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1 MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIHUTLIAHBI
1.1 O6aacTh NpUMEHEHHsI IPOTrPaAMMBbI

[Iporpamma yueOnoit mucuumrumasl  OJ1b.07 «buonorus» HaXomuTcs B COCTaBe
0011e00pa30BaTENbHBIX YYEOHBIX AUCHUILIMH (00IUX U MO BBIOOPY) 0a30BBIX, (GOPMHUPYEMBIX U3
oOs3aTenbHBIX  IpeaMeTHhIX  obmacteir  @DI'OC  cpemnero  oOmiero  oOpa3oBaHuUs, IS
cnermanbHocTeid CIIO Texmmueckoro mpoduns. CocraBiena i crneruanbHoctn — 15.02.12.
MoHTax, TexHHYecKoe OO0CIyKMBAHHME W PEMOHT MPOMBILIUIEHHOr0 o0opyaoBaHusi (1o
orpaciasam) YI'C 15.00.00 MamuHOCTPpOeHHE HA OCHOBE TPUMEPHOI MTPOTPAMMBI 110 OMOJIOTHH , C
yuerom llpumepHoii ocHOBHON 00pa3oBaTeNbHOM MpOrpamMMmbl CpelHero oomero oOpa3zoBaHMs,
ol0OpeHHON pemeHueM (GeAepaTbHOr0 y4eOHO-METOIUYECKOTO OOBEIUHEHUS TI0 00IemMy
obpazoBanmuio (mpotokos oT 28 utons 2016 . Ne 2/16-3) .

1.2 MecTto IMCUMIUIMHBI B  CTPYKTYpe OCHOBHOIi  mnpodeccuoHaIbHOI
o0pa3oBartenbHoil nporpammel: gucturinHa O/1b.07 «buonorus» OTHOCUTCA K JUCIMILIMHAM
00111e00pa30BaTeIbHOTO UK

1.3 Henu wm 3agauyMm AUCHUILIMHBI — TpPe0OBaHUSI K pe3yJabTaTaM OCBOCHHS
JTUCIHHUIINHDI:

Conepxanue nporpammbl «bronorusy HanpaBJIeHO HA JOCTUKEHHUE CIEAYIONINX LeJIei:

* monydyeHue (¢yHIAMEHTAIbHBIX 3HaHUM o Ouonormyeckux cucremax (Kierka,
Opranusm, llonynauusa, Bun, Dxocucrema); UCTOpUM Pa3BUTUS COBPEMEHHBIX IPEACTABICHUI O
KHMBOM MPUPO/IE, BBIJAIOIUXCS OTKPHITUAX B OMOJIOTHUECKON HayKe; poiau OMOJIOrMUECKO HAyKU B
(GOpMHPOBAaHUM COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa; METOJaX Hay4dHOTo
MO3HAHUS;

* OBJIAJICHUE YMEHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U pOJIb
OMOJIOTMYECKUX 3HAHUH B TPAKTHUECKOW MAEATENbHOCTU JIIOJEH, pPa3BUTHM COBPEMEHHBIX
TEXHOJIOTHUI; ONPEENATh )KUBbIE OOBEKTHI B IPUPOJIE; MPOBOIUTH HAOIIOIEHUS 32 IKOCCTEMaMU C
LEJIbI0 UX OINUCAHMS U BBISBJICHUS €CTECTBEHHBIX M AHTPONOTEHHBIX M3MEHEHMH; HaXOOUTh U
aHaAJIM3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTaX;

* pa3BUTHE IIO3HABATEJIbHBIX MHTEPECOB, HHTEUIEKTYaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yYaromuxcsi B TPOLIECCe HM3YyUYCHUs] OMOJOTMYECKHX SBJICHUMN; BBIIAIOIIUXCS
JOCTIKEHUM  OMOJIOTMM, BOIIEAIIMX B  OOIIEUENOBEYECKYI0  KYJIbTYpY; CIOXHBIX U
IIPOTUBOPEUYMUBBIX IyTEW Pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJIAJ0B, WJEH, TEOPUN, KOHIIEIIUH,
runote3 (0 CYIHOCTH U MPOUCXOXKICHWU >KU3HH, YEIOBEKa) B XOJ€ pPabOThl C pazIMUHBIMU
MCTOYHUKAMHU UH(OpMaLUK;

* BOCIUTaHME YOEXKJEHHOCTH B HEOOXOJUMOCTH TIO3HAHUS IKUBOW TPHPOJIBL,
HEOOXOJIMMOCTH PAlMOHAIBHOTO MPUPOJONOIb30BaHMS, OEPEKHOr0 OTHOUIEHHS K MPUPOIHBIM
pecypcam U OKpyXkarollei cpenie, COOCTBEHHOMY 3/10pOBBIO; YBRKEHUSI K MHEHMIO OIIMOHEHTa MpU
00CyXIeHIH OMOJIOTHYECKUX TIPOOIEeM;

* HCIOJb30BaHUE MPUOOPETEHHBIX OMOJIOrMYECKMX 3HAHUM M yMEHHWH B MOBCETHEBHOM
KU3HU NI OLEHKU TOCJIEICTBUN CBOEH MAEATEIbHOCTU (M AEATENIbHOCTH APYTuX JIOJei) 1o
OTHOIICHHUIO K OKpYXKalollel cpeae, 370pOBbI0 APYTrUX JOAeH W COOCTBEHHOMY 3/0POBBIO;
0o00CHOBaHME U COONIIOAICHUE Mep MPODUIAKTUKU 3a00JIeBaHUM, OKa3aHWE TEPBOM IMOMOIIM TPU
TpaBMax, COOJIIO/IEHUE MTPABUII MIOBEICHUS B IPUPOJIE.

OcBoeHne conepkaHus yueOHOW AuCHMILTUHBI «buonorus» obecreynBaeT JOCTHKEHHUE
CTYJIEHTaMH CIEAYIOINX Pe3y1bTaTOB!
* TUYHOCHHDBIX



— c(OpMUPOBAHHOCTb YYBCTBA TOPJOCTH M YBAKEHUS K HCTOPUM U JOCTHIKEHHSIM
OTEYECTBCHHON OHMOJIOTMYECKON HAyKH; TPEACTABICHUS O IEJIOCTHOW €CTECTBEHHO-HAyYHOU
KapTHHE MHpa;

— MOHMMAaHHUE B3aUMOCBSI3HM U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAayK, UX BIMSHHS Ha
OKpYKaloIIYI Cpely, SKOHOMHUYECKYI0, TEXHOJIOTMYECKYI0, COLUAIBbHYI0O M 3THYECKYIO CQepsl
IEATEIbHOCTH YEJI0BEKa;

— CIIOCOOHOCTh HCIIOJIB30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE
MHUpa B 00pazoBaTeIbHON U MPO(ECCHOHATBHON NEeSTEIHbHOCTH; BO3MOKHOCTH MH()OPMAIIMOHHON
cpeab! Ui odecrieueHus MPOIyKTUBHOIO caMO00pa30BaHus;

— BJIaJIeHUE KYJIbTYpOH MBIIUICHHUS, CIIOCOOHOCTh K 0000IICHNIO, aHATTN3Y, BOCIIPHITHIO
uHpopMalnuu B 00JaCTH €CTECTBEHHBIX HAyK, IOCTAHOBKE 1I€JIM U BBIOOPY MyTeH €€ JOCTH)KEHUS B
npodeccuoHaIbHOH cdepe;

— CIIOCOOHOCTb PYKOBOJICTBOBAThCSI B CBOCH AEATEIbHOCTH COBPEMEHHBIMU NTPUHLIUIIAMU
TOJIEPAHTHOCTH, AUAJIOTA U COTPYAHUYECTBA; TOTOBHOCTH K B3aMMOJICHCTBHIO C KOJIJIeraMu, padore
B KOJUIEKTHBE;

— TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOBI 3alIMTHI OT BO3MOXKHBIX MOCIEICTBHMA
aBapuil, KaTacTpod, CTUXUIHBIX O€/ICTBHIA;

— o0JsiaaHne HaBBIKAMM O€30IacHON PabOTHI BO BpeMsI IPOEKTHO-UCCIIEI0BATEILCKON H
HKCHEPUMEHTAIbHOMN IeATEIbHOCTH, IPU HCII0JIb30BaHUU J1a00paTOPHOTo 000PYA0BaHMS;

