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Pa6ouasi nporpamma ydyeoHoii qucuuiiinasbl OY 1. 13buosiorust
o0pa3oBaTeJIbHOM MPOrpaMMBbl CpeHero npogeccuoHaJIbLHOr0 00pa3oBaHus 10
NMporpaMMaM MoAroTOBKH KBAJIH(PUUMPOBAHHBIX Pa004YHX, CJIYKAIIMUX 110
npodeccuu

23.01.09 MamuHHKCT JTOKOMOTHBA

Opranuzanus-pa3padoTymnk:
['ocynapcTBeHHOE  IPO(ECCHOHAIBHOE 00pa30BaTEIbHOE  YUPEXKIIECHUE
«COCHOrOpCKUI TEXHOJIOTUYECKUN TEXHUKYM.

Paspaborumk:
YuncanoBa Exatrepuna HuxosaeBHa, mnpenojaBareib XUMHUH, OHOJIOTUU
BbICIIIEN KBaJTM(UKAIIMOHHON KaTErOPHH.

AHHOTAIUA

PaGouass mporpamma yueOHOW mucummummasl OY .13 buonorus paspaborana ¢ ydeTom
CIIEYIOIIUX TOKYMEHTOB:

— ®@epepanpHoro 3akoHa Poccuiickoit ®enepanyu ot 29 nekabps 2012 r. Ne273 — (pen. ot
03.08.2018 r.) — @3 «O06 obpazoBanuu B Poccuiickoii denepamum.

— Ilpukaza MuHnuctepctBa oOpasoBanuss U Hayku P® ot 17.05.2012 r. Nedl13 «OG06
YTBEP)KICHUU (hefepaibHOTO TOCYJapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa CPEIHEro
obmero oopazoBanus (B pen. [IpukazoB Muno6paayku Poccun ot 29.12.2014 1. Ne 1645, ot
31.12.2015 r. Ne1578, 29.06.2017 1. Ne613).

— Ilucema JlenaprameHTa rocyJapCTBEHHOM MOJIUTUKU B chepe MOATOTOBKH pabounX KaJpoB U
JI1O Muno6pnayku Poccun ot 17.03.2015 r. Ne 06-259 «PekoMmeHmanuu 1o opraHU3aliu
MOJTYYEHUsI CpeIHero oOlmiero oOpa3oBaHUsT B TIpeAeliax OCBOCHHS 00pa30BaTeIbHBIX
mporpamMMm cpefaHero npodeccuoHanbHOro o0pa3oBaHus Ha 0a3e OCHOBHOTO OOIIIETro
oOpa3zoBaHus ¢ yd€roM TpeOoBaHUH (enepanbHBIX TOCYAApPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M TOJIy4aeMOU MPO(EeccCHH WM CIEUUAIBHOCTH CPEIHEro MpodecCHOoHAIBHOTO
o0pa3oBaHU.

— Ilpumepnoit mporpammsl o01Ie00pa3oBaTeNbHON Y4eOHONW MUCHMIUIMHBI «buomorus» s
npo¢eCCHOHABHBIX 00pa30BaTeIbHBIX OpraHu3aiuii, pekomeHnoBanHon @I'AY «OHPO» B
KayecTBE MPHUMEPHON NporpaMMbl JUIsl peaM3alid  OCHOBHOM NpoQecCHOHATBHON
nporpammbl CITO Ha 6a3ze 0CHOBHOTO 0011Iero 00pa3oBaHUs C MOJyYEHHEM CPETHEro OOIIEro
obpazoBanus (IIporokon Ne 3 ot 21 utons 2015 r., peructpupoBaHHBIN HOMEp pereH3uu 385
ot 23 utons 2015 1. DI'AY «PUPO», ¢ yrounennsamu [Iporokos Ne 3 ot 25 mas 2017 r);

— IlpumepHOii OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CpeaHero oO0Iiero oopa3oBaHUs
(Onmobpena pemenuem @DenepallbHOTO Y4eOHO-METOIUYECKOTO OOBEAWHEHHUS IO O00IIeMy
obpazoBanuto (IIpotokon ot 28 uronst 2016 r. Ne2/16-3).

[IporpamMma paccMOTpeHa Ha 3ace€HaHMHM METOJWYECKOW KOMHCCHHU OO0IIe0Opa3oBaTEIbHOTO
nukia ['TIOY «CocHoropckuii TexHonorndeckuii TexuHukym». [Iporokos Ne 1 ot 30 aBrycra 2020 r.

OTI'TIOY «CocHOropckuii TEXHOJOTMYECKUA TEXHUKYM», 2020
© Yuncanona E.H., 2020
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1 IACHOOPT PABOYEN MTPOIr'PAMMBI YYEBHOM JUCIUILIUHBI
OY /.13 BUOJOI'UA

1.1 O6aacTs NpUMeHEeHHUs MPOTrPaMMbI

PabGouass mporpamma y4eOHOW IUCHUIUIUHBI SBISETCS YacThbIO OCHOBHOM
oOpaszoBarenpHON  mporpamMmbl B cootBeTrcTBUM ¢ DPI'OC  cpemnero
npodeccnoHanTbHOr0 00pa30BaHMsl MO MOATOTOBKE KBAJIM(DUIMPOBAHHBIX pPabdOUMX,
ciyxamux 1o npodeccun 23.01.09 MammHucT J0KOMOTHBA.

1.2 MecTo AUCHUIUIMHBI B  CTPYKTYpe OCHOBHO  mNpogecCHOHAIBbHOM
o0pa3oBaTeIbHON MPOrpaMMBbI

VYuebHas nucturinHa «buosorusy SBageTcs: yueOHbIM MPEIMETOM 10 BBIOOPY U3
o0s13aTennbHOM npeaMeTHor obnactu «EctecTtBeHHble Hayku» DI'OC cpegnero oobmiero
oOpa3zoBaHusl ¥ uszydaercs B oOmieoOpazoBateabHoM Hukiae OOIL. B ydyeOHOM mane
JTUCLUUIUIMHA BXOJUT B COCTaBe o00IIe00pa3oBaTeIbHBIX YUY€OHBIX JUCHUIUIMH U3
JOTIOJIHUTEJIbHOM MPeIMETHOM 00JIacTH.

1.3 O0mas xapakrepucTuKa y4eOHOH AUCHUIIMHBI «buoJsorus»

buonorus — cucrema Hayk, U3y4daronias BCE aClEKThl KU3HU, HA BCEX YPOBHSX
OpraHW3allMi >KABOTO, HAYWHASA C MOJICKYJSIPHOTO W 3aKaH4YMBas OMOCHEPHBIM.
OObeKTaMy H3yYCeHHs] OWOJIOTHH SIBIISIIOTCSI KUBBIE OpPTraHWU3MbI, MX CTPOCHHUE U
KUBHENEATCILHOCTh, WX  MHOrooOpa3ue, TMPOUCXOXKIACHUE, JBOJNIOIMUS U
pacrpeeneHre KUBbIX OPraHU3MOB Ha 3eMJIe.

OO6mass OWoJOorMsl HM3y4aeT 3aKOHbl HCTOPUYECKOTO0 W HWHIUBHUIYaJIBLHOTO
pa3BUTUSI OpPraHW3MOB, OOIIME 3aKOHBl KWU3HU M T€ OCOOCHHOCTH, KOTOpHIE
XapaKkTEepHbl JJIsi BCEX BHUAOB JKUBBIX CYIIECTB Ha IUIAHETE, a TaKkKe MUX
B3aMMO/JICCTBUE C OKPYKAIOILIEH CPEHOM.

buonorusi, Takum 00pa3oM, SIBISETCS OAHOM M3 OCHOBOIOJATAIOIMIMX HAyK O
KW3HH, a BiIaJIcHUEe OMOJOTUYECKUMHU 3HAHUSIMU — OJTHUM U3 HEOOXOUMBIX YCIOBUMN
COXpPaHEHHMS KU3HU HA IIAHETE.

OcHoBy comepxkaHusi y4eOHOW TUCHUIIIMHBI «buomoTHs»  COCTaBISIOT
CIEAYIOIINE BEAYIINE WICU: OTIMYUTEIbHbIC TPU3HAKA JKUBOW MNPUPOJIBI, €€
YPOBHEBAsl OpraHu3alus W S3BOMIOLMSA. B COOTBETCTBMM C HHUMHU BBIICJICHBI
collepKaTeNIbHBIC JIMHUM: OMOJIOTHUS KaK HayKa; OWOJIOTMYECKHE 3aKOHOMEPHOCTH;
METO/Ibl HAYYHOT'0 MO3HAHUS; KJIETKA; OpraHU3M; MOMYJISLUS; BUJT; SKOCUCTEMBI (B TOM
gucie ouocdepa).

