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1. ITosicHUTEAbLHAA 3aMMNCKA

[Iporpamma  oOmieoOpa3oBaTenbHON — yuyeOHOW — muCHUIUIMHBL  «bHojorus»
npeaHaszHadeHa g u3ydenus ouonoruu B OIIK CTU HUTY «MHUCuC» u peanuzanuu
00pa3oBaTeNbHONW MPOrpaMMBbl CpelHero oOmero oOpa3oBaHHs B IpelesiaX OCBOCHHS
MpOTrpaMMBbI MIOJITOTOBKH CIEIUAIMCTOB cpeaHero 3BeHa (nanee - [IIICC3).

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oOmiero
oOpazoBanus ¢ ydyeroMm llpumepHON OCHOBHOI 00pa30BaTEIbHONM MPOTPAMMBI CPEIHETO
obmiero oOpa3oBaHHs, OJOOPEHHOU perieHneM (eneparTbHOT0 y4eOHO-METOANIECKOTO
o0beauHeHus 1o obmemMy oopa3oBaHuio (MpoTokoi ot 28 uroHs 2016 r. Ne 2/16-3).

Copepxanuie mporpamMmbl «bHOIIOTHS» HANPABIEHO HA JOCTHKCHUE CIEIYFOIINX
LEJIEH:

e TmoJyYeHHEe (PYyHIAMEHTAJIbHBIX 3HAHUNU O OMOJOTHYECKHX CHCTEeMAaX
(Knerka, Oprammam, Ilomymamms, Bwmpa, Oxocucrema); HCTOPHE PA3BUTHUA
COBPEMEHHBIX TPEJCTABJIEHUH O KUBOM IIPUPOJie, BBIAAIOIIMXCSA OTKPBITUAX B
OmosloTMYecKoll HayKe, POJIM OHOJOTHMYECKON HAyKH B (POPMHPOBAHUU
COBPEMEHHOM eCTeCTBEHHOHAYYHON KApPTHUHBI MHPA; MeToJaxX HayIHOTO
IO3HAHUS;

e OBJIaJIeHHE YMEHUSMH JIOTUIECKH MBICJIUTHb, OOOCHOBBIBATH MECTO U
POJIb OMOJIOTMYECKHMX 3HAHWH B IIPAKTHUYECKOH JesITeJILHOCTH JIIoAel, Pa3BUTHHN
COBpPEMEHHBIX TEeXHOJIOTUI; OIPeesIsiTh KUBble 00BEKTHI B IIPUPOE; ITPOBOIUTH
HAOJIOOeHUd 3a 9KOCHCTeMaMHW C IIeJIbl0 HWX ONHUCAHUS U BBHISBJIEHUS
€CTeCTBEHHBIX ¥ AQHTPOIOTE€HHBIX W3MEHEHWH; HaXOAUTh ¥ AaHaJHU3UPOBATh
WH(OPMAIIHIO O JKUBBIX 00bEKTaX;

e pa3BuUTHE II03HABATEJILHBIX HWHTEPECOB, WHTEJIJIEKTYAJIbHBIX ©
TBOPYECKUX CIIOCOOHOCTEM O0YdJaIOIIUXCS B ITPOIECCe M3YUYEHUsT OMOJIOTHYECKUX
SIBJICHUU; BBIJTAIONITXCS JOCTHKEeHUN omoJstorum, BOTITEIIITITX B
00IlleYeI0BEYECKYI0 KYJIBTYPY; CJIOKHBIX U IIPOTHBOPEYHBHIX IIyTEH Pa3BUTHUS
COBPEMEHHBIX HAayJYHBIX B3TJISAI0B, HJIEH, TEOpHH, KOHIIeInuii, ruiore3 (o
CYIITHOCTY ¥ ITPOUCXOKJIEHUU SKU3HU, YeJIOBeKa) B Xo/e paboThl ¢ pa3IuIHBIMU
UCTOYHUKAMU UHPOPMATIUH;

e BOCOUTAHUWE VOEKIEeHHOCTH B HEOOXOJWMOCTH IIO3HAHUSA KUBOU
MIPUPOILI, HEOOXOIWMMOCTH PaITMOHAJBHOTO ITPUPOJOIOIb30BAHMS, OEpesKHOro
OTHOIIIEHUS K IIPUPOJHBIM pecypcaM U OKpY:KaloIed cpeae, COOCTBEHHOMY
37I0POBBIO; YBAKEHUS K MHEHHUI0 OIMOHEHTA IIPU OOCY:KIEHUU OMOJIOTHYECKUX
mpobseM;

¢ 1CHIOJIb30BaHUE NPHUOOPETEHHBIX OWMOJIOTMYECKUX 3HAHUN W YMEHHH B
TIOBCETHEBHOM KU3HHU JJII OIIeHKU TIOCJEJICTBUI CBOel JesaTeIbHOCTH (U
JIeATeJIbHOCTUA JPYTUX JII0JIeli) 0 OTHOIIEHWI0 K OKPY:KaWIIeld cpejie, 3TI0POBbHIO
OPYTUX J0Jed U COOCTBEHHOMY 3I0pPOBBIO; O0OCHOBAHHME U COOJIIOAEeHHE Mep
mpoMIaKTUKKU 3a00JieBaHUI, OKa3aHWe IIepBOM TIOMOIIM IIPU TpaBMax,
co0JTI0TeHe TTPaBUJI TIOBEJeHUs B IIPUPO/IE.

B mporpammy BKJIIOYEHO CcOJEp)KaHHWE, HAIpaBJICHHOE Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIUH, HEOOXoAuMbIX s kKadecTBeHHOro ocBoenus [ITICC3 na 6aze
OCHOBHOTO 00111eT0 00pa30BaHusl C MOTYYCHHEM CPETHEro 00IIero 00pa3oBaHuUs.

Pabouas mporpamma yueOHoO# aucuumiuHbl «buonorus» pazpaboTaHa Ha OCHOBE
MPUMEPHON TporpamMmbl  001Ie00pa3oBaTeIbHON yueOHONW MUCHUIUIMHBL  «buonorusy,
pexomenHoBaHHOW ~ DenmepanbHBIM  TOCYAApCTBEHHBIM  aBTOHOMHBIM  YUpEXKJICHUCM
«DenepanbHbli MHCTUTYT pa3BuTus oOpasoBanus» (PI'AY «DUPO») B KadecTBe
npuMepHoi mporpammbl s peanm3aiuu [ITICC3 na 6a3e ocHOBHOTO 00I1IeT0 00pa3oBaHUs



C TOJlyd4eHUEM cpenHero odmero obOpaszoBanus oT 21 wurons 2015r. (¢ yroyHeHHEM W
nonojHeHueM ot 25.05.2017r.)

O01mas xapakTepucTHKa 0011e00pa3oBaTeIbHON Y4eOHOM TUCIUTIINHBI

B cucreme ecrecTBeHHOHAYYHOrO 00pas3oBaHus OMOJIOTUS KaK YUYeOHBIH
aopeaMeT 3aHHUMaeT BasKHOE MeCTO B (DOPMHUPOBAHUH: HAYUHON KapTHUHBI MHUPA;
(PYHKIIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOOUMOM [JI IIOBCEJHEBHOM IKM3HIIL
HABBIKOB 3J0POBOT0 M 0E30IIaCHOTO JJIS YeJIOBEKAa M OKPYIKAIoIIell cpedbl oOpasa
SKU3HU; 9KOJIOTMYECKOTO CO3HAHMS; IIEHHOCTHOTO OTHOIIEHU K *KUBOM IPHUPOIe U
YeJIOBEKY; COOCTBEHHOM IMO3UIIUH II0 OTHOIIEHUIO K OMOJIOTMYeCKo HHPOPMAIIIH,
TI0JIy4aeMoii U3 pas3HbIX UCTOYHUKOB. M3ydeHre OMOJIOTMM CO3Ma€eT YyCJIOBUS MIJIS

opmupoBaHUA y  0OOy4AIONIUXCSI  HHTEJJIEKTYaJIbHBIX, rpaskIaHCKUX,
KOMMYHHUKAITMOHHBIX ¥ THQPOPMAITMOHHBIX KOMIIETEHITHI.
Buosiormss — cucrema Hayk, maydamIlnas BCe AacCIeKThI KH3HU, Ha BCEX

VPOBHAX OpPraHU3AIIMU KUBOTO, HAYMHAS C MOJIEKYJIAPHOIO M 3aKaHIUBAS
omocepubiM. O0beKTaMu U3yUYeHUsI OMOJIOMUH SBJISIOTCS YKHUBBIE OPTaHHU3MBbI, UX
CTPOEHHE U JKU3HEIesTeIbHOCTh, UX MHOr0oOpasue, IPOUCXOKIeHNIe, dBOJIIOIIHS
¥ pacipejiesieHre JKUBbIX OPraHU3MOB Ha 3eM.ie.

Ob6rtass Omosiorvsa W3y4yaeT 3aKOHBI HCTOPHYECKOT0 YW HMHIWBHUIYAJIBHOTO
Pa3BUTHS OPraHM3MOB, OOIIHE 3aKOHBI SKU3HM M Te OCOOEHHOCTH, KOTOpPEIE
XapakTepHbl IJI BCEeX BHIOB JKMBBIX CYIIECTB Ha ILIAHETe, a TaKiKe WX
B3aUMOJIEMICTBHE C OKPYIKAIOIIE Cpeqoi.

Buostorusi, Takum 06pas3oM, SIBJISIETCS OQHOM M3 OCHOBOIIOJIATAIOIINX HAYK O
SKM3HHU, a BJIaJeHKe OMOJIOTMYECKHMH 3HAHHAMUA — OIJHHM M3 HEOOXOIHMBIX
YCJIOBUM COXpAaHEeHUs KU3HU Ha IJIaHeTe.

OcHoBy comepskaHuss y4eOHOM JUCIHMILIMHBI «BHOJIOTHS» COCTABJIAIOT
cleAyIoliyie BeAyIpe HOIeH: OTJHUYNTEbHbIE IIPU3HAKH KMBOM IIPHUPOIBI, ee
yPOBHEBAs OPTaHU3AIIUsI U JBOJIIOIMSA. B COOTBETCTBUH C HHUMHU BBIIEJIEHBI
cozepskaTesIbHbIE JIAHUN: OomoJstorus Kak HAyKa; OMoJIOTMYEeCKHe
3aKOHOMEPHOCTH; METOIbl HAYYHOIO ITO3HAHUSI, KJIETKA; OPTaHU3M; IIOILYJISIIHSI;
BHJT; 9KOCHCTEMEI (B TOM 4umcye ouocdepa).

Comepsxanme y4eOHON  JOHCIIUILIMHBI HAOPABJIEHO HA  IIOATOTOBKY
00yJaroIuxcsi K PeIIeHnI0 BaKHEHNINNX 3a/1a4, CTOAIINX Iepe] OMOJIOTHYeCKOM
HAYKOM, — II0 paIllMOHAJBHOMY IIPUPOJIOMOJIL30BAHMIO, OXpaHe OKPY KaIoIIed
CpeIbl U 30POBbS JIIOIEH.

B 1mpodeccronanbHBIX 00pa3oBaTeJIbHBIX OPraHU3AIUAX, PeaTU3YIONIUX
00pas3oBaTeJbHYI MIPOTPAMMYy CpeIHero ooIero o0pa3oBaHWA B IIpeaesax
ocoeruss OIIOII CIIO mHa 06a3e oCHOBHOTO 00IIEro o0Opa3oBAHUSA, HIyUEHHE
yueOHOM IucIMILINHEL «Brosorus» nMmeer cBoum 0COOEHHOCTH B 3aBHUCHMOCTH OT
mpomiIsi  IpPopecCMOHAJIBHOIO 00pas3oBaHMs, Oas3upyercsi Ha  3HAHUAX
00yJaoIIUXCcsi, IIOJIyU€HHBIX IIPpU HU3YYeHWHU OWOJIOTUH, XHUMUH, QUIUKH,
reorpaduu B OCHOBHOIA IITKOJIE.

