MHMUHHUCTEPCTBO HAYKH U BBICHIETI'O OBPA3OBAHUA
POCCHUHCKOMU ®EJIEPAIINN
degepajibHOE TOCYIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOe
yUpe:KIeHueBbIclIero 00pa3oBaHus
«JlarecTaHCKUI rocyJapCTBeHHbIN YHUBEPCUTET»

Koanemx

PABOYASA ITPOI'PAMMA
OBIIEOBPA3OBATEJBbHOM YYEBHOHU JUCHUITIJIAHBI

b/1.12 BUOJIOI'USA

IO MPOTPaMMe MOJATOTOBKH CITCIIUAIIMCTOB CPEIHETO 3BeHA
(ITIICC3)cpennero npodeccunoHaILHOTO 00pa30BaHM

CnennanbHOCTD: 10.02.05 Obecneuenue ungopmayuonmou
bezonacHocmu agmomamus3upOBAHHbIX CUCEM
OOGyuenue: no npoepamme 6a3080t N0O20MO8KU

YpoBens oOpazoBaHus, Ha
0a3e KOTOpOro OCBaMBaeTCs

IIICC3: OCHOBHOe obujee 0bpazosanue
KBanudukanms: Texnuk no 3awume uHpopmayuu
®opma o0ydeHHUs: ouHas

MaxaukaJa — 2022



1 ITporpaMMa M CIMILIAHB]

THAJIBHOCT [

 PaspaGomuux:

‘Haxubarmena b JIPBl €CTECTBEH

t}:}y;'\;}r};{,‘-‘; ;}emv:.ﬁi?

1
?;W@ T Aap ] OO IPDKETHOI'O 00pa30BaTECIIb]

obpasosanns «Jlarec:




COJEP)KAHUE

MNOACHUTEJIBHASA 3AIIMCKA
OBIIAA XAPAKTEPUCTHUKA YYEBHOU JUCIUILIUHBI

MECTO YUYEBHOH JIJMCIUILIMHBI B YYEFHOM ILJTAHE

PE3YJbTATHI OCBOEHUA YYEFHOU JUCIUILIAHBI

COJEP)KAHUE YYEBHOW TV CHUILIAHBI
TEMATHYECKOE IINTAHUPOBAHHUE

YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEFHOM JUCIATLIAHBI

PEKOMEHIAYEMAS JIMTEPATYPA



1. HOACHUTEJIBHASA 3AIIMCKA

1.1. Ob6sacTh NpUMeHeHHUs IPOrPaMMBbl Y4eOHOM M CUMIIIMHBI

[TporpamMma o611€00pa30BaTENbHON YI€OHOM AUCIUILTUHBI «BbHONOTHINIIpETHA3HAUCHA
JUTSl U3y4YeHHs OMOJIOTHUH B IPO(ECCHOHATIBHBIX 00Pa30BaTEeIbHBIX OPraHU3AIMIX, PEATH3YIOIUX
00pa3oBaTeNbHYIO0 IPOrPaMMy CPEIHEro o0mero oopa3oBaHus B mpe/esnax 0OCBOCHUS OCHOBHOM
npodeccuoHasibHON 00pazoBaTenbHOM mporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
oOmiero o0Opa3oBaHUS TPU TOATOTOBKE  KBATHM(PHIMPOBAHHBIX pabouuX, CIyXKallUuX M|
CIIEIIMAJIUCTOB cpeaHero 3BeHa. [Iporpamma paspaborana Ha ocHoBe TpeOoBaHuit DI'OC
cpenHero obmiero oopazoBanus no crenuanbHocTH 10.02.05 Obecneuenue ungopmayuonHou
bezonacnocmu a8MoOMamu3upoOBaAHHbIX cucmem TPEIbIBISEMBIX K CTPYKTYPE,COJAEPKAHUIO U
pe3yibTaTaM OCBOSHUS Y4eOHOM MUCIUTUTHMHBI «BHONOTHS», B COOTBETCTBUH ¢ PeKoMeHanmsamMu
[0 OpraHu3alUy TMOJy4eHUs cpelHero obmiero oOpa3oBaHUsi B MpeAesiax OCBOCHHUS
00pa30BaTeNbHBIX MPOTPaMM CpeIHEro NMpodhecCHOHATLHOr0 00pa3oBaHusl Ha 0a3e OCHOBHOTO
oOuiero o6pazoBanus ¢ yuetom [IprmepHOit OCHOBHOW 00pa3oBaTENIbHON MPOrPaMMBbI CPEIHETO
obmiero oOpa3oBaHMs, OJOOPEHHOH pemieHHeM (enepaaTbHOro y4eOHO- METOIUYECKOTrO
o0beMHEHH S 10 001IeMy 00pa3oBaHuio (poToko oT 28 utoHs 2016 r. Ne 2/16-3).

1.2. llesu 1 321244 y4eOHOH THCHMIJIMHBI:

ConepxaHue mporpaMMbl y4eOHOH JHCUMIUIMHBI «bBHOJOTHs», HAmNpaBIeHO Ha
JOCTHKEHHUE CICAYIONINX LEei:

nojyyenue (yHIAMEHTAJIBHBIX 3HAHMI o Owonormueckux cucremax (Kierka,
Opranuswm, [lonymsamus, Bua, Dkocuctema); HCTOpUN pa3BUTHSL COBPEMEHHBIX MPEACTABICHUH O
KUBOU MPHUPOJIE, BBIJAIOIINXCSI OTKPBITUSIX B OMOIOTUYECKON HAyKe; POJIM OMOJIOTHYECKON HAYKH
B (OpPMUPOBAHUM COBPEMEHHOI €CTEeCTBEHHO-HAyYHOH KapTHHBI MHpa; METOAaX Hay4HOro
MIO3HAHUS;

OBJIaJleHHe YMEHUSIMH JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKUX 3HAHWA B MPAKTUYECKOW JEATENBHOCTH JIO/ICH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUI1; OTIpe/IeNATh )KUBbIE 0OBEKTHI B IPUPO/IE; TPOBOIUTH HAOIIOAEHUS 32 3KOCUCTEMaMHU
C IETbI0 WX OIMCAHMS W BBISBICHUS €CTECTBEHHBIX W aHTPOMOTEHHBIXM3MEHEHUH; HaXOAUTh H
aHAIM3UPOBATH HHPOPMAIIHIO O KUBBIX 00BEKTAX;

pPa3BUTHEe TNO3HABATEJbHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX M  TBOPYECKHX
crocoOHOCTe o0ydaromuxcs B Mpolecce U3yuyeHHs] OMOJIOTMYECKUX SIBICHUH; BBIIAOMIUXCS
JOCTIDKEHUI  OMOJIOTMHM, BOWIENNIMX B  OOIIEYETOBEYECKYIO KYJIbTYpY; CIOXHBIX U
MIPOTUBOPEUMBBIX IMyTEeH Pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3IJIAIOB, UJCH, TEOPUH, KOHIIEIIIUH,
rumnoTe3 (0 CYHNIHOCTH M TPOMCXOXKICHHH JKHW3HHW, YeJOBeKa) B XoJie pabOoThHI C pa3IHuHBIMU
MCTOYHUKAaMU UHGOpMAIUY;

BOCNIMTAHHE YOSKICHHOCTH B HEOOXOIMMOCTH TIO3HAHUS IKMBOH TPUPOJIBI,
HEOO0XO/IMMOCTH PALlMOHAIILHOTO MPHPOIONOIb30BaHMs, OEPEKHOI0 OTHOLIEHHS K MPUPOJHBIM
pecypcaM U OKpyKaloliel cpene, COOCTBEHHOMY 3/I0POBBIO; YBaXKECHHUSI K MHEHHUIO ONIIIOHEHTA TTIPU
00CyX/1IeHUU OMOJIOTHUECKUX MPOOIIeM;

HCIOJIb30BAHME TNPHOOPETEHHbIX OMOJIOrMYecKMX 3HAHMI W yYMeHMH B
MOBCEHEBHOM XKHU3HU JJIs1 OLEHKH MOCIEICTBUI CBOEH 1EATENIbHOCTH (M EATENbHOCTH JPYTHUX
JI0JIel) O OTHOIIEHUIO K OKPYXKAIOIIEH cpejie, 3A0POBBI0 APYTHX JOJIEH M COOCTBEHHOMY
3/10pOBBI0; 0OOCHOBAaHUE U COOJIIOJICHHE Mep MPOPHIAKTHKU 3a00JIeBaHHM, OKa3aHHE MEepBOM
MIOMOIIM NPH TPaBMax, cOOTIOIEHUE MTPABHJII IOBEICHUS B IPUPOJIE.

[Iporpamma y4eOHOM nUCHUILTAHBI «BHONOTHS) SBISETCS OCHOBOHM ISl pa3pabOTKH
pabouux Tmporpamm, B KOTOpBIX THpodeccHoHanbHble 00pa3oBaTeiIbHbIE OpraHU3alHH,
peanu3yronme 00pa3oBaTeIbHYI0 MPOTpaMMy CpenHero oOmero oOpa3oBaHUs B Mpeieiiax
ocsoerns OIIOIT CIIO na 0a3ze OCHOBHOrO OOLIEr0 OOpa3OBaHMs, YTOUYHSIOT COJEp:KaHue
y4eOHOTO MarepHaia, IMOCIeIOBaTeIbHOCTh €r0 HM3YYCHHUs, pachperefieHHe Y4eOHBIX YacoB,
TeMaTUKy pedepaTtoB (AOKIAIO0B), BUABl CAMOCTOSTENBHBIX PAa0OT, YYUTHIBas CIENUDUKY



IpOrpaMM MOATOTOBKU KBATH(PHUIMPOBAHHBIX pabouMX, CIYXAIIUX U CHEIHAIUCTOB CPEIHErO
3BEeHa, OCBanBaeMoOi Mpodeccuy Uin CHeHaTbHOCTH.

2. OBILIASI XAPAKTEPUCTHUKA YUYEBHOM TUCIIUILIVHBI.

buonoruss — cucremMa Hayk, HM3ydaromias BCE AacleKThl JKU3HH, HAa BCEX YPOBHSX
OpraHM3alMy >KMBOIO, HAYMHAs C MOJICKYJSIPHOTO W 3akaHuuBas OuochepHbiM. OOBEKTaMH
W3YYCHUS OMOJIOTUH SIBISIOTCS XKUBBIC OPraHU3MBI, MX CTPOCHHE U JKU3HEIEATEIBHOCTh, HUX
MHOr000pa3ue, MPOUCXOXKIACHHUE, IBOJIONUS U PACHpPE/ICIICHUE KMBBIX OPraHU3MOB Ha 3eMile.
OO61mas 6MoI0rus U3y4yaeT 3aKOHbl UCTOPUYECKOIO U MHJMBUYaJIbHOTO Pa3BUTHS OPraHU3MOB,
00IIMe 3aKOHBI )KU3HU M T€ 0COOCHHOCTH, KOTOPBIC XapaKTEPHBI /IS BCEX BUJIOB JKUBBIX CYIIICCTB
Ha TUTAaHETE, a TaKKe UX B3aUMOJICHCTBUE C OKpYyKarolel cpenoit. buonorus, Takum odpazom,
SIBJIICTCSI OJTHOM M3 OCHOBOITOJIAralOIIMX HAYK O )KM3HH, OBJIAJICHHE OMOJIOTMYSCKUMHU 3HAHUSIMHU
— OJHUM U3 HEOOXOJHMMBIX YCIOBHHA COXpaHEHHUs XU3HM Ha ruiaHeTe. OCHOBY COJEp:KaHUs
y4eOHOM MUCHUIUTMHBI «BHONOTHS» COCTABISIFOT CIEAYIONIME BEAYIIUE HIICH: OTIUYUTEIbHBIC
MPU3HAKY KUBOW MPHUPOJBI, €€ YPOBHEBAs OpraHU3allvs W ABOJIONHS. B COOTBETCTBUU C HUMHU
BBIJICJICHBI COJICPIKATENIbHBIC JIMHUU: OUOJIOTHs KaK Hayka;, OMOJIOTHYECKHE 3aKOHOMEPHOCTH;
METOJIbI HAyYHOT'O TIO3HAHHMS, KJIETKA; OPraHU3M; TOIYIISAIHNS, BHUJ; YKOCUCTEMBI (B TOM YHCIIC
o6uoctepa).Conepxanue y4yeOHON AMCHUILTMHBI HAMPABIEHO HAa MOJATOTOBKY OOyYaroUIuxcs K

PELICHNIO Ba)KHEUIINX 3a]a4, CTOSILIUX Mepes] OMOIOrHuecKoi HayKol, — IO paluOHAILHOMY
IIPUPOIONOJIB30BAHUIO, OXPAHE OKPYXKAIOLIEH Cpeabl U 310POBbs JIOICH.
B npo(ecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3aLMSIX, peaM3yroNIuX

0o0pa3oBaTeNbHYIO0 MpOrpaMMy CpefHero oduiero obpasoBaHus B mpeznenax ocBoeHus OITOIT
CIIO na 6aze ocHOBHOTO 0011IeT0 00pa30BaHus, H3yYeHHE YICOHOH AUCIUTUINHBI
«buonorus»uMeer CcBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MpoduiIst NpodecCHOHAIBHOrO
oOpa3oBaHus, Oa3upyeTcsl Ha 3HAHUSAX OOYYaIOLIUXCsl, TOJYYEHHBIX MPU U3YYEHUU OHUOJIOTHH,
XUMHUHU, QU3UKH, reorpapuu B OCHOBHOH ILIKOJIE.

IIpu ocBoennn npodeccuit CIIO u cnenmansHocteit CIIO TexHuuyeckoro mpoduis
npodeccuoHaIbHOro 0bpa3oBaHus Ouosorus mizydyaercd Ha 6a3oBoMm ypoBHe PI'OC cpennero
obmero oOpa3zoBanusi, npu ocBoeHnun mpodeccuit CIIO u cnenumansHoctet CIIO
€CTECTBEHHOHAYYHOTO NMpoduist npodeccuoHaIbHOro 00pa3oBaHusi OMONOTHs U3ydaeTcs Oosee
yriayOieHHo, Kak npoduiabHas yueOHas AMCHUIIMHA, YYUTHIBAIOIIAs cenu(pUKY OCBanBaeMbIX
npodeccuil UK crenranbHOCTeNH. DTO BBIpaXKaeTCsl B COAEP)KaHUU 00yUeHUsI, KOJIMYECTBE YacoB,
BBIIETISIEMBIX HAa HU3YYEHHE OTIENIbHBIX TeM Y4e€OHOW IUCUMIUIUHBIL, TIIYOMHE HX OCBOCHHUS
o0yyaromuMucs, 00beMe U XapakTepe MPAKTUYECKUX 3aHATUH, IEMOHCTpaIHii,

IIpu ocBoennn npodeccuit CIIO u cnenuansHocteir CIIO TexHuueckoro mpoduis
npodeccuoHanbHOro 00pa3zoBaHus Ouosorus u3ydaercss Ha 6a3oBoM ypoBHe PI'OC cpennero
obmero obpazoBanwms, pu ocBoeHuu npodeccuii CIIO u cnermanpHocTelr CIIO ecTtecTBEeHHO
HAYYHOTO Ipoduiisi mpodecCHOHaTIBLHOr0 00pa3oBaHus OUOJIOTUS U3ydyaercs 0ojiee yriyOlIeHHo,
KaKk npoduiibHas y4yeOHasl JUCIUIUIMHA, YUYUThIBaIoUas creun(uky ocBauBaeMbIX Npodeccuit
WIA CHEIMAIbHOCTEH. DTO BBIpAXAETCS B COJACpNKAHUU OOYUYCHMsI, KOJIMYECTBE 4YacoB,
BBIIETISIEMBIX Ha HM3YyYE€HHUE OTIENIbHBIX TeM Y4eOHOW AMCHUMIUIUHBIL, TIIyOMHE WX OCBOCHHUS
oOyyarompuMucsi, o0beMe U XapakTepe NPaKTUYECKUX 3aHATUH, JeMOHCTpalMid, BHIAX
BHEAYJIMTOPHOM CaMOCTOSITENIbHOM paboThl cTyaeHTOB U T. I. [Ipu ocBoeHuu cnernuanbHOCTEN
CIIO rymanutapHoro npoduis NpodecCHOHAIBLHOTO 00pa3oBaHUS OMOJIOTHS H3ydaeTcs B
pamkax y4eOHOM AucuMIuiuHbl «EcTecTBO3HaHUE» 00s3aTeNIbHON MpeaMETHON 00JacTH
«EctectBennbie Haykn» @I'OC cpennero obiero oopazoBaHusl.

