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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3zoBaTeibHOM  y4eOHOW  AUCHUILIMHBI  buomorus
npeaHa3HayeHa Ui U3y4EeHHs OMOJIOTUM B MPO(PECCHOHAIBHBIX 00pa30BaTENbHBIX
OpraHu3alysIX, pPeIM3YyIOIHUX O00pa30BaTelIbHYI0 MPOrPaMMy CPEIHEro OOIIEro
oOpa3oBaHuUs B IIpejiesiax OCBOCHHSI OCHOBHOM MPO(eCCHOHAIBHON 00pa3oBaTeIbHON
nporpammbl CITO (OIIOIT CIIO) na 6a3e ocHOBHOTO oOIIero oOpa3oBaHMs MpU
MOJIFOTOBKE KBANIU(DUIIMPOBAHHBIX PabOYMX, CIYKAIUX U CIECLHUATUCTOB CPEIHETO
3BeHa 1o crneuuaibHoctu 23.01.09 MammnucTt 10KOMOTHBA

[Iporpamma pa3zpabotana Ha ocHoBe TpebOoBanuit ®I'OC cpemHero oOrero
00pa3oBaHMsl, IPEIBIBISIEMBIX K CTPYKTYpPE, COJICPKaHUIO U Pe3ysbTaTaM OCBOCHUS
y4eOHOM JUCHUIUIMHBI bBHONOTHS, B COOTBETCTBUU C PexkoMeHmamusiMu IO
OpraHu3allid TOJIyYEHHUs] CpeaHero oOmero oOpa3oBaHHsS B MpeAesiax OCBOEHUS
0o0pa30BaTeNbHBIX IPOrpaMM CpeIHEro npodecCuoHaIbHOro 0Opa3oBaHus Ha Oasze
OCHOBHOro 00miero o0pa3oBaHusi € y4eToM TpeOoBaHMH  (perepasbHBIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB IO CHEIMAIBHOCTU 23.01.09
MamuHICT TOKOMOTHBA

PabGouass mnporpamMma y4eOHOW nucuUILIMHBI buonorus paspaborana B
COOTBETCTBHUH CO CJIEAYIOIMMUA HOPMATUBHBIMH JIOKYMEHTAMU:

— denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM (Jajee
®I'OC) cpennero odbuero oopazoBanus (qanee COQO), yTB. npukazoM MuHOOpHayKu
Poccunm or 17 mas 2012r. Ne 413 B pen. npukaza MunoOpHayku Poccun ot
29.12.2014 Ne 1645;

- ®enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM CPEIHEro
npodeccruonansHoro ob6pazoBanusi 1o npodeccun 23.01.09 «MamuHuct
JIOKOMOTHBA» YTB. Ipuka3zoM Munoopuayku Poccuu ot 22 anpens 2014 r. Ne 388;

— mucbMoM  MwunoOpHayku Poccum ot 17.03.20151. Ne 06-259 «O
Opa0OTaHHBIX PEKOMEHJAIMAX [0 OPTaHHW3allMU TOJYYEHUsS CPEIHEro OOIIero
oOpa3oBaHMsl B TIpejesiax OCBOEHUs OOpa30BaTENbHBIX MPOrpPaMM CpPEIHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUSY;

- yueOHBIM T1aHOM 151 ipodeccuu 23.01.09 MammH#HCT JOKOMOTHBA
pasbsicHeHHsIMH  [lemapTaMeHTa TOCYJapCTBEHHOW TOJWTHKH B 0Opa3oBaHUU
Munoopuayku Poccun ot 27.10.2009 r. no hopMupoBaHHIO TPUMEPHBIX MPOrPaMM
yu4eOHBIX  JWCUUIUIMH  HA4YaJlbHOTO  TPO(ECCHOHANBHOTO W CPEAHErO
npodeccuoHanbHOTO 00pa3oBaHusi HAa OCHOBEe DenepaibHBIX TOCYIAPCTBEHHBIX
o0pa30oBaTeNbHBIX CTAaHAAPTOB HAYAIBHOTO MPO(ECCUOHATHHOTO W CPETHETO
poheCCHOHAIIBHOTO 00pa30BaHus;

— MPUMEPHOM TporpamMMoi  0011e00pa30BaTeIbHON TMOATOTOBKH  y4eOHOM
JTUCIMIUTMHBL buonorust s mpodeccHoHanbHBIX 00pa30BaTENbHBIX OpraHU3aIui,
pekoMeHI0BaHHON DeepalbHBIM TOCYAapCTBEHHBIM aBTOHOMHBIM yUPEKICHHEM
«DenepanbHbIi UHCTUTYT pa3BuTus obOpazoBaHus» (PI'AY «OUPO») B kauectBe
OPUMEPHOM  NPOrpaMMmbl  JJIS  peald3alldd  OCHOBHOM  npodeccroHanbHOU
obOpazoBatenbHoi mporpammbl CIIO Ha 6aze oCHOBHOro oO0mIero oOpa3oBaHUs C
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MOJIy9eHHEM cpefHero oomero obpazoBanus (mpotokon Ne 3 ot 21 wurons 2015 r..
perucTpauroHHbIi HoMep penien3uu 377 ot 23 utonsg 2015 r. ®I'AY «OUPOy).
Conepxanue mnporpaMMmbl  «bUOJNOTHS»  HANpaBI€HO Ha  JIOCTHXKCHHE

CICIYIOIIUX LeJIe:
erioyyeHrue (PyHIaMEHTaJbHBIX 3HaHUM O Ouonormyeckux cucremax (Kierka,
Opranusm, [lonynsuus, Bua, DOxocucrema); UCTOPUU PA3BUTHS COBPEMEHHBIX
MIPEACTABICHUA O >KMBOM NPHUPOJE, BBIAAIOIIUXCS OTKPBITUSAX B OHMOJIOTMYECKON
HayKe;
e ponu  OWONOTMYECKOM  HAaykKd B (OPMHpPOBAHMM  COBpPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MUPA; METOAaX HAyYHOIrO [MO3HAHMS;
®OBJIAJICHUE YMEHHUSIMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJib
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOM JIESITENBHOCTH JIIOJEH, pa3BUTUH
COBPEMEHHBIX TEXHOJIOTUI; OMPEACNSITh KUBbIE OOBEKTHI B MPHUPOJIC; MPOBOJUTH
HaOIIOAEHUS 32 SKOCHUCTEMAaMU C LEJIbI0 UX ONMUCAHUS U BBIABICHHS €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX U3MEHEHUM; HaXOAUTh U aHATU3UPOBATH UHPOPMAITUIO O KUBBIX
00BEKTaX;
®pa3BUTHE I[IO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYalIbHBIX U TBOPYECKUX
CHOCOOHOCTEN O0y4aromMxcs B MpoLEecCe H3YYeHHs] OUOJIOTMYECKUX SIBICHUU;
BBIIAIOIINXCS JIOCTUKEHUN OMOJIOTHH, BOIIEAIINX B 00IIEUEIOBEUECKYIO KYIbTYPY;
CJIOKHBIX M MPOTHBOPEUYUBBIX MYTEW pa3BUTHSI COBPEMEHHBIX HAYUHBIX B3IJISJIOB,
ujei, Teopui, KOHIENUIUNA, TUnore3 (0 CYHUIHOCTH U MPOUCXOXKICHUU >KU3HH,
YeJIOBEKa) B XOJI€ pabOoThI C pa3IMUYHBIMU UCTOUYHUKAMHU UH(GOPMAIIHH;
®BOCIHUTAHUE YOCKJICHHOCTH B HEOOXOAMMOCTH TIIO3HAHMS >KUBOM MPHUPOJIBI,
HEO0OXOJAMMOCTH PAIIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, OEPEKHOTO OTHOLIEHUS K
MPUPOIHBIM peCypcaM U OKPYKaroIlIel cpesie, COOCTBEHHOMY 310POBBIO; YBAKECHHUSI
K MHEHHIO ONIMOHEHTA MPU 00CYKIEHUH OMOJIOTMYECKUX MPoOIIeM;
®LICTI0JIb30BAHUE TPUOOPETCHHBIX OWOJIOTUYECKUX 3HAHUW U YMEHUH B
MOBCEIHEBHON JKU3HU JUIsI OLEHKW TIOCJIEACTBUUA CBOEW JesATesbHOCTH (U
JESTeNIbHOCTH JPYTUX JIIOJIeH) M0 OTHOILUEHHUIO K OKpY)Karollel cpele, 3A0POBbIO
JIPYTUX JIOJe W COOCTBEHHOMY 37I0pOBbIO; OOOCHOBaHHE M COOJIIOJICHHE MEp
npodunakTuKkd  3a00JieBaHMM, OKa3aHWE T[EepBOM TOMOIIM TpU  TpaBMax,
coOJIr0/IeHre TTpaBUJl MOBEJIEHUS B IPUPOJIE.

[Iporpamma yueOHON AUCHUILIMHBI «BUOJIOTHS SBISETCS OCHOBOM peaau3aiuu
o0pazoBaTeILHOM MPOrPaMMBbI CpeHEro o0IIero o0pa3oBaHus B Mpejesiax OCBOSHUS
OIIOII CIIO na 6a3e OCHOBHOTO 00IIero OOpa30BaHMS, YTOUHSIOT COZAEp>KaHUE
y4eOHOro MaTepualia, mocjaeoBaTeIbHOCTh €ro U3yUeHHUs, pacipeaeieHue yueOHbIX
4acoB, TEMATUKYy pedepaToB (AOKIAA0B), BUIALI CAMOCTOSITEIBHBIX padOT, yUUTHIBAs
crienugpuKy MporpamMm IMOJATOTOBKH KBaJU(PUIIMPOBAHHBIX PabOUUX, CIAYXKAIIUX U
CTIEIUAIMCTOB CPEHETO 3BeHa, OCBAUBAEMOU MPOGECCH UM CTICIIHAIIBHOCTH.

[IporpammMa  MOKET  HWCIOJIB30BAThCA  APYTUMH  MPOdheCcCHOHATBHBIMU
00pa30BaTeIbLHBIMI OPTAaHU3AIMSIMEU, PEAUTU3YIOIUMEI 00pa30BaTEIbHYIO TIPOTPAMMY
cpeadero oo6mero oOpazoBanus B mpeaenmax ocBoeHms OIIOII CIIO na 6aze

OCHOBHOTO 00IIero oOpa3oBaHUs — MOJTOTOBKH CIEIHAIMCTOB CPEIHETO 3BEHA
(TIIICC3).



2. OBIIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCHOUATIIUHBI
OYJA.03. BUOJIOI'Us

buonorus — cucrema Hayk, U3y4arolllas BCe aCMEKThl KU3HU, HA BCEX YPOBHIX
OpraHu3allid >KUBOrO, HAYMHAsg C MOJIEKYJSIPHOTO M 3aKaH4YMBasi OHMOCHEPHBIM.
OObekTaMu M3Yy4EeHHs] OUOJIOTHU SIBJISIOTCA KUBBIE OPraHU3MbI, UX CTPOCHHE U
KU3ZHENIEATENIbHOCTh, WX  MHOrooOpa3ue, MPOUCXOXKJECHHUE, OBOJIOLUS U
pacrpejiesieHre KUBbIX OPraHU3MOB Ha 3eMJI€.

OOmast OWOJOTHMA M3Yy4aeT 3aKOHbl MCTOPUYECKOTO W  HMHAMBUAYAJIBHOTO
pa3BUTHSL OPTaHM3MOB, OOIIME 3aKOHBI XKU3HU U Te€ OCOOEHHOCTH, KOTOpHIE
XapaKTepHbl JJi1 BCEX BHJOB JKHMBBIX CYIIECTB Ha IUJIaHETe, a TaKkKe uX
B3aUMOJICMCTBUE C OKPYIKAIOIIEH CPEOM.

buonorus, Takum 00pa3oM, SABISETCS OJHOM M3 OCHOBOIOJATAIOIIMX HAyK O
KU3HU, a BIQJCHHE OWOJOTHYECKUMMU 3HAHUSMU — OJHUM M3 HEOOXOJMMBIX
YCIIOBUI COXpaHEHUs )KM3HU Ha IIJIaHETe.

OcHOBYy coxaepkaHusd y4eOHOM AMCUMIUIMHBI — «bBHOJIOTHS»  COCTaBIAIOT
ClIEyIoIlue BeAyUIMEe WIEU: OTIMYUTENIbHbIE TPU3HAKU HKUBOW MPHUPOIBI, €€
ypOBHEBasi OpraHu3alusi U OBOJMIONUSI. B COOTBETCTBUM € HHUMHU BbIACIICHBI
COJIECpKaTENbHbIC JIMHUU: OMOJOTHs KaK Hayka; OMOJIOTMYECKHE 3aKOHOMEPHOCTH;
METO/Ibl HAyYHOr'O IMO3HAHUS; KJIETKa; OpraHu3M; MOIYJISILHS; BUA; SKOCUCTEMBI (B
TOM 4HcJje onocdepa).

Copneprxanre yueOHOM AUCHUIUIMHBI HAIIPABJIEHO HA MOJATOTOBKY OOYyYarolIuXcs
K PEIICHUI0 BAXKHEHIINUX 3a7ad, CTOSALIMX Mepen OMOIOrMuecKod HaykKoW, — IO
parroHaIbHOMY TPHUPOIOTIONB30BAHUIO, OXpAaHE OKPYXKAIOIMIEH Cpeabl M 310pOBbS
JIIOJIEH.

B mpodeccuoHanbHbIX  00pa30BaTENbHBIX  OpraHU3alMsgX, PEATU3YIOIIHNX
o0pazoBaTeIbLHYIO MPOorpaMMy cpeHero ooiiero oopa3oBaHus B Mpejiesiax OCBOSHUS
OIIOIT CIIO nHa 6a3e OCHOBHOTO 0OIIero oOpa3oBaHUs, H3YYCHHE YUEOHOU
JUCHMIUTMHBL «buonorus» nMeer cBoM OCOOEHHOCTH B 3aBUCHMOCTH OT NPOQUIIs
npodeccuoHanbHOrO0 0Opa3oBaHMsl, Oa3WpyeTcs Ha 3HAHUAX OOydYaronuxcs,
MOJIYYCHHBIX TPU W3YYECHUU OHOJOTHH, XUMHH, (Pu3uku, reorpadud B OCHOBHOU
HIKOJIE.

[Ipu ocBoenun mpodeccuit CIIO u cnemmanpHOCcTedt CIIO TeXHHMYECKOTO
npoduias npodeccroHaTIbHOro 00pa3oBaHUS OHOJOTHS H3ydaeTcs Ha 0a30BOM
ypoBHe DPI'OC cpennero obmero odpazoBanus, npu ocBoenuu npodeccuit CI1O u
cnenmansHocted  CIIO  ectecTBeHHOHay4yHOTOo TPOGMIS MPOPECCHOHATHHOTO
oOpa3zoBaHusl OmoJIOTHsl M3y4yaercs OoJiee YriyOneHHO, Kak mnpoduibHas ydeOHas
JTUCIMIUIMHA, YYHUTHIBAIOMmAs CHelUUKYy OCBaWBaeMbIX mpodeccuii WM
CHEIMATLHOCTEH. DTO BBIPAXKACTCSI B COJICP)KAHUM OOyUYEHHs, KOJIUYECTBE YacoB,
BBIICTISIEMBIX Ha HM3y4YEHUE OTHAEIBHBIX TEM YYeOHOW AMCUUILUIMHBI, TIIyOMHE HX
OCBOEHHUSl oOydalmuMucs, oObeME U XapakTepe TMPaKTUYECKUX 3aHITHH,
JIEMOHCTpAIUi, BUJaX BHEAYIUTOPHON CaMOCTOATEIHHON pabOTHI CTYACHTOB U T. II.

[Ipu otbope coxpepxaHust yuyeOHOW NUCUUIUIMHBI «BHOJNOTHS» HCIIOIB30BaH
KYJIbTYpOCOOOpa3HbIN MOAX0J, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs JTOJIKHBI
YCBOUTH 3HAHUS U yMEHHUs, HEoOXoauMble I (OpMHUpPOBaHMS OOIIEH KYyJIbTYpPHI,
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ONpeNeNAonIell  aJleKBaTHOE TOBEJAEHUE YEJIOBEKAa B OKpYyXKalolllel cpeje,
BOCTpEOOBaHHBIC B )KU3HU U B MPAKTUYECKOU JEATCIIBHOCTH.

Ocoboe BHUMaHHE YIEICHO HSKOJOTHYECKOMY OOpa30BaHUIO M BOCIHUTAHUIO
oOyyaromuxcsi, GOpPMUPOBAHUIO Y HUX 3HAHUN O COBPEMEHHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHpPA, LIEHHOCTHBIX OPHUEHTAllMi, YTO CBUJCTEIILCTBYET O T'yMaHMW3alluu
OMOJIOTMYECKOT0 00pa30BaHUSI.

