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Pabouas mporpamma pazpaborana ¢ yuerom TpedoBanuiit @I'OC cpemnero oomero oopa3oBaHus,
®@I'OC cpennero npodeccroHanbHOro oopazoBanus 1o npodeccun 43.01.09 ITosap, koHIUTED U
MPUMEPHOH MPOTrpaMMBbl JIJIsl peau3allii OCHOBHOM MPo(ecCHOHANIBHOM 00pa30BaTeIbHOM
nporpammbl CITO Ha 6a3e 0CHOBHOTO 0O0IIIero 00pa30BaHUs C IMOJy4EHHUEM CPETHETO O0IIero
oOpazoBanus. [Ipotokon Ne 3 ot 21 utonst 2015 r. Peructpanuonnsiii Homep perensuu 372 ot 23
utoig 2015 r. ®I'AY «OUPO»

Opranmsanus - pa3padborunk: ['ocynapcTBeHHOE O10/DKETHOE MpodeccrnoHaTbHOe 00pa3oBaTEIbHOE
yupexaenue Pecriybnmukn Xakacus «lIpodeccnonanbioe yummume No 18»

Pa3zpabotunku:

Yebomaesa H.I'. — mpenonaBatens Onoioruu
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[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma o61e00pa3oBaTeNbHON YUeOHOM NUCIUTUIHHBI « BHOIOTHS TIpeHa3HAYCHA JTSI
nzyuenus ouonoruu B [BIIOY PX I1Y-18

Conepxanue nporpamMmsl «broaorus» HanpaBlIeHO HAa JOCTUKEHHUE CIEAYIOIINX HeJIel:
* oJrydeHue (pyHJaMEeHTAIbHBIX 3HaHUK 0 Onosornyeckux cucremax (Kmerka, Opranusm, [onymnsanus,
Bun, Dxocucrema); nCTOpUN pa3BUTHS COBPEMEHHBIX IIPEICTABICHHUH O )KMBOW ITPUPOJIE, BBIIAIOLINXCS
OTKPBITUSIX B OMOJIOTUYECKOH HayKe; poJii OMOJIOTHYECKOW HAyKH B (POPMHUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA; METO/1aX HAyYHOTO TIO3HAHMUS;
* OBJIaICHUE YMEHUSMHU JIOTMUYECKU MBICIUTh, 00OCHOBBIBATh MECTO U POJIb OMOJIOTMYECKUX 3HAHUI B
MIPaKTUYECKON JESITEIbHOCTH JIIO/IEH, PA3BUTUU COBPEMEHHBIX TEXHOJIOTUH; ONPEAEIATh )KHUBbIE
0O0BEKTHI B PUPO/IE; MPOBOAUTEH HAOIIOICHHS 32 SKOCHCTEMAaMH C IIeTTbI0 MX ONMUCAHUS U BBISBICHUS
€CTECTBEHHBIX U AaHTPONIOTCHHBIX N3MEHEHUI; HAXOIUTh U aHAJIM3UPOBATh MHPOPMALIUIO O KHUBBIX
00BEKTaX;
* pa3BUTHE NO3HABATEJIBHBIX HHTEPECOB, MHTEJIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyuarouuxcs B Mpoliecce n3yuyeHus: OMOJOrMUeCKUX SIBJICHUI; BBIIAIOIINUXCS JOCTHKEHUIM OnoJioruu,
BOIIEIINX B OOIIEUETOBEUECKYIO KYJIbTYPY; CI0KHBIX U IPOTUBOPEUUBBIX MMyTEH pa3BUTHS
COBPEMEHHBIX Hay4HbIX B3IJIAJI0B, UJIEH, TEOpU, KOHIENIHH, TUIIOTE3 (O CYLIHOCTH U MPOUCXOKICHUU
YKU3HH, YEJIOBEKa) B X0/Ie pabOThI C pa3IMYHbIMM HCTOYHUKAMU HH(OPMaLUN;
* BOCIIUTaHUE YOEXKICHHOCTH B HEOOXOAUMOCTH MMO3HAHMSI )KUBOM MPUPOIbI, HEOOXOAUMOCTU
paIMOHAaIBLHOTO MPUPOAOIOIB30BaHNs, OEPEKHOTO OTHOILIEHUS K IPUPOIHBIM pecypcaMm U
OKpY’Karolllel cpejie, COOCTBEHHOMY 3/10POBbIO; YBa)KEHUSI K MHEHHUIO ONIIIOHEHTA MpU 00CYXICHUN
OMOJIOTHYECKUX MPOOIIEM;
* HCIIOJIb30BaHNUE MPHUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUM U YMEHUH B MMOBCETHEBHOM XKU3HU IS
OIICHKH MOCJIEJICTBUI CBOEH NEATENbHOCTH (M AEATEIbHOCTH APYIHX JIOJCH) MO OTHOLIEHUIO K
OKpYXKarollel cpesie, 310POBbI0 JPYIHX JIFOJIEH U COOCTBEHHOMY 370POBbI0; 000CHOBaHHE U
cobmoienre Mep poPIITaKTHKN 3a00I€BaHN, OKa3aHUE TIEPBOM MOMOIIIH MPU TPaBMax, COOIIOICHUE
IIPABUJI TOBE/ICHUS B IPUPOJIE.

OBIIIAA XAPAKTEPUCTHUKA VUEBHOM JUCHUITIIMHBI « BUOJIOI U Sy

buonorus — cucrema Hayk, U3y4daronias BC€ aCleKThl )KU3HHU, Ha BCEX YPOBHSIX OpraHU3alMu )KUBOTO,
HayuHas ¢ MOJICKYJISIPHOTO U 3aKaH4YuBast OnochepHpiM. OObEKTaMH U3ydeHHsI OMOJIOTHUHU SBIISTFOTCS
JKUBBIC OPTaHU3MBI, UX CTPOCHHUE U KU3HEACATEIPHOCTh, MX MHOTO00pa3ue, MpOUCXOKICHUE,
SBOJIIOIMS U PACIPEICTICHHUE )KUBBIX OpPraHU3MOB Ha 3eMUI€.

OO6mrast 6uoyoTHs U3yJaeT 3aKOHBI HCTOPHUYECKOTO ¥ MHAMBUIYATHFHOTO Pa3BUTHS OPraHU3MOB,
0011I1e 3aKOHBI )KU3HHU U T€ 0COOEHHOCTH, KOTOPBIE XapaKTEPHBI JUIsl BCEX BUIAOB KHUBBIX CYIIECTB Ha
IJIAaHETEe, a TAK)KE UX B3aUMOJICCTBHE C OKPYXKAIOIIEH Cpesloi.

buosnorus, Takum oOpa3zoM, SBISETCS OJHOW U3 OCHOBOIIOJIATAIOIINX HAYK O KHU3HH, a BJIaJICHHE
OMOJIOTMYECKUMHU 3HAHUSIMU — OJIHUM U3 HEOOXOUMBIX YCIOBHM COXpaHEHUS >KU3HH Ha TUIaHETe.

OcHoBY cojiepkanus y4eOHON AUCUUTIINHBI «BHOIOTHs» COCTABISAIOT CAEAYIONINE BEAYIINE UICH:
OTJIMUUTENbHBIE IPU3HAKU KUBOU IPUPOIbI, €€ YPOBHEBASI OPraHU3alus U 3BOJIIOLMSA. B cooTBeTCTBUM
C HUMH BBIJICTICHBI CO/Iep)KaTeIbHbIC JIMHUN: OMOJIOTHS KaK HayKa; OMOJOTrHYeCKe 3aKOHOMEPHOCTH;
METO/Ibl HAyYHOTO TIO3HAHMSI; KJIETKA; OPTaHU3M; MMOMYJISIIIHS; BUI; SKOCUCTEMBI (B TOM YHCIIE
ounocdepa).

Copepxanuie yueOHOM TUCIUIIIMHBI HAIIPABJICHO HA MOATOTOBKY OOYUAIOUIUXCS K PEIICHUIO
BOKHEHIIINX 334, CTOSIINX Mepe]] ONOJIOTHUECKON HayKOM, — IO pallMOHATLHOMY
MIPUPOAOTIOJIE30BAHNUIO, OXPAHE OKPYKAIOIIEH CPENBI U 310POBBS JIFOIEH.

B I'bIIOY PX I1VY-18, uzydeHnue yueOHON TUCIHUILTUHBI «bHOJIOTHS» UMEET CBOM OCOOCHHOCTH B
3aBUCHUMOCTH OT Tpoduiist mpodecCHOHANIBHOTO 00pa30oBaHus, 0a3upyeTcsl Ha 3HAHUSIX 00yUaroLIuXCs,
MOJIyYEHHBIX MPU U3Y4eHUU OMOJIOTHH, XUMUH, GU3UKU, Teorpaduu B OCHOBHOM IIKOJIE.

[Tpu oTOOpe copepkanus yueOHOW TUCIUIINHBI « BHOOTHS UCTIONB30BaH KYIbTYPOCOOOpa3HbIN
MO/IX0/JI, B COOTBETCTBUH C KOTOPBIM 00yUaIOIUECs HODKHBI YCBOUTH 3HAHUS U YMEHHS, HEOOXO0IMMBIE
i hopMupoBaHUs 00IIEH KyIbTYphI, ONIPEIENSIONIeH aJeKBaTHOE TIOBEICHIE YeI0BEKa B
OKpY’Karollle cpejie, BOCTPEOOBAHHBIE B )KU3HU U B IPAKTHUECKOHN AEATETHHOCTH.

Oco0oe BHUMaHHE YEIEHO YKOJIOTHUIECKOMY 00pa30BaHUIO U BOCIIUTAHUIO OOYUAIOIUXCS,
(hOpMHUPOBAHHIO Y HUX 3HAHUN O COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTHUHE MUPA, IEHHOCTHBIX
OpHUEHTAIIHH, YTO CBUACTEIHCTBYET O TyMaHU3AIMH OUOJIOTUYECKOTO 00pa30BaHUs.



Copneprxanue yueOHOM TUCIMIUIMHEI ITpeIycMaTpuBaeT GopMupoBaHue y 00ydaromuxcs
oOIIeHayYHbIX 3HAaHUH, YMEHUI U HAaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB JIEATENIHHOCTH U KIIIOUEBBIX
KOMIETEHIMH, BKIIOYAIONINX YMEHHE CPABHUBATH OMOJIOTHUECKUE OOBEKTHI, aHAIU3UPOBATH,
OLICHUBATh U 0000IATH MMOJYYCHHBIE CBEICHHUS, YMETh HAXOJUTh U MCII0JIb30BaTh HH(MOPMAIIHIO U3
Pa3IUYHBIX UCTOYHUKOB.

N3zyuenne o61ieoOpa3zoBaTeabHON yaeOHOH TUCIUITITMHBI « BHOIOTHs) 3aBepIIaeTCs MM0ABEICHUEM
UTOTOB B (hOpMe SK3aMeHa B paMKaX MPOMEKYTOUYHOH aTTeCTaI[IH

MECTO YUYEBHOH JUCLHUIIIMHBI B VYYUEEHOM ITJIAHE
B I'BIIOY PX I1Y-18 yueOnas muciurummaa «buonorus» u3ydaercs B 00IIe00pa3oBaTeIbHOM ITUKIIC
yue6noro miana OIIOIT CIIO pa3aene npoduinbHbie yueOHBIE IPEAMETHI Ha 6a3e OCHOBHOTO 00IIEro
oOpa3oBaHus ¢ MoTydeHueM cpeaHero obmiero oopazosanus [TTTKPC.