IIpu orbope coxmepkaHuss yueOHON aucuMIUIMHBL «buomorus» WUCMONb30BaH
KYJIbTYpPOCOOOpa3HbIN IMOAXO0/, B COOTBETCTBHUH C KOTOPHIM OOydaromiuecss NOJIKHBI YCBOUTH
3HAaHUS U YMEHHUS, He0OXOAUMBIE [l (POPMHUPOBAHUS OOLIEH KyJIbTYpbI, ONpeaeIsionei



aJIeKBaTHOE IIOBEJCHUE 4YeJIOBEKAa B OKpYKaloIled cpene, BOCTpEOOBaHHBIE B JKU3HH U B
HPAaKTHYECKOH JEeSITeIbHOCTH.

Ocoboe BHHMMaHHE YJIEJIEHO JKOJOTHYECKOMY O0Opa3oBaHHI0O U  BOCIHMTAHUIO
oOyvarommxcs, GOPMUPOBAHUIO Y HUX 3HAaHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
MHpa, ICHHOCTHBIX OPHEHTALMi, 4YTO CBHUJICTEIbCTBYET O TyMaHH3alUU OHOJIOTHYECKOTO
oOpazoBaHwUsl.

Conepxanne  y4eOHOW  TUCHMIUIMHBI — IpeaycMaTrpuBaeT  (GOpPMHUPOBAHUE
o0ydJarommxcs OOLICHAYYHBIX 3HAaHWH, YMEHHH ¥ HAaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
JICATEIbHOCTH U KIIFOYEBBIX KOMIICTCHIIMH, BKJIOYAIONIMX YMEHUE CPAaBHHBATH OMOJIOTHYCCKHE
00BEKTHI, aHAJTM3UPOBATh, OIIEHUBATh U 0000INATH MOJNyYCHHBIC CBEICHHS, YMETh HAXOAWUTH U
UCIIOJIb30BaTh MH()OPMALIMIO U3 PA3ITHMYHBIX HCTOYHUKOB. B coneprkannu yueOHOW JUCIUILIHHBI
KypPCHBOM BBIJIEJICH MaTeprall, KOTOPBIA IPH U3y4eHUN OMOJIOTUU KOHTPOJIIO HE MOJICHKHUT.

N3ydenne oOmieo0pa3oBaTenbHOM Y4eOHOW TUCIUIUIMHBI «BHONIOTHS» 3aBepIIaeTcs
HOJBEJCHUEM HTOroB B (opMe IU(QPEepeHIMPOBAHHOIO 3a4yeTa B PaMKax HPOMEXYTOUYHOH
aTrecrauuu ctyiaeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢ monydyeHueMm cpeaHero oo1ero
obOpazoBaHwUs.

3. MECTO YYEBHOM JUCHUILIMHBI B YYEEHOM ILJTAHE

VYyeOnas aucuuminHa «buonorusy sBisercs ydyeOHBIM IMPEIMETOM IO BHIOOPY U3
obs3arenpHOM TpeaMeTHol obOnactu  «EctectBeHHble Haykm» @DI'OC cpemgnero oOmiero
oOpazoBanusi. B mpodeccnoHanbHbIX 00pa30BaTENbHBIX OPraHU3AlUAX, PEATH3YIOIINUX
00pa3oBaTeNbHYyI0 MPOrpaMMy CpeaHero odmiero odpasoBanus B mpenenax ocBoenus: OITOIT
CIIO na 6a3e ocHOBHOTrO 0011eT0 00pa3zoBaHus, yueOHas AucuuIInHa «buonorus» u3ydaercs B
obmieoOpazoBarensHoM Iukie ydeOHoro miaHa OITOIT CITIO nHa 6a3e OCHOBHOTO OOMIETO
oOpa3oBaHus ¢ noxydeHueM cpegHero obmero obpazoBanust (IIIIKPC, IIICC3). B y4yeOHbIx
wianax [IIIKPC, IIICC3 wmecro y4eOHOW AWCUMIUIMHBI «BHOJOTHS» — B COCTaBe
0011eo0pa3oBaTeNIbHBIX yYEOHBIX IUCHUIUIMH MO BBIOOPY, (GopMHpYeMBIX U3 00s3aTeNbHbIX
npeameTHbix obnacteir ®I'OC cpegnero obmero oOpaszoBanus, ansi npodeccuit CIIO 1o
CIEUAIIBHOCTH 10.02.05 Obecneuenue UHGOPpMaAYUOHHOT bezonacnocmu
A8MOMAMUZUPOBAHHBIX CUCTEM

4. PE3YJIbTATHI OCBOEHMS YUYEBHOM TUCIIUTLINHBI

OcBoenne coxepkaHust ydeOHOW  aucuuruiuHbel — «buonorus»  oOecrneunBaer
JOCTIKEHUE CTYJCHTaMH CIIeIYIOIINX Pe3yIbTaToB:

JUYHOCHHBIX:

— cOopMHPOBaHHOCTh UYYBCTBAa TOPAOCTH M YBKEHUS K HUCTOPHH U JOCTHXKEHUSIM
OTEYECTBEHHOM OMOJIOrMYECKONM HAyKH; INPEICTaBIECHUS O ILEJOCTHONH eCTeCTBEHHO-HAY4HOIl
KapTHHE MHpA;

— MOHMMAaHHE B3aMMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX BIMSIHUS
Ha OKPYKAIOMIYIO CPeTy, SKOHOMUIECKYIO, TEXHOJIOTHUECKYIO, COIIMATBHYIO H 3THYECKYIO C(hephl
JeSITeIbHOCTH YeNIOBEKa,

— CIIOCOOHOCTH MCIOJIB30BATh 3HAHHUS O COBPEMEHHOU €CTECTBEHHO-HAYYHOH KapTHHE
MHpa B 00pa30BaTeIbHON U TPOPeCcCCHOHATBHOMN AeTeTbHOCTH; BO3MOKHOCTH

WHGOPMAIIMOHHOM CpeIbl ISl 00ecTieueH sl MPOYKTUBHOTO CaMO00pa30BaHus;

— BJIaJICHUE KYJIbTYpPOH MBIIIIJIEHHUSI, CHOCOOHOCTH K 0000IIEHUI0, aHATTU3Y, BOCIPUSTHIO
nH(popmaIu B 00J1aCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIU U BEIOOPY

nyTel ee T0CTHXKEeHUs B IpodecCHoHANbHOM chepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JEATENBHOCTH COBPEMEHHBIMHU
NPUHIUIIAMA TOJEPAHTHOCTH, JMAIOra U COTPYAHHUYECTBA; TOTOBHOCTh K B3aMMOJEHUCTBHIO C
KOJIJIETaMH, pPadoTe B KOJUICKTUBE;

— FOTOBHOCTh HCIOJIb30BAaTh OCHOBHBIE METO/IbI 3AIIUTHI OT BO3MOXKHBIX MOCIIEICTBHI
aBapHii, karacTpod, CTUXUHHBIX OE/ICTBUIA;



— obnamanne HaBbIKaMHU 0€30TMacHOM pabOTHl BO BpeMsl MMPOCKTHO-UCCIIEI0BATEILCKOM
U DKCIIEPUMEHTAIBHOM 1eATENbHOCTH, IPH HCIOIb30BaHUH Ja00OPATOPHOTr0 000PYI0BaHUS;

— CIOCOOHOCTH HCIIONIB30BaTh MPHOOPETEHHBIC 3HAHUS U yYMEHHUS B IMPAKTHUYECKOU
JESTENIbHOCTH W TOBCEIHEBHOW >KM3HHU JUIsl COOMIOACHHS Mep MPO(UIAKTUKU OTPaBJICHUIA,
BUPYCHBIX M JPYTruUX 3a00JIeBaHUil, CTPECCOB, BPEAHBIX MPHUBBIYEK (KYpEHHs, aKOTOJIM3MA,
HApPKOMAaHUH); IPABUJI MIOBEJCHUS B IPUPOTHON Cpee;

— TOTOBHOCTh K OKa3aHHMIO MEPBOM MOMOIIM IMPH TpaBMax, MPOCTYIHBIX U JOPYTUX
3a00JIeBaHUSAX, OTPABICHUAX MUIIEBBIMU POAYKTAMU;

MemanpeoMenHbIX:

— OCO3HAHHE COIMAIBHON 3HAYMMOCTH CBOEH Mpodeccuu/crenuanbHOCTH, 001ajaHne
MOTHBAIIMEH K OCYLIECTBICHUIO MPO(PECCUOHAIBHOMN 1eATeIbHOCTH;

— NOBBIIICHUE WHTEIUIEKTYaIbHOTO YPOBHS B IPOIIECCE U3YUCHUS OMOIOTUIECKUX

SIBJICHUH; BBIAAIOIINUXCS JOCTH)KEHUI OMOJIOTHH, BOILIEAIINX B 00IEUYETIOBEUECKYIO
KYJIBTYPY; CIOXHBIX M NMPOTHBOPEUMBBIX IMYTEH pPa3BUTUS COBPEMEHHBIX HAyYHBIX B3IJISIOB,
ujeH, Teopuil, KOHIEHIHMHA, THIOTe3 (O CYIIHOCTH U MPOUCXOXKACHUU JKU3HH, YEJIOBEKa) B XOJ€
paboThI ¢ pa3TUYHBIMUA UCTOYHUKAMHU HH(pOpMaIm;

— CIIOCOOHOCTh OPTraHU30BBIBATH COTPYAHUYECTBO €IUHOMBIILICHHUKOB, B TOM YHCIIE
C HCIIOJIb30BaHUEM COBPEMEHHBIX HH(OPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

— CHOCOOHOCTh TMOHUMATh MPUHIUIBl YCTOMYMBOCTH U MTPOAYKTUBHOCTH >KUBOM
OPUPOJBI, MYyTH €€ HM3MEHEHHUS IO/ BIMSHUEM aHTPOIOTEHHBIX (DaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHAJIU3Y TT100aTbHBIX SKOJIOTHUECKUX MTPOOIIEM, BOIIPOCOB COCTOSIHUSI OKPYKaroIIen
Cpebl ¥ PalMOHAIBHOTO MCIIOJIB30BAHMSI IPUPOTHBIX PECYPCOB;

— yMmMeHHEe OOOCHOBBIBATH MECTO M POJIb OWMOJIOTMYECKUX 3HAHUN B IMPAKTUYECKOU
NEeSITeIbHOCTH JIIOJICH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH; ONPEACIATh KUBBIE OOBEKTHI B
IPUPOJIE; MPOBOIUTH HAOMIONEHUS 32 DKOCHCTEMaMH C IENbI0 UX OINWCAHUS U BbBISBICHUS
€CTeCTBEHHBIX M AHTPOIOICHHBIX W3MEHEHWI; HAaXOIWTh W aHAIM3UPOBATh WHPOPMALHUIO O
KHUBBIX 00BEKTAX;

— CIIOCOOHOCTh MPHUMEHSTh OHOJOTWYECKHE M DKOJOTHYECKHE 3HAHUS UIS aHan3a
NPUKJIAJHBIX TPOOJIEM X035 HCTBEHHON AEATEIbHOCTH;

— CIOCOOHOCTh K CaMOCTOSITEIIbHOMY TIPOBEJCHUIO WCCIEIOBAaHUN, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOT'O0 HKCIEPUMEHTA, HCIOJIb30BaHUIO0 HMH(OPMAIMOHHBIX TEXHOJOTMHA IS
peleHus HaygHBIX U TPOPECCHOHATBHBIX 33/1a4;

— CIIOCOOHOCTH K OILIEHKE STHUECKUX ACIEKTOB HEKOTOPBIX HMCCIENOBAaHUN B 00JIACTH
OMOTEXHOJIOTHH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);
npeomemmuuix:

— c(OpPMHPOBAHHOCTh TPEACTABICHUN O POJIM M MecTe OMOJIOTUM B COBPEMEHHOMN
HAyYHOH KapTHHE MHpa; IOHMMaHWe poiu Ouonoruu B (OpMHUPOBAHUHM Kpyrosopa H
(bYHKLIMOHAIBHON IPaMOTHOCTH JJISl PEIICHUs IPAKTHUECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIATAIONIUMH TTOHITHSIMH U MPEICTABICHUSIMH O )KUBOH MTPHPO/IE,
€e YpPOBHEBOW OpraHu3allud W HBOJIOLUHM; YBEPEHHOE I0JIb30BaHUE OHOJIIOTHYECKOit
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BIQJICHUE OCHOBHBIMH METOJAMU HAyYHOTO TIIO3HAHMS, MCIIOIB3YEMbIMH TIpU
OHMOJIOTUYECKUX HWCCIEOBAHUSIX J>KUBBIX OOBEKTOB M JKOCHUCTEM: OITMCAHHEM, W3MEPEHHUEM,
IpOBE/IEHUEM HAOIIOCHUH; BBISBICHHE U OIIEHKAa aHTPOIIOT€HHBIX U3MEHEHHH B IPUPOJIE;

— c(hOpMUPOBAHHOCTH YMEHUI OOBSICHATH PE3yIbTaThl OMOJIOTHUECKUX IKCIIEPUMEHTOB,
pemaTh IeMeHTapHbIe OMOJIOTHYECKUE 3a/1a9H;

— c(opMUPOBAaHHOCTH COOCTBEHHOW IO3MIUM MO OTHOIIEHUIO K OMOJIOTHYECKOM
UH(POPMAIINH, TIOTYIaeMON U3 Pa3HBIX UCTOYHUKOB, TTI00ATEHBIM SKOJIOTUIECKAM MTPpOoOIIeMaM H
MYyTSAM UX PEIICHUs.



5. COJJEP’)KAHUE YYEBHOM JUCIUITIJIMHBI

BBenenue

OOBeKT U3y4eHHs OMOJIOTHU — XKUBasi mpupoja. [Ipu3Haku )KUBBIX OPraHU3MOB H UX
MHOrooOpas3ue. YpoBHEBas OpraHu3allvs XUBOM MPUPOABI U 3BOJIONUS. MeToabl MO3HAHUA
KHUBOW mpupoasl. OOmue 3akoHOMEpHOCTH Ouonorud. Pomp Ouonorun B (GOpMHPOBAHUH
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHbI MHUpPA U IMPAKTHUYECKOW NEATEIBbHOCTH JIOACH.
3HaueHue OWOJIOTMM TIPU  OCBOEHWUM  mpodeccuidi W CICHUATBHOCTEH  CpPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHUsI.

Jemoncmpayuu

buonornueckue cucTteMbl pa3HOro YpPOBHS: KJIETKA, OpPraHu3M, IOMYJISLHS,
skocuctema, 6nochepa. LlapcTBa xUBOI IPUPOJIBL.

PA3JIEJI 1. YUHEHHUE O KJIETKE

Tema 1.1. Xumudeckasi opranu3anusi kjieTku. Kinerka — anemeHTapHas >KuBas
CUCTEMa U OCHOBHAS CTPYKTYPHO-()YHKIIMOHATILHAS €IMHUIIA BCEX )KUBBIX OPraHU3MOB. Kpamias
ucmopusi u3y4enusi Kiemku.

Xumuueckasi opranuzanus KjaeTku. OpraHn4ecKue 1 HeOpraHUYeCKHUe BEIIEeCTBA KICTKU
Y )KUBBIX OPTaHU3MOB. beku, yrieBoabl, IUIUAbl, HyKIEMHOBBIE KHUCIOThHI U UX POJIb B KIIETKE.

Tema 1.2. Ctpoenue u GpyHKuHMU KJIeTKHU. [IpokaproTHyeckne u 3yKapuoTHUYECKHE
KIeTKU. Bupycel kak HekieTrouHas ¢opma >XKM3HM M HX 3HadeHue. bopb0a ¢ BUPYCHBIMH
3aboneBanusmu (CITU u np.) Huronnazma u kierounas memopana. OpraHou bl KJIETKH.

Tema 1.3. O0MeH BelecTB W NpeBpallleHue dJHEPruM B KJeTke. [lnactuueckuit u
sHepreTrueckuii ooMeH. Ctpoerne U GpyHkmuu xpomocom. IHK — HocuTenb HacieICTBEHHOM
uHpopmanuu. Permukanus JIHK. I'en. I'enernueckuit koa. buocunres Oenka.

Tema 1.4. ’KusHeHHbIN UK KJIeTKU. KieTku 1 ux pazHooOpa3ue B MHOTOKJIETOYHOM
opranusme. /Jugghepenyuposxa kremox. Kierounas Teopusi CTpPOCHHs] OpPraHu3MoOB. MuTO3.
[uTokunHe3.

Hemoncmpayuu

Crtpoenue u crpykrypa 6enka. Ctpoenue monekyn JIHK u PHK. Pemnukanusa JJHK.
Cxempbl sHEpreTHueckoro ooMeHa u ouocunresa 6enka. CTpoeHue KJIETOK MPOKAPUOT U SYKAPHUOT,
CTpOEHHE U MHOT000pa3ue KIETOK pacTeHMi U KkUBOTHBIX. CTpoeHue Bupyca. @otorpadun cxem
cTpoeHust xpomocoMm. Cxema cTpoeHus reHa. MuTos.

Ilpakmuueckue 3anamus

HaGnronenue kieTok pacTeHUM M 5KMBOTHBIX TOJT MUKPOCKOIIOM Ha TOTOBBIX MUKPO-

npenaparax, uX OlUCaHHe.