IIpu ocBoernmu mpodeccuit CIIO u cmernmanpHocTeit CIIO TexmHmueckoro
apopuas IpodecCHOHATILHOI0 00pa30BaAHUS OMOJIOIUA H3ydaeTcs Ha 0a30BOM
yposae OI'OC cpemuero obIero oopasoBaHms.



IIpu oTbope comep:kaHusaA yueOHON IHCIIUILINHBI «Brosorus» mcoib3oBaH
KYJIBTYPOCOOOPA3HBIHN IIOAX0/I, B COOTBETCTBHUH C KOTOPHIM 00yYAOIIHIEC TOJIKEBI
YCBOUTH 3HAHHUSI U YMEHU, HeOOXOOUMBIE IJIs1 (POPMUPOBAHUS OOIIEH KYyJIbTYPHI,
ompenesIioIel aJgeKBaTHOe IIOBeJeHUWe 4dYeJOoBeKa B OKpY:Kallleill cpene,
BOCTpPeOOBaHHBIE B *KM3HU U B IIPAKTHYECKOH JeATEeIbHOCTH.

Ocoboe BHUMaHHE yIEJIEHO IKOJOTHUYECKOMY O00pa30BAHUIO W BOCITUTAHUIO
00yJaronmxcs, dopMupoBaHMIO y  HHX  3HAHHH O  COBPEMEHHOM
€CTEeCTBEHHOHAYYHOM  KapTUHE MHpa, IIeHHOCTHBIX OpHEHTAIlWH, YTo
CBHU/IETEJILCTBYET O TYMAaHU3AIINN OMOJIOTHYECKOT0 00pa30BaAHMS.

Copepsxanme yuyeOHON OUCIUILIMHBL IIPeIyCMATPHUBAET (POPMHPOBAHIE Y
o0ydJaImxcsi OOIEeHAYYHBIX 3HAHUN, YMEHWH M HaBBIKOB, YHHUBEPCAJILHBIX
CIIOCOOOB [EATEJbHOCTH K KJIIOUEBBIX KOMIIETEHIIMM, BKJIIOYAIOIINX yMEHHe
CPaBHUBATH OMOJIOTMYECKHE O0BEKTHI, aHAJIM3UPOBATh, OIIEHUBATL K 0000IIATH
IIOJIyYeHHBIE CBEIEHHS, YyMeTb HAaXOOWTh M WKCIIOJIB30BATh HMHMOPMAIIMIO M3
Pa3IUYHBIX UCTOUHUKOB.

B pesyaprare usydueHuss yueOHOro mnpeamera «bHONIOrHsS» Ha YpOBHE CPEIHETrO
o01m1ero o0pa3oBaHus:

BboinmyckHuK Ha 6a30BOM YPOBHE HAYUHUTCS:

pacKphIBaTh Ha IPUMEPAX POJIb OMOJIOrHH B ()OPMHUPOBAHWK COBPEMEHHOM HAy4YHOM
KapTHHBI MHPA U B IPAKTHYCCKON JEATEILHOCTH JIFOJICH;

MIOHUMATh U OIKCHIBATH B3aUMOCBS3b MEXIY €CTCCTBEHHBIMH HAyKaMH: OHOJIOTHEH,
(bHU3UKOMN, XMMHUEH; YCTAHABINBATH B3aUMOCBSI3b IPUPOIHBIX SIBJICHUIA;

MOHUMATh  CMBICH, pa3duaTh MW  ONKCHIBATh CHCTEMHYIO  CBSI3b  MEXKIY
OCHOBOITOJIATAIOIIMMH OMOJIOTHYECKMMHU MOHATHSAMHM: KIIETKA, OPraHu3M, BHJ, SKOCHCTEMA,
ounocdepa;

HCII0JIb30BaTh OCHOBHBIE METOJIbI HAYYHOTO MO3HAHHS B YYEOHBIX OHOJIOTHYECKHX
UCCIIEIOBAHMSX, TPOBOJUTH SKCIEPHUMEHTHI II0 H3YYCHHIO OHOJIOTHYECKMX OOBEKTOB H
SIBJICHUH, OOBSACHSITH PE3yJIbTaThl IKCIIEPUMEHTOB, AHAIM3UPOBATh WX, (OPMYIHPOBATH
BEIBOJIBL;

GopMyTHpOBaTh THUIOTE3bl HA OCHOBAHMM  MPEJIOKCHHOW  OHOJIOTHUECKON
HH(OPMAIIMY M TIPEeJIaraTh BapUaHThl IPOBEPKH THITOTES;

CpaBHHUBATh OHOJOTHYECKUE 00BEKTHI MEXKIY COOO# MO 3aJaHHBIM KPUTEPHSIM, JIENIaTh
BBIBOJIBI M YMO3AKJIFOUEHHUST Ha OCHOBE CPaBHEHHS;

00OCHOBBIBATh €IMHCTBO HMBOW M HEKUBOW MPHUPOJIbI, POJCTBO KHMBBIX OPraHU3MOB,
B3aMMOCBSI3H OPIaHU3MOB M OKPYKAIOIIEH Cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPHI;

MPUBOIUTH MIPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COCTUHEHHH KIICTKH
(6enKoB, KUPOB, YTIIEBOIOB, HYKJICMHOBBIX KHUCIIOT);

pacro3HaBaTh KJICTKU (IPOKAPUOT U DYKAPUOT, PACTCHUHN M KUBOTHBIX) TI0 OMHCAHHIO,
Ha CXEMATHYEeCKHX HW300paKEHWsX; YCTAHABIMBATH CBSI3b CTPOEHUS W (DYHKIHIA
KOMITOHEHTOB KJIETKH, 000OCHOBBIBATh MHOT000Opa3ue KJIETOK;

pacIo3HaBaTh MOMYJISIIUAIO ¥ OMOJIOTHYECKHIA BT 10 OCHOBHBIM IIPU3HAKAM;

OMUCHIBATG  (DEHOTHUI  MHOTOKJIETOYHBIX  PACTEHHH M KUBOTHBIX  IIO
MOP(OIIOTHIECKOMY KPHTEPHIO;

0OBSCHITH MHOTOOOpa3ye OPraHu3MOB, IPUMEHSS SBOJIIOIIMOHHYIO TCOPHUIO;

KJIacCH(PHUIMPOBATH OMOIOrHYECKHE OOBEKTHI Ha OCHOBAHUH OJHOTO MIIH HECKOIBKUX
CYIIECTBEHHBIX MPHU3HAKOB (TUMBI THMTaHUS, CIIOCOOBI JBIXaHUS M PA3MHOKEHHUS,
0COOCHHOCTH Pa3BUTHUS);

OOBSCHSTH TIPUYHHBI HACIICICTBEHHBIX 3200/ IEBAHHUI;

BBISBJISATh  M3MEHYHBOCTH Y  OPraHM3MOB; OOBSICHATH  MPOSIBICHHE  BHIOB
U3MEHYMBOCTH, MCIOJIB3YSI 3aKOHOMEPHOCTH M3MEHUYHBOCTH; CPABHHBATH HACIIEJACTBCHHYIO
Y HEHACJIECTBEHHYIO H3MEHUYHUBOCTD;



BBISIBIIATE  MOpdosornyeckne, (U3NOJOTHUECKUE, MOBEICHUECKUE  aganTaluu
OpPraHU3MOB K cpefie 0OMTaHUS U AEHCTBUIO 3KOJOTMYECKHUX (haKTOPOB;

COCTaBJIAITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (LIETIN TUTAHMS);

MPUBOJIUTH JIOKA3aTENIbCTBA HEOOXOAMMOCTH COXpaHEeHHsl OuopasHooOpaszus ams
YCTOWYMBOI'O Pa3BUTHUS U OXPaHbl OKPYKAIOLIECH CPELIbl;

OLICHUBATh JTOCTOBEPHOCTh OMOJIOTMYECKON HH(pOpPMAIMH, MOJYYEHHON H3 pPa3HBIX
MCTOYHMKOB, BBIIENATH HEOOXOAMMYIO MH(POPMALMIO JJIsl UCIIOJIB30BAaHUS €€ B y4eOHOI
NEeSITeIbHOCTH U PELIEHUH MPAKTUYECKUX 3a]1ay;

NPEJCTaBIATh OMOJIOTMYECKYI0 MH(POpPMALMI0O B BUAE TEKCTa, TaONUIbl, Trpaduka,
JarpamMmbl U J1eJaTh BHIBOABI HA OCHOBAHHUH MPEICTABICHHBIX TaHHBIX;

OLIEHUBATh POJIb JOCTH)KEHHH T€HETHKH, CEICKIINU, OMOTEXHOJIOTUH B MPAKTUYECKON
JeSITeIbHOCTH YEJIOBEKa U B COOCTBEHHOW KHU3HU;

OOBSICHATh HETaTHBHOE BIIMSHUE BEIIECTB (QJIKOTOJs, HUKOTHHA, HAPKOTUYECKUX
BEIIECTB) Ha 3apPO/IBIIIEBOE PA3BUTHE YEIIOBEKA;

OOBSICHATH TOCIIECTBUS BIMSHUS MyTarcHoB;

OOBSCHATH BO3MOKHBIE IPUYMHBI HACTIEICTBEHHBIX 3a00JIeBaHUM.

BoinyckHuk Ha 0230BOM YPOBHE IOJIYYUT BO3MOXKHOCTh HAYUUTHCS:

naBaTh Hay4yHOe OOBsICHEHHE OuoyiornyeckuM ¢akTaM, IpoIeccaM, SBICHUSM,
3aKOHOMEPHOCTSIM, HCIIONb3yd OHOJNOTUYECKUE TEeOpUH (KIETOYHYIO, SBOJIIOIHOHHYIO),
yueHue o ouocepe, 3aKOHbI HACIEICTBEHHOCTH, 3AKOHOMEPHOCTH H3MEHYHBOCTH;

XapaKTepu30BaTh COBPEMEHHBIE HAMPABJICHUS B Pa3BUTUU OWOJIOTHUHU; OMUCHIBATH MX
BO3MO>KHOE UCIOJIb30BaHUE B IPAKTUYECKON JIESATENbHOCTH;

CpaBHMBATh CIIOCOOBI JIEJICHUS KIETKU (MUTO3 U MEi03);

pemath 3aaud Ha noctpoeHue ¢parmenta Bropoi nenu JHK mo nmpemioxeHHOMY
¢dbparmenty nepsoii, 1 PHK (M PHK) no yuactky JIHK;

pelaTh 3aJa4y Ha OIpE/eIeHHE KOJMYECTBA XPOMOCOM B COMAaTUYECKUX M IMOJIOBBIX
KJIETKaxX, a TaKkKe B KJIETKaX Mepel] HaydaloM JeleHus (Meio3a WM MHTO03a) M IO €ro
OKOHYAHHH ([ MHOTOKJIETOUHBIX OPTaHU3MOB);

peliaTh reHeTUYeCKre 3aa4d Ha MOHOTHOPUIHOE CKPEIIMBAHHUE, COCTABISATH CXEMBbI
MOHOTHOPUAHOTO CKPEUIMBAHUSA, TPHUMEHSS 3aKOHBI HACIEICTBEHHOCTH W HCIOIB3YA
OMOJIOTNYECKYI0 TEPMHHOJIOTUIO U CUMBOJIUKY;

YCTaHABJIMBATh THI HACJIEIOBAaHUS M XapaKTep MPOSIBICHUs MpHU3HAKa MO 3aJaHHOU
CXEM€ POJOCIOBHOM, IPUMEHS 3aKOHBI HACJIEICTBEHHOCTH;

OLICHMBATh pE3ylbTAaThl B3aMMOJCHCTBUS 4YeJlOBEKa M OKpY)KaloIled cpeabl,
IIPOrHO3MPOBaTh BO3MOXKHBIE ITOCJIEIACTBUS JEATEIBHOCTH YEJIOBEKA NIl CYIECTBOBAHUS
OTJENbHBIX OMOJIOTUYECKUX OOBEKTOB U LIEJIbIX IPUPOIHBIX COOOIIECTB.