PE3YJIbTATHI OCBOEHMS YUESHOU JUCLIMITJINHBI

OcBoeHnue conepkanust yaeOHOH TUCIMIUTHHBI «BbroJoTH ) 00ecTIeunBaeT MOCTHKEHUE CTYICHTaMU
CIIEAYIOIINX Pe3yJIbTaTOB:
* IUYHOCMHDBIX .
—— c¢()OpMUPOBAHHOCTH YYBCTBA TOPAOCTH U YBOKEHUS K UICTOPUH U JOCTHKEHUSM OTEUECTBEHHOM
OMOJIOTHYECKOH HAayKH; MPEICTABICHHS O IIEJIOCTHON €CTECTBEHHO-HAyYHO! KapTHHE MUPA;
—— MMOHWMaHKE B3aMMOCBSI3U M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIMSHHS HA OKPY)KAIOITYIO
cpeny, SKOHOMHUYECKYI0, TEXHOJIOTUIECKYIO, COIHATBHYIO U 3THYECKYIO chephl AeTeIIbHOCTH
YeJI0BEKa,
—— CIOCOOHOCTH HCIIOJIF30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOUW KapTHHE MUpa B
o0Opa3oBaTesIbHON U MpodeccnoHanbHOM AesTeNbHOCTH; BO3MOXHOCTH MH(OPMALIMOHHON CPEIbl IS
obecrieueHus MPOAYKTHBHOTO CaMOOOpa30BaHMS;
—— BJIQJICHHUE KYJbTYPOU MBIIUICHHS, CIOCOOHOCTh K 0000IIECHNIO, aHAJIU3Y, BOCTIPUATHIO HHGOPMAITIH
B 00JIaCTH €CTECTBEHHBIX HAYK, IOCTAHOBKE II€JIM U BBIOOPY MyTeil ee NOCTHKEHUS B
npodeccuoHabHOU chepe;
—— cI0CcOOHOCTh PYKOBOJCTBOBATHCA B CBOCH J1€ATEIHHOCTH COBPEMEHHBIMU MPUHLIUIIAMU
TOJIEPAaHTHOCTH, TMAJIOra U COTPYTHHUYECTBA; TOTOBHOCTDH K B3aUMO/ICHCTBUIO € KOJUIeraMu, paboTe B
KOJUIEKTHBE;
—— FOTOBHOCTbH HCIIOJIb30BaTh OCHOBHBIE METO/IbI 3aIIUTHI OT BO3MOKHBIX MOCIEACTBHI aBapHid,
KatacTpo(, CTUXUIHBIX OCICTBUIA;
—— o0Jyiajjanrie HaBbIKaMU 0e301acHO paboThI BO BpeMsl IPOEKTHO-HUCCIIEI0BATEIbCKON U
AKCIEPUMEHTAJIBLHON NEeSTeIbHOCTH, IIPU UCIIOJIb30BaHUHU J1A00PAaTOPHOTO 000PYI0BAHUS;
—— c10cOOHOCTb MCIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS M YMEHHSI B IPAKTUYECKOM AESITeTbHOCTU U
MOBCETHEBHOM JKM3HU JIJIs1 COONIOIEHUST Mep MPO(PUIAKTUKUA OTPABIICHUHN, BUPYCHBIX U APYTUX
3a00JIeBaHUIA, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpEeHHUSI, aJIKOTOJIM3Ma, HAPKOMAHUH ); TIPABHII
MOBEICHUS B IPUPOIHOM CpeIe;
—— FOTOBHOCTb K OKa3aHHIO MepBOI MOMOIIY IPU TPaBMaX, MPOCTYAHBIX U APYTUX 3a00JIEBaAHUSX,
OTpaBJICHUSIX MHUIIEBBIMU MPOAYKTaAMU;
JIP 6 [Iposenaowuti yeasicenue K 1100IM CIMapuie2o NoKOAeHUs U 20Mo8HOCHb K YHACMUIO 8
COYUATILHOU NOOOEPICKE U BOTOHMEPCKUX OBUNCEHUAX
JIP 10 3abomawuiics o 3awume oKpyscaioujell cpeovl, COOCMBEHHOU U YyHcoll 0e30nacHocmu, 8 mom
yucne yugposot
* MemanpeomemHbix:
—— OCO3HaHHE COLMAJIbHOI 3HAUMMOCTH CBOEH Ipodeccun/crnennanbHOCTH, 001alaHue MOTUBAIE! K
OCYIIECTBICHHIO NMPO(ECCHOHAIBHON AEATENbHOCTH;
—— IMOBBIIIEHNE UHTEIJIEKTYAJIbHOTO YPOBHS B IIpOIlecce U3yUEeHUsI OMOIOTHYECKUX SIBICHUH;
BBIJIAIOIINXCS TOCTH)KEHUI OMOJIOTHH, BOLIEANINX B 00IEUETI0BEYECKYIO KYIbTYpPY; CIOKHBIX U
MIPOTHBOPEUYUBBIX MTyTEH pa3BUTHSI COBPEMEHHBIX HAYUHBIX B3TJISA0B, U/IEH, TEOPHiA, KOHLICTILUH,
TUNOTe3 (0 CYIIHOCTH U MPOUCXOXKIACHUH KU3HU, YEJIOBEKa) B X0/1€ PaOOTHI C pa3IMuHbBIMU
MCTOYHUKAMU UH(POPMaLUY;
—— CIOCOOHOCTh OPraHU30BBIBATH COTPYAHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;



—— CcrOCOOHOCTh MOHUMATD MPUHIIUITBE YCTOWYUBOCTH U TPOAYKTUBHOCTH JKUBOUW MIPUPOIBI, IIYTH €€
W3MCHEHHUS T10]1 BIUSHUEM aHTPOIIOTEHHBIX (JaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY aHAIH3Y
[II00ATBHBIX KOJOTUYECKUX MPOOIIEM, BOTIPOCOB COCTOSIHUS OKPYKAFOIIEH CPElbl U PAIlHOHATBHOTO
WCIIOJIb30BAHUSI IPUPOJIHBIX PECYPCOB;

—— yMeHHE 000CHOBBIBAaTh MECTO M POJIb OMOJIOTHYECKUX 3HAHUH B MPAKTUICCKON JIEATEITHHOCTH
JIIOJIeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI; OTIPEEISATh KUBbIE OOBEKTHI B IPUPOJIE; MTPOBOIUTH
HAOJIOJICHUS 33 YKOCHCTEMAaMH C TICJIBIO UX OMMCAHUS U BBISIBIICHUS €CTECTBCHHBIX U aHTPOTIOTCHHBIX
W3MCHCHHUIA;, HAXOUTh U aHATM3UPOBATH HHPOPMAIIHIO O )KUBBIX 00BEKTAX;

—— CcIOCOOHOCTh MPUMEHSTH OUOJIOTUICCKHIE W SKOJIOTHUSCKUE 3HAHMS [T aHATM3a TIPUKIIATHBIX
po0IeM X03SUCTBEHHON JESITEIIbHOCTH;

—— CHOCOOHOCTH K CAMOCTOSITEIFHOMY MTPOBEACHHUIO MCCIIeI0OBAaHHIA, TIOCTAHOBKE €CTECTBEHHO-
HayYHOTO 3KCIICPUMEHTA, HUCIIOJIH30BAHUIO HH(POPMAIIMOHHBIX TEXHOJOTUHN ISl PEIICHUS HAYIHBIX U
npodecCuoHaNbHBIX 33724,

—— CIOCOOHOCTH K OIICHKE ITHUYECKUX ACTIEKTOB HEKOTOPBIX UCCIIEIOBAHUN B 00J1aCTH OMOTEXHOJIOTHH
(KJTOHMpPOBaHKE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

* NPEOMeEMmHbBIX:

— c(hOPMHUPOBAHHOCTD MPEACTABICHUI O POJIM U MECTE OMOJIOTUM B COBPEMEHHOM HAYYHOU KapTHHE
MHpa; TOHUMAHUE POJIU OMOJIOTHH B (POPMHUPOBAHUU KPYro3opa u (YHKIIMOHATILHON TPaMOTHOCTH JIIst
pereHus MPakTUIeCKUX 3a/1ay;

—— BJIQJICHHE OCHOBOIIOJIATAIONIMMH MMOHATHUSIMH U MPEJCTABICHUSMH O )KUBOU MPUPOJIE, €€ YPOBHEBOI
OpraHU3aIUH ¥ SBOJIIOIHMH; YBEPEHHOE TI0JIHh30BaHNE OMOJIOTHYECKOW TEPMUHOJIOTHENH U CUMBOJIHKOM;
—— BJIQJICHHE OCHOBHBIMU METOJaMH HAYYHOTO TIO3HAHUS, UCTIOJIH3YEMBIMH MPU OMOJIOTUYECKUX
WCCTIE0OBAHUSX JKUBBIX OOBEKTOB M SKOCHCTEM: ONUCAHUEM, H3MEPEHUEM, TTPOBEICHUEM HAOII0ICHU;
BBISIBJICHHE M OI[EHKA aHTPOTIOTEHHBIX HM3MEHEHHI B TIPUPO/IC;

—— c(popMUPOBAHHOCTb YMEHUN OOBACHATH PE3YIbTaThl OMOJIOIMUECKUX IKCIIEPUMEHTOB, peliaTh
3JIeMEHTapHbIe OMOJIOTMYECKHE 3a/1a4H;

—— c(hOPMHUPOBAHHOCTh COOCTBEHHOM MO3HUITMH IO OTHOIICHHIO K OMOJIOTMYeCKOM HH(POPMAIIHH,
MOJIy4aeMOil U3 pa3HbIX HCTOUYHUKOB, TJI00ATBHBIM 3KOJOTHYECKUM MPOoOieMaM U IMyTSIM UX PELIeHUS.

COJEPXXAHUE YUYEBHOM JUCLMITIAHBI
BBenenue
OOBeKT u3ydeHus: OuoIoTuu — kuBas npupoa. [Ipu3HaKky )KUBBIX OPraHU3MOB M UX MHOTOOOpasue.
VYpoBHEBas opraHu3anus >KMUBOH MPpUPOb! U 3BoJIFOLUSA. Posb 6Guonoruu B popMupoBaHum
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U MPAKTUYECKON AEATEIbHOCTH JIIOICH.
3HayeHue OUOJIOTUH NPU OCBOEHUH CIIEUAILHOCTENH CpeJHEro MpodecCHOHaIbHOTO 00pa30BaHusl.
Jemoncmpayuu
buosiornyeckue cucteMsl pa3HOTO YPOBHSI: KJIETKa, OpraHu3M, NOMYJIALMs, SKocucTeMa, ornocdepa.
[lapcTBa %HBOM MPUPO/IHI.
1. VYHEHUE O KJIETKE
XHMHYecKasi Opranu3anus KiaeTku. Kierka — aneMeHTapHast )KxuBasi CUCTeEMa U
OCHOBHAs CTPYKTYPHO-(QYHKIIMOHAIbHAs €ANHUIIA BCEX )KUBBIX OPraHU3MOB. XUMHUUECKasi OpraHu3alus
KieTku. OpraHn4eckre 1 HEOPraHMYECKUE BEIIECTBA KIIETKU
U ’KUBBIX OPTaHU3MOB U UX POJIb B KJIETKE.
Crpoenne n pyHKIHMH KJIeTKH. [[pokaproTHueckne u 3yKapuoTHYECKUE KIETKH. BUpychl kak
HeKJIeTouHas popma )KM3HU U UX 3HaueHue. bopr6a ¢ BupycHeiMu 3a06oieBanusmu (CITU/L u np.)
[MuTornasma u kneroyHas MemOpaHa. OpraHou/ibl KIETKH.
OOMeH BellleCTB M NpeBpallleHNe SJHepPruu B KieTke. [lnactuueckuii u sHepreTHyecKuii oOMeH.
Crpoenue u ¢pynkiuu xpomocoM. Permukanust IHK. I'en. I'enetnueckuit kox. buocunres Genka.
Ku3HeHHBIH HHKI KIeTKH. KieTku 1 ux pasHooOpasue B MHOTOKJIETOUHOM opranusMme. Kierounas
TEOPHUs CTPOEHUS OPraHn3MOB. MUTO3.
Jemoncmpayuu
Crpoenue u crpykrypa 6enka. Ctpoenue mosnekyn JJHK u PHK. CxeMbl sHepreTnyeckoro ooMeHa u
ouocunresa 6enka. CTpoeHHe KJIETOK MPOKAPHOT U DYKapuOT, CTPOCHUE U MHOT000pa3ue KIETOK
pacTeHmiin KUBOTHBIX. CTpoeHue Bupyca. Cxema cTpoeHus reHa. Muros.
Ilpakmuueckue 3anamusn



Habmoienue KIeToK pacTeHHA U )KUBOTHBIX 10T MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpEnaparax, ux
OIIMCaHUE.