[IpuroroBnenue 1 oNrUcaHue MUKPOIIPENApaTOB KIETOK PaCTCHHH.

CpaBHeHME CTPOEHUS KJIETOK PAaCTEHUN U )KUBOTHBIX IO TOTOBBIM MUKPOIIpENapaTam.

PA3JIEJI 2. OPTAHU3M. PABMHOXXEHUE U NTHINBUYAJIBHOE
PASBUTHUE OPTAHU3MOB

Tema 2.1. Pa3mHokeHne opranu3mMoB. Opranu3sM — eauHoe 1enoe. MHorooopaszue
opranu3MoB. PazMHokeHHe — BakHEiIIee CBONCTBO KUBBIX opraHu3MoB. [lomoBoe u Gecmomnoe
pasMHOXKeHue. Meiio3. O0pa3oBaHue TTOJIOBBIX KJIETOK M OIJIOIOTBOPEHHE.

Tema 2.2. HWuauBuayajibHOe pa3BHTHE OPraHu3mMa. OMOpHOHAJIBHBIA H3Tal
oHTOoreHe3a. OCHOBHBIE CTAMH SMOPUOHAIBHOTO pa3BUTHs. Opeanocenes. [locmambpuonanvroe
pazeumue. CXOJCTBO 3apOABIIIEH TNPEICTaBUTENECH pa3HbIX TIPYyNN T[O3BOHOYHBIX Kak
CBH/JIETEILCTBO MX 3BOJOLIHOHHOTO poACcTBa. [ [puunHbI HapylmeHui B pa3BUTHH OPTaHU3MOB.

Tema 2.3. WUuauBuayajibHOEe pa3BUTHE Yel0BeKa. PempoayKTHBHOE 310pOBBE.
HOCJ’IG}ICTBI/ISI BJIMAHUA aJIKOI'OJIsI, HUKOTHHA, HAPKOTHYCCKUX BCHICCTB, 3arpsA3HCHUA CPCIAbl Ha
pa3BUTHE YETIOBEKA.

Hemoncmpayuu Muoroobpazue oprann3MoB. OOMEH BEIIECTB M IPEBpAIICHUE
sHeprum B kietke. @orocunres. Jenenue kinerkn. Mutos. becrionoe pazMHOXeHHE OpraHU3MOB.



OO6pa3oBaHre TOJIOBBIX KiIeTOK. Meio3. OmiogoTBopeHue y pacteHuil. HauBuyatpHoe
pa3BUTHE OpraHu3Ma. TUIbl MOCTAIMOPUOHAIBHOTO Pa3BUTHS JKUBOTHBIX.

Ilpakmuueckoe 3anamusn

BrisBiienre 1 omucaHue MPU3HAKOB CXOJICTBA 3apOJIbIINICH YeOBEKa U JIPYrux
MO3BOHOYHBIX KaK J0Ka3aTeIbCTBO UX HBOJIIOLIMOHHOIO POJCTBA.

PA3EJI 3. OCHOBBI TEHETUKH U CEJIEKIIUA

Tema 3.1. OcHOBBI YyYeHHSI 0 HACJEACTBEHHOCTH M M3MEHYMBOCTH. |'eHeTMKa —
HayKa O 3aKOHOMEPHOCTSAX HAcJIEACTBEHHOCTH M M3MEHUYMBOCTH OpraHuszMoB. . Menngen —
OCHOBOIIOJIO)KHUK T€HETUKU. ['eHeTHueckas TEpMUHOJIOTHS M CHUMBOJIMKA. 3aKOHBI I'E€HETHKH,
ycraHoBiieHHble . Mennenem. MoHoruOpuHoe u AMruOpHIHOE CKpeluBaHue XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH. B3zaumooeticmeue zenog. I'eneruka nona. CyennenHoe ¢ noiom
Hacnedosanue. 3HAUEHUE TEHETUKU Ui CeJNeKUMU M MeauuuHbl. HacnencTBeHHble 0oJe3HU
4eJI0BEKa, MX MPUYHHBI U MPO(PHUITAKTHKA.

Tema 3.2. 3akoHOMEepHOCTH M3MEHYMBOCTH. HacnecTBeHHAas, WM T€HOTUIINYECKAS,
U3MEHYMBOCTb. MoJu(UKaIMOHHAsA, WIA HEHACJEICTBeHHAs, W3MEHYMBOCTb. [ eHeTHKa
yesoBeKa. ['eHeTnka U MenuuuHa. MarepuallbHbIE OCHOBBI HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
I'eneTnka u HBONIOLIMOHHAs Teopus. | eHeTHKA MOIYIIALHN.

Tema 3.3. OcHOBBI ceJIeKIIMH PACTEHHIA, )KUBOTHBIX H MUKPOOPraHu3MoB.l eHeTnka
— TeopeTuyeckasi OcCHOBa cenekuuu. O1oManIHUBaHUE KUBOTHBIX U BbIPAILIMBAHUE KYJIbTYpPHBIX
pacTeHHil — HayvasbHbIe dTanbl cenekuuu. Yuenue H. M. BaBunoBa o neHTpax MHOrooopasusu
IPOUCXOXKACHUS KYyJIbTYpHBIX pacTeHUi. OCHOBHBIE METOAbl CEJIEKLUUU: TUOpUIAN3ALUSU
UCKYCCTBEHHbIN 0TOOp. OCHOBHBIE JOCTHKEHHSI COBPEMEHHON CENEKIUU KYJIbTYPHBIXPAaCTEHUH,
JOMAILTHUX KMBOTHBIX U MUKPOOPraHU3MOB. BHOTEXHOJIOTHS, €€ TOCTUKEHUS U MEePCIEKTUBbI
pasBUTHSL. DmuyecKue acnekmuvl HeKOmMopwvlx oocmudiceHull 8 duomexnonozuu. Kionuposanue
arcueommwvlx (NpodemMbl KIOHUPOBAHUSL HEN0BEKA).

emoncmpayuu

MoHorubpuaHoe u AUruOpUIHOE CKPEMBAHUE.

[Iepexpect XpoMOCOM.

CuenueHHOe HaclIeOBAHHUE.

Myranuu.

Llentpsl MHOrooOpa3ust U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHMH M JOMAIIHUX
KUBOTHBIX.

I'uGpuauzanms.

HckyccTBeHHBIN 0TOOD.

HacnezncrBeHHble 001€3HU YelloBeKa.

Bnusinue ankoroin3ma, HApKOMaHUM, KYpEeHHUs Ha HAaCJIeICTBEHHOCTbD.

Ilpakmuueckue 3anamus

CocraBiieHHe MPOCTEUIINX CXEM MOHOTHOPUIHOIO M JUTHMOPHUIHOTO CKpPEIIMBaHUS.
Pemenune renernueckux 3agay. AHanu3 pEHOTUNNYECKOI N3MEHYUBOCTH. BhIsBIEHNE MyTareHOB
B OKpY’Kalollel cpeie U KOCBEHHas OIIEHKAa BO3MOXHOTO UX BIMSIHUS HA OPTaHU3M.

PAJEJI 4. MNPOUCXOXJIEHUE U PABBUTUE )KU3HU HA
SEMJIE.9BOJJIIONMOHHOE YYEHUE

Tema 4.1. IlpoucxoxkaeHue W HavaJbHbIe ITANbl Pa3BUTHS KU3HU Ha 3emuie.
['unore3pl MPOUCXOXKACHUS KU3HU. V3ydueHHe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHMS,
Pa3BUTHSL W CYIIECTBOBAHMS XKM3HU Ha 3emuie. Y CIOKHEHHE JKMBBIX OPraHW3MOB B TIpoliecce
sBoJIIOIMK. MHOroo6pasue )KHUBOro Mupa Ha 3emJie 1 COBPEMEHHasl €ro OpraHu3alusl.

Tema 4.2. UcTopusi pa3BUTHSI IBOJIOIMHOHHBIX uaeii. 3nauenue padot K. Jlunnes, XK.
b. Jlamapka B pa3BUTHH SBOJIONMOHHBIX HJEH B OWOJIOTHHU. DBONIOIMOHHOE ydeHue Y.



Hapsuna. EcrectBeHHbIi 0TOOp. POJIb 9BOMIOIIMOHHOTO yUeHHS B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

Tema 4.3. Mukpo3BoIouus U1 MakpodBoouus. KoHmenmus Buaa, ero KpUTepuu.
[Tomynsiust —CTpPYKTypHasT €OUHUIA BHJAAa M SBOMIONUH. JIBMKYIIHE CHIIBI 3BOJIOLUU.
Cunrernueckass Tteopust dBomonuu. MukposBomtonus. COBpEMEHHbBIE MPEACTABICHUS O
BunooopaszoBannu (C. C. Yersepukos, 1. N.1lImanbrayszen). Makpospostonus. [lokazarenbcTBa
sBostonn. Coxpanenue OUOI02ULEeCKO20 MHO2000pa3Us KaK OCHO8A YCMoudusocmu duocgepol
u npozpeccusHozo ee paszgumus. llpuunHbl BhIMUpaHUS BUAOB. OCHOBHBIC HaIpaBJICHUS
HBOJTIOIIMOHHOTO TTporpecca. buonorndeckuii mporpecc u OMOIOTHIECKHI perpecc.

Jemoncmpayuu

Kputepuu Buna.

CtpyKTypa NOnmyJsLuu.

AnanTtuBHbBIE 0COOCHHOCTH OPraHU3MOB, UX OTHOCUTENBHBIN XapakTep.

OBOJIIOIIMOHHOE JIPEBO PACTUTEIBHOTO MHUpA.

DBOJIIOLIMOHHOE APEBO )KUBOTHOTO MUDA.

[IpeacraBuTeny peaKux U UCUE3AONINX BUIOB PACTEHUN U )KUBOTHBIX.

Ilpakmuueckue 3anamus

Onwucanue oco6eil 0gHOro Buaa Mo MOpGOIOTHIECKOMY KPUTEPHIO.

[Tpucnocobnenrne OpraHu3MOB K pa3HBIM cpeaaM oOuTaHHs (BOIHOM, Ha3eMHO-
BO3/IYIITHOM, TOYBEHHOW). AHAIIU3 U OLIEHKA Pa3IUYHbIX THIIOTE3 IPOUCXO0XKICHUS KUIHU.

PA3JEJI 5. MPOUCXOXJIEHUE YEJIOBEKA

Tema 5.1. AnTpomorene3. Opostonusi npumaToB. COBpeMEHHbIE THIIOTE3bl O
IPOUCXOXKJACHUN 4eJoBeKa. JlokazarenbcTBa pOJACTBA 4YEJNOBEKAa C  MJIEKONUTAIOIIMMU
JKUBOTHBIMH. DTallbl IBOJIIOLUN YEJIOBEKA.

Tema 5.2. YesoBeueckne pacbl. POJICTBO M €IMHCTBO IPOUCXOXKACHUS YETOBEUECKUX
pac. Kputuka pacusma.

Jemoncmpayuu

UYepThl CXOACTBA U pa3INyns YEJIOBEKA U )KUBOTHBIX.

qepTI)I CXO0CTBA YCJIOBCKA U ITPUMATOB.

IIponcxoxaeHue yenoBeka.

Yenoseueckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 1 OIleHKa Pa3IMYHbIX THIIOTE3 O IPOUCXOKICHUHN YETIOBEKa.

PA3JEJI 6. OCHOBBI OKOJIOT' N

Tema 6.1. Jxo10rusi — HayKa 0 B3aHMOOTHOILICHHAX OPraHU3MOB MEXKAY c000i H
OKpYy:Kawieil cpenoil. Dkonorudyeckue (aKTOpbl, WX 3HAYEHHWE B KU3HU OPraHU3MOB.
DKoJIOrHYeckre cHUcTeMbl. BuaoBas M MPOCTpaHCTBEHHAs CTPYKTypa skocucTteM. IlurieBble
CBSI3W, KpPYrOBOPOT BEHIECTB M TMPEBpalleHHEe OJHEPTUHM B HKOCHCTEMax. MEXKBHIOBEIE
B3aMMOOTHOIICHUSI B JKOCHUCTEME: KOHKYPEHIUS, CHUMOMO03, XWIIHWYECTBO, Mapa3uTH3M.
Ipuuunvr ycmoiiuueocmu u cmenvt skocucmem. Cykyeccuu. VICKyccTBeHHBIE cOOOlIeCTBa —
arpo’KOCUCTEMBI H YPOOIKOCUCTEMBI.

Tema 6.2. buocpepa — riodajabHas 3kocucrema. Yuenne B. 1. Bepnaackoro o
ouoctepe. Ponb

KUBBIX OpraHu3MoB B Omocepe. buomacca. Kpyrosopor BakHeHWHIMX OHOTE€HHBIX
3JIEMEHTOB (Ha MpUMepe yIiepo/ia, a30Ta U Ap.) B buocdepe.

Tema 6.3. Buocgepa u yesnoBek. M3menenus B Ouocdepe. [lociencTBus nesTeIbHOCTH
4yeJoBeKa B OKpyKawoued cpene. Bo3nmeiicTBue NpPOU3BOACTBEHHON JEATENIBHOCTH Ha
OKpYXalollylo cpely B obOiactu cBoed Oynymiedt mnpodeccun. [nobanvuvie sKo102U4ecKUe
npobnemvl U nymu ux peuieHus. IKOJIOTUS KaK TeopeThdyeckas OCHOBAa pPAalMOHAIbHOTO
MIPUPOIOTIONB30BaHMS M OXpaHbl mpupoabl. Hoocdepa. IIpaBuia moBeneHus aroaei B
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OKpY)KaoIle NpUpOAHOU cpene. bepexHoe OTHOmIEHHE K OHOJOTHYECKUM OOBEKTaM
(pacTeHUsIM U )KUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHa.

JdemMoHcTpanuu

Dkonorudeckre (HakTOpbl U UX BIUSHUE HA OPTaHU3MEI.

MeXBUIOBbIE OTHOIICHUS: KOHKYPEHIIHSI, CAMON03, XHIITHUYECTBO, MTAPa3UTHU3M.

SIpyCHOCTB PacTUTENBHOIO COOOIIECTRA.

[TumeBkie enu u cetu B OMOLIEHO3e.

DKOJIOTHYECKHe MUPaAMUIbIL.

Cxema 3KOCUCTEMBI.

KpyroBopor BeliecTs 1 mpeBpaliieHle YJHepriu B SKOCHCTEME.

buocdepa.

Kpyrosopor yriiepona (a3ora u ap.) B 6uocdepe.

CxeMa arpo’KOCHUCTEMBI.

Oco00 oxpaHsieMble TpUPOIHbIE TeppuTOopuu Poccuu.

Ilpakmuueckue 3anamus

Onucanne aHTPONMOTEHHBIX HM3MEHCHHA B €CTECTBEHHBIX HPHPOMHBIX JIaHmadTax
cBoeil MecTHOCTH. CpaBHUTENIbHOE ONHMCAHWE OJHON W3 E€CTECTBEHHBIX MPUPOIHBIX CHUCTEM
(HampuMmep, Jieca) M KaKOW-HHOYIh Aarpo’KOCHUCTEMbl (HAampuUMep, NIIEHUYHOTO IIOJIf).
Cocmasnenue cxem nepedayu eujecme u sHepuU no Yyensam numarus 8 NpupoOHOU IKOcUcCmeme
u 6 azpoyenose.

Onucanve W MPaKTUYECKOE CO3JaHHE HCKYCCTBEHHOW IKOCHCTEMBI (IIPECHOBOJIHBIM
aKBapuyM). PemieHre s5K0I0Oru4eckux 3a1ad.

7. BMOHUKA

Tema 7.1. buoHMka Kak OIHO M3 HANpPaBJeHUHA OHOJOTHM H KHOEPHETHKH.
PaccmoTrpenne OmOHMKOW 0COOEHHOCTEH MOP(O-PU3UOIOTHUECKOW OpraHU3alMyd  >KUBBIX
OpPraHU3MOB U UX UCIOJIb30BaHUS I CO3/IaHUS COBEPILIEHHBIX TEXHUUECKUX CUCTEM U yCTPONCTB
II0 QHAJIOTUU C JKMBBIMM CUCTEMAMHU. [IpunHyunsl u npumepsvl UCNONAb308AHU 8 XO3AUCMBEHHOU
desmenvbHoCmuU 1t00etl MOppo-PyHKYUOHATLHBIX Yepm OPeaHUu3ayul pacmeHutiy HCUBOMHUBIX.

JdemMoHcTpanuu

Mopenu cki1aq4aTon CTPYKTYpPhl, UCIIOJIB3YEMOU B CTPOUTEIILCTBE.

TpyGuareie CTPYKTYpBI B )KHBOW MPUPOJE U TEXHUKE.

AdpoIMHAMMYECKUE U THAPOJNHAMHAYECKHE YCTPOUCTBA B )KUBOW ITPUPOJIE U TEXHUKE.

