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1L.IIOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma y4ueOHON aucUMILIHNHBI «bHONOTUsS» TMpenHa3HaueHa s M3ydeHUs
O0uoJ0ruM B MPOQeCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alUgX, peaTu3yolIuX 00pa3oBaTelb-
HYIO TIPOTPaMMy CpPEIHEro oomuiero o0pa3oBaHMs B IMpeEesiaXx OCBOCHHS MPOTPAMMBI MOJATOTOBKU
crennanuctoB cpeanero 3seHa CIIO (IITICC3 CITO) Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHMs PH
MOJrOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmiero oopa-
30BaHUs, MPEABABISIEMbIX K CTPYKTYpE, COJEPKAHUIO M PE3yJIbTaTaM OCBOCHUS Y4eOHOW IHCLH-
IIHHBI «bUONIOTHSA», B COOTBETCTBUHM ¢ PexoMeHIanusMu 1Mo OopraHu3aluy MOJY4YEeHUs CPETHEro
obmiero oOpazoBaHMs B MpeAesax OCBOCHHUS 00pa30oBATENbHBIX MPOTPaMM CpPEAHEro Mpodeccuo-
HaJbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOro oOmero oOpa3oBaHHs C y4eToM TpeOoBaHui (deme-
paTbHBIX TOCY/IaPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB M MOIY4aeMON CTIEUAIEHOCTH CPETHETO
npodeccuoHansHOro 06pa3zoBaHus (muckMo JlemapTamMeHTa rocyJapCTBEHHON MOJIMTUKH B cdepe
noAroToBkH padounx kaapos u JAI1O Munoodpuayku Poccun ot 17.03.2015 Ne06-259).

Copep:xanue nmporpaMmsl «bronorus» HampaBlIeHO HA JOCTHKEHUE CIETYIOIINX LeJIei:

. nojy4eHue (QyHIaMEHTAIbHBIX 3HaHWK O Omomormueckux cucremax (Kierka, Op-
ranusM, [lomymsius, Bun, Dxocuctema); ICTOPUH Pa3BUTHUSI COBPEMEHHBIX MPEACTABICHUHN O KUBOM
NPUPOJIE, BHIJAIOIINXCS OTKPHITUSAX B OMOJIOTHYECKON HayKe; poju OMOIOTHYecKoi HayKu B (op-
MHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA; METOAAaX HAYYHOI'O MTO3HAHUS;

. OBJIQJICHUE YMEHHSMHU JIOTUYECKH MBICIHUTH, OOOCHOBBIBATH MECTO W POJIb OMOJIO-
TUYECKUX 3HAHUU B MPAKTUYECKOW NEATENbHOCTH JIOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH;
OTIPEeNIeNATh KUBBIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOACHHUS 32 SKOCHCTEMAMHU C HENBI0 UX
OTHMCAHUS U BBISBICHUS €CTECTBEHHBIX U aHTPOTIOTCHHBIX U3MEHEHUI; HaXOIUTh U aHATU3UPOBAThH
MH(OPMALIUIO O JKUBBIX 00BEKTaX;

. pa3BUTHE TIO3HABATENHHBIX MHTEPECOB, WHTEIIEKTYalbHBIX M TBOPUYECKHUX CIIOCO0-
HOCTEH 00YJaromuXxcsl B MPOIECCe U3YIEHUSI OMOIIOTUIECKUX SBICHUH; BBITAIOIINXCS TIOCTHKESHUH
OHMOJIOTUH, BOIIEIINX B OOIIEUYEIOBEYECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUUBBIX MYTEH pas-
BUTHS COBPEMCHHBIX HAyYHBIX B3TJISAIOB, HJICH, TEOPUH, KOHIEIIUH, THITOTE3 (O CYITHOCTH M TIPO-
MCXOXICHUH KU3HU, YEIOBEKa) B X07e pabOThI C pa3IMYHBIMUA UCTOYHUKAMU HH(POPMALINH;

. BOCIIUTaHHUE YOSKJICHHOCTH B HEOOXOIMMOCTH TIO3HAHHUSI )KUBOW TIPUPOIBI, HEOOX OIH-
MOCTH PAIlMOHATLHOTO MPUPOOINONIb30BaHUSI, OEPEKHOTO OTHOIICHHUS K MPUPOTHBIM pecypcam U
OKpY’Karomien cpeze, COOCTBEHHOMY 3/I0POBBIO; YBRKEHHUSI K MHEHHIO ONTIOHEHTA MTPU 00CYKICHUH
OMOJOTHYECKHUX TTPOOIIeM;

. WCIIOJIb30BaHUE MTPUOOPETEHHBIX OMOJOTHYECKUX 3HAHUW U YMEHUH B MOBCETHEBHOU
JKU3HU JIJIS1 OLIEHKH TIOCIIEICTBUI CBOCH NEATENBHOCTH (M JEATEIBHOCTH IPYTUX JII0JIeH) 10 OTHO-
IIEHHUIO K OKPY’KalOIIeH cpefie, 30pOBhI0 APYTUX JIIOJEH U COOCTBEHHOMY 310pPOBBIO; 0OOCHOBAHNE
U coOmrofieHne Mep MpoQUIaKTUKHN 3a00JIeBaHMid, OKa3aHHWE MEPBOW MOMOIIM MPU TPaBMax, CO-
OJTI0/ICHNE TIPABUIT TTOBEJICHHS B TIPUPOJIC.

1.1 OBILIASI XAPAKTEPUCTUKA YUYEBHOM JUCLUATIJIMHBI « BUOJIOT Sy

buonorus — cucrema Hayk, U3yJaroliasi BCE acleKThl )KU3HU, Ha BCEX YPOBHSIX OpraHU3alun
’KMBOT'0, HAUMHAasl C MOJIEKYJISIPHOTO U 3akaHuuBas 6nochepHbiM. OObeKTaMu U3y4eHHUs] OMOJIOTUN
SIBIISIIOTCSI KMBBIE OPTaHU3MBbI, UX CTPOEHHE U KH3HEAEATENbHOCTh, UX MHOr000pa3ue, Mpoucxox-
JICHHE, SBOJIIOLINA U paclpeieieHne JKUBbIX OPraHM3MOB Ha 3emie.

OOmiast 6uoMOTUs M3ydYaeT 3aKOHBI MCTOPUYECKOTO M HMHAMBHIYaTbHOTO PAa3BUTHUS Opra-
HU3MOB, OOIIME 3aKOHBI KU3HH U T€ OCOOEHHOCTH, KOTOPBIE XapaKTEePHBI AJI BCEX BHUJIOB KMBBIX
CYILECTB HA IJIAHETE, a TAKXKE UX B3aUMOJECHCTBUE C OKPYKAIOILLEH CPEHOH.

buonorus, Takum 00pa3oM, SBISETCS OJHOW M3 OCHOBOIOJIAralOIUX HAYK O JKU3HH, a BJla-
JeHre OMOJIOTHUECKUMH 3HAHUSIMH — OJIHUM U3 HEOOXOIMMBIX YCIIOBHM COXpaHEHHMs JKU3HU Ha
IUTaHETe.

OcHoBy cofiepxaHus y4eOHOM AUCIUTUTUHBI «BHOJIOTHS COCTABIISAIOT CIEAYIOIINE BeTyIHE



UJEH: OTINYUTENIbHBIC IPU3HAKU )KUBOM IIPUPOJIbI, €€ YPOBHEBAsI OpraHU3alus 1 3Boimonus. B co-
OTBETCTBUU C HUMHU BbIICIICHBI COJIEpKaTelIbHbIC JIMHUN: OUOJIOTHs KaK Hayka; OMOJIOrHYecKue 3a-
KOHOMEPHOCTH; METO/Ibl HAYYHOI'O [T03HAHUS; KJIETKA; OpraHu3M; IMONYJISLUs; BUA; IKOCUCTEMBI (B
TOM 4Hclie Ouocdepa).

Coneprxanue yuyeOHOM AUCUUIUIMHBI HAPABJIEHO HA MOJATOTOBKY 00YYaIOIMUXCS K PELICHUIO
BaXHEHIINX 3a/a4, CTOALIUX Mepel] OMOJOrnYeckold HayKod, — MO PalHUOHAILHOMY MPUPOJIO-
MOJIb30BAHUIO, OXPAHE OKPYKAIOLIEH Cpelibl U 3J0POBbS JIFOJEH.

[Ipu oTbope copepxanusi yueOHON AUCHUIUIHHBI «BHONOTH) UCIONB30BaH KYJIbTYPO- CO-
00pa3HbIil MOAX0/I, B COOTBETCTBHH C KOTOPHIM 00yJaroIuecs JOKHBI YCBOUTh 3HAHHUS U YMEHUS,
HeoOxoauMble Ui (popMHupoBaHUS OOIIEH KYIbTYpbl, OMpeaessaionieil afeKkBaTHOE MOBEICHUE Ye-
JIOBEKa B OKpY’KaloIIe cpesie, BOCTpeOOBaHHBIC B )KU3HU U B TPAKTUYECKOM I€ATEILHOCTH.

Oco0oe BHUMaHUE YAEIEHO IKOJIOTMYECKOMY 00Pa30BaHUIO U BOCIIUTAHUIO O0YYaAIOLIUXCS,
(hOPMHUPOBAHUIO Y HUX 3HAHUN O COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHE MUPA, IICHHOCTHBIX
OpHUEHTAIIH, YTO CBUACTEIHCTBYET O T'yMaHU3AINHA OMOIOTHYECKOT0 00pa30BaHusl.

Conepxanne y4eOHOW IUCHUIUIMHBI MpPEIyCMaTpUBaeT (OPMHUPOBAHHE y OOYUArOIIUXCS
oOlIeHAYYHBIX 3HAHUHM, YMEHUHN U HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JIEATEIBHOCTH U KIIOYEBBIX
KOMIIETEHIIMH, BKIIIOYAIOLINX YMEHUE CPaBHUBATh OMOJIOTMYECKHE OOBEKTHI, aHATU3UPOBATH, Olle-
HUBaTh M 0000IIaTh MOJy4YEHHbIC CBEACHHS, YMETh HAXOJUTh U UCIOJIb30BaTh MHPOPMAIUIO U3
Pa3IUYHbIX HCTOYHUKOB.

PaGouas mporpamma coctout u3 Beenenust u 7 pa3nenoB: «YueHue o KieTke», «OpraHusm.
Pa3smHOXeHue M MHOUBUAYaIbHOE pa3BUTHE OPraHu3MoOB», «OCHOBbI T'€HETUKH M CEJIEKIUN,
«IIpoucxoxeHrue U pa3BUTUE KU3HU Ha 3emiie. DBOIIOLUMOHHOE yueHuey, «lIpoucxoxnenue ue-
JOBEKay, «DKOJOTH KaKk HaydyHas TUCHMIUIHHA», «Cpema oOMTaHMS YeIOBEKa M JKOJIOTHYECKast
0e30macHOCThY, «OXpaHa npupoibl», «bruoHuka.

MeXIuCUUTUIMHAPHBIE CBSI3U MPOCIIEKUBAIOTCA ¢ JUCHUILUIMHAMU XUMUS, JKOJIOTHYECKUE
OCHOBBI IIPUPOJIOTIONIB30BAHHUS.

