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Pabouas mporpamma oO1ieo0pa3oBaTeabHON yueOHON AUCHMILIMHBI pa3paboTaHa Ha
OCHOBE:

- penepanbHOTO TOCYAApCTBEHHOTO O0pPA30BATENBHOTO CTAaHAApTa  CPEAHETO
oOmiero o0pa3oBaHus, YTBEP)KIEHHBIH TpuKazoM MuHUCTEpCTBa OOpa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413 (¢ nononnenusimu, namenenusimu 2020 r.);

- IPOTPAMMBI  CpPEJIHEro 0O01ero o00pa3oBaHUs, YTBEPXKACHHON NpUKa30M
Munnpocsemienust Poccun ot 23.11.2022 Ne 1014 r.;

- pekomeHaauuii no peanuzanuu COO B mpenenax ocBOeHUs: 00pa3oBaTENbHOM
nporpammbl CI1O (nrcbmo Munnpocsemenust Poccun ot 01.03.2023 Ne 05-592).

Pabouas mnporpamma mpenHa3HaueHa i1 peaju3aluud  00pa3oBaTEIbHON
porpaMMsl cpeaHero oobmero oopazoBanus B npeaenax ocsoenust OIIOII CIIO na
0asze OCHOBHOro 0Omero oO0pa3oBaHHUs C IOJYYEHHEM OCHOBHOTO OOIIEro
oOpa3oBaHMsl B MporpaMmax MOJTOTOBKM CIELHUAIMCTOB CPEIHEr0 3BEHA IO
crnennasibHOCTH 39.02.01 ConmanbHas padora.

Paccmotpena u ogqoOpena YTBepxkaaro

Ha 3acenannu (LK maTemaruy €CKHX 3aM. JUPCKIopa

Y €CTECTBEHHOHAYYHEIX U ] ] /] Msummnuaa T.I.
ITpoTokon Ne_ 3 oT «vi’ ()6L» 03 2023r.
« 05 » 3 2023r.

[Ipencenarens Fi Kamenesa OB

Opranuzanus pazpadotunk: ['BIIOY «HpITBeHCKHIT MHOTONIPOPUIBHBIA TEXHUKYM)

PazpaboTtunk: Kamenera Onbra BimagumupoBHa, IpemnojaBaTesb BhICIICH
KBTU(PUKAIIMOHHOMN KaTEroOpuu
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HosicHuTeIbHAS 3aIUCKA

IIporpaMmma y4deOHOM AUCHUILUIMHBI «bHOJIOTHS» MNpeaHa3HadeHa JId HU3YYCHUS
OWoyorTMi B TIpEAeNiax OCBOEHHUS OCHOBHOH MPO(ECCHOHATBHON 00pa30BaTeIbHON
nporpammbl CITO Ha 6a3e 0OCHOBHOTO 00111€T0 00pa30BaHUSI.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuit @DI'OC cpeanero ob61iero
o0pa3oBaHusl, TPEIBABISAEMbIX K CTPYKTYpE, COJAEPKAHHUIO U pe3yibTaTaM OCBOCHUS
yueOHOM mucuuruinHbel  «buosorus», B COOTBETCTBUM ¢ PexomeHpanusiMud 10
OpraHu3allid TMOJY4YEHHUs CpeaHero oOmiero oOpa3oBaHMsl B TMpeAesiax OCBOCHUS
o0pa3oBaTeNbHbIX MPOrpaMM CpelHEro MnpodeccuoHaIbHOr0 00pa3oBaHUs Ha Oasze
OCHOBHOTO  oO0miero  oOpa3oBaHuUS C  yd4eToM TpeOoBaHuU  (enepaabHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TMOJy4aeMod mpodeccuu WiIn
CIEHHAIBHOCTH CPEIHETO TPOQPECCUOHATIEHOTO 00pa30BaHMUS.