JKCKypCUH

MHnoeoobpa3zue 6u00s.

Ceszonnvie (8ecennue, oceHHUE) USMEHEHUsL 8 RPUPOOe.

Mmnozoobpaszue copmoé KyIbmypHwlX pacmenuli U HOopoo0 OOMAUIHUX HCUBOMHUBIX,
Memoobl ux evieedeHuss (CeneKyuoHnas Cmanyus, NAeMeHHas (hepma, CenbCKOXO3AUCTBEHHAS.
evbicmaeska). Ecmecmeennvie u uckyccmeenmvle 3KOCUCmemMbvl c60e20 patloHd.

Ipumepnvie memul pecpepamos (00Kk1a008), UHOUBUIYANLHBIX NPOEKMOE

» Kierounas Teopusi CTpoeHHsI OpraHu3MoB. VcTopus 1 COBpeMEHHOE COCTOSIHHE.

* Hacnencreennas nagopmariys v nepeiava ee u3 NOKOJICHUS B IOKOJICHHE.

* JIpamaTtruyeckue CTpaHUIbl B ICTOPUH Pa3BUTHUS T€HETUKU.

* Ycnexu cCOBpEMEHHOM IT'€HETUKU B MEIULIMHE U 3/IpaBOOXPAHEHUH.

* Mctopus pa3BuTHs 3BOJIIOIMOHHBIX Haeil 1o Y./lapBuHa.

* «Cuctema npupoas» K.JIunues u ee 3HaueHue 11 pa3BUTUS OUOJIOTHH.

» CoBpeMeHHbIE TPEJICTAaBICHHS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLIUU.

* CoBpeMeHHbIE NIPEJCTABICHUS O 3apOKIECHUH KU3HU. PacCMOTpEHNE 1 OLIEHKa
Pa3IMYHBIX THIIOTE3 IPOUCXOXKICHUS

* CoBpeMEHHBIN dTan pa3BUTHsA deloBedecTBA. UYemoBeueckue packl. OmMacHOCTh
pacusma.
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» BoznelicTBue yenmoBeka Ha IPUPOJTY HA PA3IMIHBIX dTarax Pa3sBUTHS YEIOBEUCCKOTO
o011ecTBa.

* BiusiHre OKpyKaromiel Cpe/ibl U €€ 3arpsi3HEHUS] Ha Pa3BUTUE OPTaHU3MOB.

* BiusHue kypeHHs, ynoTpeOaeHUs alKOrojisl U HAPKOTHKOB POJIUTEIAMHU Ha
AMOPHOHAIILHOE Pa3BUTHE PEOCHKA.

* BuramuHubl, epMeHTBI, TOPMOHBI M MX POJb B OpraHu3zMe. HapyieHus nmpu ux
HEJIOCTAaTKE U U30BITKE.

o [IpyyuHBI U TPAHMIBI YCTOWYUBOCTH OHOC(hEphl K BO3JACHCTBHIO JEATCIBHOCTH
JIIOJICH.

* BuoIEeHO3bI (PKOCHCTEMBI) Pa3HOIO YPOBHSA M HMX COMOJYMHEHHOCTHh B TJI00aIbHOU
aKocHucTeMe — Ouocdepe.

* BujioBOE M KO0JIOrHYECKOE pa3HooOpa3ne OMOIICHO3a KaK OCHOBA €r0 YCTOHYHUBOCTH.

. HOBBIH_ICHI/IG HpOIIyKTI/IBHOCTI/I (I)OTOCI/IHT€33, B I/ICKYCCTBCHHBIX O9KOJIOTHUYCCKHUX
CHCTEMAX.

hd Pa3J'II/I‘~IHI>I€ 3KOJIOTHYCCKHC HI/IpaMI/II[bI U COOTHOIICHUS OpFaHI/I3MOB Ha Ka)KILOﬁ nx
CTYIICHH.

® HYTI/I IIOBBILIICHUA 6I/IOJIOFI/I‘-IGCKOIL/’I HpOIIyKTI/IBHOCTI/I B I/ICKYCCTBCHHI)IX 3KOCUCTEMAX.

* Poab mpaBUTEIBCTBEHHBIX W OOINECTBEHHBIX JKOJOTMYCCKUX OpraHu3aliii B
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COBPCMCHHBIX PAa3BUTBIX CTpaHax.

* PannoHanpHOE WCHONB30BaHWE W OXpaHa HE BO300HOBISIEMBIX IPHUPOIHBIX
pecypcoB(Ha KOHKPETHBIX IPUMEPAX ).

* OmacHOCTh TI100aNbHBIX HapylleHui B Onocepe. O30HOBBIE «IBIPBI», KUCIOTHBIC
JIOKIW, CMOI' U X MPEAOTBPAILCHHE.

* DKOJIOTHYECKHE KPU3UCHI M dKojormdeckue karactpodsl. [IpenoTBpamenne nx
BO3HHUKHOBCHUA.

6. TEMATUYECKOE IINIAHUPOBAHUE
[Ipn peanuzanuu coaepxkanus 00MIE00pa30BaTENbHON yYEOHOH —TUCITUTUIMHBI
«buonorus» B npenenax ocsoerus OITOIT CIIO na 6a3ze ocHOBHOro 00mIero 00Opa3oBaHUS C
HOJy4eHHUEM CpeIHero obuero oopazoBaHus yueOHas Harpy3ka oOydaroIUXcs COCTaBiseT 58
4acoB, U3 HUX ayIuTOpHas (00s3aTenpHas) yueOHast Harpy3Kka, BKIIOYas IPaKTUYECKUE 3aHATHS,
— 584acos;
6.1. TeMaTH4eckuii MJIaH y4eOHOH TUCIUTLIHHBI

Buabl yueoHoit

padoTkI,
BKJIHOYas DopmMbI
CaMOCTOSITEIbHY ~ | TEKyLIero
10 S | koHTpOJIA
[) ©
.N;_ Pa3neJibl 4 TeMbl paGoTy CTY1eHTOB g | yenesaemocTn
n/ |IMCIHIINHBI UTPYA0EMKOCTH (B = | (no nedenam
=
s yacax) g | cemecmpa)
2
3) = dopma
g b = = 5 P .
AR 27 = £ | MPOMEKYTOUHO
= 2 S
= = | = = E g g =2 & aTTrecTalmu (no
g 3|25 5 &3 2 S | cemecmpam)
= = | S J| ¥ © o = >
) o) g @ < g =) o]
O T BE=nR |51 = O
PA3JEJI 1. YYEHUE O KJIETKE
Tema 1.1. Xumnueckas 5 5 YcTHBIN o1poc;
opranu3anus KJIC€TKH. TECTUPOBAHUE;
1.Knetka - asiemeHTapHas IMCBMEHHLLH
YKUBAasi CUCTEMa U OCHOBHAs
OIIpOC;

CTPYKTYpHO-(DyHKIIMOHAJIbHAS
€IMHHIIA BCEX KUBBIX KOJUIOKBHUYM
opranusmoB. 2.Kpartkas
UCTOPUS U3YUEHUS KIIETKH.
3.XuMuyeckasi opranu3aus
KJIETKU.

4.0Opranuyeckue u
HEOpraHUYecKHe BellecTBa
KJIETKU U KUBBIX OPTaHU3MOB.
benku, yrneBojbl, JIUMUBL,
HYKJIEMHOBBIE KHCIIOTHI U X
pOJIb B KJIETKE.

Tema 1.2. CTtpoenue u 'Y CTHBIN 0npoc;
GyHKUMM KICTKH.

T TECTUPOBAHHUE;
Ilpokapuotnueckue u CEMEHHbII
9yKapUOTHYECKHUE KIIETKH.

OIIPOC;

Bupycel kak HekneTouHas
(dbopMa KH3HU U UX 3HAYCHHE. KOJLTOKBHYM
2. bopr0a ¢ BUPYCHBIMU
3aboneBanusmu (CITU u 1p.)
3.IluTomnna3sma ¥ KiIeToO4YHAas
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MemOpaHa. OpraHoubl
KJIETKH.

Tema 1.3. O0MeH BelecTB
U TIpeBpallieHNe JHEPTuM B
KJIETKE.

1.IInactuyeckuii u
JHEPreTHYECKU OOMEH.
Crtpoenue u QyHKIIUN
XPOMOCOM.

2. JIHK - Hocutenn
HaCJICJICTBEHHOM
nHopmanuu. 3.Perumkanus
JHK. I'en. I'enetnueckuii
koj. buocunres Oeka.

'Y CTHBII Onpoc;
TECTUPOBAHUC;
MACHLMEHHBIH
OIIpOC;
KOJJIOKBUYM

Tema 1.4. JKusHeHHbIH
HMKJ KJIETKH.

1.Knetku u ux paznooOpaszue
B MHOTOKJICTOYHOM
OpraHu3Mme.

2. JlupdepenmnupoBKa KIETOK.
3.Kinerounas Teopus
CTPOCHHS OPraHU3MOB.
Murto3. [{utokuHes.

'Y CTHBIN onpoc;
TEeCTUPOBAHUE;
MICbMCHHBIN
OTIPOC;
KOJUTOKBUYM

Hmozo no pazoeny 1:

6

2

PA3EJI 2. OPTAHU3M. PA3M

HOKEHUE U UHANBUAYAJBHOE PA3BUTHE

OPI'AHU3MOB

Tema 2.1. Pa3mHoxkeHue 2 5 'Y cTHBIN onpoc;
OPraHu3MOB. TECTUPOBAHUE;
1.Opranusm - eaAMHOE 1IEN0E. NMCEMEHHLLH
MHorooOpasue opraHu3MoB. )
2.Pa3MHOXEHUE - BaKHEN1Iee OTPOc;
CBOMCTBO >KMBBIX OPTaHU3MOB. KOJLTOKBHYM
3.ITonoBoe u 6ecnomnoe

pasMHO)XeHHe. Menos.

OO6pazoBaHue MOJOBBIX

KJIETOK UM OIUIOJI0TBOPEHUE.

Tema 2.2. 'Y CTHBIN Onpoc;
NuauBuayajabHoe 4 TECTUPOBAHHUE;
pa3BuTHE OPraHu3Ma. MM CHMEHHBIN
1.OMOproHaIbHBIHN dTan orIpoc;
OHTOT'€HE3a. KOJUIOKBHYM

2.OCHOBHBIE CTaAUH
SMOPHUOHAIBHOTO Pa3BUTHSL.
Opranorenes.
IToctamOpHoHanbHOE
pa3BUTHE.

3.CX0acTBO 3apoableit
MIPEACTABUTENEHN pa3HbIX
TPy TO3BOHOYHBIX KaK
CBUJIETENBCTBO UX
9BOJIIOLIMOHHOTO POJCTBA.
4 ITpuynHbBI HapyIIEHUH B
pa3BUTUU OPTaHU3MOB.

Tema 2.3.
HNuauBuayanbHoe
pa3BUTHE YeJIOBEKA.
1.PennponykTuBHO
3710pOBBE.
2.IlocnencrBus

'Y CcTHBIN onpoc;
TECTUPOBAHUE;
MACbMEHHBIN
OIIpOC;
KOJIJIOKBUYM

14




BIIVSTHUS aJIKOTr0JI4,
HUKOTHHA,
HapKOTHYECKUX
BEILIECTB, 3arpsA3HECHUS
Cpellbl Ha pa3BUTHUE
YyeJioBeKa.

Hmozo no pazoeny 2.

6

2

PA3JEJ 3. OCHOBBI TEHETUKHA U CEJIEKLIUU

Tema 3.1. OcHOBBI YUeHHUSI
0 HACJIEACTBEHHOCTH U
H3MEHYHBOCTH.
1.I'eneTuka - Hayka o
3aKOHOMEPHOCTSIX
HACJIEACTBEHHOCTH U
A3MEHYNBOCTH
OpraHU3MOB.

2.I'. Menpens -
OCHOBOIOJI0HUK
TE€HETUKU.

3 I'eneTnueckas
TEPMHUHOJIOTHUS
CHUMBOJIHKA. 3aKOHEI
TE€HETHKH,
yCTaHOBJICHHBIE [ .
Mennenem.
3.MoHorubpuaHoe 1
TUTUOPUIHOE
CKpEITUBaHHE
XpOMOCOMHas1 TEOPHs
HaCJIEACTBEHHOCTH.
4.B3anMmoieiicTBre
reHoB. ['eHernka mo:ja.
CLeIIeHHOE C IT0JIOM
HacJeI0BaHUE.
5.3HayeHne reHeTUKU
IUUIA CENEKIINH U
MEIULINHEL
6.HacnencTtBeHHbIe
00JIC3HU YeJIoBEKa, UX
MPUYUHBI U
npoduIakTUKA.

2

2

'Y CTHBIN Onpoc;
TECTUPOBAHUC;
MACHLMEHHBIH
OIIpOC;
KOJJIOKBUYM

Tema 3.2. 3akoHOMEpHOCTH
U3MEHYUBOCTH.

1.HacnencrBenHas, Win
TeHOTHUITNYECKasd,
U3MEHUYUBOCTD.
MoaudukarmonHasi, uin
HeHacJeJICTBEHHad,
N3MEHYUBOCTE.

2.I'enernka 4enoBeka.
I'eneTnka 1 MegUIIMHA.
MarepuaibHbIE OCHOBBI
HaCJIEACTBEHHOCTH U
U3MEHUYUBOCTH.

3.I'eHeTrka 1 3BOIIOLIMOHHAS
Teopusi. ['eHeTHKa MONyJSIIUH.

'Y CcTHBIN onpoc;
TECTUPOBAHUE;
MACbMEHHBIN
OIIpOC;
KOJUTOKBUYM
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Tema 3.3. OcHOBEBI
ceJIEeKIIUU PacTeHuid,
JKHBOTHBIX U
MHKPOOPTraHU3MOB.
1.I'eneruka - TeopeTuyeckas
OCHOBA CEJIEKIHH.
2.0OoMantHuBaHue JKUBOTHBIX
Y BBIpAIMBaHUE KYIbTYPHBIX
pacTeHul - Ha4aJIbHbIE ITAIbI
CEJIEKIIHH.

VYuenune H. M. BaBunosa o
LIEHTpax MHOTrooOpasus u
MIPOUCXOXKIACHUS KYTbTYPHBIX
pactenuii. 3.OCHOBHBIC
METO/IbI CEJIEKIIUH:
rudpuIM3aIms u
HCKYCCTBEHHBIH 0TOOP.
4.OCcHOBHbBIE IOCTHKEHHUS
COBPEMEHHOM CENEKIUU
KYJIbTYPHBIX PACTCHHIH,
JIOMAIIHUX )KUBOTHBIX U
MHKPOOPTaHU3MOB.
5.buoTtexHoiorus, ee
JOCTUKCHHUS W IEPCTICKTUBBI
pa3BuTHs. 6.9THYECKHE
ACIEKThl HEKOTOPBIX
JIOCTHKEHHUH B
OHMOTEXHOJIOTHUH.
7.KitoHnpoBaHue )KUBOTHBIX
(mpoGIieMbl KJIOHUPOBAHMS
YeloBeKa).

'Y CTHBIN Onpoc;
TECTUPOBAHUE;
MACHLMEHHBIH
OIIpOC;
KOJJIOKBUYM

Hmozo no pazoeny 3:

6

)

PAZIEJ 4. TPOUCXOKAEHUE U PASBUTHUE ’)KU3HU HA 3EMJIE.

3BOJIIOLIMOHHOE
YUYEHHUE

Tema 4.1. IIpoucxo:xxaenune

'Y CTHBIN onpoc;

U HavaJibHbIE ITAIbI 2 2 TECTUPOBAHUE;
Pa3sBHUTHA KH3HH Ha 3eMmuie. MCbMEHHBIN
1.I'nnoTe3b! NpOUCXOKACHUS orpoc;
JKH3HH. Z.HsyquUI/Ie OCHOBHEIX KOTTOKBIYM
3aKOHOMEPHOCTEHN
BO3HUKHOBEHHSI, pa3BUTHUS U
CYILIECTBOBAHMS )KU3HU Ha
3emie.
3. YcnoxHEHHE KUBBIX
OpraHU3MOB B TIpoOIecce
sBoonu. 4. MHorooOpasue
YKUBOT'O MUpa Ha 3eMJjie U
COBpPEMEHHas! €ro
OpraHu3aIms.
Tema 4.2. I/ICTOPHSI 'Y CTHBIN OIIpOC;
pa3EHTHﬂ 3BOJIOIHUOHHBIX 4 TECTUPOBAHUE;
Haeu. [UCHMEHHBIN
1. 3nauenue pabdor K. JIunnes, onpoc;
PK. b. Jlamapka B pa3BUTHH KOJLIOKBHYM

SBOJIOIMOHHBIX HIEH B
OHOJIOTHH.

16




2. Posib 3BOTIOIIMOHHOTO
yaeHHs B QOPMUPOBAHUHI
COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUM KapTHUHBI MUpA.