Conepkanne y4eOHOM JUCHMIUIMHBI MpeaycMaTrpuBaeT GOpPMUPOBAHUE ¥
oOydJarommxcss OOIICHAYYHBIX 3HAHWM, YMEHHWW W HaBBIKOB, YHHBEPCAJIbHBIX
CIIOCOOOB  JICSITEIBHOCTA W  KIFOUEBBIX KOMIICTCHIIUM, BKJIIOYAIONIUX YMCHHUE
CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI, aHAIM3WPOBATh, OIEHWBATh W 0000IIATH
MOJIYYCHHBIC CBEJICHUS, yMETh HAXOAWTh W WCIIONH30BaTh WHGOPMAIIO U3
Pa3JIMYHBIX UICTOYHUKOB.

B coxepxanHuu y4eOHOW AMCLMIUIMHBI KYpPCHBOM BBIIEJIEH MaTepuall, KOTOPbIH
IIPU U3YYEHUH OUOJIOTUM KOHTPOJIIO HE TMOJIJICHKHT.

B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI 00YUYarOITUICS TOKEH YMeTh.

yMeTh (BJIaJIETh CIIOCO0AMU JeATEILHOCTH):

® MPUBOAUTH NPHUMEPbI: B3aWMOJICHCTBUS TE€HOB, T'€HHBIX W XPOMOCOMHBIX
MyTalliid;  OOMyJSUMM Yy  pa3HbIX  BHJOB;  HACJCACTBEHHBIX U
HEHACJICICTBEHHBIX M3MEHEHUW, MYTallii, €CTECTBEHHBIX M MCKYCCTBEHHBIX
HKOCUCTEM; BIMSHUSA OMOJIOTMU Ha (POPMUPOBAHUE HAYYHOT'O MUPOBO33PECHMUS,
Ha  BOCIMTAHUE  OKOJOTMYECKOM, TEHETHYECKOM W  THUTMEHHUYECKOH
rpaMOTHOCTH; BKJaJa OMOJIOTMYECKUX TEOpHil B (POPMUPOBAHUE COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA; 3HAUYCHUS] TEHETUKHU ISl Pa3BUTHUS MEIUIIMHBI U
CEJICKIINM; 3HAYEHUS COBPEMEHHBIX JOCTHUXKEHUU B 007aCTH OMOTEXHOJIOTHUH,
3aKOHAa TOMOJIOTUYECKHUX PSAJ0B B HACIEACTBEHHOW M3MEHUYUBOCTH M YUEHHUS O
IIEHTpaXx MHOTIo00pa3usi M TPOMCXOXKICHUS KYJbTYPHBIX PAacTeHHM s
Pa3BUTHS CEIICKIINM;

® IMPUBOAUTH JA0KA3aTEJbLCTBA: CJUMHCTBA >KUBOM W HEXHUBOW MPUPO/IBI,
POJICTBA KUBBIX OPraHU3MOB, UCMOJIb3Yysl OMOJIOTUMYECKUE TEOPUU 3aKOHBI U
MpaBUJia; SBOJIIOIMHU, HCIOJIB3YS JaHHBIE MaJICOHTOJOTHH, CPAaBHUTEILHOMN
aHATOMHUM, SMOpHOJIOTMH, Ouoreorpa@uu, MOJEKYISIPHOH  OHOJOTUU;
HBOJIIONIMM YEJIOBEKA; €AMHCTBA YEJIOBEUECKUX pac; SBOJIONUU Ouocdepsr;
OTPULIATEILHOTO BJIMSHUS QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BELIESCTB Ha
pa3BUTHE 3apojiblllla YEJOBEKA; POJICTBA YEJIOBEKa C MIIEKOMUTAIOIUMU
JKUBOTHBIMH; BIIMSIHUSI MYTareHOB Ha OPTaHMU3M YEJIOBEKAa; HEOOXOIUMOCTH
COXpaHEGHHMS MHOTrooOpa3usi BHUIOB; BIMSHHUS JKOJOTHYECKHX (haKTOpOB Ha
OpraHU3Mbl; B3aUMOCBSI3U OPTAaHU3MOB U OKPYKAIOIIEH CPebL;

® OLEHMBATH: TMOCIEJICTBUSl BIUSHUS MYTar€éHOB Ha OpPraHu3M; STUYECKHUE
aCMeKThl ~ Pa3BUTUSA  HEKOTOPBIX  HCCIEJOBAaHUM B  OMOTEXHOJIOTHU
(KJTOHUpOBAHUE YEJIOBEKA U JIP.);

® [IOCHEACTBUS COOCTBEHHOW JEATEILHOCTH B OKpYXKAroUIed cpeje; BKIaL
BBIJIAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH;

e 3HauyeHHE OMOJOTHMYECKUX OTKPBITHH; TJI00AbHBIC aHTPOIIOTEHHBIC N3MEHCHHMS
B Ouocdepe;



apryMeHTHPOBATh CBOIO TOUYKY 3PEHHS MPU OOCYXICHUU OMOJIOTHUECKHX
npo0JIeM: SBOIIONMHU KUBOW MPHUPOJIBI; PEABHOIO CYIIECTBOBAHUS BUIOB B
NPUPOE; CYIIHOCTH U MPOUCXOXKICHUS KU3HU;

MPOUCXOXKJICHUS YeNOBEKa; TrJ00albHBIX HJKOJIOTMYECKHX MpodiieM U
NyTEH HUX pEUIeHus,

MPOUCXOXKICHUS YEIOBEUECKHX Pac;

BBIIBJISITh: BIIMSIHUE DJIEMEHTApPHBIX (DAaKTOPOB HBOJIIOIMM HAa TE€HO(POHI
NOMYJISIAN; TPUCTIOCOOTCHUS

y OpraHu3MOB K cpeiae oOuTtaHusi; apoMopdo3bl W HAMOATANTAIUU Y
PAaCTEHHI W )KUBOTHBIX;

OTIMYUTENIbHBIC  TPU3HAKA  KUBOTO (Y  OTHEIBHBIX  OPraHU3MOB);
a0MOTHYECKUE U OUMOTHUYECKUE

KOMITOHEHTBI 9KOCHCTEM; B3aMMOCBSI3U OPTaHU3MOB B AKOCHUCTEME; MyTareHbl
B OKpY’Karolleu cpeae

(KOCBEHHO);  CXOACTBO M  pa3lIMyusi  MEXAY  OKOCUCTEeMaMH U
arposKOCHUCTEMaMH;

YCTAHABJMBATH B3aMMOCBSI3M: CTPOCHUS W (PYHKIUHA MOJICKYJ B KIIETKE;
CTpOeHUs U QYHKIIHIA

OpraHOMJIOB KJIETKHU; MJIACTUYECKOTO U SHEPTreTUYECKOro 0OMEHa; CBETOBBIX U
TEMHOBBIX PEaKIIHii

dboToCHUHTE3a; ABMKYIIUX CHUJI SBOJIIOIIMU; TyTeH U HANPaBICHUN YBOJIIOIUY;
NPaBUJILHO MCHOJIB30BATh TCHETHYECCKYI0 TEPMHUHOJIOTHIO W CHMBOJIUKY;
pemarh 3aJadyd  Pa3HOW CJIOXKHOCTH IO OWOJIOTHMH; COCTaBJISITh CXEMBbI
CKpENIMBaHus, MyTH TMEPEeHOCa BEIIECTB M JHEPrUU B IKOCHUCTEeMax (Ienu
MIUTAHUs, TUIICBBIC CETH);

HCCJIeI0BaTh OMOJIOTMYECKUE CUCTEMBI Ha OMOJIOTMYECKUX MOJENsIX (KIIeTKa,
aKBapuym H Jip.);

M3y4aTh M OMHUCHIBATH YKOCHCTEMBI M arpO3KOCUCTEMBI CBOSH MECTHOCTH;
CAMOCTOSITEJIbHO HAXOAUTh B Pa3HBIX HCTOYHUKAX (B TOM 4YHCJIE CETH
HuTepHeT, cpeacTBax MaccoBoil HH(OpMaIMK), aHAIU3UPOBATh, OIIECHUBATH U
UCIIOJIb30BaTh  OWOJIOTMYECKYI0  HMH(OpMaIuio; TpaMOTHO  OPOPMIISTH
pe3ynbTaThl OMOJIOTMYECKUX UCCIIETOBAHHM.

HCNOJIb30BATHL TMPUOOPETEHHbIE 3HAHMA W YMEHHUSI B IPAKTHYECKO
NeSITeJIbHOCTH ¥ MOBCEIHEBHOM KU3HM JIJIS:

IPaMOTHOTO O(POPMIICHUS PE3YIHTATOB OMOIIOTUYECKUX HCCIIEI0OBAHUM;
000OCHOBaHUSI M COOJIIOJICHUSI TIpaBWJI TOBEJACHUS B OKpYXarolleh cpene,
Mep NpOoQUIAKTUKKA pacnpocTpaHeHus: BUPYCHBIX (B Tom uwucie BUY-
uHEKINN) U Ipyrux 3ab0JeBaHUi, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHE,
aJIKOTOJIN3M, HAPKOMAaHMUS );

OKa3aHUsl MEpBOM MMOMOIIM MpPH MPOCTYIHBIX U JpPYrHuX 3a00JeBaHUSX,
OTPABJICHUY NUIIEBBIMUA MPOLYKTAMM;

ONpeeNeHns] COOCTBEHHOM TMO3UIMU 10 OTHOIICHUID K 3KOJOTHYECKUM
npoOiemam, MOBEICHUIO B IPUPOAHON CPEJIE;
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® OIIGHKM OSTHYECKUX aCMEKTOB HEKOTOPBIX HCCIEAOBaHUNH B  00JacTH

OMOTEXHOJIOTUH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIIOJIOTBOPEHUE).
B pe3ynbTaTe 0CBOCHMS NTUCHUIUTMHBI 00YYaOIIUXCs JJOJKEH 3HATD!

® OCHOBHBIE TIOJIO)KEHMSI OHMOJIOTUYECKMX TEOpuil (KJIETOYHas TEeOopus;
XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTH; TEOpUs TIE€HA; CHUHTETUYECKAas
TEOpHsl SBOJIIOLIMM, TEOPHUs AHTPOIIOTE€HE3a); 3aKOHOB (pacuuerieHus [
Mennensa; He3aBucMMOro HacinenoBanuss 1. Mengens; CUEIIIEHHOTO
HacinenoBanus T. Moprana; TOMOJOTMYECKHMX pPsIOB B HACJIEACTBEHHOU
WU3MEHYMBOCTH; 3apOJBIIIEBOIO  CXOJCTBA; OHWOrEHETHMYECKHil); MpaBHII
(momunupoBanus I'. MeHienst; 3KOJI0THYECKON TUpaMubl); TUIOTE3 (UMCTOTHI
ramMeT, CYIIHOCTH U MPOUCXOXKICHUS >KU3HHU, MPOUCXOXKICHHUS YEJIOBEKA);
3aKOHOMEPHOCTEMN (M3MEHYUBOCTH; CIEIIJICHHOTO HaCJIe/I0BaHMUS;
HACJIEIOBAHUSI, CIICTUICHHOTO C TI0JIOM; B3aWMOJICUCTBHS TE€HOB M HX
IIUTOJIOTMYECKHE OCHOBBI); YyueHUH (0 MyTAX U HampasieHusx sBoronuu; H.U.
BaBuioBa 0 1eHTpax MHOrooOpasus W TMPOUCXOXKICHUS KYJIbTYPHBIX
pacrenuii; B.. Bepuanckoro o ouocdepe u Hoochepe);
® 0COOCHHOCTHM OMOJIOTMYECKUX TIPOLIECCOB U SBJICHUN: OOMEH BEUIECTB U
NpeBpallleHusl HHEpPruM B  KIETKe; (OTOCUHTE3; IUIACTHUYECKHH U
HHEPreTUYeCKUii OOMeH; OpOKEHHE; XEMOCHHTE3; MHUTO3; MEHO03; pa3BUTHUE
ramMeT y pacTeHHH U KMBOTHBIX; Pa3MHOXKEHHE; OIUJIOJIOTBOPEHUE Y PACTECHUN
Y JKMBOTHBIX; UHANBUIYAJTLHOE Pa3BUTHE OpraHU3Ma (OHTOTEHE3); MOJyYCHUE
reTepo3nca, HOJIUIIJIONIOB, OTJAJIEHHBIX ruOpuUIOB; neiicTBUe
HCKYCCTBEHHOI'O, ABMXKYIIETO U CTAOMIM3UPYIOIIET0 0TO0pa; reorpadudyeckoe
U DKOJIOTHYECKOe BH1000pazoBaHue; (GOPMHUPOBAHUE MPHUCITOCOOJIEHHOCTH K
cpene OOWTaHMS, KpPYrOoBOPOT BEIIECTB W IPEBpAIICHHUS SHEPruud B
AKOCHUCTEMAX U Orocdepe; IBOTIOLNS OMOC(EpHI;

® O0COOCHHOCTH CTPOEHUS OMOJOTMYECKUX OOBEKTOB: KIETKH (XUMUYECKUI
COCTaB U CTPOEHHE); TEHOB, XPOMOCOM, >KEHCKUX U MYXCKHX raMeT, KIETOK
NPOKAapUOT M BYKApUOT; BHUPYCOB; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB; BUJIa U SKOCUCTEM (CTPYKTYpa);

® TIPUYMHBI DBOJIOINH, U3MEHSIEMOCTU BUJOB HACIEACTBEHHBIX 3a00JICBAHUA,
MyTalyii; yYCTOMYMBOCTH, CAMOPETYJSAIMU, CaMOPa3BUTUS W  CMEHBI
DKOCHUCTEM.

N3yuenue o01eobpazoBarenbHON yueOHOM TUCIMIUIMHBI bronorus 3aBepiiaercs
noABe/ieHueM HUTOroB B ¢dopMe auddepeHIMpoBaHHOTO 3a4deTa B paMKax
MIPOMEXKYTOUHOM arrectaiuu cryfeHToB B mporecce ocBoenus OIIOII CIIO c
noJlyuyeHueM cpeanero oomiero oopazoranus ( [ITIICC3).

Pabouass mporpamma y4yeOHOW NHUCHUMIUIMHBI SIBISIETCS YacThbiO OCHOBHOM
npodeccuoHaIbHOW 00pa3oBaTebHONM TporpaMmbl B cooTBeTcTBUM ¢ DPI'OC 1o
npodeccun CITIO 23.01.09 MamumHuCT JOKOMOTHBA.



3. MECTO YYEBHOH! JUCIHUILIMHBI OY]I1.03 BHOJIOT' A B
YYEBHOM IIVIAHE

VYyebHas auctuiuiiHa bruonorust sBisercss yueOHbIM IIPEIMETOM [0 BBHIOOPY U3
oOs3aTenbHON mpeameTHoM obnactu «EctectBenHsie Haykum» DI'OC cpennero
oO1ero oOpa3oBaHusl.

B mpodeccuonanbHbIXx  00pa30BaTENbHBIX ~ OpraHU3AlMAgX, PEATU3YIOIINX
00pa30BaTENbHYI0 IPOTpaMMy CPEIHEro OOIIero 00pa3oBaHMs B IpeIeiaax OCBOCHUS
OIIOII CIIO nHa ©6a3e ocHOBHOro oOwIEro oOpa3oBaHUs, ydeOHas IUCLUILIMHA
«buonorus» uzydaercs B oOiieoOpa3zoBarenbHOM 1ukie ydyeOHoro miana OITOII
CIIO na 6a3ze OCHOBHOTO OOIETO OOpa30BaHUS C TOJYYEHHEM CPEIHEro OOIIETro
obpazoBanus (I[ITICC3).

B yueoOnsix mmanax IIIICC3 mecro yuyeOHOM nucuumiumHbl buonorus — B
coctaBe 0011e00pa30BaTeNbHBIX YUYEOHBIX JUCIUIUIMH MO BBIOODPY, (OopMUpyeMbIX U3
o0si3arenbHbIX npeaMeTHeix obnactelt ®I'OC cpegnero odiero obpa3oBaHus, A7
npodeccuit CIIO wmu crnenumansHocTeit CIIO  cooTBeTcTByIOMIEr0  MPOQUIIL
1po(hecCUOHATILHOTO 00pa30BaHUsl.