— CIIOCOOHOCTH HCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M yMEHHUS B IPAKTHYECKOU
NESITeNbHOCTH W IIOBCEAHEBHOM JKU3HU JJsl COOJIOJEHHS Mep MNpOQUIAKTUKU OTpaBJICHUM,
BUPYCHBIX W JIpyTUX 3a00J€BaHMU, CTPECCOB, BPEOHBIX IPHUBBIYEK (KYypeHHS, AalKOTOJIM3Ma,
HapKOMaHMM); IPaBWJI IOBEJICHUS B IPUPOAHOIL cpele;

— TOTOBHOCTH K OKAa3aHHWIO IEPBOM IMOMOLIM MpH TpaBMaxX, NPOCTYIHBIX H JPYTUX
3a00JIeBaHUSAX, OTPABJICHUSIX MUILEBBIMU POAYKTAMU;

* MemanpeomMemHuulx:

— OCO3HaHHWE COLMAIbHON 3HAUYUMOCTH CBOEH mNpodeccun/crnenuanbHOCTH, 00JanaHue
MOTHBAIIMEN K OCYLIECTBICHUIO NMPOPECCUOHAIBHON 1€ATEIbHOCTH;

— TMIOBBIIIEHUWE HHTEUIEKTYalbHOTO YPOBHS B IMpollecce H3ydeHHs OMOJIOTHYECKUX
SIBIICHHIA; BBIJAIOIINXCS JTOCTH)KEHUH OHMOJIOTHHM, BOIIEAIINX B OOIICYETIOBEYECKYIO KYIBTYPY;
CJIO)KHBIX U TPOTUBOPEUMBBIX MyTEH Pa3BUTHsI COBPEMEHHBIX HAay4YHBIX B3IJIS/I0B, UAEH, TEOPHIA,
KOHIICTIIIMH, THIOTe3 (O CYINIHOCTH M TPOUCXOXKICHHM >KM3HH, UYEIOBEKa) B XOJ€ pabOTHI C
Pa3IUYHBIMU UCTOYHUKAMU

uH(pOopMaLnu;

— CIIOCOOHOCTb OPraHU30BBIBATH COTPYAHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHCIE C
WCTIOJIH30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

— CIOCOOHOCTh TOHUMATh TPHUHLIMIIBI YCTOWYMBOCTM M MPOAYKTHMBHOCTH JKUBOM
NPUPOJBI, TYTH €€ W3MEHEHHs IOl BIMSHUEM aHTPOIOTCHHBIX (DaKTOPOB, CIOCOOHOCTH K
CHCTEMHOMY aHaJIM3y II00aJIbHBIX SKOJIOTHYECKUX MPOOJIeM, BOIPOCOB COCTOSHHS OKpYKaromien
Cpelbl M PallMOHAIHLHOTO HCIIOJIb30BAHMSI IPHPOTHBIX PECYPCOB;

—— yMeHHEe OOOCHOBBIBaTb MECTO M POJIb OMOJOTMYECKMX 3HAHUW B TNPAKTHYECKOH
JESTeTbHOCTH JIFOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OMPEIEISATh )KUBbIC

00BEKTHI B MPUPOJIE; TPOBOAUTH HAOIIOJCHHUS 32 SKOCUCTEMAMU C LIE€JIbI0 UX OMUCAHUA U
BBISIBIICHUSI €CTECTBEHHBIX M aHTPOIOTCHHBIX W3MEHEHHMH; HaXOAWTh W aHAIW3HPOBATH
MH(POPMAIIHIO O KUBBIX 00BEKTaX;

— CIIOCOOHOCTH TIPUMEHSTh OWOJIOTUYECKHE W DKOJOTHYECKHE 3HAHMS U aHaIn3a
MPUKIIAJHBIX TPOOIEeM X03IHCTBEHHOM NesITeIbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITEIbBHOMY IPOBEJCHHMIO HCCIIEOBAaHUM, IOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTa, HCIOIb30BAaHUIO HH(POPMAIIMOHHBIX TEXHOJIOTUH /s
pelLIeHMs HayYHbIX U IPO(EeCCHOHANbHBIX 3a/ay;

— CHOCOOHOCTh K OIICHKE STHUYECKUX AaCIEKTOB HEKOTOPBIX HCCIENIOBaHHMHA B 00JIACTH
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OMOTEXHOJIOTHH (KJIOHUPOBAaHUE, UICKYCCTBEHHOE OTUIOOTBOPEHNE);

* npeOMemHubIX:
— copMHUPOBAHHOCTH COOCTBEHHOM TO3UITUH 110 OTHOIICHUIO K OMOJIOTUYECKOW WH(pOpMAIIHH,
HOJ’IY“IB.GMOIZ M3 pa3HbIX HCTOYHUKOB, K I‘JIOGB,JILHBIM 3KOJOTNYCCKUM HpOGHeMaM " IIyTAM UX

pelieHus

- c(hopMHPOBAHHOCTH MPEICTABIICHUI O POJIU M MECTe OMOJIOTHH B COBPEMEHHOMN HAy9IHOUI
KapTUHE MHUpA; TOHUMaHUE POk OMOJOTUH B (POPMUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHON
rpaMOTHOCTH JJIA pCHICHUA MPAKTUYCCKUX 3aa4;

— BJIAJICHUE OCHOBOIIOJATAIOIIMMHU NOHATHUSAMU W IPEACTABICHUSAMU O JKMBOW IMpHUpOJE, €€
YPOBHEBOH OpPTaHU3AIMH U SBOJIIOINH; YBEPEHHOE MOJIb30BAHUE OMOJIOTUIECKONW TEPMHUHOJIOTHEH U

CHMBOJIMKOM;

— BJIAACHUC OCHOBHBIMU MCTOAAMH HAYYHOI'O IMO3HAHUA, HCIIOJIb3YCMBIMHU IIPU OHMOJIOTHYECKUX

HCCICOOBAHUAX KHBBIX O0OBEKTOB U JKOCHUCTEM:

OIIMCAHHUECM, HN3MCPCHUCM,

HaOJII0ICHUH; BBISIBJICHHE U OIIEHKA aHTPONIOTSHHBIX U3MEHEHUH B MPUPOJIC;
— c(hopMHpPOBAaHHOCT, YMEHHH OOBSICHATH PE3yAbTaThl OMOJOTMYECKUX SKCIIEPUMEHTOB, PEllaTh
dJIEMEHTapHBIE OMOJIOTHYECKHE 33]a4H;
— chopMHpPOBAaHHOCTH COOCTBEHHOW IMO3UIMU MO OTHOLICHUIO K OMOJIOTMYECKON HH(pOpMAINH,
MOJIy4aeMOM M3 pa3HbIX HMCTOYHUKOB, IIO0AJTbHBIM SKOJOTMUYECKHUM IMpoOjeMaM U TYTSIM UX

PCILICHUA.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOU AEATEJILHOCTH CTYJIEHTOB

Conepxanue
o0yuyeHust

XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTY/€HTOB (Ha
YPOBHE Y4eOHBIX [1eiiCTBHI)

BBenenne

O3HakomiIeHHE ¢ OMOJIOTUYECKUMU CUCTEMAaMU PAa3HOTO YPOBHSI: KJIETKOM,
OpPraHu3MOM, I

MOMYJISUEH, SKocucTeMol, orocdepoit. Onpenenenue poau OMOJOTUH B
(GbopMHPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA U
NPaKTUYECKON NeSATELHOCTH JFO/ICH.

OO0yuenue coOI0ACHUIO PABUIT TOBEJICHHS B IPUPOJIE, OEpeKHOMY
OTHOLICHUIO K OMOJIOTHYECKUM 00BEKTaM (PaCTEHUSIM U KUBOTHBIM U UX
cool11ecTBaM) U UX OXpaHe

YYEHHME O KJIETKE

XuMuuyeckas
OpraHusaunms
KJIETKH

YMeHne mpoBOAUTh CPABHEHUE XUMHUECKOW OPraHU3aIluu KUBBIX U
HEXHUBBIX O0OHEKTOB.

[Tomy4yenue mpencTaBlieHHs O POJIM OPTAHUYECKUX U HEOPTAaHUUECKUX
BEII[ECTB B KJIETKE

Crpoenue u
(pyHKIUN KJIETKH

W3ydeHue cTpoeHus KIETOK SyKapuoT, CTPOEHUS 1 MHOT000pa3us KJIETOK
pacTEeHUN U )KUBOTHBIX C IIOMOLIBIO MUKPOIIPENAPATOB.