Tema 4.3.

MukpodBoTionus u
MAaKPOIBOIIOLHS.

1. Konnemus Buaa, ero
kputepuu. [lomynsauus-
CTPYKTypHasi eAMHMIIA BUJIA U
IBOIIIONIHH. 2.[/[BHKyIITHE
CHJIBI 3BOJTIOIUH.
CuHreTnueckas Teopus
IBOJIIOLIHH.
3.MHuKpPO3BOIOLHS.
CoBpeMeHHbIe MPeACTaBICHUS
o Busiooopaszosanuu(C. C.
Yersepukos, M.
N.1lImaneraysen).
4.MakpO3BOJIIOIIHUSL.
Jloka3zaTenbCcTBa HBOJIIOIHH.
5. CoxpaneHue
OMOJIOTUYECKOTO
MHOT000pa3us Kak OCHOBA
ycroitunBoctr Onochepsin
MIPOrPECCUBHOTO €€ Pa3BUTHS.
[IpuurHbBI BBIMUPaHUS BUIOB.
6.0OcHOBHBIC HAIIPABIICHUS
3BOJTIOIIMOHHOTO TTporpecca.
7.buonornueckuit mporpecc u
OMOJIOTHYECKUH perpecc.

'Y CTHBIN onpoc;
TEeCTUPOBAHUE;
MUCbMEHHBIN
OTIpOC;
KOJJTIOKBUYM

Hmozo no pazoeny 4:

10 |4

PA3JEJI 5. MPOUCXOXJIEHUA

E YEJIOBEKA.

Tema 5.1. AuTpOnorenes.
1.9Bonro1IMs MPUMATOB.
CoBpeMeHHbIE THUIOTE3BI O
MIPOUCXOKICHNUH YEIOBEKa.
2.Jloka3zaTelbCcTBa POJCTBA
YeJI0BEeKa C MIICKOTTHTAIOIINMHY|
KUBOTHBIMHU.

3. DTarbl SBONIOIHIH
9eJI0BEKa.

'Y CTHBIN ONpoC;
TECTUPOBAHUE;
MM CHMEHHBIN
OIpoC;
KOJIJIOKBUYM

Tema 5.2. UestoBeueckue
pachbl.

1.PoacTtBO W €IUHCTBO
HpOI/ICXO}K,ZIeHI/Iﬂ
YEITOBCUYCCKUX pac.
2. Kputnka pacuzma.

'Y CTHBIN OIIpOC;
TECTUPOBAHUE;
MACHMEHHBIHN
OIpoC;
KOJIJIOKBUYM

Hmozo no pazoeny 5:

PA3IEJI 6. OCHOBBI OKOJIOI'MHN

Tema 6.1. IxoJiorus -
HayKa o
B3aUMOOTHOIICHUAX
OPraHM3MoOB MeX1y co00M
U OKpYyKaloleii cpenoii.

'Y CcTHBIN onpoc;
TECTUPOBAHUE;
MACbMEHHBIN
OIIpOC;
KOJIJIOKBUYM
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1.Dxonornyeckue HhakTopsl,
WX 3HAYCHUE B KU3HHU
OpraHU3MOB.

ZIKOJIOTUYECKHE CHCTEMBI.
BuoBas 1 mpocTpaHCTBEHHAS
CTPYKTYpa 3KOCHUCTEM.
3.I1umieBbie CBA3M,
KPYTrOBOPOT BEIIECTB U
MpEeBpaIICHUE YPHEPTUU B
akocucteMax. 4. MexBHUI0BbIC
B3aUMOOTHOIIIEHUS B
AKOCHUCTEME: KOHKYPCHIIHS,
CHUMOMO03, XUIITHHIECTBO,
Mapa3uTU3M.

5.I1pnunHbI yCTOHYMBOCTH U
CMEHBI YKOCHUCTEM.
Cyxueccun. 6.VckyccTBeHHbIE
CcOo0011IeCTBA -
arpo’KOCUCTEMBI U
YPOOIKOCHUCTEMBI.

Tema 6.2. Buocdepa -
IJ100AJILHAS DKOCHCTEMA.

1.Yuenue B. .
Bepuaackoro 0
orochepe.

2.Ponb JKUBBIX
OpraHu3MoB B 6uocdepe.
33buomacca.
4.Kpyrosopot
BOKHEHIINX OHMOTEHHBIX
PIIEMEHTOB (Ha mpuMepe
yriepoja, a3oTa u 1p.) B
ouocdepe.

'Y CTHBIN onpoc;
TEeCTUPOBAHUE;
MICHbMEHHBIN
OTIPOC;
KOJUJTOKBUYM

Tema 6.3. Buocdepa u
YeJI0BeK.

1.13menenus B 6uochepe.
[TocnencTBust neATEIBHOCTH
YEJIOBEKa B OKPYKAIOIIEH
cpene.

2.BosneiicTBre
MIPOU3BOJICTBEHHOU
NesITeIbHOCTH Ha
OKPYKaOIIYIO CPENy B
oOxactu cBoel Oynyiei
npodeccumu.

3.bepexHoe OTHONIIEHUE K
OMOJIOTUYECKIM 00BEKTaM
(pacTeHHsM | )KUBOTHBIM U HX
coO00IIIeCTBAM) M UX OXpaHa

'Y CTHBIN OIpoC;
TECTUPOBAHUE;
MM CHMEHHBIHN
OIpoC;
KOJIJIOKBUYM

Hmozo no pazoeny 6:

PA3JIEJ 7. BUOHUKA
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Tema 7.1. Buonuka
1 KaKOJIHO U3
HanpaBJIeHU i

1.Paccmotpenue
OpTaHU3aIH KUBBIX

OpraHnu3MoOB U UX
HCIIOJIb30BaHUA I

JKUBBIMHU CHCTEMaMHU.
HUCIOIb30BAHUSA B
X031 CTBEHHOU
NEeITeIbHOCTHU JII0JIEH

4epT OpraHu3anuu

OMOJIOTUM M KHOEPHeTHKH.

OMOHUKON 0COOCHHOCTEH
Mopdo-pusnonornueckoi

CO3/JIaHUSI COBEPLIECHHBIX
TEXHUYECKUX CUCTEM U
YCTPOWCTB 10 aHAJIOTUU C

2.IIpuHIMIBI U TPUMEPBI

MOp(o-PpyHKIIMOHATBHBIX

paCTeHHﬁH JKHNBOTHBIX.

'Y CTHBIH OIIPOC;
TECTUPOBAHUE;
[MICbMEHHBINA OIPOC;
KOJUIOKBUYM

Hmozo no pazoeny 7:

2 2

UTOoro
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Hrorosas arrecramus B popme nudppepeHIuPOBAHHOIO 3a4€Ta.

Conepxanue o0yueHHs

XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOM JIEATEIHHOCTH CTY/ICHTOB
(Ha ypoBHE y4€OHBIX JEHCTBUI)

PA3JIEJI 1. YYHEHHUE

3HaTh: JTanbl pPa3BUTHS KJIETOYHOM TEOPHH; OCHOBHBIE IOJIOKEHUS
KJICTOYHOM Teopuu U e€ 3HaueHue A GOpMHPOBAHUSA OMOIOIMYECKHX
MOHSTHI; 3JIEMEHTApHBIN COCTaB KJIETKH; 0OIMe MPU3HAKH KUBOTO
OpraHM3Ma; OPraHOMbI KJIETKH; CTPOCHUE SA1pa U XPOMOCOM; 3HAUEHHUE
Ouojoruy Uil  NOHMMaHHS  €IMHCTBA  BCEro  JKUBOIO W
B3aMMO3aBUCHUMOCTH BCeX YacTei 6nocdepsl 3emi;

YMeTb: IPUMEHSAThH 3HaHUS [IPH BBITIOJTHEHUH CaMOCTOSITENIbHOM paboThI;
BJIaJIeTh TEPMHUHOJIOTHEH TEMBI; CAMOCTOSTEIBHO PadOTaTh C YUEOHUKOM

O KVIETKE -
U aHAIM3UPOBATh pPE3yJbTaThl BBHINOJHEHHOW pabOThl; CpaBHUBATH
cTpoeHue OaKTepUalbHOM, pPACTUTEIBHOM M KUBOTHOM  KIIETOK;
CpPaBHMBATh CTPOEHHUE MPOKAPHUOTUYECKON U DYKapHOTUYECKOM KIIETOK.
Banagers: OCHOBOIOJIAralOIIMMU TOHATUSMU M TNPEACTABICHUSAMU O
KUBOW IIpHUpoJie, €€ YPOBHEBOM OpraHW3allud U 3BOJIOLUHU; YBEPEHHOE
0JIb30BaHKUE OMOJOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKON HaBbIKaMU
M3y4eHHsi OMOJIOTHUECKUX 00BEKTOB.
3HaTh: OCHOBHBIC IIOHATHUS; OHTOTE€HE3, SMOpuoreHes, Onacryna,
PA3JIEJI 2. racTpynia, HeWpyaa, THCTOTE€HE3, OpraHOTEHEe3, MOopyja, OJIacTOIENb;
PASMHOKEHHUE MIEPUOAU3ALIUIO OHTOI'€HE3A; 0XapaKTepUu30BaTh IIPOLIECCHI,
OPTAHU3MOB A MPOTEKAMINEe Ha CTaAWsIX 3>MOpPHUOTEHE3a; MO3HAKOMHUTH C 3aKOHOM
NHIANBUAYAJIBHOE | 3aposiiieBoro cxoacTaa.
PA3BBUTHE Ymerb: 00001aTh, aHATU3UPOBATh W BOCIPUHUMATh HWH(POPMAIHIO O
OPI'AHU3MOB 3aKOHOMEPHOCTSX  SMOpPHMOHAIBHOTO  (3apOABIINIEBOTO)  Pa3BHUTHUS
OpPraHU3MOB,  €ro  IUTOJOTMYECKMX  OCHOBAaX,  YIIyOMTb U
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CUCTeMATHU3UpPOBaTh 3HAHUS 00 OHTOTCHE3e OPTraHW3MOB;, YyMEHUE
CaMOCTOSITENTFHO HAaXOIHWTh OTIWYMS MHUTO3a OT Mel03a, OINpenelss
IBOJIIOIIMOHHYIO POJIb ATHX BUIOB JIEJICHUS KIETKH, yMEHUS paboTarh ¢
TaOJMMIIaMK, y3HAaBaTh OPraHbl M CUCTEMbl OPraHOB Ha pPHCYHKaXx;
PacKphITh 3aBUCHMOCTH OHTOTEHE3a OT YCJIOBHM OKpYXKAIOIIEH Cpeibl
(GhopMHUpPOBATh HAYYHUTh yUAIIUXCs POPMYITUPOBATH BHIBOJIBI, HAXOIUTH U
aAHATM3UPOBATH HHPOPMAIIHIO O KUBBIX 00HEKTAX;

Buamerb: OCHOBOIOJIATAIONIMMH TIOHSATHSAMU W TIPEACTABICHUSIMH O
Pa3BUTHUU KMBBIX OPraHU3MOB, HABBIKAMH H3YYCHHSI OMOJIOTHYECKUX
OOBEKTOB, HAaBBIKAMU NPUMEHSTHh 3HAHHUS IO OWOJIOTUM B HAYYHOM
JESITeNbHOCTH M 00pa3oBaTeNbHOM  TpoOIlecce, TMpH  PEHICHUU
MPAKTUYECCKHX 3a/1a4

PAJIEJI 4.
MPOUCXOXIEHUE
W PA3BUTHUE
"KU3HU HA 3EMIE.
YBOJIIOIMOHHOE
YYEHUE

3uarh: OCHOBHBIC TIOHSATHS, OHTOI€HE3, SMOpHOreHe3, Omacryina,
racTpyna, Helpyia, THCTOr€He3, OpraHoreHe3, MopyJia, OJIaCTOLElb;
[IEPUOIU3ALIUIO OHTOT'€HE3a; 0XapaKTepu30BaTh IIPOLIECCHI,
IpoTeKalollie Ha CTaAuAX 3MOpHUOreHe3a; MO3HAKOMHUTb C 3aKOHOM
3apOJIbIILIEBOTO CXO/CTBA.

YMeTb:  SKCIEPUMEHTAJIbHBIM  IyTEM  BBIABIATH  AJalTUBHBIC
OCOOCHHOCTH OpPraHU3MOB, UX OTHOCHUTEIBHBIM XapakTep, 000011aTh,
aHaJM3UpPOBaTh M BOCIPUHHUMATh HHMOPMALUIO O MPOUCXOXKICHUU
PasBUTHUA JKHU3HW Ha 3eMJIC; OTCTamBaTb MHCHHUEC, O COXpPaHCHUU
OMO0JIOrNYEeCKOro MHOI000pa3Hs Kak OCHOBE YCTOMUMBOCTH OHOChEpHI U
IPOTPECCUBHOIO €€ pa3BUTHA, BHIABIATH IPUYUHBLI BBIMUPAHUA BHUIO0B,
Buajgerb: OCHOBOIOJIATAIOUIMMM TOHATUSAMU U TPEACTaBICHUSIMH O
Pa3BUTHUHN KHUBBIX OPraHU3MOB, HABLIKAMH H3YUYCHUSA OHMOJIOTHYECKUX
O0BEKTOB, HaBbIKAMU IPUMEHSTHh 3HAHHUA 10 OWOJIOTMM B HAay4HOM
NEeSATeIbHOCTM M 00pa3oBaTEeIbHOM  Ipoliecce, MpH  PElIeHUU
MPAKTUYECKHX 3a/1a4;

PA3JIEJI 5.
MPOUCXOXKIEHUE
YEJOBEKA.

3HaTh: OCHOBHBIE MTOHTHS; TUIIOTE3bI IPOUCXOMKICHUS YEIIOBEKA, .
YMerb:  CTpOMTh  JOKa3aTelbHyl0 0a3y 1O  CpaBHUTEIbHOMN
XapaKTepUCTHKE YeJI0BeKa U IPUMATOB, JOKa3bIBasi UX POACTBO.
Bnagers: OCHOBOIOJIAralOIIMMU TOHATUSMU M TNPEACTABICHUSAMU O
Pa3BUTHUU >KMBBIX OPraHM3MOB, HaBBIKAMHM H3YYE€HUS OHMOJIOTHYECKHX
O00BEKTOB, HaBBIKAMH NPUMEHSTHh 3HAHHUA IO OWOJOTMM B HAy4HOM
JESITeIbHOCTH M 00pa3oBaTENbHOM  IIpOLlECCe, MPH  PELICHUU
MIPAKTUYECKHX 33134,

PA3JIE 6.
OCHOBBI
SKOJIOT N

3Harh: DSKoJoTMYeckhe (AaKTOpbl M HMX BIHUAHHUS Ha OPraHU3MBL,
3HAKOMCTBO C  DJKOJIOTMYECKUMHU  CUCTEMaMH, UX BHUIOBOW W
MIPOCTPAHCTBEHHOU CTPYKTYypamu, OTJINYUTENbHBIC MIPU3HAKU
HCKYCCTBEHHBIX COOOIIECTB — arpodKOCUCTEMBI U YPOOIKOCUCTEMBI.
YMeTb: OOBACHATH NPUYUHBI YCTOMYMBOCTH U CMEHBI DKOCHCTEM,
CTPOUTH SIPYCHOCTh PACTUTEJILHOTO COOOIIECTBA, MUILEBbIE IIETIH U CETH
B OHOIIEHO3€, a TaKXke 3KOJOTMYecKHe MHUpaMUibl, JOKa3blBaTh pOJIb
KHUBBIX OPraHU3MOB B Onoc(epe Ha KOHKPETHBIX IpUMepax.

