO3SIIICTBEHHOU JIESITEIbHOCTH;

M7 cnocoOHOCTP K CaMOCTOSITEIBPHOMY TPOBEJACHUIO HCCIICIOBAHUM,
IOCTaHOBKE €CTECTBEHHO-HAYYHOTO HKCIIEPUMEHTA, HCIIOJIb30BAHUIO
WH(GOPMAIIMOHHBIX TEXHOJOTUN ISl PEIICHHS HAYYHBIX M MPO(ECCHOHATBHBIX
3a/1ay;

MS8 crocoOHOCTH K OLIEHKE 3TUYECKUX ACTIEKTOB HEKOTOPBIX UCCIIEIOBAHUN B
obsacTr OMOTEXHOJIOTHH (KJIOHUPOBaHHE, HCKYCCTBEHHOE OILJIOIOTBOPEHHUE);

enpeoMemubIx:

I11 chopMupoBaHHOCTH TPEACTABICHHA O POJM M MeCTe OWOJOTHH B
COBPEMECHHOW HAy4YHOW KapTUHE MHUpa; TOHMMAaHHWE pOJIH OHOJIIOTHH B
dbopMupoBaHUM Kpyro3opa W (PYHKIIMOHATHHOW TPAMOTHOCTH IS PEIICHUS
MPaKTUYECKUX 3a/1a4;

[12 BnajgeHWe OCHOBOIOJATAIOIIMMH TMOHSATUSMH W MPEACTABICHUSIMU O
KUBOU MPUPOJIE, €€ YPOBHEBOW OPraHU3AIIMU U HBOJIIOIUH; YBEPEHHOE

[13 BrnajgeHue OCHOBHBIMU METOJAMHU HAYYHOT'O MMO3HAHUS, UCIOIb3YEMbIMU
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py OMOJOTMYECKUX UCCIEAOBAHUAX JKUBBIX OOBEKTOB U IKOCUCTEM: OMHCAHHUEM,
U3MEpPEHUEM, IPOBEECHNEM HaOJIOJICHUI; BBIABICHHE U OLEHKA aHTPOIOI€HHBIX
W3MEHECHUH B IIPUPO/IE;

[14 copmupoBaHHOCTH YMEHUH OOBSACHATH PE3YNbTATHl OHOJOTUYECKUX
HKCIIEPUMEHTOB, PEILIATh AIEMEHTAPHbIE OMOJIOTUYECKUE 3a/1a4U;

I15 cdopmupoBaHHOCT, COOCTBEHHOW TMO3UIIMU IO OTHOIICHUIO K
Ounonornyeckoil MUHPoOpMaluy, NOJTYy4aeMON U3 Pa3HbIX UCTOYHHUKOB, II100aIbHBIM
AKOJIOTHYECKUM MTpo0IeMaM U MyTAM UX PEIICHHUS;

00UX KOMNEemeHYUll, 6KTI0OYAIOUWUX 8 Ce0A CNOCOOHOCMb:

OK 01 BoiOuparb  cnocoObl  pemieHds — 3agad  NpodecCHOHaNbHON
NEeSATENbHOCTH, IPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTAM.

OK 02 OcymiecTBidTh MOUCK, aHAJIU3 W MHTEPIPETAUI0 WHGOpMAaIH,
HEO0OXOIMMOM /1JIs BBITTOJIHEHMS 3a7]a4 MPOPECCUOHAIBHOM JESITEIbHOCTH.

OK 03 [InanupoBaTh M peaqu30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04 PaGoTtarh B KOJUIEKTUBE U KOMaH/E, 3} (HEKTUBHO B3aUMO/ICHCTBOBATh
C KOJUJIeraMu, pyKOBOJCTBOM, KIIUEHTAMH.

OK 05 OcymiecTBasiTh YCTHYHO M NHUCBMEHHYKH) KOMMYHHUKAIMIO Ha
rOCy/IapCTBEHHOM S3BIKE C Y4€TOM OCOOCHHOCTEH COIMANbHOTO M KYJIbTYPHOTO
KOHTEKCTA.

OK 06 IlposiBnsTh Ipa)x1aHCKO-NaTPUOTUUYECKYIO HO3ULIUIO,
JE€MOHCTPUPOBATh  OCO3HAHHOE  IIOBEJEHHE HA OCHOBE  TPAJAUIIMOHHBIX
00111eueI0BEYECKUX LIEHHOCTEH.

OK 07 CopelicTBOBaThH COXpaHEHUIO OKpYyKaromien Cpesl,
pecypcocoepexennio, 3 (PEKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHSIX.

OK 09 Hcnonp3oBarh HHPOPMAITMOHHBIC TEXHOJIOTHU B MPOGECCHOHATIBHOM
JeSITeIbHOCTH.



1. Copep:xkanue y4eOHOMH TUCUUILITHHBI

Beenenue

OObekT wu3yueHus Ouosoruu — KuBas mpupoga. I[Ipu3HaKu KHUBBIX
OpraHu3MOB M HMX MHOrooOpasue. YpOBHEBasi OpraHu3allus *XUBOW TPUPOJIBI U
sBOMIONMS. MeTOoabl TMO3HaHUs KUBOW Tpupoabl. OOImMe 3aKOHOMEPHOCTHU
ouosioruu. Pons Guonorun B popMUpOBAaHUN COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
KapTHUHBI MUpPa U MPAKTHUYECKOHN JeATeTbHOCTH JIOJICH.

3HaueHre OMOJIOrUU MPU OCBOCHHUH MPOQECCUil U CreHuaIbHOCTEN CpeHEro
npodeccroHaILHOr0 00pa30BaHMUs.

JHemoncmpayuu

buonorndeckue cucteMbl pa3HOTO YPOBHS: KJIE€TKA, OPTaHU3M, MOIMYJISAINS,
aKocucTema, orocdepa.

[MapcTBa )XUBOM IPUPOABI.

1. YUEHHUE O KJIETKE

XuMuuyeckasi opraHusanusi KjaeTku. Kietka — »syiemeHTapHas >XKuBas
CUCTEMa W OCHOBHAs CTPYKTYpHO-(QYHKIIMOHAJIbHAS €IWHUIIA BCEX IKUBBIX
OpraHu3MoB. Kpamxas ucmopus uzyyenusi Ki1emxu.

Xumuueckass opraHuzanus KieTku. OpraHudeckue W HEOpPraHUYecKHe
BEIIECTBA KJIETKM W JKUBBIX OpraHu3mMoB. beiku, yrieBonbl, JUIU[BI,
HYKJIEMHOBBIE KHCJIOTHI U UX POJb B KIIETKE.

Crtpoenne u pyHkumu kJIeTkd. [IpokapuoTHyeckue M 3yKapUOTHUYECKHE
KJIeTKA. Bupycbl kak HekieTouyHas (opma KM3HM M UX 3HadeHue. boppba c
BupycHbiMu 3a6oneBanusmu (CIIU u np.) LuTonnasma u kinetounas MmemOpaHa.
OpraHouibl KJIETKH.

O0MeH BellecTB U NpeBpallleHHEe HEPruH B KJeTke. Ilnactuueckuil u
SHEPIreTUIYCCKUN OOMEH.

Crpoenne u ¢Qynkumm xpomocom. JIHK — HocuTens HacnmencTBeHHOM
UHGOPMAIIHH.

Perumukanus JIHK. I'en. I'enernaeckuii koa. buocunres 6enka.

Ku3HeHHbII MUK KIeTKUH. KIeTku u ux pazHooOpa3ne B MHOTOKIETOYHOM
OpraHu3Me.

Juggepenyuposrka knemox. Knetounas Teopusi CTpPOSHHUS OPraHU3MOB.

Muto3. [luToknHes.

JHemoncmpayuu

CrpoeHnue u cTpykTypa Oelnka.

Ctpoenne monekyn JJHK u PHK.

Perummkanusa JIHK.

CxeMbl SHEepreTHYecKoro oOMeHa u OMOCHUHTEe3a OeKa.

CrtpoeHue KIETOK NPOKAPHUOT U AYKAPUOT, CTPOEHUE U MHOT000pa3ue KIETOK
pacTeHUl U )KUBOTHBIX.

Ctpoenue Bupyca.
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doTtorpaduu cXeM CTPOEHUS XPOMOCOM.

Cxema cTpoeHus TeHa.

Muwurtos3.

Ilpakmuueckue 3anamus

HaGmroneHne kiaeToK pacTeHUN U KUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpernaparax, ux ornvicaHue.