Nzyuenne  oOmieoOpa3oBarenbHON — quctMiuiMHbl — «buonorus»  3aBepuiaercs
nojABeZIcHUEM UTOTOB B (hopme auddhepeHIInpOBAaHHOTO 3aUeTa B paMKax MPOMEKYTOUHOM
artecTauuu crtyaeHToB B rmpouecce ocBoeHus [IIICC3 na 6a3ze ocHOBHOro oouiero
00pa3oBaHMs C MOJYUYEHUEM CPEIHETO 00IIero 0Opa3oBaHus:

1) nmuddepenumpoBanHblii 3aver it cnenuanbHOocTH 15.02.14  OcHaieHue
CpPEICTBAaMH AaBTOMAaTH3allMM TEXHOJOTUYECKUX IPOLECCOB U MPOU3BOJACTB (110
oTpacism) B 1 cemectpe.

MecTto 001me00pa3oBaTeIbHON y4eOHOH NUCHHUILVINHBI B y4e0OHOM IIaHe
O6meoOpa3oBarenpHas ydyeOHass AucCHUIUIMHA «buonorus» sBIseTCS y4eOHOU
JTUCIUIUTMHON 00s13aTeNbHON TIpeaMeTHON obnactu «EcrectBennbie Haykm» OI'OC cpennero
oOmero oopa3oBaHusl.
B OIIK yuebnas aucuunnnHa «buonorus» uzydaercss B 00IIe00pa3oBaTeIbHOM
uukie yaebHoro ruiana [ITICC3 nHa Gaze ocHOBHOro 001iero oOpa3oBaHMsl C MOJyYEHUEM
cpeaHero odmero 0opa3oBaHusl.



PesyabTaThl ocBOeHHA 00111€00pa3oBaTeIbHON y4eOHOM TUCHUIINHBI
OcBoenue copepxkanusi y4yeOHOM jucuuIUiMHbl  «buosorus»  obecnedynBaeT
JOCTUKEHHUE CTYJIEHTAaMU CIIEAYIOIUX PE3yJIbTaTOB!
e uu4HOCTHBIX (JIP):

JIP1 chopMHpOBaHHOCTh YyBCTBA TOPJOCTH U YBAXKEHUS K UCTOPUM U JTOCTHKEHUSAM
OTEYECTBECHHON OMOJOrMYeCKON HAayKH; MPEICTABICHHS O IIeIOCTHONW €CTECTBEHHOHAYYHOU
KapTHHE MHPa;

JIPZ mnoHMMaHue B3aMMOCBSI3M M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, HX
BIMSIHUSA Ha OKPYXKAIOLIYI0 Cpely, SKOHOMHUYECKYIO, TEXHOJOTHYECKYI0, COLHUAIbHYIO U
ATHUYECKYIO CHEPBI NEATETLHOCTH YEIIOBEKa,

JIP3 cnocoOGHOCTh HCHONB30BAaTh 3HAHUS O COBPEMEHHOMW €CTECTBEHHO-HAyYHOU
KapTHHE MHUpa B 00pa30BaTeNbHOW W MPOPECCHOHATBHON AEATENIBHOCTH; BO3MOKHOCTH
MHGOPMALIMOHHOM cpelibl AJ1s oOecredeHns IPOLyKTUBHOTO caMO0Opa30BaHus;

JIP4 BrnageHue KyJIbTypoWl MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHUIO, aHaJIH3Yy,
BOCIIPUATHIO MH(OpMaIMK B 00JAaCTH €CTECTBEHHBIX HAyK, IIOCTAHOBKE LIEJIM U BHIOOPY
MyTel ee TOCTIKEHUs B IpodeccnoHanbHOM chepe;

JIPS cnocoOHOCTh PYKOBOJACTBOBATBCS B CBOCH JEATEIBHOCTH COBPEMEHHBIMHU
IPUHLIUIIAMU TOJIEPAHTHOCTH, AMAJIOra U COTPYAHUUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBHIO
C KOJUIeraMmu, paboTe B KOJIJICKTHBE;

JIP6 TrOTOBHOCTH HCHOJB30BATH OCHOBHBIE METOABl 3aIUThl OT BO3MOXHBIX
MOCJIC/ICTBHI aBapHii, KaTacTpo(, CTUXUNHBIX OCJICTBUM;

JIP7 oOmamaHue HaBbIKaMW  Oe30MacHOM  paboThl  BO  BpeMs  IPOEKTHO-
HCCIIEIOBATENIbCKOM M OKCHEPUMEHTAJIbHOW  JAESTEIBbHOCTH, MPU  HCIIOJIb30BAHUU
1abopaTopHOro 00OpyIOBaAHUS;

JIP8 cniocoOHOCTh MCIOIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MMPAKTHUECKOU
NeSITeIbHOCTH U TIOBCEAHEBHOM U3HU JUIsl COOMIONEHUS Mep NPO(UIAKTUKN OTpPaBJICHUH,
BUPYCHBIX U JIpYruX 3a00JI€BaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KYPEHHUS, AIKOTOJIU3MA,
HapKOMaHMM); MpaBWJI OBEJICHNS B IPUPOAHOIL cpee;

JIP9 roTOBHOCTh K OKa3aHHIO MEPBOI IMOMOIIM NPU TpaBMaX, MPOCTYIHBIX U JAPYTHX
3a00JIeBaHUAX, OTPABJICHUSIX MUILEBBIMU IPOAYKTAMU;

° MeranpeametrHoix (MP):

MP1 oco3HaHue COLMAIbHOM 3HAYUMOCTH CBOEH mpodeccuu/crnennanbHOCTH,
o0JaziaHue MOTHBALIMEN K OCYIIECTBIECHUIO TPO(ECCHOHATBHON e TENbHOCTH;

MP2 noBbllIeHHE UHTEIEKTYAIBHOTO YPOBHS B IPOIECCe U3YUEHUsS] OMOIIOTHYECKUX
SIBJIGHUM; BBIAIOIIUXCS JOCTWKEHUH OHOJIOTHMH, BOLIEAIIMX B OOIIEYETOBEUYECKYIO
KYJIbTYpYy; CIOXHBIX ¥ TPOTHBOPEUYHMBBIX ITyTeH pa3BUTUS COBPEMEHHBIX HAy4YHBIX
B3IJISJIOB, HMJIeH, TEOpUi, KOHLEMIMH, runore3 (0 CYIIHOCTH M MPOMUCXOXKJEHHM >KU3HHU,
4esioBeKa) B X0/i€ paboThl € pa3IMYHBIMU UCTOYHUKAMU UH(POPMAIUH;

MP3 cnocoGHOCTh OpraHM30BBIBaTh COTPYIHHUYECTBO E€IMHOMBIIIIEHHUKOB, B TOM
qyclie €  HCIOJb30BAaHHMEM  COBPEMEHHBIX  HMH(OPMalMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

MP4 cniocoOHOCTh MOHUMATh MPUHIUIBI YCTOMYUBOCTH U MPOAYKTUBHOCTH KUBOM
IPUPOJIBI, IYTH €€ U3MEHEHMs MOJ| BIMSHUEM aHTPOIOTEHHBIX (aKTOPOB, CLIOCOOHOCTH K
CUCTEMHOMY aHajHu3y TIJ00aJbHBIX JKOJIOIMYECKUX THpoOJieM, BOMPOCOB COCTOSTHUS
OKpY>KaIoIlEl Cpelbl ¥ PAllMOHAIBHOIO UCIIOIb30BAaHUS IIPUPOIHBIX PECYPCOB;

MP5 ymeHne 000CHOBBIBaTh MECTO M POJIb OMOJOTHYECKMX 3HAHUN B MPAKTHYECKOMN
JeSITeIbHOCTH JIFOIeH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH; ONPEIeNIATh )KUBbIe OOBEKTHI B
MIPUPO/IE; MPOBOJIUTH HAOIIOJEHUS 32 SKOCUCTEMAMHM C LIEJbI0 X OMHCAHUS U BbISBICHUS



€CTECTBEHHBIX U aHTPOMOTI€HHBIX U3MEHEHHI; HAXOAUTh U aHAJIU3UPOBATh UHPOPMALIUIO O
’)KUBBIX 00BEKTAX;

MP6 criocoOHOCTb MPUMEHATH OMOJIOTHYECKUE M SKOJIOTMYECKHe 3HAHUS JJIS aHaJIN3a
IPUKIIAJAHBIX TPO0IeM X039HCTBEHHOM NeATEIbHOCTH;

MP7 cnocoOHOCTh K CaMOCTOSITEIbHOMY MPOBEIECHUIO HCCIICAOBAHUM, ITOCTaHOBKE
€CTECTBEHHOHAYYHOT'0 3KCIIEPHUMEHTA, UCII0JIb30BaHUIO MH()POPMAIIMOHHBIX TEXHOIOTUN IS
pelIeHHs HayYHBIX U IPOQeCcCHOHANTBHBIX 3a7ay;

MP8 crocoOHOCTh K OLIEHKE 3THYECKHX AaCIEeKTOB HEKOTOPBIX MCCIEJOBAHUN B
o0acTi OMOTEXHOJIOTUH (KJIOHUPOBAHHE, HICKYCCTBEHHOE OIUIOIOTBOPEHUE);

e npeaMmerHbix (IIP):

IIP1 chopmMupoBaHHOCTH MPEICTABICHUNA O POJIM U MECTE OMOJIOTHMH B COBPEMEHHOU
HAyYHOH KapTHHE MHUpa; MOHUMaHHWE POJIM OUONOTHH B (HOPMHUPOBAHMM KPYyrozopa H
(GYHKIMOHATIBHON IPAMOTHOCTH AJIS PEIIEHUS IPAKTHUECKUX 3ajiay;

IIP2 BnaseHue OCHOBOIIOJIATAIOUIMMH MOHATHUSAMH U TPEJICTABICHUSMH O YKMBOMN
IIPUPOZAE, €€ YPOBHEBOM OpraHu3alid M  DBOJIOLMH; YBEPEHHOE I0JIb30BAHUE
OMOJIOTMYECKON TEPMUHOJIOTUEH M CHMBOJIMKOW;

I1P3 BnaseHue OCHOBHBIMH METOJIAMH HAy4YHOI'O IO3HAHUS, UCIOJIb3yEeMbIMU INPHU
OMOJIOTUYECKUX HCCIIEOBAHUSIX KHUBBIX OOBEKTOB M SKOCHCTEM: OMHCAHUEM, U3MEPEHUEM,
IIPOBEICHUEM Ha0JI0OJCHUH; BBISBJICHHE U OLIEHKA aHTPOIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

P4  chopMUpOBAaHHOCTE YMEHHH  OOBSCHATH  PE3yJbTaThl  OMOJIOTUYECKUX
HKCHEPUMEHTOB, pellaTh 3JI€MEHTapHbIe ONOJIOTUUECKUE 3a/1a4H;

IIP5 chopmMupoBaHHOCTH COOCTBEHHOM MO3ULMU IO OTHOLIEHUIO K OMOJIOrMYeCcKOn
uHboOpMalMY, [OJy4aeMOH U3 pa3HbIX HCTOYHHUKOB, IJIOOAIBHBIM 3KOJOIMUECKUM
npoOJIeMaM U IyTSIM UX PEIICHHS.

Conep:xanue 0011e00pa3oBaTe/bHON YUeOHOH TUCIHHIIMHBI

BBenenune

buonorus xak KOMIIJIEKCHas Hayka, METOJIbl HAyYHOT'O IMO3HAHMs, UCIIOJIb3yeMbIC B
ouonorun. Cogpemennvie Hanpaeienus 6 oOuonocuu. Ponb Ouomoruu B (OpMUPOBAHUU
COBPEMEHHOM Hay4YHOH KapTHHBI MUpa, IPAKTUYECKOE 3HAUCHHE OMOIOIMYECKUX 3HAHUH.

buonoruueckue cuctemsl Kak peAMET U3y4eHHs OMOJIOTHH.