[IpuroroBnieHne U onucaHue MUKPOIIPENapaToOB KIECTOK PaCTCHUI.

CpaBHeHHE CTPOEHUS KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpEnapaTam.

2. OPTAHU3M. PABMHOXEHHWE 1 MHINBU/Y AJIbBHOE PASBUTUE

OPTAHU3MOB

Pa3mHoxkenne opranuzmoB. Oprann3m — euHoe 1enoe. MHOrooopasue opraHu3MoB.
Pa3mHOKeHNe — BasKHEHIIIee CBOMCTBO )KUBBIX opranu3MoB. [looBoe u Gecrosoe pa3MHOKEHHE.
Meiio3. OOpa3oBaHuE MOJIOBBIX KJIETOK U OIUIOAOTBOPEHHUE.

NuauBuayanbHoe pa3BUTHE OPraHu3Ma. OMOPHOHANIbHBIN 3Tan OHTOTeHe3a. OCHOBHBIC

CTaJ Iy SMOPUOHAIBLHOTO pa3BUTHsA. CXOJICTBO 3apOABIIICH MTPEICTAaBUTEIICH PA3HBIX TPYIIIT
MMO3BOHOYHBIX KaK CBUETEIIHCTBO X SBOJIIOIMOHHOTO POJACTBA. [IpnunHbI HapyIIeHU# B pa3BUTHHI
OpraHu3MOB.

NuauBuayaabHoe pa3BuTHe YesloBeKa. PermpoaykTuBHOE 310poBhe. [locneacTBUs BIUSHUS aJIKOTOJIA,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPS3HEHHS CPeIbl Ha PA3BUTHE YEIOBEKA.

Jemoncmpayuu

Mmuoroo6pasue opranuzmMoB. OOMEH BEIIECTB U MPEBpaIieHue YHEpruu B KiieTke. DoTocuHTes.
Henenne knetku. Muto3. becrnonoe pasMHokeHne opranu3mMoB. OOpa3oBaHUE TIOJIOBBIX KIIETOK.
Meiios. OmmonoTBopenue y pactennil. THaIuBHIyabHOE pa3BUTHE OpraHu3Ma. Tursl
MMOCTAMOPHUOHATILHOTO PAa3BUTHS KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrisBienue u onrcanne MPU3HAKOB CXOJICTBA 3apOIBIIIICH YEIOBEKA U IPYTUX TTO3BOHOYHBIX KaK
JI0Ka3aTeNbCTBO UX IBOJIIOIIMOHHOTO POJICTBA.

3. OCHOBBI 'TEHETUKH U CEJIEKII1N

OCHOBBI y4eHHSI 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH. ['€eHETHKAa — HAayKa 0 3aKOHOMEPHOCTAX
HAaCJEeACTBEHHOCTH U M3MEHUMBOCTH OpraHn3MoB. . MeHaenb — OCHOBOIOJIOXKHUK M'€HETUKH.
['eHeTn4eckass TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI T€HETUKH, yCTaHOBIICHHBbIE [. MeHenem.
MonorubpuaHoe u TurudpuIHOECKpeiuBaHue XpoMOCOMHas TEOpHsl HaclaeICTBEHHOCTU. [ eHeTnka
nona. Cyennennoe ¢ nonom Hacieoosanue. 3HaU€HNE TEHETUKH [Tl CETIEKIIUU U MEIULIUHBIL.
HacnencrBennsie 60yie3HN YenoBeKa, X NPUYUHBI U PODUITAKTHKA.

3akoHOMepHOCTH M3MEeHYHBOCTH. HacnencTBeHHas, Uiy reHOTUIINYECKast, U3MEHUUBOCTb.
MonudukanronHas, UM HeHacleACTBeHHAasA, U3MEHYUBOCTh. [ eHeTuka yenoBeka. ['eHetuka u
MeIuUrHa. MaTepualibHble OCHOBBI HACIEACTBEHHOCTH U U3BMEHUYMBOCTU. ['€HEeTHKA 1 3BOTIOLMOHHAs
Teopus. ['eHeTHKa MOMyISAUM.

OCHOBBI CeJIeKIMU PACTEHUH, ’KHBOTHBIX 1 MUKPOOPIraHU3MOB. [ '€HeTHKa — TeopeTuyecKas
OCHOBa celieKuu. O0MallHUBAHHUE )KUBOTHBIX U BBIPALIMBAHUE KYJIbTYPHBIX PACTEHUN — Ha4YaJIbHbIE
stanbl cenekuuu. Yuenue H. V. BaBuiioBa o nieHTpax MHOrooopasus 1 MpOUCX0XKIACHHS KYIbTYPHBIX
pactenuii. OCHOBHBIE METOIbI CEIEKINN: THOPUIN3AIUS U UCKYCCTBEHHBIN 0TO0p. OCHOBHBIE
JOCTH>KEHHS] COBPEMEHHOU CEJIEKIIMU KYJIbTYPHBIX PACTEHHH, IOMAlIHUX )KUBOTHBIX U
MUKPOOPraHu3MoB. BUOTEXHOJIOT U, €€ JOCTUKEHUS U IEPCIEKTUBBI PA3BUTHUS. ImuuecKue acnekmol
HeKomopwix docmudiceHutl 8 buomexnonoeuu. Knonuposanue scusomuuix (npodiemol

KILOHUPOBAHUSL YeTI0BEKA).

Hemoncmpayuu

Mounorubpuanoe u nturudpunHoe ckperniuBanue. [lepekpect xpomocom. ClienjeHHOe HacleA0BaHuUE.
Myranuu. LleHTpbl MHOTOOOpa3us U MPOUCXOKICHHS KyIbTYPHBIX PACTEHUI U IOMAIIIHUX KUBOTHBIX.
I'uGpunnzanus. UckyccrBeHHslit oT00p. HacnencTBenHsie 60ne3Hu yenoBeka. BiusiHue aakoronmsma,
HapKOMAaHHH, KypeHHsl Ha HACJIEACTBEHHOCTD.

Ilpakmuueckue 3anamus.

Peurenne reneTnyeckux 3agad.

BrisiBieHre MyTareHOB B OKpPYXaloIlel cpejie 1 KOCBEHHAs OLIEHKa BO3MOXKHOTO MX

BJIMSIHUS HA OPTaHU3M.

4. ITPOUCXOXIEHUE U PASBUTUE XXN3HU HA 3EMJIE.OBOJIFOLIMOHHOE YYEHUE
IIpoucxoxaeHue U HAYAJbHbIE ITANIBI PA3BUTHUS KU3HU HA 3emJie. [ MIOTE3bI MPOUCXOKICHUS
XKU3HU. VM3yueHrne OCHOBHBIX 3aKOHOMEPHOCTEN BOBHUKHOBEHUS, PA3BUTHS M CYIIECTBOBAHMS KM3HU Ha
3emite. Y CIOKHEHUE )KUBBIX OPraHU3MOB B IIPOIIECCE IBOIIOIMU. MHOTO0Opa3ue »XMBOro Mupa Ha
3emiie ¥ COBPEMEHHAs! €r0 OpraHu3alusl.



Hctopus pa3BuTHSA 3BOTIONMOHHBIX Hel. 3Hadenue pabot K. Jlununes, XK. b. Jlamapka B pa3Butiu
ABOJIIOIIMOHHBIX UIel B Orosorun. DBomtonnonnoe yuenue Y. [lapeuna. EctectBennsliii or6op. Pois
HBOJIIOIIMOHHOTO Y4eHHUs B (GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
Mukpo3Bosonus 1 MakpodBosonus. Konnenuus Buaa, ero kpurepuu. [lomynsauust — cTpykTypHas
€IMHULIAa BUJIA ¥ 3BOJIOIMH. [IBroKyIine cuibl 3Boouuu. CHHTETHYECKAs TEOPHsSI 3BOJIIOLUH.
Mukpossosronust. CoBpeMeHHbIe npencTaBieHus o Bunooodpasosanuu (C. C. YerBepukos, U.
N.1lImanbraysen). Makpoasosonus. JlokazarenbcTBa 3Botonuu. [I[puarHbl BBIMUpaHUs BUJIOB.
OcHOBHBIE HaIIPaBJICHUS IBOJIFOIIMOHHOTO MpoTrpecca. bruojgorndeckuii mporpecc 1 OMOJOTHYECKUN
perpecc.

Jemoncmpayuu

Kpurepun Buga. CTpykTypa nmonymsanuu. ATanTHBHBIE 0COOCHHOCTH OPraHU3MOB, MX OTHOCUTEIbHBIN
Xapakrep. DBOJIIOLIMOHHOE JPEBO PACTUTEIHHOTO MUPA. DBOIIOLUOHHOE JIPEBO KUBOTHOTO MUPA.
[IpencraBuTenu peaKUX U UCUE3AIONINX BUIOB PACTEHUHN U JKUBOTHBIX.

Ilpakmuueckue 3anamusn

Omnucanue ocobeii 0HOTO BUIA IO MOPGOJIIOTHUECKOMY KPUTEPHIO.

[IpucnocobaeHne opraHu3MoB K pa3HbIM cpesiaM oOuTaHus (BOJHOM, HA3eMHO-BO3AYILIHOM,[IOYBEHHOMN).
AHanu3 1 OlleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOKICHUS KUZHU.

5. MPONCXOXIAEHUE YEJIOBEKA

AHTponorenes. DBoJouus npuMaroB. CoOBpeMeHHbIE THIIOTE3bI O IPOUCXOKIECHUHN YeJIOBEKa.
JlokazaTenbCcTBa POJICTBA YEIOBEKA C MIEKOTTUTAIOIIMMHU )KUBOTHBIMU. DTaIlbl 3BOJIIOIUHU YeJIOBEKa.
YesioBeueckne pacbl. POJICTBO U €JMHCTBO MPOUCXOXKACHUS YesloBedeckux pac. Kputuka pacusma.
Hemoncmpayuu

UepThl CXOJICTBA M pa3IMuKs YeJIOBEKa U )KUBOTHBIX. YepThl CXO/ICTBA YETIOBEKA U PUMATOB.
[Ipoucxoxnenue yenoBeka. YenoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 U OLEHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOXKACHUH YEJIOBEKA.

6. OCHOBbI 5KOJIOI'MHA

JKOJIOTHSI — HAYKA 0 B3aNMOOTHOILICHUAX OPraHU3MOB MKy c000i U OKpYy:Karomei

cpenoii. Dxoyiornyeckue GakTopsl, UX 3HAUEHUE B )KU3HHU OPraHU3MOB. DKOJIOTUYECKUE CUCTEMBIL.
BunoBas u npocTpaHCTBEHHasl CTPYKTypa 3KocucTeM. [IumieBbie cBsA3U, KpyTOBOPOT BEIIECTB U
MpEBpAIICHUE PHEPTUU B IKOCUCTEMAaxX. MeKBUIOBbIE B3aUMOOTHOIIEHUS B 3KOCUCTEME: KOHKYPEHIIMS,
CUMOMO03, XUIIIHUYECTBO, Mapa3uTu3M. IcKkyccTBeHHbIE COOOIIECTBA — arpo3KOCUCTEMBI U
ypOOIKOCUCTEMBI.

Buocdepa — riodanbHas 3xocucrema. Yuenue B. 1. Bepnaackoro o 6uocdepe. Poib xuBbIx
opranu3MoB B Ouocdepe. buomacca. Kpyropopot BaskHeHIIIMX OMOTEHHBIX 2JIEMEHTOB (Ha IpuMepe
yriepojia, a3oTa u ap.) B onocdepe.