[IpurotoBiieHre U onMcaHWe MUKPOTIPENapaToB KJIECTOK PACTEHUM.

CpaBHeHUE CTpPOCHHUSI KJIETOK PACTEHUM ¢ JKMUBOTHBIX [0 TOTOBBIM

MHKpOIIpEnapaTam.

2. OPT’AHU3M. PASMHOXEHHWE U MHAVUBUJY AJIbBHOE PA3BUTUE

OPI'’AHM3MOB

Pa3mHo:kenue opranusmoB. Opranu3sM — eauHOe Iesnoe. MHoroobpasue
OPTraHU3MOB.

PasmHO)XeHMEe — BaxkHeElIIee CBOMCTBO KUBBIX OpraHu3mosB. [losoBoe u
Oecrioioe  pa3MHOXkeHue. Meio3.  OOpa3oBaHHME  TIOJIOBBIX  KJIETOK |
OIJIOJOTBOPEHUE.

NuauBuayajibHOoe  pa3BUTHE  OpraHu3Ma. OMOpPUOHAJIBHBIA  dTall
oHTorene3a. OCHOBHBIE CTaauu SMOPUOHATLHOTO pa3BuUTUA. OpeanoceHes.
Ilocmambpuonanvhoe passumue.

CxolicTBO 3apofbllliell MpeACTaBUTENEeH pa3HbIX TPYMNI MO3BOHOYHBIX KaK
CBUJIETEJILCTBO WX JBOJIOIMOHHOTO POACTBA. [IpUyuHBI HapyllleHU B pa3BUTHH
OpraHu3MOB.

NuauBuayaibHoe pa3BuTHEe 4esioBekKa. PenpoaykTHUBHOE 370pOBbE.
[locnencTBus  BAWMSHMS — alKOTOJsl, HUKOTHMHA, HAPKOTUYECKUX  BEIIECTB,
3arpsi3HEHMsI CPe/Ibl Ha PA3BUTHE YETIOBEKA.

Hemoncmpayuu

MHoroo6pasue opraHu3MoB.

OOMmeH BelecTB U MpeBpaIieHUE YIHEPTUHU B KIIETKE.

DOTOCHUHTES.

JleneHue KIeTKH.

Muros3.

becnonoe pazMHOX)eHHE OPraHU3MOB.

OO6pa3oBaHHE TOJIOBBIX KJICTOK.

Meito3.

Onnon0TBOpEHUE Y PACTEHUM.

NuauBrayanbHOE pa3BUTHE OpPraHu3Ma.

Tunsl TOCTIMOPHOHAIBHOTO PA3BUTHS )KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrisiBieHne W ommMcaHWe TPHU3HAKOB CXOJCTBA 3apOJIBIIICH YEIOBEKa U
JIPYTHX MTO3BOHOYHBIX KaK JIOKA3aTEIbCTBO UX DBOJIOIIMOHHOTO POJICTBA.

3. OCHOBBI TEHETUKU U CEJIEKII1N

OCHOBBI y4eHHS] O HACJEICTBEHHOCTH W M3MEHYHUBOCTH. [eHeTmka —
HayKa O 3aKOHOMEPHOCTSX HACJICICTBEHHOCTH W W3MEHYMBOCTH OpraHWU3MOB. [ .
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Menaenp — OCHOBOMNOJIOKHUK TE€HETUKU. ['eHeThdeckass TEPMUHOJIOTUS U
CHMBOJIMKA.

3aKkoHBl TEHETUKH, ycTaHoBieHHble [. Mennenem. MoHorubpugHoe u
TUTUOPUIHOE  CKpelIMBaHWe  XPOMOCOMHAasi  TEOpUSl  HACIEICTBEHHOCTH.
Bzaumooeiicmseue zenos. I'enetnka nona. CyennenHoe ¢ noioM HAcieO08auue.
3HaueHUEe TEHEeTHKW IS CeNeKIMu W MeauluHbl. HacnenctBeHHbie 00sie3HU
YeJIoBeKa, UX MPUYUHBI U TPO(UITaKTUKA.

3aKoHOMepHOCTH M3MeHYMBOCTH. HaciencTBeHHas, WM T€HOTUIINYECKas,
U3MEHYMBOCTh. MoaudukanmonHas, WM HEHACIEJACTBEHHAs, W3MEHUYUBOCTD.
I'enernka u4enmoBeka. [I'eHeTmka W  MeauuuHa. MarepualibHble  OCHOBBI
HACJIC[ICTBEHHOCTH W M3MEHYMBOCTU. ['€HETMKA W DBOJIIOIIMOHHASA TEOPHUSL.
['eneTuka nomysuui.

OCHOBBI ceJIeKIMH PACTEHU M, )KUBOTHBIX 1 MUKPOOPraHU3MOB. ['eHeTHKa
— TeopeThueckass OocHoBa cenekuuu. OJOMAallHUBAHUE JKUBOTHBIX W
BbIpalllMBaHUE KYJbTYPHBIX PACTEHU — HAYaJIbHBIE ATaMbl ceIeKuu. Yuyenue H.
N. BaBunosa o 1eHTpax MHOr00Opas3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUH.
OCHOBHBIE METOJBI CENIeKIMU: THOpUAM3alUsI W MCKYCCTBEHHBIM OTOOP.
OCHOBHBIE JTOCTMKEHUSI COBPEMEHHOM CEJIEKIMU KYJbTYPHBIX PACTEHUM,
JIOMAIIIHUX )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus, e€e AOCTHXKEHUS M NEPCHEKTUBBI Pa3BUTUSA. ODmuuecKue
aAcneKkmuvl HeKOMopblX 00Cmudicenuti 8 buomexronozuu. Knonuposanue #cueommvix
(npobaembl KIOHUPOBAHUS YeN08eKA).

Hemoncmpayuu

MoHorubpuiHOe U IUTUOPHUIHOE CKPEIIMBAHUE.

[Tepekpect xpoMocom.

CleruieHHOE HacJIEJOBaHUE.

MyTanuu.

Lentpsl MHOrooOpasusi M TPOUCXOXKICHUS KYyJIbTYPHBIX pACTCHUH W
JOMAIIIHUX )KUBOTHBIX.

[Mubpuanzanus.

HckyccTBeHHBINH 0TOOP.

Hacnencteennbie 00J1€3HU YEII0OBEKA.

BimsiHue ankoronusma, HQpKOMaHHUM, KYPEHHS HAa HACIEACTBEHHOCTb.

Ilpakmuueckue 3anamus

CocraBieHne TMPOCTEUIIUX CXEM MOHOTHOPHUIHOTO ¥ JUTHOPUIHOTO
CKpEIIMBAHUSL.

Pemenne renetnueckux 3amaud.

Ananu3 peHOTUTNYECKON N3MEHYNBOCTH.

BrisiBiieHME MYTAareHOB B OKPYXalIIEW Cpele M KOCBEHHAas OLEHKA
BO3MOYHOT'O X BJIMSHUS HA OPTaHHU3M.

4. ITIPOUCXOXIEHUE 1 PASBUTUE )KN3HU HA 3EMIIE.

OBOJIIOIIMOHHOE YUEHUE

IpoucxoxaeHue M HavajdbHbIe 3TANbl Pa3sBUTUA KHU3HM Ha 3emuie.
['mniore3pl MPOUCXOXKICHUS KU3HU. M3ydeHMe OCHOBHBIX 3aKOHOMEPHOCTEU
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BO3HMKHOBEHUS, Pa3BUTUS W CYLIECTBOBAHUS XWU3HM Ha 3eMJle. Y CIOKHEHHE
KUBBIX OPraHU3MOB B NPOLIECCE 3BOJIOLMH. MHOroo0Opasue *UBOro MHUpa Ha
3emiie ¥ COBPEMEHHAs €T0 OpPraHU3aLs.

Hcropus pa3zBuTHs 3BOTIONMOHHBIX Maeil. 3HaueHue padoT K. Jlunnes, XK.
b. Jlamapka B pa3BUTHUM 3BOJIIOIMOHHBIX HJAE€H B OHOJOTHMU. DBOJIOLHMOHHOE
yuenue Y. Jlapsuna.