B cooTBeTcTBUU ¢ yueOHBIM MJIaHOM OYHOM (HOpMBI OOYUECHUS JJIs1 U3YUECHUS
y4eOHOU JUCHMILTUHBI IPEyCMOTPEHO CIEAYIONIEE PACIIPEIETICHUE YACOB:

Bup yueOHo# padoThI Oobem
4acoB
MakcuMasibHasi yueOHasi Harpy3Ka (Bcero) 58
Oo0s13aTesibHAs ayIMTOPHAas yyeOHasi Harpy3Ka (Bcero) 39
B TOM YMCIIE:
— TEOPETHYECKHUE 3aHATHS 26
— NPaKTHYECKHUE/CEMUHAPCKUE 3aHATHS 13
— nabopaTopHBbIE 3aHATHUS 00
— I[POMCEKYTOUHAs arrecralus B 1 CEMCECTpPC MNPOBOAUTCA B (bopMe OO
HAKOIIMTCIbHON CUCTEMbI OICHUBAaHUA
CamocrosiTesibHasi padoTa CTy/IeHTa 19
B TOM 4HUCJIC:
- BBIIIOJIHCHUC NHANBUAYAJIbHOTO ITPOCKTA * OO
— HOAT0TOBKA K MPOXOXKICHUIO HpOMe)i(YTO‘IHOﬁ aTTeCTalluu, IIOArOTOBKAa K 19
MMPAKTUYICCKUM H J'Ia60paTOpHBIM 3aHATUAM, IIOATIOTOBKAa JAOKJIAJ0B,
Ipe3eHTAIMH, TBOPUECKUX PadoT
Koncyabranuun
3aHsiTHs B MHTEPAKTHBHOI (popme padoTa B rpynmnax
HrtoroBass arrectamusi mo y4yeOHONW JUCHUIUIMHE TMPOBOAUTCS B  (opme 00
IdQepeHIIpOBaHHOrO 3a4eTa
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4. PE3VJBTATHI OCBOEHUS YUEBHON TUCHUTLIAHBI
OY/1/1.03 BUOJIOT U
OCBOCHI/IG COACPIKaAHUA yqe6H0ﬁ JUCHHUITIINHBI buomorusa O6€CH€III/IB8,CT
JOCTUKCHHUC CTYyACHTAMU CJICAYIOINX pe3y.]'II>TaTOB:

* TUYHOCHHBIX

» c(hOpMUPOBAHHOCTh YyBCTBA TOPAOCTH U YBAXKEHHSI K UCTOPUU M JTOCTUKECHUSIM
OTEYECTBEHHOM  OMOJIOTMYECKOM  HAyKW; TMpPEACTaBICHUS O  LEJIOCTHOM
€CTECTBEHHO-HAYYHON KapTHHE MHUPA;

» TIOHMMaHHWE B3aWMOCBSI3M W B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, HX
BIMSHUSL Ha OKPYXKaIOIIyI0 Cpeay, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYIO,
COLIMAJIbHYIO U ATHUECKYIO Cepbl ACSITENFHOCTH YeIOBEKA;

» CIOCOOHOCTh WCIIOJIb30BaTh 3HAHHUS O COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHE MHpa B 00pa3oBaTelbHON U NpO(EeCCHOHATBHONW JAESTENbHOCTH;
BO3MOXXKHOCTH HMH(OPMALIMOHHOW cpenbl Il OOecreueHus: MpOAYKTHUBHOTO
caMm000pa3oBaHus;

» BIAQJICHUE KYyJIbTYpOW MBIIIICHHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHaJH3Yy,
BOCHPUATHIO UH(POPMAIMK B 00JIACTU €CTECTBEHHBIX HAyK, NOCTAHOBKE LIEJU U
BBIOOPY MyTeH ee TOCTUKEHUS B MPOPECCUOHATIBHOMN cdepe;

» CIIOCOOHOCTH PYKOBOJCTBOBATBHCS B CBOEH JEATEIBHOCTH COBPEMEHHBIMU
NPUHIIAIIAMA  TOJICPAHTHOCTH, JAMajIora W COTPYAHMYECTBA; TOTOBHOCTHh K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTUBE;

» TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOIBI 3alIUTBl OT BO3MOXKHBIX
MOCJIEICTBUN aBapuid, KaTacTpod, CTUXUUHBIX O€CTBUN;

» oOmagaHue  HaBbIKaMH  Oe3omacHOW  pabOTBl  BO  BpeMsl  MPOEKTHO-
UCCIIEIOBATENLCKON 1 SKCTIEPUMEHTAIBHOMN JeSTENIbHOCTH, TIPU HMCIIOIb30BAHUN
J1a060paTOpHOTO 000PYIOBAHUS;

» CIOCOOHOCTH MCHOJIB30BAaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUSI B IMPAKTUYECKON
JIESITEIbBHOCTH U TOBCEIHEBHOM JKU3HM JUIsI COOJIIOJIEHUS Mep NPOQPUIAKTHKH
OTpaBJICHUN, BUPYCHBIX U JIPYTUX 3a00JI€BaHUM, CTPECCOB, BPEAHBIX MPUBBIYECK
(KypeHus, alIkoroan3mMa, HapKOMaHHH ); TPABUJI TOBEICHUS B IPUPOIHOM cpejie;

» TOTOBHOCTbH K OKa3aHHIO IIEPBOY MOMOIIU IPU TPaBMax, MPOCTYTHBIX U APYTUX
3a00JIeBaHUSX, OTPABICHUAX MUIIEBBIMU IPOAYKTAMU;

* MemanpeomemHvix:

» OCO3HaHWE COLMAIbHOW 3HAYUMOCTH CBOEH  MpodecCHy/CIennanbHOCTH,
o0JiajlaHie MOTHUBAIIMEH K OCYIIECTBICHUIO MPO(HECCUOHAIBHOMN NI TEILHOCTH;

» TIOBBINIEHNE MHTEJUICKTYaJIbHOTO YPOBHS B IIPOIIECCE M3YyUCHUS OMOJOTHYCCKUX
SIBIICHUI; BBIJAFOIIMXCS JIOCTHXKEHU N Oomosoruu, BOIIEIIINX B
OOIIEYEIOBEYECKYIO KYJIBTYPY; CIOXKHBIX M MPOTUBOPEUYHMBBIX IyTEH Pa3BUTHS
COBPEMEHHBIX HAYYHBIX B3IJISIIOB, WJACH, TEOpUH, KOHUEMUHM, TUNoTe3 (O
CYITHOCTH ¥ TIPOMCXOXKJIEHUHU KU3HH, YEIOBEKa) B X0J/ie¢ PaOOTHI C pa3IMYHBIMU
HMCTOYHUKAMU HH(POpMAITIH;
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» CIOCOOHOCTh OpPTaHMW30BBIBATH COTPYJHHYECTBO E€AMHOMBIILICHHUKOB, B TOM
YHCJIE C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM,

» CcHocoOHOCTh TOHUMATh MPUHIUIBI YCTOWYHUBOCTH U IPOAYKTUBHOCTH KUBOM
OPUPOJIbI, MYyTH €€ W3MEHEHHs I0J BIUSHUEM AaHTPONOIEHHBIX (PaKTOpOB,
CHOCOOHOCTh K CHUCTEMHOMY aHAIM3y TIJ00aJIbHBIX HSKOJIOTMYECKUX MpPOOJIeM,
BOIIPOCOB COCTOSIHMSI OKPY’KaloLEeH Cpelbl U palMOHAJIbHOIO HCIIOJIb30BAHUS
IPUPOAHBIX PECYPCOB;

» yMeHHEe 00OCHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUHN B MPAKTUIECKOM
JEATEIbHOCTH JIIOJIEN, PA3BUTUHA COBPEMEHHBIX TEXHOJOTUI; ONIPENEISATh XKUBbBIE
OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOIIOIEHUS 32 SKOCUCTEMAMH C LETIbI0 HX
ONMCAHMS U BBISIBJICHHUS €CTECTBEHHBIX U AaHTPOIOIC€HHBIX U3MEHEHUMN; HAXOAUTh
Y aHAJIM3UPOBATh HH(POPMALIHMIO O KUBBIX O0BEKTAX;

»  CIIOCOOHOCTH NMPUMEHSTH OMOJIOTUYECKUE M SKOJIOTUYECKHUE 3HAHUS [T aHAIIN32
INPUKIAJHBIX TPOOJIEM X039HCTBEHHOU NESTEIbHOCTH;

» CIIOCOOHOCTDH K CAaMOCTOSTEIILHOMY IPOBEICHUIO HCCIIEIOBAHNUMN, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOI'O HKCIEPUMEHTAa, MCHOJIb30BAaHUIO HH(POPMAIIMOHHBIX
TEXHOJIOTHH JJIsl pElIeHNs HayYHbIX U NPO(ECCHOHAIbHBIX 33/1a4;

» CIOCOOHOCTh K OIEHKE ATUYECKMX aCHEeKTOB HEKOTOPHIX HCCIEIOBAaHUN B
o0nacT OMOTEXHOIOTHH (KJIOHUPOBaHKE, UCKYCCTBEHHOE OILIIOIOTBOPEHHE);

* NPEeOMEemHbIX:

» c(hOpMUPOBAHHOCTH MPEACTABICHUN O POJIM U MECTe OMOJOTHHA B COBPEMEHHOMN
HAay4YHOM KapTUHE MHUpA; IOHMMaHWe pPoJu Ouojorudn B (HOPMHUPOBAHUU
Kpyro3opa u (yHKIMOHAIbHON IPaMOTHOCTH JIJIsl pEIICHUs MPAKTUYECKHUX 3a/1ay;

» BIIaJICHUE OCHOBOIMOJIATAIOIIMMUA TOHITHSAMH W TPEICTaBICHUSIMH O >KHUBOM
IPUPOJE, €€ YPOBHEBOM OpPraHW3allMyd W HBOJIFOLMU; YBEPEHHOE I10JIb30BAaHUE
OMOJOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

» BIIaJICHUC OCHOBHBIMH METOJaMH HAy4YHOTO ITO3HAHUS, HCIIOJIb3YEMBIMH IIPH
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX J>KUBBIX OOBEKTOB U 3KOCHUCTEM: OIMHUCAHHEM,
U3MEpEeHHEM, ITPOBEICHNEM HAOII0ACHUI; BBISIBJICHUE U OLIEHKA aHTPOIIOT€HHBIX
W3MEHECHUU B IIPUPO/IE;

» chopMHpPOBAaHHOCT,  YMEHHH  OOBSACHATH  PE3yNbTAaThl  OMOJOTHUSCKHUX
HKCIIEPUMEHTOB, PEILIATh AIEMEHTapHbIE OMOJOTUYECKUE 3a/1a4H;

» cOopMHPOBAHHOCTH COOCTBEHHOW TMO3HMIIMUA TIO OTHOIIEHHIO K OWOJIOTHYECKOU
uHpopManuu,  MOJy4yaeMOW M3  pa3HbIX  MCTOYHUKOB,  TJIOOAIbHBIM
HKOJIOTHYECKUM ITpoOIeMaM U MyTIM UX PEIICHHUS.
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5. COAEPXKAHUE YUYEBHOM JUCHOUILJINHBI
OYJ4.03 BUOJIOTI'UAA

BBenenue.

OObeKkT wu3yueHuss Ouosorum — kuMBasg mnpupoja. IIpusHaku KUBBIX
OpPraHM3MOB U HUX MHOrooOpazue. YpoBHEBass OpraHM3alusl >KUBOH NPUPOIBl U
3BOMIIOLIMA. MeTronbl TO3HAHMS JKUBOM mpuponabl. OOmmMe 3aKOHOMEPHOCTU
ounonoruu. Posp Ouonoruu B (popMHpOBaHMM COBPEMEHHON €CTECTBEHHOHAYYHOMH
KAPTUHBI MUPA U TPAKTUYECKOMN JAESITENbHOCTHU JTIOACH.
3HaueHue OHWOJOTHMM TPU OCBOCHUHM Tpodeccuil U CreuuaabHOCTEH CpEeIHEro
npodeccuoHanTbHOTO 00pa30BaHMSI.

Hemoncmpayuu

buonoruueckrue CUCTEMBI pa3HOTO YPOBHS: KJIETKA, OPTaHU3M, MOIYJISAIHUS,
sKocucTeMa, brocdepa.

[{apcTBa )XUBOM PUPOBI.

Camocmoamenvhaa paooma

CooOmenuss mo Tteme: PasButue Owuonorum kak Hayku. CoBpeMeHHas
€CTECTBEHHOHAy4YHas KapTuHa Mupa. Mctopus pa3BuTus Hayku Ouosnorus. Metoss
ouonoruu. XKu3Hb- OMOIOTrMYECKOE MOHSATHE.

Tema 1. YueHue o Kj1eTKe

XuMuYecKasi OpraHu3anus KJIeTKHU.

KieTka — aneMeHTapHast )KuBasi CUCTeMa U OCHOBHAS CTPYKTYPHO-(YHKIIMOHATbHAS
€IMHMIIA BCEX KUBBIX OPTraHU3MOB. Kpamkas ucmopusi uzyyenus KiemKu.
Xumuyeckas opraHuzanus KieTkd. OpraHMYecKMe M HEOpraHUYeCKUE BEIlEeCTBa
KJIETKU U KUBBIX OPTaHU3MOB. Bellku, yriieBoabl, JIUMHUbl, HYKIE€MHOBBIE KUCIOTHI U
UX POJIb B KJIETKE.

Crpoenne u pyHkumu kJIeTkH. [IpokapuoTnyeckre M 3yKapUOTUUYECKHUE KIIETKHU.
Bupycel kak HekierouHas (opma >KM3HH M HMX 3HaueHue. boprba ¢ BUPYCHBIMU
3aboneBanusiMu (CIIUJL u np.) Luromnasma u kietouHnas memOpana. OpraHouabl
KJIETKHU.

O0OMeH BemecTB W MpeBpallleHHMe JHEPrud B KJeTke. llnacthuueckuil u
AHEPIreTUYECKUI OOMEH.

Crpoenue u ¢pynkiuu xpomocoM. JIHK — HocuTens HacnencTBeHHON HHpOpMaIIIu.
Permmukamus JIHK. I'en. I'enernueckuii kona. buocunres 6enka.

KusHeHHbll HUKI kieTkn. Kietku M ux pazHooOpazue B MHOTOKJIETOYHOM
opranusme. ughgepenyuposka knemox. Knerounas Teopusi CTpOCHHSI OPraHU3MOB.
Mwuto3. [luTokuues.

Hemoncmpayuu
CrtpoeHue u cTpykTypa Oenka.
Crpoenue monekyn JIHK u PHK.
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Permmukanus JIHK.

CxeMbl SHEepreTHYECKOro oOMeHa 1 OMOCHHTE3a Oeska.

CtpoeHre KIETOK IPOKAPUOT M DYKAPHOT, CTPOCHHE M MHOToo0pasue KJIETOK
paCTEHU U )KUBOTHBIX.

Ctpoenue Bupyca.

doTtorpadun cXeMm CTPOSHUSI XPOMOCOM.

Cxema cTpoeHHUs TeHa.

MuTto3

Ilpakmuueckue 3anuamusn

[Ipaktrueckass pabora Nel. HabmrogeHwe KIETOK pacTeHWH M JKUBOTHBIX IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax, ux OmnrcaHue.

[IpuroTtoByiieHrE U OMUCAHUE MUKPOIIPENAPATOB KJIETOK PACTCHUIA.

CpaBHeHUE  CTPOEHUA  KJIETOK PAacTeHWd H  JKMUBOTHBIX IO  T'OTOBBIM
MHUKpPOIIpenapaTam.

CamocrosiTeibHas padora

IIpezenmayus no meme:

XUMHUUYECKUMN COCTAB KIIETKHU.

Ponp HEOpraHMYeCKUX U OPraHMYECKUX BELIECTB B KJIETKE U OpPraHW3Me YEJIOBEKA.
BuTtaMuHbI 1 UX pOJb B OPraHU3ME.

Coobuwenue no meme.: HexkneTounble (OpMbI )KU3HU.

Ponb ki1eTouHO#M Teopur B CTAHOBJIEHWU €CTECTBEHHOHAYYHOM KapTUHBI MUPA.
Kpoccsopo.

Tema 2. Opranusm. PazMHokeHHe M HHAUBHAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

Pa3mMHoOKeHHEe OPraHM3MOB.

Opranuszm — eauHoe 11ea0e. MHOTo0oOpas3ue OpraHnu3MoB.