Habmtoienue KiaeTok pacTeHUi U )KMBOTHBIX TI0J] MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax, UX OIMCaHUE.

IIpuroroBneHue u ONMMCAHUE MUKPONPENIAPATOB KIETOK PACTEHHUM.
CpaBHeHUE CTPOCHHUS KJIIETOK PaCTEHUI U JKUBOTHBIX 110 TOTOBBIM
MUKpOIpenaparam

O0MeH BelIecTB U
npeBpaiieHue
JHEPIruu B KJIeTKe

YMeHue CTpOUTH CXEMBbI SJHEpPreTHuecKkoro oOMeHa nu 6uocuHTe3a Oenka.
[Tony4yeHnune npeacTaBieHus: O IPOCTPAHCTBEHHOM CTPYKType Oelika,
mosiekyn JIHK u PHK

KU3HEeHHBIN UKJI
KJIETKH

O3HakoOMJIEHUE C KJIETOYHON TEOpUEN CTPOCHHSI OPTaHU3MOB.

YMeHue caMoCTOATENbHO UCKATh JJOKA3aTENbCTBA TOTO, YTO KIIETKA —
JJIEMEHTApHasl ’KHUBasi CHCTEMA M OCHOBHAs CTPYKTYPHO-(DyHKIIMOHAJIbHAS
CAWMHHNIA BCCX KMBBIX OPraHN3MOB

IMPOBCACHUCM




OPI'AHUM3M. PASMHOXEHUE U THIANBUAYAJBHOE PASBBUTUE OPI'AHHU3MOB

Pa3zmuoskenue OBJ'IaI[eHI/IC 3HaHUSAMHU O PA3MHOKCHUU KaK O BaKHEHIIIEM CBOMCTBE JKUBBIX
OpraHusmMoB OpTraHru3MOB.
VYMeHne caMmoCTOSITeIbHO HaxoAuThb OTJIMYUA MHUTO34a OT Meﬁo3a, OIpeaciiss
9BOJJIIOLIMOHHYIO POJIb 9TUX BUJOB ACIICHUA KIICTKU
I/IHHI/IBI/I[[yaJILHOE O3HaKOMJICHHE C OCHOBHBIMU CTagusIMH OHTOI'CHE3a Ha IIPUMEPE PA3BUTHUA

Pa3sBUTHE OPraHuimMa

MO3BOHOYHBIX JKUBOTHBIX.
VYMeHHe XapaKTepu30BaTh CTAAUHU MOCTAIMOPHOHAILHOTO Pa3BUTHUS Ha
npuMepe uenoBeka. O3HaKOMIJICHHE C TPUYUHAMYI HApYLIICHUN B Pa3BUTUH
OpraHHU3MOB.

Pa3Butne ymenus npaBuibHO (POPMHUPOBATH JOKA3ATENBHYIO 0a3y
HBOJIOIIMOHHOTO Pa3BUTHS )KHBOTHOT'O MHPA

NuauBuayanbHoe
pa3BUTHE YeJI0BEKa

BeolsiBnieHue u onucanye MpU3HAKOB CXOZCTBA 3apO/bIIIEH YeT0BEKa U
JPYTUX MMO3BOHOUYHBIX KaK JI0Ka3aTeIbCTBA UX IBOJIOLMOHHOIO POJCTBA.
[Tosryuenue npeacTaBieHUs O MOCIEICTBUAX BIUSHUS AIKOT0JIsl, HIKOTHHA,
HapKOTHUYECKUX BEIIECTB, 3arps3HEHUs Cpeibl Ha Pa3BUTHE U
PENpPOyKTUBHOE 3/10POBbE YEJIOBEKA

OCHOBBI 'EHETHUKH U CEJEKIIUA

3aKkoHOMepHOCTH
U3MEHYMBOCTH

O3HaKOMJICHHE C HACIECTBEHHOW U HEHACIIECTBEHHOW N3MEHUYNBOCTHIO U
ee OMOJIOTHYECKOH POJIBbIO B 3BOJIIOLIUH )KUBOTO MHpA.

[lonyyenne mpencTaBieHUs] O CBSI3M TEHETUKH M MEIUIUHBL.
O3HakoMJIEHHE C HACJIEICTBEHHBIMH OOJIC3HSAMH 4eJIOBEeKa, UX MPUUYUHAMU
U TpOPUIAKTUKOM.

W3ydeHne  BIMSHUS ~ QJKOTOJHM3MA,
HAcJIEeCTBEHHOCTh Ha BUI€OMaTepHale.
AHanu3 (QEeHOTUNMYECKOH W3MEHYMBOCTU. BbIsBIEHHE MyTareHoB B
OKpY’Kalomie cpele W KOCBEHHAas OIEHKAa BO3MOXXHOTO WX BJIMSHHUS Ha
OpraHu3M

HapKOMaHHUH, KYpCHU Ha

OcCHOBBI CeJIEKIUHA
pacTeHui,
KHBOTHBIX M
MHKPOOPraHU3MOB

[Tonydyenue npeacTaBiIeHUsI O TECHETUKE KaK O TEOPETUYECKOM OCHOBE
CEJICKIUH.

Pa3BuTne MeranpeaMEeTHBIX YMEHUN B MPOLIECCE HAXO0XKICHUS HAa KapTe
[EHTPOB MHOTO00PAa3Hsl U IPOUCKXOKICHUS KYIbTYPHBIX PACTCHHUM U
JIOMAIITHUX KUBOTHBIX, OTKPbITEIX H. 1. BaBunoBeim.

W3ydeHne MeToI0B THOpUIN3ALINN U HCKYCCTBEHHOTO 0TOOpa. Y MeHue
pa3bupaTbcs B 9TUUECKHUX ACMIEKTaX HEKOTOPHIX JTOCTHKEHUN B
OMOTEXHOJIOTHH: KIIOHUPOBAHUH )KUBOTHBIX M MPOOIeMax KIOHUPOBAHUS
JeJI0BEKa.

O3HaKoOMJIEHUE C OCHOBHBIMU JOCTUKEHUSIMU COBPEMEHHOMU CEIEKIINU
KYJbTYPHBIX PACTEHUMN, TOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB

IMPOUCXOKIEHUE U PASBUTHUE )KU3HU HA 3EMJIE. DBOJIIOHIMOHHOE

YUYEHHUE

IIpoucxoxnenue u
HavdaJibHbIC 3Tallbl
Pa3BHUTHA JKM3HH HA
3emue

AHaJu3 1 OlLIEHKA Pa3IMYHbIX THIIOTE3 IPOUCXOXKICHUS KU3HH.
[Tony4yenne npeacTaBieHus 00 YCIOKHEHUH KUBBIX OPTaHU3MOB Ha 3eMJie
B IIPOIIECCE IBOJIIOLINU.

YMeHne 3KCTIepUMEHTAIBHBIM ITyTEM BBISBIISITE 1alITUBHBIE OCOOCHHOCTH
OpPraHU3MOB, UX OTHOCHUTENbHBIN XapakTep. O3HAKOMJIEHHE C HEKOTOPBIMH
NPEJCTaBUTEISIMHU PEAKIX M NCUYE3AIONINX BUIOB PACTCHUN M JKUBOTHBIX.
[TpoBenenue onucanus ocodei 01HOro Bra Mo MOp(hoIOrHIECKOMY
KPHUTEPUIO TIPH BBIIIOJTHEHUH JTa00paTOpHOH paboThl. BrisiBienue yept
IpUCIIOCOOJICHHOCTH OPTaHU3MOB K Pa3HBIM cpellaM OOuTaHus (BOAHOM,
Ha3eMHO-BO3IYIITHOM, TOYBEHHOI)




Hcrtopus pasBurus
IBOJIOIMOHHLIX HeH

N3ydeHne Haciieus 4EI0BEUECTBA Ha IPUMEPE 3HAKOMCTBA C UCTOPHUEH
paszButus 3BoMtonMoHHBIX uaen K. Jlunnes, XK. b. Jlamapka Y. JlapBuna.
OrneHnBaHuE POIU SBOJIIOLIMOHHOTO YUeHHsI B (DOPMUPOBAHUH
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MUPA.