Buocdepa u yesioBek. VMzmenenus B 6uocdepe. [locaeacTBust esTeNbHOCTH YEIOBEKa B OKPYKAIOIICH
cpene. Bo3zaeiicTBre mpon3BOACTBEHHON AESITETLHOCTH HAa OKPYKAIOIIYIO Cpelly B 00JIacTH CBOEH
Oynayuieit mpodeccun. DKOJIOTUS KaK TeOpeTUdYecKasi OCHOBA PallMOHATIBLHOTO MPUPOAOIOIHL30BAHUS U
oxpanbl ipupoiel. Hoocdepa. [IpaBuia noBeaenus moaeil B OKpy»Karolieil mpupoIHOi cpere.
bepexxHoe oTHOIIEHHE K OMOJIOTHYeCKUM 00BbeKTaM (PacTeHUSM U )KUBOTHBIM U UX COOOIIECTBAM) U UX
oXpaHa.

JdeMoHcTpanun

Dkonoruveckue (pakTopsl U UX BIUSHUE HA OpraHU3Mbl. MeXBUIOBBIE OTHOIIECHHS: KOHKYPEHIIHS,
cUMOMO03, XMIITHUYECTBO, MApasUTU3M. SIpyCHOCTh pacTUTENIbHOTO coobuiecTBa. [TumeBsle ienu u cetu
B OMoIIeHO3e. DKoJorHuecKkue nupaMuasl. Cxema skocucteMbl. KpyroBopoT BeliecTB U NpeBpalleHue
SHEpruu B s3kocucteme. buocgepa. Kpyrosopor yriepoaa (a3ora u ap.) B buochepe. Cxema
arposkocuctemMbl. Oco60 oxpaHseMble PUPOIHbIE TeppuTopun Poccun.

Ilpakmuueckue 3anamus

Onucanrie aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JaHAmAadTaX CBOeH MECTHOCTH.
CpaBHUTENBHOE OTIMCAHUE OJTHOM M3 €CTECTBEHHBIX MPUPOIHBIX CHCTEM (HaIpuMep, jeca) U Kakoii-
HUOY/Ib arpOdKOCUCTEMBI (HallpUMep, MIIEHUYHOTO MOJIs).

Cocmaenenue cxem nepedadu geujecmes u SHepeuu No Yyensam NUManus 6 nPUpOOHOLl IKocucmeme U 6
azpoyenose.

7. BUOHUKA



Buonunka kak 0HO U3 HanpaBJieHHii Ouo0run U KubdepHeTuKH. PaccMoTpeHre GMOHMKON
0COOCHHOCTEH MOP(O-(HU3NOTOTUIECKON OPTaHU3AIMH KUBBIX OPraHU3MOB U UX MCIIOIH30BAHUS IS
CO3/IaHUS COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB MO aHAIOTUH C KUBBIMH CUCTEMaMHU.
Ipunyunsi u npumepsl UCNONBL30BAHUSL 8 XO3AUCMBEHHOU 0esIMENIbHOCIU TH00el
MOPPODYHKYUOHANBHBIX YePM OP2AHUZAYUU PACMEHUL U HCUBOTHDIX.

JdeMoHcTpanuu

Monenu ckilauaToil CTpyKTYpbl, HCIOJIb3YEMOMN B CTPOUTENLCTBE. TpyOUarbie CTPYKTYphI B )KUBOI
MIPUPOJIE U TEXHHUKE. ADPOJANHAMHYECKUE U THIPOIUHAMUYECKIE YCTPONUCTBA B KUBOU MPUPOJIEC U
TEXHUKE.

IKCKypCHH

MHuoroo0pasue BHIOB.

Ce30HHBbIE (BECEHHUE, OCEHHUE) U3MEHEHUS B IPUPO/IE.

MHoroo6pasue copToB KyJIbTYPHBIX PACTCHHI W MOPO/] TOMAITHUX KUBOTHBIX, METO bl X BHIBEIICHHSI
(ceneKMOHHAsT CTAaHIINSA, TUIEMEHHAs ()epMa, CebCKOXO3HCTBEHHAsI BEICTABKA).

EctecTBeHHBIE M UCKYCCTBEHHBIE YKOCHCTEMBI CBOETO paiioHa.

Ilpumepnsvie memeot peghepamos (00K1a006), UHOUBUOYATLHBIX RPOECKM 08

* Knnerounas teopusi CTpo€HUsI OpraHu3MOB. VICTOpHS U COBPEMEHHOE COCTOSIHHE.

* HacnencTBennast mHGopMaIys 1 nepenada ee u3 NOKOJICHHS B TIOKOJICHHE.

* JIpamaTuyeckue CTpaHUIIbl B ICTOPUHU PA3BUTHSI T€HETHUKH.

* Ycnexu COBpEMEHHOM TeHETHKH B METUITMHE U 37]PaBOOXPAHCHHH.

* cTopus pa3Butus 3BOIONUOHHBIX uaed 1o Y./lapBuHa.

* «Cucrema npupoas» K.JIuaHes u ee 3HaueHue 11 pa3BUTHS OMOJIOTHH.

* CoBpeMEHHBIE MPECTABICHUS O MEXaHU3MaX M 3aKOHOMEPHOCTSIX IBOJIOIUH.

» CoOBpEMEHHBIE MPEJCTABICHUS O 3apOKICHUN KU3HU. PacCMOTpeHNE U OIIEHKA Pa3JINYHbIX TUIIOTE3
MIPOUCXOKICHUS

» CoBpeMeHHBIH ATall pa3BUTHS YesioBeuecTBa. YenoBeueckue packl. ONMacHOCTh pacu3Ma.

* Bo3zeiicTBue yenoBeka Ha MPUPOY Ha Pa3TUUHBIX ATANaX pPa3BUTHS YEIOBEYECKOTO OOIIECTBA.

* BiiusiHue okpyxkarolen cpeibl U €€ 3arpsi3HeHMs Ha pa3BUTUE OPraHU3MOB.

* BiiusiHue kypenus, ynoTpeOieHns ajaKoroyis U HApKOTUKOB POAUTENIMU Ha SMOPHOHAIBHOE pPa3BUTHE
pebeHKa.

* Butamunbl, pepMeHTBI, TOPMOHBI U UX POJIb B opranu3me. Hapyrienus npu ux HeocTaTKe U U30BITKE.
* [IpuunHbI ¥ rpaHULIBl YCTOWYMBOCTU OHOChEPHI K BO3ICHCTBUIO NESITENLHOCTH JIOCH.

* buoiieHo3b! (3KOCHCTEMBI) PA3HOTO YPOBHS U UX COMOJYUHEHHOCTD B INI00ATBLHON dKOCHCTEME —
ounocdepe.

* BunoBoe u sxonoruueckoe paznooOpasue OUoIeHo3a Kak OCHOBA €ro YCTOWYHUBOCTH.

* [ToBblIeHNE TPOAYKTUBHOCTH (JOTOCHHTE3a B HCKYCCTBEHHBIX KOJIOTUYECKUX CUCTEMAX.

* PaznuyHble 3KOJOrHYECKUE MUPAMUJIBI 1 COOTHOUIEHUSI OPraHU3MOB Ha KaXJI0W UX CTYIICHHU.

* [Iytu noBbIIeHNsT OMOJIOTUYECKON TPOAYKTUBHOCTH B UCKYCCTBEHHBIX DKOCHCTEMAX.

* Pons mpaBUTENbCTBEHHBIX U OOLIECTBEHHBIX SKOJIOTMUYECKUX OPTaHM3allMi B COBPEMEHHBIX Pa3BUTHIX
CTpaHax.

* PanimonanbHOE HCTIONB30BaHKUE U OXPaHa HEBO30OHOBIISEMBIX PUPOIHBIX PECYPCOB (HA KOHKPETHBIX
npuMepax).

* OnacHOCTb IJI100albHBIX HapyiieHui B 6nochepe. O30HOBBIE «IBIPBD», KUCIOTHBIE A0, CMOTH U UX
MpeAOTBPALLECHHUE.

* DKOJIOTUYECKUE KPU3UCHI U IKOJIOTHYECKUe KaTacTpodsl. [IpenoTBpaiieHue X BOSHUKHOBEHHUSL.

TEMATHNYECKOE IINTAHUPOBAHUE
IIpu peanuszanmu conepkanus oomeoOpa3oBaTenbHOM yueOHo# nucuumumael «buonorus» 8 IBIIOY
PX ITY-18 yueOHast Harpy3Ka 00y4aromuxcsi COCTaBISAeT: MaKCUMalbHOE KoanuecTBo 240 4acoB, U3
HUX ayJUTOpHAas (00s3arenbHast) yueOHas Harpy3Ka 00yqaronuxcs, BKI0Yas IPaKTHYeCKUe 3aHATHS,

— 240 yacoB. ®opma aTTecTalUH — K3aMEH.

TemaTnueckuii mian



Bun yueOHoii padoTbl KonunyecrBo yacos
Coaepixkanue 00yueHHust

Bgenenue 6
1. Yuenue o KJIeTKe 40
2. Opranusm. PasmMHOXEHNE U UHAUBULY- 40
JIbHOE PA3BUTHE OPraHMU3MOB

3. OCHOBBI T€HETUKH U CEJIEKIINH 54
4. IIpoucxosxJeHNE U Pa3BUTHE )KU3HU HA 38
3emiie. DBOIIOIMOHHOE YUYE€HUE

5. [IponcxoxaeHne YeIoBeKa 20
6. OCHOBBI SKOJIOTHH 30
7. buonuka 10
Hroro 238 (2)
BHeayautopHas camocTosiTe/ibHasi padora 20
[ToaroroBka noknanoB, pedepaTon, HHIAM-

BU/IyaJIbHOTO MTPOEKTA C UCTIOIb30BaHUEM

WH(GOPMAIIMOHHBIX TEXHOJIOTHIA, IKCKYPCHUHU

U JIp.

XAPAKTEPUCTUKA OCHOBHbIX BUJIOB YUEBHOM JEATEJIBHOCTH

CTYJJEHTOB

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
CTYIeHTOB (HA YPOBHeE y4eOHbIX JIelCTBHI)

BBenenue

O3zHakoMJieHHE ¢ OMOJOTMYECKUMH CHUCTEMaMH Pa3HOTO
YPOBHS: KJIETKOM, OpraHU3MOM, TOMYJIALUEN, SKOCUCTEMOM,
ouocdepoit. Onpeaenenne posiv OMOJIOTHH B (GOPMHPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI

MUpa U IPAKTHUYECKOMN JeATeIbHOCTH JIIOICH.

OO6yuenue coOIIOICHUIO TIPABUII TIOBEJICHUS B IPUPO/IE,
OEepe)KHOMY OTHOIIICHHUIO K OMOJIOTHYECKUM 0OBEKTaM
(pacTeHusIM M )KUBOTHBIM U MX COOOIIIECTBAM) M UX OXpaHE

YYEHHUE O KVIETKE

XumMuyeckas opranm3anus KJIC€TKH

Ymenune IIPpOBOAWUTE CPABHCHHUEC XUMHYSCKOM Oprainn3anmuunu
JKMBBIX U HEXKUBEIX 00BEKTOB.

HonyquHe IpeaACTaBJICHHA O POJIKM OPraHHYCCKHUX

W HCOPraHM4YCCKHX BCIICCTB B KIICTKC

CrtpoeHue u pyHKIIUM KJIETKH

N3ydenue cTpoeHus KIETOK 3yKapuoT, CTPOCHUS U
MHOT000pPa3us KIETOK PACTEHUH U JKUBOTHBIX C TOMOIIBIO
MUKpornpenaparoB. HalnroaeHue KIeTok pacTeHHid U
YKUBOTHBIX 10 MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenaparax, ux ornucaHue.