Conepxanve yd4eOHOM JUCIUIUIMHBI HAMPABJICHO Ha MOATOTOBKY OOYyYarOIIUXCsl
K PCEIICHUI0 BaXXHEHIIUX 3a]ay, CTOSIIUMX Mepes OMOJIOrMYecKOM HayKoM, — IIO
palMOHAJILHOMY IPUPOAONOJIB30BAHUIO, OXPAHE OKPYKAIOMIEH CPEelbl U 370POBbA
JIFO/ICH.



[Ipu otbope conepkanus yueOHOM AMCUMIUIUHBI «buonorus» wucnoiab3oBaH
KyJIbTYPOCOOOpPA3HbI MOJIX0/l, B COOTBETCTBUU C KOTOPHIM OOyYaroIIHecs AOJKHBI
YCBOUTH 3HAHUS U YMEHHs, HEO0OXOoAMMbIEC HJisi (POpPMUPOBAHUS OOUIEH KyIbTYpHI,
OmpeNeNsIomel aJeKBaTHOE IIOBEJIEHWE 4YeJOBeKa B  OKpyXKalouehd cpeje,
BOCTpEOOBaHHBIE B )KU3HU U B MIPAKTUYECKON JAESATEIBHOCTH.

Oco0oe BHMMaHHE YNIENEHO 3KOJOTHUYECKOMY OOpa30BaHMIO U BOCIUTAHHUIO
oOy4aroruxcsi, GOPMHUPOBAHUIO Y HUX 3HAHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHE MHpA, IIEHHOCTHBIX OPHEHTAIMM, YTO CBUICTEIHCTBYET O TyMaHU3AINH
O1OoI0rHYecKoro o0pa3oBaHusl.

ConmepxaHne y4eOHOM IUCHUIUIMHBI TpeaycMaTpuBaeT (opmupoBaHue Yy
oOy4Jaroruxcsi oOIeHayYHbIX 3HAHUH, YMEHUIN U HABBIKOB, YHUBEPCAIBHBIX CITIOCOO0OB
JESATEIPHOCTH M KIIOYEBBIX KOMICTCHIIMH, BKJIIOYAIONIMX YMEHHE CpaBHUBATH
OWoNoTUYECKHEe OOBEKTHI, AHATU3UPOBATH, OICHWBATH M 0000MATH TOJYYCHHBIC
CBEIICHUS, YMETb HAXOJUTh M HCIOJIb30BaTh HMHPOPMALMIO U3  Pa3IUYHBIX
MCTOYHHUKOB.

B conepxanun yueOHON TUCUMILIMHBI KYPCUBOM BBIJICJIEH MaTepual, KOTOPbIT
IpY U3yUYEHUU OMOJIOTMHU KOHTPOJIIO HE TOJJICKHUT.

N3yuenne o6mieoOpa3oBaTeIbHON  y4eOHOM — TUCHMIUIMHBI  «bHOIOTHS
3aBepIlaeTcs MoJBeIeHUEM UTOTOB B (hopme auddhepeHIMpOBaHHOTO 3a4eTa B paMKax
MPOMEXYTOUHOM aTrTectanuu oOywatomuxcsa B mpouecce ocBoenuss OOIl CIIO ¢
MOJIy4YE€HUEM CPETHETO 00IIero 00pa3oBaHusl.

14 Henu wm 3agayM AUCHUIVIMHBI — TPeOOBaHMSA K Ppe3yJibTaTaM OCBOCHUS
AUCHHUNIMHBI:

Conepxanue mnporpaMmbl «buoNOTHs» HAMpaBI€HO HA JOCTUXKEHUE CIEAYIOIIUX
meJien:

— moiydeHue (QyHIaMEHTAIbHBIX 3HAHWU O Omosormueckux cuctemax (Kietka,
Opranusm, [lonynsauus, Bua, Dxocucrema); KICTOpUM Pa3BUTHS COBPEMEHHBIX
pEeACTaBICHUM O KUBOU MPHUPO/IC, BBIIAIOIIUXCSA OTKPBITUSAX B OMOJIOTHYECKON
HayKe, poJii OWMOJOTMYECKOW Hayku B (OPMUPOBAHHU COBPEMEHHOM
€CTECTBEHHO — HAYYHOM KapTHUHBI MUPA; METOJIaX HAYYHOT'O TTO3HAHUS;

— OBIIQJICHUE YMEHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO H POJb
OMOJOrMYECKUX 3HAHUI B MPaKTUYECKOW JAESATENbHOCTU JIIOJAEH, pPa3BUTHH
COBPEMEHHBIX TEXHOJIOTHI; ONpPENENsATh JKUBBIE OOBEKTHI B MPHUPOJIE;
MIPOBOJIUTH HAOJIOICHUS 32 DKOCUCTEMAaMHU C TIEJIbI0 UX OMUCAHUS U BBISBICHUS
€CTECTBEHHBIX M AHTPONOT€HHBIX M3MEHEHMI; HAaXOAUTh W AHAIM3UPOBATH
uH(OpMAIIHNIO O KUBBIX O0BEKTAX;

— pa3BUTHE I[I03HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYyaJbHBIX W TBOPYECKHUX
CITOCOOHOCTEHM 00YyYaroIIMXCsl B MPOIECCe W3YyUYCeHHS] OMOJIOTUYECKUX SIBJICHUM;
BBIJIAIONIUXCS JTOCTMDKCHHM OWOJIOTHH, BOWICANINX B OOIICYEIIOBEUECKYIO
KYJbTYpYy; CJHOXHBIX W NPOTUBOPEUMBBIX IMYTE€H PA3BUTUS COBPEMEHHBIX
Hay4YHBIX B3IJISIJI0B, WJEH, TEOPUHM, KOHIIENIUN, TUnoTe3 (0 CYUHOCTH U
MPOMCXOXKICHUM JKWU3HHM, 4YeJIOBeKa) B Xoje paboTel ¢ pa3TuYHBIMH
MCTOYHUKAMU WH(}OpMaImy;



BOCIIUTaHUE YOEXKIEHHOCTH B HEOOXOJIMMOCTH TO3HAHUS KUBOM MPHUPOIbI,
HEO0OXOIUMOCTHU PaLMOHAIBHOTO IPUPOIOIIOIb30BAHUS, OepeKHOTO
OTHOLIEHUSI K TMPHUPOJHBIM pecypcaM M OKpyXkarolleid cpene, cOOCTBEHHOMY
3JI0POBbIO; YBAKEHUSI K MHEHHIO OINIMOHEHTA MPHU OOCYKJIEHUU OMOJIOTMYECKUX
npooiieM;

WCIIOJIb30BaHNWE TMPUOOPETEHHBIX OHOJIOTMYECKUX 3HAHUW W yMEHUH B
MOBCEIHEBHOM JKM3HU JUIsl OIEHKU TOCJEACTBUNA CBOEH JEATENbHOCTH (U
NEATEeIbHOCTH JIPYyTUX JIIOJeHd) 10 OTHOUIEHUIO K OKpY’)Karoueh cpejue,
3I0POBBIO  JIPYTUX JIOJed M COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHUE U
coOmro/ieHre Mep NpouiIakTUKY 3a00JI€eBaHM, OKa3aHWe TIEPBOM MOMOILH MPU
TpaBMax, COOJIIOJIEHUE MPABUII TOBEJECHHUS B IPUPO/IE.