Pa3Butne criocoOHOCTH SICHO M TOYHO M3JIaraTb CBOM MBICIIH, JJOTHYECKH
000CHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIPUHUMATH U aHAIU3UPOBATh
MHEHHS COOECETHIKOB, IIPU3HABAS MPABO APYroro 4YeJI0BeKa Ha MHOE
MHEHUE

MHRPOZ}BOJ’[IOIII/IH u
MAaKpPO3BOJIOIUSA

O3HakoMJIEHHE ¢ KOHLENIUEN BUIa, €€ KPUTEPUSIMH, 110100p IIPUMEPOB
TOT0, YTO MOMYJISIIHUS — CTPYKTYpHAsi €IUHUIA BUIA U IBOJIOLIUU.
O3HaKOMJIEHHE C JBUKYLIMMUCS CUIIaMH 3BOJIIOLUU U €€
JI0Ka3aTeJIbCTBAMHU.

YcBoeHMEe TOro, YTO OCHOBHBIMH HAINPABICHUSIMU SBOJIFOLIMOHHOTO
nporpecca sIBJISIFOTCs] OMOJIOTMYECKUN Tporpecc U OMOJIOTHYECKUI perpecc.

YMeHne 0TCTauBaTh MHEHHUE, O COXPAaHEHUH OMOJIOTMYECKOTO
MHOT000pa3us Kak OCHOBE YCTOMYMBOCTU OUOCGHEPHI U MPOTPECCUBHOTO €€
pa3BUTHS. YMEHHUE BBISBISATh NPUIUHBI BEIMUPAHUS BUIOB

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpOMNOreHes

Ananus n OLICHKA PAa3JIMYHBIX T'UIIOTE3 O IMPOHUCXOKACHUHN YCIIOBCKA.
Pa3zButue YMCHUS CTPOUTH JOKA3aTCIIbHYIO 633y 110 CpaBHHTCHBHOﬁ
XAPaKTCPUCTHUKE YCJIIOBCKA U IIPUMATOB, JI0Ka3bIBast UX pOACTBO.
BrisBneHue srarnosn 3BOJIFOIMH YCJIOBCKaA

YenoBeyeckne pacsol

YMeHune qoka3sBaTh PAaBCHCTBO YCJIOBCUCCKUX paC HA OCHOBAHUHA UX
poacTBa U CAMHCTBA IIPOUCXOKIACHUA. PaszButue TOJICPAHTHOCTHU, KPUTHUKA
pacrusmMa BO BCCX €TI0 MPOABJICHUAX

OCHOBBI 3KOJIOT'MHA

JKOJIOTUSI — HAYKA
0
B3aUMOOTHOLIEHHUAX
OPraHM3MOB MEKIY
co0oii n
OKpY:Karolen
cpenoi

W3ydeHne SK0JIOTHIECKUX (aKTOPOB M UX BIIUSIHUS HA OPTaHU3MBI.
3HAKOMCTBO C 9KOJIOTHYECKHUMH CHCTEMaMH, UX BUI0BOM U
MPOCTPAHCTBEHHOM CTPYKTYpaMH. Y MEHHUE OOBSICHITH TPUUNHBI
YCTOHYMBOCTH M CMEHBI DKOCHCTEM.

O3HaKOMJICHHE ¢ MEKBHUIOBBIMH B3aUMOOTHOIIICHUSIMHU B 9KOCHCTEME:
KOHKYpEeHIIMeH, CUMONO030M, XUIIIHUYECTBOM, Mapa3UTU3MOM.

YMeHue CTpOUTh APYCHOCTh PACTUTEIHLHOTO COOOIIECTRA, MHUIIEBIC TICTTH U
CETH B OMOIIEHO3€, a TAKXKE IKOJIOTUUECKUE TUPAMUJIBL.

3HaHHUE OTIMIUTEIHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI.

OrnrcaHune aHTPOITOTCHHBIX U3MEHEHUH B €CTECTBEHHBIX MTPHPOJTHBIX
nanamadTax cBoei MECTHOCTH.

CpaBHUTEIIBHOE OITMCAHUE OHON U3 €CTECTBEHHBIX MPH- POJIHBIX CHCTEM
(Hampumep, Jieca) U Kakoi-HUOYIb arpOIKOCUCTEMBI (HapuMep,
MIIIEHUIHOTO TIOJIs).

CocraBieHre cXeM Iepeayu BEIeCTB U DHEPTHH T10 IETIsIM MUTAaHUs B
PUPOJTHOHN SKOCHCTEME H arpoIeHO3e

buocdepa —
rjiooajanLHas
JKOCHCTEMA

Osnakominenue ¢ yuenuem B. U. Bepnanckoro o Ouocdepe kak o
rI100abHOM SKOCUCTEME.

Hanmuume nmpezacraBiieHus 0 cXeMe SIKOCUCTEMBI Ha TIpuMepe onochepsl,
KpyroBOpOTE BELIECTB U NMPEBPAIllEHUHU SHEPTUU B Onochepe.

YMeHue 0Ka3bIBaTh POJIb KHUBBIX OPIraHU3MOB B OMOC(epe Ha KOHKPETHBIX
npuMepax

buocdepa u yenoBek

Haxosxnenue cBsizu n3MeHeHus B Onocdepe ¢ mocaeaACTBUIMA
JESITEIIbHOCTH YEJIOBEKA B OKPYXKAIOMICH cpesie. Y MEHHE ONPEIeIIATh




BO3/ICHCTBHUE MTPOU3BOICTBEHHOH JIEATEIILHOCTH HAa OKPYKAIOIIYIO CPENY B
obsactu cBoel Oyayiien mpodeccuu.

O3HakoMIIEHHE C TI100aTBbHBIMHU SKOJIOTUYECKUMU MPOOIeMaMH U yMEHUE
OIIPEETIATh MYTH UX PEIICHHUS.

Onucanue U MPaKTUYECKOE CO3AaHNE HCKYCCTBEHHOM SKOCUCTEMBI
(TpecHOBOTHOTO akBapuyMa). Pemenne 3Komornieckux 3a1ad.
JleMOHCTpHpOBaHUE YMEHHSI TIOCTAHOBKH LIEJIEH JEATEIbHOCTH,
TUTAHUPOBAHMSI COOCTBEHHOM NESTEILHOCTH ISl JOCTHKCHUS
IIOCTABJICHHBIX LEJICH, IPEIBUICHIUSI BO3MOKHBIX PE3YJIbTATOB ATUX
JeMCTBUH, OpraHU3alUU CAMOKOHTPOJIS U OLEHKH IOTy4YEeHHBIX
pe3ynbraroB. OOydeHne coOII0ICHNIO TIPaBHJI TOBEJICHUS B IIPUPOJIE,
OepeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00BEKTaM (pacTeHUsIM,
YKMBOTHBIM M UX COOOIIIECTBAM) U MX OXPaHe

BUOHHUKA

buonuka Kak 0IHO
U3 HaNpaBJIeHUi
OMOJIOrHH U
KNOepHeTUKH

O3HakoMJIEHUE C MPUMEPAMHU HUCTIOIH30BAHUSI B XO3SIICTBEHHOMN
JEeSTENIbHOCTH 0l MOP(PO(]YHKIIMOHAIBHBIX YepT OPraHU3aIuH
pacTeHUM U )KUBOTHBIX MPU CO3/IAHUU COBEPUICHHBIX TEXHUYECKUX CUCTEM
U YCTPOMCTB MO AHAJIOTHH C )KUBBIMH CUCTEMAMH. 3HAKOMCTBO C
TPYOYaTHIMH CTPYKTYPAMH B KUBOH MPUPOJIC U TEXHHKE,
a3POJAMHAMUYECKUMH U TUIPOIMHAMUYECKUMH YCTPOMCTBAMU B KUBOM
MPUPOJAE U TEXHUKE. Y MEHHUE CTPOUTh MOJICIIA CKIAA4aTON CTPYKTYpPBI,
HCIIOJIb3YEMbIE B CTPOUTENIHCTBE

1.4 Koam4ecTBO 4aCOB HA OCBOEHME NMPOTPAMMBI JUCHHUIIJIMHBI:
MaKCUMaJIbHOU yu4eOHOU HArpy3KH 36 wacoB

B TOM YHCIJIC:

00s13aTeTLHON ayTMTOPHOU yIeOHOM HAarpy3ku 36 4acos.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bupa yueOHoii padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 36
O06s13aTes1bHAs ayIMTOPHAs yueOHAs Harpy3Ka (Bcero) 36
B TOM YHUCIJIE:

MPAKTUYECKHE PAOOTHI 10
CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 0

Ipomedxxcymounas ammecmayust 6 popme oughgepenyuposantoco 3avema




2.2 TemaTn4yeckuni 1J1aH U coaepxxanne yueOHou nucunnianubl OY/[b.09 «buonozus»

HaumenoBanue
pa3/iesioB M TeM

Conep:xanue yueOHOro MaTepuasia, JJabopaTopHbie H NPaKTHYeCKHe PadoThl,
CaMoOCTOsITeJIbHAsI padoTa 00y4ar0mmMXxcs.