Conepxanue MporpaMMbl y4eOHOW IUCHUIUIMHBI «buosiorus» HampaBieHO Ha
JTOCTH)KEHHE CIEAYIOIIMNX LENei:

- nojydeHue (QyHAaMEHTaIbHBIX 3HaHUK 0 Oumosormyeckux cucremax (Knerka,
Opranmsm, [lonymaums, Bua, ODkocucrema); HCTOPUHM PA3BUTHS COBPEMEHHBIX
MPEJCTABICHUN O KMBOM MPUPOJE, BHIJAIOIINXCSI OTKPBITUSIX B OMOJIOTMYECKON HAYKE;
poJii OMOJIOTMYECKOW HaykKd B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA; METOIAX HAYYHOTO [TIO3HAHUS;

- OBJIAJICHUE YMEHMSIMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMONIOTUYECKUX 3HAHUW B  TPAKTHYECKOM  JEATETbHOCTH  JIIOJIEH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHH; OIpEACNiaTh XUBbIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HAOJIIOICHHS 32 DKOCUCTEMAMHU C IEJIbI0 MX ONUCAHUS U BBIABICHUS] €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX W3MEHEHMI; HAaXOAUTh U aHAJIM3UPOBATh WH(OOPMALMIO O >KUBBIX
00BEKTaX;

- pa3BUTHUE T[IO3HABATEIIbHBIX HWHTEPECOB, HWHTEIJIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 0OydYarommxcsi B MPOLECCe M3YYEHUsS] OHOJOTMYECKUX SIBJICHUI;
BBLIAIOUIMXCS TOCTMXKEHUI OHMOJNOrUM, BOILIEAIIMX B OOIIEUYETIOBEUYECKYIO KYJIbTYpY;
CJIO’KHBIX U MPOTUBOPEUYMUBBIX MYTEH pa3BUTHUSI COBPEMEHHBIX HayYHBIX B3TJISJIOB, UJEH,
TEOpU, KOHLIENIUH, TUNoTe3 (0 CYIIHOCTH W MPOUCXOXKIACHUHM KU3HH, YEJIOBEKA) B
X0J1e pabOThI ¢ pa3TUYHBIMA UCTOYHUKAMU UHPOPMAIIUU;

- BOCHHTaHHE YOEKICHHOCTH B HEOOXOJMMOCTH IIO3HAHUS >KUBOW MPUPOJIBI,
HEOOXOJUMOCTH PAllMOHAIBHOTO MPUPOJIONOIL30BaHUS, OEpPEeKHOr0 OTHOIICHHUS K
MPUPOJIHBIM pecypcaM M OKpY’Karollel cpenie, COOCTBEHHOMY 3/I0pPOBbIO; YBa)KEHHUS K
MHEHHUIO OTMOHEHTA MIPH 00CYKIEHUN OMOJIOTUYECKHUX MPOOIeMm;

- WCIIOJIb30BAaHWE TPUOOPETCHHBIX OWOJIOTMYECKUX 3HAHWA W YMEHHUH B
MOBCEAHEBHOM MU3HU JJIs1 OLIEHKH MOCJIEICTBUIA CBOEH ACATENBHOCTU (U I€ATEIbHOCTH
JIPYTUX JIIOJIeH) MO OTHOIICHHUIO K OKpY’Kalolllel cpeje, 3A0POBbI0 JAPYTUX JIOJEH U
COOCTBEHHOMY 3/I0pOBbIO; O00OCHOBaHME U COOJNIOJIEHHE Mep NpOoUIAKTUKU
3a007eBaHUM, OKa3aHWe TMEepBOW TMOMOIIM MpU TpaBMax, COOJIOJIEHUE MPaBUI
NOBEACHUS B IPUPOJE.

1. O01mas xapakTepucTuKa y4e0HO! JUCHUIINHbBI



buonorus — cucrema Hayk, U3y4darollas BCE acCIEKThl JKU3HHU, Ha BCEX YPOBHSX
OpraHM3ali KUBOTO, HAYMHAasg C MOJEKYJSIPHOTO U 3aKaH4YMBas OHUOCQEPHBIM.
OO0bekTamMu W3y4deHHs] OWOJIOTUU SIBIISIIOTCS JKUBBIE OPraHU3MbI, UX CTPOCHHE U
KHU3HEACSITENbHOCTh, UX MHOr0oOpa3ue, MPOUCX0XKACHNUE, SBOIIOIUS U paclpeieiIeHIe
’KUBBIX OPraHW3MOB Ha 3eMJI€.