OcBoeHue cojiepkaHusi y4eOHOM auciuIuinHbl «buosorus» obecrneunBaer

JTOCTHKEHNE 00YUYaIOIUMUCS CJICTYIONINX Pe3yJbTaTOB:
JIMYHOCTHBIX

OTEYECTBEHHONW OHMOJOTMYECKOW HAyKH; TMPEACTABICHUS O LEJIOCTHOM
€CTECTBEHHOHAYYHOU KapTUHE MHPA;

MOHMMAaHHUE B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, HUX
BJIMSIHUSA Ha OKPYXAIOUIYI0 Cpeay, S3KOHOMUYECKYIO0, TEXHOJOTUYECKYIO,
COLIMAJIBHYIO U 3TUYECKYIO C(ephl IeATeIbHOCTH YEJIOBEKA;

CIIOCOOHOCTh HCMOJB30BATh 3HAHUSI O COBPEMEHHON €CTeCTBEHHO-HAay4YHOU
KapTUHE Mupa B 00pa3oBaTeNbHON M TPO(HECCHOHAIBHON JEeSTENbHOCTH;
BO3MOXXHOCTH MH(DOPMALIMOHHOM Cpelbl Uisi 00ecreyeHHs] MPOTyKTUBHOTO
caMmo00pa30BaHus;

BJIQJICHUE KYJbTYpOH MBIIUICHHUS, CHOCOOHOCTh K O0OOOIEHHUIO, aHaIu3y,
BOCHPUATHIO UH(MOPMAIIMU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE 1IEJIH U
BBIOOpY TyTeH ee JOCTHXXEHUS B MpodeccuoHanbHoM cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEH JESATENBHOCTH COBPEMEHHBIMU
OPUHIIMIIAME TOJIEPAHTHOCTHU, JUAJIOra U COTPYTHUYECTBA;

TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIeramMH, paboTe B KOJUICKTHBE;
TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJBI 3alIUTHl OT BO3MOXKHBIX
MOCIICACTBUIM aBapHii, kKaracTpo(d, CTUXUHHBIX OE/ICTBUH;

oOjanaHue HaBbIKaMu  Oe3omacHoi  paboOThl  BO  BpeMsi  IPOEKTHO-
UCCJIeI0BATENHCKON U DKCIIEPUMEHTAIBHOU ESITEIbHOCTH, MIPU UCIIOIb30BAHUU
71a00paTOPHOTO 00OPYAOBAHMUS;

CIIOCOOHOCTH UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B IPAKTUYECKOU
AESITeIbHOCTH U MOBCEAHEBHOM KU3HU JJIi COOMIOJEHUS MEp MPO(PUIaKTUKH
OTpaBJICHUI, BUPYCHBIX U JPYTUX 3a00J€BaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK
(KypeHus, alkorojin3Ma, HQpKOMaHUH);

IpaBWJI TOBEACHUA B MPUPOAHOM Cpele; TOTOBHOCTh K OKAa3aHUIO IEPBOM
NOMOILM MPU TpaBMax, NPOCTYAHBIX U JIPYTUX U 3a00JIEBAaHUSAX, OTPABIICHUSX
NUIIEBBIMU MPOAYKTaMHU.

MeTtanpeaMeTHbIX

OCO3HAaHHE COLMAJbHOM 3HAYMMOCTU CBOEHM mpodeccun/crenuanbHOCTH,
oOJaziaHue MOTHBALIMEH K OCYIIECTBICHUIO TPO(HECCHOHATLHOM e TENbHOCTH;
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MOBBIIIIEHNE UHTEIUICKTYJIbHOTO YPOBHS B MPOIECCE M3YUEHUS OMOJIOTMYECKUX
SIBJICHUU

BBIJIAIOIINXCST  JTOCTUXKEHUM OHOJIOTHMH, BOIICAIIMX B 0OIIEUETIOBEUECKYHO

KYJbTYPY;

CIOXHBIX W MNPOTHUBOPEYMBBIX NYTEM pPA3BUTHUA COBPEMEHHBIX HAyYHBIX

B3IUISIIOB, UJIEW, TEOPHM, KOHIIENIUMA, TUIOTE3 (O CYIIIHOCTH U ITPOUCXOKICHUN

KW3HH, YEJIOBEKA) B X0J1€ pabOThI C pa3IMYHBIMU UCTOUHUKAMH HH(OPMAIIUH;

CIIOCOOHOCTh OPraHU30BBIBATh COTPYAHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM

YHUCJIE C UCIIOJIB30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUH;

CIIOCOOHOCTH MOHUMAThH MPUHITUTIBI YCTOWYHUBOCTH U MMPOTYKTUBHOCTH KUBOU

MPUPOJBI, MYTH €€ M3MEHECHHS IO/ BIUSHUEM AaHTPONOTEHHBIX (aKTOPOB,

CHOCOOHOCTh K CHUCTEMHOMY aHajHu3y TJI00aJbHBIX SKOJIOTHYECKHX MpoOJeMm,

BOMPOCOB COCTOSIHUS OKPYKAKOWLIEW CPeNbl U PAMOHAIBHOIO HMCIIOJIb30BAHUSA

MPUPOIHBIX PECYPCOB;

yMeHHE OOOCHOBBIBATH MECTO U POJIb OMOJOTUUECKUX 3HAHUH B MPAKTUYCCKON

NEATEIbHOCTH JIFOJEH, PA3BUTUU COBPEMEHHBIX TEXHOJIOTHU;

OTIPENICIIATH )KHUBbIE OOBEKTHI B IPUPO/IE;

MIPOBOIUTH HAOJIOICHUS 32 DKOCUCTEMAaMHU C TIEJIbI0 UX OMUCAHUS U BBISBICHUS

€CTECTBEHHBIX U aHTPOIIOIE€HHBIX U3MEHEHUI;

HaXOJIUTh ¥ aHAJIM3UPOBATH MH(OOPMALIMIO O JKUBBIX 00BEKTAX;

CITOCOOHOCTh MPUMEHSATHh OMOJIOTUUECKUE U SKOJIOTMYECKUE 3HAHUS /I aHAJIU3a
MPUKIIATHBIX TTPOOJIEM XO3IMCTBEHHOM NIEATeILHOCTH;

CIIOCOOHOCTh K CaMOCTOSATEILHOMY IMPOBEIACHUIO HCCIICIOBAHHM, MOCTAHOBKE

€CTECTBEHHO-HAYYHOTO OKCIIEPUMEHTA, MCIOJIb30BAaHUIO HH()OPMAITMOHHBIX

TEXHOJIOTUM JIJIsl pEIICHUs HAYYHBIX U MPOo(eCcCHOHaIbHBIX 3a]1a4;

CIIOCOOHOCTh K OIIEHKE ATHYECKMX AacCleKTOB HEKOTOPBIX HCCJICAOBAaHUN B

obsiacT OMOTEXHOJOTHHU (KJIOHUPOBAHHE, UICKYCCTBEHHOE OTLIOIOTBOPEHUE).

IIpeameTHbIX

c(OpMUPOBAHHOCTH MPEICTABICHHUI O POJIM U MECTE OMOJIOTUU B COBPEMEHHOM
HAay4YHOM KapTUHE MUDA;

NOHMMAaHUE PO OUOJNIOTMH B (POPMHUPOBAHUU KPYrozopa M (HyHKIMOHAIBLHOM
I'PaMOTHOCTH JUJISl PEIICHUs] IPAKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIIOJIATAIOMIMMH IOHATUSMHU W IPEACTABICHUSAMU O >KUBOU
IPUPOJE, €€ YPOBHEBOW OPraHU3alMyU U 3BOJIIOLNY;

YBEPEHHOE TMIOJIh30BAHUE OMOJOTUYECKOW TEPMHUHOJOTHECH W CHMBOJIMKOW;
BJIaZICHUE OCHOBHBIMM METOJAMHM HAY4YHOT'O IIO3HAHMS, HCIOJIb3YEMBIMU IPH
OMOJIOTMYECKUX HCCIEIOBAHUSAX KUBBIX OOBEKTOB M IKOCHCTEM: OIMCAHHUEM,
U3MEpEHHEM, ITPOBEICHUEM HAOTIOACHHUIA;

BBISIBJICHUE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOLE;
COPMUPOBAHHOCTb ~ YMEHMM  OOBACHATH  pe3yibTaTbl  OMOJOTMYECKUX
HKCIIEPUMEHTOB, pelIaTh AIEeMEHTapHbIE OMOJIOTHUYECKHE 3a/1a4H;



C(I)OpMPIpOBaHHOCTL COOCTBEHHOM MMO3HMIUN 110 OTHOIICHHIO K OMOJIOrNYECKOM
I/IH(bOpMaHI/II/I, HOquaCMOﬁ n3 Pa3HbIX HNCTOYHHUKOB, T100aJIbHBIM
9KOJIOI'MYC€CKHNM HpO6JICMaM U IIYTAM HUX PpCIICHUS.