O0beM yacoB

YpoBeHnb
OCBOEHH

1

2

4

BBEJEHUE

O0beKT u3yueHust OMOJIOTMH — KMBasi MPUPOAA.

OOBeKkT wu3ydeHUs OHOJOrMH — >XKuMBas mnpupona. I[Ipu3HAKM >KMBBIX OPraHU3MOB.
MHoroo0pa3ue KUBbIX OPraHU3MOB. YPOBHEBas OpraHU3alsl >KMUBON IPUPOABI U HBOJIOLMSL.
MeToap!l no3HaHus KUBOW Mpupoabl. O6ume 3akoHoMepHOCTH O6uonoruu. [Ipenqmer u3zyueHus
ob0oOmaromero  kypca «buonorusi», menum M 3agaud  Kypca. l3yyeHue OCHOBHBIX
3aKOHOMEPHOCTEHl BO3HMKHOBEHMSI, pa3BUTUS M CYIIECTBOBAaHUS KH3HM Ha 3emie u
COBpPEMEHHOM ee opranuzauuu. Poss Onosoruu B GopMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAayyHOW KapTUHBI MHpa M B NPAKTUYECKOHN nedrenbHocTH jroaed. CobirojeHue mpaBuil
HOBEJICHUs B IpUpOJe, OepekHOEe OTHOLIEHHE K OMOJIOrMYecKMM OObeKTaM (pacTeHUsiM U
JKUBOTHBIM M UX COOOIIIECTBAM) U UX OXpaHa.

2

PA3JIEJI 1. YYEHUE O KVIETKE

YYEHMUE O KJVIETKE

Conep:xaHue y4eOHOro MaTepuaJa:

1. Xumnueckasi opranmsanus Kierku. XUMUYECKasi opraHu3anus kiaeTku. OpraHudeckue u
HEOPraHWYECKHE BEIIECTBA KIETKM W JKHUBBIX OpPraHM3MOB. benkH, YIJIEeBOIBI, JIMIIUABL,
HYKJICMHOBBIE KUCIIOTHI U UX POJIb B KIIETKE.

2. Crpoenne u ¢ynkuun kaerku. Kierka — sneMeHTapHas )KMBasg CHCTEMa W OCHOBHAs
CTPYKTYPHO-(DYHKIIMOHAIbHAsl €/IMHUIIA BCEX JKUBBIX oOpraHu3smMoB. CTpoeHHe U (yHKIHUU
kieTku. [Ipokapuornueckue W syKapuOTHUECKHE KJIETKH. Bupycel kak HekieTouHas Qopma
XKHU3HU M UX 3HadeHue. boppba ¢ BupycHbiMu 3aboneBanusmu (CITU u ap.) Hurtomnnasma u
KJeToyHast MmemOpaHa. OpraHouibl KJI€TKH.

3. O0men BemecTB u npespamenue ueprun B kiuerke. OOMEH BEIIECTB M MPEBpaAIlEHUE
SHEPruM B KJIETKE: MJIACTUYECKUM U 3HepreTnyeckuil oOMeH. CtpoeHne u pyHKIUNU XPOMOCOM.
JHK — nocutens Hacnencrsennoit unpopmanuu. Perunkanus JIHK. I'en. 'enetnueckuit koa.
buocunres Oenka. Kinetkm wu ux pa3HooOpasue B MHOTOKJIETOYHOM  OpraHU3MeE.
Hugpepenyuposxa xnemox. Knerounas Teopus CTpOSHUSI OPraHU3MOB.

4, "KuzHeHHblii nuka kiaerku. JKU3HEHHBIN UK KIETKU. MUTO3.




IIpakTuyeckass padora Nel
1. 1. CtpoeHne 3yKOPEOTUYECKON U MPOKOPEOTUYECKON KIIETOK.M KUBOTHBIX MO TOTOBBIM
MUKpOIpernapaTam.

PA3JIEJI 2. OP

I"'AHU3M. PASMHOXEHHUE U UHAUBUAYAJBHOE PA3SBUTHE OPI'AHU3MOB

OPTAHM3M.
PA3MHOKEHUE U
WHANBUIYAJTBHOE
PA3BUTHE
OPI'AHU3MOB

Coaep:xanue yueOHOTro MaTepHaJia:

1. Pasmuoxenne opranmsmos. OpranusM — eauHoe 1enoe. MHoroodpasue OpraHu3MOB.
Pa3smHOXEHME — BaKHeEWIIee CBOHCTBO KHUBBIX OpraHu3moB. llojgoBoe wu Oecmoroe
pa3MHoOkeHue. Meiio3. O6pazoBaHue MOJOBBIX KJIETOK U OIJIOJJOTBOPEHHUE.

2. WnpusuayaiabHoe pasBuTHe opranusma. VHIWBHIyanbHOE pa3BUTHE OpraHU3MA.
OMOpHOHANBHBIA ATam  OHTOoreHe3a. (OCHOBHBIE CTaJAMM SMOPHOHAIBHOTO  Pa3BUTHAL
Opeanocenes. Ilocmambpuonanrvnoe paszeumue. CXOICTBO 3apOAbIIICH MNpPEICTaBUTEIECH
pa3HbIX TPYII MO3BOHOYHBIX KAaK CBHUJAETEIBCTBO HMX HBOJIIOLMUOHHOrO pojcTBa. lIpuunubl
HapyILEHNUH B pa3BUTUU OPraHU3MOB.

3. MHupuBuayaabHoe pasBuTHe desoBeka. VIHAMBUAyallbHOE pa3BUTHE YeNOBEKa.
PGHpOI[}/KTI/IBHOC 310pPOBLEC. HOCJIGI{CTBI/IH BJIMAHUA aAJIKOI'0JIs, HHUKOTHHA, HAPKOTHUYCCKUX
BEILECTB, 3arpsI3HEHUS CPeJibl HA Pa3BUTHE YEJIOBEKA.

N

PA3JIEJI 3. OCHOBBI 'TEHETHUKH U CEJIEKIIUA

OCHOBBI
TEHETUKHU U
CEJIEKIINA

Conep:xaHue y4eOHOro MaTepuaJia:

1. 3akonomepnocTu n3menunsocru. HacnencTBeHHble 00€3HN YeI0BEKa, UX HPUYMHBI U
npoduaakTuka. 3aKOHOMEPHOCTH W3MEHYMBOCTU. HacneacTBeHHas WM TIe€HOTUIIMYECKas
U3MEHUYUBOCTb. |'eHeTHKa — TeopeTndecKkasl OCHOBA CEJIEKLIUU.

2. OcHoOBBI CeJICKIIMH paCTe}mii, KUBOTHBIX W MHUKPOOPraHu3mMosB. OHOMaHIHI/IBaHI/Ie
JKUBOTHBIX M BBIPAIMBAHUE KYJbTYPHBIX PACTEHUH — HaydajbHBIC ATAlbl CEJIEKIUU. YUEHHE
H.1. BaBunoBa o0 ueHTpax MHOrooOpazuss W MPOUCXOXKJIEHUS KYJIbTYPHBIX pPacTEHUH.
OCHOBHBIE METO/bl CEJNEKIMU: THUOpUIAM3alMsig U MCKYCCTBEHHBIH o0TOOp. OCHOBHBIE
JOCTHKEHUSI COBPEMEHHOW CeNeKIIMU KYJIbTYPHBIX pPAacT€HUM, [OMAllHUX >KUBOTHBIX U
MUKpPOOPTraHU3MOB. BHOTEXHOJIOrHs, €€ JNOCTH)KEHUS M NEPCIEKTUBBl Pa3BUTUA. IDmuueckue
acnekmul HeKOmopwix 0ocmudicenuti 8 buomexnonocuu. Knonuposanue sxxcueomuuix (npoodiemvi
KIIOHUPOBAHUS YeNl0BeKa).