[IpuroroBnenue u onucaHue MUKPOTIPENAPATOB KIETOK
pacteHuii. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U
YKUBOTHBIX 110 TOTOBBIM MHUKpOTIpenapaTam

O0OMeH BelecTB U NpeBpalieHue
IHEPrUM B KJIeTKe

YMeHHe CTPOUTB CXeMbI SHEPIreTHUECKOro 0OMeHa U
6uocunresa 6enka. [lomyyeHue npeacTaBiIeHus o
IPOCTPaHCTBEHHOM cTpyKType Oenka, mosiekyn JIHK u PHK

JKU3HEeHHBIH UKJI KJIeTKH

O3HakoMJIEHUE C KJIETOYHOU TEOpUEN CTPOEHUS
OPraHu3MOB. Y MEHHE CaMOCTOSITEJIbHO UCKATh
JI0KA3aTeNIbCTBA TOTO, YTO KIIETKA — DJIEMEHTapHAas KUBast
CHUCTEMA U OCHOBHAsI

CTPYKTYpHO-(PYHKIIMOHAIbHAS €TUHHIIA BCEX JKUBBIX




‘ OpraHu3MOB

OPI'AHU3M. PASMHOXEHHUE 1

NHANBUAYAJIBHOE PASBUTHE OPI'AHU3MOB

PasmHoxeHHE OpraHusmMoB

OBnazeHne 3HaHUAMU O Pa3MHOKEHUHU KaK O BaXKHEHIIEM
CBOMCTBE KUBBIX OpPraHU3MOB.

YMeHue caMoCTOSITEIbHO HaX0JUTh OTJIIMYUS MUTO3a OT
Meii03a, onpeaensis 3BOIIOLUOHHYIO POJIb 3TUX BUIOB
JICJICHUS KIIETKU

HNunuBuayaibHoe pa3BuUTHE
opraHuzma

O3HakoMJIEHHE C OCHOBHBIMU CTaJHsIMU OHTOTEHE3a Ha
MIPUMEPE PAa3BUTHS TO3BOHOYHBIX KUBOTHBIX. Y MEHHE
XapaKTEPU30BaTh CTAIUU MTOCTIMOPHUOHAIBHOTO PA3BUTHUS HA
npumepe denoBeka. O3HAKOMIJICHUE C TPUUYUHAMHU
HapyILIECHUH B pa3BUTUU OPraHU3MOB. Pa3BuTHe ymMeHus
PaBWIbHO (POPMUPOBATH J0KA3aTEIbHYIO 0a3y
SBOJIFOIIMOHHOTO PAa3BUTHS )KUBOTHOTO MHUpa

I/IHIH/IBI/IIIya.TIbHOG pa3sBuTHUC
YeJ0BCKa

BrisiBnenne u onncanue IMPU3HAKOB CXOACTBA BapOI[BIHIeﬁ
YCJIOBCKA U APYTIUX MO3BOHOYHBIX KaK JOKA3aTCIbCTBA UX
9BOJIOIIMOHHOTI'O POACTBA.

HOHy‘IGHI/Ie IpCACTABJICHUA O MOCICACTBUAX BIIMAHUSA
AJIKOT0JIsI, HHKOTHHA, HAPKOTHUYCCKUX BCIICCTB, 3arpA3HCHUA
Cp€abl Ha pasBUTUC U PCIIPOAYKTHBHOC 3J0POBEE YCIIOBCKA

OCHOBBI 'EHETHUKH N CEJEKIINA

3aKOHOMEPHOCTH U3MEHYMBOCTH

O3HakoMIIeHIE ¢ HAaclIeICTBEHHON N HEHACIEICTBEHHOMI
W3MEHYUBOCTBIO U €€ OMOJIOTHUECKON POJIBIO B DBOJTFOITUHN
JKHNBOT'O MI/Ipa. HonyquHe Hpe)ICTaBJ'IeHI/IH O CBA3U I'€CHCTHUKHU
1 MeauiuHbl. O3HaKOMJICHHE C HACJIeACTBEHHBIMU
00JIC3HSIMHU YEJIOBEKA, MX MPUIMHAMH U TIPO(DUIAKTHKOM.
W3y4yeHune BIUSHUS aJIKOTOJIM3Ma, HAPKOMAaHUH, KypEeHHUS Ha
HACJICJICTBEHHOCTh Ha BUCOMaTepuaie. AHaIu3
(EeHOTUTINYECKON N3MEHUYMBOCTU. BBIsSBIICHHE MYTareHOB B
OKpYXKaloIel cpeic 1 KOCBEHHAst OI[EHKAa BO3MOKHOTO MX
BIIMSIHHSI HA OPTaHU3M

OCHOBBI CeJIeKIIUMN PacTeHui,
’KHBOTHBIX  MUKPOOPTaHNU3MOB

[TonydeHnue nmpeACcTaBICHUS O TEHETUKE KaK O
TEOPETUYECKON OCHOBE ceneKiuu. Pazputue
METanpeJAMETHBIX YMEHUHN B MPOLIECCE HAXOXKICHUS Ha
KapTe IEHTPOB MHOTOOOPA3Hs M MPOUCXOKICHUS
KYJIbTYPHBIX PAaCTCHUH U IOMAIIHUX KHUBOTHBIX, OTKPBITHIX
H. W. BaBunosbim. M3ydyeHne MeTo10B THOpUAN3ALIUN U
HCKYCCTBEHHOTO 0TOOpa. YMeHue pa3ouparbes B ATUUECKUX
acCIeKTaX HeKOTOPBIX JOCTHKEHUH B OMOTEXHOJIOTHU:
KJIOHHPOBAHUH KMBOTHBIX M MPOOJIeMaxX KIIOHUPOBAHHS
yenoBeka. O3HaKOMJIEHHE C OCHOBHBIMH JIOCTHIKEHUSIMHU
COBPEMEHHOU CENIEKIMHU KYJbTYPHBIX PACTEHHI, TOMAIIHUX
JKUBOTHBIX 1 MUKPOOPTaHU3MOB

IMPOUCXOKJIEHUE U PAZBUTHU

E KN3HU HA 3EMJIE. 3BOJIIONIMOHHOE YYEHUE

Hponcxomnem/le N HAYAJIbHbIC
ITalbl PAa3BUTHUSA KU3HHU HA 3emure

AHanu3 1 OLEHKAa Pa3IMYHBIX TUIIOTE3 IPOUCXOKICHHUS
xu3HU. [loydeHue npeacTaBieHus 00 YCI0KHEHHH KUBBIX
Op TaHU3MOB Ha 3eMJI€ B IIPOLIECCE IBOJIIOLMH.

YMeHue sKCIepUMEHTAIbHBIM ITyTEM BBISBISATH aJJallTUBHbIE
0COOEHHOCTH OPraHU3MOB, UX OTHOCUTEJIbHBIN XapakTep.
O3HaKOMJIEHHE C HEKOTOPBIMU ITPEICTABUTENSIMU PENKUX U
MCYE3al0IINX BUJOB PACTEHUN U )KUBOTHBIX.

[IpoBenenue onucanus ocodeit 0HOTo BUA 110
MOP(HOJIOTHUECKOMY KPUTEPHIO MPU BBIOJTHEHUN
nabopaTopHoil paboThl. BelsiBienue uept
PUCHOCOOICHHOCTH OPraHU3MOB K Pa3HBIM cpeiaM

oOuTanus (BOAHOM, HA3eMHO-BO3AYIIHOM, TOYBEHHOM)




Hctopus passurus
IBOJIIOLIMOHHBIX Hel

N3yuenue Haciaenus 4eI0BEYECTBA HA IIPUMEPE 3HAKOMCTBA
C UCTOpHUEN pa3BUTHSA IBOMOLUMOHHBIX uiaen K. Jlunues, 7K.
b. Jlamapka Y. /lapBuna. OueHuBanue poyiu
HBOJIIOIMOHHOTO Y4€HHUS B (POPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAay4YHOM KapTuHbI Mupa. Pazsurue
CHOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOU MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
IIPU3HABAs IPABO JIPYroro 4eJ0OBEKa Ha MHOE MHEHHE

MI/IKPOC)BOJHOIII/IH H
MaKpoO3BOJIOLMSA

O3HaKOMJICHHE ¢ KOHIIEMITUEH BHIA, €€ KPUTEPHUSIMH,
110100 IPUMEPOB TOTO, YTO MOMYJISAIHSI — CTPYKTYpHASI
C€IMHUIIA BHAA U SBOJIIONHH. O3HaKOMIICHHUE C
JBIDKYIIIUMHUCS CUJIAMU DBOJIIOIMH U €€ JI0Ka3aTeIbCTBAMHU.
YcBOGHHUE TOTO, YTO OCHOBHBIMU HANPABICHUSIMH
SBOJIIOIIMOHHOTO TIpOrpecca SIBISIOTCS OMOJIOTHYECKHI
Mporpecc U OMOJOTHYECKUN perpecc. Y MEHne OTCTauBaTh
MHEHHE, O COXPAHEHUH OMOJIOTHYECKOTO MHOTO00pa3Hs Kak
OCHOBE YCTOMYHBOCTH OMOC(hHEPHI M MPOTPECCUBHOTO €€
pa3BUTHs. YMEHUE BBISBIIATH

MIPUYHUHBI BEIMUPAHWS BHJIOB

MNPOUCXOXKIEHUE YEJIOBEKA

AHTpONOreHes

AHanu3 1 OIIEHKA Pa3JIMYHbIX TUTIOTE3 O MPOUCXOKICHUHT
yenoBeka. Pa3Butue yMeHUs CTpOUTH JOKa3aTelbHYI0 0a3y
110 CPABHUTEIHLHOM XapaKTEPUCTUKE YEIOBEKA U TPUMATOB,
JOKa3bIBasi UX POJCTBO. BhIsSBIEHNE 3TAallOB SBOIOLUU
YyeJI0oBeKa

YesroBeueckne pacol

YMeHue 10Kka3bIBaTh PABEHCTBO YEJIOBEUECKUX pac Ha
OCHOBAaHUU UX POJICTBA U €IUHCTBA MPOUCXOKICHHUS.
Pa3BuTHe TONEpaHTHOCTH, KPUTHKA pacu3Ma BO BCEX €ro
IPOSIBICHUSIX

OCHOBBI 3KOJIOI'MH

JKOJIOTHSI — HAYKa 0
B3aUMOOTHOUIEHUSIX OPTAaHN3MOB
MexIay co00i U OKpY KaKoIel
cpenoi

W3ydenune 3K0JI0ruuecKkux (pakTopoB U UX BIMSHUS HA
OpraHu3Mbl. 3HAKOMCTBO C 3KOJIOTHYECKHUMH CUCTEMaMH, UX
BHUJIOBOU M IPOCTPAHCTBEHHOM CTPYKTYpaMH. Y MEHUE
O0OBSACHATH IPUYUHBI YCTOMYUBOCTU U CMEHBI SKOCUCTEM.
O3HakoMJIeHHE C MEXBUAOBBIMU B3aUMOOTHOIIICHUSIMU B
9KOCUCTEME: KOHKYPEHIIUEH, CUMON030M, XUIIIHUYECTBOM,
apa3uTU3MOM. YMEHUE CTPOUTH SIPYCHOCTh PACTUTEIBHOTO
coo0I11ecTBa, MUILEBHIE LIETIH U CETU B OMOLIEHO3€e, a TAKKE
9KOJIOTUYECKHE THUPaMU/JIbl. 3HAHUE OTIMUUTENbHbBIX
MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpo3KOCHCTEMBI
U yp6oskocucTteMbl. OnycaHue aHTPOIIOT€HHbIX W3MEHEHHH
B €CTECTBEHHBIX MPUPOAHBIX JIAHAIIAPTAaX CBOCH MECTHOCTH.
CpaBHMTEIBHOE ONMCAHUE OJHOM U3 €CTECTBEHHBIX IPU
POJHBIX CUCTEM (HaIpUMeD, Jieca) U Kakoi-HUuOy b
arposKOCHCTEMBI (HaIIpUMep, MILEHUYHOTO MOJIs).
CocrapneHue cxeM Mepeiaur BEIeCTB U SHEPIHH 10 LETsIM
NUTAHUS B IPUPOTHOM SIKOCUCTEME U arpolieH03e

Bunocdepa — rnodanbHan
JIKOCHCTEMA

Oznakomnenue ¢ yuenuem B. 1. Bepuaackoro o 6uocdepe
Kak 0 1100aibpHOM 3kocucTeMe. Hannuue npencraBieHus o
CXeMe PKOCHCTEMBI Ha mpruMepe Ouochepbl, KpyroBopoTe
BEIIIECTB M MPEBPAIICHUH SHEPTHH B Onocdepe. YMeHue
JIOKa3bIBaTh POJIb JKUBBIX OPraHU3MOB B OHocdepe Ha
KOHKPETHBIX NMPUMEpax

buocdepa n yesoBek

Haxoxaenue cBsi3u n3MeHeHus B buocdepe ¢
IOCIHECACTBUAMU ACATCIBHOCTH YCJIOBCKA B OKPY)KaIOH_[eI\/’I




cpene. YMeHue onpeaensaTh BO3AecTBIE
IIPOU3BOJICTBEHHON JEATEIBHOCTH HA OKPYKAIOLYIO CPEY B
obnactu cBoelt Oynymeii npodeccun. O3HAKOMIICHHE C
1J100aTbHBIMH SKOJIOTHYECKUMHU MTPOOJIeMaMH U yMEHUE
ONPENEINATh NyTH UX peweHus. OnucaHue U NpakTUUECKOe
CO3JaHME HCKYCCTBEHHON SKOCHCTEMBI (IIPECHOBOAHOIO
akBapuyMma). Perienue skooruyeckux 3azaad.
JleMOHCTpHpOBaHUE YMEHUS TOCTAHOBKH LIEIEH
JEeSITENIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOM J€ATEIbHOCTU
JUIS TOCTUKEHUS IOCTABJICHHBIX LIEJIeH, peABUICHUS BO3
MOYHBIX PE3YJIbTaTOB 3TUX JEHCTBUM, OPraHU3aALMU
CaMOKOHTPOJISl M OLIEHKHU MOJyYEHHBIX PE3YJIbTaTOB.
OO6ydeHnue coOMI0ICHUIO TIPAaBUII TIOBEJIEHUS B IPUPO/IE,
OEepeKHOMY OTHOIIEHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHusiM, )KUBOTHBIM U MX COOOIIECTBAM) U X OXpaHeE.