Baagerb: OCHOBOMOJIAralOIMMHU TOHATHSAMU M IPEACTABICHUSAMHU O
Pa3BUTHM KMBBIX OPraHU3MOB, HaBBIKAMH H3YYEHHUS OMOIOTHYECKUX
OOBEKTOB, HaBbIKAMH NPHUMEHSATH 3HAHUS MO OWMOJOTMM B HAy4yHOU
NeSITeIbHOCTM M 00pa3oBaTelIbHOM  Tpolecce, TMpH  pPELICHUU
MIPAaKTHYECKUX 33/a4,

PA3JIEJ 7.
BUOHUKA

3HaTh: 3HAKOMCTBO C TPyOYaThbIMHM CTPYKTYpamMH B XXKHUBOW HpPUPOAE U
TE€XHHKE, aDPOAUHAMUYCCKUMU U TUAPOAUHAMUYECKUMU YCTPOMCTBAMHU B
YKUBOM IPUPOJI€ U TEXHUKE, O3HAKOMJICHUE C IPUMEPAMHU UCIOIb30BaHUS
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B XO3AWCTBEHHOH NEATETBHOCTH oA MOpPPO(YHKIIMOHAIBHBIX YEpT
OpraHM3al¥M PACTEHUH M SKUBOTHBIX IIPH CO3JAHMHM COBEPIICHHBIX
TEXHUYECKUX CUCTEM U YCTPOMCTB 110 AHAJIIOTUH C )KUBBIMH CHCTEMAMM.
YMeTb: CTPOUTH MOJEIM CKJIAI4aTOd CTPYKTYpBI, HCIIOJIB3yEMBIE B
CTPOMTEIILCTBE

Biagers: OCHOBOIOJIArAOIIMMU TOHATUSMU M IPEACTABICHUSAMU O
Pa3BUTHH KUBBIX OPraHU3MOB, HABBIKAMH H3YYEHHUS OHOJIOTMYECKHX
O00BEKTOB, HaBbIKAMU IPUMEHSTh 3HAHMA 110 OWOJIOTMM B HAy4YHOMH
JEATEIBHOCTY U 00pa3oBaTeIbHOM  IpOIEcCe, MpPU  PEIICHUU
IIPAKTUYECKUX 3a]ay,;

6.2. XapakTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM AeSITeJIbHOCTH CTYICHTOB.

Conepxanue o0yueHHs

XapakTepucTUKa OCHOBHBIX BUJIOB YY€OHOM JIEATEITHBHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX JICHCTBHIA)

1.03HakoMiIeHME ¢ OMOIOTMUECKUMU CUCTEMAMU Pa3HOTO YPOBHS:
KJIETKOM, OpPraHn3MOM, TIOITYJISILIEH, SKOCUCTEMOM, Onochepoi.
2.0npeneneHue poiy OMOJIIOTUU B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOH KapTUHBI MUPA U ITPAKTUYECKOMN JIESATEIBHOCTH

BBenenne o
JTOAEH.
3.00yueHue coOIII0ICHUIO TPABIII TOBEICHUS B IPUPOIE, OEpEeKHOMY
OTHOIICHHIO K OMOJIOrHYeCKHM 00BeKTaM (PaCTeHHUSM U )KUBOTHBIM U
HX COOOIIECTBAM) M KX OXpaHe

XuMnyeckas 1.Ymenue npoBOgUTh CpaBHEHUE XUMUYECKOW OpraHU3aluy KUBbIX U

Oprau3alnus KI€TKH

HEXUBBLIX OOBEKTOB.

Crpoenne n pyHKuun
KJIETKH

1.M3y4eHne cTpoeHus KJIETOK 3yKapuoT, CTPOSHHSI 1 MHOTOO0pa3Hst
KJIETOKPACTEHUH U JKUBOTHBIX C ITIOMOLIBIO

MHKPOIIpENapaTosB.

2.HabnroneHue KJIeTOK pacTeHUH U )KMBOTHBIX M0J] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax, UX OlHCaHue.

3.ITpuroroBneHue U ONUCAHNE MUKPOIPENapaToB KJIETOKPACTCHHUM.
4.CpaBHEHHE CTPOEHUS KIETOK PACTEHUN U )KUBOTHBIX MIOTOTOBBIM
MHUKpOIpPENapaTaM.

O0MeH BelIecTB U
npeBpaiieHue
JHEpPIruu B KJIeTKe

1.YMeHue cTpouTh CXeMbIPHEPreTUYeCKoro oOMeHa U OMocuHTe3a
Oenka.

2.IToy4eHne peICTaBICHHSI O TIPOCTPAHCTBEHHOU CTPYKTYpe Oerka,
moutekyn JIHK n PHK

Ku3HeHHbINH
IUKJ KJIETKH

1.0O3HaKoOMJICHHE C KIICTOYHOU TeOpHeﬁ CTPOCHUA OPraHU3MOB.
2.YMeHHe caMOCTOSITEJILHO MCKATh JOoKa3aTcJIbCTBa TOI'0, YTO KJICTKaA
— OJJICMCHTapHasA KuBag CHUCTEMAa W OCHOBHAsA CTPYKTYPHO-
(bYHKL[I/IOHaJ'II)HaSI CAWMHHUIIA BCEX KMBBIX OpPraHu3MoOB

OPI'AHUM3M. PASMHOXEHUE U THIANBUAYAJBHOE PA3SBUTHUE OPI’AHU3MOB

1.0OBnafeHue 3HaHUSIMU O PA3MHOKEHUH KaK O BaXKHEHIIIEM CBOMCTBE

Pa3mHo:xeHHE JKABBIX OPTaHU3MOB.

OpPraHu3MoB 2.YMeHHE CaMOCTOSITEIbHO HAaXOJWTh OTJIWYHS MHTO3a OT Meko03a,
ONPEAEIISIS IBOJTIOLMOHHYIO POJIb 3TUX BUIOB JAEJIEHUS KIETKU
1.03HaKoMJIEHHE C OCHOBHBIMH CTaJIMSMH OHTOTEHE3a Ha TMpUMEpe
Pa3BUTHUS TO3BOHOYHBIX KUBOTHBIX.

NuauBuayanbHoe 2.YMeHue XapaKTepH30BaTh CTAIUH ITOCTIMOPHOHAIHHOTO Pa3BUTHS

pa3BuTHe Ha IPUMEPE YEIIOBEKA.

OpraHusma 3.03HaKoMIIeHUE ¢ MPUYMHAMHU HAPYIICHUH B Pa3BUTHH OPTaHU3MOB.

4.Pa3BuTre yMeHUs MpPaBUIBHO (HOPMHUPOBATH JOKA3aTeNbHYIO 0a3y
SBOJIIOLMOHHOIO Pa3BUTHUS JKUBOTHOIO MUpa
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1. BrisiBiIeHUE M ONIMCAHUE PU3HAKOB CXOJCTBA 3apPObILIEH
YeJIOBEKA U IPYTUX ITO3BOHOYHBIX KaK TOKA3aTeNbCTBA X

HNuauBuayanbHoe
pasBHTHE 3BOJIIOLIMOHHOTO POJICTBA.
qeTOBeKa 2.IlonyueHue npeACTaBICHUS O MOCIAEACTBUSAX BIMSHUS aIKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEIECTB, 3arPsI3HEHUSI CPEJIbl Ha pa3BUTHE
Y PENPOIYKTUBHOE 3/I0POBhE YEIOBEKA.
OCHOBBI TEHETUKU U CEJEKIIUHU
1.035akoMJIeEHHME C  HACJIEACTBEHHOW W  HEHACJIEACTBEHHON
W3MEHUYUBOCTBHIO U €€ OHMOJIOTHYECKON POJBI0 B IBOJIIOIHUH KUBOTO
mupa. 2.IlomydyeHne npeacTaBiaeHUs O CBSI3U I€HETUKH U MEIUITUHBI.
3.03HaKOMJIEHHE C HACIACACTBEHHLIMU OOJIC3HSIMU 4YEIOBEKa, HX
3aKOHOMEPHOCTH | MPUYMHAMH U MTPOPUITAKTUKOM.
H3MEHYHBOCTH 4 VIzyyenue BIUSHHUS alKOrOJIM3Ma, HAPKOMAaHUM, KYpEeHHs Ha

HACJIEICTBEHHOCTh Ha BUEOMaTepuase.

5.AHanu3 (EHOTUITNICCKOW N3MCHUNBOCTH.

6. BrisgBrieHne MyTareHOB B OKpY>KaloIIei cpeqie U KOCBEHHas OlLlEHKa
BO3MOJKHOT'O UX BJIUSIHUS HAa OPTraHU3M.

OCHOBBI CeJIeKIIHA

1.ITonyueHue mpeIcTaBiICHHs O TEHETUKE KaK O TEOPETUYECKON OCHOBE
CCIICKITHH.

2.Pa3BuTHe MeTampeaMEeTHBIX YMEHHI B MIpOIECCe HAXOXKACHHUS Ha
KapTe IICHTPOB MHOTO00pa3us W TPOUCXOXKICHHUS KYJIBTYPHBIX
pacTEHHH 1 IOMAIITHUX KUBOTHBIX, OTKPBITEIX H. Y. BaBunmossim.

pacTeHuii, 3.M3yuenmne MeTo10B THOPHUIU3AIIH U HCKYCCTBEHHOTO 0TOOpA.
KUBOTHBIX H 4.Ymenue paz0OupaThCsi B ITHUECKUX  acleKTaXx HEKOTOPBIX
MHMKPOOPraHM3MoOB JIOCTIDKEHUH B OHMOTEXHOJOTHMH: KIOHHUPOBAHHH JKUBOTHBIX U
npoOieMax KIOHUPOBAHUS YEIIOBEKa.
5.03HaKOMJIEHUE C OCHOBHBIMH JOCTHKEHMSIMH COBpPEMEHHOU
CeNeKIUN KYJIbTYPHBIX PACTEeHHMH, JOMAIIHUX JKUBOTHBIX H
MHUKPOOPTaHU3MOB

IMPOUCXOKJIEHUE U PABBUTHE KU3HU HA 3EMJIE. 9BOJIIOIIMOHHOE YYEHUE

IIpoucxoxnenue u
HavajbHbIe

3Tanbl Pa3BUTHA
sKu3HM Ha 3emJie

1.AHayn3 ¥ OIICHKA Pa3INIHBIX TUIIOTE3 MPOUCXOKICHHS JKU3HH.
2.ITonydenue npeacraBneHus: 00 yCI0)KHEHUU KUBBIX OPraHU3MOB Ha
3emiie B mpoIecce IBOTIOIUH.

3.YMeHue OKCIepUMEHTAIBHBIM IyTeM BBISBISATH aJalTHBHBIC
OCOOCHHOCTH  OpPraHW3MOB, WX  OTHOCHTEIBHBIA  XapakTep.
4.0O3HaKOMJIGHHE C HEKOTOPBIMHU TMPEACTABUTEISIMH PEIKUX U
MCYE3aI0NINX BUJIOB PACTCHHI U KHBOTHBIX.

5.IIpoBenenue onucanust ocodei 0JHOro BHIa IO MOPHOIOTUYECKOMY
KPUTEPUIO NPH BBITOJIHEHUH J1a00paTOPHOM pabOTHI.

6. BbIsiBIeHHE YepT NTPUCIIOCOOJICHHOCTH OPTaHM3MOB K DPa3HBIM
cpenaM oouTaHus (BOJAHOM, HA36MHO-BO3YIITHOM, TOYBEHHOM)

Hcrtopust pazBurus
IBOJIIOLIMOHHBIX
uaei

1.M3yyeHue Hacienusi 4YelIOBEYECTBA Ha MpPHUMEpPE 3HAKOMCTBA C
ncropueit pa3Butus 3BoMOIMOHHBIX HIelK. Jlunnes, XK. b. Jlamapka
Y. JlapBuHa.

2.01ieHUBaHUE POJHM HBOJIOIMOHHOTO YYEeHHs B (HOpMUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

3.Pa3BuTHEe CHOCOOHOCTH SICHO W TOYHO H3JIaraTh CBOM MBICIIH,
JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUs, BOCHPUHUMATh U
aHAJIM3UPOBATh MHEHUSI COOECETHUKOB, NMPHU3HABas IPaBO JIPYroro
4eJI0BEKAa HA MHOE MHEHHE

Muxpo3Boaonus
"

1.03HakoMJICHHE C KOHIICNIMEH BHUAA, €€ KPHUTECPUSIMHU, MOA00p
MPUMEPOB TOTO, YTO MOMYJALMS — CTPYKTYpHas €IWHUILIA BUJA U
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MaKpO3BOJIIOIIUA

IBOJIIOLIHH.
2.03HaKOMJIEHUE C JBIDKYIIUMHUCS CHUJIAaMH OJBOJIIOLIMM U €€
JI0Ka3aTeJIbCTBAMHU.

3.YcBoeHue TOro, YTO OCHOBHBIMU HAIPAaBICHUSIMU 3BOJIOLHUOHHOIO
nporpecca SBISIOTCS OMOJIOTMYECKUH MPOTrpecCUd OMOIOTHUECKUI
perpecc.

4.YMeHHe OTCTauBaTh MHEHHE, O COXpPAaHEHHU OMOJIIOTUYECKOTO
MHOrooOpa3usi Kak OCHOBE  yCTOMYMBOCTM  Ouocdepbl U
IIPOrPECCUBHOTO €€ Pa3BUTHUS.

5.YMeHue BbISBIATH IPUUMHBI BBIMUPAHUSI BUJIOB

MNPOUCXOKJAEHUE YEJIOBEKA

AHTpONOreHe3s

1.AHanu3 1 OIIEHKA PA3JIMYHBIX TUIIOTE3 O MMPOUCXOKICHUN YeIIOBEKA.
2.Pa3BuTHE YyMEHUS CTPOHTH JOKA3ATEIbHYIO 0a3y MO CPAaBHUTEIBHON
XapaKTEPUCTHKE YEJIOBEKA U TIPUMATOB, JIOKa3bIBast UX POJICTBO.
3.BrIsiBIICHUE ITANIOB YBOJIOIIMY YEIOBEKA

YenoBeuyeckue pachbl

1.YMmenue A0Ka3bIBaTb PaBCHCTBO YCJIOBCUCCKUX paC HAa OCHOBAHHHU HUX
poAcCTBa U €AUHCTBA IPOUCXOKIACHH.

2.Pa3Butue TOJICPAHTHOCTH, KpHUTHKA pacu3Ma BO BCCX Cro
IIPOABJICHUAX

OCHOBBI 3KOJIOT'MH

IKOJIOrusi — HAYKA O
B3aMMOOTHOIIEHUSAX
OPraHu3MoOB Mex1y co00it
U OKpYsKaloLen cpeaou

1.M3ydenune 3K0I0THYeCKUX (PAKTOPOB U UX BIUSHUS HA OPTAaHU3MBI.
2.3HaKOMCTBO C OJKOJIOTHUECKHMMU CHUCTEMaMH, HX BHJIOBOWHU
MIPOCTPAHCTBEHHOHN CTPYKTYPaMH.

3.YMeHue o0bsICHITh MPUYMHBI YCTOWYUBOCTU U CMEHBI IKOCHCTEM.
4.03HaKOMJICHHE C  MEXKBHJOBBIMH  B3aUMOOTHOIICHUSIMH B
IKOCHCTEME: KOHKYPEHIIHEH, CUMOHNO030M, XHUITHAYECTBOM,
Mapa3suTU3MOM.

5.YMeHue CTpouTh APYyCHOCTh PACTUTEIHHOTO COOOIIECTBA,MUIIIEBbIC
IIENH ¥ CeTH B OMOIIEHO3€, & TAKKE IKOJIOTUICCKHIE TUPAMUJIBI.
6.3HaHMe OTIMYUTENHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCHCTEMBI  YPOOIKOCHCTEMBI.

7.0mnucanue aHTPOMOTeHHBIX U3MEHEHHH B €CTeCTBEHHBIXITPUPOIHBIX
naHamadTax CBO€i MECTHOCTH.

8.CpaBHUTEIBHOE OMKMCAHWE OJIHOM M3 €CTECTBEHHBIX MPHPOIHBIX
CUCTEM (Hanpumep, neca) u KaKou-HUOYb
arpo3KOCUCTEMBI(HATIPUMED, MIIIEHUYHOTO TOJIs).

9.CocraBieHre cXeM Tepeadn BEIeCTB U YHEPTUH T10 IETSIM ITUTaHUS
B IIPUPOJTHOM KOCHCTEME U arpoIieHO3e

Buocdepa — rnodanbHas
JIKOCHCTEMA

1.03nakomnenue ¢ yaeranem B. WM. Bepnaackoro o Guocdepekak o
rI100aTBbHOM SKOCUCTEME.

2.Hanuume mpejcTaBlieHUs O CXeMe 3KOCHCTEMBI Ha TpUMeEpe
ouoctepsl, KpPyroBOpoTe€ BEIIECTB U MPEBPAICHUUIHEPTUH B
omocdepe.

3.YMeHue noKka3plBaTh POJb JKUBBIX OpPraHU3MOB B Ouocdepe Ha
KOHKPETHBIX IIPUMEpax

buocdepa u yenoBek

1.HaxoxneHnue cBsi3u H3MEHEHUss B Ouocdepe € MOCIEICTBUIMU
JESTEIbHOCTH YEJIOBEKA B OKPYXKAIOLIEH cpesie.

2.YMeHue onpeieliaTh BO3ICHCTBHE MPOU3BOJICTBEHHOMN NEATSIIEHOCTH
Ha OKpPYXKAaWIIyl cpeay B 00lacTu cBoed Oynymiedt mpodeccu.
3.03HaKOMIIeHHE C TIO00ATBbHBIMU JKOJIOTHMYECKHMH TpoOjIeMaMu U
YMEHHE ONPEAEIIATh MyTH UX PELICHMUS.

4.0nMcaHre M DPAKTHYECKOE CO3JaHUE MCKYCCTBEHHOW IKOCHCTEMBI
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(IpecHOBOJHOTO aKBapuyma).

5.Penrenune sKoMOTMYECKHX 3a/1a4.