Bunel camoctosiTenbHON pabOThl, IPUMEHSEMbIE NPU PeaTu3aluu IPOrpaMMbl JUCITUILINHBI
buonorus: npopaboTka Hanbosiee CI0KHBIX TeM Y4eOHOH ANUCIUIITUHBI.

Tunsl npakTHUECKUX padoT:

e HalJIO/IeHUE U BBISIBIIEHHE OCOOEHHOCTEH U 3aKOHOMEPHOCTEH;

® CpaBHUTENbHAs XapaKTePUCTHUKA OObEKTOB U SBJICHUH;

® COCTaBJIEHUE CXEM;

® pelleHue 3aJau.

MeTtoab1 00yueHus:

e axtuBHbIe (MpoOIEMHOE 00YyUCHHUE, aHATN3 KOHKPETHBIX CUTYAIUi, TUCKYCCHSI)

e cioBecHbIe (Oecea ¢ MOCTaHOBKOM MPOOJIEMHBIX BOIIPOCOB);

® HarJIAHBINA (CXEMBbl, TAaOIUIIBI, PUCYHKH, (poTOrpaduu, MILTIOCTPALIIH)

1.2. MECTO YUYEBHOM JIMCHUITJIMHBI B YYHEBHOM ITJIAHE

YyeOnass aucuurimHa «buonorus» BXOAUT B 00IIE0Opa3OBaTENbHYIO MOJITOTOBKY Kak
npoduIbHas AUCIUTUIMHA.

[TocnenoBarenbHOCTh M3YYEHUSI TEM MPOTPAMMBI PACKPBIBAETCS B TEMAaTUUECKOM Iu1ane. [1o
KaXI0M y4eOHO# TeMe MPUBOATCA 00001eHHbIE TPeOOBaHMSI K JIMYHOCTHBIM, METAIIPEIMETHBIM H
MpEAMETHBIM pe3yJibTaTaM.

1.3. PE3YJIbTATBHI OCBOEHU S YYEFHOM JJUCIIUTTJIMHBI

OcBoeHue coaepx aHusi yueOHOW IUCHUIUIMHBI «buomorusi» olecrneynBaeT AOCTHXKEHUE
00y4aromuUMUCS CIeIYIOIUX Pe3yabTaToB:

. JUYHOCHMHBIX 6 00YUeHUU:

- C(I)OpMI/IpOBaHHOCTB YYBCTBA Ir'OpAOCTH U YBAKCHUA K HCTOPUN U NOCTHIKCHUAM OTCUC-
CTBCHHOW OWOJIOTHYECKON HAyKH; TMPEJCTaBICHUS O IEJOCTHOW €CTECTBEHHOHAYYHOW KapTHUHE
MUDA;



- NIOHUMaHHE B3aMMOCBS3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK, UX BIHMSIHHUS Ha
OKPY’KaIOLIYIO Cpely, SKOHOMUUECKYIO0, TEXHOJOTHUECKYI0, COLUAIbHYI0 U ITHUECKYIO C(epsl je-
ATEJIbHOCTHU Y€JIOBEKA,

- CHOCOOHOCTh MCIIOJIB30BaTh 3HAHHUS O COBPEMEHHON €CTECTBEHHO-HAayYHOW KapTUHE
MHUpa B 00pa3oBaTeIbHON M MPOGECCHOHATBHON AESITEeIbHOCTH; BO3MOXKHOCTH WH(OPMAIIMOHHON
cpezpl 171 oOecriedeHus MPoyKTUBHOTO caMO0Opa30BaHus;

- BJAJCHHE KYJIbTYpOW MBIIUICHUS, CIOCOOHOCTh K 0000IICHUIO, aHATIN3Y, BOCIIPHITHIO
uH(pOpMaLUU B 00J1aCTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE LM U BBIOOPY IyTEH ee 10CTHKEHUS B
npodeccuoHaIbHOM chepe;

- CHOCOOHOCTh PYKOBOJCTBOBAThCSI B CBOCH AEATENBHOCTH COBPEMEHHBIMHU IIPUHLUIIAMU
TOJISPAaHTHOCTH, TUAJIOTA U COTPYAHUYECTBA; TOTOBHOCTH K B3aUMOCHCTBUIO C KOJJIETraMu, padoTe B
KOJUJIEKTHBE;

- TOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE METOJbl 3AIIUTHI OT BO3MOJKHBIX I1OCIIEICTBUI
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUIL;

- oOmagaHue HaBBIKAMU 0E30MACHOM pabOTHI BO BpeMs MPOEKTHO-HCCIIEOBATEIBCKON H
9KCHEPUMEHTAIBHON J1eATEIbHOCTH, IPU MCII0JIb30BaHUU J1a00paTOPHOro 000Py10BaHMUS;

- CIIOCOOHOCTH UCHOJb30BaTh NMPUOOPETEHHBbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM Jes-
TEJIbHOCTHU M ITOBCETHEBHOM JKU3HU JIIs COOII0AEHUS Mep NMPO(UIAKTUKY OTPaBIEHUH, BUPYCHBIX U
JIpyrux 3a00JieBaHUM, CTPECCOB, BPEIHBIX NMPUBBIYEK (KYypEHHS, aJIKOT0JIM3Ma, HAPKOMaHHUM); Ipa-
BUJI IOBEJICHUS B IPUPOIHOMN CPELE;

- TOTOBHOCTb K OKAa3aHHUIO IEPBOM MOMOILY MPU TPaBMax, MPOCTYAHBIX U JPYrux 3ado-
JIEBaHUSX, OTPABJICHUSX IUILEBBIMU IIPOAYKTAMU;

- YMEHMsS MpOaHAIM3UPOBAaTh TEXHOICHHBIE IOCIEACTBUS JUIsl OKpPY)KAIOIIEH Cpeabl,
OBITOBOM 1 POU3BOJICTBEHHOM J€SITEIBHOCTH YEJI0BEKA;

- JUYHOCHMHBIX NPU 60CHUMAHUU

- JIP.10 3aGotsumiics o 3alUTe OKPY)XAIOLIEH cpeabl, COOCTBEHHOW M UyXou
0€30MacHOCTH, B TOM YHuclie HU(PPOBOH;

. MemanpeomMemHuix:

- OCO3HAaHHWE COIMAJIBbHON 3HAYMMOCTH CBOSH CIENMAIbLHOCTH, 00JIaJaHne MOTHBAIUEH K
OCYILECTBIICHUIO MPO(ECCHOHAIBHON AesITeNbHOCTH;

- TIOBBIIIEHUE MHTEIJIEKTYaJbHOTO YPOBHS B IPOLIECCE M3YyYEHUSI OMOJIOTMYECKUX SIBIIE-
HUI; BBIAAIONINXCS JOCTHKEHUI OMOJIOTHH, BOLIEAIINX B 00IEYETI0BEYECKYIO KYJIBTYPY; CI0XKHBIX
Y NIPOTUBOPEUYMBBIX IIyTEW Pa3BUTHsI COBPEMEHHBIX HAYYHBIX B3IVISIOB, HJIEH, TEOPUH, KOHIEIIINN,
runoTe3 (0 CyIHOCTH U MPOUCXOKICHNUHN KU3HH, YeJIOBEKa) B X0Je pabOThl ¢ pa3IMYHBIMU UCTOY-
HUKaMU UH(GOpMaIuy;

- CHOCOOHOCTh OPTaHM30BBIBATH COTPYIHHUYECTBO €IMHOMBIIUIEHHUKOB, B TOM YHUCIIE C
HCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHUI;

- CHOCOOHOCTB MOHUMATh MIPUHLUIIBI YCTOHYHUBOCTH M MIPOAYKTUBHOCTH HKHBOM MPUPOJIBL,
MyTH €€ U3MEHEHUS M0/1 BIUSHUEM aHTPOIIOT€HHBIX (PaKTOPOB, CHOCOOHOCTh K CUCTEMHOMY aHAIIU3Y
rJ100aTbHBIX 9KOJIOTHYECKUX IPOOIIEM, BOIPOCOB COCTOSIHHSI OKPYKArOIEH Cpe/ibl U paliMOHAILHOTO
MCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB;

- yMeHHe OOOCHOBBIBATH MECTO M POJb OMOJOTMUYECKHX 3HAHUI B NMPaKTHYECKOU aes-
TEIbHOCTH JIIOJIEH, pa3BUTHH COBPEMEHHBIX TEXHOJOTUM; ONPENENSITh )KUBbIE OOBEKTHI B IPUPOJIE;
IPOBOJUTH HAOJIOJICHHS 32 SKOCUCTEMAaMH C IIeJIbI0 UX OMHCAHUS U BBISIBICHUS €CTECTBEHHBIX U
AHTPONOTEHHBIX U3MEHEHH; HaXOUTh U aHATU3UPOBATh UHPOPMAIUIO O KUBBIX 00BEKTaX;

- CHOCOOHOCTh MPUMEHSTh OMOJOTMYECKHE U HKOJIOTHYECKHUE 3HAHUS /IS aHajIu3a Mpu-
KJIAJTHBIX TTPOOJIEM X035 UCTBEHHOH JACSATEIHHOCTH;

- CHOCOOHOCTH K CaMOCTOSITENIbHOMY IPOBEICHHUIO HCCIIEIO0BAaHMIA, MOCTAaHOBKE e€cTe-
CTBEHHO-Hay4YHOI'O HKCIEPUMEHTA, MCIIOJIb30BaHUIO MH()POPMAIIMOHHBIX TEXHOJIOTUH Ui pPEeLIeHUs
HaYYHBIX U MPo(ecCHOHANBHBIX 3a/1a4;

- CHOCOOHOCTh K OLEHKE 3THYECKHMX AacleKTOB HEKOTOPBIX HCCIIEAOBAaHMM B obOiacTu
OMOTEXHOJIOTHH (KIIOHHUPOBAHUE, HCKYCCTBEHHOE OILJIOZ0TBOPEHHE);



* npeoMemnubix:

- c(OPMHPOBAHHOCTH MPEJICTABICHHUH O POJIM U MeCTe OMOJIOTUU B COBPEMEHHON HAY4HOM
KapTHHE MUPA; TOHUMaHUE POJH OMOIOTHU B (POPMHUPOBAHUU KPyro3opa U (HyHKIIMOHAIBEHOU rpa-
MOTHOCTH JIJIsl pEILIEHUs] TPAKTUYECKUX 3a7ay;

- BJaJCHHE OCHOBOIIOJIATAIOUIMMH MOHATUSMH U PEACTABICHUSIMH O )KMBOH MPUPOJE, ee
YPOBHEBOH OpraHu3alMy U 3BOJIIOLMHU; YBEPEHHOE M10JIb30BaHUE OMOJIOTHYECKON TEPMUHOIOTHEH U
CHMBOJIUKOM;

- BJAJCHME OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHUS, UCIOJIb3yEMbIMU IpU OMOJIOTHU-
YECKHUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM: ONMHCAHHEM, U3MEPEHHUEM, MPOBEACHUEM
HaOJIr01eHUI; BBISBICHUE U OLICHKA aHTPOIIOT€HHbIX N3MEHEHUH B IIPUPOAE;

- c(OPMHPOBAHHOCTh YMEHHH OOBACHATH PE3YyJIbTAaThl OMOJOTHUYECKUX IKCIIEPHUMEHTOB,
pelaTh IeMeHTapHble OMOJIOTHYECKUE 3a/1a4H;

- c(OPMHPOBAHHOCTH 3KOJOTMYECKOTO MBIIUICHUS M CHOCOOHOCTH YUYUTHIBaTh U
OLIEHUBATh 3KOJIOTHYECKUE TIOCIIECTBHS B Pa3HbIX cepax AesITeIbHOCTH;

- BJAJCHHE yYMEHUSMH IPHMEHATH JKOJOTMYECKHE 3HAHUS B JKU3HCHHBIX CHTYalUsX,
CBSI3aHHBIX C BBIIOJIHEHUEM THUIIMYHBIX COLIUANBHBIX POJICH;.