B pe3yabTate usydenuss yueoHoro npeamera «buosiorusp» Ha ypoBHe CpeaHEro
o011ero oopasoBanus:

BeinyckHuk Ha 02a30BOM YPOBHE HAYYMTCH:

packpblBaTh Ha MpHUMEpax pojib OHONOTUU B (HOPMHUPOBAHHHM COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPA U B IIPAKTUYECKON AESITEIbHOCTH JIOACH;

[OHMMaTh U OIMUCHIBATH B3aUMOCBSI3b MEXKIY €CTECTBEHHbIMU HayKaMHU:
Oouonoruei, (QU3MKON, XUMHEW; YCTAaHABIMBAaThb B3aUMOCBS3b IPUPOIHBIX
SIBJICHUM;

MOHMMATh CMBICJ, pa3jinyaTh W OMNHCHIBATH CHUCTEMHYIO CBSI3b MEXIY
OCHOBOTOJIAralOIMMU OMOJIOTUYECKUMHU TOHSITUSIMU: KJIETKA, OPraHU3M, BUI,
sKocucTeMa, orocdepa;

UCIOJb30BaTh  OCHOBHBIE METOJbl HAyYHOIO II03HAHUA B  Y4YEOHBIX
OMOJIOrMYECKUX HCCIIEJOBAaHMIX, HPOBOAUTH SKCIEPUMEHTHI 110 H3YyUEHUIO
OMOJIOrMYeCcKUX OOBEKTOB U SIBICHUMN, OOBSICHATH PE3y/bTaThl 3KCIEPUMEHTOB,
aHAJIM3UPOBATh UX, POPMYJIUPOBATH BBIBOIbI;

dbopMynMpoBaTh THUIOTE3bl HA OCHOBAaHUM TNPEUIOKEHHONM OHMOJOTHYECKON
uH(pOpPMaLlMU U MpeJiaraTb BApUAHThI TPOBEPKU THIIOTES;

CpaBHHMBATh OMOJIOTUYECKHE OOBEKTHI MEXKIY COOOM MO 3a/laHHBIM KPUTEPHSIM,
JIeJ1aTh BBIBOJIbI U YMO3AKJIFOUEHHUSI HA OCHOBE CPaBHEHUS;

00OCHOBBIBAaTh E€IUHCTBO JXMBOW M HEXHUBOW NPUPOJIBI, POACTBO KHUBBIX
OpPraHM3MOB, B3aUMOCBSI3M OpPraHM3MOB M OKpY’KalOLIEH Cpeapl Ha OCHOBE
OHMOJIOTHYECKHUX TEOPHii;

IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIMI OPTraHUYECKHX COCTUHEHHIMA
KJIeTKU (O€TIKOB, )KUPOB, YIIIEBO0B, HYKJICHHOBBIX KHCIIOT);

pacrno3HaBaTh KJIETKH (IMPOKApUOT M IYKAPUOT, PACTCHUN U YKUBOTHBIX) IIO
OINHMCAaHUIO, HA CXEMATHUECKUX M300paKEHUSAX; YCTaHABIMBATh CBA3b CTPOCHHUS
1 (YHKIMI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBaTh MHOI000pa3ue KJIETOK;
pacrno3HaBaTh MOMYJISLUUIO U OMOJIOTMYECKU BUJ] 10 OCHOBHBIM ITPU3HAKAM;
ONMUCHIBATh  (PEHOTHUN  MHOTOKJIETOYHBIX PACTEHUH M  KUBOTHBIX  IIO
MOP(}OTOTHUECKOMY KPUTEPHIO;

OOBSACHATH MHOI00Opa3ue OpraHu3MOB, IPUMEHSS IBOJIOLUOHHYIO TEOPUIO;
KJacCUPUIUPOBATh OHOJOTMYECKHME OOBEKTHI HAa OCHOBAHMM OJHOTO WU
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIOCOOBI JbIXaHUS U
Pa3MHOXKEHHU s, 0COOCHHOCTH Pa3BUTHA);

OOBSICHATH MPUYNHBI HACIIECACTBEHHBIX 3a00JI€BaHMUIA;

BBISIBJISITH U3MEHUYUBOCTD Y OPTaHU3MOB;

OOBSCHATh NPOSBICHUE BUAOB HM3MEHUYHMBOCTH, MCIOJIb3Ysl 3aKOHOMEPHOCTU
U3MEHYUBOCTY;

CpaBHMBATh HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHUHBOCTD;



BBISIBJISITH  MOP(OJIOTUYECKUE, (PU3HOJIIOTMUYECKUE, MOBEJACHUYECKUE aJalTaluu
OpPraHMU3MOB K cpejie OOMTaHUA U AEUCTBUIO SKOJIOTHYECKUX (PaKTOPOB;
COCTaBJISITh CXEMBbl IIEPEHOCA BELIECTB M HHEPrUM B HKOCUCTEME (LenH
MUTAHUSA);

MPUBOJIUTH J1I0KA3aTEIbCTBA HEOOXOAMMOCTH COXpaHEHUsI OMOpa3HOOOpa3Us IS
YCTOMYMBOI'O PA3BUTHS U OXPaHbI OKPYKAOLIEN CPELBI;

OLICHUBATh JIOCTOBEPHOCTb OHOJIOTMYECKON HH(pOpMalnu, IOJIYYEHHON U3
pa3HbIX  MCTOYHUKOB, BBIIEHATH  HEOOXOAMMYK  MH(POpMALUIO  JUIs
UCIIOJIb30BaHUs €€ B yUeOHOU JeATEIbHOCTH U PEILICHUH IPAKTUYECKUX 3a/1a4;
IPEICTaBISATh OMOJOTMYECKYI0 MH(OpMalMIO B BHJAE TEKCTa, TaOJIMLIbI,
rpaduka, AuarpaMmbl M JeNaTh BBIBOJAB HAa OCHOBAHHM IPEICTABICHHBIX
JAHHBIX;

OLICHHWBATh pPOJb JOCTHKEHHUM TEHETUKH, CEJEKINH, OHOTEXHOJOTHH B
IPAKTUYECKOH 1€ATEIbHOCTH YEJIOBEKA U B COOCTBEHHO! JKU3HH;

OOBSCHATh  HEraTUBHOE  BJIMSHHE  BEIIECTB  (AJKOroJisl,  HUKOTHHA,
HapKOTUYECKUX BELIECTB) HA 3apPOJBIILIEBOE PA3BUTHE YETIOBEKA;

OOBSICHATH MOCJE/ICTBUS BIUSHUS MYTareHoOB;

OOBSCHATH BO3MOKHBIEC IPUUMHBI HACTIEICTBEHHBIX 3a00JIEBaHUH.

BoinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

0asamv HayyHoe 0ObACHeHUe OUOLOSULeCKUM (aKkmam, npoyeccam, s8ieHusMm,
3GKOHOMEPHOCMAM, — UCNONL3YS  Ouonocuyeckue  meopuu  (KIemoyHyio,
960IIOYUOHHYI0),  YueHue o  Ouocghepe, 3aKOHbL  HACIEOCMBEHHOCMU,
3aAKOHOMEPHOCMU USMEHYUBOCMU,

Xapaxkmepusoeams co8pemMenHble HaNPasIeHus 8 pa3eumul OUOI02UU;
ONUCHIBAMb UX BO3MONCHOE UCNONILI0BAHUE 8 NPAKMUYECKOU 0esiMeNbHOCTNU,
CPABHUBAMb CNOCOObL OeleHUsl KIeMKU (MUMOo3 U Melo3);

pewams 3a0auu  Ha nocmpoeHue @paemenma emopou yenu JIHK no
npeonodcenHomy gppaemenmy nepeoiu, uPHK (mPHK) no yuacmky J[HK;
peuiams 3a0a4u Ha onpeoeieHue KOIU4ecmea XpoMoCoM 6 COMAMUYEeCcKUx u
NOJIOBLIX KIEMKAX, a MaKdice 8 KIemKkax nepeo Hauaiom Oelenus (Meuosa uiu
MUMO3a) u no e20 OKOHYAHUU (0JIs1 MHO2OKIEMOUHbIX OPSAHUZMOB),

peulams ceHemuueckue 3a0ayu Ha MOHOSUOPUOHOe CKpewjusanue, coCmasisims
cxembl MOHOSUOPUOHO20 CKPEWUBAHUS, NPUMEHSST 3aKOHbL HACIe0CMEeHHOCMU
U UCNONBL3YA OUOTIO2UUECKYIO MEPMUHONOSUIO U CUMBOIUKY,

VCMAHABIUBAMb MUN HACIE008AHUS U XAPAKMep NPOSAGIEHUs. NPU3HAKA No
3a0aHHOU cxeme poOOCI0BHOU, NPUMEHSISL 3aKOHbL HACIeOCMBEHHOCU,
OYEHUBAMb pPe3yIbmamsl 83auUMO0elCmEUs 4ei08eka u oxKpyicaroujeli cpeobl,
NPOCHO3UPOBAMb  BO3MOJICHbIE NOCIe0CMBUsL  OesiMeIbHOCIU  Yelo8eKd  OJisl
CYWeCcmBoB8aHUs OMOENIbHbIX OUOOSULECKUX 00BbeKMO8 U YelblX NPUPOOHbIX
coobuecms.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILINHBI

2.1 O0bem y4eOHOM TUCUMIITIMHBI U BUbI Y4e0HO# padoThl

Bua yuyeoHoit padoThI KosaunvecTBo
4acoB

CymmapHas y4yeOHasi HArpy3Ka BO B3aMMOJCHCTBMHU C 36
npemnoaaBareiemM
O0béM 00pa3oBaTe/IbHONM POrPaAMMBbI 36
B TOM YHCJIE:

meopemudecKue 3aHAmusL: 18

npakmuydecxkue pabomoi.: 18

Ilpomesricymounan ammecmauus 8 popme oughghepernyuposannozo 3auéma
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2.2 Conep:kanue yueOHou nucuuminabiOY /.13 buoJsiorus

HaumenoBanue
pa3esnoB M TeM

Conep:xxanue y4eOHOro MaTepuasa, JadopaTopHble U MPAKTHYECKHE PA0OThI

O0BeM yacoB

YpoBeHb
OCBOEHUS

1

2

“w

4

BBenenue.
buonorus kak
Hayka. Meroabl
HAY4YHOI'0
NO3HAHUSA

Copep:xanue y4eOHOro MaTepuaJia

OObekT u3yueHus: OUONIOTUN — >XKUBas Hpupoxaa. [Ipu3HakM KUBBIX OpraHu3MoB. MHoOrootpasue
KUBBIX OPTaHU3MOB. Y POBHEBasi OpraHU3aIlMsl )KUBOW MPUPOJIBI M 3BONIONUA. MeEToabl TTO3HAHUS
XKHUBOH mpupoasl. OOmme 3akoHOMEpHOCTH Ouonorud. Pome Ouomorun B (QOpPMHUPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U B NPAKTUYECKOW JEATEIBHOCTH JIIOICH.
CobumtoieHre TpaBwIl MOBEACHUS B TIPUPOJIE, OEPEKHOE OTHOIICHHE K OMOJOTHYECKHUM OO0BEKTaM
(pacTeHHsIM W KMBOTHBIM M MX COOOIIECTBAM) M MX OXpaHa. 3HaueHHWE OWOJIOTUM MPH OCBOCHUU
npodeccuil ¥ CrieraIbHOCTeH CpeHero MpohecCHOHATFHOTO 00pa30BaHMs.

Pasznen 1
Yyenue o KjeTkKe

Copep:xanue y4eOHOro MaTepuaJia

XuMHu4yeckass opraHu3anusi KjiaeTkH. Kierka — snemeHTapHass »KMBas CHCTEMa M OCHOBHAas
CTPYKTYPHO-(DYHKIIMOHAIbHAsI €IUHHIIA BCEX JKUBBIX OPraHU3MOB. Kpamkas ucmopus u3zyueHus
knemxu (P.I'yk, P.Bupxos, K.bap, M.IlIneiinen u T.llIBann). Knerounas teopus. Ponb kierodHoi
TEOpUHU B CTAHOBJICHUHM COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHUHBI MUDA.

XuMHYecKui cocTaB KIeTKH. OpraHM4ecKMe W HEOPraHMYEeCKHE BEIIEeCTBA KIETKHM M KUBBIX
OpraHu3MoB. benku, yrieBoabl, IUMUAbI, HYKIEHHOBBIE KUCJIOTHI U UX POJIb B KIIETKE.

Crpoenne u pyHkuuu kjiaeTtku. OCHOBHBIC YACTH U OPTaHOMBI KJIETKU, UX (PYHKIIMH; JOSIEPHbIE
U SJIEpHBbIE KIETKH (QYKapHOTHYECKHE M MPOKAPUOTUYECKUE KIIETKH). BUpyChl Kak HEKIETOYHas
dbopma xu3HU U X 3HaYeHHe. boprOa ¢ BupycHbiMu 3a6oneBanusmu (CITU u np.)

O0OMeH BellleCTB U NpeBpallleHle SJHePIruy B KieTke. [lnacTuyeckuii u s3HepreTHYecKuii ooOMeH.
Crpoenne u ¢ynkmuu xpomocom. JIHK — HocuTens HacnencTBeHHOW wHGOpMauu. 3HAUYCHUE
MOCTOSIHCTBA yucia  (opMbl XpoMocoM B kineTkax. ['en. 'enernueckuii kox. buocunres Gernka.
Ku3HeHHbI MK KiaeTkH. KieTkm W ux pa3HooOpa3we B MHOTOKJIETOYHOM OpraHU3ME.
HHughgepenyuposra knemox. Muro3. Llutokunes.

HpaKanecRoe 3AHATHC

HabmioneHne KIeTOK pacTeHUil M JKMBOTHBIX MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenapaTrax u
UX OIMCAHHUE.
CpaBHEHHE CTPOEHMsI KJIETOK pAacTeHMH W IKUBOTHBIX; IIPUTOTOBJIEHUE U  OINHCAaHUE
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MHUKPOIIPENapaToB KJICTOK PACTCHUH.
CpaBHEeHUE KJIETOK PaCTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpEnaparam.

Paznen 2
Opranusm.
Pa3zmHoxxeHue n
HHIUBUIYAJbHOE
pa3BuTHe
OPraHu3MoOB

Copep:xanue y4e0HOro MaTepuaJia

PasmHokenue opranu3moB. Opranm3m — eauHOe 1ejoe. MHoroobpasue OpraHHU3MOB.
PasmHOXeHNEe — BakHEHIIee CBOMCTBO KHUBBIX OpraHu3MoB. ITomoBoe m Oecronoe pa3MHOXKEHHE.
Muto3. Meiio3. OOpa3oBaHuE TOJOBBIX KJIETOK M OIUIOA0TBOpeHue. OTUI0OJ0TBOPEHHE, €ro
3HauEHUE.

HNuauBuayaibHOe pa3BUTHE oOpraHu3mMa (OHTOreHe3). OMOpPHOHAIBHBIM OTall OHTOTCHE3a.
OcCHOBHBIE CTaJIH SMOPHUOHANIBHOTO pa3BUTHs. Opeanozernes. [locmambpuonanvroe pazgumue.
CxoncTBO 3apoAblliel MPEICTABUTENEH pa3HbIX TPYNN IMO3BOHOYHBIX KaK CBHJIETEIBCTBO MX
HBOJIIOLIMOHHOTO poACTBa. [[prunHbI HapylIEeHUH B pa3BUTUU OPraHU3MOB.

NuauBuayanbHOe pa3BUTHEe 4YesioBeKa. PenponyktuBHoe 310poBbe. llocimencTBus BausiHUA
AJIKOT0JIsl, HHKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arPA3HEHUS CPEIbl HAa Pa3BUTHE YEIOBEKA.

l'[paKaneclcoe 3AHATHC

BrisBienne u ommcaHue IMPU3HAKOB CXOJCTBA sapomﬂmeﬁ YCJIOBCKA U APYIUX IMO3BOHOYHBIX KakK
JO0Ka3aTCJILCTBO UX 5BOJIIOINMOHHOTO POJCTBA.

Pa3zgen 3
OCHOBBI
TeHETHKH H
ceJIeKIUH

Copep:xanue y4e0HOro MaTepuaJia

OCHOBBI Y4eHHS 0 HACJIEACTBEHHOCTH M M3MEHYMBOCTH. ['eHETHKAa — HayKa O 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTY W HW3MEHYMBOCTH OpraHu3MoB. [.MeHIenb — OCHOBOMNOJIO)KHHK T'€HETHUKHU.
['eneTnyeckas TEpMUHOJIOTHUSI U CUMBOJIHMKA.

3aKOHBI TEHETHUKH, ycTaHOBIeHHbIE . Menaenem. MoHOrHOpUIHOE M TUTHOPHUIHOE CKPEITUBAHUE
XpoMOCOMHas TEOPHSI HACJIEICTBEHHOCTH. B3aumooeticmsue cenos. I'enerrka nona. Cyennennoe ¢
nonoM Hacledosanue. 3HaUCHUE TeHETUKU I CeJIeKIMU U Meauiuubl. HacneacTBeHHble 0one3HU
YeloBeKa, UX MPHUYUHBI U TPO(DUIAKTHKA.

3aKkoHOMepHOCTH U3MeHYMBOCTH. HaciencrBeHHas WM TEHOTUIIMYECKAs W3MEHUYHMBOCTD.
MonudukaronHnas U3MeHYMBOCTh. ['eHeTnka denoBeka. ['eHeTnka M MenunuHa. MatepuaibHbIE
OCHOBBI HAcCJIEACTBEHHOCTH M HM3MEHYMBOCTU. ['€HETMKAa MW 3BOJIIOIMOHHAS Teopus. ['eHeTnka
MO YJISLIAMN.