Pa3smHokeHMe — BakHEiIIIee CBOMCTBO JKMBBIX opranu3mMoB. [lonoBoe u Gecmosoe
pasMmHoxeHue. Meito3. O6pa3oBaHue MOJOBBIX KJIETOK U OIIOJOTBOPEHHE.
NuauBuayajbHoe pa3BuUTHE OpPraHu3sMa. OMOpPHOHAIBHBIA ATall OHTOTEHE3a.
OCHOBHBIE CTaUU SMOPUOHAIBHOTO pa3BUTHUS. Opeanocenes. Ilocmambpuonanvroe
pazeumue.

CXOICTBO  3apoAblllIe MPENCTABUTENECH pa3HbIX TPYyHIl MO3BOHOYHBIX KAk
CBHUJIETEIBCTBO MX HBOJIIOIMUOHHOTO pojcTBa. [IpuunHBI HapymeHWil B pa3BUTHU
OpTaHHU3MOB.

NuauBuayajabHoe pa3BuTHe 4YesaoBeka. PenpoayktuBHoe 3/10poBbe. [locmencrBus
BJIUSIHUST AJIKOTOJISI, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB, 3arps3HCHUS CPEeAbl Ha
pa3BUTHE

YEJIOBEKA.

Hemoncmpayuu
Mmuoroo6pasue opranu3MoB.
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OOMeH BelIecTB U NPEBPALLEHNUE YHEPTUU B KIIETKE.
DOTOCUHTES.

JleneHue KIEeTKHU.

Mwuro3.

becrnionoe pa3MHOXEHHE OPTaHU3MOB.
OO6pazoBaHue MOJOBBIX KIETOK.

Meros.

On1010TBOPEHNE Y PACTEHU.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

Turbl TOCTAMOPUOHAIIBHOTO PA3BUTHS ’KUBOTHBIX.

Ilpakmuueckue 3anamus
BrisiBneHME M onMcaHWE TPU3HAKOB CXOJCTBA 3apOJBIIIEN YEIOBEKa W JAPYIHX
ITI03BOHOYHBIX KaK JI0Ka3aTeJIbCTBO UX 3BOJIIOLMOHHOIO POJICTBA.

Camocmoamenvhan paooma
Coobwenus Opranusm Kak enuHoe 1enoe. MHorooOpasue opraHu3MoB
[Ipucnoco6eHust OpraHu3MoB K MPOIIECCY Pa3MHOKEHUS.
Coobuenue OMIOg0TBOPEHUE.
Ilooecomoska npezenmayuii no meme: OHTOTEHE3.
Coobwenus TlocneacTBUS BAUSHUS AJIKOTOJIsI, HHKOTUHA HAa Pa3BUTHE OpraHu3Ma

Tema 3. OCHOBBI T€eHEeTHKH U CEJICKINH.

OCHOBBI y4YeHHSI 0 HACJEACTBEHHOCTH M M3MEHYMBOCTH. [ €HETHKAa — Hayka o
3aKOHOMEPHOCTAX HACJIEICTBEHHOCTH U U3MEHUYMBOCTU OPTraHu3MoB. ['. Menaenp —
OCHOBOIIOJIO)KHHUK T€HETUKH. [ eHeTnUecKkass TEpMUHOJIOTHUSI U CUMBOJIAKA.

3aKOHBI TEHETUKH, ycTaHOBIICHHBIC . Menaenem. MoHOrHOpUIHOE B TUTHOPUIHOES
CKpelniuBaHue XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTU. B3zaumoodeticmeue 2eHo8.
['enernka mona. CyenneHnoe ¢ noiOM Hacledosauue. 3HAYCHUE TEHETUKHU JUIS
CeJICKIIMM M MeAuIMHbl. HacienacTBeHHbIe O0JIE3HM 4YeIOBEKa, WX NPUYUHBI H
npoduIIaKTHKA.

3aKOHOMEpPHOCTM W3MEHYMBOCTM. HacnenacTtBeHHas, WM TIEHOTUIIMYECKas,
W3MEHYUBOCTh. MoaudukaluoHHasl, WX HEHACJEJCTBEHHAs, W3MEHUYUBOCTD.
['eneTunka yenoBeka.

I'enetnka w  MeaunuHa. MarepuaibHblE  OCHOBBI  HACJIEACTBEHHOCTH U
M3MEHYHUBOCTHU. | €HETUKA 1 3BOIONMOHHASA TEOPUs. | eHeTrKa MOIyJIAIUM.

OCHOBBI CeJIEKIMM PACTEHUH, KUBOTHBIX M MHUKPOOPraHU3MOB. ['éHeTMKa —
TeOpeTHYeCKasi OCHOBAa ceyekiuu. (OJIOMalllHUBaHWE >KUBOTHBIX M BBIPAIMBAHUE
KYJBTYPHBIX PAaCTEHMM — HadaJIbHbIE dTanbl cenekunu. Yuenue H. M. BaBunosa o
IIEHTPaxX MHOT000pa3us

U TPOUCXOXKICHHS KYJIbTYpHBIX pacTeHuil. (OCHOBHBIE METOJbl CEJIEKIIHHU:
ruOpuan3anusi U WCKYCCTBEHHBIM OTOOp. OCHOBHBIE JOCTIKEHUS COBPEMEHHOU
CEJIEKUMH KYJbTYPHBIX PACTEHUM, JOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.
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buotexHonorus, €ee NOCTUKEHHUS U MEPCHEKTUBBI PA3BUTUS. ImuueckKue acneKmol
HeKomopwix docmudiceHuil 8 buomexnonozuu. Knonuposanue scusomuulx (npodiemvi
KIOHUPOBAHUSL HeN0BEKA).

Jemoncmpayuu

MonorubpuiHoe U JUTHOPUIHOE CKPEIIMBAHUE.

[TepekpecT XpoMocoMm.

CrenieHHOE HaceJ0BaHue.

Mytanun.

[{eHTpBI MHOTOOOPA3MS M TIPOUCXOKIACHUS KYIbTYPHBIX PACTCHUH U IOMAITHUX
JKHBOTHEIX.

['uOpuan3zanus.

HckyccTBeHHBIN OTOOD.

HacnencrBennblie 601€3HM YeIOBEKA.

Brustaue ankoronu3ma, HApKOMaHUH, KYpEeHHUs Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue 3anamusn

CocTaBiieHne IPOCTEUIINX CXEM MOHOTUOPUIHOTO U AUTUOPUTHOTO CKPEIIMBAHMSL.
Pelienne reHeTM4ECKUX 3a1a4.

AHanu3 GeHOTUNNYECKONW N3MEHYNBOCTH.

BrIsiBIEHME MYyTareHOB B OKPY>KalOIIEW Cpefie U KOCBEHHAs OLIEHKA BO3MOXKHOTO UX
BIIMSIHUSL HA OPTAHU3M.

Camocmoamenvnaa paboma

Pewenue 3a0au no meme: MoHOTHOPUIHOE CKpEIIIUBAHUE.

CoobmieHus

Ipezenmayuu no meme: I'eneruka nona. Pewenue 3a0au no meme: I'eHETHKA T0Ja.
CuenieHHOe HaCeI0BaHUE

Teopueckas paboma: I'eHeTHKa U 3I0POBHE YCITOBEKA.

[ToaroroBka pedeparoB u coobieHui mo Teme «CeneKIus

CocrapieHue TEPMHUHOJIOTHYECKOTO CIOBaps

Tema 4. IIpoucxoxaenne ¥ pasBUTHE KU3HUM Ha 3emJiie. IJBOJIOLMOHHOE
y4yeHue.

IIpoucxo:kaeHue u HavyajdbHble 3TAaNlbl Pa3BUTHA KU3HM Ha 3emJie. ['unoressl
MIPOUCXOXKIACHHS KU3HU. M3ydyeHHe OCHOBHBIX 3aKOHOMEPHOCTEM BO3HUKHOBEHUS,
pa3BUTUSA U

CYILIECTBOBAaHMS >KM3HM Ha 3emiie. YCIIOKHEHUE >KMBBIX OPraHM3MOB B MpOILIECCE
ABOJIIOLIUH.

MHuoroo0pa3sue KMBOro Mupa Ha 3emJie U COBPEMEHHAs €ro OpraHu3alysl.

HcTopusi pa3BuTusi 3BOJIONUOHHBIX uael. 3Hauenue padotr K. Jlunnes, XK. b.
Jlamapka B pa3BUTHH BOJIIOIMOHHBIX UJIEH B OUOJOTUU. DBOIIOIMOHHOE yueHue Y.
JlapBuHa.
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EcrectBennbiii  otO0p. Ponp sBomonMoHHOrO0  yyeHUss B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHO! KapTHUHBI MUPA.

Muxkpo3Bosronusi ¥ MakpodBojouusi. KoHnenuuss Buaa, €ro KpUTEpHUU.
[lommynsiuuss — CTPYKTypHas €IWHHMIA BUJA W DHBOJIOUMH. [[BHXKYIIHE CHIIBI
sBotOIMHU. CHHTETHYECKAS

Teopuss  3BoyouMU.  MukposBomtouus.  COBpEeMEHHBIE  MPEICTAaBICHUS O
BunooopazoBanun (C. C. YerepuxoB, M. W.llImanbraysen). MakposBotoius.
JlokazatenbcTBa 3BomonH. CoxpaneHue OuoI02uyecko20 MH02000pasus KaKk 0CHO8A
yemouuusocmu ouocghepvl u npozpeccusHozo ee pazeumus. [IpUudMHBI BBIMAPaHUS
BU1I0B. (OCHOBHBIE HAaIpaBJICHUSI HSBOJIIOIMOHHOIO IMporpecca. buonornueckuit
nporpecc U OMOJIOrMYECKUI perpecc.

Hemoncmpavyuu

Kpurepun Buga.

CrtpykTypa nonyJisiuu.

AJlaniTUBHBIE OCOOEHHOCTH OPTaHU3MOB, X OTHOCUTEIBHBIN XapakTep.
DBOJIFOIIMOHHOE APEBO PACTUTEIBHOTO MHUPA.

DBOJIFOIIMOHHOE APEBO )KUBOTHOTO MHUPA.

[IpencraBuUTENH peIKUX U UCUE3AIOIIUX BUJOB PACTEHUN U )KUBOTHBIX.

Ilpakmuueckue 3auamus

Onucanue ocoOei 0HOTO BHUIa 10 MOPGOIOTHYECKOMY KPUTEPHUIO.
[Ipucnocobnenrie OpraHu3MoOB K pa3HbIM cpefamM oOuTaHus (BOJHOM, HA3€MHO-
BO3JIyIIIHOM, TOUBEHHOM).

AHanu3 1 olleHKa Pa3INYHBIX TUTIOTE3 MPOUCXOXKICHUS KU3HH.

Camocmoamenvhasa paooma

[Ipe3enTanus: . Pegkue u ncuesaromme BUIbI.

[Ipesenrtanus: 3nauenue padot K. Jlunnes, XK.b. Jlamapka
CocraBneHue KOHCIEKTOB U paboTa C JIOTOJIHUTEILHOMN JIUTepaTypoil.
TBopueckas padoTa.

Tema 5. IlpoucxoxaeHue yeaoBeka.

AHTpOnorese3. JBononus npuMaroB. COBpEMEHHbBIE TUIIOTE3bI O MPOUCXOXKICHUH
yesnoBeKa. Jloka3aTenbCTBa POACTBA YEJIOBEKA C MIEKONUTAKOLIIMMU >KUBOTHBIMU.
Oranbl

HBOJIIOLIMM YEJIOBEKA.

YenoBeyeckne pacbl. POICTBO M €AMHCTBO INMPOUCXOKICHMS YEJIOBEYECKHUX pac.
Kputuka pacusma.

Hemoncmpauuu
YepThl CXO/ICTBA U Pa3IUUUs YEJIOBEKA U JKUBOTHBIX.
YepThl CX0/ICTBA YEJIOBEKA U MPUMATOB.

17



[Ipoucxox1eHne YemoBeKa.
Yenoseueckue pachl.

Hpakmuuecmte 3aHAmMuUA
AHanus u OIICHKA PAa3JIMYHBIX THIIOTE3 O ITPOUCXOKICHUN YCIIOBCKA.

Camocmoamenvhnasn paboma
CocraBneHue KOHCIIEKTOB U paboTa C JOMOJIHHUTEIbHOM JIUTepaTypoi
[ToaroroBka noknanoB U Coobmienuit mo teme. Kpoccpop.

Tema 6. OcCHOBBI DKOJIOTHH.

JKOJIOTHSI — HayKa O B3aMMOOTHOLICHUSIX OPraHWU3MOB MeXAy co00d u
OKPY/KaKIeu

cpeaoii. Oxonornueckue (HaKTOphl, HMX 3HAYCHHE B OJKU3HU OPraHU3MOB.
DKOJIOTHYECKHE CHUCTEMBl. BUAOBas M IPOCTPaHCTBEHHAs CTPYKTypa SKOCHCTEM.
[Inmesble CBSA3M, KPYrOBOPOT BEUIECTB M IPEBPAIICHUE SHEPTUH B DKOCUCTEMAX.
MeXBUA0BBIE B3AMMOOTHOLIEHUS

B DKOCHCTEME: KOHKYPEHIIUs, CHUMOMO3, XHUIHUYECTBO, NapasuTU3M. I[Ipuuunsl
yemouyugocmu u cmenwvl dxocucmem. Cyxkyeccuu. VICKycCTBEHHbBIE coo0IecTBa —
arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — ruodanbHas 3xocucrema. Yuenue B. . BepHaackoro o 6uocdepe.
Ponbp kuBbIX oOpranu3sMoB B Ouochepe. buomacca. KpyroBopoT BakHeHIIMX
OMOTEeHHBIX AJIIEMEHTOB (Ha MpUMeEpE yriiepoja, a3oTa u Ap.) B ouocdepe.

buocpepa u uyesoBek. l3menenuss B Ouocdepe. IlocneacTBusi aeATEIbHOCTH
YEJIOBEKA B OKpYykKarouien cpeae. Bo3nencTeue npon3BOICTBEHHOMN IESITEIbHOCTH HA
OKpYXaIoIllyl0 cpeay B obmactu cBoed Oyaymiedt mupodeccun. [nobanvubie
9KONI02UYeCcKUue npooaemMbl U NYMu UX peuleHusl.

DKOJIOrusl Kak TEeOpeTHYEecKass OCHOBAa pPAalMOHAIBHOIO TPUPOAONOIb30BAHUS H
oxpansl mpupoasl. Hoocdepa. IlpaBuia mnoBegaeHUs Ioaei B OKpYyKaromien
MIPUPOJTHOM Cpelie.

bepexHoe oTHOIIEHHE K OMOJIOTHYECKUM 00bEeKTaM (PaCTEHUSM U KUBOTHBIM M UX
COOOIIeCTBaM) M UX OXpaHa.

Hemoncmpanuu

DKojorudyeckue GaKTopsl U UX BIUSHUC HA OPraHU3MBI.

MeKBHUIOBBIC OTHOIICHHS: KOHKYPEHIIHS, CHMONO3, XUIIHUYSCTBO, Mapa3HTHU3M.
SApYyCHOCTH PaCTHTEIILHOTO COOOIIECTRA.

[TuiieBble 11eNIM U CETHU B OMOIICHO3E.

DKOJOTMYECKUE TUPAMUJIBI.

Cxema dKOCHUCTEMBEI.

KpyroBopoT BemIeCTB 1 MPEBpaIIEHUE SJHEPTUN B IKOCHCTEME.

buocdepa.

KpyroBoport yraepona (a3ota u ap.) B 6uocdepe.
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Cxema arposKOCHUCTEMBI.
Oco0o0 oxpaHsieMble PUPOJIHbIE TeppuTOpun Poccum.

Ilpakmuueckue 3auamus

Onucanue aHTPOIOTeHHBIX U3MEHEHHUI B €CTECTBEHHBIX MPUPOAHBIX JTaHAIadTax
CBOEI MECTHOCTH.

CpaBHUTENBHOE ONMKUCAHUE OAHON M3 €CTECTBEHHBIX MPUPOAHBIX CUCTEM (HAPUMED,
jeca) U KakoH-HUOYIb arpOAKOCUCTEMBI (HAITpUMED, MIIEHUIHOTO TOJIs).
Cocmasnenue cxem nepeoadu ewjecms u dHep2uu no yensam NUMaHus 6 npupooHol
9Kocucmeme U 8 azpoyeHose.

Onucanue U NPaKTUYECKOE CO3/IaHUE MCKYCCTBEHHOM IKOCHUCTEMBI (IIPECHOBOIHBIM
akBapuym). PerieHue sKOI0THYECKUX 3a/1a4.