- c(OpPMHPOBAHHOCTH COOCTBEHHON IO3UIMU IO OTHOIIEHHIO K OHWOJIOTMYECKON WH-
dbopmanuu, Noay4aeMoi u3 pa3HbIX HCTOYHHUKOB, INT00AJIbHBIM 3KOJIOIMYECKUM IpodaeMaM U MyTsIM
UX PELICHHUS.

B 3aBepumienune paszznenoB «YdeHue o KieTke», «OCHOBBI TEHETHMKH U CEJEKIUH,
«[Ipoucxoxnenne uvenoBeka», «Cpema OOWTaHUS YEIOBEKAa M HIKOJIOTHYECKas OE30MacCHOCTHY,
«OxpaHa NpUpoJIbl» MPOBOAITCA KOHTPOJIbHbBIE PaOOThI

[Tporpamma paccunrana Ha 180 gacos, B ToMm uncie 46 4acOB MPaKTUICCKUX 3aHITHH.

ITpomesxyTouHoi hopMoii aTTecTalMK ABISETCSA SK3aMEH B KOHIIE BTOPOT'O CEMECTPA.



2. TemaTnueckuii JIan

Make.

Koa-Bo AYAUTOPHBLIX YaCOB

y4yeOHast | NpHU 04YHOIi dopme 00yUeHHUS C:;(]))c:;):-
HaumeHoBaHue pa3aeoB U TeM Harpy3Ka J1a6. Mpagr. paboTa
cryaenra, | Bcero
wac. pao. 3aH. CTyQ., Yac.
BBenenue 1 1 - - -
Pasznen 1. YuyeHue 0 KjIeTKe 23 23 - 4 -
Tema 1.1. Xumuyeckas opranuszanus KJICTKH 7 7 - - -
Tema 1.2. CtpoeHre 1 QYHKITUU KIECTKH 8 8 - 2
Tema 1.3. OOMeH BemecTB W IpEBpaIicHUE 6 6 i 2 i
SHEPTUU B KIIETKE
Tema 1.4. Uctopus oTkpeITHs KieTku. KineTtounas 2 2 i i i
TEOPHs
Pazgen 2. Opranusm. PasmHokeHHe W WHIHU- 19 19 i 6 i
BH/1yaJIbHOE Pa3BUTHE OPTaHU3MOB
Tema 2.1. PazMHOXXEHHE OpraHU3MOB 15 15 - 4 -
Kourpoabnas padora 1 1 - - -
Tema 2.2. lnnuBuyansHOe pa3BUTHE OpraHU3Ma 4 4 - 2 -
Pa3nen 3. OCHOBBI TeHETHKH U CeJIEKINHU 19 19 - 10 -
Tema 3.1. OcHOBBI yu€HHUS O HACIEACTBEHHOCTH U 8 8 i 5 i
W3MEHYUBOCTH
Tema 3.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 6 - 4 -
Tema 3.3. OCHOBBI CENEKIMU PACTEHHI, KUBOT- 5 5 i 4 i
HBIX, MUKPOOPTaHH3MOB
KonTposbHas padora 1 1 - - -
Pa3znen 4. Ilpoucxo:kaenue u pa3BuTHe KU3HHU 2 26 i 8 i
Ha 3emJie. DBOJIIOIIMOHHOE YYeHHE
Tema 4.1. [IpoucxoxaeHne U HadadbHBIC JTaIlbI 6 6 i 2 i
pa3BUTHUS KHU3HU Ha 3emiie
Tema 4.2. Vcropust pa3BUTHS DBOTIOIUOHHBIX
uzaeil. 3nauenue pador K. Jlunnes, XK.b. Jlamapka. 4 4 - - -
OpomronmonHoe yuenue Y. JlapBuHa
Tema 4.3. MUKPOIBOITIONHS ¥ MAKPOIBOJFOITHSI. 16 16 - 6 -
Pasnea S. [Ipoucxoxaenne yejoBeKa 5 5 - 2 -
Tema S.1. AaTpornioreses 2 2 - - -
Tema 5.2. Yenoseueckue pacel 3 3 - 2 -
KonTposabHnas pabora 1 1 - - -
Pa3nen 6. Jx0J10TMsI KAK HAYYHAsl M CHUILIIHHA 18 18 - 6 -
Tema 6.1. Dkosiorus — HaykKa O B3aUMOOTHOLIE-
HUSX OPraHU3MOB MEXIy COOOM M OKpYyXaromieu 14 14 - 6 -
cpenom
Tema 6.2. CoumanbHasa skonorus. Cpena, okpy- 2 2 i i i
JKaroIIasi YenoBeKa
Tema 6.3. [Ipuxnagras 5K0I0THS 2 2 - - -
Pa3znen 7. Cpena oOuTanusi 4eJoBeKa M IKOJIO- 29 29 i 10 i
ruyeckas 0€30MacHOCTh
Tema 7.1. Cpena obutanus yenoBeka 8 8 - 4 -
Tema 7.2. 'opojckas cpena 13 13 - 4 -
KoutpoJsbHnas padora 1 1 - - -
Tema 7.3. Cenbckas cpena 2 2 - - -




Tema 7.4. buocdepa — riobanpHast SKOCHCTEMA

Pa3nes 8. Oxpana npupoasl

Tema 8.1. [IpupoiooxpanHas 1eATeIbHOCTh

Tema 8.2. [Ipupoansie pecypchl 1 UX OXpaHa

KonTpoabHnas pabora

Pasznea 9. Buonuka

Tema 7.1. buoHuka — OJHO U3 HaNpaBICHUM
OMOJIOTHH ¥ KHOCPHETHKHU

N N, OO O

N N, OO O

CamocrosiTesibHas padoTa

o

NuauBuayainbHbIi IPOEKT

KoncyabTanumu

JK3aMeH

12

MaxkcumasbHasi Harpy3Ka

180

156

46




3.COJAEP)KAHWE YYEBHOM JUCIUITIINHDBI

BBeaenue

OOBbeKT u3yueHus: OMOJIOTUN — KuBas Mpupoaa. [Ipu3HaKku )KUBBIX OPTaHU3MOB M UX MHO-
roobpasue. YpoBHEBas OpraHu3alis *XKUBOM MPUPOJBI U DBOJIOLUSA. MeTOJbl MO3HAHMS >KMBON
npuponabl. OOmMe 3akoHOMEpHOCTH Ouonoruu. Pons Owonoruu B (GOpMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U MPAKTHUECKOM JesTeNbHOCTH Jito/Iel. 3HaueHue OMoJIoruu
IIPH OCBOCHHH CIIEIUAITBHOCTEH CpeIHero MpodeccCHoHAIEHOTO 00pa30BaHMSL.

JeMoHcTpauuun

buonorudeckne CHUCTEMBI Pa3HOTO YPOBHS: KJIETKA, OPTaHMU3M, MOMMYJSIHS, YKOCHCTEMA,
ouocdepa.

[MapcTBa KUBOM IPUPOABI.

Paznen 1. YYHEHUE O KJIETKE

Tema 1.1. Xumunueckasi OpraHu3anus KJIETKH.

Kietka — a3jeMeHTapHas )KMBasi CHCTEMa U OCHOBHASI CTPYKTYPHO-(DYHKIIMOHAIbHAS €T~
HHUIIA BCEX KUBBIX OPTaHU3MOB.

Xumuueckasi opraHuzanus KieTku. OpraHnyeckrue ¥ HeOpraHUYeCKHEe BEIIeCTBA KIETKU U
JKUBBIX OpraHu3MOB. benku, yrieBoasl, TMIUIbl, HYKJIEMHOBBIE KUCIOTHI U UX poiib B KieTke. JJHK
— HOCHTEIb HaclleCTBEHHON nHpopMmaruu. Perukauus JJHK.

Tema 1.2. CtpoeHue 1 QyHKINH KJIETKH.

[IpokapuoTtnueckue u 3ykapuotnyeckue kietku. [{uromnasma u kinetrouyHas MmemoOpana. Op-
raHoubl kKjaeTku. KieTkn pacTeHuil U KUBOTHBIX, HX OMHMCAHUE U CpaBHEHUE. BUPyCHl Kak HekJe-
TouHas (opMa KHU3HU U UX 3HaYeHue. boprOa ¢ BupycHbiMu 3a6oneBanusmu (CIIA/] u ap.)

Tema 1.3.00MeH BemiecTB M IpeBpalieHHe JHEPTHH B KJIETKe.
[Tnactuyeckuii u ’HepreTryeckuii oOMeH. dorocuntes. buocunres Oenka. Pons ATD B
HHEPreTUYECKOM 0OOMEHE KIIETKH.

Tema 1.4.UcTopus oTkpbiTHA KJIeTKH. KileTounas Teopus
Knerku m ux pasHooOpazne B MHOTOKJIETOYHOM OpraHusme. Vctopust OTKpBITHS KIIETKH.
Knerounas Teopust CTpoeHUsI OpraHu3MOB. MeTOIbI U3yUeHUS KIETKH.

JdemoHcTpanuu

Crtpoenue u CTpyKTypa Oenka.

Crpoenne monexyn IHK u PHK.

Perukamus [JTHK.

CxeMbl dHepreTHYecKoro ooMeHa 1 OuocuHTe3a Oernka.

CrtpoeHune KJIETOK IPOKapHoOT U SYKapuoT, CTPOCHHE U MHOrooOpa3ue KIJIETOK pacTeHUuH U
KUBOTHBIX.

Ctpoenue Bupyca.

IIpakTHYeckue 3aHATHS

Ne 1. CpaBHuTenpHas XapakTepUCTHKA KIETOK PACTEHUH, )KUBOTHBIX, BUPYCOB U OaKTepuit

Ne 2 CpaBHuTenpHas XapakTepUCTHKA MpoleccoB porocunTe3a u cunresa ATD

Pazpnen 2. OPTAHU3M. PASMHOXEHUE U UHANBUAYAJIBHOE PABBUTHUE

OPI'AHU3MOB

Tema 2.1.Pa3MHoOKeHHEe OPTaHU3MOB.

Opranm3sm — enuHoe 1enoe. MHorooO6pasue opraHu3MoB. PasMHOKEHHE — BaKHEHIee
CBOWCTBO KMBBIX OpraHu3zMoB. Jlenenue kietku. Muto3. [lomoBoe m Oecnosoe pa3MHOMKEHHE.
Meiio3. O6pa3oBaHue MOJIOBBIX KJIETOK M OIJIOIOTBOPEHHE.



Tema 2.2. UnauBuayaIbHOE pa3BUTHE OPraHU3Ma.