EctecTBeHHbil 0TOOp. PoOJIb 3BOMIOLMOHHOTO yuyeHUss B (POpMUPOBaAHUU
COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Muxkpo3Boouusi ¥ MakpodBoouus. KoHuenmus Bula, €ro KpUTEpPHUU.
[lonynsiuuss — CTPYKTypHas €QWHWLA BHJA W DBOJIOLMH. JIBHKYIIUME CHIIBI
sBomtolMM. CUHTETHYECKass TEOpUs BOMOLMU. MukposBontouns. COBpeEMEHHbIE
npencrasienuss o BunooOpazoBanuu (C. C. YerBepuxos, U. W. IllImaneraysen).
MakpoaBomtonus. Jloka3aTenbCTBa 3BOTIOLUH.

CoxpaHnenue 6uoI02U4eCK020 MHO2000pA3Usl KAK OCHO8A YCMOUYUBOCNU
buocpepvl u npocpeccuenozo ee passumus. IlpUuuUHBI BBIMUpPAHUS BUJOB.
OcHOBHbIE HanpaBJIEHUs IBOJOLHUOHHOIO Mporpecca. buonornyeckuii nmporpecc u
OMOJOTUYECKU perpecc.

Jemoncmpayuu

Kpurepun Buna.

CrpykTypa nonyJsiuu.

AnanTuBHbIE 0COOEHHOCTH OPTraHU3MOB, UX OTHOCUTENIBHBIN XapaKTep.

DBOJIIOIIMOHHOE APEBO PACTUTEIIBHOTO MUPA.

DBOJIIOIMOHHOE JPEBO JKUBOTHOTO MUPA.

[IpencraButenu peIKUX U UCUE3AIOMINX BUIOB PACTEHHUI U dKUBOTHBIX.

Ilpakmuueckue 3anamus

Ornucanune ocoOel 0HOTO BHIa 0 MOP(HOJIOTHYECKOMY KPUTEPHIO.

[IpucriocoGieHre OpraHU3MOB K pa3HBIM cpeaaM oOuTaHus (BOIHOM,
HA3€MHO-BO3/IYIITHOM, TOYBEHHOM ).

AHanu3 1 OLIEHKA pa3JIMYHbIX TUIIOTE3 TPOUCXOKICHUS KU3HU.

5. TIPOUCXOX/JIEHUE YEJIOBEKA

AHTpOmNOreHe3. OBoiouugd MpuMaroB. COBpPEMEHHBIE THUIOTE3BI O
IPOUCXOXKACHUM  4esoBeKa.  JlokaszarenbcTBa  pOACTBA  4YEJIOBEKA  C
MJIEKOIUTAIOUIMMY )KUBOTHBIMH. DTaIlbl 3BOJIIOLIMY YETOBEKA.

YesoBeyeckue pacbl. POACTBO M €IMHCTBO ITPOUCXOKIACHHS YEIOBEYECKUX
pac. Kpuruka pacusma.

Jemoncmpayuu

YepThl CXOCTBA U PA3INYMs YETOBEKA U JKUBOTHBIX.

UYepTsl CX0ICTBA YEJIOBEKA U IPUMATOB.

[IpoucxoxneHne yenoBeka.

YenmoBeyeckue pacel.

Ilpakmuueckoe 3anamue

AHanu3 ¥ OLICHKA Pa3JIMYHbIX THIIOTE3 O MPOUCXO0KACHUH YEJIOBEKA.

6. OCHOBBLI 5KOJIOI'M1
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JKOJIOTUA — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB MEXKAY C000i U
OKpy:Kawmei cpenoi. Okoyiorudyeckue (QakTopbl, WX 3HAYCHUE B KU3HU
OpPraHU3MOB. DKOJIOTHYECKHE CUCTEMBL. BuoBas U mpoCTpaHCTBEHHAsA CTPYKTypa
sKocucTeM. [IumieBbie CBS3M, KPYrOBOPOT BELIECTB M NPEBPALICHUE DHEPTUM B
KOcHCTeMax. MEKBHUIOBBIE B3aMMOOTHOIIEHUS B 3KOCUCTEME: KOHKYpPEHIIMS,
CUMOMO3, XHUIIHUYECTBO, MApPa3UTU3M. [lpuyunvl ycmouuugocmu U CMeHbl

akocucmem. Cykyeccuu. VICKycCTBEHHBIE COOOIIECTBA — arpoO’KOCUCTEMBI U
ypOOIKOCHUCTEMBL.
buocpepa — riodanbHas 3kocucrema. Yuenue B. M. Bepnaackoro o

ouocepe. Ponp xkuBbIX opraHuzmMoB B Ouochepe. buomacca. Kpyrosopot
BaXXHEHIIMX OWOTEHHBIX JJIEMEHTOB (Ha MpUMepe yriepoja, a3oTa WU Jp.) B
ouocdepe.

Bbuocdepa n yeaosek. Mzmenenus B 6uocepe. [locnencteus neareabHOCTH
YeJI0BEKA B OKPYXKaroIIen cpene. Bo3nencrBue nponu3BOJICTBEHHON AEATEIBHOCTH
Ha OKPY’KAaIOILIyI0 cpeAy B oOjacTu cBoed Oyayuied npodeccuu. [nobanvHule
9KOI02UYeCKUe NPOOAeMbL U NYMU UX PeUeHUs.

DKOJIOTHsl KaK TeOpeTUYecKas OCHOBA PAlMOHAIBHOIO MPUPOIONOIB30BAHUS
u oxpansl npuponabl. Hoocdepa. IlpaBuna moBeneHus jroAeil B OKpy:Karomiei
npupoaHon cpene. bepexxHoe oOTHOmIEHHWE K  OHMOJIOTMUECKHMM  OOBEKTaM
(pacTeHMsIM W KUBOTHBIM, U UX COOOIIECTBAM) M UX OXpaHa.

JdeMoHCcTpanuu

Dkonornyeckue (PakTopbl U UX BIUSIHUE HA OPTaHU3MBI.

MexXBUOBbIE  OTHOIICHHUSA: KOHKYPEHIIMS, CHUMOHMO3, XHUIIHHUYECTBO,
apa3uTU3M.

SpycHOCTH pacTUTEIBLHOTO COOOIIECTBA.

[TumieBkle nienu u ceTu B OUOIIEHO3E.

DKOJOTUYECKUE TUPAMUIBI.

CxeMa 3KOCUCTEMBI.

KpyroBopot BemiecTB 1 mpeBpalleHrue YJHEPTUH B SKOCUCTEME.

buocdepa.

KpyroBopot yrieponaa (a3zota u ap.) B 6uocdepe.

Cxema arpo3?KOoCHUCTEMBI.

Oco060 oxpaHsiemble TpUpoOIHBIE TeppuTOopun Poccuu.

Ilpakmuueckue 3anamus

Onucanue aHTPONOTEHHBIX W3MEHEHHH B €CTECTBEHHBIX MPHUPOIHBIX
naHamagdTax CBOSH MECTHOCTH.

CpaBHUTENBHOE OINMCAHUE OJHOM M3 €CTECTBEHHBIX HPUPOIHBIX CHUCTEM
(Hanmpumep, Jieca) U KaKOW-HUOYJb arpo’KOCUCTEMBI (HampuMmep, MIIEHHUYHOTO
TI0JIs).

Cocmasenenue cxem nepeoauu eewjecme u dHep2uu NO Yenam NUMAaHus 8
NPUPOOHOLL IKOCUCEME U 8 a2POYEHO3e.

OnucaHme W NOPAKTUYECKOE CO3JAaHUE HUCKYCCTBEHHOM 3KOCUCTEMBI

(MpecHOBOIHBIN akBapuyM). PelieHre 3KoJI0ru4eckux 3aau.
7. BMUOHUKA
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buonnka kak o04AHO U3 HampaBJeHHMH OHOJOrMM M KHOCPHETHKH.
PaccmoTpenre OMOHHMKON 0COOEHHOCTEN MOP(POPU3NOIOrHUECKON OpraHU3aALNU
KUBBIX OpPraHM3MOB M UX MCHOJB30BAHUA JUISI CO3JAHUSA COBEPLICHHBIX
TEXHUYECKUX CUCTEM M YCTPOMCTB IIO AHAJIOTMM C IKUBBIMH CHUCTEMAMH.
Ipunyunvl u npumepsbl UCNONL308AHUS 8 XO3AUCHMEEHHOU O0eAmeIbHOCMU I00ell
MOpPOodyHKYUOHATbHBIX Yepm Op2aHU3aYUU PACEHUL U HCUBOMHDIX.