OO6mu1ast Omosiorus U3y4yaeT 3aKOHbl UCTOPUUYECKOTO U MHJIUBUAYAIBHOTO PA3BUTHS
OpraHU3MOB, OOIIME 3aKOHBI )KU3HU U T€ 0COOCHHOCTU, KOTOPBIE XapaKTEPHBI JJI BCEX
BUJIOB >KMBBIX CYIIECTB HA IUIAHETE, a TAaKKe HMX B3aUMOJICUCTBUE C OKpYKarouieh
cpenoit. buonorus, Takum 006pa3oMm, SIBISIETCS OJHOM M3 OCHOBOMOJIArAIOIIUX HAYK O
KU3HU, a BIIaZieHue OMOJIOTHYECKUMHU 3HAHUSIMU — OJHUM M3 HEOOXOJMMBIX YCIOBUMN
COXpaHEHUS KU3HU Ha TUTaHETe.

OcHOByY conepkaHus y4eOHOW JUCHUIUINHBI « BHONOrUs» COCTABISIOT CIEAYIOIINE
BEIyIIME UACH: OTJIMYUTEIbHbIE MPU3HAKK KUBOM MPUPOJBI, €€ YpOBHEBas
OpraHu3alys W 3BOJIOLMS. B COOTBETCTBHMM C HHMMH BBIIEIEHBI COJEP)KATEIbHBIE
JUHUMU: OWOJIOTHS KAaK Hayka; OMOJOTMYECKHE 3aKOHOMEPHOCTH; METOJbl HAyYHOTO
MO3HAHUS; KJIETKA; OpraHu3M; MOMYJIALMS; BUI; SKOCUCTEMBI (B TOM 4yucie ouocdepa).

Conepxanue yyeOHOM JUCHUIUIMHBI HAIPABICHO HA MOATOTOBKY 00YYarOIUXCs K
PELICHUIO0 BaXXHEWIIMX 3a/]ad, CTOSIIMX Mepell OHOJOrMYecKOM HayKol, — 1O
palMOHAJIBHOMY IIPUPOJONOJIB30BAHUIO, OXPAaHE OKPYXKAIOWIEH Cpelbl U 340pPOBbS
JOJIEN.

IIpu otbope coaepxaHusl y4yeOHOW IUCUUIUIMHBI «bBHOJIOTHSA» HCIOJB30BaH
KYJIbTYpOCOOOpa3HbIil MOJX0A, B COOTBETCTBUU C KOTOPHIM OOYYarOUIUECsS JIOJIKHBI
YCBOUTh 3HAaHUS M yMEHMs, HEOOXOAUMbIEC s (OPMHUpPOBaHUS OOIIEH KYJbTYpHI,
ONpENENAOENd  aJeKBATHOE IIOBEJEHUE 4YeJIOBEKa B  OKPYXKAWIIEW  cpene,
BOCTpEOOBAaHHBIE B )KU3HU U B MTPAKTUYECKOMN JAESTEIbHOCTH.

Oco0oe BHUMaHHE YJIEIEHO SKOJOTMYECKOMY OOpa30BaHUI0O W BOCHUTAHHIO
oOyuaromuxcsi, GOPMUPOBAHUIO Y HUX 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAY4YHOU
KapTUHE MHpPA, IEHHOCTHBIX OpHUEHTAlMd, YTO CBUIETENBCTBYET O TyMaHH3AlUU
OMOJIOTUYECKOT0 00pa30BaHMUS.

Conepxxanue y4yeOHOM AWCHUIUIMHBI TOpeaycMaTpuBaeT (HOpMUpOBaHHE Y
oOyyJaronuxcsi 00IIeHAYYHbIX 3HAHUI, YMEHUN U HABBIKOB, YHUBEPCAIbHBIX CIOCOOOB
NEATEIbHOCTH M KIIOUEBBIX KOMIIETCHIMM, BKIIOYAIOIMIMX YMEHHE CpPaBHUBATh
Ouonornyecknue OOBEKTHI, aHAJTU3UPOBATh, OLIEHUBATh M 0000IIaTh TMOJYyYCHHbIE
CBECHMSI, yMETh HaXOUTh U UCIIOJIb30BaTh HH()OPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB.

N3ydyenne yueOHOW AMCUMIUIMHBI 3aBEPILAETCS MOIBEICHHEM HTOTOB B (opme
KOMITJIEKCHOT'O 9K3aMEHa COBMECTHO C YUYE€OHOW MTUCIUTITUHON « XUMHUs» B paMKaXx IMpo-
MEXYTOYHOM arrectauuu CcTyaeHToB B mporecce ocBoeHuss OIIOII CIIO ¢
MOJTY4YEHUEMCPEIHET0 00111eT0 00pa3oBaHusI.