OOBeKT u3yueHust OnoIoruM — *kuBas Npupoja. IIpu3Haky KUBBIX OPraHU3MOB U UX
MHOrooOpasue. YpoBHEBasi OpraHu3alus )KUBOM MPUPOJIBI U SBONIONMS. MeTo/abl TO3HAHUS
KHUBON Mpupoabl. OO1Me 3akoHOMEpHOCTH Ouosnoruu. Ponb Guonoruu B (popMupoBaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOW KAPTHUHBI MUPA U NMPAKTUYECKOU JEATEIBHOCTH JHOJEH.
3HayeHne OMOJIOTMU MPH OCBOEHUHU INMpodeccHil M crenualbHocTell cpeaHero npogdeccuo-
HaJLHOTO 00pa30BaHMS.

JdemoncTpanuu

buonoruueckue cucteMbl pa3HOTO YpOBHS: KJIE€TKa, OpTraHU3M, MOMYJISIIHS, YIKOCUCTE-
Ma, buocdepa.

[MapcTBa KUBOM IPUPOABI.

PA3JIEJI 1. YYEHUE O KVIETKE

Tema 1.1. CrpoeHne KjIeTKH. XMMHYECKAsA OPraHU3alMs KJIETKHU

MounekynspHble OCHOBBI kM3HM. HeopraHnuueckume BelleCcTBa, HUX 3HAYCHHE.
Oprannueckue BemecTBa (yriIeBOIbI, TUMUIBI, OCIKH, HYKICUHOBBIE KUCTOTHI, AT®D) n nx
3HaueHue. buononumepsl. /[pyeue opeanuueckue sewjecmea kiemxu. Hanomexnonocuu 6
ouonozuu.



Hwurosoruss, ™meToabl LMUTOJOTMU. PoJb KIETOYHOM TEOPUM B CTAHOBIICHUH
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHUHBI Mupa. KIEeTKM NpoKapuoT U 3YKapHuoT.
OCHOBHBIE YaCTH ¥ OPTaHOMIBI KIIETKH, UX (DYHKIIUU.

Bupycst — HekserouHas (¢opMa KH3HH, Mepbl NPOPMIAKTHUKU BUPYCHBIX
3a00JIeBaHUH.

Knerounsnii mwkin: wHTepdaza wu geiaeHue. MuTo3 W MeHWo3, HX 3HAYCHHE.
CoMaruueckue U MoJjoBbIe KIETKH.

Xumuueckass opraHuzanus kietku. Kierka — snemeHTapHas XuBas cHUCTEMa U
OCHOBHAsl CTPYKTYpHO-(DYHKIIMOHAlIbHAS EJIMHUIIA BCEX MKUBBIX OpraHu3MmoB. Kpatkas
HCTOPHS U3YUEHHUSI KIETKU.

Oprannueckue ¥ HEOPTaHMYECKUE BEIIECTBA KJIETKH U KUBBIX OpraHu3mMoB. benkwu,
YIJI€BObL, TUNUbI, HYKJIEUHOBBIE KUCIOTHI U UX POJIb B KIIETKE.

Crpoenne u GyHKIMU KIeTKU. [IpokapuoTHyecKkue M IYKapUOTUUYECKUE KIIETKHU.
Bupycbl kak HekieToyHas Qopma JKM3HM W HX 3HadeHue. bopn0a C BHpPYCHBIMU
3aboneBanusmu (CIIU u np.) Lutonnasma u kierounas Mmemopana. OpraHouIbl KIETKU.
I[IpakTuyeckune 3aHATHSA

IIpakTnueckas padora Ne 1

«M3ydeHne cTpoeHusl paCTUTENbHOU U dKUBOTHOM KJIETKU MO MUKPOCKOIIOM).

Tema 1.2. O0OMeH BemecTB U SHEPIrUM.

KusuenesrenpHocTs kieTkn. Ilnactuueckuin oOMeH. POTOCHHTE3, XEMOCHHTES.
buocunTtes 6enka. JHepreTu4ecKkuii 0OMeH.

buocuntres OOMeH BemiecTB U TMpEBpallleHHE SHEPruH B KieTke. Ilmactuueckuit u
SHEPreTHYECKUil 0OMEH.

Crpoenune u pynkuuu xpomocom. JIHK — HoOcuTenb HaciaeICTBEHHOW MH(OPMAIIHH.
Pernmukanusa JIHK. I'en. I'enetnyeckuii Ko,

XpaHeHue, repegada U peaau3alys HacjaeICTBeHHON nH(popMaun B KieTke. ['eHoM.
l'enomuka. Brusnue Hapro2eHHbIX eujecme Ha NPoyeccol 8 Kiemke.

XKuznennprii mukn kiaetkn. KieTkm u WX pasHOOOpasue B  MHOTOKICTOYHOM
opranusme. Juddepennuponka kinetok. Kierounas Teopusi CTpoeHUsS OpraHU3MOB.

Muro3. Llutokunes.

JdemoncTpanuu

Crtpoenue u CTpyKTypa Oenka.

Crpoenne monexyn IHK u PHK.

Pernmukanus JTHK.

CxeMbl HHEpreTHUecKoro oOMeHa 1 OMocuHTe3a Oernka.

CtpoeHue KIETOK MPOKAPUOT M IYKAPUOT, CTPOCHHE M MHOTO00paszue KIIETOK
pacTeHui U KUBOTHBIX.

Crtpoenue Bupyca.

dororpaduu cxeM CTPOSHHS XPOMOCOM.

Cxema cTpoeHus reHa.

Murtos3.

PA3JIEJI 2. OPTAHU3M. PASMHOXEHUE U UHAUBUAYAJBHOE
PA3SBUTHUE OPTAHU3MOB

Tema 2.1. /lesienne kieTtkn. @opmMbl pa3MHOKEHUS

Opranusm — eauHOe 11eIoe.

XKuznenesTenbHOCTh Opranusma. Perymsiius QyHKimii opraHiu3mMa, ToMeocTas.

Pazmuoxxenune oprannzmoB. Opranu3M — eInHOE 11ej0e. MHOrooOpas3ue opraHu3MoB.
Pa3smHOXeHMEe — BaxkHeiIee CBOMCTBO KMBBIX opraHu3MoB. [lomoBoe u Oecrmonoe pas-
MHOXeHue. Meito3. OO6pa3oBaHue MOJOBBIX KJIETOK U OTUIOJOTBOPEHHE.
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CriocoObl pa3MHOXKEHHS y PACTEHHUH U )KUBOTHBIX.
IIpakTuyeckune 3aHATHS
IIpakTnyeckas padora Ne2
«Habmronenne MHTO3a B KIETKaX KOHYMKA KOpeIIKa Jyka Ha TOTOBBIX
MUKpOIpenaparax»
Tema 2.2. OnTorenes

WuauBuayanbHOe pa3BUTHE opraiusMa (oHTorenes). IlpuunHsl HapylieHuid pa3BUTHSL.
OMOpHUOHaANbHBIA 3Tan  oHTOoreHe3a. OCHOBHbBIE CTaAUM SMOPUOHAIBHOTO Pa3BUTHUSL
Opranorenes. [TocTaMOpuoHanbHOE pa3BUTHE.

CxoacTBO  3apojplllield  MPEACTABUTENEH pa3HbIX TIPyNN I[O3BOHOYHBIX  Kak
CBUJETEIBCTBO UX 3BOJIOLMOHHOIO POJCTBA.

PenpoaykTrBHOE 310pOBBE UETOBEKA; IMOCIEACTBHUS BIMSIHUS QJIKOTOJIs, HUKOTHHA,
HAapKOTHYECKUX BEIIECTB Ha SMOpPHOHAIBHOE DAa3BUTHE 4YeJOBeKa. JKU3HEHHBIC ITUKIIbI
Pa3HBIX TPYyNI OPTraHU3MOB.

JdemMoHcTpanuu

MHuoroo6pa3ue opraHu3MoB.

OOMeH BelecTB U MPEBpaIllCHUE SHEPTHH B KIIETKE.

DoTOCUHTES.

JleneHue KISTKH.

Murtos3.

becnonoe pa3MHOKEeHHE OPTaHU3MOB.

OO6pa3oBaHue MOJIOBBIX KJIETOK.

Meiios.

Onog0TBOpPEHNE Yy PACTEHUM.

WNHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

Tunsl 10cTAIMOPHOHAIBHOTO PAa3BUTHSI )KUBOTHBIX.

PA3JIEJI 3. OCHOBBI TEHETUKU U CEJIEKIIUN

Tema 3.1.3aK0HBI TeHEeTHKH

I'enetnka, MeToapl TeHETUKHU. ['eHeTHYeCKass TEPMUHOJIOTUS U CHUMBOJIMKA. 3aKOHBI
HacneAcTBeHHOCTH ['. Menpens. XpoMocoMHasi Te€opusi HaclaeACTBEHHOCTH. OmnpeneneHue
noya. CIenieHHoe ¢ TTOJIOM HacJe0BaHHeE.

OCHOBBI yU€HUs O HACJIEJACTBEHHOCTH U U3MEHUYMBOCTH. [ 'eHeTHKa — HayKa O 3aKOHO-
MEPHOCTSIX HACJIECTBEHHOCTH U M3MEHUHUBOCTH OPTaHU3MOB.

I MeHaenb — OCHOBOIIOJIOXKHUK T€HETUKHU. ['eHeThudeckas TEpPMHUHOJOTHUS U
CUMBOJIHMKA.

MonoruOpuiHoe ¥ AUTHOPUIHOE  CKpelIMBaHHEe  XpPOMOCOMHAas  TEOpHs
HacneACTBeHHOCTH. B3ammopeiictBue rteHoB. ['eHetnka mona. CuemjieHHOE ¢ TOJIOM
HaclenoBaHue. 3HAaUeHHe TeHETHKH ISl CENIEKIINK ¥ MeAUIIMHbL. HacneacTBeHHble Oone3Hn
YEJIOBEKA, MX MPUYUHBI U TPOPUITAKTHKA.

IIpakTHYecKkue 3aHATHA

IIpakTnyeckas padora Ne 3

«PelieHre reHeTUYECKHUX 3a1au».

Tema 3.2. MoaupukanMOHHAs U HACJIEACTBEHHAs] H3MEHYUBOCTh

l'enorum w  cpema.  HenacnencrBeHHass — M3MEHUMBOCTh.  HacnenctBeHHas
M3MEHYUBOCTh. MyTareHsl, X BIMSHUE HA 3JJOPOBbE YEIOBEKA.

I'eneruka uenoBeka. HacnencrTBeHHble 3a001€BaHMs YeJIOBEKa U MX MPEIYIPEkICHUE.
DTHUYECKHE aCTIEKTHI B 00JIaCTH MEIUIIMHCKON TeHETHKH.

3aKOHOMEPHOCTH M3MEHUYMBOCTH. HacneAacTBeHHas, WM T€HOTUIUYECKas, U3MEHYH-
BOCTh. MoauduKkanroHHas, WK HEHACIEACTBEHHAs, M3MEHUNBOCTh. | €HeTHKa 4eloBeKa.

11



I'enernka u MeaunuHa. MarepualbHble OCHOBBI HAaCJIECTBEHHOCTH U M3MEHYMBOCTH. ['e-
HETHKAa 1 3BOJIIOLIMOHHAS TEOpHs. |'eHeTHKa MOy Isui.
IIpakTHYecKkne 3aHATHA
IIpakTuyeckas padora Ne 4
«M3yd4eHre U3MEHYUBOCTUY.
Tema 3.3. Cenexkuus. buorexnosnorun

JlomecTukanus u cenekuus. MeToasl cenekuuu. buorexHosorus, ee HanpaBiIeHUS U
MIePCIIEKTUBBI pa3BUTHUsL. buobezonacnocme.