JdemoHcTpanumn

Mogenu ckiaayaTon CTPyKTYphl, HCIOJIb3YEMOMN B CTPOUTEIIBCTBE.

TpyOuatrbie CTPYKTYpbI B dKUBOM IPUPOJAE U TEXHUKE.

AdpoIMHAMUYECKUE U TUAPOJINHAMUYECKAE YCTPOUCTBA B )KMBOM NMPUPOAE U
TEXHUKE.

IKCKYpCUM

MHnozeoobpa3sue 6uoos.

Cesonnvie (6ecennue, oceHnue) UsMeHeHUs 8 NpUpooe.

Mnozcoobpasue copmog KynemypHelx pacmenuti U nopoo OOMAUWHUX
JHCUBOMHBIX, MEMOObl UX 6bl6e0eHUs (CeNeKYUOHHASL CIMAaHYusl, nieMeHHas gepma,
CeNbCKOXO3AUCMBEHHAS BbICIABKA).

Ecmecmeennvie u uckyccmeenmvie 9KoCucmemovl c60e20 pauoHa.

IIpumepHble TeMbl HHAMBUAYAJIbHBIX IPOEKTOB

2. Knerouynass Teopusi CTpPOEHHsS OpraHu3sMoB. lcTopuss W COBpEMEHHOE

COCTOSIHHE.

JIpamaTuyecKue CTpaHUIbl B UCTOPUU Pa3BUTHUSI TEHETUKHU.

VYcnexu cOBpeMEHHOM N'€eHETUKY B MEAUIMHE U 3APABOOXPAHEHUHU.

CoBpeMeHHbIE TPEACTABICHUS O 3apOXKAEHUU KU3HU. PaccmoTpenue u

OLICHKA Pa3JIMYHbIX THIIOTE3 MPOUCXOKICHUS

6. CoBpeMEHHBIN JTalm pa3BUTHUS 4YEJIOBEYECTBA. YeJOBEYECKHE pachl.
OmnacHocTh pacu3Ma.

7. Bo3nelicTBHEe 4YenOBEKa Ha MPUPOAY HA Pa3IMYHBIX 3Talax pa3BUTHUSA
YeJI0BEUYECKOro 00IIECTBA.

8. [lpyumHBl W TpaHUIBI YCTOMYMBOCTH OWOC(epbl K BO3JEHUCTBHIO
NESITSIIBHOCTH JTIOJIEH.

9. buoneHo3bl (PKOCHUCTEMBI) Pa3HOrO YPOBHA M HX COMNOJYUHEHHOCTH B
ri1o0anpHOM dKocucTeMe — Onuocdepe.

10.BumoBoe u sKoJIOTHYECKOE pa3HOOOpa3ue OWoIlleHO03a KaK OCHOBA €ro
YCTOWYHBOCTH.

11.Pa3nuyHple SKOJIOTMYECKHE MNUPAaMUIIbl U COOTHOLICHUS OPraHW3MOB Ha
KaXJI0W UX CTYIICHHU.

12.Posib IpaBUTEIBCTBEHHBIX U OOIIECTBEHHBIX SKOJOTMYECKUX OpTraHu3aluil B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

o
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13.PaiioHanbHOE€ MCHOJIB30BAaHUE M OXpaHa HEBO30OHOBIISIEMBIX MPUPOIHBIX
pecypcoB (Ha KOHKPETHBIX TPUMEPAX).
14.OnacHocte rno0anbHBIX HapylieHuil B Ouochepe. O30HOBBIE «IBIPBIY,
KHCJIOTHBIE JTOK]IM, CMOTH U UX MPEJOTBPAILCHUE.
15.9konornveckue KpU3uchl U 3Kosoruueckue karactpodsl. IlpegoTBpaiienue
UX BO3HUKHOBEHHS.
6. TemaTnuyeckoe NJIAHNPOBAHHE

[Ipu peanuzanuu coaepxkanus o0e00pa30BaTeIbHON YUeOHON TUCITUTUTMHEI
«buonorus» B npenenax ocsoenuss OIIOII CIIO no npodeccun 08.01.25 Macrep
OTJIEJIOYHBIX CTPOUTENIbHBIX U JIEKOPATUBHBIX pabOT Ha 0a3e OCHOBHOI'O OOIIEro
oOpa3oBaHus C ToJlydeHHeM cpeaHero ooOmiero ob6paszoBanus (ITITKPC)
MaKCUMaslbHas yueOHasi Harpy3ka 0OyJaroIIuXxcsl COCTaBIseT — 37 4acoB, U3 HUX
aynutopHas (oOsi3arenbHasg) yuyeOHas Harpy3ka oOydarouuxcsi, BKJIIOuas
NpaKTUYECKUE 3aHATUS, — 37 YacoB.

TEMATHUYECKHWH IIAH
yueOHoi qucuunanabl «buosorus»
no npodeccuu 08.01.25 Macrtep 0TAETI0YHBIX CTPOUTEIbHBIX U ICKOPATHBHBIX pad0oT

Ne i/ Pasznen KoimnuectBo
4acos
Beenenue 1
1 VY4enue o KieTke 12
JIII3 2
2 OpraausM. Pa3mHOXEeHNE U UHIMBUyAIbHOE pa3BUTHE 3
3 OCHOBEBI T€HETHKH U CENEKIINHA 8
JIII3 2
4 OBOJIIOIIMOHHOE yueHue. [Iponcxoxaenre u pa3BuTHe 4
YKU3HU Ha 3eMJIe.
JIII3 2
5 IIpoucxoxieHue YyeaoBeKa 2
6 OCHOBBI 3KOJIOTHH 2
JIIIT3 1
7 buonnka 2
[IpomexyrouHas aTrrectanus B popme 1
mddepeHnnpoBaHHOro 3a4yera (2 ceMecTp)
Hmozo 37

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHO JESATEJILHOCTH
CTYJEHTOB

Conepxanue 00yyeHust XapakTepucTUKa OCHOBHBIX BH/JIOB [1eSITEJbHOCTH
CTYAEHTOB (HAa YPOBHe Y4eOHBIX /IeiiCTBHI)

Beenenue O3HaKoOMIJIEHHE ¢ OMOJIOTUYECKUMHU CHCTEMAaMU Pa3HOTO
YPOBHSI: KJICTKOH, OpPTraHU3MOM, MOMYJISIUCH,
IKOCUCTeMOH, Onocdepoii. OnpeneneHre poar OUOJIOTHH B
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GbOopMUPOBaHUHM  COBPEMEHHOW  ©CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA U IPAKTUUECKOH EATEIbHOCTH JIIOJEH.
OO0yuenne coOII0ICHUIO TIPABUII IOBECHUS B IPUPOJIE,
Oepe’)KHOMY OTHOIICHHIO K OHOJIOTHYECKUM OOBEKTaM
(pacTeHusIM M )KMBOTHBIM U UX COOOIIIECTBAM) M X OXpaHe

YYEHME O KVIETKE

XuMH4eckas OpraHu3anus
KJIETKU

YMeHue npoBOAUTh CPABHEHHE XUMUYECKON OpraHu3aluu
JKUBBIX U HEXKUBBIX 00BEKTOB.

[Tosrydenune npeacTaBieHUs: O POJIM OPraHUYECKUX

Y HEOPraHWYECKUX BEUIECTB B KIIETKE

CtpoeHre U QYHKIHH KICTKH

HN3ydyeHue CTpoeHHS KIETOK JYKApUOT, CTPOCHUS U
MHOFOO6pa3I/I$I KIJIETOK paCTCHI/Iﬁ U ) KUBOTHBIX C IIOMOIIIBIO
MHKpOTpenapaTos.

HaGmronenne KIeTOK pacTeHM U KUBOTHBIX IO
MHKPOCKOIIOM Ha T'OTOBBIX MUKpOIIpCriaparax, ux
OIIMCaHUE.

[IpuroToBiieHHE U ONIMCAaHWE MUKPOIIPENAPATOB KIETOK
pacTeHui.

CpaBHEHHE CTPOCHUS KIIETOK PACTEHUI U )KMBOTHBIX IO
TOTOBBIM MHKpOIIpenapaTaM

OOMeEH BEIIECTB U
MIPEeBpAIlEHUE SHEPTUN B
KJIETKE

YMeHUEe CTPOUTh CXEMBI DSHEPreTHYeCKOro oOMeHa |
OmocuHTE3a Oernka.