Camocmoamenvhaa paooma
TBopueckas padora. [TogroroBka npe3eHTaIuii 1 COOOIICHU I

Tema 7. buonuka.

buonnka kak 0JHO W3 HampaBJIeHUH OMOJIOTMH W KHOepHeTHKH. PaccMoTpeHue
OvoHUKOM  ocoOeHHOcTEeH  MOP(O-(PU3MOIOTMUECKON  OpPraHM3aliud  KUBBIX
OpraHMW3MOB U UX UCIOJIB30BaHUS JIJISi CO3/IaHUSI COBEPILICHHBIX TEXHUUECKUX CUCTEM
U YCTPOMCTB IO aHAJOTMU C JKUBBIMU CHUCTeMaMH. [lpunyunst u npumepwi
UCNONIL308AHUSL 68 XO3AUCMEEHHOU OeamenbHOCmU a00eui MOop@hOPYHKYUOHATbHBIX
yepm opeanu3ayuu pacmeHull U HCUSOMHBIX.

Hemoncmpauuu

Mogenu ckitaquaTon CTPYKTYpbl, HCIIOJIb3YEMOM B CTPOUTEIBCTBE.

TpyOuarbie CTPYKTYpPHI B )KUBOW IPUPOJIE U TEXHUKE.

AdBpOAMHAMHUYECKME M TUJPOJAMHAMUYECKUE YCTPONCTBA B KUBOW NPUPOJE U
TEXHUKE.

IKcKypcuu

Mmnozoobpaszue 61008.

Cesonnvie (6ecennue, oceHnue) USMEHEHUs. 8 NPUPOOe.

MHnozoobpazue copmos Ky1bmypHbix pacmeHutl U NOpo0 OOMAUHUX HCUBOMHBIX,
Memoovl ux gvleedeHust (CeNleKYUOHHAsE CManyus, niemMerHas epma,
CeNbCKOXO03AUCMBEHHAS

BLICTABKAQ).

Ecmecmeenuvie u uckyccmeeHnHvle 3K0CUCeEMbl C80€20 PAlIOHA.

19



TEMbI PEOEPATOB (JIOKJIAJIOB), THANBUAY AJIbBHbBIX
HPOEKTOB

1. Kunerouynas Teopust cTpoeHuss opranusmMoB. HcTopus u COBpPEeMEHHOE
COCTOSIHUE.

HacneacrBennas nndopmaius u nepeiaya ee U3 MOKOJICHUS B IIOKOJICHUE.

JlpamaTtruecKkue CTpaHULbl B UCTOPUU PA3BUTHSI T€HETUKH.

Ycnexu cOBpeMEHHOM TeHETHKU B MEIULIMHE U 3]PAaBOOXPAHEHUH.

Hcropus pa3Butrs 3BOIIONMOHHBIX uiaen 1o Y./lapsuHa.

«Cuctema nipupoas» K.JlunHes u ee 3HaueHue 1151 pa3BUTHS OMOJIOTHH.

CoBpeMeHHBbIE NPECTABICHUS O MEXAaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIFOLIMH.

CoBpeMeHHbIE IPEICTABICHUS O 3ap0KACHUH )KU3HU. PaccMOTpeHne U OLleHKa
Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS

9. CoBpemeHHbIN 3Tan pa3BUTHUs yenoBeyecTBa. Yenoseueckue pacsl. OnacHOCTb
pacuzMma.

10. Bo3sgeiicTBue denoBeka Ha MPUPOAY HA Pa3IUYHBIX dTalax pa3BUTHSA
YeJI0BE4YECKOro 0OLIeCTBa.

11. BnusiHME OKpy:Karouieh cpesibl U €€ 3arps3HeHus Ha pa3BUTHE OPTraHU3MOB.

12. BnusiHue KypeHus, ynoTpeOJeHHUs aJKOroJii M HApKOTHUKOB POIUTEISIMH Ha
AMOpPHOHANILHOE Pa3BUTHE pEOCHKA.

13. Bwuramunsbl, pepMEHTHI, TOPMOHBI K X POJIb B opranu3mMe. Hapymienns npu ux
HEJI0CTATKE U U30BITKE.

14. TlpuyuHBI ¥ TPaHULIBI YCTOMYUBOCTH OMOCHEPHI K BO3AECHCTBUIO ACSATEIBHOCTU
JIIOJIEH.

15. buoieHo3bl (PKOCHCTEMBI) PA3HOTO YPOBHS M HUX COMNOJYMHEHHOCTh B
ri100anpHOM SKOcucTeMe — OGuocdepe.

16. BugoBoe wu »dKojormdyeckoe paszHooOpazue OHOILIEHO3a KaK OCHOBa €ro
YCTOMYUBOCTH.

17. TloBblieHUE TPOTYKTUBHOCTH (DOTOCHMHTE3a B HCKYCCTBEHHBIX SKOJIOTUUECKHUX
CUCTEMaX.

18. Paznuunble 3KOJOTMYECKHE THUPAMHUIBI M COOTHOIIEHUS OpPraHW3MOB Ha
KaXJI0W UX CTYIICHHU.

19. Ilytu mnoBbIIIEHUS OMOJIOTMYECKOW MPOAYKTUBHOCTH B HMCKYCCTBEHHBIX
HKOCUCTEMAX.

20. Ponp mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX JKOJOTHUECKUX OpPTaHW3alUl B
COBPEMEHHBIX Pa3BUTHIX CTPaHAX.

21. PanuoHanbHOE HWCHOIB30BAaHWE W OXpaHa HEBO30OHOBISEMBIX MPHUPOIHBIX
pecypcoB (Ha KOHKPETHBIX MTpUMEpPax).

22. OnacHocTh TIJ00albHBIX HapylieHu B Ouocdepe. O30HOBBIE «IBIPHIY,
KHUCJIOTHBIE JTOKM, CMOTH U UX MPEIOTBPALCHUE.

23. DKOJOTWYECKHUE KPU3UCHI U dKoJIoTHuueckue katacTpodsl. [IpegoTBparienue nx
BO3HUKHOBEHUSI.

24. Xwuznb n nesrensHocTh Y. JlapBuHa

NGk wWN
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25.

[Ipobnemsr MakposBosonuu. COBPEMEHHOE COCTOSIHHUE 3BOJIOIMOHHOTO

yUeHHUSI.
26. T'mmoTe3bl MPOMCXOXKICHUS KU3HH Ha 3eMJIe

27. DBoNIOLHXA YeJIOBEKa Pa3yMHOTIO.

28. Hcropus popMupoBaHus pac.

29. Hcropus co3maHus yueHUs O KIETKe

30. Hcropus OTKpHITHS BUPYCOB.

31. 3aboneBanus, BEI3BIBAEMBIE BUPYCAMU

32. Poib pa3MHOKEHHSI OPTaHU3MOB JIJIS1 CYIIIECTBOBAHUS )KM3HU Ha 3eMiie
33. MUcropus reHeTUKH.

34. Xwuzub u nearenpHOCTH ['. Menmemns

35. HacnencrBenunsie 3a0601eBaHMs.

36. JlocTmkeHUs U OCHOBHBIC HAIIPABJICHHS COBPEMEHHON CEJICKITHH

37. Xwuznpb u TBOpuectBo H.W. BaBuiiosa»

38. «lleHTpbl MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI

39. «MeTtojpbl CeNEKIUN U CETICKIIUOHEPHI MUPAY.

40. OxpaHa OMOLIEHO30B

41. Hosas o6onouka 3emin -Hoochepa.

42. Oxpana atMoc(hepsl, BOJHBIX 00bEKTOB

43. Oxpana MupoBoro okeaHa

44. Oxpana buopazHo0Opa3us

45. Oxpana noys. OxpaHa pecypcos.

46. BO3HHKHOBEHWE XKU3HU Ha 3eMJIC

47. H3MEeHYMBOCTb JKUBBIX OPraHU3MOB

48. buocdepa kak 061aCTh B3aUMOACHUCTBUS OOIIECTBA U IPUPOIBI

49. buocdepa u TUBATU3AIIHS

50. buopuTtmbl yenoBeka

51. buonorus B 21 Beke

52. buUONOTHYECKHE OCHOBBI Pa3BUTHUSI peOCHKAa M BIMSHUE Ha HEro (akTopoB

BHEIIIHEN CPEIbI

53. TD'pynmbl 6nosoruyeckux (HakTopoB

54. JluHaMHKa SKOCHCTEM, TOHSATHE CYKIIECCHUU

55. Tlpobnema cymiecTBOBaHHUSI ueJOBEYEeCTBA B CBeTe Teopuu Bepnaiuckoro o
ouocdepe

56. 3HaueHue u poab GOTOCUHTE3A

S7. SIBNAIOTCS I BUPYCHI )KUBBIMU?

58. DBOJIOLHUOHHBIE (PAKTOPbI

59. 3apoxaeHue OMOJOTUM KaK HAYKH

60. Kpyrosopot B npupoje

61. T'enermka momna

62. T'enerwka MoOMyJSIHA

63. Jloka3aTeianCTBa SBOJIIOIUN

64. JlocTmKeHHe reHEeTUKU

65. JJHK u PHK
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66.

BBGI[CHI/IG B IONTYJLINUOHHYIO U MECAUTTUHCKYIO I'CHCTHKY

67. AHTpONOJIOTHs SBOJIOLMS U aJlalTallus

68. MyTtareHsl

69. T'eHoTMIMYECKas M3MEHYUBOCTD

70. JKusznb Ha 3emiie

71. Hcropus otkpeitus JJHK

72. CTpoeHue 3yKapuOTHUECKOU KIETKU

73. Vcde3HeT i1 4eNOBEK KaK BU?

74. Vctopus npupoAbl U UCTOPHUS YETIOBEUECTBA

75. Crpyktypa u pyHKINHU sSapa

76. Teopwus IBOIOITMOHHOTO PA3BUTHSL.

[7. MarepuanbHble OCHOBBI HACJIEICTBEHHOCTH.

78. Cenekuus B paCTCHUEBOCTBE

79. CenexuuonHas paboTa B TYEIOBOACTBE

80. Ilouemy BbIMEPJIU JUHO3ABPHI?

81. IIpobGiembl reHHOM UHXKEHEPUU

82. IlyremectBue Yaparia JapBuna Ha "burms"

83. IlpoucxoxaeHue 1 IBOIIOIUS OPraHUIECKOTO MUpPa

84. "Bupycsr".

85. Xapakrepuctuka 6mocunresza JHK.

86. buoreorieH03bI KaK BayKHBIC OMOJIOTHUECKHE TPOIECCHI.

87. bBenku: XUMHYECKMH COCTaB, CBOHCTBA M 3HAYEHUE JUIS YEJIOBCYCCKOIO
OpraHusma.

88. AHTpoOIOTeHe3: CyIHOCTh B 0COOEHHOCTH.

89. Oco6eHHOCTH MPaKTUIECKOTO MPUMEHEHUS BOAOPOCICH.

90. T'eneTwka Kak BaKHasl COCTABHAs 4aCTh OMOJIOTHYECKON HAYKH.

91. KpyroBopoT BEIIECTB B IPUPOJIE.

92. Poib JeKapCTBEHHBIX PACTEHUHN B KU3HU YEIOBEKA.

93. PazpaboTka v U3TrOTOBJICHUE TPAHCTEHHBIX MTPOIYKTOB.

94. HacnencrBeHHbIC 00JE3HU YEIIOBEKA: MPEANOCHUIKA BO3SHUKHOBEHUS.

95. Tlpormecc cenexkuu: 0COOEHHOCTH U 3HAYCHHE.

96. XapaxkTepucTHKa MOJIOBOTO CO3PEBAHUS.

97. OcHOBHBIEC TEOPUU MMPOUCXOKICHUS YETIOBEKA.

98. ['ennas uHXeHepHs U €€ OCHOBHBIE MPOOIEMBI.

99. CyuHoCTb KJIOHHUPOBAHUS.

100. HeorpannueHHbIe BO3MOKHOCTH TOJIOBHOTO MO3ra.

101. CoBpemeHHBIE OMOTEXHOIOTHH.

102. ®oTtocuHTE3 — YHUKAIBHOE MPUPOTHOE SIBJICHUE.

103. Xapakrepuctrka OMOPUTMOB Y€JIOBEKA.

104. Penkue u vicue3aroniue BUIbI MITHII.

105. PacTenusi, 3aHECEHHbIE B KPACHYIO KHUTY.

106. XKuBOoTHBIE, HAXOAAIIMECS HAa TPAaHU MUCUEC3HOBEHUSI.
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6. TEMATUYECKOE INIAHUPOBAHUE

[Ipu peanmzanuu coaepkanusi 001Me00pa3oBaTeIbHON YICOHONW AUCIMILIMHBI
«buonorus» B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO 0O0IIEro
oOpa3oBaHUs C TIOJYYCHUEM CPEIHEro O0IIeTro 00pa3oBaHus MaKCUMaIbHAS yaeOHas
Harpy3ka oOy4Jaromuxcsi COCTaBJIsIeT:

MakcHUMaJbHas yueOHasi Harpy3Kka oOydaromuxcst 58 yaca, B TOM YHUCIE:
oOsi3aTenbHas ayJUTOpHAs yaeOHass Harpyska oOydaronuxcs 39 4acos;
caMocTosiTeNIbHas paboTa oOyyaromierocs 19 dacos.

TemaTtuueckuii niian yuyeonoi qucuuniannsl OY/1.03 «buosorus

Buj y4eOHoii padoThI KoanyecTBo 4acoB

AynurtopHble 3ansTus. Coaep:xanue o0y4eHus

Brenenue 1
Tema 1. Yuenue o KiieTke S
Tema 2. Opranusm. PazmMHOXeHHE Y MHIUBUYaTbHOE 4
pa3BUTHUE OPTaHU3MOB.

Tema 3. OCHOBBI T€HETHUKHU U CEJIEKIIHH. 11
Tema 4. IlpoucxoxxkaeHue W pa3BUTHE KU3HU Ha 8
3emuie. DBOJIIOLIMOHHOE YYEHHE.

Tema 5. [IpoucxoxaeHre 4eI0BeKa. 3
Tema 6. OCHOBBI DKOJIOTHH. 6
Tema 7. buonuka. 1
Hroro 39

BueaynuTopHas camocTosiTe/ibHas padora

HOI[]"OTOBK@. YCTHBIX BBICTYHJ'ICHI/Iﬁ 10 3aJaHHBIM TEMAaM, 19

JIOKJIa/I0B, pedepaToB, COCTaBICHHE TaOIHIIbI, KPOCCBOPAA,
pa3paboTKa MHIUBUAYATEHOTO IPOEKTA C UCIIOIb30BaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUH, COCTaBIICHHUE
TEPMHHOJIOTHYECKOT0 CIOBaps.

Koncynbranuu

Ilpomesrcymounana ammecmauus 6 popme oughgpepenyuposannozo 3auema

Bcero 58
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6.1. TEMATUYECKHUM IUIAH

Makec. KoyinuecTBO ayIMTOPHBIX YacoB
yueo. npu 04Hoi popme o0yuenus (uac.) Camocr. padora
Coaep:xanue o0yueHust Harpy3Ka
(HaMMeHOBaHHe Pa3/IeJIOB M TeM) CTyJdeHTa Bcero Teop. Jabop. Hpakr. cTyaenta (1ac.)
(uac.) o0ydeHHe | 3aHATHS | 3aHATHSA
IlepBrlii cemecTp — 17 Hepeab
BBeaenne 2 1 1 1
Tewma 1. Yuenue o kieTke 7 5) 4 1 2
Tema 2. Opranusm. PasmHOXkeHNE U HHIUBUAYAIBHOE Pa3BUTHE 7 4 3 1 3
OpPTraHHU3MOB.
Tema 3. OCHOBBI TEHETUKH U CEJICKITUU. 11 7 3 4 4
HToro B mepBoM cemecTpe: 27 17 11 6 10
Bropoii cemecTp — 22 Henen

Tema 3. OCHOBBI TEHETUKH U CEJICKITUU. 4 4 2 2
Tewma 4. [IpoucxoxaeHNE U pa3BUTHE )KU3HU HA 3eMJIe. DBOIIOIIMOHHOE 11 8 6 2 3
yUEHHE.
Tema 5. [IpoucxoxeHue yenoBeka. 6 3 2 1 3
Tema 6. OCHOBBI SKOJIOTHH. 9 6 4 2 3
Tema 7. buonuka. 1 1 1
HToro 3a BTOpOIi cemecTp: 31 22 15 7 9
HToro no npeamery: 58 39 26 13 19

Hrorosas arrecranus no yuedHoii iucuunjiutde B gopme
AU(pPepeHupPOBAHHOIO 3a4eTa
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJLHOCTH
CTYJAEHTOB

Conep:xkanue 00y4yeHust XapakTepucTHKa OCHOBHBIX BH/I0B
NesITeJIbHOCTHU CTY/IEHTOB (HA YPOBHeE
Y4€eOHBIX e CTBH)

BBenenue O3HakomiIeHHE C OMOJOTMYECKUMH CHCTEMaMu
pa3HOTO  ypOBHS:  KIETKOH, OpTaHHU3MOM,
TIONYJISIITUCH, KOCHUCTEMOH, ouocdepoii.