OMOpHOHaNbHBIA 3Tan oHToreHe3a. OCHOBHbBIE CTAMM SMOPUOHAIBHOrO pa3BuTHs.. [loct-
AMOpPHOHAIILHOE Pa3BUTHE.

CXo0JCTBO 3apobILIEH TPeCTaBUTENEN Pa3HbIX IPYII T03BOHOYHBIX KaK CBUIETEIILCTBO UX
9BOJJIIOLITMOHHOI'O POJACTBA. BrrsBaenne u onvcaHue IMPU3HAKOB CXOACTBA 3ap0m;1mel71 YCJIOBCKA U
JPYruX MO3BOHOYHBIX KakK JI0Ka3aTeIbCTBO UX HBOJIOLMOHHOIO pojacTBa. [IpuunHel HapyumeHuil B
Pa3BUTHU OPraHU3MOB. PCHpOI[yKTI/IBHOe 310pPOBBEC. HOCJIGIICTBI/ISI BIIUAHUA aJIKOI'OJIsd, HUKOTHHA,
HapKOTHUYECKUX BEIIECTB, 3arpsiI3HEHUS Cpeibl HA Pa3BUTHE YEJIOBEKA.

JdemoHcTpauuu

Mmoroo0pasue Opranu3MoB.

OOMeH BelIeCcTB U MPEBPAIlEHUE SJHEPTUU B KIIETKE.

doTtocuHTE3.

JleneHue KIETKH.

Murtos3.

becrnonoe pazMHOKEeHHE OPraHU3MOB.

OO6pa3oBaHue MOJIOBBIX KJIETOK.

Meiios.

On1og0TBOpPEHNE Yy PACTEHUH.

NuauBuayanbHOE pa3BUTHE OpraHU3MA.

Tunsl 10cTAIMOPHOHAIBHOTO PAa3BUTHSI )KUBOTHBIX.

IlpakTH4yecKkue 3aHATUA

Ne3. CpaBHuTenpHas XapaKTEPUCTHKA OECIIOIOT0 U MOJIOBOTO PA3MHOKEHHS
Ne4. CpaBHuTENbHAS XapaKTEPUCTHKA MTPOIIECCOB MUTO3a U Mei03a
Ne5 M3zyuenue craanii OHTOr€HE3a OpraHu3Ma

Paznea 3. OCHOBBI TEHETUKHU U CEJEKIIUHU

Tema3.1. OcHOBBI y4eHHUsI 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH.

['enernka — Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHUu3MOB. I
Menzens — OCHOBOIIOJIOKHUK T€HETUKHU. | 'eHeThUecKast TEpPMUHOJIOTHS U CUMBOJIMKA.

3aKoHbl T€HETHKH, ycTaHOBIeHHbIe [ Mennenem. MoHoruOpuaHoe u AUTHOPUIAHOE CKpe-
muBanue. [Ipocreiimme cxeMbl MOHOTHOPUIHOTO M JAUTHOPHUIHOTO CKpEIIMBaHUS. XPOMOCOMHAas
TEOpHsl HACIEeICTBEHHOCTH. B3aumogeiictBue reHoB. I'enernka nomna. CLerieHHOe ¢ I0JIOM Hace-
JI0BaHUE. 3HAYCHHE TeHETHKH JUIsl CeleKIMU U MeIuiHbl. HacieacTBeHHble 60JIe3HN YeIoBeKa, UX
MPUYUHBI U TPODUITAKTHKA.

Tema 3.2. 3aKOHOMEpPHOCTH U3MEHYUBOCTH.

HacneacTBeHHas, Wi TreHOTUIIMYECKAs, U3MEHUYMBOCTb. BBISBIEHUE MYTareHOB B OKpY-
>1<a10mel71 Cp€ac U UX BIIMAHUC HA OPTraHHU3M. MO}II/I(i)I/IKaHI/IOHHaH, niIn HEHaCJIE€ACTBEHHAsA, U3MCH-
YuBOCTh. PeHOTUNMYECKAsT U3MEHYMBOCTh. ['eHeTrka uenoBeka. ['eHeTuka u meaunuHa. Martepu-
AJIbHBIEC OCHOBEI HACJICACTBEHHOCTU U U3MECHYUBOCTH. I'eneTnka n OBOJIIOIIMOHHAA TCOPHL.

Tema 3.3. OcHOBBI ceJIEeKIIUHM PACTEHNH, 5)KHBOTHBIX U MUKPOOPITaHU3MOB.

I'enernka — TeopeTnueckas OCHOBA celeKiuu. OJOMAIIHUBAaHUE KUBOTHBIX U BBIpAIIMBa-
HUE€ KYJIbTYPHBIX PAacCT€HMM — HadalbHbIC dTambl cenekuuu. Ydyenue H.M.BaswioBa o nenTtpax
MHOTro00pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METOJbl CENEKIUU: IMOpu-
JU3alisl U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JTOCTHXKEHUSI COBPEMEHHOM CENIEKIIMH KYJIbTYpPHBIX
pacTeHUH, JOMAIIHUX >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

Buomexnonozcus, ee 0ocmudicenus u nepcnekmugbl pazeumus.

JdemMoHcTpanuu

MonoruOpuaHOe U TUTHOPUIHOE CKPEIIUBaHHE.

IIepexpect XpoMOCOM.
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CuemieHHOE HaclaeJOBaHuE.

MyTtauuu.

LleHTpbl MHOTOOOpA3Hs ¥ IPOUCXOXKACHUS KYJIBTYPHBIX PACTCHUN U JIOMAITHUX JKUBOTHBIX.
['ubpuauzanms.

HckyccTBeHHBIN 0TOOP.

HacaencrBennbie 6001e3HU YeIOBEKA.

Bnusinue ankoronusma, HapKOMaHUU, KYpPEHUsI HA HACIECTBEHHOCTb.

I[pakTuyeckue 3aHATHS

Neb6. Perrenne reHeTHYECKHAX 3a1ad.

No7. BeisiBnenue (peHOTUITUYECKON U TEHOTUITUYECKOW U3MEHYUBOCTH.

Ne8.ITocTpoenne BapuallmOHHOTO Psijia U BAPHALMOHHOW KPUBOH.

No9 CpaBHuTeNnbHAS XapaKTEPUCTHKA METOJOB CEJICKITUI

Nel10.CpaBHuTenbHas XapaKTePUCTHKA OPM €CTECTBEHHOTO U UCKYCCTBEHHOTO 0TOOpA.

Paznean 4. IPOUCXOXJIEHUE U PA3BBUTHUE KU3HU HA 3EMJIE. 3BOJIIO-
INUOHHOE YYEHHUE

Tema 4.1.I1poucxoxxaeHne 1 HaYaIbHbIE 3TANbl PA3BUTHSA KM3HU HA 3emJie.

I'unoTe3bl MPOUCXOKACHUS KU3HU, UX CpaBHEHUE. V3yueHHe OCHOBHBIX 3aKOHOMEPHOCTEN
BO3HUKHOBEHUS, Pa3BUTHS U CYIIECTBOBAHHUS KU3HU Ha 3emiie. Y CII0KHEHHE KUBBIX OPraHU3MOB B
npoliecce 3BoNIIoLKUU. MHOroobpa3ue JKuBoro Mupa Ha 3emJjie 1 COBPEMEHHAs ero OpraHu3alusl.

Tema 4.2. UcTopust pa3BuTHS 3BOTIONHOHHBIX Hael. 3Havyenus pador K. JIlunnes, K.b.
Jlamapka. JBoronnonHoe yyenue Y. /lapsuna.

3nauenue pabor K.JIunues, XX.b.Jlamapka B pa3BUTHH 3BOJIOIMOHHBIX UJIeH B OHMOJIOTHU.
OpomononHoe yuenne Y.J[apuna. EcrecTBennsiii 0T60p. Poiib 3BOMIONMOHHOTO yueHus B Gop-
MHUPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

Tema 4.3. MUKpPO3BOJIIOIHS M MAKPOIBOJIIOLHSA

Konuenmus Buaa, ero Kpurepuu. XapakTepucTHKa ocoOell 0JJHOro BUJa 1o MopQosoruye-
ckomy Kputeputo. llomymsanus — CTpykTypHas €IMHHULA BHJA U 3BOJIIOLMU. [[BMXKyIiyMe CHIIbI
sBotoMU. CHHTEeTHYeCcKasi Teopus IBoitolnu. Mukpos3somtonus. CoBpeMEeHHbIE PECTABIECHUS O
BunooOpazoBanun (C.C.YerBepukos, WM. U. lImanerayzen). MakposBomrorusi. J[oka3arenbcTBa
sBosmonMu. [lpucnocoOneHne OpraHu3MoOB K pasHbIM cpeiaM oOuTaHMsl (BOJHOW, HazeM-
HO-BO3/IyIITHOM, TOUBEHHOM).

CoxpaHeHne O0MOJOrHYecKOro MHOr0o0pas3usl Kak OCHOBa YCTOWYMBOCTU OHOC(hEps! U Mpo-
IPECCUBHOTO €€ pa3BuTHA. [IpnunHbl BeIMupaHus BUI0B. OCHOBHBIE HANPABJIEHUS 3BOJIIOLMOHHOTIO
nporpecca. buonorudeckuit mporpecc u OMOIOTHIECKUN perpecc.

JdemMoHcTpanuu

Kpurepun Buna.

CrpykTypa Nomyssuu.

AnanTuBHBIE 0COOCHHOCTH OPraHU3MOB, X OTHOCUTENBHBIN XapakTep.

OBOJIOIIMOHHOE JIPEBO PACTUTEIBLHOTO MUPA.

DBOIOIMOHHOE JIPEBO KUBOTHOT'O MUPA.

[IpencraBuTenu peiKuX U UCUE3AIOIINX BUAOB PACTEHUN U )KUBOTHBIX.

IpakTuyeckue 3aHATHSA

Ne 11. Ananu3 ¥ oIleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOKACHUS )KU3HU

Nel2. OcHOBHBIE TIPOTIECCHI MUKPOIBOIIOIIH

Nel3 CpaBHuTenbHas XapakTepUCTHKA MUKPO- M MaKpO3BOJIIOLUI

Nel4 BreisBinenue apoMop§o30B, HANOATANITAIIAN U AeTeHEepaIui

Paznen 5. IPOUCXOXKIEHUE YEJIOBEKA
Tema S5.1.AnTponorenes
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3BOJIIOI_II/I$I IMpUMAaToB. COBpeMeHHBIe THUIIOTE3EI O ITPOUCXOKACHNUU YCJIIOBCKA, UX CPABHCHUC.
I[OKEB&TGJ'IBCTB& poACTBa YEJIOBEKA C MIICKOIIMTAIOIIUMHU XKUBOTHBIMHU. JTansl OBOJJIIOIIMH YCJIOBCKA.

Tema 5.2.YesioBeuecKkue pacobl.

PoncTBo M eaMHCTBO NMPOUCXOXKACHUS YEIOBEYECKUX pac. XapakTepucTuka pac. Kputuka
pacusma.

JlemoHCTpanuu

UYepThl CXOACTBA U Pa3IN4ns YEJIOBEKA U )KUBOTHBIX.

UYepThl CXOACTBA YEJIOBEKA U IIPUMATOB.