6./leMOHCTpUPOBAaHUEYMEHHSI TIOCTAHOBKU LI  JIEATEIBHOCTH,
IUTAHUPOBAHUSI  COOCTBEHHOM  JCATENBHOCTH I JTOCTHKCHUS
MOCTABJICHHBIX II€JICH, MPEeIBUICHUS BO3MOXKHBIX PE3yJIbTaTOB ATHX
JCHCTBUH, OpraHW3alMd CAMOKOHTPOJII W OIEHKH TOJYYeHHBIX
pe3yJIbTATOB.

7.00y4eHue COOIOICHUIO TIPABIIT MIOBEICHUSI B IPUPOJIE, OEpeKHOMY
OTHOIICHHIO K OMOJIOTHYECKUM 00BeKTaM(pacTEHHUIM, 5KUBOTHBIM U UX
COOO0IIECTBAM) M X OXPaHE.

BUOHHUKA

Buonunka xak oaHoO U3
HANpaBJIeHUH 0MOJI0THH
U KHOEPHETHKU

1.03HaKOMJICHHE C TIpUMEpPaMH HCIOJb30BaHHUS B XO3SHCTBEHHOU
NEeSATeNLHOCTH JtoJIelk MOp(hOPYHKIIMOHATBHBIX YepPT OpTaHU3aAIHUU
pacTeHWil W JKUBOTHBIX MPU CO3JAHUU COBEPIICHHBIX TEXHUYECKHX
CUCTEM U YCTPOWCTB I10 aHAJIOTUH C )KUBBIMU CHCTEMaMHU.
2.3HaKOMCTBO C TpyOuaThIMH CTPYKTYpaMH B >KMBOW MpHUpoOJe U
TEXHHKE, a’POTMHAMUYCCKUMU u THIPOIMHAMUYCCKHUMH
YCTPONCTBAMHU B )KUBOH MPHUPOJIC U TEXHUKE.

3.YMeHue cTpouTh MOJICNIN CKJIAIIaTON CTPYKTYPBI, HCIIOJIb3yeMbIC B
CTPOUTEJIbCTBE

OCHOBBI 'EHETUKHU U CEJIEKIIUHN

3akoHOMepHOCT
HHM3MEHYNBOCTH

O3HaKOMJIEHHE C HACJIEICTBEHHON 1 HEHACIIEICTBEHHON U3MEHYUBOCTHIO
1 ee OMOJIOTUYECKOM POJIBIO B ABOIIIOIMHU KUBOro Mupa.llomyuenue
MIPEICTABICHUS O CBSA3U F€HETUKHU U MEAULIUHBI.

O3HakOMJICHHE C HACJIEICTBEHHBIMU OOJIE3HSIMHU YETIOBEKa, UX
MIPUYMHAMU U POPUIAKTUKOM.

W3ydeHue BIusHUSA aJIKOrOJIU3Ma, HAPKOMAHUU, KypeHHs Ha
HaCJIEICTBEHHOCTh Ha BUeOMaTepuae.

Ananu3 (peHOTUNMYECKONW U3MEHUYNBOCTHU. BhIsIBIeHNE MyTareHoB B
OKpY’Karollel cpesie 1 KOCBEHHasl OLlEHKa BO3MOXKHOT'O UX BIUSHUS Ha
OpPTaHM3M.

OcHoBBI
ceJIeKIUHU
pacreHuii,
KHUBOTHBIX H
MHKPOOPraHu3Mo
B

[TonydyeHue npeacTaBiIeHUs: O TECHETUKE KAK O TEOPETHUYECKON OCHOBE
CEJIEKIIUM.

Pa3BuTne MetanpeaMeTHbIX YMEHUI B MPOLIECCE HAXOKICHUS HAa KapTe
LIEHTPOB MHOTOO0PA3Ms ¥ MPOUCXOKICHHS KyIbTYPHBIX paCTEHUH U
JIOMAIIHUX )KUBOTHBIX, OTKPBITEIX H. 1. BaBunoBeim.

N3ydenne MeTo10B THOPHUIN3AIMY U UICKYCCTBEHHOTO 0TOOpa. YMeHue
pazbupaThcs B STUYECKUX ACMEKTaX HEKOTOPHIX JOCTUXKEHUMN B
OMOTEXHOJIOTHH: KIOHUPOBAHUY JKUBOTHBIX M MPOOIeMax
KJIOHUPOBaHUA yenoBeKka. O3HAKOMIIEHHE C OCHOBHBIMH TIOCTHKEHUSIMU
COBPEMEHHOM CENEKIINU KYIbTYPHBIX PACTCHUH, JOMAIIIHUX KUBOTHBIX U
MHKPOOPTraHU3MOB

MPOUCXOXKIEHUE U PASBBUTHUE )KU3HU HA 3EMJIE. DBOJIIOHUOHHOE YYEHHUE
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IIpoucxoxnenue
HHAYAJIbHbIE

3Tanbl Pa3BUTHA
JKH3HHM Ha 3emuie

AHanu3 U OllEHKA Pa3IMYHbIX THIIOTE3 IPOUCXOKACHUS )KU3HU.
[Momydenue npeacTaBaeHns 00 YCI0KHEHUH )KUBBIX OPraHU3MOB Ha
3emJie B IpoIiecce IBOIIONHMH. Y MEHUE SKCIIEPUMEHTAIBHBIM ITyTeM
BBISBJIATD a/IalITHBHBIE OCOOCHHOCTH OPTaHU3MOB, UX OTHOCHTEIILHBIN
xapakTep. O3HaKOMJICHHE ¢ HEKOTOPHIMU IPEJCTABUTEIISIMU PEAKHX U
MCUE3aIOIINX BUIOB PACTCHUI U )KUBOTHBIX.

[IpoBenenue onucanust 0coOeit 0HOTO BUA 110 MOP(HOIOTHIECKOMY
KPHUTEPUIO TIPH BHIIIOJIHEHUH J1a00paTOpHOW paboThl. BrsiBieHue 4ept
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K pa3HbIM cpeiaM 0OuTaHus (BOJHOH,
Ha3eMHO-BO3YIITHOM, TOYBEHHOM)

HUctopus pa3zBurus

N3ydeHnue Hacienus 4eI0BeUECTBA Ha IPUMEPE 3HAKOMCTBA C UCTOPUEH
pazButus sBomonMoHHBIX uiaen K. Jlununes, JK. b. Jlamapka Y. JlapBuHa.
OneHrBaHuE PO SBOJIIOLIMOHHOTO YYEHHsI B (POPMUPOBAHUH
COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUpA.

IBOJIIOLIMOHHBIX Pa3BuTHe crI0OCOOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIIH, JJOTMYECKH

uaei 00OCHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIPUHUMATH U aHAIU3UPOBATH
MHEHHS COOECETHUKOB, IPU3HABAs IIPABO JPYroro 4YeJIoBeKa Ha HHOE
MHEHHUE
O3HakoOMJIEHHE ¢ KOHIEMNINEN BUJIa, €€ KpUTEPUIMHU, I0JI00P NPUMEPOB
TOT0, YTO MOMYJALUS — CTPYKTYpHasl €UHUIIA BUJIA U SBOJIOIHH.
O3HaKOMJIEHHE C IBXKYILIMMUCS CHJIAMU 3BOJIIOLIUUY €€
JI0Ka3aTeNIbCTBAMHU.

MuxposBosonns VYcBOEHME TOr0, YTO OCHOBHBIMU HAIpPaBJIECHUSIMU 3BOJIIOLMOHHOTO

" rporpecca SBISIOTCS OMOJOTHYECKHI MpOorpeccu OMOIOTUYECKUit

MAaKpO3BOJTIONUS perpecc.

YMeHue oTcTauBaTh MHEHHE, O COXPAaHEHUH OMOJIOTHYECKOTO
MHOT'000pa3usi Kak OCHOBE YCTOMYMBOCTH OMOC(HEPHI U MPOTPECCUBHOTO
€€ pa3BUTHs. Y MEHHE BBIABISITH IPUUMHBI BRIMUPAHUS BUJOB

ITPOUCXOKJIEHUE YEJIOBEKA

AHTpONOreHe3

AHanu3 ¥ OLEHKA Pa3Iu4HbIX TUIIOTE3 O MPOUCXOKICHUN YETIOBEKA.
Pa3Butue ymeHus CTpOUTh OKa3aTeNbHYIO 0a3y MO CPaBHUTEIBHON
XapaKTEPUCTUKE YEJIOBEKA U MPUMATOB, JOKA3bIBasi UX POJICTBO.
BrisiBIeHHE 3TAanioOB BOJIFOIMHU YEJIOBEKA

YesoBeyeckne pacol

YMmenue JOKa3bIBaTh PABCHCTBO YCJIOBCYCCKUX paC HAa OCHOBAHUU UX
poACTBa U CAUHCTBA IPOUCXOKICHUS.
PazButne TOJICPAHTHOCTH, KPUTHUKA PACU3Ma BO BCEX €TO IMPOSABJICHUAX

OCHOBbBI OKOJIOI'nMn
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JKoJIOTHsl — HAYKa

0

B3aHMOOTHOIIEHUSIX
OPraHM3MOB MEXK1Y
co0oii

H OKpYsKamolei cpeaoi

N3ydenne sxonornueckux GakTOpoB U MX BIHMSIHHS Ha OPTaHU3MBL.
3HaKOMCTBO C SKOJIOTHYECKUMHU CHCTEMAaMH, NX BUIOBOU U
MIPOCTPAHCTBEHHOU CTPYKTypamMu. Y MEHUE OOBSICHITH PUIHHBI
YCTOWYMBOCTH U CMEHBI SKOocucTeM. O3HAKOMIICHHE C MEKBHIOBBIMH
B3aMMOOTHOIICHUSMH B SKOCUCTEME: KOHKYPEHITUEH, CHMONO30M,
XHUITHHYECTBOM, [TAPA3UTU3MOM. Y MEHHUE CTPOUTH SIPYCHOCTh
PacTUTENILHOTO COOOIIECTBA, MUIIEBBIE IIETIH M CETH B OMOIICHO3E, a
TaKXKe IKOJIOTUICCKUE TTMPAMHU/IBI.

3HaHHUE OTIIMYUTEIHHBIX PU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCUCTEMBI H YPOOIKOCHCTEMBI.

Onucanue aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX TPHPOIHBIX
naramadrax cBoei MECTHOCTH.

CpaBHUTENBHOE OMMCAaHUE OJHON U3 ECTECTBCHHBIX MMPUPOJIHBIX CUCTEM
(Hanpumep, jeca) U KakOH-HUOYIb arpO’IKOCHUCTEMBI (HapuMep,
MIIeHAYHOTO 1MoJ1sT). COCTaBJICHHUE CXEM Tepeladyl BEIIECTB U SHEPTUH T10
LEMSIM TUTaHUs B TIPUPOJIHOM IKOCUCTEME U arpOIICHO3¢e

buocdepa

rjiooajbHas
IKOCUCTEMA

Oznakomienue ¢ yuenueM B. . Bepnazackoro o 6uocgepe kak o
rio0anbHOM sKocucTeMe. Hanmruue nmpencTaBieHus O CXeMe SKOCHCTEMBI
Ha npuMepe Ouochepsl, KPyroBOpOTE BEIIECTB M MPEBPAIICHUN SHEPTHHB
ouochepe. YMeHuUE 10Ka3bIBaTh POJIb KUBBIX OPraHU3MOB B Onochepe

Ha KOHKPETHBIX MPUMepax

buocdepa u yenosex

HaxoxxneHue cBsizu U3MEHEHUs B Onocdepe ¢ mocinecTBusiMu
JeSITeIbHOCTH YEJIOBEKA B OKPY’KaIOMIeH cpezie. Y MEHHE ONPeelsiTh
BO3/ICHCTBUE MPOU3BOACTBEHHOM JCATEIBHOCTH Ha OKPYKAIOIIYIO CPEy
B obnacTu cBoel Oymymieit mpodeccun. O3HaAKOMIICHHE € TII00aThHBIMU
HKOJIOTUYECKUMHU MPOOJIEMaMH U YMEHHUE OTIPEICISATh IMTyTH X PEIICHHUS.
Omnwucanue 1 NPaKTUIECKOE CO3aHNE HCKYCCTBEHHOM dKOCHCTEMBI
(mpecHOBOIHOTO aKkBapuyMma). PelieHne 3KoI0ruueckux 3a1ad.
JIeMOHCTpHpPOBAaHNE YMEHHSI TOCTAHOBKH IEJIeH JIeATEIIHOCTH,
TUTAHUPOBAHUS COOCTBEHHOM JAESITETbHOCTHU AJISL JOCTHKCHHUS
MOCTABJICHHBIX IIEJIeH, IPEABHUICHIS BO3MOKHBIX PE3YIbTATOB ITUX
NENCTBHI, OpraHN3aIllui CAMOKOHTPOJIS U OIIEHKH MOTYYEHHBIX
pe3ynbraTtoB. O0yueHue coOIII0ICHUIO MTPaBUIl IOBEIEHUS B IPUPOJIE,
OepeKHOMY OTHOIICHHIO K OMOJIOTHYECKUM 00BEKTaM (PacTeHHSIM,
YKUBOTHBIM M MX COOOIIIECTBAM) U UX OXPaHE.

BUOHUKA

buonunka Kak oaHoO
HU3HANIPaABJIEHU
OHOJIOTHH U
KHOepHETHKHU

O3HakoMJIEHUE C PUMEPAMU HCIIOIB30BAHUS B XO3SIICTBEHHOM
JESTENILHOCTH JFoIeii MOP(PO(YHKIIMOHAIBHBIX YePT OPraHU3aINH
pPacTeHUH U KUBOTHBIX ITPU CO3/IAHUM COBEPIIEHHBIX TEXHUYECKHUX
CHUCTEM U YCTPOMCTB MO aHAJIOTUU C )KMUBBIMH CHCTEMaMH. 3HAKOMCTBO C
TpyOUYaTBIMH CTPYKTYPaMH B KUBOUM IPUPOJE U TEXHUKE,
a3pOIMHAMHUYECKUMU U TUAPOJUHAMUYECKUMU YCTPOUCTBAMHU B KUBOU
MPUPOJAE U TEXHUKE. Y MEHUE CTPOUTH MOJENH CKJIA4aTON CTPYKTYPBHI,
WCTIOJIb3YEMBIE B CTPOUTEIHCTBE
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®opmMa KOHTPOJISI MOKeT ObITh MPOBE/IeHA: YCTHO, MMCbMEHHO UJIH B BI/ie TeCTUPOBAHMSI.

7. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCHUIIINHBI

Peanuzanus mporpamMMbl ITUCHHUIUIMHBI TpeOyeT Hamuuus ydeOHoro kaOuHera. Jlis
YCBOEHMSI 3HAHUM M MPAKTHUUECKUX HABBIKOB CTYJIEHTAMHU H3y4€HHUE JUCUUILIMHBI «buosorus»
o0ecrieyeHo, Mpexae BCero, HAIMYHEM HayYHO-Y4eOHO-METOAMYECKOro KaOMHETa, B KOTOPOM
€CTh BO3MOXHOCTb IIPOBOJUTH 3aHATHS, KaK B TPAJULIMOHHON (hopMe, Tak U C UCIOJIb30BaHUEM
MHTEPAKTHUBHBIX TEXHOJOTHH U Pa3IMUHBIX 00pa30BaTEIbHBIX METOIMK.

B cocraB y4eOHO-METOAMUYECKOTO M MaTepUaIbHO-TEXHUUYECKOIO 00ecredeHus
IporpaMMbl Y4eOHOH AUCIUILTNHBI «BHOTOTHSY BXOAAT:

* MHOTO(YHKIIMOHAJIbHBIM KOMILIEKC MPETOAaBaTes;

* HarasAHble 1ocoOus (KOMIUIEKThl Y4YeOHbIX TaOJMI], IUIAKaTOB, IOPTPETOB
BBIJIAIOIINXCS YYEHBIX, IMHAMUUYECKHE OCOOUs, MILTIOCTPUPYIOIIKE OMOJOrHYECKUE MPOLECCHI,
MOJIEIH, MYJISKM M MUKPOIIpEnapaThl OMOJIOTHYECKUX 0OBEKTOB U JIp.);

* UH(OPMAIIMOHHO-KOMMYHHKATHBHbIE CPE/ICTBA;

* HKPaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUICKT TEXHHYECKOH JOKyMEHTalM{, B TOM WYHCIIe Iacropra Ha CpeicTBa
00y4YeHHsI, ”HCTPYKLIMH 10 MX MCIIOJIb30BAaHHIO U TEXHUKE 0€301MacHOCTH;

* OuboTeuHbIi HOH.

Oo6opynoBanue yueOHOro KabuHeTa:

- 10Ca/I04YHbIE MECTA 10 KOJIMYECTBY 00YUarOIINUXCS;

- pabouee MECTO MpernoaaBaTes;

- KOMIUIEKT y4eOHO-HarJISIHBIX TOCOOUIA;

Texnuyeckue cpeacTBa 00yUeHHs:

- IPOEKTOP;

- HUHTepaKTUBHAs JOCKA.