Omnpenenenne poiau 6uosoruu B GOpMHUPOBAHUU
COBPEMEHHOW E€CTECTBEHHOHAYYHON KapTHHBI
MHUpa U NPaKTUYECKOU IEATETbHOCTH JIFOJICH.

OOyueHue COOMIOJEHUI0 TpaBUJ IMOBEACHUS B
pupoze, OepexHOMY OTHOUIEHUIO K
OnonornyeckuMm  oOBeKTaM  (pacTeHUsAM U
YKUBOTHBIM M X COOOINECTBAM) U UX OXpaHe

1. YYEHME O KJIETKE

XuMuyeckas YMeHue IpoOBOAUTH CpPAaBHEHHUE XHMHUYECKOU

OpraHu3anus KJIeTKU OpraHU3alMH KUBBIX U HEKUBBIX OOBEKTOB.
Ilonyuyenue IIPEACTaBIICHNS 0 posu
OPTraHWYECKUX WM HEOPraHWYECKUX BEIIECTB B
KJIETKE

Crpoenue u pyHKuUMHU N3ydeHne cTpoeHUs KIETOK 3YKapHOT, CTPOEHUS

KJICTKH Y1 MHOT000pa3usi KJIETOK PACTEHUN M MKUBOTHBIX

C TOMOILBKO MUKPOIIpENapaToB.

HaOmronenne kieTok pacTeHU U dKUBOTHBIX IO
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax,
MX ONMCAHUE.

[IpuroroBiieHUE U ONMUCAHUE MUKPOIPENAPATOB
KJIETOK PACTCHUMU.

CpaBHeHHE CTpOEHUSA KJIETOK pAcCTeHUU W
JKMBOTHBIX 110 TOTOBBIM MHUKpPOITpENaparam

OO0OmeH BewiecTs u YMeEHHE CTPOUTH CXEMBI JHEPrETUYECKOTO
npeBpaiieHue oOMeHa u 6uocuHTe3a Oeska.
JHEPIrUM B KJIETKe [lonyuenue MIPEICTABJICHUS 0
MPOCTPAHCTBEHHOM CTPYKType Oeyika, MOJIEKYJ
JIHK u PHK
Ku3HEeHHbIN HUKJI O3HakoOMJIEHHE C KJIETOYHOW TEOpHEN CTPOEHUS
KJIETKH OpraHU3MOB.
YMenue CaMOCTOSITEIILHO UCKaTh

J0Ka3aTCJIbCTBA TOIO, qTo KJICTKa —
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JJIeMEHTapHasi >KMBas CHCTeMa W OCHOBHAas
CTPYKTYpPHO-(DYHKIIMOHANIbHAS ~€IMHMIIA BCEX
’KUBBIX OPTaHU3MOB

2. OPTAHU3M. PASMHOXEHUME U UTHANUBUY AJIBHOE
PA3BBUTUE OPT’TAHU3MOB

PasmHoxxenue
OpPraHu3MoB

OBnajieHHEe 3HAHUSMU O PA3MHOKEHHHM KaK O
BAKHEUIIIEM CBOWCTBE KUBBIX OPTaHU3MOB.
VMeHne caMoCTOATEIbHO HAXOAUTh OTIAYHUS
MHTO3a OT MEHO03a, ONPEIEIIAs 3BOJIOLHUOHHYIO
pPOJIb ATUX BUAOB JACJICHHUS KIIETKU

HNuauBuayaabHoe
pa3BuTHE
OpraHusMa

O3HakOMJICHHE €  OCHOBHBIMHU  CTaJMsIMHU
OHTOI'€HE3a Ha IPUMEPE Pa3BUTHUSA IT0O3BOHOYHBIX
JKABOTHBIX.

YMenue XapaKTepu30BaTh cTaguu
NOCTAMOPUOHAJIBHOTO Pa3BUTHUSL Ha TPUMEpE
yesoBeka.  O3HakOMJIEHME C  NpUYMHAMU
HapyIlIEHUI B Pa3BUTUN OPTAaHU3MOB.

Pa3Butne ymeHHs TNpaBUIBbHO (POPMUPOBATH
JIOKa3aTelIbHyI0 0a3y 3BOJIIOIMOHHOTO Pa3BUTHS
YKHBOTHOTO MUpa

NuauBuayajabHoe
pa3BuTHe
YyeJ0BeKa

BrisiBnenne u omucaHue MPU3HAKOB CXOCTBA
3apoJIpIllIeH YeoOBeKa M APYTUX IO3BOHOYHBIX
KaK  JIOKa3aTeJbCTBA MX  SBOJIIOIMOHHOTO
poJcTBA.

[ToryueHue mnpencTaBieHUs O TOCIEICTBUSIX
BJIMSIHUSL QJIKOTOJII, HMKOTHWHA, HApKOTHUYECKUX
BELIECTB, 3arpsA3HEHUs Cpelbl Ha pPa3BUTHE U
PENPOIYKTUBHOE 3/I0POBbE UETOBEKA

3. OCHO

BbI TEHETUKH U CEJTEKIIUA

3aKoHOMEpPHOCTH
U3MEHYHMBOCTH

O3HakoMJICHHE C HacJIeICTBEHHOU Hu
HEHACJICICTBEHHONH  W3MEHYHMBOCTRIO U €€
OMOJIOTUYECKOM POJIbI0O B DBOJIIOIUU KUBOTO
mupa. [lomydeHuwe mpeacTaBieHUsT O CBS3U
TeHETUKHU U MEJIHUIINHBEI.

O3HakoOMJIEHHE C HACJIEACTBEHHBIMU OOJIE3HSIMU
YeJI0OBEKa, UX MPUUYMHAMH M MPO(DHITAKTHKOM.
N3yueHne BAUSHHS aNKOTrOJM3Ma, HAPKOMAHUH,

KypEHUs Ha HACJIEICTBEHHOCTh Ha
BHJIEOMATEPHAIIE.
AHain3  (EHOTUNMHMYECKOW  M3MEHYHMBOCTH.

BrisiBieHME MyTareHOB B OKPY’KAIOIIEH cpene u
KOCBEHHAsl OIICHKAa BO3MOXHOT'O MX BJIMSIHUSI HA
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OpraHnu3mM

OCHOBBI CeJIeKINHA
pacreHui,
’KHBOTHBIX H
MHUKPOOPraHU3MOB

[TomydyeHue mpencTaBICHUSI O TE€HETHKE Kak O
TEOPETUYECKON OCHOBE CEJICKIIHH.

Pa3BuTue mMeTanpeaMETHBIX YMEHUN B IPOIECcCe
HaxO0XXJICHUS Ha KapTe LIEHTPOB MHOT000pasus U
MPOUCXOXKJCHUSI  KyJIbTYpPHBIX PAacTeHUM U
JIOMAIlIHUX JKUBOTHBIX, OTKpbIThIX H. H.
BaBunoBbIM.

N3yuenne METOJ0B TUOpUIN3ALNH 51
HCKYCCTBEHHOT'O 0TOOpA.

YMeHne pa3ouparbCs B OITHYCCKUX aCMeKTax
HEKOTOPBIX JIOCTIDKCHUH B OHOTEXHOJOTHH:
KIIOHUPOBAaHMHM  JKUBOTHBIX M  MpolOiemax
KJIOHUPOBAHMS YEJIOBEKA.

O3HaKOMJICHHME C OCHOBHBIMHU JOCTIDKCHHSIMU
COBPEMEHHOM CEJICKIIMM KYJIbTYPHBIX PACTCHUH,
JIOMAIITHUX >KUBOTHBIX U MUKPOOPTaHU3MOB

4. TPOUCXOXKIEHUE U PASBUTHUE ’KU3HU HA 3EMJIE.
IBOJIIOIIMOHHOE YYEHHUE

IIpoucxoxaenue u
HavajbHbIE

3Talbl PA3BUTHUS KU3HU
Ha 3emJie

AHalM3 W OLIEHKa Pa3JUYHBIX THUIOTE3
MIPOUCXOKICHUS )KU3HH.

[Tonyuenune mipeAcTaBieHUs 00 YCIOKHEHUHU
J)KUBBIX OpraHM3MOB Ha 3emiie B IIpoliecce
SBOJIIOIHH.

YMeHHue SKCIEepUMEHTAIBHBIM TTyTEM BBISBIISATH
aJanTUBHBIE OCOOCHHOCTH OPraHM3MOB, WX
OTHOCHUTEJNIbHBIN XapakTep. (O3HAKOMJIEHHUE C
HEKOTOPHIMU  TPEJACTABUTEIISIMA ~ PEIKUX U
MCUE3alolIMX BUJIOB PACTCHUM U )KUBOTHBIX.
[IpoBenenue omnucanusi ocodeil 0OHOTO BHAA TIO

MOP(OJIOTUYECKOMY KPUTEPUIO npu
BBITIOJTHEHUHU nabopaTtopHOit padoTHI.
BrisiBienue yepT IPUCTIOCOOIEHHOCTH

OpraHM3MOB K pa3HbIM cpeJaM OOUTaHUS
(BOIHOM, HA3€MHO-BO3TyIIIHON, TOUBEHHOM )

HUcropusi pa3Burus
IBOJIIOLIMOHHBIX HJel

N3yuenune Hacneausi 4eIOBEYECTBA HA MPUMEPE
3HAaKOMCTBa v HncTopuei pPa3BUTHS
spojiroiioHHBIX  uaed K. Jlunnes, XK. b.
Jlamapka Y. lapBuna. OnieHuBaHue

POJI HBOJIFOITMOHHOTO YYCHUS B (DOPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa.

PasBuTHe cmocOOHOCTH SCHO M TOYHO H3JIaraTh
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CBOM MBbICIH, JIOTHYCCKHU 00OCHOBBIBATH CBOIO
TOYKY 3pCHUA, BOCIIPHHHUMATL U aHAJIIU3UPOBATH
MHCHUA CO6CC€,ZIHHKOB, IIpu3HaBad IIpaBoO
APYroro 4CJIOBCKa Ha MHOC MHCHHUC

Mukpo3BoJIouus
U MaKpPO3BOJIIOLUA

O3HakomlIeHHE C KOHLENUMUEeW Buaa, ee
KpUTEPUSIMU, TIOI00p TPUMEPOB TOTO, HTO
MOMYJISIAS — CTPYKTYpHasl €IWHWIIA BHAA U
HBOJTFOITUH.

O3HAaKOMIIECHHE C  JABWKYILIUMHCS
ABOJTIOITUY U €€ JI0Ka3aTeIbCTBAMHU.
YcBoenue TOTO, YTO OCHOBHBIMH
HaIpaBJICHUSIMU  3BOJIOLIMOHHOTO  Iporpecca
ABJIAIOTCS ~ OWOJIOTMYECKUH  Mporpecc U
OMOJIOTMYECKUM perpecc.

YMeHue oTcTauBaTh MHEHHE, O COXpaHEHUU
OMOJIOTUYECKOTO MHOT000pa3usi Kak OCHOBE
YCTOMYMBOCTU OHOChEphl U TPOrPECCUBHOTO €€
pa3BUTHS.  YMEHUE  BBISBISATH  NPUYUHBI
BEIMUPaHUS BUJIOB

CHJIaMH

5. NPOUCXOKIEHUE YEJIOBEKA

AHTpPOIIOreHe3

AHanu3 W OIEHKAa pAa3WYHbIX THUMIOTE3 O
MIPOUCXOXKJICHUH YETOBEKA.

Pa3BuTHe ymMeHUsI CTPOUTH JOKa3aTelbHYIO 0a3y
10 CPAaBHUTEJIBHOW XapaKTEPUCTUKE YEJIOBEKA U
[IPUMATOB, JOKA3bIBasi UX POJCTBO.

BrisiBIIeHHE 3TANOB YBOJIIONMH YEJIOBEKA

YesioBeueckue pacobl

YMeHue JOKa3bIBATb PABCHCTBO YCIOBCYCCKHUX
pac Ha OCHOBAHMM HX PpoACTBA H CAWHCTBA
IMPOUCXOKICHHA.

Pa3Butne TOJICPAHTHOCTHU, KPUTHKA pacu3Ma BO
BCCX €TO IIPOABJICHUAX

OCHOBBI OKOJIOT'UH

JKOJIOTHSl — HAYKA 0
B3aMMOOTHO-

LIEHUSIX OPraHU3MOB
MexKIAy co00i

U OKpY:Kawluen cpeaou

N3ydyenne »skonoruueckux (HakTopoB U UX
BIIMSIHUS HA OPTaHU3MBI.

3HaKOMCTBO C 3KOJIOTHYECKHMMH CHCTEMaMH, MX
BUJOBOM M NPOCTPAHCTBEHHOW CTPYKTYpaMH.
YMeHue OOBSCHITh MPUYMHBI YCTOWYMBOCTU U
CMEHBI DKOCHCTEM.

O3HakoMIIEHUE c ME>KBHUJOBBIMH
B3aMMOOTHOILIEHUSIMU B DKOCHCTEME:
KOHKYpEHIueH, CHUMOMO30M, XUIIHHUYECTBOM,
Mapa3uTU3MOM.
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YMeHue CTpouTh SIPYyCHOCTh PAaCTUTEIHHOTO
cooOImecTBa, THINEBBIE IEMM W CETH B
OHoIIeHO3E, 8 TAaKXKE IKOJIOTHICCKHIE THPAMHU/IBI.
3HaHue OTJIMYUTEIbHBIX PU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpO3KOCHCTEMEI
U YpOOIKOCHCTEMBI.

Onucanve  aHTPOIOTEHHBIX HW3MEHEHUH B
€CTECTBEHHBIX MPUPOAHBIX JaHAImAadTax CBOEH
MECTHOCTH.

CpaBHUTEIBHOE ONMCAHUE OJHOM u3
€CTECTBEHHBIX MPHUPOJHBIX CHUCTEM (Hampumep,
jJeca) M KakOU-HUOYAb  arpo3KOCHCTEMBI
(Hampumep, MIIEHUYHOTO TOJIA).

CocTaBneHue cxeM Iepefayd  BEIIECTB WU
PHEPrUM TO TEMsSM TUTaHUS B MPUPOJTHON
HKOCHCTEME U arpoLeH03e

buocgepa —
rjiodoajJanHas
IKOCHCTEMA

Oznakomiienue ¢ yuennem B. 1. Bepnaackoro o
ouocdepe Kak o riI006aIbHOM SKOCUCTEME.
Hannume mpeacTtaBieHHs 0 cXeMe 3KOCHCTEMBI
Ha ipuMepe Ouocdepsl, KPyroBOpoTe BEMIECTB U
MpEeBpaIlleHUH SHEpruu B Ouocdepe.

YMeHre T0Ka3bIBaTh POJIb )KUBBIX OPTAaHU3MOB B
onocdepe Ha KOHKPETHBIX MPUMeEpax

buocgepa u yenosexk

Haxoxnenue cBs3u HM3MEHEHHS B Omocdepe c
MOCJIC/ICTBUSMU  JICSITEJIBHOCTH  4YEJIOBEKa B
OKPY’KaIOIIEH Cpee.

Ymenue OIPENEIIATh BO3JICHICTBHUE
MIPOU3BOJICTBEHHOM NeSITEILHOCTH Ha
OKPY’KAIOIIYIO CPeAy B 00JIaCTH CBOCH OyayIei
npodeccuu.

O3HakoMJeHHE c r00aTbHBIMU
AKOJIOTMUYECKUMH  TpodJieMaMu U YMEHHE
OMPENENATh MYyTH UX PEIICHUS.

Onucanue u [IPaKTUYECKOE CO3/1aHue
HUCKYCCTBEHHOW JKOCHUCTEMBI (TPECHOBOJIHOTO
akBapuyma). Perenue sKoJIOrH4ecKux 3aiad.
JleMOHCTpUpOBAaHUE YMEHUS MOCTAHOBKHU LEIIEH
NEATCIIbHOCTH, IJIJAaHUPOBAaHHMS  COOCTBEHHOM
JESITEILHOCTH ISl JTOCTHXKEHHUS TTOCTaBJICHHBIX
uenen, NpeaBUACHUS BO3MOXKHBIX PE3yJIbTaTOB
ATUX JEUCTBUW, OPraHU3alUN CAMOKOHTPOJIS U
OILICHKH MOJIYYEHHBIX PE3YyJIbTaTOB.