IIponcxoxacHue 4enoBeka.

UYenoBeyeckue packl.

I[pakTuyeckue 3aHATHS

Nel5 Ananu3s u olieHKa pa3audHbIX TUIOTE3 O POUCXO0KIEHUH YEI0BEKa

Paznea 6. JKOJIOI'USA KAK HAYYHASA JUCHUITJINHA

Tema 6.1.0konorusi — Hayka O B3aMMOOTHOIICHHSIX OPTaHU3MOB MEXIY COOOH M OKpY-
JKarouIen cpeaou.

OOBbeKT u3yueHUs! HKOJIOTUH — B3aWMOJICUCTBUE KUBBIX CUCTeM. VcTopus pa3BUTHS KO-
jgoruu. MeTo/ibl, UCIIOJb3YEMbIE B 3KOJOTUUYECKUX UCCleoBaHUsIX. Posb skonoruu B popmupoBa-
HUU COBPEMEHHOW KapTHHBI MUPA U B IPAKTUYECKOM 1€ATEIbHOCTH JIFOIEH.

Cpena o0uTaHusl KMBBIX OpPraHu3sMoB. BoaHasi, Ha3eMHO-BO31ylLIHAasi, NMOYBEHHAasl,
JKHBBIE€ OPTAHU3MBI.

Dkosnorudeckre (HakTopbl, UX 3HAYCHHUE B JKU3HHU OPTaHU3MOB. DKOJOTUYECKHE CHUCTEMBI.
BunoBas u nmpocTpaHCTBEHHasi CTpyKTypa sKocucTteM. [luieBble CBsI3U, KPYroBOPOT BELIECTB U
IIPEBpaLICHUE YHEPTUU B dKocucTeMax. MeXBHIOBBIE B3aMMOOTHOLIEHHS B SKOCHUCTEME: KOHKY-
peHIus, CMMOMO03, XUIHUYECTBO, apa3uTU3M. [IpuunHbl YCTOWYMBOCTH M CMEHBI PKOCHCTEM 3a-
koHbl b. KomMmonepa

Tema 6.2. CouuanbHas 3xosorusi. Cpeaa, okpy:kamomasi yejoBeka.

[Ipenmer usydyenus corpanbHoi 3konorun. Cpeza, okpyxKarolas uesIoBeKa, ee cnenuduxa u
cocrosiHue. [lemorpadust u npobsieMsl skonoruu. [IpupoHbie pecypcesl, HCIOIb3YEMbIE YETOBEKOM.
[TonsiTHE «3arpsi3HEHHUE CPENIbI».

Tema 6.3. IIpuxkaaanas s3xoa0rus

DKOJOTHYeCKHe MPOOIeMbl: perHoHaIbHbIe U TI00anbHbie. [[pHunHbl BOBHUKHOBEHUS TII0-
OaJIbHBIX JKOJIOTMUECKUX TpoOieM. Bo3MokHBIE CIOCOOBI PEIICHUs TIO0ATBHBIX YKOJIOTHUECKUX
npooeM.

JdemMoHcTpanuu

Dkonoruveckue (PakTopsl U UX BIUSHUE HA OPTaHU3MBI.

Me:XBH10Bble OTHOLIEHUS: KOHKYPEHIUS, CUMONO03, XUIITHUYECTBO, MApa3UTH3M.

[TumeBbie 1ienu u cetu B OMOLIEHO3E.

DKOJOTUYECKHUE MUPAMUIBIL.

CxeMa 3KOCHCTEMBI.

KpyroBopot BeLeCTB U NpEBpallieHNE SJHEPTUH B SKOCUCTEME.

IpakTuyeckue 3aHATHSA

Nel6 IpucnocobneHust OpraHu3MOB K Pa3HbIM CpeaM KU3HU

Nel17 CocraBneHne cxeM ITHINEBBIX IIeTeH

Nel8 MU3zyuenune 3akoH0B 3ko0s0run b.Kommonepa

Pazagen 7. CPEJJA OBUTAHMS YEJOBEKA U 3KOJOI'MYECKAS BE3OIIAC-
HOCTb

Tema 7.1. Cpena oouTanus 4ej10BeKa

Oxpykaromiasi 4eJIOBeKa cpelia U €€ KOMIIOHSHTBl. EcTecTBeHHAass M UCKYCCTBCHHAS CPEIbI
obutanus yenoeka. ConnanbHas cpena. JlanamadTo.

JKununie yenoBeka Kak HCKYCCTBEHHAsI IKOcHcTeMa. [ opoickast KBapTupa u TpeOOBaHUS K €€
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HKOJIOTHYECKOM 0e30MacHOCTH. DKOJIOTHYECKHE BOMPOCHI CTPOUTEILCTBA B TOPOE. DKOJIOTUUECKHE
TpeOOBaHUs K OpraHU3aluy CTPOUTENILCTBA B roposie. MaTepualibl, UCIIOJIb3YEMbIE B CTPOUTEIbCTBE
KHUJIBIX JOMOB M HEXWJIBIX momenieHuid. X skomorndeckas OezomacHocts. lllym u BuOpanms B
TOPOJCKHUX YCIOBUSX.

Tema 7.2. I'opoackasi cpena

3arps3HeHne. AHTPOIOTEHHOE 3arpsA3HEHUE cpebl U ero ucrounuku. lllymoBoe 3arps3He-
Hue. Biausiaue myma u BUOpanuu Ha 310pOBbE TOPOICKOTO YeIOBEKa.

DKosornyeckre mpoodIeMbl MPOMBIIIICHHBIX M OBITOBBIX OTXOJIOB B ropoje. TBepasie Obl-
TOBBIE OTXO/IBI U CIIOCOOBI MX yTuiu3anuu. CoBpeMeHHbIE CIIOCOOBI TepepadOTKU MPOMBIIIICHHBIX U
OBITOBBIX OTXOJIOB.

OcHOBHbBIE SKOJOTHYECKHE TpeOOBaHMSI K KOMIIOHEHTaM OKPY>KaIOILIEH YesloBeKa Cpebl.
KoHnTposb 3a kauecTBOM BO3/1yXa, BOJIbI, MPOIYKTOB nMuTanus. OnacHbie (aKTOphI B MUTAHUU.

buonoruyeckue puT™Mbl, UX BIMSHHE HA PaOOTOCIIOCOOHOCTH YeIOBEKa.

Tema 7.3. Ceqibckasi cpena

OcoOeHHOCTH Cpellbl OOWTAHUS YEIIOBEKA B YCIIOBUSAX CEIbCKOH MeCTHOCTH. CellbcKoe XO-
3SICTBO M €0 AKOJIOTHUYECKUE TpoOaeMbl. I1yTH perenns 9KoIorn4eckux mpoodaeM CeabCKoro Xo-
3SICTBA.

Tema 7.4. buocdepa-riodajabHas IKocucTeMa

VYuenue B. U. Bepuaackoro o 6uoctepe. Pons xuBbix oprannsmos B Ouochepe. buomacca.
KpyroBopot BaxkHeimux OMOTeHHBIX 2JIEMEHTOB (Ha pUMepe yriiepoja, a3oTa u Jip.) B 6uocdepe.

JlemoHCTpanuu

I'oponckas kBapTupa

BbriToBBIE OTXOAEI

buocdepa

Kpyrosoport yraepoaa (azota u ap.) B 6uocdepe. Cxema arpo3KOCUCTEMBI.

IIpakTHYecKkue 3aHATHA

Ne 19 Onucanue xuiniia yenoBeKka Kak HICKyCCTBEHHON 3KOCHCTEMBI

Ne 20 CpaBHuTENbHAS XapAKTEPUCTUKA YIKOCUCTEM U arpO3KOCUCTEM

Ne 21 TIpoGnembl 3arpsi3HEHUS] OKPY>KaroIlel Cpe/bl U IyTH UX PeIleHus

Ne 22 BeisiBeHue onacHeIX (akTOpOB B MUTAaHUH

Neo 23 buocdepa 1 ee KOMITOHEHTHI

Paznen 8. OXPAHA ITPUPO/IbI

Tema 8.1 IlpuponooxpanHasi 1esiTeJIbHOCTH

N3menenust B Ouocdepe. IlocnencTBust nesTenbHOCTH 4YeIOBEKa B OKpYyXKarollell cpene.
Oxpana npupozsl. [IpuHIKIEL 1 paBuiia npupoisl. Ocob0 oxXpaHseMble IPUPOIHBIE TEPPUTOPUH U
UX 3aKOHOJIATEJIbHBIN CTaTyC. DKOJIOTMYECKNE KPU3HMCHI U DKOJIOTMYECKUE CUTYAllMU. DKOJOTrnYe-
ckue mpobsiemsl Poccum.

Tema 8.2. Ilpupoanbie pecypchbl H X OXpaHA

Oxpana BoaHbBIX OuopecypcoB. OxpaHa 3eMelbHBIX pecypcoB. Mepbl, HampaBiIeHHbIE Ha
OXpaHy >KMBOTHOT'O M pacTUTEIbHOro Mupa. KpacHas kHUra 1 ee Ha3HaYCHHUE.

[IpaBuna noBeneHus JIIOAEH B OKPYXAIOIIEH MPUPOIHOU cpene. bepexkHoe OTHOLIEHHE K
O6MoIOrnYecKkuM 00BEKTaM (PaCTEHUSIM U KHUBOTHBIM M UX COOOIECTBAM) M UX OXPaHa.

JlemoHCTpanuu

OxpaHa BOJIHBIX OMOpecypcoB

Oco00 oxpaHsieMble IPUPOAHbIE Tepputopun Poccun.

Kpacnas xkHura

Pazgen 9. BMOHUKA

Tema 9.1.bHOHHKA KaK 0JJHO U3 HANIPABJIEHUI OMOJIOTHH U KMOEPHETUKH.

PaccmoTpenne OnoHHMKOW OcoOeHHOCTEH MOpP(O-PHU3NOIOTMUECKONH OpraHU3alud >KUBBIX
OPTraHM3MOB U UX HMCIOJIBb30BAHMSA U CO3JaHUS COBEPLICHHBIX TEXHUYECKUX CHCTEM U YCTPOMCTB
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10 aHAJIOTUU C KUBBIMM cucTeMaMu. [IpuHIMIBI U IPUMEPHI UCIIOJIL30BAaHUS B X03HCTBEHHOMU Jie-
ATEJIBHOCTH JIt01e MOP(0O-(hyHKIIMOHAIBHBIX YEPT OpraHU3aluy PACTCHUN U )KUBOTHBIX.

JlemoHCTpanuu

Mogenu ckiiaguaToil CTPYKTYpBl, HCIIOJIb3yEeMON B CTPOUTENILCTBE. TpyOuaThie CTPYKTYphI B
JKUBOU ITPUPOJIE U TEXHHUKE.

AdpoarHaMHYECKHE U THAPOAVMHAMUYECKUE YCTPONCTBA B )KMBOW IIPUPOJIE U TEXHUKE.