IIpakTnyeckas padora Ne 2
Pemenne renernyeckux 3aaad. AHaau3 GEHOTUINYECKON N3MEHUYHBOCTH.
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PA3JIEJI 4. TIPOUCXOKAEHUE U PABBUTHE KU3HU HA 3EMJIE. 9BOJIOIIMOHHOE YYEHHUE

MMPOUCXOXKIEHUE
N PAZBUTHE
ZAKU3HU HA
3EMJIE.
IBOJIOIIMOHHOE
YYEHHUE

Coaep:xanue y4eOHOIro MaTepHuaJia:

1. Hponcxomeﬂne H HavYaJlbHbI€ J3Tanbl PpPa3BUTHUA KHU3HU Ha 3emute. FI/IHOTe?)BI
MPOUCXO0XKICHUS KU3HU. M3ydueHrEe OCHOBHBIX 3aKOHOMEPHOCTEN BO3HUKHOBEHHSI, PA3BUTHUS U
CYIIECTBOBAHUA KU3HU Ha 3emJie. Y CJIOKHEHUE KUBBIX OPraHU3MOB B IMPOLIECCE IBOJIIOIUH.
MHoroo6pasue ’KHUBOT0 MUpa Ha 3eMJIe€ U1 COBPEMEHHAasi €ro OpraHu3aius.

2. Victopusi pa3sBUTHsI IBOJIOMMOHHBLIX Miel. VICTOpUs pa3BUTHSA SBOJIOIMMOHHBIX HCH.
3nauenne pabor K. Jlunnes, XK.b. Jlamapka B pa3BUTHU IBOJIIOIMOHHBIX HACH B OMOJIOTHHU.
Opomrornonnoe yuenue Y. Jlapsuna. EcrecTBeHHBIN 0TOOp. Posb 3BOMIOIMOHHOTO y4eHUs B
(GhopMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYUYHOW KapTHUHBI MUDA.

3. MukposBoouus u makpossoouusi. Konuenuusi Buga, ero kpurepuu. [Homymsus —
CTPYKTYpHasi €IMHMIIA BUJA U DBOJIONHMH. J[BHKylue cuiibl 3BOMIOIMU. CHHTETHYECKas
TeopHs HBOMOIMU. MukposBomtoiusa. CoBpeMEHHBbIE TPEICTaBICHUS O BHUI000pa30BaHUU
(C.C. YerBepukos, U.U. IlImaneraysen).

IIpakTnyeckas padora Ne 3
[TpucniocoOnenne opraHu3MOB K Pa3HbIM cpeaM oOuTaHus (K BOJHON, HA3€MHO-BO3IyILIHOM,
MOYBEHHOM)

PA3ZJIEJI S NIPOUCXOKJAEHUE YEJIOBEKA

IMPOUCXOKJAEHUE
YEJIOBEKA

Conep:kaHue y4eOHOTo MaTepuaJa:

1. Anrponorenes. DBoironusi npumaroB. COBpeMEHHBIE THUIIOTE3bl O MPOMCXOXKIEHUU
yenoBeKka. Jloka3aTenbCcTBa PpOJACTBA UEIOBEKA C MIEKONMMTAIOIIMMHU JKUBOTHBIMU. OTallbl
JBOJIIOLIMH YEJIOBEKA.

2. Yenoeueckue pacbl. POJCTBO M €IUHCTBO MPOHMCXOXACHHUS YEIOBEYECKHX pac.
Kpunrtrka pacusma.

N

IIpakTnyeckas padora Ne 4
1. Amaan3 n OLICHKA PAa3JIMYHBIX THITIOTE3 MPONUCXOXKIACHUA ) KU3HU 1 YCJIIOBCKA.

PA3JIEJI 6 OCHOBBI OKOJIOI'MA
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OCHOBBbI
IKOJIOI'NHn

Coaep:xanue yueOHOTo MaTepHaJia:

1. Dkosorusi — Hayka 0 B3aMMOOTHOLIEHHSIX OPraHH3MOB MEKIy €000 M OKpy:Karouei
cpenoii. DKOJIOTHS — HayKa O B3aMMOOTHOILICHHSIX OPTaHU3MOB MEXIY COOOW M OKpYKaromien
cpenoi. OJkosorndyeckue (aKTOpbl, MX 3HAYCHHE B JKU3HU OPraHU3MOB. DKOJOTHUYECKHE
cucTeMbl. BuioBas U MpOCTPaHCTBEHHAS CTPYKTypa SKOCUCTEM. [IHIeBbie CBS3HU, KPYyTOBOPOT
BEIIECTB M IMPEBpAIllCHUE HSHEPrHH B DKOCHUCTEMaxX. MEKBUIOBbIE B3aMMOOTHOIICHUS B
IKOCHCTEME: KOHKYPEHIIHSI, CHMOMO3, XHUIIHUYECTBO, MTAPA3UTU3M.

2. Buocdepa — ruodannuas sxocucrema. buochepa — riodanpHas dKocHcTeMa. YUCHHE
B.1. Bepnajckoro o 6uocdepe. Ponb xxuBbix opranuzMoB B onochepe. buomacca. Kpyrosopor
BaXHEHIINX OHOTCHHBIX SJIEMEHTOB (Ha MpuUMeEpe Yriepoia, a3ora W JAp.) B Ouocdepe.
W3menenus B 6uocdepe.

3. buocgepa u uyeaosek. [lociieICTBUS IEATEIHLHOCTH YEJIOBEKA B OKPYXKAIOIICH cpejie.
BosnelicTBrue mpow3BOACTBEHHON NEsATEIBHOCTH B 00JacTH CBOeH Oymymied mpodeccuu Ha
OKPYXKaIoNIyIo cpeny. [ 100anpHble SKOJIOTHYECKHUE MPOOJIEMBI M TIYTH UX PEHICHUS. DKOJIOTHS
KaK TEOpPETHYECKass OCHOBA PAIMOHAIBHOTO MPUPOIOIOIB30BAHAS M OXPAaHBI TPUPOJIBL.
Hoocdepa. [IpaBuiia noBeeHus JI0aeH B OKPYKAIOIICH TPUPOIHOH cpelie.

IIpakTnyeckune padorer Ne 5
CpaBHMTENBHOE OMMCAHUE OTHOM U3 €CTECTBEHHBIX PUPOJHBIX CUCTEM M arpO3KOCHUCTEMBI.

PA3JIEJI 7. BUOHUKA

BUOHHUKA

Conep:xaHue y4eOHOro MaTepuaJia:

1. BuoHHnKa KaK 0HO M3 HANPaBJeHMii OM0JOrHN U KubepHeTukn. BUOHNKA KaK OJTHO M3
HapaBJIeHUN OMOJIOrUY U KHOEPHETUKHU, paccMaTpUBaroIlee 0COOEHHOCTH
MOp(}Ho(hU3HOTOTHUECKON OPTaHU3alMY KUBBIX OPTaHU3MOB U UX HUCIOJIB30BaHUE IS
CO3/IaHUSI COBEPIICHHBIX TEXHUYECKUX CUCTEM M YCTPOMCTB MO AHAJIOTHUH C )KUBBIMU
CUCTEMAaMHU.

IIpome:xxyTounas
arrecranus

JuddepeHupoBaHHBIN 3a4eT

Hroro

36

JI1s XapaKTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeAYIOIUe 0003HAUCHMUSL:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — peNpOAYKTHUBHBIHN (BBITIOIHEHUE JIEITEIFHOCTH 10 00pas3Ily, HHCTPYKIIMH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITETILHOE BHIIIOJIHEHUE JIEATEIbHOCTH, pellICHHE MPOOIEMHBIX 33/1a4)
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3 YCJIOBUS PEAJIN3ALIUU ITPOT'PAMMBI IUCIHUTIJINHBI

3.1 TpeboBaHusT K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanmzanust mporpamMmbl  JIUCIUIUIMHBI  TIPOBOJUTCS B KaOWHETe 00mIeo0pa3oBaTebHbBIX

JUCTIUTLINH.

O6opynoBanue ydeOHOT0 KaOMHETA!

- paboune MecTa AJisi 00yJaroIuXcs, CTYICHTOB U MPENoaBaTes, ayJJUTOPHAs 10CKa,

- KOMIUICKT y4eOHO-METOJINYECKON MOKyMEHTAIuu (y4eOHUKU M ydeOHBbIe MOCOOMS, KapTOUKHU-
3a/laHusl, KOMIUIEKTHI TECTOBBIX 3aJaHWN, OJJIEKTPOHHAS CHPABOYHO-ydeOHas JIMTEparypa,
MYJIbTHMEIMIHBIC 00yUYaIONIHe IPOTPaMMBI);

~ HArJBsIIHBIC TOCOOUS (CXeMbI, TaOJIHIIBI, H300pa3UTEIbHBIC U HATYPAJIbHBIC TOCOOHS);

- ABTOPCKHH KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAINH.