Bonpocsl Ha 3a4yer mo qucuuniMHe «buosorus»
Pasnen 1. Yuenue o kireTke

buonorus. O6beKT U peaMeT OUOJIOTHH.

DTarnbl pa3BUTHS OUOJIOTHH.

MeTobl GMOIOTMUECKUX HCCIEIOBAHU.

[IpumeHneHne OMOTOrMUYECKUX 3HAHUI

YPOBHHU OpraHu3aIy KUBOM MaTEPHUH.

OcHOBHBIE TPU3HAKH KHUBOTO.

MHoroo0pasue )KUBbIX OPraHU3MOB. THIIbI KJIETOUHOM OpraHU3aIIH.
Hannapctso IIpokapuoTtsr. [lapcTBo Jpobsiaku. OCHOBHBIE TIPEICTABUTENIN
noanapctBApxebakrepuu, Hactosimue 6akrepun, OxkcudoTodakTepun U MX 3HaYE€HUE.

9. HagmapctBo Dykapuotsl. CTpoeHHE KIETKH PACTEHHA, )KUBOTHBIX M TPUOOB.
OHOKJIETOYHBIA 1 MHOTOKJIETOYHBIN OpraHu3M, 0co0eHHOCTH PyHKIIMOHUpoBaHUus. CTpoeHHe
TUMIUYHOMN KJIETKH MHOTOKJIETOYHOTO OpraHu3Ma.

10. Knerounas Teopus. Kinerka — snemMeHTapHas eIMHHUIIA KUBOTO.

11. CrpykTypHO-QYHKIMOHAIbHASI OpraHU3alUs YYKApUOTUYECKOMN KIIETKH.
Crpoenue nuromnasmsel. L{uronnazmaruyeckue opranesuisl (MeMOpaHHbIe, HEMEMOpaHHBbIE,
CHeUalIn3UpPOBaHHbIE), UX CTPOCHHE U BBIMOIHIEMbIE PYHKIIUH.

12. Snpo xak BakHEHIIas 4acTh KJIETKH, CTpOCHHE B QYHKIIMU XpoMocoMm; poib JJHK

ONoGaR~wWdE

u PHK
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13. buonorunueckas memOpaHa. XMMHYECKUN COCTAB M CTPOCHUS KIICTOYHBIX
MeMOpaH.

14. Mopenu cTpoeHus KIeTOYHbIX MeMOpaH. O01as XxapakTepUCTHKA KJIETOYHBIX
MeMOpaH.

15. OcoGeHHOCTH CTPOEHUS IUTOIIa3MaTHIECKOH MEMOpaHbl POKAPUOT, SYKAPHUOT.

16. TpancnopT BeliecTB Yepes MIa3MaTHIECKyl0 MEMOpaHy: TPAaHCIOPT MEIKUX U
KPYIIHBIX MaKpoMOoJeKyJl. [laccuBHBIN, aKTUBHBIN TPAHCIIOPT. 3HAUEHUE TPAHCIIOPTA B )KU3HU
KJICTKU.

17. DneMeHTHBIN COCTAB KJIETKH.

18. Heopranuyeckue BemecTBa KJICTKH.

19. OpraHuueckue BemecTBa KJISTKH: MOHOMEPHI U TTOJIUMEPHI.

20. Xwumuueckuii cocTaB KJIeTKU: yrieBoabl. Kiiaccudukanus yrieBo1oB.

21. MoHocaxapuabl, UX POJb B KIETKE.

22. Jlucaxapu[ibl, UX POJIb B KIIETKE.

23. Tlonmucaxapumpl, UX pOJb B KIETKE.

24. Jlunuasl. Knaccuduxanus munuaoB. KoMmoHeHTHI TUHIOB.

25. Crpoenue U QyHKIIUH HEHTPAIBHBIX KUPOB.

26. Ctpoenue u pyHKIUN GochonUnuIoB.

27. CrpoeHHe HyKICOTH/IA.

28. (OOpa3oBaHue qU- U TOJTUHYKICOTHUIOB.

29. Crpoenue u pynxmun JTHK.

30. Crpoenue u ¢pynkuu PHK.

31. KomnoHeHTHI 0eNKOBBIX MOJIEKYI. He3aMeHnMble aMHHOKHUCIIOTHI.
Knaccudukanus aMuHOKHUCIIOT.

32. Css3u B OCJIKOBOM MOJIEKYJIE.

33. IlepBuuHas, BTOpuYHasi, TPETHYHAS U YETBEPTUYHAS CTPYKTYpa Oelka.

34. Jlenarypanus 6enka. @akTopbl, BEI3BIBAIONINE ACHATYpannto. Penaryparms.

35. Merabonuzm. OcobeHHoCcTH MeTabonu3Ma y aBTo- U retepotpodoB. [Iuranue.
CniocoObI mUTaHUS.

36. Oueprernueckuit oOMeH. I'mukonu3. Knerounoe apixanue. OKUCIUTENBHOE
dbochopunupoBanue.

37. TIlnactuueckuit oomMeH. DoTocuHTE3. XEMOCHUHTES.

Pazgen 2. OpFaHI/IBM. Pa3MHOKCHNUE 1 UHANBUAYAJIbHOC PAa3BUTUC OPTaHNU3MOB

1.  JKusHEHHBIN LUK KICTKH, €F0 COCTABHBIC KOMIIOHEHTHI.

2. CnocoOslI 1e/eHus KJIETOK. AMUTO3.

3. Murto3, ero OMOJIOrHYECKOE 3HAUCHUE.

4. Meiio3, ero OMOJIOTHYECKOE 3HAUCHHUE.

5. PasMmHOxeHue opranu3MoB. becronoe pa3MHOX)eEHHE, CITOCOOBI OECTIONOro
pPa3MHOXKEHUSI.

6. IlonoBoe pazmHOXkeHHE. CTPOSHUE U THITBI SULEKIETOK.

7. Crpoenue cniepmartozonja. OCHOBHBIE Pa3INYMs B CTPOSHUH MOJOBBIX KJIETOK.

8.  OOpazoBaHue NOJOBBIX KiIeTOK. OoreHes.

9. OO6pazoBaHue NOJOBBIX KiIeTOK. CriepMaToreHes.

10. OmmomorBopeHue. THITBI OTIIOOTBOPEHHUSL.

11. Taprenorenes. EcrecTBeHHBII U UCKYCCTBEHHBIHN napreHorenes. [ muorenes,
aHApOTEeHE3.

12. Ownrorenes, ero tumnsl. [lepuoau3zaims oHTOreHe3a.

13. DmOpuoHaNbHOE pa3BUTHE OPTAaHU3MOB: IPOOIICHHUE, TACTPYJISAIHS, THCTO- U
OpraHOrECHE3.
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14. T'enernueckas uHpopmarus. OcCOOEHHOCTH T€HETHYECKON HHPOPMAIIHH TTPO- U
JyKapuoT.

15. Pemnukauus JHK. OcnoBubie runoress! perukanuu JJHK.

16. Penapanusa JIHK. 3nauenue nporiecca penapauu.

17. T'eHeruueckuii KOJ U €ro CBOMCTBA.

18. buocunTe3 GenKa: TPaHCKPHUIIIIHS.

19. bwuocunHTe3 Oenka: TpaHCIAIUS.

20. Perynsaums buocuHTe3a Oenka.

Pa3nen 3.OcHOBBI T€HETUKH

1. OcobeHHOCTH TeHETUYECKOTO aHAIN3A.

2. 'uGpunonoruyeckuii METO ] U3y4eHHs HACIeT0BaHUS.

3. Monorubpuanoe ckpemnmbanue. [1epBrlil u BTOpoii 3akoHbl Menzaens.

4. llutonoruyecknue OCHOBBI MOHOTHOPHUIHOTO CKpelIBaHus. [ unore3a «4ucToThl
ramer».

5. lurnOpuHOE CKpeIMBaHKE.

6. LluTonornyeckre OCHOBBI AUTHOPUIHOTO CKpenBanus. Tperuii 3akoH Menzerns.
[TonuruOpuaHoe CKpeuBaHue.

7. B3aumHoOe (pelUnpoKHOe) U aHATU3UPYIOIIEE CKPEIIMBAHUA.

8. B3aumopeiicTBuie amuienpHbIX T€HOB: MOJIHOE, HEMOJIHOE JOMUHUPOBAHUE,
HE3aBUCHMOE JIOMUHUPOBaHUE (KOJOMUHUPOBaHKE). MHOXKECTBEHHBIN ajuienn3M. JleTanbHble
ajuienu.

9. BzaumoeiicTBrE HeaIeIbHBIX TeHOB: KOMITJIEMEHTapHOCTD, SIUCTa3, TIOJIUMEPHSI.

10. Cuennennoe HacnenoBanue. [loHoOe 1 HEMOTHOE CIIETIICHUE.

11. 3akoHbI HAC/IEIOBAHUS U HACTEACTBEHHOCTH.

12. XpomocomHas Teopusi HACIEACTBEHHOCTH.

13. HexpomocomHoe HacienoBanue. Kpurepun uTOIIIa3MaTHISCKOM
HaCJIEICTBEHHOCTH.

14. Myrauuu. Myranuonnas teopus. Knaccupukanus myrauui.

Paznen IV-V. [Ipoucxoxaenue u pa3BUTHE KU3HU HA 3eMJI€. IBOJIIOLIMOHHOE yUEHUE

1. buonoruyeckas sBomrorus. Teopuu aBomtotinu. Jlamapkusm. JlapBuHusm.

1. Kpurepuu u ctpykrypa Bujaa. [lomynauus.

2. ®axTopsl 3BONIOLNHU: MYTallMOHHBIH IpoIiece, MOMYJILUOHHbIE BOJIHBI (Ipeid
T€HOB), U30JIALIUS, ECTECTBEHHBII 0TOOpP. BHibl ecrecTBEHHOrO 0TOOPA.

3. OOpazoBaHHe HOBBIX BUA0B. MUKPOIBOIIOLHSL.

4. MaxkposBononusi. AHaJIOIMYHbIE U TOMOJIOTUYHbIE OPTaHbl.

5. Hampanenue u myTH 3BOJIOLMOHHOTO Tporiecca. ApoMopdo3bl, N0 TAIIH,
oO1as nereHepanus.

6. CBs3b MEXIY HHIUBUAYAIBHBIM U HCTOPUYECKUM Pa3BUTHEM OPTaHHU3MOB.
buoreneTnyecknii 3aK0H.

7.  Jloka3zaTenabCTBa 3BOJIIOIMK OPTaHUUECKOTO MUpA.

8.  DBOJIOIHS MHOTOKJIETOYHBIX

Pasznen VI. OcHOBEI K00rNM

1. DOkonorus kak Hayka o B3auMoiecTBUU. CBA3b €€ C IPYrUMH HayKaMHu.
2. Ponb skosioruu Juist Apyrux o0nacteit 6MoI0ruu.

3. ®yHaMeHTaIbHBIE CBOMCTBA OMOJIOTHUECKUX CHCTEM.

4. Jkonoruyeckas cpefia U 3KoJoruyeckue (hakTopsl.

5. AuTponunueckue («aHTPOMOTreHHbIe») (PaKTOPBI M UX OCOOEHHOCTH.

6. 3akon muanmyma FO.JIubuxa (1840) u npasuiio Tonepantaoctu B. Hlendopna
(1913).

29



7. PaznooOpasue opraHu3MoB 110 Arana3oHaM TOJEPAaHTHOCTH K pa3HBIM (haKTopaMm.
IMougaTue amanTauy.

8. Dkonorudeckue nmpasmwia beprmana, Amnena u ['orepa.

9. Bona u Binaxxsocth. COJIEHOCTh 1 OCMOTHYECKOE J1aBiicHue. BoaHbINA OataHC.
AnanTanyuy K SKOHOMHH BOJBI Y HA3EMHBIX OPTaHH3MOB.

10. Tpouueckre OTHOIICHUS MEXKTY OPTaHU3MaMHU: MIPOIYLIEHThI, KOHCYMEHTHI U
PENYLIEHTHI.

11. OcobGeHHOCTH HA3eMHO-BO3AYIIHOM CPEe/Ibl CYILIECTBOBAHHS OPTaHU3MOB.
AJlantaliui OpraHu3MoB K KU3HU B 3TOH cpeJie.

12. OcobeHHOCTH MOYBEHHOMN CPe/Ibl CYIIECTBOBAHMUS OPTaHW3MOB. AJanTaiun
OpraHU3MOB K XKU3HHU B 3TOH Cpelie.

13. OcobeHHOCTH BOJHOM Cpe/ibl CYIIECTBOBAHUSI OPIraHU3MOB. AJaNTalluu
OpPraHU3MOB K ’KU3HHU B 3TOH Cpelie.

14. OcobeHHOCTH IPYrUX OPraHU3MOB KaK CpeJlbl CyIIeCTBOBAHUS OPTaHU3MOB.
AJlantaiui OpraHu3MoOB K KU3HU B 3TOH cpeJie.

15. lMonynsiiuu 1 X CBOMCTBA.

16. Perynsius 9ucIeHHOCTH NOMyJISIIUA. [IepBHYHBIC U BTOPUYIHBIE (PaKTOPHI
pErynaiuu YucaeHHOCTH. MHOrooOpa3ue MeXaHU3MOB ONTUMHU3ALUY YUCICHHOCTH MOMYJISIHI.

17. TIpaswiio 'ay3e; mpuMepsl €ro MPUMEHUMOCTH U CIIydau, KOTJia OHO He paboTaer.
Pa3znuynble MoaX0Abl K OMMCAHUIO MTOHITHS KOJIOTHYECKON HUIIIH.

18. Dkocucremsl u OuoreoreHo3bl. KommoHneHThI. CHCTEMBI PeTyJIsIH.

19. buomsl. Kitaccudukanmsi, MpUHIAIIBI BBIICTICHUS.

20. DxonornuecKrue MUPaMu/IbL.

21. buocdepa.

22. Hoocdepa.

23. OCHOBHBIE 3KOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOTO YeJIoBeueCTBa (IIPOOIEMBI
B3aMMOJICHCTBHS YEIOBEYECTBA CO CPEAON CBOETO OOMTAHUS) U BOBMOXKHBIE ITYTH X PELICHUS.

24. buoMmbl 1 KylIbTypa 4eloBeKa.

25. ConmanbHO - HKOJIOTHYECKOE B3aUMOJICHCTBHE U €T0 CyOBEKTHI. YenoBek u
00IIeCTBO KaK CYObEKTHI COLIUATIBHO - IKOJIOTUYECKOTO B3auMoieicTBuUs. Cpenia 4eoBeKa 1 ee
DJIEMEHTHI KaK CYObEKTHI COIMATBLHO - IKOJIOTUIECKOTO B3aUMO/ICHCTBUSI.

Pasznen VII.bnonuka

1. BruoHuka KaKk 0JJHO U3 HalpaBJIeHUH OMOJIOTHUH U KUOEPHETHKH.

2. OpraHu3anusi >KUBBIX OPraHU3MOB U MX MCIIOJIb30BAaHHE IS CO3/TAHHSI
COBEPILECHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB 10 AaHAJIOTUU C )KUBBIMHU CUCTEMaMH.

3. IIpuHIMITBI ¥ TPUMEPHI HCTIONIE30BAHMS B XO3HCTBEHHOM ACATEIBHOCTH JIFOICH
MOpGhO(YHKIIMOHAIBHBIX YEPT OPraHU3aMK PACTCHUI U )KUBOTHBIX.
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@3 (B pen. ®enepanbubix 3akoHOB oT 07.05.2013 No 99-@3, ot 07.06.2013 Ne 120-D3, ot
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2. Tlpuxa3z MunucrepctBa oOpasoBanusi u Hayku PD ot 31 nekabps 2015 r. N 1578
"O BHeceHMHM H3MEHEHHMH B (efepalbHblii TOCyIapCTBEHHBIH 00pa3oBaTeNbHbI CTaHIApT
cpenHero ooiero oopazoBaHus, yTBepKACHHbIN Mprka3zoM MuHucCTepcTBa 00pa30BaHusl U HAYKU
Poccuiickoii @eneparuu ot 17 mast 2012 r. N 413».

3. @expepanbHBIE  TOCYHAPCTBEHHBIM  00pa30BaTENbHBIA  CTaHIAPT  CPEIHETO
npodeccuonansHoro oopazosanus (GI'OC CIIO) no cnermansaoctH 20.02.01 «PanuonansHoe
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Angiosperm Phylogeny Website. http://www.mobot.org/MOBOT/Research/APweb/
Animal Diversity Web http://animaldiversity.ummz.umich.edu/site/index.html
http://www.virologynotebook.co.uk/General/general_virology.htm General Virology.
http://www.marietta.edu/~mcshaffd/invert/. Invertebrate Zoology.
http://www.microbes.info/. Microbiology Information.
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