Tembt unouuOyaIbHBIX NPOEKMOB
1.®yakMM OEIKOB B OpraHU3Me

2.Penxue 1 ucue3aroniye )KUBOTHBIE

3.BererapuaHcTBO «3a U TIPOTHUBY»

4.0tnaneHHas THOpUIU3AIHS

5. J)KuBble uyn0BHUIIIa- MHOT000pa3ue riTyOOKOBOIHBIX KUBBIX OPTaHHU3MOB
6.0co0eHHOCTH YMOPHUOHATILHOTO PA3BUTHS YEJIOBEKA

7.KnonupoBaHue.

14



4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEBHOM JEATEJILHOCTHU OBYYAIO-

UXCS

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH CTY-
JEeHTOB (HAa YPOBHE Y4eOHbIX JeiCTBHIl)

BBenenne

O3HakomiieHHE C OHOJIOTMYECKMMU CHCTEMAaMU Pa3HOTO
YPOBHS: KJIETKOM, OPraHU3MOM, MOIYJISIIUCH, IKOCUCTEMOH,
ounochepoii. Onpenenenue poyii OHOIOTUN B (POPMHPOBAHUHI
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpA M IpakK-
TUYECKOW JesTenbHOCTH Jroaei. OOydeHue COOIIOICHHUIO
MPaBUJI TMOBEICHUS B MPUPOJE, OCPSIKHOMY OTHOIICHHUIO K
OMOJIOTHYECKUM OOBEKTaM (PacTeHUSIM M KHUBOTHBIM H HUX
COO0IIeCTBAM) M X OXpaHe

YYEHUE O KVIETKE

XuMuueckas OpraHu3anmus
KJETKH

YMeHue IMPpOBOANTL CPABHCHHC XAMHYECKOH OpraHu3anuu
JKMBBIX M HEXHUBBIX OOBEKTOB. HonyquHe npeacTaBJICHUA O
POJIM OPraHNUYCCKUX U HCOPIraHNYCCKHUX BCHICCTB B KJICTKC

Crpoenne 1 pyHKIHH KJIETKH

N3yueHne cTpoeHMS KIETOK JYKapuOT, CTPOCHUS M MHO-
rooOpasust KIE€TOK pacTeHUN U )KMBOTHBIX C NOMOIBIO MHUK-
poImpenaparos.

HaOmtoneHne KIETOK pacTeHUH W JKUBOTHBIX IIOJ] MHUKpPO-
CKOIIOM Ha I'OTOBBIX MHKpoIlpenaparax, ux onucanue. IIpu-
TOTOBJICHHE U ONMCAHUE MUKPOIIPENAPaTOB KJIETOK PACTEHUH.
CpaBHeHHE CTPOEHMS KJIETOK PACTEHUH U JKUBOTHBIX IO IO-
TOBBIM MHUKpOIIpenaparaM

OO0OMeH BellecTB U NpeBpalleHue
JHEPrUH B KJIETKe

YMeHue CTpouTh CXEMbl YHEPreTH4ecKkoro oomMeHa U OHo-
CHHTE3a Oenka.

[Tonmy4yenne mpencTaBieHHs] O MPOCTPAHCTBEHHOW CTPYKTYype
6enka, mosiekyn JJHK u PHK

Hcropusi oTkpbITHA
Kuerouynas Teopus

KJICTKH.

O3HakoMIIEHHE C KJIIETOYHOU TEOpHUEH CTPOEHHs OPraHU3MOB.
YMeHue caMoCTOATENbHO HCKAaTh JTOKA3aTeNnbCTBa TOTrO, 4TO
KJIETKa — DJIEMEHTapHas >KUBasi CUCTEMa U OCHOBHAsl CTPYK-
TYypHO-(QYHKLINOHAJIbHAS €INHUILIA BCEX KUBBIX OPTaHU3MOB

OPI'AHU3M. PASMHOXEHUE U THANBUAYAJBHOE PA3SBUTHUE OPI'AHU3MOB

PasmHoxxeHHne OpraHusmMoB

OBJ'I&I[GHI/IC SHAaHUSAMH O PA3MHOXCHHUU KaK O BaKHEHIIIEM
CBOMCTBE JKHBBIX OpraHu3MoOB. YMeHHne CcaMOCTOSTEIbHO
HaxoJuTh OTINYMA MUTO3a OT Me17103a, OIpEaciisiss 3BOJJIIOLU-
OHHYIO POJIb 9TUX BUJOB NCIICHUSA KIICTKU

NuauBuayanbHoe pa3BUTHE Op-
raHu3Ma

O3HakoOMJIEHHE C OCHOBHBIMHU CTaJUsIMU OHTOT€HE3a HA IMpH-
Mepe pa3BUTHSA MO3BOHOYHBIX KMBOTHBIX. Y MEHHME XapakKTe-
PHU30BaTh CTAIUH MOCTAIMOPHUOHAIBHOTO PA3BUTHSI HA IPUMEPE
yenoBeka. O3HaKOMJIEHME ¢ NPUYMHAMU HapyLIEHUH B pas-
BUTHHU OpraHu3MoB. Pa3BuTue ymeHus npaBuibHO (GOPMUPO-
BaTh JIOKa3aTelbHYI 0a3y 3BOIOLMOHHOTO Pa3BUTHS KH-
BOTHOT'O MHpa

BoIsABlIeHME W ONHCAaHME IPU3HAKOB CXOJCTBA 3apOABILIEH
YeJIOBEeKa M JPYrUX MO3BOHOYHBIX KaK JIOKA3aTENbCTBA HX
3BOJIIOLIMOHHOTO POJICTBA.

[lonyuyenue npencraBiieHHs O MOCIEICTBUSIX BIUSHUS all-
KOroJIs1, HMKOTMHA, HAPKOTHYECKUX BEILECTB, 3arpsA3HEHUs
CpeJibl Ha pa3BUTHE U PENPOIYKTUBHOE 3/I0POBbE YETIOBEKA

OCHOBBI 'EHETUKH U CEJEKIIUN
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Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH CTY-
JAEHTOB (HA YPOBHeE Y4eOHBIX J1eliCTBHII)

OcHOBBI y4YeHHUSI O HacJel-
CTBEHHOCTH M U3MEHYHNBOCTH

O3HakoMJIEHHME C OCHOBHBIMHU 3aKOHaMM reHeTwku. [lomyde-
HHE TPEJICTABIECHUNA O T'€HETUYECKOW TEPMHUHOJIOTUU U CUM-
BoJIMKe. M3ydyeHue OCHOBHBIX 3aKOHOB, YCTAaHOBJIEHHBIX [
Menzenem. Penienne 351eMeHTapHbIX TEHETHYECKHUX 3a1a4

33KOHOMepHOCTH HU3MCECHYHUBOCTH

O3HaKOMJICHHE C HACIEACTBEHHOM M HEHACIEACTBECHHOM M3-
MEHYMBOCTBIO U €€ OMOJIOTHUYECKOW POJIBIO B SBOJIIOLIUHU JKH-
BOT'O MUpA.

[losnydyeHue npencTaBiaeHUs] O CBSI3U M€HETUKU U MEIULMHBL.
O3HakoMJICHHE C HACJIEZCTBEHHBIMU O0JIE3HAMU YEI0BEKa, UX
NPUYMHAMU U TPOPHUIAKTUKONW. V3ydueHue BIUSHHS aJKOIo-
JM3Ma, HADKOMaHUH, KypeHHUsl Ha HaCJICJCTBEHHOCTb Ha BU-
neoMarepuane. AHaiM3 (EHOTHIMYECKOW W3MEHUYMBOCTH.
BrlsiBIeHME MYTareHOB B OKpPYXKalOIIEH Cpele U KOCBEHHas
OLIEHKa BO3MOYKHOTO X BJIMSHUS HA OPraHHU3M

OcHOBBI CeJIeKIIUM PACTEHUH,
’KMBOTHBIX U MUKPOOPTraHU3MOB

[lonyuyenue npeacTaBieHus: O FTEHETUKE KAK O TEOPETUUYECKOU
OCHOBE CEIICKITHH.

Pa3Butue metanpeaMeTHBIX YMEHHUI B MPOIIECCE HAXO0XKICHUS
Ha KapTe LIEHTPOB MHOTo00pa3vs U MPOUCXOXKACHUS KYJIb-
TYPHBIX PACTEHHIl M JOMAIHUX >XUBOTHBIX, OTKPBITHIX H.
1.BaBuioBbIM.

N3ydenne MeTo0B THOPUAU3AINH U UCKYCCTBEHHOTO 0TOODA.
YMeHnue pa3ouparhcsi B ITHUSCKUX ACIEKTaX HEKOTOPBIX JO-
CTH)KEHUN B OWMOTEXHOJOTHH: KIOHHPOBAHUHU >KUBOTHBIX U
npobieMax KJIOHUpPOBaHUsA dYelioBeka. O3HAKOMJIEHHE C OC-
HOBHBIMH JOCTHXXEHUSIMU COBPEMEHHOM CENEKIUU KYJIbTYp-
HBIX PACTEHHUI, JIOMAIIHUX )KUBOTHBIX U MUKPOOPTaHU3MOB

IMPOUCXOKJIEHHUE U PAZBUTHUE KU3HU HA 3EMJIE. 39BOJIOINMOHHOE YYE-

HUE

IIpoucxoxaenue W HavaJlbHbIE
Tanbl PAa3BUTUSl JKU3HH Ha
3emJie

AHanu3 ¥ OLEHKA pa3jIMYHbIX THUIIOTE3 IMPOMCXOXKIECHUS
KU3HHU.

[lonyyenue mpencraBieHUs 00 YCIOXKHEHHU KHMBBIX Op-
TaHU3MOB Ha 3eMJI€ B IPOLIECCE 3BOIIOLMU. YMEHHE JKCIIe-
PUMEHTAJIbHBIM ITyTE€M BBIABIATH aJalTHBHBIE OCOOCHHOCTH
OpPraHU3MOB, UX OTHOCUTENBHBIM XxapakTep. O3HaKOMIIEHUE C
HEKOTOPBIMHU IIPEACTABUTEISIMU PEAKUX U UCUE3AOIIUX BUJIOB
pacTEHN 1 KUBOTHBIX

HUcropust pasBuTus 3BOJIOLH-
OHHBIX uaeil. 3uayenue pador K.
JIlunnes, K.b. Jlamapka. JBo-
JuuoHHoe ydyeHue Y. JlapBuna

N3yuenue Haciequs 4elnoBeUecTBa Ha IPUMEPE 3HAKOMCTBA C
HCTOpHEN pa3BUTHA 3BOMONMOHHBIX uaen K. JIunnes, XK. b.
Jlamapka Y. [lapsuna. OLeHUBaHHE POJIM 3BOJIIOLMOHHOIO
ydyeHHs B  (OPMHUPOBAHHU COBPEMEHHOW  €CTECTBEH-
HO-HAy4YHOH KapTHHBI MHUpa. Pa3BuTue cnocoOHOCTH SCHO U
TOYHO M3JIaraTh CBOU MBICJIH, JOTMYECKH 00OCHOBBIBATH CBOIO
TOYKY 3pE€HUs, BOCIPUHUMATh U aHAJIU3UPOBATH MHEHUS CO-
OeceHUKOB, MpHU3HABas IPABO APYroro 4YeIOBEKa Ha HHOE
MHEHHE

MuKpo3BOJIIOIMS W MAaKpPOIBO-
JIOIUA

O3HakoMJICHHE ¢ KOHIIENIMEH BUA, €€ KPUTEPHUSIMH, ITOI00D
IIPUMEPOB TOT'0, YTO IOMIYIALUS — CTIPYKTYpHas €OUHHULIA
BHIa W 3Boiouu. [IpoBenenue ommcaHusi ocoOeil OgHOTO
BUJA 1O MOP(OIOTHYECKOMY KPUTEPUIO TMPH BHIOJIHEHUH
MPaKTHUECKOW paboThl. O3HAKOMJICHUE C JIBIDKYIIIMMUCS CH-
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Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH CTY-
JAEHTOB (HA YPOBHeE Y4eOHBIX J1eliCTBHII)

JIAMH SBOJTIOIUH U €€ JOKa3aTeIhCTBAMHU.
YcBoenune TOro, 4TO OCHOBHBIMH HAIIPABJICHUSAMHU 3SBOJIIO-
IIMOHHOTO TIpOrpecca SBJSIOTCS OMOJIOTUYECKHI MPOrpecc U
OMOJIOTUYECKHI perpecc.