BUOHHUKA
Buonnka Kak 0HO U3 HalNpaBJie- O3HakoMJIeHHE ¢ TPUMEpPaMU UCTIOIb30BaHUS
HMI 0M0/10TMH U KMOEPHETUKHU B XO3SIIICTBEHHOH J€ATEIbHOCTH Jto/iel Mopdo-

(GyHKIMOHAIBHBIX YEPT OpraHU3alMu PAaCTCHUH U
JKABOTHBIX IPU CO3JJaHNUN COBEPIICHHBIX TEXHUUYECKHUX
CHUCTEM U YCTPOMCTB I10 aHAJIOTUU C )KMUBBIMH CHCTEMAMHM.
3HAKOMCTBO C TPyOUaThIMHU CTPYKTYpaMH B >KUBOM MpUpoie
1 TEXHUKE, a9POIMHAMUYECKUMH U THIPOINHAMUYECKUMHU
YCTPOWCTBAMU B )KMBOM MPHUPOJIE U TEXHUKE.

YMeHue cTpouTh MOJIENN CKIaA4aTON CTPYKTYPHI,
HCIIOJIb3YEMBIE B CTPOUTENBCTBE

YYEBHO-METOAMYECKOE U MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE
[TPOI'PAMMbBI YUEBHO! JIUCLIUTIIVHBI «BUOJIOTUST»

OcBoeHue nporpaMMbl yaeOHOM TUCHUTUIUHBI «brosorusy npeamnoiaraeT Haluyue yueoOHoro
KaOuHeTa yIOoBIIETBOPSIOMUN TpeboBaHusIM CaHUTAPHO-3MUAEMHOIOTHYECKUX TIPABHII 1 HOPMATUBOB
(CanlluH 2.4.2 No 178-02) 1 ocHaIIeHHBINA TUIIOBBIM 000PYI0BAaHUEM, JOCTATOYHBIM JIJIsI BHITIOJTHCHUS
TpeOOBaHUN K YPOBHIO MOJATOTOBKU O0YUYaAOLIUXCS.

KaGunert ocHarieH MyabTUMEAUIMHBIM 000PyIOBaHUEM, TIOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNIbHOTO MpoIiecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO HHPOPMAIHUIO 110 OMOJIOTHH,
CO3/aBaTh MPE3EHTAIIH, BUICOMATEPHAIIbI, UHBIE JOKYMEHTHI.

B cocTaB yueOHO-METOAMUECKOTO U MAaTePUAIbHO-TEXHHUECKOTO 00eCeYeHUs MPOrpaMMbl
y4eOHOM TUCIUILTUHBI «BHOOTHSD BXOIAT:

* MHOTO()YHKITMOHATIbHBIM KOMIUJIEKC MTPEToAaBaTes;

* HarJIsIIHbIE TOCOOUS (KOMILIEKTHI YUeOHBIX TaOIuIl, MJIAKATOB, IOPTPETOB BBLAAIOIIUXCS YUCHBIX,
JUHAMHYECKHE MTOCOOUS, UILTIOCTPUPYIOIINE OMOJIOTUYECKUE TPOECCHI, MOJIEIH, MYJISDKH U
MUKpOTpenapaTsl OUOJIOTHYECKUX 0OBEKTOB U Jp.);

* UH(pOPMAIIMOHHO-KOMMYHHUKATHUBHBIE CPE/ICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOHS;

* KOMILIEKT TEXHUYECKOW TOKYMEHTAIIMH, B TOM YHCJIe MaclopTa Ha CpeACTBa 00YUYEeHUS, UHCTPYKIUU
M0 MX UCTOJIh30BAaHUIO U TEXHHUKE 0€30MaCHOCTH;

* OuONMMOTEeUHBIN PoH.

B OubnuoTeunsiii poua BXoaAaT yueOHUKH, yueOHO-MeToandeckrue KoMIuekTsl (YMK),
obecrneunBaroIre OCBOCHNUE y4eOHON AUCIUIINHBI «BHONIOTH), pEKOMEHIOBAaHHbBIE WIIN JIOTYIICHHbBIE
JUISL KCTIOJIb30BaHUS B MPO(ecCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3AIMSIX, PEATU3YIOIINX
o0pa3oBaTeNbHYIO MPOTpaMMy cpeiHero obiero oopazoBanus B npenenax ocoenust OITOIT CIIO na
6a3e ocHOBHOTO 00111ero 0OpasoBanus. bubnuoreynslit (GOHI JAOMOTHEH SHIUKIOTEAUIMHY,
CIPaBOYHHUKAMHU, CIOBAPSIMH, HAYYHOU U HAYYHO-TIOMYJISIPHOM TUTEPATypOi U JPYroi IUTepaTypoit mo
Pa3HBIM BOMpPOCcaM OHOJIOTHH.

B mpotiecce ocBoeHust mporpaMMbl YUeOHOW TUCITUILUIUHBI « BUOIOTHS CTYJIEHTH HUMEIOT
BO3MOXHOCTH JOCTYIA K JIEKTPOHHBIM Y4eOHBIM MaTepHaliaM Mo OMOJIOTHH, UMEIOIINUMCS B CBOOOTHOM



noctyne B cucteme HTepHeT (31eKTPOHHBIM KHUT'aM, IPaKTUKyMaM, TectaM | 1p.). [Tucemo
MunuctepcTBa Hayku u oOpazoBanust PO ot 24.11.2011 Ne M/I-1552/03 «O06 ocHamienuu oOrie-
00pa30oBaTeNbHBIX YUPEKACHUH YIeOHBIM U yueOHO-1a00paTOpHBIM 000PYIOBAHUEM).

PEKOMEHAYEMASA JINTEPATYPA
[ns cryneHTos
benses J[. K., Joimwuy I'"M., Ky3neyosa JI.H. u op. buonorus (6a30Bblii ypoBens). 10 kinacc. —
M., 2014.
Honyesa A.1O. buonorus. Bech mKobHBIN Kypc B cxemax u Tadbnunax. — M., 2014.
Jlykamxun A. C., Pyyun A. b., Cunaesa T. b. u op. buonorusi ¢ 0CHOBaMHU 9KOJIOTUHU: YUeOHUK
JUI CTYJ. YUpEXIAeHUN BbIcIL. oOpa3oBanus. — M., 2014.
Mamonmos C. I'., 3axapos B. b., Kosnoea T. A. buonorus: yueOHUK A5 CTY[. YUpexKACHUN
BbICIIL. 0Opa3oBaHus (OakanaBpuar). — M., 2014.
Huxumunckas T. B. buonorus: kapMaHHbIN cripaBoyHUK. — M., 2015.
Cusoenaszos B. U., Aeagponosa U. b., 3axaposa E. T. buonorus. OOmias 6uosorus: 6a30BbIii
ypoBeHsb, 10—11 xmacc. — M., 2014.
Cyxopyxosa JI. H., Kyumenko B. C., Heanosa T. B. buonorus (6a30Bbiii ypoBeHb). 10—
11 kmacc. — M., 2014.
Jns nmpenogaBareneit
®denepanbHbIit 3aK0H OT 29.12.2012 No273-D3 «O6 obpazoanuu B Poccuiickoit deaepanum.
[Tpuka3z Muno6pnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu uzmenenuit B [1pukas
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne 413 “O6
YTBEPKICHUH (PellepaTbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPeAHErO (IIOJIHOTO)
obmerooopa3zoBanHus’».
[Tucemo [lemapramenTa rocy1apcTBEHHON MOJIMTUKH B c(hepe OATOTOBKHA pab0OUYUX KaJApOB U
JI1O Muno6prayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHnmanuu 1mo opraHu3aiyy moayde-
HUS cpeliHero oOIiero o0pa3oBaHus B IpeIeax OCBOEHHS 00pa30BaTeIbHbIX MPOTPaMM CPEIHETO
npodeccHoHaIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIEro 0Opa3oBaHus C y4ETOM TpeOOBaHUMA
(benepanbHBIX FTOCYAaPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB U MOJTy4aeMol Tpodeccuu uin
CHEIHAIbHOCTH CPEIHEro MpodecCuoHaTLHOTO 00pa30BaHUSY.
Opnosa D. A. VIcTopust aHTPOIIOJIOTHYECKUX YICHUH: yaeOHUK i1 By30B. — M., 2010.
Ilexos A. I1. buonorus, reHeTruka u napasutoJiorusi. — M., 2010.
Yeoviuwes H. B., [punesa I'. I'. buonorus. — M., 2010.
NuTepuer-pecypcbl
www. sbio. info (Bcs 6uonorus. CoBpemeHHast OMOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
www. window. edu. ru (Enunoe okHO mocTyma k o0pa3oBarenbHbIM pecypcam MHTepHeTa 1o 6no-
JIOTHH).
www.5Sballov. ru/test (TecT st aOUTYpHEHTOB 0 BCEMY IIKOJILHOMY KypCy OHOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHUKaIIMOHHBIE BUKTOPUHBI IO OMOJIOTUH —
HKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).
www. biology. ru (buosiorust B OTkpbiToM KoJuTeKe. CallT COMEPIKUT FIMEKTPOHHBIN YICOHUK 110
6uonorun, On-line TecThr).
www. informika. ru (OnekTpoHHBbIH y4eOHUK, OOJIBIION CIUCOK HHTEPHET-PECYPCOB).
www. nrc. edu. ru (buonorndeckas kapTuna Mupa. Paznen KoMnboTepHOro yueOHuKa, pa3pado-
TaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
www. nature. ok. ru (Penkue u ucuesaromniue )xuBoTHble Poccun — npoekt JK0JI0THYecKOTo
uentpa MI'Y um. M. B. JlomoHOCOBA).
www. kozlenkoa. narod. ru (s TeX, KTO YUUTCs caM M YUUT JIPYTUX; OYHO U JUCTAHLUOHHO,
OMOJIOTHH, XUMHH, JPYTUM TIPEIMETaMm).
www. schoolcity. by (buonorus B Bonpocax u oTBeTax).
www. bril2002. narod. ru (buonorus ans mkoasHUKOB. KpaTkas, KOMIIaKTHAsI, HO IOCTATOYHO
noipobHast uHpopmanus no paszaenam: «Oomas Guonorus», «boranukay, «300y0rusy», «deno-
BEK»).