OCHOBBI CEJEKINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB. | 'eHeTHKa — TeopeTu-
yeckass OCHOBa ceiekunu. OI0MallHUBAaHHUE KUBOTHBIX M BBIPALIMBAHUE KYJIbTYPHBIX pac-
TEHUN — HavaJabHBIC dTambl cenekiuu. Yuenne H. Y. BaBunosa o nieHTpax MHOTOOOpa3us
U TIPOMCXOXKJIEHUSI KYJIbTYpPHBIX pacTeHuil. OCHOBHBIE METObI CENIEKIIMU: THOPUAU3AIINS U
UCKYCCTBEHHBI 0TOOp. OCHOBHBIE JTOCTHM)KEHHUS COBPEMEHHOH CEJIEKIHMU KYIbTYPHBIX
pacTeHui, JOMAIIHUX KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonorus, ee JOCTUKEHUS M IEPCIEKTUBBI Pa3BUTHUS. OTHUECKHUE AaCIEKThI
HEKOTOPBIX JIOCTIKEHUH B OuorexHojoruu. KioHupoBaHHe KUBOTHBIX (TMpoOIEeMbI
KJIOHUPOBAHUS YE€JI0BEKA).

JdeMoHcTpamun

Mounorubpuanoe u TMruOpuaHOe CKpeIuBaHue.

IIepexpect xpoMocoM.

CuenieHHOe Haclle/10BaHHE.

Myranuu.

LlenTpbl MHOTOOOpa3Hs ¥ MPOUCXOXKIECHUSI KYJIbTYPHBIX PACTCHHM M TOMAIIHUX KU-
BOTHBIX.

['ubpuauzanms.

NckyccTBeHHBIN 0TOOP.

Hacnenctennsie 607€3HN YeTOBEKA.

Bnusinue ankoronnszMa, HApKOMaHUM, KypeHUs] Ha HAaCJIEICTBEHHOCTb.

PA3JIEJI 4. NIPOUCXOKJAEHUE U PAZBUTHUE KU3HU HA 3EMJIE.
IBOJIIOIIMOHHOE YYEHHUE

Tema 4.1. CoBpeMeHHasi CHHTeTHYECKAsl IBOJIIOIUOHHAS TeOpPHUsl

Pa3BuTHe 3BOMIOLIMOHHBIX UEH, 3BomtonMoHHas Teopus Y. [lapsuna. CuHTeTHUeCKas
Teopusi HBoMOLMU. CBHIETENBCTBA HBOJIIOLMM KUBOM MNpUPOABl. MHKpOIBOIOLHA U
MakposBomonua. Bug, ero xpurepuu. Ilomynsanusa — sneMeHTapHas €IUHHUIA JBOJIOLHUH.
JIBuKymire CHuiibl DBOJIOLMH, WX BIHMSHUE Ha TreHodona mnomynsuuud. Hampasrnenus
JBOJIIOLIHH.

MHorooOpa3ue opraHu3MOB Kak pe3yibTaT 3BOJIOLUH. [IpUHIMIBI KiIaccupUKALIH,
CUCTEMAaTHKa.

3nauenue pabot K.JIunnes, JK.b.Jlamapka B pa3BUTHH DBOJIOLMOHHBIX HACH B
ouonmorun. DBomonmonHoe yuenue Y. Jlapeuna. EcrtectBenHwiii or6op. Pounb
HBOJIIOIMOHHOTO Y4eHUs B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI
MUpa.

Mukpo3Bontonuss ¥ MakpolBoarouusa. Bwupn, ero kpurepuu. Ilonmymsaumsa —
JJIeMEHTapHasl €IMHUIA YBOJIIOLNHU. [IBUKYIIME CUITBI 3BOJIIOLUH, UX BIUSHUE HA T€HODOH]T
nonyisinuy. Hanpasnenust sBomtonnu. CuHTEeTHYECKAst Teopus 3Boiouun. CoBpeMEHHbIE
npeactaBieHuss o BugoooOpazoBanuun (C.C. Yersepuko, WM. W. Ilmansraysen).
Jloka3zaTenbCcTBa HBOJIIOLMH.

Tema 4.2. UcTopusi pa3sBUTHA KU3HHM HA 3emuie
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I'umore3bl mpoucxoxkaeHus >kW3HM Ha 3emie. OCHOBHbIE 3Talbl 3BOJIOLUU
OpraHr4eCcKOro Mupa Ha 3emiie.

VY cnoKHEHNE KUBBIX OPIraHU3MOB B ITPOLIECCE 3BOJIIOLUU.
Tema 4.3. Anantanuu OpraHu3mMoB

[TpucnocoOneHns OpraHu3MOB K JEHCTBUIO HKOJIOTHUECKUX (DAKTOPOB AJTaNITHUBHbIE

0COOCHHOCTH OPraHU3MOB, UX OTHOCUTEJIbHBIHN XapakTep.

IIpakTnyeckas padora Ne 5

« BoisBnenue npucnocodaeHuil OpraHu3MOB K BIUSHUIO PA3IMYHBIX SKOJIOTHUECKUX
(bakTopoB»
Tema 4.4. MHoroo0pasue oprannyeckoro mupa. Kiiaccupuxkanusi oprann3MoB

MHuoroo0pa3ue OpraHu3MOoB KaK pe3yJIbTat 3BOJMONUU. [[pUHIIUTIBI KiTacCU(UKAIINH,

CUCTEMAaTHKa.
Coxpanenue buono2u1eck020 MHO2000pa3us KaxKk 0CHO8A YCMouyueocmu ouocgepvl u
npo2peccusHo20 ee pa3eumus.

JdemMoHcTpanuu

Kpurepuu Buna.

CrpyKkTypa NomyJssiuu.

AJnanTuBHBIE 0COOCHHOCTH OPraHU3MOB, UX OTHOCHTENBHBIN XapakTep.

DBOIOIMOHHOE JIPEBO PACTUTEIHLHOTO MUPA.

DBOJIOIMOHHOE JIPEBO KUBOTHOI'O MUPA.

[IpencraBuTenu peiKuX U UCUE3AIOIINUX BUJAOB PACTEHUN U JKUBOTHBIX.

PA3JEJI S. NIPOUCXOKAEHUE YEJIOBEKA

Tema 5.1. Ilpoucxoskaenue yeaoBeka

CoBpeMeHHbIE TPEICTaBICHUSI O IPOMCXOXACHUHM YeJIOBEKa. DBOJIOLMS YelloBeKa
(anTpomorenes). [IBuxyiue cuibl aHTponoreHesa. Packl yenoBeka, UX MPOUCXOXKJIECHUE U
€/INHCTBO.

AnTponorenes. DBoiouusa npuMaToB. COBpPEMEHHBIE TMIIOTE3bl O IMPOUCXOXKICHUU
yenoBeka. Jlokas3arenbcTBa pPOJACTBA YeNIOBEKa C MIIEKOMMTAIOUIMMU JKUBOTHBIMU. DTarlbl
9BOJIIOLIMH YEJIOBEKA.

Kpuruka pacuzma.

IIpakTnyeckue 3aHATHSA
IIpakTnyeckas padora Ne 6
«CocTaBiieHHe U aHaJIU3 POJIOCIOBHBIX Yel0BeKa. EQMHCTBO YEIOBEUECKUX PACy.

JAeMoHcTpanuu

UepThl CXOACTBA U pa3INyrs YeJIOBEKa U )KUBOTHBIX.

YepThl CXOACTBA YEIOBEKA U TPUMATOB.

[IpoucxoxaeHue yeaoBeka.

YenoBeueckue pacsl.

PA3JIEJI 6. OCHOBBI OKOJIOI'MH

Tema 6.1. OcHoBbI 3k0y10TrUN. buocdepa

DKOJOTUsl — HayKa O B3aMMOOTHOIIICHUSX OPTaHU3MOB MEXIY COOO0M U OKpY Karoleit
cpenoit. Dkonoruyeckue (HaKTOpbl, UX 3HAYCHUE B JKU3HU OPTaHU3MOB. DJKOJOTUUYECKHE
cucteMbl. BujoBass u nmpocTpaHCTBeHHasi CTpyKTypa 3kocucteM. [luiieBbie CBA3U, KPYyro-
BOPOT BEHICCTB U MPEBPAIICHHUEC DHCPIUHU B SKOCUCTEMAX. MG)KBI/I)IOBBIC B3aMMOOTHOIIICHUSA
B DKOCHCTEME: KOHKYPEHIIUS, CUMOMO3, XUITHHYECTBO, Mapa3uTuiM. lIpuyamHBl ycTONHYH-
BOCTH U cMeHbI sKkocucTeM. Cykneccun. MckyccTBeHHbIE cOO0IIeCTBa — arpo3KOCHCTEMBI
1 ypOOIKOCUCTEMBI.
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buoreornieno3.  Dxocucrema.  Pa3zHooOpasme  skocucteM.  B3auMooTHOmeHUs
MOMYJISIIMKM  pa3HbIX BHUJOB B 3KocHcTeMe. KpyroBopoT BemIecTB M IOTOK 3HEPTUU B
JKOCUCTEME. Y CTOMYMBOCTh U TMHAMUKa 3KocucteM. [lociencTBus BIUsHUA AEATEIIbHOCTH
yenoBeka Ha skocucteMbl. CoxpaHeHHe OHMOpa3HOOOpas3usi Kak OCHOBAa YCTOWYHBOCTHU
HKOCHUCTEMBI

Crtpykrypa 6uochepsl. 3aKOHOMEPHOCTU CyLIECTBOBaHUS Ouocdepsl. Kpyzogopomul
gewecms 6 buocgepe.

buocdepa — rinobanpHas s3xocuctema. Yuenne B.M.Bepnaackoro o 6uocdepe. Ponb
KHBBIX OpraHu3MoB B Ouocepe. bruomacca. KpyroBopor BaxxHeWIInx OMOTEHHBIX 3J€MEH-
TOB (Ha IpUMEPE yIIIepo/aa, a30Ta U Ap.) B Ouocdepe.

buocdepa u yenosek. M3menenus B 6uochepe. [locnaencTBus nesTeIbHOCTH YeTIOBEKa
B OKpy»Karollei cpene. Bo3zzaelicTBue nmpou3BOACTBEHHOMN JESATENBHOCTH Ha OKPYXKAIOIIYIO
cpeny B obnactu cBoeil Oynymeld npodeccuu. [1obanbHbIe YKOIOTHYECKUE TPOOIEeMbl U
MIYTU UX PELICHHUS.

DKOJIOTHS KaK TEOPETHYECKasi OCHOBA PAIlMOHAILHOTO MPUPOAOIOIH30BAHUS U OXPa-
Hbl nipupoel. Hoocdepa. [IpaBuna moBeneHus iroael B OKpYKaroIIed TPUPOIHONA Cpeie.
bepexxHoe oTHOLIEHHE K OMOJIOTMYECKUM OOBEKTaM (PacTeHUsSM M KMBOTHBIM M UX CO-
o0IIecTBaM) U UX OXpaHa.

I'moGanbHble aHTpomoreHHble H3MeHeHUs: B Ouocdepe. IIpobrembl ycToiuMBOIrO
pa3BUTHSL.

[lepcrieKTHBBI pa3BUTHUSL OMOTOTHUYECKUX HAYK.
IMpakTuyeckue 3aHATHSA

IIpakTuyeckas padbora Ne 7

«CocTaBiieHHe MUIIEBBIX IeTIei.

JdeMoncTpamun

Dkonoruveckue (pakTopsl U MX BIUSHUEC HA OPTraHU3MEI.

Me:XBHUI0BbIE OTHOILIEHUS: KOHKYPEHIUs, CHMOMO03, XUITHUYECTBO, apa3uTH3M.

SIpycHOCTBH PaCTUTEIHHOTO COOOIIECTBA.

[TumieBsie ey U ceTu B OUOIIEHO3E.

DKOJIOTUYECKHE MUPAMUJIBI.

Cxema 3KOCHUCTEMBI.

KpyroBopot BelecTs 1 npeBparieHne SHEPTUH B SKOCUCTEME.

buocdepa.

Kpyrosoport yriepoaa (a3ora u ap.) B 6uocdepe.