YMeHne oTcTauBaTh MHEHUE, O COXPAHEHUH OMOJIOTHYECKOTO
MHOT000pa3usi KaK OCHOBE YCTOWYMBOCTU OMOC(Ephl U Mpo-
IPECCHBHOTO €€ Pa3BUTHsA. YMEHHE BBISBISATH MPUYHUHBI BbI-
MHPpaHHA BUJOB

IMPOUCXOKJAEHUE YEJIOBEKA

AHTpONOreHe3s

AHanu3 M OIIEHKa pa3JIMYHBIX THUIIOTE3 O MPOUCXOKICHUU
YeloBeKa.

Pa3BuTHe yMeHus CTpOUTH JOKa3aTelbHYI 0a3zy IO cpaB-
HUTEJNBHON XapaKTePUCTHKE YENIOBEKa U MPUMATOB, JTOKA3bI-
Basi X POJICTBO. BEIsSIBIIEHNE 3TAINIOB HBOJIIOIIMHU YEJIOBEKA

YesoBeueckue pachol

YMeHue J0OKa3bIBATb PABCHCTBO YCJIOBCUCCKUX paC Ha OCHO-
BaHUMMU HUX POACTBA MU CAWHCTBA IPOUCXOXKICHHUA. Pa3zButne
TOJICPAHTHOCTH, KPUTHUKA PaCHU3Ma BO BCCX €I'o IMMPOABICHUAX

IKOJIOI'UA KAK HAYYHASA JUCHUIITINHA

JKOJIOTHSI — HayKa 0 B3aHMO-
OTHOIIEHUSAX OPraHU3MOB MeEXK-
Ay c000ii 1 OKpY KaKIIeH cpeaou

W3yuenune SK0IOrHYecKux (pakTOPOB M MX BIIMSHHS Ha Oopra-
HU3MBEI.

BeisiBiieHHE 4epT NpUCIIOCOOICHHOCTH OPraHM3MOB K pa3HbIM
cpenam oOuTaHusi (BOJHOM, HAa3€MHO- BO3JYIIHOW, MOYBEH-
HOI)

3HAKOMCTBO C JKOJIOTHYECKHMH CHCTEMaMH, UX BHUIOBOH U
MPOCTPAHCTBEHHON CTPYKTypaMu. YMEHHE OOBSACHATH TMpHU-
YUHBI YCTOMYUBOCTH U CMEHBI dKOcUCcTeM. O3HAKOMJICHHE C
MEXBUJOBBIMH B3aUMOOTHOIIICHUSMU B SKOCHUCTEME: KOHKY-
peHITeH, CHMOMO30M, XUIITHUYECTBOM, ITAPa3UTH3MOM.
YMeHue CTpOUTh SIPYCHOCTH PACTUTEIHHOTO COOOIIECTBa,
MUTIEBBIC IIETTH ¥ CETH B OMOIICHO3€, a TAKKE IKOJIOTUICCKUE
MUPAMUJIBIL.

3HaHWE OTJIMYUTEIBHBIX TIPU3HAKOB WCKYCCTBCHHBIX CO-
00IIeCTB — arpodKOCUCTEMBI U ypOodKocucTeMbl. Onrcanue
AQHTPOTIOTEHHBIX HM3MCHEHHM B ©CTECTBCHHBIX IMPUPOIHBIX
nanamadTax cBoe MecTHOCTH. CpaBHUTENBHOE OMMHCAHHE
OJTHOM M3 €CTECTBEHHBIX NMPUPOIHBIX CHCTEM (HAIPUMED, Jie-
ca) M KaKOW-HUOYIbh arpo- IKOCHCTEMBI (HampuMmep, TMiie-
HuuHOTO TOJs). CoCTaBieHHE CXeM TMepenadd BEeHIeCTB M
SHEPTUU 1O LEMSM MUTAHHUS B IPUPOTHON IKOCUCTEME U ar-
poleHo3e

CoumnanbHas 3xogorusi. Cpena,
OKpY:KaIlas YeJI0BeKa

3HAKOMCTBO C MPEIMETOM HM3YUEHHUS COIUATBbHOWU IKOJIOTHH.
YMeHue BBIIEIATh OCHOBHBIE YEPTHI CPEIbI, OKPYKaroIeu
YyeJ0BeKa

IMpuxagHas 3K0JI0rust

YMeHue BBISBISATh PErHOHATBHBIC YKOJIOTHYECKUE MTPOOIEMbI
U YyKas3plBaTh IPUYMHBI UX BO3HUKHOBEHHSA, a TAaKXE BO3-
MOYKHbIE NYTH CHUKEHHUS IOCIEICTBUH HA OKPYKAKOLIYIO

cpeay

CPEJA OBUTAHUA YEJIOBEKA U OKOJIOTHYECKASA BE3OITACHOCTD

Cpena oOuTanus 4ejioBeKa

OBnageHue 3HaHUAMH 00 OCOOCHHOCTSX CpelIbl OOWTaHUS
YelIOBEKa M €€ OCHOBHBIX KOMITIOHEHTOB. YMeHue (hopmupo-
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Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH CTY-
JAEHTOB (HA YPOBHeE Y4eOHBIX J1eliCTBHII)

BaThb COOCTBEHHYIO MO3HMIMIO MO OTHOIICHHIO K CBEICHHUSM,
KaCaloMIMMCSl TIOHATUS «KOM(OPT cpenbl OOUTaHUS YeloBe-
Kay, TI0JTy4aeMbIM M3 Pa3HbIX HCTOYHUKOB, BKJIIOYAs PEKIIaMy.
3HaHUE OCHOBHBIX KOJIOTMYECKUX TPeOOBaHUN K KOMITOHEH-
TaM OKPY)KAIOIIEeH YeI0BeKa CPeIbl

3HAKOMCTBO C XapaKTEPHUCTUKAMHU TOPOJCKOW KBapTUPBI KaK|
OCHOBHOT'O 3KOTOIIa COBPEMEHHOTO YEJIOBEKa.

YMeHue onpenensiTh SKOJIOTHYECKHE MapaMeTphl COBPEMEH-
HOT'O YeJIOBEYECKOT0 KHJIHIIIA.

I'opoackas cpena

OBnazeHue 3HAHUSAMH O BHJAX 3arpsA3HEHUS U UCTOYHHKAX
3arpsi3HEHUS] COBPEMEHHOTO TOPOAa.

3HaHUE SKOJOTMYECKHX TPeOOBaHM K YPOBHIO ITyMa, BHO-
panuy, OpraHu3alul CTPOUTEIBCTBA JKUIIBIX M HEKHIIBIX I10-
MEIIEeHUH, aBTOMOOMIIBHBIX JOPOT B YCIOBUSX FOPOAA.
3HaHue MpobJieM YTHIU3alUKu OBITOBBIX OTXOJOB. IIuieBas
Oe3zomacHOCTb. lccrnenoBaHue NPOIYKTOB Ha BBISBICHUE
OTaCHBIX (PaKTOPOB.

Ceanckasn cpena

3HaHNE OCHOBHBIX YKOJIOTHYCCKUX XapaKTCPUCTUK CPCbL
00UTaHUs YeJIOBEKa B YCIOBUAX CEJIIBLCKONM MECTHOCTHU

Buocdepa — riodanbHas 3Ko0-
cucremMa

Osznakomnenue ¢ yuenuem B. 1. Bepnaackoro o 6uocdepe
KaK 0 T7100aIbHON SKOCHCTEME.

Hanuume npencraBieHus 0 cxeMe SKOCHCTEMBI Ha TpUMepe
6uocdepsl, KpyroBopoTe BELIECTB U MPEBPAILEHNH SHEPTUH B
ouocdepe.

YMeHue 10Ka3bIBaTh POJIb KUBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX IIpUMepax

Haxoxaenue cBsa3u u3sMeHeHust B Ouocdepe ¢ mocneacTBUsIMu
JIEATEIIbHOCTH 4YEJIOBEKAa B OKPYXKAIOWIEH cpene. YMEHHe
OTIpeIeNIATh BO3ACHCTBHE MPOU3BOIACTBEHHON NEATEIHHOCTH
Ha OKPY>KaIoIyI0 cpeay B o0yiacTu cBoer Oymymiei nmpodec-
CHH.

O3HakoMJICHHE C TJIOOAJBHBIMU JKOJIOTHYECKUMU TIPOO-
JeMaMH U YMEHHE OTPEAeIATh MMyTH UX pemieHus. Onucanue u
MPAaKTHYECKOE CO3/IaHNE MCKYCCTBEHHOW KOCHCTEMBI (Tipec-
HOBOJIHOTO aKkBapuyMa). PelieHne sKoIoru4eckux 3aiad.
JleMOHCTpUpOBaHUE YMEHMSI TOCTAHOBKH IEJEH JI€STEIb-
HOCTH, TUITAHUPOBAHUS COOCTBEHHOW NEATEIHHOCTH IS JO-
CTVDKCHUS TTOCTABJICHHBIX IEJICH, MPEIBUICHUS BO3MOXHBIX
PE3yNbTAaTOB ATUX ACHCTBUIA, OpraHU3AIMH CAMOKOHTPOJS U
OIICHKH TOJYYEHHBIX pe3ynbTaToB. OOydeHue coOIr0IeHUI0
MpaBWJI TOBEACHUS B TMpHUpOJE, OEPEKHOMY OTHOIICHHIO K
OHMOJOrMYEeCKUM O0bEeKTaM (PacTeHUsSIM, KUBOTHBIM U UX CO-
o0miecTBam) U UX OXpaHe

OXPAHA ITPUPOABI

IIpupoxooxpannas aesiTeNIb-
HOCThb

3HaHME UCTOPHM OXpaHbl MpUpoasl B Poccun M OCHOBHBIX
TUTIOB OpPTaHU3aIlUN, CIOCOOCTBYIOIIMX OXPaHE MPUPOIBI.