TemaTnueckuii IJIaH U coiepxkaHue y4eOHoi qucuuninubl «buosorus»

Cpok oOydenus 3 roga 10 mecsiies
[podeccus: 43.01.09 Tlosap, konauTEp

TOTOBBIX MUKpOIIpCIIapaTax, X OIMMCAHHUC. CpaBHeHI/Ie CTPOCHUS KIICTOK paCTeHI/Iﬁ M )KNBOTHBIX
110 TOTOBBIM MHKPOIIPCIIapaTaM.

1 xypc
HaumenoBanue pasznenon Conepxanue yueOHOTO MaTepHala, JabopaTopHble paOOThI M IPAKTHYCCKUC 3aHATHSI, O0beM gacoB YpoBeHnb
U TeM caMOCTOsITeNIbHAs paboTa 00y4aromuxcs, Kypcopasi padoTa (mpoekT) (eciu npeaycMOTPEHBI) OCBOCHHUS
1 2 3 4
Paspnen 1. Beeaenmue. [Ipu3Haky *KUBBIX OPraHU3MOB U UX MHOTOOOpa3ue. YpoBHEBasi OpraHu3alus KUBOU MPUPOIbI U 6 2
aBOJTIONMS. MeToAbl TO3HAHUS KUBOU MPUPOIbl. OOIIHE 3aKOHOMEPHOCTH Orooruu. Poiib
ouosiornu B GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPA U TPAKTUUECKON
NESITETFHOCTH JIF0/IeH. 3HaueHHEe OMOJIOTHH TTPH OCBOCHUM MTPOECCUI CPETHETO
pohecCHOHATHLHOTO 00pa30BaHMSI.
Paspen 2. YueHnue o kierke
Tema 2.1. Yuenue o CopepxaHue yueOHOro Marepuasa 40
KJIeTKe 1. | Knerka — snemeHTapHasi )KMBasi CHCTEMa U OCHOBHAS CTPYKTYPHO-(PYHKIIMOHAIbHAS 6 2
€IMHUIIAa BCEX JKUBBIX OpraHu3MoB. Kpamkas ucmopus uzyyenus kiemku. Knerounas
TEOpUs CTPOCHHS OPraHU3MOB
2. | Xumuyeckasi opranusamnus kjierku. OpraHndecKkrie U HeOPraHWYeCKHUE BEIIECTBA KICTKH 10
U SKMBBIX OPraHu3MOB. benku, yrieBo/ibl, TUIUAbL, HYKIEUHOBbBIE KUCIOTHI U UX POJb B
KJICTKE.
3. Crpoenue u pyHKkuumn KjiaeTku. [I[pokapruoTndeckrue U 3yKapuOoTHYECKHUE KIETKU. Bupychl 12
KaK HekJieTouHas (hopMa )KU3HU U UX 3HaueHue. bopb0a ¢ BUpYyCHBIMU 3a00JI€BaHUSIMU
(CIIUA u np.) Huronnasma u kierounas Mmemopana. OpraHouibl KJIETKH.
4. | O0MeH BellecTB U NMpeBpallleHle YHEPIruu B KJeTKe. [lnactuyeckuii u sHEpreTHIecKuii 6
obmeH. Ctpoenue u Qynkuuu xpomocom. JIHK — Hocutens HacneacTBEHHON MHPOPMAITIHL.
Pernukamus JJHK. I'en. 'eneTnyeckuii kon. buocrunres Oenka.
5. | ZKu3HeHHBbIH HUKJI KIeTKU. KIeTku 1 ux pazHooOpas3re B MHOTOKJIETOUHOM OpraHu3Me. 2
Huppepenyuposka knemox.. Mutos. Llutokunes.
KonTpospHast pabota mno teme 2.1 2
Ilpakmuueckoe 3anamueNel HaGnronenue KJIeTOK paCTEeHUN U )KMBOTHBIX 101 MUKPOCKOIIOM Ha 2




CamocrosiTesibHast padoTa 00y4arOMXCst
Cucrtemarnueckasi IpopadOTKa KOHCIIEKTOB 3aHATHIA, y4eOHOU U IOTIOJIHUTENBHON JIUTEPaTyphl
(mo Bompocam k maparpadam, riaBaM yaeOHbIX TOCOOHIA, COCTABICHHBIM MTPEIOAaBaTEIEM ).

IMpumepHbie TeMbl pedepaToB (T0KJI10B), HHAMBHIYAJbHBIX MPOEKTOB 6
» Knnerouynas teopust CTpoeHHS OpraHn3MoB. VICTOpHS U COBPEMEHHOE COCTOSIHUE.
» HacnencrBennast naopmMaryst v nepeada ee 13 MoKoJCHHs B TOKOJICHHUE.
Tema 2.2. Opranusm. CopepxaHue yaeOHOT0O MaTepralia 40
Pa3mHo:xkeHnune u 1. | Pa3amHoxkeHue opranusmMoB. Opranusm — eauHoe 1enoe. MHOrooOpasue opraHu3MoB. 12
UHAUBUAYAJIbHOE Pa3mHOkeHne — BajkHelIee CBOMCTBO XKUBBIX opranu3moB. [lonoBoe u 6ecrniosnoe
pa3BUTHE OPraHU3MOB pazMHoxeHune. Meito3. O0pa3oBaHKe NOJOBBIX KJIETOK U OIJIOJIOTBOPEHHE.
2. | InauBMayabHOE pa3BUTHE OPraHu3Ma. DMOPHOHAIBHBIN ATal OHTOreHe3a. OCHOBHBIC 14
CTauu AMOpUOHANILHOTO pa3BUTUA. Opeanozernes. [locmambpuonanvHoe passumue.
CXoAcTBO 3apOBIIIEH MpeICTaBUTEICH Pa3HBIX TPYIIIT TO3BOHOYHBIX KaK CBHJIETEILCTBO UX
HBOJTIOIIMOHHOTO PoACTBa. [I[pHUnHBI HAPYIICHWH B Pa3BUTHU OPTraHU3MOB.
3. | InauBHayaabHOE pa3BUTHE YeaoBeka. PenpoaykTuBHOE 310poBke. [locnencTBus 10
BITMSTHHSI QJIKOTOJIsI, HHKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arPsI3HCHHUS CPE/Ibl Ha Pa3BUTHE
YeJlI0BeKa.
4. KonTtpoapHas pabora o teme 2.2 2
5. Ilpakmuueckoe 3ausamue Ne2 BuisBIeHHE U OTTMCAaHUE TTPU3HAKOB CXOJCTBA 3apOAbIIIECH 2
YeJI0BEKA U APYTUX MO3BOHOYHBIX KaK JI0KA3aTEIbCTBO UX IBOJIIOIIMOHHOTO POJICTBA
CamocTrosiTesqibHasi padoTa 00y4arOIMXCs
Cucremarndeckasi mpopabOTKa KOHCIIEKTOB 3aHATUH, y4€OHOUM W IOTIOJIHUTEILHOW JIUTEPaTyphl
(o Bompocam k naparpadam, riaBaM ydeOHBIX TTOCOOHIA, COCTABIEHHBIM MPEIOaBaATEIEM ).
3. OcHoBbl renetukn U | Conepxanue yueOHOro Marepuaa 54
ceJleKIUH 1. | OcHOBBI y4eHUSs 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTHU. ['eHeTHKa — HayKa O 20
3aKOHOMEPHOCTSX HACJIEeICTBEHHOCTH U M3MEHYMBOCTU opranu3moB. ['. Menaens —
OCHOBOIIOJIO)KHUK M'eHETUKH. | eHeTHYeckasi TepMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI T€HETUKH,
ycranoBieHHbIe ['. Mennenem. MOHOTHOpUAHOE U TUTHOPUIHOE CKPELMBaHUE
XpoMocoMHas Teopusl HACIECTBEHHOCTH. B3aumodeticmaue cenos. I'eHeTHKa oA,
Cyennennoe ¢ noiom Haciedosanue. 3HaU€HUE TEHETUKHU JJIs CENEKIIMH U MEUIIHBIL.
HacnenctBennsie 00sie3HN YeoBeKa, MX NPUYUHBI U PO(DUITAKTHKA.
2. | 3akoHOMepHOCTH U3MEeHYUBOCTH. HaciencTBeHHas, Wi TeHOTUIIHYECKasl, U3MEHUYHBOCTb. 14
MoaudukanronHas, UM HeHacleACTBeHHAs, U3MEHYNBOCTh. [ eHeTnka yenoBeka. [ eHeTrnka
U MeIUIIMHA. MaTepHualibHble OCHOBBI HACTIEJICTBEHHOCTH U U3MEHUMBOCTH. [ eHeTHKa U
IBOJIIOIIMOHHAS TeopHsl. [ eHeTHKa MOmyIIsIIHii.
3. | OcHOBBI ceJIeKIHM PacTeHMil, )KUBOTHBIX H MUKPOOPraHU3MoB. [ 'eHeTnka — 10

TeopeTHUecKasi OCHOBaA cesieKIuu. OJ0MalTHMBaHKUE )KUBOTHBIX U BhIPALIMBAHNE
KYyJbTYPHBIX pAaCTE€HUI — HavyaJbHbIE dTaIlbl cenekuuu. Yuyenue H. 1. BaBunoBa o nentpax




MHOT000pa3usi ¥ MPOUCXOKACHUS KyIbTYPHBIX pacTeHU. OCHOBHbBIE METO/IbI CEJICKIIUU:
ruOpuIU3aIys U UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JJOCTHXKEHUS COBPEMEHHOM CEIeKIINU
KYJIbTYPHBIX PACTEHUMN, JOMAIIHUX KUBOTHBIX U MUKPOOPIraHU3MOB. buorexHosorus, ee
JOCTH>KEHUS U NEPCHEKTUBBI Pa3BUTUS. Dmuueckue acnekmul HeKOmopwvix 00CMUICEHULL 8
buomexnonozuu. Knonuposanue srcusomuuix (npodiemvl KIOHUPOBAHUS YENI08EKA

KoHnTponpHas pabora no pazueny 3

Ilpakmuueckoe 3anamueNe3 PelnieHne reHeTHUECKUX 3a1a4.

CamocrosiTesibHast paboTa 00y4yaromMXxcst

CucremaTnueckas nmpopadOTKa KOHCIEKTOB 3aHATHH, yueOHO! U JOMOJHUTENBHON JTUTEPaTyphl
(mo Bompocam k naparpadgam, riaaBaM yueOHbIX TOCOOHI, COCTaBIEHHBIM ITPENOAaBaTeNeM ).
IIpumepHbIie TeMbl pedepaToB (I0KIAA0B), HHAMBUIYAJTbLHBIX IPOEKTOB

* JlpamaTHyecKue CTPaHUIIBl B HCTOPUH Pa3BUTHS TCHETUKH.

* Ycrexu cOBpeMEeHHOW TeHETHKH B MEIMITUHE U 3[paBOOXPAHEHUH.

Pa3zgea 3. Yuenue o 3BoO

JIIOIU U

Tema 3.1.

Conepkanue yaeOHOro MaTepuaia

38

IIpoucxoxnenue u
pa3BUTHE )KU3HU HA
3emJie. JBOJIIOLIMOHHOE
yueHHue.

1. IIpoucxoxkaeHue U HaYaJIbHbIE 3TANBI PA3BUTHS KU3HU Ha 3emJie. [ MoTe3bl
IIPOUCXOXKICHUS KU3HU. M3ydueHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3ZHUKHOBEHUS, Pa3BUTHS
U CyLICCTBOBAHMS KU3HU Ha 3eMJIe. Y CII0KHEHUE KUBBIX OPIraHU3MOB B IIPOLIECCE
sBoJiroLIMH. MHOrooOpasue »HBOro MUpa Ha 3eMJle U COBPEMEHHAsl €ro OpraHu3alysl.

10

2. HcTopusi pa3BuTHS IBOJIONMOHHBIX Uael. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHH HBOJIIOIMOHHBIX HACH B Onosoruu. DBosonnonHoe ydenue Y. JlapBuHa.
EcrecTBennbIit 0TO0D. POJTH 2BOIIOIIMOHHOTO YUYeHHS B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MUpA.