[Tomydyenne  mpeiacTaBiCHHST O  MPOCTPAHCTBCHHOU
cTtpykrype 6enka, mosekyn JIHK u PHK

JKU3HEHHBIN UK KJIETKA

O3HakoMJIEHME €  KIETOYHOM  TEOpHEHl  CTpOCHUS
OpraHU3MOB.

YMeHue caMoCTOSITENTFHO UCKATh JJOKAa3aTelIbCTBA TOTO,

YTO KJIETKa — 3JIEMEHTapHasl )K1Basi CUCTEMa U OCHOBHAsl
CTPYKTYpHO-(QYHKIIMOHANbHAST ~ €IMHUIIA BCEX JKUBBIX
OpraHU3MOB

OPI'AHU3M. PASMHOXEHUE U THAUBUAYAJBHOE PA3SBUTUE

OPI'AHU3MOB

Pasmuoskenue OpraHnu3moB

OBJ'Ia,Z[eHI/Ie 3HaHUSAMH O PA3SMHOXCHHUHU KakK O BaKHEHIIIEM
CBOMCTBE JKMBBIX OPraHnu3MoOB.

YMenne caMoCTOSATEILHO HaxXxodUuThb OTJIMYKUA MHUTO3a OT
Meﬁosa, OIIpCaACiIAsad JSBOJIIOMUOHHYKO POJIb 3TUX BHIOB
JACJICHUA KICTKH

I/IHI[I/IBI/II[yaJ'IbHOC Pa3BUTHUC
OopraHnnsma

O3HaKOMJIEHHE C OCHOBHBIMU CTAIUsIMH OHTOT€HE3a Ha
IpUMepe Pa3BUTHS IO3BOHOYHBIX KHUBOTHBIX.

YMeHue xapakTepu30BaTh CTa U OCTIMOPHOHAIBLHOTO
pa3BUTHs Ha Mpumepe uenoBeka. (O3HaKOMIIEHHE C
NpUYMHAMU HAPYIIEHUH B pa3BUTUH OPraHU3MOB.

Pa3Burtue YMEHUS MIPaBUIILHO ¢dbopmupoBaTh
J0Ka3aTelbHyl0  0a3y  9BOJIIOLMOHHOTO  Pa3BUTHUSA
XHUBOTHOT'O MHpa

I/IH,ZLI/IBI/II[yaJ'II)HOC pa3BUTHUC
YCJI0BCKa

BrlsiBneHnue u onucaHue MMPU3HAKOB CXOACTBA 3ap0)1},1mel71
YCJIOBCKA U APYTUX IMO3BOHOYHBIX KAK JOKaA3aTCIIbCTBA HUX
9BOJIFOIJTUOHHOT'O POACTBA.

HonyquI/Ie NpCACTaBJICHUA O TMOCICACTBUAX BJIUAHUA
AJIKOI'OJI4, HHUKOTHHA, HAapKOTUYCCKUX BCIICCTB,
3arpsA3HCHUA  CpCJibl HA Pa3sBUTUC U PCIIPOAYKTUBHOC
300POBLC YCJIOBCKA

OCHOBBI 'EHETUKH U CEJIEKIINHU
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3aKOHOMEPHOCTH
HU3MCHYUBOCTHU

O3HaKOMJICHHE C HACJIEACTBEHHOM M HEHACIEICTBEHHOM
WU3MEHUYUBOCTHIO M €€ OMOJIOTMYECKOM POJIBIO B 3BOTIOIIUT
YKUBOT'O MHpA.

[lonyyenue mnpenacraBieHUss O CBSA3M TEHETUKU U
MEIUIMHEI.

O3HaKOMIJIEHHE C HACIIEACTBEHHBIMH OOJE3HIMH YEI0BEKA,
UX MIPUYUHAMU U PO PIIIAKTUKOM.

N3yuenne BIMAHHS QJIKOTOJIU3MAa, HAPKOMAHUU, KypEHUS
Ha HACJIEJICTBEHHOCTh Ha BUACOMAaTepHUale.

Ananu3 GEeHOTUITNICCKOW N3MEHUNBOCTH. BEISBICHME
MYTareHoOB B OKpY)KaloIel cpeie 1 KOCBEHHas OIICHKA
BO3MOJKHOTO WX BJIMSTHUSI HA OPTaHU3M

OCHOBBI CeNEKIMN PaCTeHUIH,
KHUBOTHBIX n
MHUKPOOPraHU3MOB

[lonyyenne  mpexacraBleHMss O  TIE€HETHKE Kak O
TEOPETUYECKON OCHOBE CEIEKIIHUH.

Pa3zBuTne  meranmpenMETHBIX ~ YMEHHMM B TIpoIecce
HaxXOXJEeHUs Ha KapTe LIEHTPOB MHOroo0Opasuss U
IIPOMCXOKACHNUS KYJIBTYPHBIX PACTEHUHM U JOMAaIIHHUX
JKUBOTHBIX, OTKpBITEIX H. 1. BaBnnoBsiM.

N3ydyenne wmeTtonoB THOpHAM3AIMM M HCKYCCTBEHHOTO
oToopa.

YMmeHnue pa3Ouparbcsi B 3STHYECKHX aCHeKTaX HEKOTOPBIX
JOCTHKEHUI B OMOTEXHOJIOTUH: KIOHUPOBAHUU >KHBOTHBIX
1 npo0ieMax KIIOHUPOBAHUS YEJIOBEKa.

O3zHakoMieHHE c OCHOBHBIMU JOCTHKCHUSMHU
COBPEMEHHOM CEIEKIUHU KyJIbTYPHBIX PACTEHUH, TOMAIIHUX
YKUBOTHBIX U MUKPOOPIraHU3MOB

IMPOUCXOKJIEHUE U PASBUTHUE KU3HU HA 3EMJIE. 9BOJIIOINMOHHOE

YYEHMUE

[Ipoucxoxnenue u
HayaJbHBIC STaIlbl Pa3BUTHS
’KA3HM Ha 3eMiie

AHaH3 ¥ OIIEHKA PA3IMYHBIX TUIIOTE3 MPOUCXOKICHHUS
JKU3HU.

[Tosrydyenne TpencTaBiCHUS 00 YCIOKHEHUM SKHBBIX
OpraHU3MOB Ha 3eMJIe B IIPOIIECCE IBOFOIUH.

VYmeHue IKCIIEPUMEHTAIBHBIM yTeM BBISIBJIATE
aJlalITUBHEIE 0COOEHHOCTH OpraHU3MOB, 150.
OTHOCHUTEIIbHBIH XapakTep. O3HAKOMIIGHHE C HEKOTOPHIMHU
MPEJICTABUTEIIIMA PEIKUX U MCUC3AIOIINX BHJIOB PACTCHUIN
Y )KUBOTHBIX.

[IpoBenenne omucaHuss ocoOeld  OJHOrO BHJA IO
MOpP(hOJIOTHYECKOMY ~ KPUTCPUIO  MPH  BBITIOJHCHUU
1a00paToOpHOI paboTHI. BrisaBiaenue qyepT
HPHUCIIOCOOJICHHOCTH OPraHM3MOB K pasHbIM  Cpeaam
oburtanus (BOJHON, HA3EMHO-BO3AYIITHO, TOYBEHHON)

Hctopus pa3BuTtus
9BOJIFOIIMOHHBIX UAEH

N3yuenne  Hacneguss — 4eloBedecTBa  Ha  NIPUMeEpe
3HAKOMCTBA C UCTOPHUEHN Pa3BUTHS IBOJIIOLMOHHBIX uaen K.
JIunnes, K. b. Jlamapka Y. [lapuna. OneHuBanue posu
9BOJIFOLIMOHHOTO Y4YeHUs B (OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAay4YHON KapTUHBI MUpA.

PazButne cnocoOHOCTH SICHO M TOYHO H3JIaraTh CBOHU
MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS,
BOCIIPUHMMATh M aHAIM3UPOBATh MHEHUS COOECEIHUKOB,
IIPU3HABAs IPABO JPYroro 4eJ0BEeKa Ha MHOE MHEHHE

MuKpO3BOIMIOLUSA
Y MaKpOIBOIIOLIMS

O3HakoMJIEHME C KOHLENIUEN BUAA, €€ KPUTEPUSIMHU,
no00p MPUMEPOB TOTO, YTO MOMYJSIIMUS — CTPYKTYpHas
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€MHUIIA BUJIA ¥ SBOJIIOLUH.
O3HakoMJIEHHE C JBUXKYIIMMUCS CUJIAMHU 3BOJIIOLUU U €€
JI0Ka3aTeJIbCTBAMHU.