TexHuueckue cpencTBa 00ydeHus:

- KOMIIBIOTEP, MPOrPaMMHOE 0OecIieueHUue 00Iero Ha3HAYCHUS;

- KOMITJIEKT y4eOHO — METOIMYECKON IOKYMEHTAIIUN;

- METOJJMYECKUE ITOCOOHSI.

3.2 UndopmanuoHHOe o0ecriedeHne 00yUeHUs:

Ilepeyennb yueOHbIX n3aannii, UHTepHeT-pecypcoB, J0NOJHUTEILHOMN JUTEPATYPHI

OCHOBHBIE HICTOYHUKH:

1 KoncrantnaoB B.M. u np. buonorus mist npodeccuii U CrenuaabHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOrO  mpoduieii:  y4eOHMK Ui CTYACHTOB pohecCuOHATBbHBIX
o0pa3zoBaTeNbHBIX OpraHU3alui, OcBanBaOIMX npodeccuu u crenuansHocT CI10. —M., 2017

2 Yeo6smes H. B, I'puneBa I'. I'. buonorus: yueOHUK A71s1 CTYACHTOB MPO(hecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alni, ocBanBaIuX mpodeccun u creruansHocT CI10. — M., 2017

3 Benses /1. K., Jemvmn I'. M., Ky3uenosa JI. H. u ap. Bruonorus (6a3oBbiii yposens). 10 kimace. — M.,
2014.

4 MHonmuesa A. 1O. buonorus. Beck mKompHBIN Kypc B cxeMax U Tadnunax. — M., 2014,

5 Jlykatkun A. C., Pyuun A. b., Cunaesa T. b. u ap. buonorust ¢ ocHoBaM# 9KOJIOTHU: yYEOHUK JUISI CTY/I.
yupexJIeHHH BbIcHI. 00pa3zoBanus. — M., 2014.

6 MawmontoB C. I'., 3axapos B. b., Ko3nosa T. A. buosnorust: yaeOHUK s CTY/1. YUPEKICHUN BBICII.
oOpazoBanus (Oakanaspuat). — M., 2014.

7 Huxwutunackas T. B. buosorus: kapManHbIi cipaBouHuK. — M., 2015.

8 Cusornazos B. 1., Aragonosa U. b., 3axaposa E. T. buonorus. O0miast 6uosnorus: 6a30BbIi yPOBEHb,
10—11 xmmacc. — M., 2014.

9 Cyxopyxkosa JI. H., Kyamenko B. C., IBanosa T. B. buonorus (6a30Bbr1it ypoBens). 10— 11 xiracc. —
M., 2014.

JlomoTHUTETbHBIE UICTOYHHUKH:

1. KoncraatuaoB B.M., Psa3zanoB A.l'., ®aneea E.O. Ob6mas onomorust.  — M., 2006.
2. benses JI.K., dpimmun .M., PyBumckuit A.O. O6mas 6uonorus. — M., 2000.

3. 3axapoB B.b., MamonToB C.I'., CuBoriazoB B.W. Buonorus. O0mme 3aKkOHOMEPHOCTH. — M.,
1996.

HuTepHeT-pecypcsl:

. http://biology.ru

http://www.mirrabot.com

. http://dist.imit.ru

. http://www.ed.gov.ru

. http://59428s016.edusite.ru

. http://www.akvt.ru

. http://www.2.uniyar.ac.ru

. http://yuspet.narod.ru

O~NOO U WN R
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06 o6pazoBanun B Poccuiickoit denepanuu: geaep. 3aKoH OT

29.12. 2012 Ne 273-®3 (B pen. PenepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3,
oT 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 3aKOHOM 0T 04.06.2014 No 145-D3,
B pex. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Tpuka3 MunucrepctBa oopazoBanust u Hayku P® ot 31 nekabpst 2015 r. N 1578 "O BHecenun
M3MEHEHUH B (efiepaibHbIi TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPEAHETO 0OIIEro
o0Opa3oBaHuMs, YTBEPKACHHBIN IpUKa3oM MuHucCTepcTBa 00pa3oBaHus 1 HayKu Poccuiickoi
®enepanuu ot 17 mast 2012 r. N413"

[TpumepHas ocHOBHasi oOpa3oBaTeNbHasi IporpaMmma CpeHero oo1ero oopazoBanus, 0JOOpeHHAs
pemeHneM ¢GeaepaabHOro ya4eOHO-METOAMYECKOro 00beIMHEHHS 10 001IeMy 00pa30BaHUIO
(mpotokoun ot 28 urons 2016 r. Ne 2/16-3).
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4 KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCHUILINHEI

KoHTpoib M oOueHKa pe3ylbTaTOB OCBOCHHS YYE€OHOH AWMCHUILIUHBI OCYHIECTBIISETCS
IIpenoiaBaTesieM B IPOLECCe NPOBEICHUS NPAKTUYECKUX 3aHATHM, TECTUPOBAHUSA, a TaKkKe
BBITOJIHEHHS 00YyUaIOIMIMMUCS HHIUBUAYATbHBIX TBOPUYECKUX 33/1aHui U pedeparos.

@DopMoii UTOrOBOTO KOHTPOJIS sIBiIsieTCs UG depeHIIMPOBaHHbBIN 3a4ET

Pe3yabTarsl 00yyeHus

®opMbI M METOABI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH s

* IUYHOCMHDbIE:

— c(hopMUPOBAaHHOCTh YyBCTBA T'OPJOCTH M YBAKEHHS K
HCTOPUU U JIOCTHIKEHUSM OTEYECTBEHHON OMOJIOTMYECKON
HayKH; INPEICTaBICHHUA O LEJIOCTHOW €CTECTBEHHO-
Hay4HOU KapTUHE MHPA;

— IIOHMMaHHME B3aUMOCBSI3M M  B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK, UX BJIMSHHS Ha OKPY)KaIOLLYIO Cpeny,
DKOHOMMYECKYIO, TEXHOJIOTMYECKYIO, COLMAIBHYIO U
ATHYECKYIO CEPBI NeATETLHOCTH YEIIOBEKa,

— CIIOCOOHOCTH MCIOJIB30BaTh 3HAHUSA O COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa B 00pa3oBaTeIbHOU
U OpoecCHOHATbHOM  JIEATEIBHOCTH;  BO3MOXHOCTH
MH(POPMAIIMOHHOM Cpelibl JUIst obecrieyeHus
IPOAYKTUBHOI'O CAMOOOpPa30BaHMS;

— BIJIQJICHHE KYJIbTYpOH MBIIUIEHHUs, CIIOCOOHOCTh K
0000IIEHNIO, aHaJau3y, BOCHPUATUIO UHPOpMALUU B
00JIaCTH €CTeCTBEHHBIX HAYK, IOCTAHOBKE IIEJIU U BBIOODPY
MyTel ee TOCTUKEHUS B TpodecCuoHaIbHOU cepe;

— CcOCOOHOCTh PYKOBOJCTBOBAThCS B CBOEH JIESITEIbHOCTH
COBPEMEHHBIMU MPHUHIMIIAMUA TOJIEPAHTHOCTH, JUaiora U
COTPYJHHYECTBA; TOTOBHOCTh K B3aUMOACHCTBHUIO C
KoJuleramu, paboTe B KOJUIEKTHBE;

— TOTOBHOCTb MCIIOJb30BaThb OCHOBHBIE METOJBI 3alUTHI
OT BO3MOXHBIX TIOCJEICTBHIM  aBapuii, KaracTtpod,
CTUXMHHBIX O€ICTBUM;

— o0nazaHue HaBbIKaMU 0e€30MacHOl paboThl BO BpeMs

MPOEKTHO-UCCIICIOBATEIIBCKOW M DKCICPUMEHTAIBHOM
JEATeNLHOCTH, TPH  HCIOJIb30BAHUU  J1a0OPaTOPHOTO
000pynOBaHUS;

— CIIOCOOHOCTH MCHOJIB30BaTh NMPUOOpPETEHHBIE 3HAHUS U
YMEHHS B NPAKTUYECKOW NEATEIBHOCTH U MOBCEIHEBHOMN
XKHU3HU JUJIS1 COOII0OIEHUST Mep NMPO(UIAKTUKHU OTPaBJICHUMH,
BUPYCHBIX U JpPYruX 3a00JI€BaHUN, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYpPEHHSI, AJIKOTOJIM3Ma, HAPKOMAHHUH); TIPABUIT
MIOBE/ICHUS B IPUPOAHOM CPEIIE;

— TOTOBHOCTh K OKa3aHHIO IEPBOIl MOMOIIM MPH TpaBMax,
OPOCTYAHBIX M JApPYruX 3a00JieBaHUAX, OTpaBICHUSIX
MUILEBBIMUA IPOAYKTAMU;

AHanu3 BBINOJIHEHHBIX
pedeparoB, Ta0IHII, CXEM 10
TE€MaM, OIIOPHBIX KOHCIIEKTOB;
[IpakTrnueckue 3aganus;
Texymui KOHTPOJIb:
UHAUBUYaJIbHBIN U
(bpoHTaIBHBIN OIPOC B X0/1€
ayIUTOPHBIX 3AHATHIM;
Amnanu3z paboThl CTYEHTA C
yueOHUKaMH,
CIPaBOYHHKAMU, HAY4YHO-
HOIYJISIPHBIMH U3/1aHUSMU,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu MHTEpHET;
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PesyabTaTsl 00yyeHust

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3YJIbTATOB 00y4eHHus!