OOydeHue COOJIOICHUIO TPaBWJI TOBEJCHUS B
pupoJie, OEpEeKHOMY OTHOIIICHUIO K

29




OMOJIOTMYECKUM 00BbEeKTaM (pacTeHusIM,
’KMBOTHBIM M UX COOOIIIECTBaM) U UX OXpaHe

7. BAOHUKA

Buonuka kak oaHo u3
HanpasJe-

HUI OMOJIOTHH U
KHOEpHETUKHU

O3HakOMJIEHHE C MPUMEPAMU UCIIOIb30BaHUS

B XO35MCTBEHHOU JEATEIBHOCTH JIt0IeH MOpdo-
(YHKIIMOHATBHBIX YE€pPT OpPraHU3allMU PacTECHU
M KABOTHBIX MPH CO3JAaHHU COBEPLICHHBIX
TEXHUYECKUX CHCTEM M YCTPOMCTB IO AHAJIOTUU
C KVBBIMU CHCTEMAMMU.

3HAKOMCTBO C TpyOYaTbIMH CTPYKTYpaMH B
KUBOU IpUpoJIe u TEXHUKE,
a’POAMHAMUYECKUMUA U TUAPOJIMHAMHYECKUMU
YCTPOMCTBAMHU B )KUBOM IIPUPOJE U TEXHUKE.
YMenue CTPOUTH MOJIEIIN CKJIAI4aTOU
CTPYKTYPBbI, UCIIOJIb3YEMBIE B CTPOUTEIILCTBE

30




8. YYEBHO-METOAUYECKOE U MATEPUAJIBHO- TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCHUIIVINHBI

OYJA. 03 BUOJIOI'Usl

OcBoeHue nporpaMMmbl Y4eOHOM TUCHUIUIMHBI brosorus npenanonaraer Haiuuue
B npodeccruoHanbHOM o0Opa3oBaTeIbHOM OpraHu3alluu, peanuzyroniei
o0pa3oBaTeIbHYI0 MPOrPaMMy CPEHEro o0IIero oopa3oBaHus B Mpejenax OCBOCHUS
OIIOIT CIIO nHa 6a3e OCHOBHOro 00IIeT0 0OOpa3oBaHUs, Y4eOHOro KaOWHETa, B
KOTOPOM MMEETCSI BO3MOKHOCTh 00€CIeUnTh CBOOOTHBIN JJOCTYM B CETh MIHTEpHET BO
BpeMs Y4eOHOTO 3aHSTHUS U B IEPUO]I BHEYUCOHON ACSITENFHOCTH 00yUatOIIUXCSl.

[lomenienne kaOuHETa JOJDKHO YIOBJIETBOPATH TpeOoBaHusM (CaHUTapHO-
smuAeMuosorndeckux npapwi u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIICHO TUTIOBBIM 000PYJOBAaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUIX, B TOM
YUCl€ CHEeUUATM3UPOBAHHON y4yeOHOW MeOenbl0o M CpeAcTBaMU  OOy4YEHHS,
JIOCTaTOYHBIMHU ISl BHITIOJIHEHUS! TPEOOBAHUN K YPOBHIO MTOJATOTOBKH 00Y4aIOIINUXCS.

B kabunere nOMKHO OBITH MYJBTUMEIAUIIHOE 00OpYyIOBaHHE, MOCPEACTBOM
KOTOPOTO  YYaCTHHKM 0Opa3oBaTEILHOTO Ipoliecca MOTYT  IPOCMaTpUBATh
BU3YyallbHYl0O  HMHpOpManmuioo 1o  OHOJIOTMH,  CO3JaBaTh  IPE3EHTAllUH,
BUJICOMATEpHAIIbl, UHBIE JOKYMEHTHI.

B coctaB yueOHO-METOAUYECKOTO U MaTEPUATIbLHO-TEXHUUECKOTI0 00eCieueHus
IporpaMMbl y4eOHOM TUCIUIUIMHBI BHOJIOrUs BXOAST:
* MHOIO()YHKIIMOHAJIbHBIA KOMILIEKC MPENOAaBaTeNs;
* HarJIsiAHbIE TOCOOUS (KOMILIEKTHI y4eOHBIX Ta0JIUII, MJIaKaTOB, IOPTPETOB
BBIJAIOLINXCS YUEHBIX, JHHAMUYECKUE TOCOOUS, MILTIOCTPUPYIOIIHE OMOIOTMYECKUE
MPOLIECCHI, MOJIETH, MYJISDKM M1 MUKpOTpenapaThl OMOJIOrMYeCKUX 0OBEKTOB U JIp.);
* THPOPMALIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
* SKpaHHO-3BYKOBBIE TOCOOUS;
* KOMIUIEKT TEXHUYECKON JOKYMEHTALMH, B TOM YHUCJIE [1acIIOPTa HAa CPEACTBA
oOyueHus, THCTPYKIIMH 110 UX UCIIOJIb30BAaHUIO U TEXHUKE 0€30I1aCHOCTH;
* OMOIMOTEYHBIN (HOH/I.

B 6ubnuoteunsiit GoH BXOAIT yUSOHUKH, YIEOHO-METOANYECKUE KOMILIEKThI
(YMK), oOecneunBaronige OCBOSGHHME  Y4YeOHOM  AWCIUILIMHBI  buosorwus,
PEKOMEHIOBaHHbIE WJIM JOMYILIEHHbIE ISl MCHOJIb30BaHUS B MPO(ecCHOHAIbHBIX
00pa30BaTEeNbHBIX OpTraHU3alMsIX, PeaATU3YIOIIUX 00pa30BaTEIbHYI0 MPOrpaMMy
cpea”ero oo6miero ooOpazoBanust B mpeaenax ocBoenus OIIOII CIIO na 6aze
OCHOBHOTO 00111eTO 00pa30BaHUs.

bubmuoreunbit oA  MokeT  OBITh  JIONOJHEH  DHIUKJIONEIUSIMH,
CIIPAaBOYHUKAMHU, CJIOBAPSIMHU, HAYyYHOM M HAYYHO-IIONYJSIPHOW JIUTEPATYpOU U
JIPYTOM TUTEPATypOid 1O pa3HBIM BOIpOcCamM OMOJIOTHH.

B nponecce ocBoeHus mporpaMMbl yueOHON AUCHUIUIMHBI BUONOTUs CTYI€HThI
JOJKHBI UMETh BO3MOKHOCTH JIOCTYIA K 3JEKTPOHHBIM y4eOHBIM MaTepHajiaM Mo
OMOoIOruH, UMEIOIIMMCSI B CBOOOAHOM JOCTYyIe B cucteMe MHTepHeT (351eKTpOHHBIM
KHUTaM, IPaKTUKyMaM, TeCTaM | JIp.).
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8.1. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOU
JANCHUIIVIMHBI OY 1. 03 BUOJIOI'UA

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMYUsl yueOHOTO KaOuHeTa

OHOJIOTHUH.

O6opynoBanmne yueOHOro kabmHera:
MOCaJI0YHbIe MECTa MO KOJIUYECTBY O0yUarOIINXCS,
MECTO MpernoaaBaTes,

METOANYECKas JINTePaTypa;
KOHTPOJIbHO-U3MEPUTENIbHbIE MaTEPHUAIIBI;
KOMILIEKT TaOJIHI] I10 OOIIEeH OMOJIOTHH;
mkad ¢ MoJKaMu;

mkad C JIOTKaMH;

MUKPOCKOIT

npenaparthl

o0opyioBaHuE AJisl 1aDOPaTOPHBIX pabOT
Texnnuyeckue cpeacTBa 00y4eHHs:
BUICONPOCKTOP ( MJIH BHICOIBOMKA);
JTUATTPOEKTOP;

ATUTIPOCKTOP;

rpagupoeKTop;

9KpaH CTAI[MOHAPHBIN (MIEPEHOCHOM );
KOMITBIOTED;

MPOrpaMMHBIC CPEACTBA HA3HAYCHUS,
HOYTOYK;

PUHTED;

IOCTYII K cetu IHTepHeT.

8.2. YUEBHO-METOJNYECKOE OBECIIEYEHHUE

MeToauueckoe oOecreuyeHue AUCHUIIJINHBI
Paznuunbie BUIBI KapTOTCK:

-KapTOTEeKa KOHTPOJIbHBIX 3aJJaHUM;

-KapToTeKa MOJArOTOBKH Y4€OHOro 000pYy10BaHUS K YPOKY;
-KapToTeKa y4eTa yueOHOro o00py/10BaHMUS;

-KapTOTeKa MHINBUYa bHBIX 3aJaHHUIA;

HayuHo- MeToaMYEeCKast TUTEepaTypa;

PaznuyHoro Buaa quIakTHYECKUN MaTEepraIl

DJIEKTPOHHBIA KYypC, KOHCIIEKT JIEKIUH;

DJIeKTPOHHBIE 00pa30BaTeIbHBIE CPENICTBA (PECYPCHI HHTEPHETA);
AyInoBHU3yaIbHBIC (MyJIbTUMEIUANIPE3EHTALINH, oOpa3oBaTeIbHBIC
BHU1€O(PUITHEMBI

Harnsaabie mocoOust (TabauIIbl, TIaKaThl U Ap. ).
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IlepeyeHb pekOMeHayeMBbIX Y4eOHbIX M3JaHUI METOANYECKOI JTUTEPATYPHI U

APYTrUX HCTOYHHMKOB.
PEKOMEHIAYEMAS JIMTEPATYPA

OCHOBHBIE HCTOYHUKH

1.

2.

benses /. K., Joimwuy I'"M., Kysneyosa JI.H. u op. buonorus (6a30Bbiit
ypoBeHnb). 10 kimace. —M., 2020.
Konecnukos C.H. Obwas o6uonoeus : yuebnoe nocooue / C.H.

Konecnuxos.- 6-e uzo., cmep. — Mockea : KHOPYC, 2022.- 288c.-
(Cpeonee npogeccuonanvroe obpazosatue)

J_IOHO.]'IHI/ITGJII)HBIG HCTOYHHUKHU:

3.
4.

S.

Huxumuncxas T. B. buonorusi: kKapMaHHbIM cipaBodHUK. — M., 2019.
Cusoenazos B. U., Aeaponosa U. b., 3axaposa E. T. buonorusa. O6mas
ouonorus: 6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2020.

Cyxopykosa JI. H., Kyumenxo B. C., Heanosa T. B. buonorusa (6a30BbIit
ypoBeHb). 10—11 kmacc. — M., 2019.

@®enepanbHblii 3akoH oT 29.12.2012 Ne273-®3 «OO0 oOpa3oBaHUM B
Poccniickoin @enepannm.

Honyesa A.1O. buonorus. Bech IKOJBHBIN Kypc B CXeMax U TabJIMLaxX. —
M., 2019.

Jlykamxun A. C., Pyuun A. b., Cunaesa T. b. u op. buonorusi ¢ ocHoBaMu
AKOJIOTUU: YYEOHUK ISl CTYJ. YYPEXKICHUM BbICII. oOpa3zoBaHus. — M.,
2019.

[Tpuka3z Munobpuayku Poccuu ot 17.05.2012 Ne 413 «O06 yTBEepkaeHUH
benepanbHOro rocyJapcTBEHHOTO 00Pa30BaTENLHOTO CTaHIAPTa CPETHETO
(TIoJTHOT0) 00IIIETO 00PA30BAHMSY.

10.[1puka3z Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuH

n3meHenuil B Ilpukaz MunucrepcTBa o0pa3oBaHusi U Hayku Poccuiickoi
Oeneparuu ot 17.05.2012 Ne 413 “O06 ytBepxkaeHun ¢eaepaibHOTO
rocyJapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAApTa CPEAHEro (MOJHOTO)
00111ero 00pa3oBaHus ».

11.ITucemo [lenaprameHTa rocyaapCTBEHHOM MOJUTUKH B cpepe MOArOTOBKH

pabouunx kaapoB u 110 Munob6puayku Poccun ot 17.03.2015 Ne 06-259
«PexkoMeHIAIMU 1O  OpraHW3allid  IOJIYYCHHS CpPETHEro  OOIIero
oOpa3oBaHHsI B TpeAeiiax OCBOCHHUS 00pa30BaTEIbHBIX IPOrpaMM
cpeaHero npodeccroHaabHOro oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETO
oOpa3oBaHHsI ¢ y4eTOM TpeOoBaHMI (eaepalbHBIX TOCYIapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAaHIAPTOB W  ToJy4aemMor mpodeccun  wWin
CHEIMAIEHOCTH CPEIHEr0 IPO(EeCCHOHATLHOTO 00pa30BaHuUsD».

12.buonorus: pyKoBOJICTBO K MPAKTHUECKUM 3aHATHSM / 107 pen. B. B.

Mapkunoi. — M., 2019.

13./[lapsun Y. Ilpoucxoxaenue BugoB. — M., 2018.
14.0pnosa 3. A. ctopusi aHTpONOJIOTMUECKUX YUCHHI: YHEOHUK JJIS BY30B.

— M., 2019.

15.Yebvuues H. B., [ punesa I'. I'. buonorusi. — M., 2019.

33



8.3. UIH®OPMAIIMOHHOE OBECIIEYEHHUE

HNHuTepHer-pecypcesnl
www. sbio. info (Bcs 6uonorus. CoBpemenHast OM0I0THs, CTaThl, HOBOCTH,
OubIMoTEeKA).
www. window. edu. ru (EquHoe okHO focTyna K 00pa3oBaTeIbHBIM pecypcam
HNHuTepHeTa o OMOJIOTUH).
www.5Sballov. ru/test (Tect qy1st aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KypCy
OMOJIOTHH).
Www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKAIIMOHHBIE BUKTOPHHBI 10
OHMOIOTHH —3KOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).
www. biology. ru (buonorust B OTkpbITOM Kosuiemke. CalT COIepKUT dIEKTPOHHBIN
y4eOHUK 1o 6uosioruu, On-line TeCThI).
www. informika. ru (31eKTpOHHBIN y4eOHUK, OOJIBIION CITMCOK HHTEPHET-PECYPCOB).
www. nrc. edu. ru (bnonornyeckas kapTuHa Mupa. Pasnen KoMmbproTepHOTO
y4eOHHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).
www. nature. ok. ru (Peakue u ucue3aroniue >XKMBOTHbIE Poccun — IpOeKT
Oxonoruyeckoro 1rearpa MI'Y um. M. B. JlomoHocoBa).
www. kozlenkoa. narod. ru ([lns TeX, KTO y4uTCA caM U YUYUT JPYTUX; OYHO U
JTUCTAHITMOHHO, OMOJIOTHH, XUMHUH, IPYTUM MIPEAMETaM).
www. schoolcity. by (buonorus B Bonpocax u oTBeTax).
www. bril2002. narod. ru (buonorus asns mkonbHUKOB. KpaTkas, koMnakTHas, HO
JIOCTaTOYHO MoApoOHas uHbopmarius no pasaenam: «O01as GuoIoTus»,
«boTanukay, «3000rusn, «YemoBek»).
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9. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUASA
JAUCHUIIJIMHBI OY 1. 03 BUOJIOT'UA

KOHTposib M oOLlEHKa pe3yJbTaTOB OCBOCHHS AUCLUIUIMHBI OCYLIECTBISIOTCA
npernojaBaTesieM B IPOILECCe IMPOBEACHUS MPAKTUYECKUX 3aHATUH  pador,
TECTUPOBAHMS, A TAKXKE BBIIOJHEHHS OOYYarOIIMMHCS HWHIWBHIYalIbHBIX 3aJaHUM,
MIPOEKTOB, UCCIICAOBAHUM.

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYJEHTOB IPOBOJUTCS MO BCEM BHUAAM
ayJUTOPHOW M BHEAYJUTOPHOM CaMOCTOSITENBHOM pabOThl CTYJEHTOB Ha OCHOBE
pa3paboTaHHBIX MIPENOAABATENIEM OLEHOUYHBIX MATEPHAIIOB, & TAKXKE B COOTBETCTBUU
C TrIpauKOM BHYTPEHHETO KOHTpoJs. Tekylmuid KOHTPOJb YCHEBAEMOCTH
OCYILIECTBIISIETCSl NPENOJIaBaTeIeM 3a CYET y4yeOHOro BPEMEHM, OTBEIECHHOTO Ha
OCBOEHHE YYEOHOH AMCLUUIUIMHBI KaK TPaJAULMOHHBIMU, TaK U MHHOBALIMOHHBIMU
METO/IAMHM, BKJIKOYasi KOMIIBIOTEPHBIE TEXHOJIOTUH.