YcBoeHne TOro, 4YTO OCHOBHBIMH  HAIPaBICHUSAMU
HBOJIIOIMOHHOTO IpOrpecca SBISIOTCS OWOJIOTHYECKUI
nporpecc U OMOJIOTHYECKHUI perpecc.

Ymenue OTCTauBaTh MHEHHE, 0 COXpaHEHUU
OMOJIOTUYECKOTO MHOT000pa3usi Kak OCHOBE YCTOMYMBOCTH
Ouocdepsl W TPOrPECCHBHOTO €€ pa3BUTHS. YMEHHE
BEISIBJISITH IIPUYHHBI BBIMHPAHUS BUJIOB

MHNPOUCXOXKJIEHUE YEJIOBEKA

AHTpoOnoreses

AHanu3 U OlLIEHKa Pa3JIMYHBIX THUIIOTE3 O MPOUCXOXKACHUU
YeJI0BeKa.

Pa3Butne yMeHus CTpoOUTH JOKa3zaTeiabHyl0 0a3y 10
CPaBHHUTEIBHOM XapaKTepUCTHKE 4YeJIOBEKa U IPHUMATOB,
JTOKa3bIBasi UX POJCTBO.

BrlsiBIeHUE 3TanoB 3BOJIOIUH YEIOBEKa

UYenoseueckue packl

Ymenune JOKa3bIBATb PABCHCTBO YCJIOBCUCCKHMX pacC Ha
OCHOBAaHHHU UX pOJACTBA U €IMHCTBA ITPOUCXOKIACHUS.
PazBurue TOJICPAHTHOCTH, KPUTHUKA paCcru3Ma BO BCEX €TI0
IIPOSABIICHUAX

OCHOBBI 9KOJIOT'MAN

DKOJIOTHSI — HAyKa O
B3aMMOOTHOUICHUSIX
OpPraHU3MOB MEXTy OO0
U OKpYXaIoIIel cpeaoit

N3ydenue sxonornueckux GakTopoB U UX BIMSHUA Ha
OpraHU3MBlI.

3HAKOMCTBO C IKOJIOTUYECKUMHU CUCTEMAaMH, X BUJOBOU

Y TIPOCTPAHCTBEHHOW CTPYKTYpamMu. Y MEHHE OOBSICHSITh
MPUYMHBI YCTOMYMBOCTU U CMEHBI SKOCHCTEM.
O3HakoMJIeHHE ¢ MEKBUI0BBIMHI B3aUMOOTHOLIEHUSIMU

B IKOCUCTEME: KOHKYpEHIIUEH, CUMOHO030M,
XHUIHAYECTBOM, TAPa3UTHU3MOM.

YMeHue CTpouTh APYyCHOCTh PACTUTEIBLHOTO COOOIIEeCTBa,
NUIIeBbIE LMW U CeTH B OHMOLIEHO3e, a TaKKe
9KOJIOTMYECKUE MTUPAMHU/IBL.

3HaHME OTIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX CO-
00IIECTB — arpo’KOCUCTEMBI H YPOOIKOCHUCTEMBI.
Onucanye aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX
PUPOJIHBIX JIaHIIa(Tax CBOCH MECTHOCTH.
CpaBHUTEIIBHOE OINHUCAHME OJHOM M3 ECTECTBEHHBIX
NPUPOJIHBIX CUCTEM (HampuMmep, Jieca) U KakoW-HUOYIb
arpo3’KOCHUCTEMBI (HaIIpUMep, MIIEHHYHOTO MOJIs).
CocraBiieHHE CX€M IepeJayd BEUIECTB M DHEPruu IO
[ENsIM TUTaHUsI B IPUPOJHON IKOCHCTEME M arpoleH03e

buocdepa — rinodanbHas
JKOCHCTEMA

Oznakomnenne ¢ yuenuem B. 1. Bepuaackoro o 6uocdepe
KaK 0 II00aTbHOM IKOCHCTEME.

Hanuuue npencraBieHus 0 cXeMe SKOCUCTEMbI Ha IPUMEPE
o6uocdepsl, KPyroBOpoTe BEIIECTB U MPEBPAIICHUN
SHEpruu B 6uocdepe.

YMeHHe T0Ka3bIBaTh POJIb )KUBBIX OPraHU3MOB B OHochepe
Ha KOHKPETHBIX MpUMepax

Bbuocdepa u yenosex

Haxoxnaenue cBs3m U3MEHEHHss B Owocdepe C
MOCJICICTBUSIMH JICATEIBHOCTH YEIOBEKa B OKPY)KAIOIICH
cpene.

YMeHHe onpeieNiaTh BO3ICHCTBIE MPOM3BOICTBEHHOMN
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JeSITEeIBHOCTH Ha OKPYKAIOIIYIO Cpey B 007acTu cBoei
Oymymieit mpodeccum.

OsznakomiieHHE€ € TJIOOATbHBIMH  OKOJOTHYECKUMHU
npobIeMaMy ¥ YMEHUE ONPECIISATh MMyTH UX PELICHHUS.
Onucanue U MPaKTUYECKOE CO3/1aHNE UCKYCCTBEHHOM
9KOCUCTEMBbl  (IIPECHOBOJHOIO  akBapuyma). Peienue
9KOJIOTMYECKUX 3a/au.

JleMoHCTpHpOBaHHE YMEHHUS [IOCTAHOBKH uenen
JeSITENIbHOCTH, TJIAHUPOBAHUSI COOCTBEHHOM AEATENbHOCTU
JUIs JIOCTMDKEHMSI TIOCTaBJICHHBIX II€JIed, MpeIBUICHUS
BO3MOXHBIX PE3YyIbTaTOB ATUX JEHCTBUM, OpraHU3aLUU
CaMOKOHTPOJISl M OLIEHKHU MOJyYEHHBIX PE3YJIbTaTOB.
OO6ydenue coOII0ICHUIO TPABUII IOBEIEHUS B IPUPO/IE,
OEepeKHOMY OTHOIIIEHUIO K OMOJIOTHYECKUM 0OBEKTaM
(pacTeHusiM, )KUBOTHBIM U MX COOOIIECTBaM) M UX OXpaHe

BUOHUKA
Buonmka xax oxHO U3 O3HakoMJieHHE C  TpUMEpaMH  HCIOJB30BaHUS B
HarpaBJIeHUN OMOJIOTHH U X03AHCTBEHHOMN NEeITENbHOCTH monei

KHUOEpHETUKU

MOp(hOGhYHKITMOHATBHBIX YEePT OpraHU3aAlMM PACTCHHH WU
KUBOTHBIX MpPHU CO3JAaHUHM COBEPLICHHBIX TEXHUUYECKUX
CUCTEM M YCTPOMCTB [0 aHAJIOTUU C KUBBIMHU CUCTEMaMHU.
3HAKOMCTBO C TpyO4yaTbIMU CTPYKTypaMH B JKUBOU
IpUpojie u TEXHHUKE, a’pOIMHAMUYECKUMU U
TUAPOJIMHAMUYECKUMH YCTPONUCTBAMU B KUBOW MPUPOJIE U
TEXHHUKE.

YMeHue CTpouTh MOJAEIM  CKIQI4aTOM  CTPYKTYPBHI,
HCIIOJIb3YEMbIE B CTPOUTENIHCTBE
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7. Y4eOHO-MeTOAUYECKOEe U MAaTEPHATBHO-TEXHUYECKOE
o0ecreyeHye NPOrpaMmMsbl yueOHOH AUCUMILINHBI « Brosorus»

OcBoeHue mnporpaMMbl y4yeOHOM JUCHUIUIMHBI «bBUONOTUS» MPOXOAUT B
yueOHOM kabuHeTe «Kabunet Ononorum».