OcCHOBBI CeJIeKIUM PACTEeHUil, »KMBOTHBIX U MHKPOOPraHM3MoOB. ['eHeTHMKa — TeopeThyeckas
ocHoBa cenekiuu. OJOMallHMBAHWE >KUBOTHBIX M BbIpAllMBAaHUE KYJIbTYPHBIX pAcTEHUU —
HavyaJIbHBIC dTanbl cenekiuu. Yuenue H.M. BaBunoBa o neHTpax MHOrooOpa3ust U MpOUCXOKICHHUS
KYJIBTYPHBIX pacTeHuid. OCHOBHBIC METOABl CENEKIMH: THOPHIM3AlUS ¥ HUCKYCCTBEHHBIH OTOOP.
OCHOBHBIE JIOCTUKEHHUSI COBPEMEHHOM CENEKIMU KYJIbTYPHBIX PACTEHU, JOMAIIHUX JKUBOTHBIX U
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MUKPOOPTaHHU3MOB.
buorexHonorus, ee AOCTUXKEHUS W TEPCHEKTUBBI Pa3BUTHUS. Jmuyeckue acnekmuvl HEKOmopwvlx
docmudiceHull 8 buomexuonoauu. Knonuposanue sxcusommusix (npobaemvl KIOHUPOBAHUSL YETIOBEKA).

ITpakTHYecKoe 3aHATHE

CocraBieHre NPOCTEUIINX CXEM MOHOTHOPUIHOTO M IUTHOPUIHOTO CKpellrMBaHuA. PemieHue
T€HCTUYCCKUX 3a1a4.

AHanmn3 GeHOTHUITMYECKON N3MEHUYHNBOCTH.

BrIsABiIeHME MYTarcHOB B OKpYXKalOLIEH Cpelle U KOCBEHHAs OLEHKA BO3MOKHOI'O UX BIIMSHHUS HA
OpTraHH3M.

Pasznen 4
IIpoucxoxnenne u
pa3BUTHE )KU3HU
Ha 3em.1e.
IBOJIIOIIMOHHOE
yuyeHue

Conepxanue y4eOHOro Marepuaja

IIpoucxoxaeHue n HaYaJIbHbIC ITANBI PA3BUTHA KU3HM Ha 3emJie. [ MOTE3bl MPOUCXOKIACHUS
KU3HU. V3ydeHHe OCHOBHBIX 3aKOHOMEPHOCTEM BO3ZHMKHOBEHUS, Pa3BUTUS U CYILIECTBOBAHUS
KU3HU Ha 3emuie. Y CIOKHEHHE JKUBBIX OPTaHU3MOB B MpOIlecce 3BOIIOIUU. MHOroobpasue >KuBoro
MUpa Ha 3eMJI€ U COBPEMEHHAsI €0 OpraHu3aLusl.

HUctopusi pa3Butusi 3BOJIOUMOHHBIX uaeil. 3HadeHue pabor K. Jlummes, XK.b. Jlamapka B
Pa3BUTHH SBOJIIOLMOHHBIX Hiel B Ouonoruu. DBomonnonHoe yuenue Y. /lapuna. EcTecTBeHHBII
oTOop. Posib 2BONIOIMOHHOTO y4YeHHUs B (HOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUpA.

Muxkpos3Bosouusi ¥ MakposBoawuus. Koxmenuuss Buma, ero kpurepuu. llomymamus —
CTPYKTypHasi €IUMHHUIAa BUJAa M 3BOJOLMU. J[BMOKymMe cuiibl 3Boitonuu. CHHTETHYECKas TEOpHs
sBoonnu. Mukpoasomornus. CoBpeMeHHbIe TIpeAcTaBieHus o BugooopaszoBanun (C.B. Ceseprios,
N.N. IlImansraysen). Makpossosronus. JJoka3arenscTa sBomounu. Coxpanenue 6U0102U4ecKo2o
MH02000pa3us Kak OCHOB8A ycmouuyugocmu douocgepsvl u npocpeccugnozo ee pazsumus. [1puanHb
BbIMMpaHus BUJ0B. OCHOBHBIE HAIIPABJIEHNUS IBOJIIOLIMOHHOTO Mporpecca. buosnornueckuii mporpecc
1 OMOJIOTUYECKHI perpecc.

ITpakTHYecKoe 3aHATHE

Onucanne ocobeit Buaa mo MopQooruueckoMy KpuTepHIo.
BrisiBienue npucnoco6ieHni OpraHu3MoB K cpesie OOUTaHuUs.
AHan3 ¥ OlIeHKA PA3IMYHBIX THIOTE3 MPOUCXOXKICHNS )KU3HHU Ha 3eMIIe.

Pa3zpen 5
IIpoucxoxnenue
YyeJI0BeKa

Copep:xanue y4eOHOro MaTepuaJia

AHTponoreHe3. Opomtonus npuMaroB. COBpEMEHHBIE T'MIIOTE3bl O IPOUCXOXKIACHUM YEJIOBEKA.
Jloka3arenbcTBa poOJICTBA YEJIOBEKA C MIIEKOIMUTAIOIMMU JKUBOTHBIMU. DBOJIIOLMS YeJIOBEKA.
YesoBeueckne pacbl. POICTBO M €IMHCTBO IPOMCXO0KIEHUS YeIoBeuecKux pac. Kpuruka pacusma.
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HpaKaneckoe 3AHATHC

Ananus u OIICHKA PA3JIMYHBIX TUIIOTC3 O MPOUCXOKIACHUHN YCJIIOBCKA.

2,3

Pa3znen 6
OCHOBBI
IKOJIOTHH

Copep:xanue y4eOHOro MaTepuaJia

JKOJI0rusi — HAYKA 0 B3AaHMOOTHOIIEHUSIX OPTaHU3MOB MEKIY c000i M OKPY:KAKOLIel cpenoii.
Oxonoruyeckue (PpakTopbl, UX 3HaYCHHE B KU3HU OPraHU3MOB. DKOJOTHYECKHE cucTeMbl. BumoBas
Y IIPOCTPAaHCTBEHHAs CTPYKTypa sKocucTeM. [IumieBble cBA3M, KpyrOBOPOT BELIECTB U NIPEBPALLEHUE
SHEPruu B 3KocucTeMax. MeXBHUIOBbIE B3aMMOOTHOIIEHHSI B SKOCUCTEME: KOHKYPEHLIUS, CUMOUO03,
XUIIHWYECTBO, MapasuTu3M. llpuumHbBl ycTOMUMBOCTM UM CMEHBI JKocucTeM. CyKleccuu.
HckyccTBeHHBIE COOOIIECTBA — arpO’IKOCUCTEMBI U YPOOIKOCUCTEMBI.

Buocpepa — ruodanbHas 3xkocucrema. Yuenue B. Y. Bepuaackoro o 6uocgepe. Posb sxuBbIX
opranu3MoB B 0nocdepe. buomacca. KpyroBopoT BakHEHIINX OMOTEHHBIX 3JIEMEHTOB (Ha MPUMEpe
yriaepoja, a3oTa u ap.) B ouocdepe.

buochepa u uyenoBek. M3menenums B Oumocdepe. IlocmencrTBusi neATETbHOCTH 4YEIOBEKA B
OKpy»Karllen cpene. Bo3aeicTBue NMpOU3BOACTBEHHON IEATEIBHOCTH Ha OKPYXKAIOIIYIO Cpely B
obyactu cBoeit Oymymieit mpodeccuu. ['1odabHBIC SKOIOTHYECKUE MPOOJIEMbI U TIyTH UX PEIICHHUS.
OKoJorusl Kak TeOpeTHYecKasi OCHOBA PallMOHAJIbHOTO MPUPOJOINOIb30BaHMS U OXpaHbl MPUPOABI.
Hoocdepa. [IpaBuna nmoBeneHus 10 B OKpYXKarolei MpupoIHOi cpene. bepexHoe oTHOIIEHUE K
OMOJIOTNYeCKUM 00BEKTaM (PACTEHHUSIM M KHBOTHBIM M UX COOOIECTBAM) M UX OXpaHa.

HpaKaneckoe 3AHATHC

CocraBiieHHE CXEM nepeaayn BCUICCTB U QHCPIUM 110 LCIIAM IMUTAHUS B HpI/IpOI[HOﬁ 9KOCHUCTEME U B
arporeHose.