Cxema arpo’KoCHCTEMBI.

Oco00 oxpaHsieMble IPUPOAHbIE TeppuTopun Poccun.

PA3JIEJI 7. BUOHUKA

Tema 7.1. buonnka

buonnka kak ogHO M3 HarmpaBieHUU OWMOJIOTHU U KuOepHeTuku. PaccMoTpenue 6mo-
HUKOH ocoOeHHOcTe MOp(O-(PU3UOIOrHUECKON OpraHu3alMM >KUBBIX OPraHU3MOB U HMX
WCIIOJIB30BAaHUS ISl CO3JaHUsl COBEPIICHHBIX TEXHMYECKMX CHCTEM M YCTPOWCTB IO aHa-
JIOTUM C JKUBBIMU cUcTeMaMH. [IpHHIMIBI U MpuUMeEphl UCTOJIB30BAHUS B XO35HCTBEHHOM
NESATETLHOCTH JIF0Ie MOPGhO-(PYHKITMOHATHHBIX YePT OpTraHU3aIMi PACTCHUN U KUBOTHBIX.

JleMmoHCTpanuu

Mojenu ckiiaa4aTtor CTPYKTYpPhl, HCIIOJIb3YEMOW B CTPOUTENIBHCTBE.

TpyOuaTsie CTPYKTYpHI B )KUBOUM MPUPOJIE U TEXHHKE.

AdpoIMHAMMYECKHME W THAPOAMHAMUYECKHE YCTPOWCTBA B JKMBOM MpPUPOJE U
TEXHHUKE.

IKCKYypCHH
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MHoroo0pasue BUIOB.

Ce3oHHbIC (BECCHHHE, OCEHHNE) U3MEHEHHS B TIPUPOJIE.

MHuorooOpa3ue COpPTOB KyJIbTYpHBIX PACTEHMA M TOPOJ JOMAIIHUX >KUBOTHBIX,
METOJIbI UX BBIBEICHUS(CEICKIIMOHHAS CTAHIIHSI, IUIEMEHHas pepMa, CeTbCKOXO03siCTBEHHAsI
BBICTABKa).

EctecTBeHHBIC U UCKYCCTBEHHBIE SKOCHCTEMBI CBOETO paiioHa.
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Tembl pedpepaTos
1. Knerounass Teopusi crpoeHHs opraHm3MoB. Vcropus m coBpeMeHHOe
COCTOSIHHE.
2. HacmemcrBenmnass mmHopMalisa W IIepegada ee U3 IIOKOJIEHHS B
IIOKOJICHHE.
3. lpamaTrdecKkue CTPAHUIIEI B ICTOPUU PA3BUTHUS M'€HETHKH.
4. Ycrexy COBpeMEHHOM I'eHeTUKN B MeIUIMHE U 3PABOOXPAHEHII].
5. Ucropus pasBuTus 9BOJIIOIUOHHBIX uaeir o 4. Jlapsuua.
6. «Cucrema mnpupons» K. Jlumbmes m ee 3HadYeHme /i1 PA3BUTHSI
OmoJIOTHH.
7. CoBpeMeHHbIE IIPEJCTABJIEHUS O MeXaHU3MaX U 3aKOHOMEPHOCTSIX
9BOJIIOITHH.
8. CoBpeMeHHEBIE IIPEeCTABICHUS 0 3aPOKICHUN KU3HU. PaccMoTpenune u
OIIEHKA Pa3JIMYHBIX TUIIOTE3 IIPOUCXOKICHII.
9. CoBpeMeHHBIM JTAIl PA3BUTHUA dYeJIOBeUeCTBA. UesIoBeUYeCKHe pPachl.
OmnacHocTh pacuaMa.
10. BoazgeiicTBue dYesioOBeKA HA IIPUPOAY HA PA3JIHYHBIX 9TAMAX PA3BUTHUS
YeJI0BEeYeCKOoro o0IrecTsa.
11. Biuanume OKpy:KaWOIIEH Cpeabl M ee 3arpsa3HeHus Ha pPa3BUTHE
OpTaHu3MOB.
12. BiaumsHme KypeHusi, yHooTpeOJIeHHMsS aJIKOTOJs H  HAPKOTHKOB
POOUTEIIMH Ha aMOPHOHAJIBHOE Pa3BUTHE PeOeHKA.
13. Buramuusbl, pepMeHTHI, TOPMOHBL ¥ UX POJIb B opraHuame. Hapyenus
IIPH UX HeJ0CTaTKe U U30bITKE.
14. IlpwuwmHBI W TpPaAHUILI YCTOMYHMBOCTH OMOChephl K BO3IEHCTBUIO
OesaTeJILHOCTH JIIOIeH.
15. BuorieHo3bl (9KOCHCTEMBI) PA3HOTO YPOBHS M HX COIIOAYHHEHHOCTH B
rJ100aJILHOM dKOoCcHcTeMe — Omocdepe.
16. BunoBoe m okosiorudyeckoe pasHooOpasme OMOIIEHO3a KAaK OCHOBA €ro
YCTOWYHBOCTHU.
17. IloBbleHne MOPOAYKTHBHOCTA (POTOCHHTE3a B KMCKYCCTBEHHBIX
9KOJIOTHYECKHX CHCTEeMAaX.
18. Pasuunble oKOJIOTMYECKHE IINPAMUIBI M COOTHOIIEHNS OPTraHU3MOB HA
Ka'KJ0U UX CTyHeHH.
19. IlyTu moBbIMIeHUST OMOJIOTHYECKON IIPOIYKTUBHOCTA B HMCKYCCTBEHHBIX
9KOCHUCTEeMAaX.
20. Ponp mpaBUTENBCTBEHHBIX U OOIIECTBEHHBIX  OKOJOTHUYECKHX
OpTaHU3aIINHA B COBPEMEHHBIX PA3BUTHIX CTPAHAX.
21. PamumoHasibHOE  HCIIOJIL30BAHME M  OXpaHAa  HEBO300HOBHMBIX
IPHUPOTHEIX PecypcoB (Ha KOHKPETHHIX IpHUMepax).
22. OmacHocCTh IIOOAJIBHBIX HapylleHu B omocdepe. O30HOBBIE «IBIPEI»,
KHMCJIOTHBIE JIOMKIY, CMOT'H M MX IIPeIOTBPAaIlleHHe.
23. Oxojiormueckre  KPU3UCHI M OKOJIOTMYECKHE  KAaTacTPOQBEI.
[IpenorBpaiierne nX BOSHUKHOBEHHUS.
24. Bmusauane 'MO Ha opraHmns3m 4esioBeka.
25. IIpupoxa poxmworo kpas
26. buonuka
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2. TemaTH4yeckoe MJIAHUPOBAHHUE

[lpn peanmuzanmm copepkanus 0O0IIEOOpPa30BATENBHON Y4EOHOW JUCHUTUTMHBI
«buonorus» B mpenenax ocoenus IIIICC3 na 6a3e ocHOBHOro o0miero oopa3zoBaHus C
NOoJy4eHHeM cpenHero oOmero o0Opa3oBaHMS MaKCHMailbHas ydeOHas Harpyska

00y4aroIuUXCsl COCTABIISCT:

- nmo crnennanpHocTaM  CIIO  TtexHmuyeckoro mooduiag npodeccHOHAIBHOTO
oovazoBanus — 40 wuyacoB. W3 HUX avauTopHag (oOs3aTenbHas) Harnvika
OoOVUaIOMIUXCs. BKJIIOYAs IDAKTHYCCKHE 3aHATHS, — 32 YacoB, ayJuTOpHAas
CaMOCTOSITEeNIbHAs PabOTa CTYICHTOB —& 4acoB;

TemaTn4yeckuii nJ1aH o01eo0pazoBaTeIbHON Y41e0HOM JTMCIUIITHHBI

Yuebnas nazpysxa, uac
Bo e3aumooeticmsuu
5 3 § ¢ npenoodasameinem .E
Buo yuebnoti pabomei. 3y | § us Hux g s
AyoumopHuvle 3ansimusi. § 2 |5 o ey s 8 §§
Cooeparcanue 0byuenus 3 § S| S| 3| ek 578
S | ] B 583 s
= < Sl 83
BBenenune 2 2| 2
Pasznea 1. YueHue o KjeTke 5 4 | 2 2 1
Tema 1.1. Ctpoenue KIETKU. XUMUAYECKAsi OPraHU3aLUS 2 2 9
KJIETKH
Tewma 1.2. OOMeH BemiecTB U dHEpruu. buocunTes 3 2| 2 1
Camocmosamenvhnas paboma
ITogrorosxka moxsiamos, pedpeparTos,
HHIWBUAYAJLHOTO IIPOEKTA C UCII0Jb30BAHIEM
MHQOPMAIIMOHHBIX TeXHOJIOIHHA
Paznen 2. Opranusm. PazmHo:keHue u 5 4|9 9 1
HHIMBHAYaJbHOE PAa3BUTHE OPTraHNU3MOB
Tewma 2.1. Jlenenue kiietku. @opMbl pa3MHOKEHUS 2 2 2
Tema 2.2. OHTOreHE3 3 2 | 2 1
Camocmosamenshnas paboma
ITogrorosxa moxsiamos, pedpeparTos,
WHJIUBUAYAJIBHOTO IIPOEKTAa C UCII0JIb30BAHUEM
MHQOPMAIIMOHHEIX TEXHOJIOIHHA
Pa3nena 3. OcHOBBI TeHETHKH H CeJIEKIMH 7 6 | 2 4 1
Tema 3.1. 3aKOHBI TeHETUKH 3 2 2 1
Tewma 3.2. MoaudukannonHas U HacJaeACTBEHHAs 5 5 5
W3MEHUYHUBOCT.
Tema 3.3. Cenexnusa. buorexnonoruu 2 2 | 2
Camocmoamenvnas paboma
ITogrorosxa moksiamos, pedpeparTos,
WHJIUBUIYAJIBHOTO IIPOEKTAa C UCII0JIb30BAHUEM
MH@OPMAIIMOHHEIX TeXHOJIOIHHA
Pasnea 4. Ilpoucxoskaenne U pa3BuTHE )KU3HH HA 9 s |6 2 1
3emJie. IBOJIIOLIMOHHOE YYeHHE
Tema 4.1. CoBpeMeHHas CHHTETHYECKAast SBOTIOIIMOHHAS 5 5 | o
TEOpHUS
Tewma 4.2. VicTopust pa3BUTHSI )KU3HU Ha 3emiie 3 2 | 2 1
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Tema 4.3. Ananranuu opraHu3MoB.

Tewma 4.4. MHOrooOpa3ue OpraHu4eCcKoro MHUpa.
Knaccugukanus opraHu3smMoB

Camocmoamenvnaa paboma

[ToxroroBra mokiazios, pedepaTos,
UHJIUBUIYAJIBHOTO IIPOEKTA C UCII0JIb30BAHUEM
MHGOPMAIIMOHHBIX TEXHOJOTHHI

Pasznea S. Ilpoucxoxaenne yejaoBeka

w

Tema 5.1. IlpoucxoxieHue yeaoBeka.