[lomemenne  kabuHeTa  yaoBieTBopsieTr  TpeboBaHusiM  CaHUTapHO-
snuaemMuonornyeckux npasuil v HopMatuBoB (CII 2.4.3648-20 «CanutapHo-
ANUAEMHUOJIOTUYECKHE TPEOOBAHMSI K OpraHU3alusM BOCIUTAaHUA U OOyYeHWS,
OTIbIXa M O3JI0pPOBJICHUS JleTed MU MOJoAeKu» (moctaHoBiaeHue [JaBHOrO
rocy/IapCTBEHHOTro canutapHoro Bpaya P® ot 28.09.2020 r. Ne28) u ocHaiieHo
TUIIOBBIM O00OPYJOBaHUEM, YKa3aHHBIM B HACTOSLIUX TPeOOBAaHUSAX, B TOM YHCIIE
CHeuaIu3upoBaHHOW  y4yeOHOW  MeOenpbl0 M cpeacTBaMH  OOydeHHs,
JOCTaTOYHBIMU  JJI1  BBINOJHEHUS TPEOOBaHMM K  ypPOBHIO TMOJATOTOBKH
00y4Jaromuxcs.

B kaOunere wmynbTUMEIUHHOE OOOpPYAOBAHHE, IOCPEJICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTEbHOrO MpOIEcca MOTYT MPOCMATPUBATh BU3YaJIbHYIO
uH(pOpMAIIMIO 10 OMOJIOTHM, CO3/1aBaTh MPE3EHTAllMH, BHJIEOMATEpHalIbl, UHBIC
JIOKYMEHTBI.

B  coctaB = yueOHO-METOAMYECKOTO M  MaTepuajIbHO-TEXHUYECKOTO
oOecrieueHust MPorpamMmbl yueOHON AUCIUIUIMHBI « BHOTOTHS» BXOIAT:

* HaIJISIIHBIE TTOCOOMsT (KOMIUIEKThI Y4eOHBIX TaONUIl, TUIaKaTOB, MOPTPETOB
BBIIAIOIIMXCS YUCHBIX, MUKPOTIpEnapaThl OMOJIOTHYECKHX 00bEKTOB U JIp.);

* UH(POPMAITMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIH, B TOM YHCJIE TACTIOPTa HA CPEACTBA
0Oy4eHHMsI, HHCTPYKIIUHU TI0 X UCIIOJIb30BAHUIO I TEXHUKE 0€30MaCHOCTH;

 OUOIMOTEUHBIN (POHI.

B OuGnumoreunnli ¢GoOHA BXOAAT YYCOHMKH, Yy4eOHO-METOIUYECKHE
komiuiekTel  (YMK), oOecneunBaronyge OCBOCHHUE YYECOHOM  JUCHMILIMHBI
«buomorus», pPEKOMEHAOBAHHBIE WM JOIYIIEHHbIE I HCIOIb30BAaHUSA B
npo¢ecCHOHATBHBIX o0pa30BaTENbHBIX OpraHu3alusiXx, peanu3yonmx
o0pa3oBaTeIpHyI0 MPOrpaMMy CpelHero oOmero oOpa3oBaHHsA B Ipejaenax
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHMs.

bubnuoteunplii  QOHJ MOMOTHEH SHUMKIONEIUSMHU, CIPABOYHHUKAMH,
CJIOBapsIMHU, HAYYHOW Y HAYYHO-NOMYJISIPHOU JIMTEPATYPOU U APYrOM JIUTEPATYPOU
10 pa3HbIM BOIIPOCaM OMOJIOTHH.

B mpouecce ocBoeHuss mporpammbl  yueOHOM aucuuruinHbl  «buomorus»
oOyyaromiecsi HMMEIOT BO3MOXHOCTh JOCTyHa K 3JEKTPOHHBIM Y4eOHBIM
MaTepuaiaM Mo OWOJIOTMH, UMEIOIIMMCS B OTPAaHMYEHHOM JOCTyme (crmeunduka
y4eOHOro 3aBe/ieHHs1) B cucteMe HTEpHET (3J1€KTPOHHBIM KHUTaM, PAKTHKyMaMm,
TeCTaM U JIp.).
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Jluteparypa 151 00y4aromuxcs

Koncrantunos B.M. buonorus nmnsa mnpodeccuilt U crnenualibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpoQuiei: yuel. sl CTyI. YUYpeKAeHUM
cpen. npod. obpazoBanus / B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneena;
nox pen. B.M. KoncrantunoBa. — 9-e usn., crep. — M.: U3narenbCkuid LEHTP
«Axanemus», 2020. — 336 c.

JonosHuTENBHAS JJUTEPATYPA

buonorus: B 2 1. / mon pen. H.B. Apsiruna. — M., 2010.

buonorusi: pykoBOACTBO K MpakTHUUECKUM 3aHsATusM / mopj pen. B.B.
Mapxkunoii. — M., 2010.

Opnosa 3.A. Uctopus aHTPONOJIOTUYECKUX YUYEHUN: YUEOHUK JJis BY30B. —
M., 2010.

Ilexoe A.Il. buonorus, reHerrka u napasuroiorus. — M., 2010.

Yebviuwes H.B., 'punesa I'.I'. buonorus. — M., 2010.

Honyesa A.}O. buonorusi. Bech MIKOABHBIN Kypc B cXeMax M Tabiunax. —
M., 2014.

Huxumunckasa T.B. buonorus: kapMaHHbIi cipaBoyHUK. — M., 2015.

Cusoenazos B.U., Acagonosa HU.b., 3axaposa E.T. buonorus. OOmas
Oouosiorusi: 6a3oBwIi ypoBeHb, 10—11 kmacc. — M., 2014.

Cyxopykosa JILH., Kyumenxo B.C., Heanosa T.B. buonorus (6a30Bblii
ypoBeHb). 10— 11 knacc. — M., 2014.

HuTepHeT-pecypcobl

- www.sbio.info - Bcs Omomorus. CoBpeMeHHasi OHOJIOTHS, CTaThH,
HOBOCTH, OMOJINOTEKA.

— www.window.edu.ru - EnuHoe OKHO nocTyma K oOpa3oBaTeIbHBIM
pecypcam MHTepHEeTa MO OMOIOTHH.

— https://bio.1sept.ru/urok/ - « wmmy Ha ypok Owmoiorum». Bce
MaTepuajbl, HA OCHOBE KOTOPBIX CO3JaH CalT, ObLIM OIyOJIMKOBAaHBI B KypHAJe
"Buonorus".

— www.kozlenkoa.narod.ru -JIjst T€X, KTO Y4YUTCSI CaM U YUUT APYTHUX;
OYHO U JUCTAHIIMOHHO, OMOJIOTUH, XUMUHU, IPYTUM HpPEIMETaM.

— http://www.bioword.narod.ru/ -«buonoruueckuii cioapb On-line» —
YHUBEpCAJIbHOE CIIPABOYHOE UHTEPHET-U3JaHUE.

— https://interneturok.ru/ - WHTEepHET ypOoK. YPOKH MO OCHOBHBIM
npeaMeTaM IIKOJIbHON MPOrpaMMBl.

— http://www.virtulab.net- BupTtyanbnas oOpa3oBaTenbHas 1adopatopust

— https://infourok.ru/news  (Beaymuii  oOpa3oBaTelbHBI  TOpTAal
Poccun).

— https://uchi.ru/ (UnTepakTrBHas oOpa3oBaTesbHas OHJIAMH-
matdopma)
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http://www.sbio.info/
http://www.window.edu.ru/
http://www.kozlenkoa.narod.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.bioword.narod.ru%2F
https://infourok.ru/go.html?href=https%3A%2F%2Finterneturok.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.virtulab.net%2F
https://infourok.ru/news%20(Ведущий
https://uchi.ru/

8. Il.ianupyemble pe3yJIbTATHI U3yYeHUs Y4eOHOH JUCHMIIUHbI

B pe3yabrare m3ydenusi yueoHoro mpeaMera «buosiorusi» Ha ypoBHe
cpeaHero oouero 00pa3oBaHus:

BoinyckHuK HA 62a30BOM YPOBHE HAYUHMTCH:

—packpbIBaTh Ha MPUMEpPAX POJIb OMOJIOTUU B (OPMHUPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA U B IPAKTUUECKOUN JEATEbHOCTH JTIOJICH;

~TIOHUMAaTh U ONHUCHIBATH B3aUMOCBSI3b MEXKAY E€CTECTBEHHBIMU HayKaMH:
Ouosioruey, (U3MKONM, XUMHEH; YCTAaHABJIMBATH B3aUMOCBS3h MPUPOJHBIX
SIBJICHU;

~TIOHUMATh CMBICJI, pa3iMyaTh M OMHUCHIBATh CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIATrAIOIMUMHU  OMOJIOTUYECKUMH TIOHSATUSIMH: KJIETKAa, OpPraHWu3M, BHJI,
aKocucTema, onocdepa;