YMeHue omnpenensitTb COCTOSHUE SKOJOTHYECKOW CHUTYyalluu
0pr>1<a}ou1e171 MCCTHOCTU U IMpCajilaraTb BO3MOXHBIC IMIYTHU
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Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH CTY-
JAEHTOB (HA YPOBHeE Y4eOHBIX J1eliCTBHII)

CHMIXCHHUA aHTPOIIOI'CHHOI'O BO3,Z[CI>'ICTBHH Ha IpUpoay

IIpupoanbie pecypcbl MW HX
oxpaHa

YMeHue 1osib30BaTbcs OCHOBHBIMU METO/IaMU HAy4HOTI'O IO-
3HaHUS: ONMCAaHUEM, HM3MEpPEHHEM, HaOIoJCHUEeM — s
OLIEHKHM COCTOSIHUSI OKPY>KaloIlel cpeibl U €€ MOTpeOHOCTH B
OXpaHe

BUOHHUKA

buonuka - oIHO M3 Hampas.ie-
HMI 0M0JIOTHHN U KMOCPHEeTHKH

O3HakOMJICHHE C NPUMEPAMH HCIIOJIb30BAHUS B XO3SHCTBEH-
HOW JEATENbHOCTH JI0JIe MOp(o- (YHKIIHMOHAIBHBIX YepT
OpraHM3alUK PACTCHUH M XKUBOTHBIX IPH CO3/IaHHH COBEp-
HICHHBIX TEXHUYECKUX CHCTEM M YCTPOWCTB IO aHAJIOTHU C
KHUBBIMM CHCTEMaMH. 3HAKOMCTBO C TPyO4aTbIMH CTPYKTY-
pamMu B KXHBOW NMPHUPOJE U TEXHHUKE, adPOAMHAMHUYECKUMHU U
THIPOJIMHAMUYECKIMHU YCTPOHCTBaMH B JKUBOW NPHUPOJE U
TEXHUKE. YMEHHE CTPOUTh MOJEIH CKJIaI4aToOl CTPYKTYPHI,
UCIIOJIb3YEMBIE B CTPOHUTEIILCTBE

19



5. YCJIOBUSA PEAJIMBALIIMU ITPOI'PAMMBI IMCIIUATIJIMHbI

51 Tpeﬁ()BaHI/Iﬂ K MUHUMAJBbHOMY MaTC¢pHAJIBHO-TEXHUYICCKOMY odecnevYeHn1o
PeaJ'II/I?)aI_[I/IfI ImporpaMmbl JUCHUIIIMHBI OCYIIECTBIISCTCA B kabuHete «buoaorun»

O6opynoBanue yueOHOro KabuHeTa « buomorus»
® [10CaJI0YHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCs;
e pabouee MECTO MPEIoIaBaTeNs;

® CTCH/IBI,
® MaKeThI,
® HaIIISAHBIE IOCOOWS,

Texnuueckue cpeacrsa odyueHusi: sadopatopusi «KoMIbIOTEPHOIO TECTUPOBAHUS
(KOMIBIOTEPHl €  JIMLUEH3UOHHBIM  IPOrpaMMHBIM  OOeCrieyeHHeM, ayAMTOpHass  JlocKa
mynbTuMeuiiHas) u «TexHndeckux cpencTy (MyabTUMenuitHOE 000pYIOBaHNUE).

5.2 UndopmanuoHHOEe o0ecnieyeHue 00yueHus
Ilepeyenb pekoMeHayeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJTHUTENbHOM
JINTEPaTyphbl

OcCHOBHbIE HCTOYHUKH
1.AradonoBa N.b., CuBornazoB B.M.buonorus 10 xmacc OOmecTBO ¢ OrpaHMYEeHHON OTBET-
cTBeHHOCTHIO «JIpoday; AknnonepHoe oomectBo «M3natenbecrBo «IIpocBemenuey, 2020 r.
2.Mutuna H.H., MamamenkoB b.M., nmox penakmueii B.M. Jlanmiosa - JlaHwibsiHa DKOJIOTHSA:
yuebHuK u npaktukyM i CIIO — M. UznatensctBo FOpaiit, 2022 — 368 c.
3.Speirua B.H. buonorus: yueOnuk u npaktukym ans CI1O,2-e u3zn.,- M.: uzgarensctBo IOpaiir,
2020, (BBC, HOpaiit) 453 c.

HNuTepHeT-pecypcsl

www.sbio.info (Best 6uomorust. CoBpeMeHHass OHOJIOTHs, CTaThd, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (Exutoe okHO mgocTyma K oOpa3oBaTelbHBIM pecypcam HMHTepHeTa 1o Ouno-
JIOTHH).

www.5ballov.ru/test (Tect ans aOUTYpUEHTOB MO BCEMY INKOJIBHOMY KypCy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIE BUKTOPHHBI MO OHOJIOTHH — IKO-
JIOTHH Ha cepBepe BopoHEXCKOTO YHUBEPCUTETA).

www.biology.ru (buosorust B OTKpbITOM KOJUTepKe. CallT COACPIKUT FICKTPOHHBIN YICOHUK
no 6uosoruu, On-line TecTsl).

www.informika.ru (O7eKTpOHHBIH y4eOHHMK, OOJBIION CIHUCOK HMHTEPHET-PECYPCOB).
www.nrc.edu.ru (bruonornueckass kaptuHa Mupa. Pa3men KOMIBIOTEpHOro ydeOHHKa, pa3pado-
TaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHHBEPCHTETE).

5.3. PexomMeHaanum no peaju3aluu JUCHUIUIMHBI JJIs1 HHBAJUIOB U JIMIl C Orpa-
HUYEHHBIMHM BO3MOKHOCTSIMH 310POBbS

5.3.1. Haau4une coOTBETCTBYIONIMX YCJIOBHIi peaTu3auuy JUCHHIIHHBI
st 00yJaromuxcsi U3 YUClia MHBAIUAOB U JIMII C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbs Ha
OCHOBaHWHW TMHUCHMEHHOTO 3asBJICHUS 0O0ydJaromierocs IucHUILinHa (IpodecCHOHaTbHBIN MOTYIIb)
peanu3yercss C Y4eTOM OCOOCHHOCTEH NCHUXO(PU3MUYECKOTO Pa3BUTHS, WHAWBUIYAIbHBIX
BO3MOYKHOCTEH U COCTOSIHHS 3/IOPOBBsI (J1ajiee - MHAUBUIYAIbHBIX OCOOEHHOCTEH ); 00ecreunBaeTcs
COOJIOZICHHE CIICTYIOMINX 00X TpeOOBaHMIA: UCTIOIB30BaHUE CIICIIUATBHBIX TEXHUYECKUX CPEICTB
00y4YeHHsI KOJUIEKTUBHOTO W WH/AWBUIYAILHOTO ITOJI30BaHUS, MPEIOCTABICHAE yCIYT aCCUCTEHTA
(TIOMOIIIHKKA), OKa3bIBAIOUIETO TAKOMY OOydYaroleMycsi HEOOXOAWMYIO TEXHHUYECKYIO MOMOIIb,
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obecrieueHre AOCTyIa B 3[JaHUS M MTOMEIIEHUS, TIe TPOXOIUT YUeOHBIH Mmpoliecc, pa3MenieHne Ha
noprtane OCII HeoOXOAUMBIX MaTepHaIOB Uil TEOPETUYECKOW MOATOTOBKH, AJIsl J1a00paTOPHBIX
paboT, MaTepuasoB JJisi CAMONPOBEPKH 3HAHUN (KOMIETEHIINI) U MOATOTOBKU K KOHTPOJIIO 3HAHUI
Mo paslienaM JIUCHUIUIMHBI (MPOPECCHOHATBHOIO MOAYIIA), JIpyrue yciaoBusi, 0e3 KOTOpBIX
HEBO3MOXKHO WM 3aTPYAHEHO 00yUeHUE MO0 AUCHUILTHHE (TpodhecCHoHATEHOMY MOJTYIIIO).

5.3.2. Ob6ecneyeHue cod.1101eHUs 00LIUX TPeOOBAHMIA

[lpn peanuzanuu AUCHMIUIMHBL  (MTPOGECCHOHATBHOTO MOMYJS) Ha OCHOBAaHWU IHCHMEHHOTO
3asBJICHUS O0ydYaromierocsi oOecmedmBaeTcs COONIIOJICHUE CIEIYIOIMMX OOmuX TpeOOBaHUM:
NPOBEJCHUE 3aHATUH Ui CTYACHTOB-MHBAIMAOB M JIMI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
310pOBbSl B OJHOW ayAMTOPUM COBMECTHO C JAPYTUMHU OOYyYaroIIMMMCS, HE HMEIOLUMU
OTPAaHMYCHHBIX BO3MOXKHOCTEH 3[0POBBS, €CIM 3TO HE CO3JaeT TPYAHOCTEH Uil 00ydaromuxcs;
NPUCYTCTBUE B AayAUTOPUH ACCHCTEHTAa (ACCHUCTEHTOB), OKA3bIBAIOIIETO(MX) OOYJarOIIUMCS
HEOOXOIMMYIO0 TEXHUYECKYIO TOMOIIb C YY€TOM MX WHAWBUAYATBHBIX OCOOCHHOCTEH Ha OCHOBAaHUU
IIMCBbMCHHOTI'O 3asBJICHHUA, II0JIb30BAHUEC HCO6XOIII/IMI)IMI/I 06y‘~IaIOHII/IMC$I TCXHUYCCKUMHU CPCACTBAMU
C YUETOM UX WHAMBUIYaTbHBIX OCOOCHHOCTEH.

5.3.3. JloBeneHue HHPOPMANMU [0 CBeJeHHS OOYYAIOIIMXCS € OrpaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI
Bce nokansubie HopMmaTuBHBIE akThl OCII «BKMPIIK» mo Bompocam peanu3anuu JUCHUILUIMH
(mpodecCHOHANBHBIX MOJYJICH) JOBOIATCS JIO CBEICHUS OOYydYaIONUXCS C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI B JIOCTYITHOM U1 HUX opMme.

5.3.4. Peanu3anus yBeJMUYeHHUS NMPOAOIKUTEIbHOCTH MPOXOKAEHUS MPOMEKYTOUHOI
aTTecTAllMd MO OTHOIIEHHWIO K YCTAHOBJIEHHOH MPOIO/KUTEILHOCTH Ui 00y4aKIIErocs ¢
OrpPaHUYEeHHBIMHM BO3MOKHOCTSIMU 310POBbSI

HpOI[OJ'DKI/ITeJ'II)HOCTI) HpOXO)K}IeHI/ISI HpOMe)KYTO‘-IHOI\/’I arTecraigu 110 OTHOIICHHUK K
YCTaHOBJICHHON MPOAOIKUTETHHOCTH YBEIMUHUBAETCS IO MMCEMEHHOMY 3asBICHUIO 00y4aroIerocs
C OFpaHI/I‘-IeHHI)IMI/I BO3MOXHOCTSIMHA 3I[OpOBI>$I; HpO}IOJ'DKI/ITeJ'II)HOCTI) 3K3aMC€Ha, HpOBOI[I/IMOFO B
MUChMEHHOU (hopMe yBenudyuBaeTcs He MeHee 4eM Ha (0,5 yaca; mMpoJoDKUTENFHOCTD MOATOTOBKU
oOyuarolerocsi K OTBETy Ha dK3aMeHe, IPOBOJUMOM B YCTHOU popme, — He MeHee ueM Ha 0,5 vaca;
MPOJOHKUTETFHOCTh OTBETA 00YUAIOUIErocs MPU YCTHOM OTBETE YBEIMUYMBAETCS HE Oojiee 4yeM Ha
0,5 gaca
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