Camocmoamenvnaa paboma

[ToxroroBka moxkianios, pedepaTos,
WHJIUBUIYAJIBHOTO IIPOEKTA C UCII0JIb30BAHUEM
HHGOPMATIMOHHBIX TEXHOJIOTHHI

Pasznea 6. OcHoBbl 3k0J10rUM. brocdepa

Tema 6.1. OcHoBBI 3K050THH. brocdepa

Camocmoamenvnas paboma

IlogroroBxa moksiamos, pecdepaTos,
HHINBUIYAJIHHOIO IIPOEKTA C UCIIOJIb30BAHHIEM
MH(OPMAIIMOHHBIX TeXHOJJIOTHI

Pasznen 7. buonuka

w

Tema 7.1. buonnka

Camocmoamenvnas paboma

Ilogroroska moksiamos, pecdepaTos,
HHINBUIYAJIHHOIO IIPOEKTA C UCIIOJIb30BAHHIEM
MHQOPMAIIMOHHLIX TEXHOJIOIHH, OKCKY PCHSI

Hmozoeoe 3anamue

3

2 |2

Ilpomesrcymounas ammecmayus 6 hopme oughghepenyuposannozo 3auema

Bcezo | 40 |

| 32]18 |

14 |

e}
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

CTYAEHTOB

Copaepxanne o0yueHnst

XapakTepuCTHKA OCHOBHBIX BU0B
NeiITeILHOCTH CTYAeHTOB (Ha YPOBHE
Y4eOHBIX JeiicTBH)

Beenenue

O3HakoMIICHHE c OMOJIOTUYECKUMH
CUCTEMaMH Pa3HOr0 YPOBHS:  KIICTKOM,
OpraHU3MOM, TOMYJISAIUEH, 3KOCHCTEMOM,
ouocdepoii. OnpeneneHue poau OUOJIOTHH B
(hopmMupoBaHUHN COBPEMEHHOM
€CTECTBCHHOHAYYHOW KApTUHBI MHpa H
MPAKTUYECKOM JEATEIbHOCTH JIIOICH.

OOydenne cOOTIOICHUIO TTPABIII TTOBEACHUS
B TpHpoae, OCpe)KHOMY OTHOIICHUIO K
OMOJIOTUYECKIM O00BeKTaM (pacTEeHUsIM W
JKUBOTHBIM M X COOOIIECTBAM) U UX OXPaHE

PA3JIEJ 1.YYEHHUE O KJIETKE

Tema 1.1.
CTpoeHue KICTKH.
XuMUYecKasi OpraHu3aIusl KICTKH

YMeHue nTpoBOJIUTh CPABHEHUE XUMUUECKOM
OpraHU3aIMH )KHUBBIX U HEXKUBBIX 00OBEKTOB.
Ilonydyenue  mpeACTaBICHUS O  POJIH
OpraHMYeCKUX U HEOPraHUYECKUX BEILIECTB B
KJIETKE

N3ydyeHue CTpoeHUsT KIETOK 3YKapHoOT,
CTPOCHUS M MHOT000pa3us KJIETOK pacTeHUM

u YKUBOTHBIX C IIOMOIIBIO
MHKPOIIpENapaTosB.

HabmtoneHne KiIeTok pacTeHuil 1 )KUBOTHBIX
oA, MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax, ux OIMCaHUeE.
[Ipurorosnenue 51 OIMCaHNUE

MHUKPOIPENapaToB KIETOK PaCTEHUM.
CpaBHEHHE CTpOEHUsI KIETOK pacTeHUW U
YKUBOTHBIX 10 TOTOBBIM MHUKpOIIpErapaTam
O3HakoMJIeHHE C KJIETOYHOM Teopuen
CTPOEHHS OPTaHNU3MOB.

YMeHue CaMOCTOSITEIIBHO HCKaTh
JI0Ka3aTeNbCcTBA  TOrO, 4YTO KIETKa —
JJIEeMEHTapHas KMBasi CUCTEMa U OCHOBHAs
CTPYKTYpHO-()YHKIIMOHATbHAS eauHUIA
BCCX KMBBIX OPraHHM3MOB.
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Tema 1.2.
OOMeH BeleCcTB U YHEPTUU.
buocunres

YMeHHE CTPOUTH CXEMBI SHEPreTUYCCKOTrO
oOMeHa u duocuHTe3a Oelika.

[onmyyenue NpeCTaBICHUS 0
MPOCTPAHCTBEHHON  CTpyKType  OeJika,
mosekys JIHK u PHK

PA3JIEJI 2. OPTAHU3M. PASBMHOXEHUE U UHAUBUAYAJBHOE PA3BUTUE
OPI'AHU3MOB

Tema 2.1.
JHenenne knetku. GopMbl pa3MHOKEHUS

OitajieHue 3HaHUAMH O Pa3MHOXKEHHUH KaK O
BaXKHEHIIIEM CBOWCTBE KMBBIX OPraHU3MOB.
YMeHue caMmoCTOATENIbHO HAaXOAUTh
OTJIMYHS MUTO3a OT MeH03a, Onpeesss
3BOJIIOIMOHHYIO POJIb ATUX BUJIOB JICJICHUS
KJICTKH

Tema 2.2.
OHTOreHE3 - €ro dTaIbI

O3HaKOMJICHHE C OCHOBHBIMHU CTATUSIMH
OHTOTCHE3a Ha IPUMEPE PA3BUTHS
MMO3BOHOYHBIX )KUBOTHBIX.

YMeHue XxapakTepu30BaTh CTaIHH
MOCTAMOPHOHAIILHOTO PA3BUTHS Ha MIPUMEPE
yenoBeka. O3HaKOMIIEHHE C TPUYUHAMU
HapYIICHUH B Pa3BUTHU OPTaHU3MOB.
PazpuTne ymeHnus npaBiiIbHO (GOPMHUPOBATH
JI0Ka3aTelbHYI0 0a3y SBOJIFOIIMOHHOTO
Pa3BUTHA )KUBOTHOT'O MHUpa

BrlsiBIIeHUE 1 ONMCaHKE TPU3HAKOB
CXOJICTBA 3apOJIBIIICH YSIIOBEKA U IPYTUX
MO3BOHOYHBIX KaK JIOKa3aTeIbCTBA UX
HBOJIIOIMOHHOTO POJCTBA.

[Tonmy4yeHue npeaCcTaBICHUS O OCICICTBHIX
BIIMSTHHUS aJIKOI'OJIsI, HUKOTHUHA,
HAapKOTUYECKUX BEIIECTB, 3aTPSA3HEHUS
Cpelbl Ha pa3sBUTHE U PEHPOLYKTUBHOE
3JI0pOBbE YeJIOBEKA

PA3JIEJI 3. OCHOBBI T'E

HETUKHU U CEJEKIUHU

Tema 3.1. 3aKOHBI TEHETUKH

Ilonyyenue  mpencraBiieHHs O  CBS3H
TFEeHETUKU M MeIuUuHbL. O3HaKOMJIEHUE C
HaclIe/ICTBEHHBIMHU 0OJIE3HSAMH YeJIOBEKa, X
MPUYMHAMU U TPOPHUIIAKTUKOM.

N3yuenue BIIUSHUS AJIKOTOJIU3Ma,
HapKOMaHHH, KypeHUus Ha
HACJIEACTBEHHOCTh Ha BUICOMATEpHUAIIE.
AHanu3 GeHOTUIINYECKON U3MEHUNBOCTH.
BoIsABIIEHHE MYTareHOB B OKPY’KaOILIEH
Cpelie ¥ KOCBEHHAs OLICHKA BO3MOKHOTO MX
BJIMSIHYS HA OPTaHU3M

Tema 3.2.
MoaudukarmoHHast
N3MECHYNBOCTH

n HaCJICACTBCHHAasA

O3HakoMJIEHME C  HACJIEICTBEHHOH |
HEHACJIEJICTBEHHOH H3MEHYHMBOCTRIO M €€
OMOJIOTUYECKOU POJIBIO B IBOJIOIMH KUBOTO
MUpa
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Tema 3.3.
Cenexuus. buorexuonoruu

[Tonydyenue npeacTaBieHUs O TEHETHUKE Kak
0 TEOPETHYECKON OCHOBE CEJICKIIUH.
Pa3Bute MeTampenIMETHBIX yMEHHH B
MpoIecce HAXOXKJCHHS Ha KapTe IIEHTPOB
MHOT'000pa3us u MIPOUCXOXKACHUS
KyJbTYPHBIX  pPacTeHHMH W  JIOMAIIHHUX
JKUBOTHBIX, OTKpbIThIX H. 11.BaBuioBbIM.
W3yuenne METOAOB  TUOpHAM3AlUd U
HMCKYCCTBEHHOTO otbopa. VYMmeHue
pa3dupaTbCsi B OTHYSCKHX  acIleKTaX
HEKOTOPBIX JIOCTHKEHUN B OMOTEXHOJIOTHU:
KJIOHHPOBAaHUU >KMBOTHBIX U IIpoOieMax
KJIOHUpOBaHUs 4deoBeka. O3HAKOMIICHHE C
OCHOBHBIMH JIOCTHIKCHHSIMU COBPEMEHHOM
CeJIEKIIUU KYJIbTYPHBIX pacTeHuH,
JIOMAIITHUX KUBOTHBIX U MUKPOOPTaHU3MOB

PA3JIEJI 4. IPOUCXOXKAEHUE U

PA3BUTHUE )KU3HU HA 3EMJIE.

IBOJIIOIIMOHHOE YYEHHE

Tema 4.1.
CoBpemeHHas
SBOJIIOLIMOHHAS TEOPHSI

CHHTCTHYCCKAasA

N3ydyenue Hacimenuss 4eEIOBEYECTBA  HA
IpUMepe 3HAKOMCTBA C UCTOpPUEN Pa3BUTHUSA
spomonmoHHbIX uaent K. Jlummes, XK. b.
Jlamapka Y. [lapBuna. OluieHMBaHUE pOJIH
SBOJIIOLIMOHHOTO YY€HHS B (hOPMHUPOBAHUU
COBPEMEHHOI €CTECTBEHHOHAYYHOU
KapTUHBI MUpa.

Pa3ButHe cmocoOHOCTH SICHO W TOYHO
n3Jaratb CBOHU MBICJIH, JIOTUYECKH
O00OCHOBBIBAaTH ~ CBOIO  TOYKY  3pCHHS,
BOCIIPUHUMATh M AHAIU3UPOBATH MHEHUS
cOoOeCeTHUKOB, TMPHU3HABas TPaBO JPYroro
YeJI0BEKa HAa MHOE MHEHUE

O3HakomyIeHME € KOHUENUMed BHUOA, €€
KPUTEPHUSAMH, MOAO0P MPUMEPOB TOTO, YTO
MOMYJSALNS. — CTPYKTYpPHAs €UHHULIA BUJA U
3BOJIIOLMH.

O3HakoMJICHHE C JBIDKYIIUMHUCS CHJIAMU
SBOJIIOLMU U €€ 10Ka3aTeJIbCTBAMM.

YcBoenne — TOTrO, qTo OCHOBHBIMH
HaIpaBJIEHUSMH 3BOJIOLMOHHOIO IIporpecca
SIBJISIIOTCS ~ OMOJIOTHYECKUN — TIporpecc |

OHMOJIOTHYECKHI perpecc.

Tema 4.2.
Hcropus pa3BuTHs )XU3HU Ha 3eMIie

AHanu3 M OLEHKa pa3jIUuYHbIX THUIOTE3
MMPOUCXOKIACHUSA KU3HU.

[Tonyyenue npeacTaBieHus: 00 YCIOKHEHUN
JKUBBIX OPraHM3MOB Ha 3emiie B IIpolecce
IBOJIIOLMH.

Tema 4.3.
AnanTanuu opraHu3MOB

Ymenue AKCIIEPUMEHTAIBHBIM yTeM
BBISIBIIATD aJlanTUBHbIE 0COOEHHOCTH
OpPraHM3MOB, X OTHOCUTENBbHBINH XapakTep.
BrsiBiieHue uepT npucnocoOIeHHOCTH opra-
HU3MOB K pa3HbIM cpelaM OOHUTaHHs
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(BOIHOM, HA3eMHO-BO31YIITHOM, TIOYBEHHOI).

Tema 4 .4.
MHoroo6pasue OPTraHUYECKOI0
Knaccudukanms oprann3zMon

MUpA.

O3HaKOMIJICHHE c HEKOTOPBIMH
OpcaACTaBUTCILIMU PCAKUX KW HCUC3arOIIMX
BHJIOB PAacTCHUU M >KMBOTHBIX. [IpoBeneHue
OIHMCAaHMS O0COOCH  OJHOrO BHJAA IO
Mopdotoruaeckomy KPUTEPHIO.
Oznakomyenne ¢  kilaccuukamuein wu
CHUCTEMATHKOH OPTaHHYECKOI0 MHUpA.