Onucanue aHTPOIOTEHHBIX H3MEHEHUH B €CTECTBEHHBIX MPHUPOAHBIX JaHAmadrax cBoei
MECTHOCTH.

CpaBHUTENBHOE ONKUCAHUE OJTHOM U3 ECTECTBEHHBIX IPUPOAHBIX CUCTEM (HAIpUMED, Jeca) U KaKOW—
HUOYIb arpOIKOCHUCTEMBI (HapUMep, MIIIEHUIHOTO TOJIs ).

OnucaHue U MPaKTUIECKOE CO3/IaHNE UCKYCCTBEHHON IKOCHCTEMBI (TPECHOBOIHBIN aKBAPUYM).
Penrenune 9KOIOTMYeCKuX 3a/1a4.

Pa3zmen 7
Bbuonuka

Copep:xanue y4eOHOro MaTepuajia

Buonuka kak 0JHO W3 HampaBjeHUH O0WoJOruM M KuOepHeTukH. PaccmoTpenue OMOHMKOM
ocobeHHocTeil Mop(hohr3HOIOrHIecKoi OpraHu3aluy KUBBIX OPraHW3MOB M UX HCHOJIb30BaHUS
JUISL CO3/IaHUsl COBEPILIEHHBIX TEXHUYECKUX CHCTEM M YCTPOHCTB 10 AHAJIOTMM C >KMBBIMU
cucremMaMu. [IpuHIMOBI U TPUMEpPHl HMCIHOJB30BAHUSA B XO3SAMCTBEHHOW EATEIBHOCTH JIIOACH
MOpGHO(YHKIIMOHAIBHBIX YEPT OPraHU3AIMH PACTEHUH U )KUBOTHBIX.
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HpaKanecKoe 3AHATHC

Co3nanue MOeNTH UM MakeTa U3 pa3HbIX MaTepualioB (IUIaCTHIIMHA, IEHOIUIacTa, OyMaru, KapToHa,

JIPEBECHUHBI, TEKCTUIILHBIX MaTepUaJIOB) I

IIpomexyrounass | IuddepeHuupoBaHHbIil 3a4eT 1 3
arrecTanus
Bcero: 36

Y poBHHM OCBOEHUS Y4€OHOTO MaTepuania:
1. — o3HaKOMHUTENBHBIN (Y3HaABAaHHE paHEe N3YICHHBIX 00BEKTOB, CBOWCTB);
2. — penpoayKTUBHBIN (BBITOJHEHHUE ACATEIBHOCTH 10 00pasily, MHCTPYKLIUU WU IO PYKOBOJCTBOM)
3. — TOpOAYKTUBHBIM  (IJIaHUpPOBaHWE U CAMOCTOATEIbHOE  BBIOJIHEHHWE  JIEATENBHOCTH,  pElIeHHe  NpOOJIEMHBIX  337a4)
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2.3 IlpumepHbie TeMbI pedepaToB (10KJIAT0B), MHAUBHAYAJIbHBIX IPOEKTOB

— Knerounass Teopuss CTpoeHHs OpraHu3MoB. McTopuss W COBPEMEHHOE
COCTOSIHUE.

— HacneacrtBennas nndopmanus u nepenaya ee U3 MOKOJICHUS B TOKOJICHHUE.

— JlpamaTuyecKue CTPAHMIIBI B UICTOPUH PA3BUTHS T€HETHKHU.

— Ycnexu COBpEMEHHOW F€HETUKU B MEIUIIMHE U 3IpaBOOXPAHEHUM.

— MHcropus pa3zBuTus 3BOTIOUMOHHBIX uaeu 10 Y.JlapBuHa.

— «Cucrema npupoas» K. Jlunnes u ee 3HaueHue Juist pa3BUTUS OMOJIOTHH.

— CoBpeMeHHbIE MTPEACTABICHHS O MEXaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIIOLIHH.
— CoBpeMeHHbIE NPEJICTABICHUS O 3apOKACHUY KU3HU. PacCMOTpeHne U OLIEHKa
—  pa3NMYHBIX TUIOTE3 MPOUCXOKICHHUS.

— CoBpeMeHHBIN ATall pa3BUTHS yeaoBeuecTBa. YenoBeueckue packl. OnacHOCTb
pacusma.

— DBosgelictBue 4yenoBeka Ha NPUPOLY HA PA3IMYHBIX JTanax pa3sBUTHA
YeJIOBEYECKOIro 00I1eCTBa.

— BrusiHHMe OKpyKaromlel Cpebl U €€ 3arpsI3HEHNS HA Pa3BUTUE OPraHU3MOB.

— Buimsiaue xypenusi, ynotpeOiaeHus aKoroyisi U HAPKOTUKOB POJUTEIISIMA Ha

— 3MOpHOHANBFHOE pa3BUTHE peOCHKA.

— Buramunsl, pepMeHTbI, TOPMOHBI U UX POJIb B opranusme. Hapyuienus npu ux
HEJI0CTAaTKE U U30BITKE.

— [IpuumHbl ¥ TpaHULIBI YCTOMYUBOCTH OMOCPEPHI K BO3JIEUCTBUIO AEATEIHLHOCTU
JIOJIEH.

— buoneHo3sl (3KOCHCTEMBI) PA3HOIO YPOBHS M HX CONOJYMHEHHOCTh B
ri100aapHOM AKOcUcTeMe — Ouocdepe.

— BugoBoe wu 5Kosiormueckoe pasHooOpasue OuOIeHO3a KaKk OCHOBA €ro
YCTOMYUBOCTH.

— IloBblienne NpoAYKTUBHOCTH (POTOCHHTE3A B UICKYCCTBEHHBIX SKOJIOTUUYECKUX
CHUCTEMaX.

— PaznuuHble 3KOJIOTMYECKHME NHUPAMHUIBI M COOTHOLUEHWS OpPraHW3MOB Ha
KQKJIOW UX CTYIEHHU.

— Ilytu nmnoBbllieHUsT OWOJOTMYECKON MPOJYKTUBHOCTU B HMCKYCCTBEHHBIX
HDKOCHUCTEMAX.

— Ponb npaBuTENbCTBEHHBIX U OOLIECTBEHHBIX SKOJOTUYECKUX OpraHU3alNi B
COBPEMEHHBIX PA3BUTHIX CTPAHAX.

— PamnuoHanbHOE HCMONB30BAHME M OXpaHa HE BO30OHOBISEMBIX MPHUPOJIHBIX
pecypcoB (Ha KOHKPETHBIX MTpUMepax).

— OmnacHocTh ri00anbHBIX HapylieHud B Ouocdepe. O30HOBBIE «IBIPHI»,
KHUCJIOTHBIE JJOK/IM, CMOTY U UX IIPEAOTBPAILICHUE.

— DKOJIOTHYECKHE KPU3HCHI U 3KoJornueckue karactpodsl. [Ipegorspaienue nx
BO3HHKHOBEHUS.



3 YCJIIOBUSA PEAJIMBAIIAU ITPOT'PAMMBI JTUCHUITJIMHBI
3.1 MarepuajibHO-TEXHHYECKOE o0ecIeyeHue

Jist peanuzanuu pabodeil mporpamMmbl  y4eOHOM AMCIHUIUIMHBI HMEETCS
y4eOHbIN KaOMHET €CTECTBEHHO - HAYYHBIX JTUCIMILIMH.

O6opynoBanne yueOHOro KabuHeTA:
— TOCaJ0YHBIE MECTA TI0 KOJUYECTBY 00YUaAIOIIUXCS;
— pabodee MeCTO MpernoaBaTes;
— KOMIUICKT Y4eOHO-METOANYECCKON IOKYMEHTAIINH;
— yueOHO-HarJIsAHbIC TOCOOHS;
— HaIIAIHBIC MAaTEPUAIBL;
— BUACO(PIIBMBL.

TexHuveckue cpeacTBa 00y4eHust:
— TepPCOHAJIBHBIA KOMIIBIOTED;
— MYJIBTUMEIUATIPOSKTOP;
— DJKpaH.

3.2 UndopManmnonHoe odecnevyeHue 00yueHunst

Ilepeyenb y4eOHBIX H3MaHMA, UHTepHeT-pecypcoB, AONMOJHUTEIbHOM
JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. Kamenckuit A.A. OOmass Owuonorus. 10-11 xmacc : yuel. s
obmeobpasonar. yupexaenuit / A.A. Kamenckuii, E.A. Kpukcynos, B.B.
[Taceunuk. — 3 — e u3x., crepeorurt. — M.: Jlpoda, 2007. -367.