* Memanpeomemuuole:

—  OCO3HaHHE  COLMAJbHOM  3HAYUMOCTH  CBOEH
npodeccuun/crnenuanbHOCTH, 00JaJaHne MOTUBAlMEd K
OCYIIECTBJICHUIO NMPOGECCHOHATHHOM IeATeTLHOCTH;

— TIOBBIIICHHE HWHTEUIEKTYaJIbHOTO YpPOBHS B Mpoliecce
W3y4eHUss  OWOJIOTMYECKHX  SIBIICHUM;  BBIJAIOLIUXCS
JOCTUKEHHUM OMOJIOTHH, BOIISIIINX B 0OIICUYETIOBEUECKYIO
KYJbTYPY; CJIOXHBIX U IPOTUBOPEUYMUBBIX MYyTEH pa3BUTHUSA
COBPEMEHHBIX HAy4YHBIX B3IJIA0B, WACH, TEOPHUH,
KOHIICTIINK, THHOTE3 (0 CYIIHOCTH W TPOUCXOXKICHUU

KU3HU, YeEJIOBEKa) B XO0JA€ paboOThl C pa3InYHBIMU
MCTOYHUKAMHU
nH(pOpMAIHH;
—  CcHOCOOHOCTh  OpPraHU30BBIBATH  COTPYIHUYECTBO

€IMHOMBIIIUIEHHUKOB, B TOM 4YHCJIE€ C HCIOJIb30BaHUEM
COBPEMEHHBIX MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

— CHOCOOHOCTh MOHMMATh NPUHLMIIBI YCTOMYMBOCTU H
MPOAYKTUBHOCTH JKUBOW MPHUPOJIBI, IMYTH €€ H3MEHEHUs
[I0J1 BIUSTHUEM aHTPOIOI€HHBIX (PAaKTOPOB, CIIOCOOHOCTH K
CHCTEMHOMY  aHAIU3y  TJIOOATBHBIX  JKOJOTHMYECKUX
pobJeM, BOIPOCOB COCTOSIHUSL OKPY)KAoLIeH cpeabl U
PalMOHAIBHOTO UCIIOJIB30BAaHUs IPUPOIHBIX PECYPCOB;

—— yMeHHEe 00OCHOBBIBATH MECTO U POJb OMOJIOTMYECKHUX
3HaHUI B MPAKTUYECKOH IESATENbHOCTH JIIOJEH, pa3sBUTHU
COBPEMEHHBIX TEXHOJIOTUI; OTPEAEIATh KUBBIE

OOBEKTHl B MPHUPOJAE; NPOBOAUTH HAOMIOJCHUSA 32
HKOCHUCTEMaMU C LEeNbI0 HX ONUCAHHWS W BBIABICHUS
€CTECTBEHHBIX M aHTPOIOTEHHBIX N3MEHEHUH; HaXOAUTh U
aHAJIM3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTaX;

—  CHOCOOHOCTh  MNPUMEHATh  OWOJIOTHYECKHE U
DKOJIOTMUECKHE 3HAaHMA JUIsl aHalu3a [PHUKIAJIHBIX
po6JIeM X035 CTBEHHOM 1€ TEIbHOCTH;

— CIIOCOOHOCTh K CAMOCTOSATEIbHOMY HPOBEICHUIO
UCCIIEIOBaHUM,  IOCTAHOBKE  €CTECTBEHHO-HAYYHOI'O
OKCIIEPUMEHTa,  HUCIOJB30BaHUI0  HMH(POPMAIIMOHHBIX
TEXHOJIOTUH JUIsl peIlIeH s HAyYHBIX U MPO(ECCHOHATBHBIX
3ajady;

— CITIOCOOHOCTD K OIIEHKE 3TUYECKUX ACMEKTOB HEKOTOPBIX
UCCIeI0BaHMM B 001acTu OMOTEXHOIOTMH (KJIOHUPOBAaHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHUE);

AHanu3 BBINOJIHEHHBIX
pedeparoB, TaOIHII, CXEM T10
TE€MaM, OIIOPHBIX KOHCIIEKTOB;
[IpakTnueckue 3ananus;
Texymui KOHTPOJIb:
WHIUBUAYAIbHBINA U
(GpoHTANIBHBIN OIPOC B X0/1€
ayIUTOPHBIX 3AHATUM;
Amnanu3z paboThl CTYIEHTA C
y4eOHHUKaMH,
CIPaBOYHHMKAMU, HAY4YHO-
HOIYJIIPHBIMU U3/1aHUSMH,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu MHTEpHET;
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Pe3ysabTarsl 00yyeHus

®opMbI M METOABI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

* npeomemHuule:.

— chopMHUpPOBAaHHOCTH TMPEACTABICHUH O PO U MECTE
OMOJOTMM B COBPEMEHHOM HAay4YHOHM KapTHHE MHUDA;
MOHMMAHHUE POJIM OUONOTHH B (DOPMHUPOBAHUU KPYyro3opa

U (QYHKUMOHAIBHOM  TpaMOTHOCTH  JUISL  PELICHUS
MPaKTUYECKUX 3a/1a4;
— BJAJEHUE OCHOBONOJATAIOIIMMU  MOHATHSAMH U

MPEACTABICHUSIMU O JKMBOM TIpUpPOJAE, €€ YPOBHEBOU
OpraHu3allii W SBOJIOLMH; YBEPEHHOE I0JIb30BaHUE
OMOJIOTMYECKON TePMUHOJIOTHEH U CHMBOJIUKOIA;

— BJIQJICHHUE OCHOBHBIMU METOJAaMH HAay4HOrO MO3HAHU,
UCIOJIb3YEMBIMH TPU  OHMOJIOTHYECKHX HCCIICOBAHUSIX
KHUBBIX OOBEKTOB U HKOCHCTEM: OMHCAHUEM, H3MEPEHUEM,
MPOBEACHUEM  HAONIOJCHUM; BBIABICHHE M  OIICHKA
AQHTPOIIOI'€HHBIX U3BMEHEHUI B IPUPOJE;

— Cc(OPMUPOBAHHOCTh YMEHUN OOBICHITH PE3YJIbTAThHI
OMOJOTMYECKUX SKCIIEPUMEHTOB, PElIaTh AJIEMEHTapHbIE
OHOJIOrMYECKHUE 3a/1a4H;

- c(hOpPMUPOBAHHOCTh COOCTBEHHOH MO3UIUH  TI0
OTHOIICHUIO K OMOJIOTHYeCcKOr HH(OpMAIIHH, ITOTydaeMOit
U3 pPa3HBIX HCTOYHUKOB, TIJIOOANBHBIM HKOJIOTUYECKUM
npoGyieMaM U MyTSIM UX PElIeHUsI.

AHanu3 BBIMOJIHEHHBIX
pedepaTtoB, TabIUII, CXEM 11O
TEMaM, OITOPHBIX KOHCIIEKTOB,;
[IpakTuyeckue 3a1aHus;
Tekyluii KOHTPOJIb:
UHAUBUIYaJIbHBIN U
(bpoHTaTBHBIN ONPOC B X0/1€
ayJTUTOPHBIX 3aHATHUI;
AHanu3 paboThl CTy/I€HTa C
y4eOHUKaMHU,
CIPaBOYHHKAMU, HAYYHO-
MOIYJISIPHBIME U3IaHUSIMH,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu HTEpHET;
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