PA3SJIEJL 5. MIPOUCXOKJAEHUE YEJIOBEKA

Tema 5.1.
IIpoucxoxaeHue yemoBeka

AHanu3 1 OleHKa Pa3IMYHBIX TUIIOTE3 O
MIPOUCXOKACHUH YETIOBEKA.

Pa3BuTHe yMeHUS CTPOUTH JOKA3aTEIbHYIO
0a3y Mo CPaBHUTEIHHON XapaKTEPUCTUKE
YesloBeKa U MPUMATOB, TOKA3bIBas UX
POJICTBO.

BrisiBeHHe 5TanoB 9BOIOIUH YEIOBEKa.
YMeHue 10Ka3bIBaTh PaBEHCTBO
YeNOBEYECKHX pac Ha OCHOBAHUH HX
POJICTBA M €IMHCTBA MPOUCXOXKICHUSI.
Pa3BuTHE TOJNIEpAaHTHOCTH, KPUTHKA pacu3Ma
BO BCEX €T0 MPOSIBICHUSIX

PA3JIEJI 6. OCHOBBI 9KOJIOI'MU. BUOCPEPA

Tema 6.1.
OcHoBbI 3k010THH. bruocdepa

N3ydyeHne 3KOIOTHYECKUX (PAKTOPOB U HX
BJIMSIHUS HA OPTAaHU3MBI.

3HAKOMCTBO C DKOJIOTHYECKUMU CUCTEMAaMH,
1504 BUI0OBOM u MPOCTPAHCTBEHHOMN
CTPYKTYpaMu. YMeHUE OOBSICHATh MPUUYUHBI
YCTOMUMBOCTU U CMEHBl  SKOCHUCTEM.
O3HakoMJIeHHE c MEKBHIOBBIMU
B3aMMOOTHOILIEHUSAMHU B JKOCUCTEME:
KOHKYpEHIIUeH, CUMOMO30M,  XHUIIHUYE-
CTBOM, Mapa3UTU3MOM. YMEHHUE CTPOUTh
SIPYCHOCTh ~ PACTHTEJIIBHOTO  COOOIIECTBA,
MUIIEBBIC TSN U CETU B OMOIIEHO3E, a TaKXKe
3KOJIOTUYECKUE TUPAMHU/IBI.

3HaHue OTIMYUTETHHBIX IPU3HAKOB
HCKYCCTBEHHBIX coo0IIecTB —
arpodKOCUCTEMBI U YPOOIKOCHCTEMBI.

Omnucanue aHTPONIOTEHHBIX W3MEHEHUH B
€CTeCTBEHHBIX HPUPOAHBIX JaHAIAPTAX
CBOEH MECTHOCTH. CpaBHuTenbHOE
ONMCaHWE OJHOM M3 ECTECTBEHHBIX IpHU-
POJIHBIX CHUCTEM (HarpuMmep, jieca) U KaKou-
HUOYZb ~ arpodKOCHUCTeMBbl  (Hampumep,
nueHnyHoro mnoss). CocTaBieHHE CXeM
nepefayd BEIIECTB M SHEPrHM IO LEeMsIM
MUTaHUS B TPHPOJHOH DKOCHCTEME U
arporeHose. HaxoxaeHne cBsi3u U3MEHEHUS
B Onocdepe ¢ moCIeCTBUIMU e TETbHOCTH
YyeJoBeKa B OKpYXKarolllel cpene. YMeHue
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OIPEAEIATh BO3/ICHICTBUE
MIPOU3BOICTBEHHOM JEeSATEIbHOCTH Ha
OKPYKAaIOIIIYI0 Cpely B 00JacTH CBoeH
Oynayiei nmpogeccuu.

O3HakomIieHUE c r100aTbHBIMHU
IKOJIOTHYECKUMH Tpo0JieMaMu M yYMEHUE
ONpeAesITh MyTH UX pemieHus. Onucanue u
MPAKTUYECKOE CO3JaHUE MCKYCCTBEHHOU
AKOCHUCTEMBI (IPECHOBOJAHOTO aKBapuyMma).
Pemenue skomornyecknx 3anad.
JleMOHCTpUpOBAaHUE YMEHUSA IOCTAHOBKHU

eaen JIeSITEILHOCTH, TJIAaHUPOBAHUS
CcOOCTBEHHOM JEATENLHOCTH TS
TOCTHIKEHUSI IIOCTAaBJIECHHBIX LEeH.

OO0yueHue COOJIFOICHHUIO TTPaBUJI TTOBEACHUS
B Mpupoae, Oepe:KHOMY OTHOMICHHIO K
OMOJIOTHYECKMM  O0OBEKTaM  (pacTCHUSIM,
YKUBOTHBIM M X COOOIIECTBAM) U UX OXPaHE

PA3JIEJ 7.

BUOHHUKA

Tema 7.1. buonuka

O3HaKOMJICHUE C MpUMepamMu
HCIOJB30BaHUA B X035 IMCTBEHHOU
NEATEIbHOCTHU JIIOnEr Mopdo-

(YHKITMOHATBHBIX 4epT OpraHu3aIuu
pacTeHUi M IKUBOTHBIX HPU CO3JAaHUHU
COBEPILCHHBIX TEXHUYECKUX CHUCTEM U
YCTPOMCTB 1O aHAJOTUU C  JKUBBIMU
CUCTEMaMHU. 3HAKOMCTBO C TpyO4aThIMU
CTPYKTYpaMH B >KMBOI IPUPOJE U TEXHUKE,
AIPOJUHAMUYECKUMH M THUJIPOJUHAMHU-
YECKUMH yCTPOMCTBAMHU B KUBOM MPUPOJIE U
TEeXHUKE. VYmMmenne CTPOUTH MOJEIN
CKJIAYaTONl CTPYKTYpbI, HCHOJb3yeMbIE B
CTPOUTEIHCTBE.
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3. Y4eOHO-MeTOoAMUYECKOE U MATEPUATIBLHO-TEXHHUYECKOoe 00ecneyeHue MporpaMmbl
o0meoOpa3oBaTebHOM YU4eOHOM M CIHUIIIMHBI

OcBoeHre TporpamMmbl 00IIE00pa30BaTENbHON YIEOHOW AUCIUTLIHHBI «BHOTOTHS»
npearnojaracT —Hajduuue B NpodecCHOHAIbHOW  00pa3oBaTeIbHONW  OpraHU3alNH,
peanu3yronieii 00pazoBaTeNbHYIO IPOrpaMMy CpeaHero o0mero o0pa3oBaHus B IMpeaenax
ocBoerus [ITICC3 CIIO na 6a3ze ocHOBHOro oOImiero oOpa3oBaHus, y4eOHOTO KaOHWHETa
acTpOHOMMH, OMOJIOTHH U Teorpaduu.

[lepeyeHb OCHOBHOTO 000PYIOBaHMSI, y4eOHO-HATIISAHBIX TOCOOUI:

— KOMIUIEKT MeOenu AJisl MpernoaBaTeis;

— KOMIUIEKT MeOeIu Jisi 00yJaronmxcs Ha 25 mocagouHbIX MECT;

— KOMIIBIOTED;

— MYJbTHMEIHA-TIPOEKTOP;

— DKpaH HAaCTECHHBIN;

— KOMIUIEKT y4eOHO-METOAMYECKON TOKYMEHTAIIUH;

— KOMIUIEKT y4eOHHUKOB (y4eOHBIX OCOOUit).

[TporpammHuoOe oOecrieueHue:

— Microsoft Windows 7 (sutien3us Ne61046615, aBTOpr30BaHHBINA HOMEP JIMIIEH3AATA
91049631ZZE1410);

— Microsoft Office 2003 (yumen3ust No41764220, aBTOpU30BaHHBIN HOMED JTUIICH3UATA
61748179ZZE0902);

— PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1
year Educational Renewal License (JIuniensuonnoe cornamenne Ne JIOA300419/1-1/175).

B OubGmuoreunbrii ¢GoHA BXOAAT YUYEOHHKH, Y4EOHO-METOAWYECCKHHA KOMILIEKC
muctumuael - (YMKJD), oOecneudnBaromiie OCBOEGHHE HMHTETPUPOBAHHON  ydeOHOM
JTUCIUIUTNHBL «BHOJIOTHS», PEKOMEHIOBAaHHBIC WIIA JOMYIIEHHBIC I WCIOJIL30BAaHUS B
poeCCHOHATIBHBIX 00pPa30BaTEIbHBIX OPraHU3alHUAX, PEATU3YIOIIUX 00pa30BaTEIbHYIO
IporpaMMy cpegHero ooduiero oopazoBanusi B npenenax ocsoenus [ITICC3 CIIO na 6a3ze
OCHOBHOTI'0 00111ero 00pa3oBaHuUs.

Bubauoreunsrit  oHa  MoskeT OBITH  OIOJIHEH  OHITHMKJIOIIEIHSIMU,
CIIPABOYHUKAMU, CJIOBAPAMH, HAYYHOU W HAYUHO-IIOIIYJISAPHOU JINTepaTypol U
JPYToii JINTEPATYPOH 0 PA3HBIM BOIIPOCAM OMOJIOTHH.

B mporiecce ocBoeHmss mporpamMMbl yueOHOU AUCITAILINHBL «Buosorms»
CTYIEHTHI UMEIT BO3MOKHOCTD JOCTYIIa K 3JIEKTPOHHBIM yUYeOHBIM MaTepuajiam
1o OWOJIOTHH, WMEIIMMCS B CBOOOTHOM JocTylle B cucreMe VHTepHeT
(9JIEKTPOHHBIM KHUTaM, IpaKTUKyMaM, TecTaM u Ip.).
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4. UnpopmaumoHHoe odecnievyeHue 00y4eHust
JlutepaTtypa il CTY/IeHTOB
OcHOBHbBIE HCTOYHUKH:

1. Koncrantunos, B. M.buonorus ans npodeccnii U cneruanpbHOCTEH TEXHHYECKOTO MU
€CTeCTBEHHOHAYYHOTO Mpodueil : yued./uis CTy. YUpeKAeHUul cpea. mpod. odpazoBanus /
B. M. Koncrantunos, A. I'. Pe3anos, E. O. ®azeeBa ; nox pea. B. M. KoncrantunoBa. —
9¢ wm3xm., crep. — M. : MUzpmarenbckuit neHtp «Akamemusi», 2020. — 336 c.
https://www.academia-moscow.ru/reader/?id=474749

JlonoIHUTeIbHbIEe HCTOYHUKH:
1. TTapmrytuna, JI. A. EctectBo3nanme. buomorus : yue0.nisi CTyd. YUYpex ACHHH Cpel.
npod. obpazoBanus / JI. A. [lapmyruna. — 2-e¢ u3z., crep. — M. : M3naTenbCkuid LEHTP
«Axagemus», 2020. — 352 c. https://www.academia-moscow.ru/reader/?id=474860

Jlureparypa AJis1 npenoaaBareJiei

1. O6 obpazoBanuu B Poccuiickoit @eneparnuu: dhenep. 3axon ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbhubix 3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-@3, ot
02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot
04.06.2014 Ne 148-d3, ¢ uszm., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 No 145-
@3, B pen. Ot 03.07.2016, c u3m. ot 19.12.2016)

2. Ilpuka3z MunucrepctBa oOpazoBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECCHWH HW3MEHEHHMH B (elepalbHbIii TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
cpenHero oo0miero oopa3oBaHus, YTBEPXKICHHBIN MpHUKa3oM MUHHCTEPCTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepauuu ot 17 mas 2012 r. N413".

3. [lpumepHasi ocHOBHasi oOpa3zoBareibHas IMporpaMMa CpPeIHEro oO0IIero oOpa3oBaHMS,
onoOpeHHas pereHueM (QenepaibHOTO YIeOHO-METOINISCKOr0 O0BEAMHCHHS 10 00IIeMy
obpazoBaHuio (MPOTOKOJ OT 28 uioHsg 2016 r. Ne 2/16-3).
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