I[OHOJ'IHI/ITCJII)HBIC HCTOYHHUKMH:

1. 3axapoB B.b. u ap. O0mas ouonorus: Yueb. s 10-11 k1. obmeoo6pazosar.
Yupexnenuit / JI.K. benser, I1.M. bopoaun, H.H. BopontioB u ap.; mox
pen. J.K. bensea, I'M. Mpimmmna. - 4-e wusn., nepepad. - M.:
[Ipocsenienue, 2004.

2. O6mas 6uomnorusi. 10-11 knacc : yueO. nns o6meodpazoBar. yupexaeHui /
I0.M. Nonsuckuii, A.Jl. bpayn, HM. Bep3wiun u ap. Iloxg pen. FO.N.
[Tonsituckoro. — 22 — e u3gA., crepeoturt. — M.: [IpocBelenue.

3. BBenenue B o6myto Ouonoruto u 3xonoruto. 10 - 11 kmace : moypounsie
ianbl o yueonuky A.A. Kamenckoro, E.A. Kpukcynosa, B.B. [laceunuka
/ aBT.-cocT. E.1O. IlllenkoBa. - Bonrorpan : Yuutens, 2010. - 293 c.
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4.

Tymukua E.M. OOmas Ouonoruss ¢  OCHOBAaMH  JKOJOTHH U
MIPUPOIOOXPAHHON ACATEILHOCTH: Y4eb. mocodue st mpod.odpa3oBaHus:
VYueb. Ilocobue nns cpen. Ilpod. O6pasoanust / Eprennit MBanoBuu
TynukuH. - 2 - € u3a., crep. - M.: U3narenbckuii neHTp «Akaaemus», 2003.
- 384 c.

HuTepHer — pecypcebl:

9.

. www.sbio.info (Bcst ouonorus. CoBpemeHHasi OM0JIOTHs, CTaThH, HOBOCTH,

OnOIHMOTEKA).

. www.window.edu.ru (Enunoe oxHO noctymna k oOpa3oBaTelbHBIM pecypcaM

WuTepuera mo 6uonorun).

. www.5ballov. ru/test (TecT A aOUTYpHUEHTOB 110 BCEMY IIKOJIBHOMY KYpCY
Oounomorun).

www. vspu. ac. ru/deold/bio/bio. htm (TenexoMMyHUKaIIMOHHBIC
BUKTOPHHBI 10 OHOJOTMM — DKOJOTUU Ha cepBepe BopoHexcKkoro
YHUBEPCUTETA).

www.biology.ru (buosoruss B OTtkpbiToM KoJuiemxe. CalT CoAepKUT

AJIEKTPOHHBIN y4eOHUK 110 Ouosioruu, Online TecThI).

. www.informika.ru (OneKTpoHHBIN yueOHUK, OOJIBIION CIIUCOK HHTEPHET-

PECypCoB).

. www.nrc.edu.ru (buosornueckass kaptuHa mupa. Pazgen KOMObIOTEPHOTO

yueOHUKa, pa3pabOoTaHHOTO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

. www.nature.ok.ru (Penkue u umcuesaronye >xuBoTHble Poccun — mnpoext

Okosornueckoro nenrpa MI'Y um. M. B. JlIomoHOCOBa).
www. kozlenkoa.narod.ru ([{s1 T€X, KTO YYUTCS caM U YYUT APYTUX; OYHO U
JAUCTAaHLIMOHHO, OMOJIOTHH, XUMHUH, APYTUM MIPEIMETaM ).

10. www.schoolcity.by (buosorust B Borpocax u oTBeTax).
11.www.bril2002.narod.ru  (buosmoruss g  mkonpHUKOB.  Kpatkas,

KOMITaKTHasi, HO JOCTaTOYHO TMOJpoOHas uH(oOpMalus Mo pas3jesam:
«Obmas 6uosiorus», «boranukay, «3000rus», «4enI0BEK»).
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4 KOHTPOJIb Y OLIEHKA PE3YJILTATOB OCBOEHMUSI
TV CHMILIAHBI OV .13 BUOJIOTUS

KOHTpOJ'II) M OLCHKa pE3YyJIbTaTOB OCBOCHHUA MTUCHUILIMHBI OCYHICCTBIIACTCS

npenogaBaTciicM B Imponecce

ITPOBCACHUA

IMPAKTHUYCCKHUX 3aHSATUM )41

Ja00paTOPHBIX pabOT, TECTUPOBAHUS, KOHTPOJIBHBIX padOT, a TaK)KE BBIITOJTHEHHUS
00yYarIMMMUCI UHANBUYATbHBIX 3aJaHUM, IPOCKTOB, UCCIICIOBAHUH.

Pe3yabTarsl 00yyeHus
(0OCBOECHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMBbI U MeTOAbI KOHTPOJISl ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

— c(hOpMHPOBAHHOCTb NPEACTABICHUNA O POIH H
MecTe OMOJIOTMH B COBPEMEHHOW HAYyYHOH KapTHHE

MUDPA; MMOHNMaHue pomu omororun
B ()OPMHPOBAHNH KPYyro3opa W (yHKIMOHATLHOU
TPaMOTHOCTH YelnoBeKa JUTSt perieHus

MPAKTUYECKUX 33134,
— BIIaJICHHE OCHOBOITOJATAIOIIUMU TOHATHSIMH H
MPEJICTaBICHUSIMU 0 )KUBOH pUpoJie, eé
YPOBHEBOW OpraHU3aIlMK ¥ 3BOJIIOINN;, YBEPECHHOE
MOJIb30BAaHUE OMOJOTHYSCKOW TEPMUHOJOTHEH U
CHUMBOJIHKOM;

— BJQJCHWEC OCHOBHBIMH METOJAMH HAYIHOTO
MMO3HAHUS, HWCIOJIB3YeMBIMU TIPH OHOJIOTHYCCKUX
HCCIIEIOBAHMAX KUBBEIX OOBEKTOB M DKOCHCTEM:
OTHCaHue, U3MEpPEeHNe, MPOBEACHIE HAOIOICHNUI;
BBISBIICHUE W OIICHKA aHTPOTOTEHHBIX M3MCHECHUU
B TIPUPO/IE;

— copMHEPOBaHHOCTH YMEHUN OOBACHATE
pe3ynbTaThl  OHMOJIOTMYECKHX  DKCICPUMEHTOB,
peraTh dJIeMEHTapHbIE OMOJIOTHICCKUE 3a1a1H;

— copMHPOBaHHOCTh COOCTBEHHOH MO3UIIMU I10
OTHOIIICHUIO K OWoylornveckoil  uH(OpMAaIuH,
MoJTy4yaeMoun u3 Pa3HBIX HCTOYHUKOB,
K I7100abHBIM ~ DKOJIOTUYECKHM  TpodjieMaM H
My TSIM UIX PEIICHHS

OrieHKa 3HaHUM U YMEHUH, B X0/1€ YI€OHBIX
3aHATHI
OlnieHKa BBIMOJHEHUS MPAKTUYECKUX 3aHITUI
YeTHBII onpoc
Breaynuropnas (camocrosiTenbHas ) padboTa

OHCHKa HHAWBUIYAJIBbHBIX 06pa?>0BaTCJ'IBHI>IX ,Z[OCTI/I}KCHI/Iﬁ 0 pE3yiibTaTaM
TCKYHICIO KOHTPOJIA IMPOU3BOAUTCA B COOTBCTCTBHH C YHHBCpcaHLHOﬁ HIKAJI0U

(Tabnmma).
IIpouent KadecTBeHHas1 OLleHKA MHANBHIYAJIbHBIX
pe3yIbTaTUBHOCTH 00pa3oBaTe/IbHBIX JOCTHKEHH N
(MpaBUJILHBIX OTBETOB) 0aJs1 (0TMETKA) BepO0aJIbHBIN aHAJIOT
85+ 100 5 OTJIMYHO
75+ 84 4 XOpOIIO
60 +~ 74 3 YAOBJIETBOPUTEIHLHO
MeHnee 60 2 HEYIOBJIETBOPUTEIHHO

Ha »srane TCKYILICI'O KOHTPOJIA 110 MCAHAHC Ka4CCTBCHHBIX

OLICHOK

UHIMBUAYAIbHBIX 00pa30BaTENbHBIX JIOCTHXKEHUN ONpenessieTcss WHTerpajibHas
OILICHKa OCBOEHHBIX O0YYaIOUIMMHUCS NPOPECCHOHATBHBIX M OOINUX KOMIETSHLINN
KaK pe3yJIbTaTOB OCBOCHUS yUYeOHON AUCUUIIINHBIL.
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