10

3. MuxpossBoJsronusi 1 Makpo3soJronus. Konuenuus suaa, ero kpurepuu. [lomynsauus —
CTPYKTYpHasi €AMHUIA BUJIA U HBOJIIOLMU. J[BIoKyIue cuiibl 3Bosronny. CHHTETHYECKast
Teopus dBotonnud. MukposBoonus. CoBpeMeHHbIE IPEICTABICHUS O BUI000pa30BaHUH
(C. C. YerBepukos, U. U.I1Imansraysen). Makpossoitonus. JlokazareabcTBa 3BOJIOLUH.
CoxpaneHnue 6uon02u4eck020 MHO2000pasuUs KAk 0CHO8A ycmoudugocmu ouocgepul u
npoepeccusrozo ee pazeumus. [1lppuunHbl BBIMUpaHus BU10B. OCHOBHbIE HAIIPABJICHUS
ABOJIIOIIMOHHOTO Mporpecca. buonornyeckuit mporpecc U OMOJOTHUYECKHI perpecc

12

KonTtponeHas padota no teme IlpoucxoxaeHue u pa3BuTHe )KU3HU Ha 3eMiie. DBOTIOLIMOHHOE
yuyeHHe

Ilpakmuueckoe 3anamueNe4 Ornmcanue ocoOelt 0THOTO BHA IO MOP(OIOTHUECKOMY
kputeputo. [IpucnocobneHne opraHu3MoB K pa3HbIM cpesiaM 0OuTaHus (BOJHOM, HA3eMHO-

BO3,Z[y1_HHOI71, HOQBCHHOﬁ). Ananus u OIICHKA PA3JIMYHBIX TUIMIOTC3 MPOUCXOXKIACHUS JKU3HU.




CamocrosiTesibHast paboTa 00y4aromMXxcst

Cuctemaruueckasi IpopadOTKa KOHCIEKTOB 3aHATHIA, y4€OHOU U IOTIOIHUTENBHON JTUTEPaTyphl
(mo Bompocam k maparpadam, riaBaM yaeOHbIX TOCOOHIA, COCTABICHHBIM MTPEIOAaBaTEIEM ).
IIpumepHbIie TeMbl pedepaToB (I0KIAA0B), HHANBHIYATbHBIX IPOEKTOB

* lcropus pa3BuTHs 3BOJIONUOHHBIX uael 1o Y./lapBuHa.

* «Cucrema npupoe» K.JIuHHes 1 ee 3HaUeHue 11 pa3BUTHS OUOJIOTHUH.

* COBpEMEHHBIE ITPEJICTABICHMS 0 MEXaHU3MAX U 3aKOHOMEPHOCTSAX IBOJIIOIUHU.

* CoBpeMEHHBIE ITPEJICTaBICHUSI O 3apOXKACHNUN KU3HU. PaccMOTpeHre U OlleHKa pa3-
JMYHBIX TUIIOTE3 IPOUCXOXKICHUS

» CoBpeMEHHBIH 3Tan pa3BUTH YesloBeuecTBa. Yenopeueckue pacbl. OnacHOCTh pa-

cu3Mma.

Tema 3.2.
IIpoucxoxnenue
YyeJI0BeKa

Conepxkanue yaeOHOro MaTepuasa

20

1. | AuTponorenes. OBomtonus npuMaToB. COBpeMEHHbIE TUIIOTE3bI O MPOUCXOKICHUN
yenoBeka. Jloka3aTenbcTBa poACTBa YeIOBEKa C MIIEKOMUTAIOLIIUMHE KUBOTHBIMU. DTaIlbl
9BOJIFOLIUH YEJIOBEKA.

10

2. | YenoBeueckue pacbl. PojcTBO M €IMHCTBO IPOMCXOXKICHUS YeIOBeUYeCKuX pac. Kpurnka
pacusMa.

KonTtponbHas padota no paszneny IIpoucxoxiaeHue yejoBeKa

CamocrosiTesqibHasi padoTa 00y4yarOmXxcst

Cucremarnydeckasi mpopabOTKa KOHCIIEKTOB 3aHATUH, y4EOHOUW W IOTIOJIHUTEILHOW JTUTEPaTyphl
(o Bompocam k maparpadam, riaBaM ydeOHBIX TOCOOU, COCTABICHHBIM MPEIO/IaBATEIIEM ).
IpumepHbIie TeMbl pedepaToB (0KJIA10B), HHAMBUIYATbHBIX IPOEKTOB

» CoBpeMEHHBIH Tan pa3BUTHs YesloBedecTBa. Yenoseueckue pacbl. OmacHOCTh pa-

cU3Ma.

4. OCHOBBI DKO0JIOTHH

30

4.1 OCHOBBI IKOJIOTHH

Cogepxanue yueOHOro Marepuala

1. IKOJIOTHSI — HAYKA 0 B3AHMOOTHOILICHUSIX OPTaHU3MOB MEKIY CO00H M OKPY KAIOLIeH
cpenoii. Dxosioruueckue GakTopbl, UX 3HAYEHHUE B )KU3HU OPraHU3MOB. DKOJIOTHYECKUE
cucTteMbl. BusoBas 1 mpocTpaHCTBEHHAs CTPYKTypa 3kocucTeM. [luiieBbie cBs3H,
KPYTOBOPOT BELIECTB U NPEBPAIIEHUE SHEPIHH B SKOCUCTEMAaX. MeKBUIOBbIE
B3aMMOOTHOIIEHHUS B 3KOCUCTEME: KOHKYPEHIIHsI, CAMONO03, XMIITHUYECTBO, MTaPa3UTH3M.
Ipuuunvl ycmouiuugocmu u cmenst skocucmem. Cykyeccuu. VIckyccTBeHHbIE cOOOIIECTBA —
arpo3KOCHCTEMBI M YPOOIKOCHUCTEMBI.

10

2. Buocdepa — rnodanbHas s3xkocucrema. Yuenue B. U. Bepranckoro o 6uocdepe. Pons
XKHUBBIX OpraHu3MoB B Ouocepe. buomacca. KpyroBopor BakHeHIIInX 6MOreHHBIX
9JIEMEHTOB (Ha IpUMepe Yriepoa, a3oTa u Jp.) B buocdepe.




3. | buocdepa u yesoBek. M3menenus B 6nocdepe. [locieacTsus AeATEIbHOCTH YEIOBEKa B
OKpy»Karollen cpene. BoznecTBre nporn3BOACTBEHHON AEATEIbHOCTH Ha OKPYKAIOIIYIO
cpeny B 00J1acTH CBOei Oymytieit mpodeccun. I 1odanbHble 3K0102u4ecKue npobiemvl u
nymu ux pewieHus. JKOJIOTHs KaK TEOPETHUECKasi OCHOBA PAIlMOHAIBHOTO
PUPOIOIIONIB30BaHUsS U 0XpaHbl mpupoael. Hoocdepa. [IpaBuia moBepeHus oeii B
OKpYKaroIel mpupoJHOH cpeze. bepexHoe OTHOIIEHNE K OMOJIOTMYeCKIM 00bEeKTaM
(pacTeHusIM U )KUBOTHBIM U MX COOOILIECTBAM) U UX OXpaHa.

10

KontposbHast pabota 1o pazaeny OCHOBbI IKOJIOTHI

N

Ilpakmuueckoe 3anamueNe5 Onricanre aHTPONIOTEHHBIX U3MEHEHUI B €CTECTBEHHBIX TPUPOIHBIX
nauaagTax CBOC MECTHOCTH.

CpaBHUTENBHOE ONMCAaHUE OJJHOW U3 €CTECTBEHHBIX MPUPOIHBIX CUCTEM (HAIIpUMeEp, Jeca) U
KaKoM-HUOY/Ib arpo3KOCUCTEMBI (HarpuMmep, MIIEHHYHOTO M0JIf).

Cocmasnenue cxem nepeoayu 8ewjecme u SHep2uU nO Yensam NUMAarus 8 npUpoOOHOU dIKocucmeme u
6 azpoyenose.

Pemenne skoornvyeckux 3ajau.

CamocrosiTesibHasA padoTa 00y4aroLuXCcst

Cucremarndeckasi mpopabOTKa KOHCIIEKTOB 3aHATUH, y4EOHOUM W IOTIOJIHUTEILHOW JTUTEPaTyphl
(mo Bompocam k maparpadam, riaBaM ydeOHBIX TOCOOUI, COCTABICHHBIM MPEIO/IaBATEIIEM ).
IpumepHbie TeMbl pedepaToB (I0KJIA10B), HHAMBUIYATbHBIX POEKTOB

* Bo3zeiicTBre yenoBeka Ha MPUPOY Ha Pa3IMUHbIX TalaxX Pa3BUTHUS YEJIOBEUECKOTO
oOuiecTBa.

* BiiusiHue okpyxarolei cpesibl U ee 3arps3HeHHs Ha pa3BUTUE OPraHU3MOB.

* BiiusiHue kypeHus, ynoTpeOyeHrs ajaKoroid U HapKOTUKOB POJIUTENIIMUA HAa SMOPHOHATIBHOE
pasButTue peOeHKa.

* Butamunbl, epMeHThI, TOPMOHBI U UX POJIb B opranu3me. Hapymienus npu ux HeAoCTaTKe U
H30BITKE.

* [IpuunHbI ¥ rpaHULIBI YCTOWYMBOCTU OHOChEPHI K BO3ICHCTBUIO NESITENLHOCTH JIOCH.

* buoiieHo3s! (3KOCHCTEMBI) PA3HOTO YPOBHS U UX COTIOJYMHEHHOCTD B IJI00AbHOM IKOCHCTEME
— ouocdepe.

* BunoBoe u skonoruueckoe paznooOpasue OUoIeH03a Kak OCHOBA €ro YCTOWYUBOCTH.

* [ToBbIIeHNE TPOAYKTUBHOCTH (JOTOCHHTE3a B HCKYCCTBEHHBIX KOJIOTUYECKUX CUCTEMAX.

* Paznuunbie SKoNOTHYECKHe MTUPAMUIBI U COOTHOIICHHSI OPraHU3MOB Ha KaXKJIOM UX CTYIEHHU.

* [IyTu moBbIIeHNsT OMOTOTHYECKON TPOAYKTHUBHOCTH B UCKYCCTBEHHBIX DKOCHCTEMAX.

* Pons mpaBUTENHCTBEHHBIX U OOIIECTBEHHBIX AKOJIOTHUYECKUX OPTaHU3allMi B COBPEMEHHBIX
Pa3BUTHIX CTPAHAX.

5. buonuka

Buonnka kak oqHO U3 HanpaBJieHHii Ouo0ruu M KudepHeTUKH. PaccMoTpeHre GMOHUKON
ocobeHHocTel Mopho-(hr3M0IOTHYECKON OpraHU3aluy JKUBBIX OPraHM3MOB U MX HCIOJIb30BaHUS

10




JUTSL CO3JTaHUS COBEPIIICHHBIX TEXHUYECKIX CUCTEM M YCTPOMCTB 10 aHAJIOTUU C )KUBBIMU
cucteMaMi. [IpuHyunsl u npumepsvl UCNOIL30BAHUSL 8 XOZAUCMBEEHHOU 0esimenNbHOCMU 100ell
MOPGDHODYHKYUOHATLHBIX Yepm OP2aHU3aYUU PACMEHUN U HCUBOMHBIX

. [IpumepHbIe TeMbI pedepaToB (10KIAT0B), MHINBUAYAJIbHBIX MPOEKTOB

* ParnonanbpHOE MCTIOJIB30BAHNE M OXpaHa HEBO30OHOBIISIEMBIX ITPUPOTHBIX PECYPCOB

(Ha KOHKpPETHBIX PUMEPAX).

* OnacHOCTH III00ANBHBIX HapyIIeHUH B Onocdepe. O30HOBBIE «IIBIPBI», KUCIOTHBIE JTOKIH,
CMOTH U UX TPEAOTBpALCHHUE.

* DKOJIOTHYECKHE KPU3UCHI M IKOJIoTHYecKre Katactpodsl. [IpenoTBpanieHne nx BO3HUKHOBEHHSI.

HToroBasi KOHTpoJIbHas1 padoTa

Hroro 3a 1 kypc

240

Bcero

240
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