~HUCIOJIb30BaTh OCHOBHBIE METOJIbI HAyYHOTO TO3HAHUS B Yy4eOHBIX
OMOJIOTMYECKUX HCCJICAOBAHUAX, MPOBOJUTH OKCIIEPUMEHTBHI 110 H3YUYCHUIO
OMOJIOTUYECKUX OOBEKTOB U SIBJICHUU, OOBSICHATH PE3yJbTaThl IKCIEPUMEHTOB,
aHaJIM3UPOBATH X, POPMYITUPOBATH BHIBOJIBI;

—(hopMyJIHPOBAaTh THIOTE3bl HA OCHOBAHWH MPEJJIOKCHHOW OMOJOTUYECKOMN
uHGOpPMAIIMH U TIpeIaraTh BAPUAHTHI POBEPKHU THIIOTE3;

—CpaBHUBATh OHOJOTUYECKHE OOBEKThI MEXIy CO0OW 10 3aJaHHBIM
KPUTEPUSIM, JIeTIaTh BBIBOJIBI M YMO3AKIIOUEHHUSI HA OCHOBE CPaBHEHUS;

—~000OCHOBBIBaTh E€IUHCTBO KMBOM M HEXKUBOW MPHUPOJIBI, POACTBO >KHBBIX
OpraHU3MOB, B3aMMOCBSI3U OPraHM3MOB M OKPYXKAIOIIEH Cpelbl Ha OCHOBE
OMOJIOTUYECKUX TEOPHH;

~TIPUBOJUTH MIPUMEPHI BEIIECTB OCHOBHBIX I'PYIINT OPTAaHUYECKUX COSAMHEHUIN
KJIETKH (O€JTKOB, )KHPOB, YIJIEBOIOB, HYKJICHHOBBIX KHUCJIOT);

—pacro3HaBaTh KIETKHU (MPOKAPUOT U DYKAPUOT, PACTEHUU U >KUBOTHBIX) IO
OMHMCAHMIO, HA CXEMATHUYECKUX M300paXEHUSAX; YCTAHABIUBAThH CBA3b CTPOCHUS U
GyHKITUH KOMITOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOOOpa3ne KIIETOK;

—pacno3HaBaTh NOMYJIALUI0 U OUOJIOTUYECKUHN BUJI 10 OCHOBHBIM ITPU3HAKAM;

—OMHUCHIBaTh (PEHOTUI MHOTOKJIIETOYHBIX PACTEHUW U IKUBOTHBIX IO
MOP(]OTOTHIECKOMY KPUTEPHIO;

—00BSACHATh MHOTOOOpPA3UE OPraHU3MOB, IPUMEHSISI SBOIOIMOHHYIO TEOPHIO;

—KIaccu(UIUpPoBaTh OMOJOTHYECKHE OOBEKTHl HA OCHOBAHMHM OJHOTO WJIU
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (THUIbI MUTAHUS, CIOCOOBI NbIXaHUS U
Pa3MHOXKEHUSI, 0COOCHHOCTH Pa3BUTHS);

—00BSCHATHh MPUINHBI HACTIEJCTBEHHBIX 3a00I€BaHU;

~BBISBJISTh W3MEHUMBOCTH y OPTaHU3MOB; OOBACHITH TMPOSBICHUE BUIOB
M3MEHYUBOCTH, HCIOJIb3ySl 3aKOHOMEPHOCTH M3MEHYMBOCTH; CpPaBHUBATH
HACJIEJICTBEHHYIO U HEHACIIE/ICTBEHHYIO U3MEHUNBOCTb;

—BBISIBIIATH  MopdoJioruueckue, bu3MoNOrnYecKre,  MOBEJACHUYECKUE
aJlanTalid OPTraHU3MOB K cpeie OOUTaHUS U JEUCTBUIO HKOJIOTHUECKUX (aKTOPOB;
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—COCTaBJISITh CXEMBbI TEpPEHOCa BEHIECTB WM HAHEPrUM B JKOCUCTEeME (LIeTHu
MUTaHUs);

—~TIPUBOAUTH 10KA3aTEJILCTBA HEOOXOJUMOCTU COXpaHEeHUs] Oropa3HOOOpa3us
JUISl yCTOMYMBOTO Pa3BUTHS U OXPAHbI OKPYKAIOIIEH CPe/Ibl;

—OLICHUBATh JOCTOBEPHOCTh OMOJOTMYECKOM HH(OpMALUU, MOIYYCHHOU W3
Pa3HBIX UCTOYHHUKOB, BBIJEISATH HEOOXOUMYIO UHGOPMAIIUIO I UCTIOIh30BaHUS
ee B yUeOHOM JIeSITeIbHOCTH U PEIICHUH MPaKTUYECKUX 3a]1a4;

~TIPEACTaBISATh OMOJOTHUECKYI0 HH(GOPMALIMI0 B BHUJE TEKCTa, TaOJMIIBI,
rpaduka, IMarpaMMbl U JIeJaTh BBIBOJBI HA OCHOBAaHUU MPEJCTABICHHBIX JaHHBIX;

—OIICHUBATh POJIb JIOCTMXKEHUM TEHETUKH, CEJICKIUH, OMOTEXHOJIOTUU B
MPAKTUYECKOU EeSATEILHOCTH Y€JIOBEKA U B COOCTBEHHOM KU3HU;

—0OBSICHATh HETaTUBHOE BJIMSHUE  BEHIECTB  (QJIKOTOJs, HUKOTHHA,
HAPKOTUYECKHUX BEIIECTB) HA 3apOJIbIIICBOC PA3BUTHE YEIIOBEKA;

—0OBSICHSTD MMOCTECTBUS BIUSHUSI MyTareHOB,;

—00BSICHATD BO3MOKHBIC TIPUUMHBI HACIICICTBEHHBIX 3a00JICBaHU.

BoinyckHuK HA 62a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThCSI:

—0dasamv HayuHOe O00BACHeHUe OuoiocuUYecKuUM Gakmam, npoyeccam,
ABNEHUAM, 3AKOHOMEPHOCMSAM, UCHONb3Ys Ouonio2udeckue meopuu (KiemoyHyio,
960IOYUOHHYIO),  yYeHue O  Ouocgepe,  3aKOHbI  HACIEOCMEEHHOCHIU,
3AKOHOMEPHOCIU U3MEHUUBOCTNU,

—Xapakmepu3o8ams COBPEeMeHHble HANPAaGIeHUs 6 pazeumuu OuUoI02uu;
ONUCHIBAMb UX BO3MONCHOE UCNONIL30BAHUE 8 NPAKMUUECKOU 0esimelbHOCMU,

—CpasHUuBamb CnOCoObL OeleHUsl KIemKU (MUmo3 u metios),;

—pewiams 3a0a4u Ha nocmpoernue @pacmenma emopou yenu JHK no
npeonoxcennomy gppaemenmy nepsoi, u-PHK (m-PHK) no yuacmky J[HK;

—pewams 3a0auu Ha onpeoesieHue KOaUyecmed XxpomMocom 8 COMamuyeckux u
NON0BbIX KIEeMmKAX, d Maxdice 8 KIemKax nepeo HA4aioM OeleHus (Meuoza uiu
MUMO3a) U NO €20 OKOHYAHUU (0Jis1 MHO2OKIEMOYHBIX OPSAHUZMOS);

—pewams ~ ceHemuueckue 3a0ayu  Ha  MOHO2UOPUOHOEe  CKpewusanue,
cocmasnams — cxeMbl  MOHOSUOPUOHO20 — CKpeWu8anus, NpUMEeHAsE  3AKOHbl
HAC1e0CMBEHHOCIU U UCNOb3YS OUOLOSUYECKVIO MEPMUHONIO2UIO U CUMBONIUKY,

—~YCMAHABIUBAMb MUN HACe008AHUL U XAPAKMep NPOsEIeHUs NPUSHAKA NO
3A0AHHOU cxeme POOOCIIOBHOU, NPUMEHSSL 3AKOHbL HACAe0CMBEHHOCMU,

—OYyeHUBamsb pe3yibmamol  683auUMOOClCMBUsl UellogeKa U OKpydcarouel
cpeovl, NPOCHO3UPOBANb BO3MONCHBIE NOCIEOCMBUS 0esIMEIbHOCMU Yello8eKa OJisl
CYUecmeosanusi OmoeIbHbIX OUONOSUYECKUX O00BeKMO8 U UYeablx NPUPOOHbIX
coobwecms.
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