[IpomexxyTouHast aTTeCTalUsl OLIEHUBAET PE3YJIbTATHl YUEOHOU ESITEIIbHOCTU
CTYJIEHTa 3a ceMecTp. B mepBoM cemecTpe MpoMeKyTOUHas aTTeCTalus 1Mo y4yeOHOM
JUCUUIUIMHE MTPOBOIUTCA B (DOPME HAKOMUTEIBHON CUCTEMBI OLleHUBaHus. MToroas
aTTecTalsi MO Y4YeOHOW IUCUUIUIMHE NPOBOJUTCA B paMKaxX IPOMEKYTOUHOU
aTTecTalliM BO 2 CEMECTpPe M OLEHHUBACT pe3yJbTaThl Y4EOHOW AESATEIBHOCTU
CTYJI€HTa 10 BCEl yUEOHOW TUCUUIIIMHE.

@DOopMBbI 1 METOJBI KOHTPOJIA U OLIEHKH PE3YJIHTATOB 00YUYEHUS JOJIKHBI
MO3BOJIATH IPOBEPSTH Y CTYJEHTOB KAU€CTBO OCBOCHMSI COACPKAHMSI OOYUECHHUSL.

Pe3ynbrarbl 00yueHus (0cBoeHHbIe | @OpPMBI M MeTOAbI KOHTPOJISI U OLIEHKH

YMeHHsI, YCBOCHHbIE 3HAHMS) pe3yJbTATOB 00y4eHus
3HaTh:
B PE3YIbTAaTC OCBOCHHA JUCHUIIIMHEBI ® JIPAKTHYCCKMEC 3aHATHUA
00y4YaroImMXCcsl 10HKEH 3HATH! ¢ VHIAMBHIYAJILHBIE 3a1aHUS
® (OCHOBHELIC ITOJIOZKCHMUA ® TECTUPOBAHUEC
OHOTOTHYECKUX Teopun e onpoc (YCTHBIM U TUCbMEHHBIH)
(kmeTo4yHasi TeOpHUs; XpOMOCOMHAS e IIPE3CHTALMH 110 TEME
Teopus HAaCJIEICTBEHHOCTH; e TpOBepOUHbIE PAGOTHI
Teopuss T€Ha; CHUHTETHYEeCcKas ® TEPMUHONOTHUCCKHIT THKTAHT
Teopus ABOJIIOLIHT TeOpust .
p [, P ® BBINOJIHEHUE TECTOBBIX 3aJJaHUN
AHTPOTIOTEHE3a); 3aKOHOB
® [IOJrOTOBKA pedeparoB TO TEME

(pacmierienust I. Mennens;
HE3aBUCHUMOTO HacjeaoBaHus .

Menpens; CIICTIJICHHOT'O
HacJieJOBaHUS T. Moprana,;
TOMOJIOTHYECKHUX PSIOB B
HaCJICJICTBEHHONM M3MEHYUBOCTHU;
3apOJBIIIECBOTO CXOJCTBA;
OMOTEHETUYECKHU ); TIpaBUJI

(nomunupoBanust I'. MeHnnens;
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AKOJIOTUYECKOMN nupamMubl);

TUI0TE3 (4uCTOTHI ramer,
CYIIHOCTH M  NPOUCXOKIACHUS
KU3HU, IPOUCXOKICHUS
YeJI0OBEKA); 3aKOHOMEpPHOCTEMN
(M3MEHYNBOCTH; CIEIUICHHOTO
HaCJIeI0BAHMUS; HaCJIeJIOBaHUSI,
CUEIJIEHHOTO C IOJIOM;
B3aUMOJICUCTBUSI TE€HOB U HX
LIHUTOJIOTUYECKHUE OCHOBBI);

yaeHHH (0 MyTSIX W HAMPABICHUSIX
spomtoruu; H.M. BasumoBa o
IIEHTpax MHOT'000pa3us u
IIPOUCXOKICHUS KYJbTYPHBIX
pacrenuii; B.M. Bepnaackoro o
ouocdepe u Hoochepe);

0COOCHHOCTH OMOJIOTHIECKHUX
MPOIECCOB U SABJICHUU: OOMEH
BCIIIECTB W TIPEBPAICHUS SHCPTHH
B KJIETKE; (dhoTocuHTe3;
IJTACTUYECKUN U DHEPreTHUYECKUN
oOMeH; OpoKeHHE; XEMOCHHTE3;
MHTO3; MEHO03; pa3BUTHE TAMET Y

pacTeHui u KUBOTHBIX;
Pa3MHOXEHUE; OIUIOJOTBOPEHUE Y
pacTeHui u JKUBOTHBIX;
WHIUBUyaIbHOE pa3BUTHE
opraHu3Ma (oHTOTEHE3);
HOJTyuyeHue reTepo3nca,
MOJIUTIONIOB, OTJIaJICHHBIX
TrUOpPUIOB; NENCTBUE
HMCKYCCTBEHHOTO, JBIDKYIIETO |
CTaOMIU3HUPYIOIIETO otbopa;
reorpaduueckoe u
AKOJIOTUYECKOE
BUI000pa30BaHUE;
dbopmupoBaHue

MPUCTIOCOOJICHHOCTH K cpefe
oOuTaHMS; KPYTOBOPOT BEIIECTB U
TIPEBPAICHHS SHEPTUH B
AKOCHCTEMAax U ouocdepe;
ABOJTIOIHUST OMOC]EpHI;

0COOEHHOCTH CTPOEHUS
OMOJIOTHYECKHX 00BEKTOB:
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KJIETKH (XMMHUYECKUH COCTaB H
CTPOEHHE); T€HOB, XpOMOCOM,
KEHCKUX M MYXKCKHUX TaMer,
KJIETOK MPOKapUOT U JYKAPHUOT;
BUPYCOB;  OJHOKJIETOUHBIX MU
MHOTOKJIETOYHBIX ~ OpPraHHU3MOB;
BHJIa U DKOCUCTEM (CTPYKTYpa);

® [IPUYUHBI ABOJIIOLINH,
U3MEHSIEMOCTH BHUJIOB
HACJIEJICTBEHHBIX  3a00JIeBaHUH,
MYTAallW; YCTOMYMBOCTH,

CaMoperyrinuu, CaMOpasBHUTUA U
CMCHBI OKOCHCTCM.

YMmeTh:

® MNPUBOAUTH NpuMepbI:
B3aUMOJICHCTBUSI T€HOB, T'€HHBIX
U XPOMOCOMHBIX  MYyTalluii;
NOMYJSIUMA Yy  pa3HbIX BUJOB;

HACJICJICTBCHHBIX u
HEHACJICJICTBEHHBIX ~M3MCHEHUH,
MyTaIu, €CTEeCTBEHHBIX U
HCKYCCTBEHHBIX KOCHUCTEM;
BITUSTHHS ounosioruu Ha
dbopmupoBaHue Hay4yHOT'O

MHPOBO33PEHUS, HA BOCIIUTAaHHUE
AKOJIOTUYECKOM, T€HETUYECKOU U
TUTUECHUYECKOU rPaMOTHOCTH;
BKJIaJla OMOJIOTHYECKUX TEOpUN B
dbopmupoBaHue COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA;
3HAYCHHMS T€HETUKU I PA3BUTHS
MEJULMHBI U CEJICKIINU; 3HAYCHUS
COBPEMEHHBIX  JOCTHXCHUW B
o01acT OMOTEXHOJIOTHH, 3aKOHA
TOMOJIOTHYECKHUX PAIOB B
HACJIEJICTBEHHOM U3MEHYMBOCTH U
YYEHHS O IEHTpax MHOT000pa3us
U TPOUCXOKIEHUS KYJIbTYPHBIX
pacTeHui TS pa3BUTUSA
CEJICKIINH;

* IMPUBOAUTH [I0KA3aTeJbCTBA:
€IMHCTBA JKUBOM U HEXKUBOU
PUPOBI, pPOJICTBA  JKHMBBIX
OPTraHUu3MOB, VCIIOJIb3YS

MPaKTHYECCKUE 3aHATHS
WHIUBUTyJTbHBIE 3aJaHuUs
TECTUPOBAHHE

onpoc (YCTHBIN U TUCbMEHHBIN)
IIPE3EHTAIIAH 10 TEME

poJieBas urpa

IIPOBEPOYHBIC PAOOTHI
TEPMHUHOJIOTHUECKUN JUKTAHT

pabota B popyme B BUPTyaJIbHOM
KamItyce
BBITIOJTHCHHUE TECTOBBIX 3a1aHUN
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OMoJIoruYecKue TCOPHUHN 3aKOHbI U
IIpaBuJIia; 9SBOJIIOIHUH, HCIIOJIB3YS

TaHHBIE NaJICOHTOJIOTHH,
CPaBHHUTEIHHOU aHaTOMUH,
sMOpuosiorud,  Ouoreorpaduu,
MOJICKYJISIPHOM onomorumy;

OBOJIIOIUK YEJIOBEKA; €IMHCTBA
YEJIOBEUECKUX pac; SBOJIOIHA
ouocdepsr; OTPHUIIATEITLHOTO
BJIUSHUS  aJIKOTOJIS, HUKOTHHA,
HApPKOTWYECKUX  BEIIECTB  Ha
pa3BUTHE 3apOJbIlIa YEJIOBEKa;
poJICcTBA 94eII0BeKa C
MJICKOITUTAIONUMH  JKUBOTHBIMH;
BJIVSTHHSI MyTareéHOB Ha OpPraHU3M

YEJI0BEKA; HE0OXOIMMOCTH
COXpaHEHUS MHOT000pa3us
BUJIOB; BJIUSHUS DKOJIOTHYECKUX
¢dakTopoB Ha OpraHU3MBbl;

B3aMIMOCBSI3M  OPTaHU3MOB M|
OKpYXaroUen Cpebl;

® OLEHUBATH: MTOCIEICTBUS
BITUSIHUSI MyTar¢HOB Ha OPTaHU3M;
ATUYECKUE aCMEKThl PA3BUTHUS
HEKOTOPBIX UCCJIEIOBAHUM B
OMOTEXHOJIOTHH (KIIOHUPOBAHHE
YeJIoBeKa U JIp.);

® [0CJenCTBUSA COOCTBEHHOM
NEATEIIBHOCTH B OKPYKAOIIEN
cpele; BKJIa BbIIAIOIIUXCS
YYCHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

® 3HaueHHE OMOJIOTMYECKUX
OTKPBITUH; TJI00aJIbHBIE
AHTPOIIOTCHHBIC U3MEHEHUS B
ouocdepe;

® apryMeHTHPOBATH CBOIO TOUKY
3pEeHUS TIPU O0CYXKICHUU
OMOJIOTUYECKHUX TTPOOIEeM:
3BOJIFOLIUU KUBOU MPUPOJIBL;
peanbHOro CyUIECTBOBAHUS BUIOB
B IIPUPOJIE; CYLUIHOCTU U
MIPOUCXOXKICHUS KU3HH,

® TIPOVCXOXKICHHS YEJIOBEKa;
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IJI00aNbHBIX  AKOJOTUYECKUX
npobieM W myTed ux
pelIeHMUS;

IPOUCXOK]ICHUS YETOBEUECKIX
pac;

BBISIBJISITh: BIIMSTHUE
AIIEMEHTapHBIX (PAKTOPOB
ABOJIIOIMU HA TEHO(OH]T
NOMYJISIUU; TPUCTIOCOOJICHHUS

y OpraHu3MOB K cpe/ie OOUTaHMS;
apoMopd03bl U UIMOAAANTALINH Y
pacTeHUN | KUBOTHBIX;
OTJIMYUTEbHBIC TPU3HAKH
AKHUBOTO (y OTIEIbHBIX
OpraHu3MOB); aOMOTHUYECKHUE U
OMOTHYECKHE

KOMIIOHEHTBI SKOCUCTEM;
B3aMMOCBSI3H OPTaHU3MOB B
AKOCHCTEME; MyTarcHbl B
OKPYIKaIOIIEH Cpeie

(KOCBEHHO); CXOJICTBO U pa3Inyus
MEXK]ly IKOCUCTEMaMU 1
arpo’KOCUCTEMaMU;
YCTAHABJIMBATH B3aUMOCBSI3M:
CTpOoeHHUs U QYHKIINI MOJIEKYI B
KJIETKE; CTPOCHUS U PYHKITUN
OpraHOMJIOB KIICTKH;
MJIACTUYECKOTO U
SHEPreTUYECKOro OOMEHa;
CBETOBBIX U TEMHOBBIX PEAKIIHA
(oTOCHHTE3a; ABMKYLIUX CHII
ABOJIFOLIUN; TTyTEW U HAIIPABJICHUI
ABOJIIOLINH;

NMPaBUJILHO UCIIOJIb30BATH
T€HETUYECKYI0 TEPMUHOJIOTUIO U
CHMBOJIUKY; pelIaTh 3a/1auu
Pa3HOM CJIOKHOCTH 1O OMOJIOTHH;
COCTaBJIATh CXEMbI CKPEIIMBAHUSI,
yTH TIEpEeHOCa BEIIECTB U
SHEPIruu B dKOCHCTEMax (1enu
MATAHUsA, TTUIIEBBIC CETH);
HCCJIeI0BATH OMOJIOTHYECKHE
CUCTEMBbI Ha OMOJIOTUIECKUX
MOJIENSAX (KJIETKA, aKBapUyM U
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ap.);

U3y4aTh U OMUCHIBATH
HKOCUCTEMBI M arpO3KOCHUCTEMBI
CBOCH MECTHOCTHU;
CaMOCTOSITEIbHO HAXOUTh B
Pa3HBIX HCTOYHUKAX (B TOM YHUCIIE
cetu MHTEpHET, CpeacTBax
MaccoBoi HHGOPMAIIUHN),
aHaJIN3UPOBATh, OLICHUBATH U
UCI0JIb30BaTh OMOJOTUYECKYIO
UH(GOpPMAIINIO; TPAMOTHO
0(OpMIISITH PE3YJILTATHI
OMOJIOTUYECKUX UCCIIEIOBAHU.

HCNOJIb30BAaTh TPUHOOpPETEeHHbIE
3HAHUSIT W YMEHUsI B
NMPAKTUYECKON [1eATeJIbHOCTH H
NMOBCEeIHEBHOM KM3HM JIJISA:

IPaMOTHOTO O(pOpPMIIEHUS
pe3yIbTaTOB OUOTOTHYECKUX
HCCIICIOBAHUN;

000CHOBaHUSI U COONIOACHUS
IpaBuJl TMOBEJICHUS B
OKpyXawuen cpeae, Mep
poUIAKTUKHA PACTIPOCTPaAHEHUS
BUPYCHBIX (B ToM unciie BUY-
MH(DEKIUN) U IPYTUX
3a00s1€BaHUM, CTPECCOB, BPEAHBIX
MPUBBIUEK (KypEHUE, aTKOTOIU3M,
HapKOMaHMUS);

OKa3aHMs [EPBOM ITOMOILH ITPH
MPOCTYAHBIX U IPYTUX
3a00J1€BaHUSAX, OTPABJICHHUU
MTUATIEBBIMU TIPOTYKTaAMU;
omnpenesieHus: COOCTBEHHOU
MO3UIIMH TI0 OTHOIIEHHUIO K
HKOJIOTUYECKUM IpolsIemMam,
MOBEJICHUIO B IPUPOIHOM CpEIE;
OIIEHKH 3THYECKUX aCIEKTOB
HEKOTOPBIX UCCIICIOBAHUN B
o0yacTu OMOTEXHOJIOTUH
(KJTOHUpOBaHUE, UCKYCCTBEHHOE
OTUIOJIOTBOPEHUE).
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OneHka MHIMBUAYAJBHBIX 00pa30BaTEIbHBIX TOCTUKEHUH MO pe3yJbTaTam
TEKYILIEro KOHTPOJISI U IPOMEKYTOYHOM aTTECTALlUU MPOU3BOJAUTCS B COOTBETCTBUU C
YHUBEPCAJIbHOM IIKAJIOH.

Mpowe KosinuecTBeHHAsi OlleHKA MHANBUAYAJbHBIX
HT .
pon 00pa30BaTebHBIX JOCTHKEHU
pe3yJbTATHBHOCTH =
0as BepOaIbHBIN JInxoromMmuueckas
(mMpaBUJILHBIX OTBETOB)
(oTmeTKa) aHAJIOT HIKAJ1a
86+ 100 5 OTJIMYHO «3aU4TCHO»
71-85 4 XOPOIIO
51-70 3 yJIOBJIETBOPUTEIILHO
HE «HE 3aYTEHO»
50 u meHee 2
YIOBJIETBOPUTEIHHO
He nputynun k 5 HE «HE 3aYTECHO»
BBITTOJTHEHUIO YAOBJIETBOPUTEIBHO
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