2. MecTo y4eOHO#H JUCHUIIMHBI B y4€0HOM ILJIaHe

VYyebnas nucuuniuHa «buonorus» sBiaseTcss ydeOHbIM MPEIMETOM 00s3aTeIbHON
npeametHor obnactu "EctectBeHHOHayuHble Hayku"' ®I'OC cpennero oOiero
o0pa3oBaHUs.

VYuebnas nucuuruinHa «buojorusy» u3zydaeTcs B 0011e00pa30BaTEIbHOM ITUKIIC
yueOnoro miana OIl CIIO na 06a3e OCHOBHOro o0OIero oOpa3oBaHHS B COCTaBe



o011eo0pa3oBaTeabHbIX MPOPUIBHBIX  YYEOHBIX JUCIHHUIUIUH, (OPMUPYEMBIX U3
o0sa3aTenbHbIX NpeaMeTHbIX oomacteid @PI'OC cpeanero oduiero oOpa3oBaHus.

3. Pe3yabTaTbl 0cCBOCHHMA YUeOHOM AN CUMIIMHBI

OcBoenue conepxaHusi y4deOHOM nucuuIuIiMHbl «buonorus» obecneunBaeT
JOCTUKEHHUE CTYJIEHTAaMU CIICAYIOLIUX PE3yJIbTaTOB:

¢ INYHOCTHBIX:

- ¢(hOpMHUPOBAHHOCTh YYyBCTBA T'OPJIOCTU M YBAKEHUS K UCTOPUM U JOCTUIKEHUSIM
OTEYECTBEHHON OMOJIOTMYECKON HAYKM; MPEJCTABICHUS O LEJIOCTHOM €CTECTBEHHO-
Hay4YHOU KapTUHE MUpA;

- TOHUMAaHUE B3aUMOCBS3M M B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HayK, HUX
BIIMSIHUS HA OKPYKAIOILYIO CPEy, 3KOHOMHUYECKYI0, TEXHOJOTUYECKYIO, COUUATIBHYIO U
ATUYECKYIO C(ephl IEATETbHOCTH YETIOBEKA;

- CIOCOOHOCTh MCHOJIB30BaTh 3HAaHHWA O COBPEMEHHOM €CTECTBEHHO-HAyYHOMH
KapTUHE MUpPA B 00pa30BaTEIbHOM U MPOPECCUOHAIBHON IEATETbHOCTH; BO3MOKHOCTH
MH(}OpPMAMOHHOW cpeabl A1 0OecrieueH s MPOAYKTUBHOTO caMOOOpa30BaHus;

- BIAJCHUE KYJIbTypOM MBILUIEHUS, CIOCOOHOCTh K OOOOIIEHUI0, aHaIH3y,
BOCHIPUATHIO HHPOPMAIHH B 00JACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEIH U BBIOOPY
nyTel ee TOCTHKEHUs B IpodecCUOoHaIbHOU cdepe;

- CIIOCOOHOCTh PYKOBOJCTBOBATHCA B CBOEH JESATEIBHOCTH COBPEMEHHBIMU
OPUHLMIIAMU  TOJIEPAHTHOCTH, JHAJIOTa W  COTPYJHUYECTBA; TOTOBHOCTh K
B3aUMOJEUCTBUIO C KOJUIEraMH, padoTe B KOJUIEKTHBE;

- TOTOBHOCTb MHCIIOJIb30BaThb OCHOBHBIE METOJbl 3aIlMThl OT BO3MOXKHBIX
MOCJICJICTBUN aBapuid, KaTacTpod, CTUXUWHBIX OCACTBUM;

- oOnamaHnue HaBblKaMu Oe€30MacHOM pabOThl BO BpeMs  MPOEKTHO-
WCCIIEIOBATENIbCKOM W DKCMEPUMEHTAIbHONW JESATENbHOCTH, TMpPH HCIOIh30BAHUH
1a00paTOpHOTrO 000PYOBAHUS;

- CIIOCOOHOCTH HCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOM
JCSTEIbHOCTH W TIOBCEIHEBHON JKU3HU JJs COONIOACHHUA Mep NPOPUIAKTHKU
OTpaBJICHU, BHUPYCHBIX W JPYrUX 3a00JieBaHUM, CTPECCOB, BPEAHBIX MPHUBBIYECK
(KypeHwusi, alKorojan3Ma, HapKOMaHHUH ); IPaBUJI MTOBEACHUS B IPUPOJTHOMN CpeIe;

- TOTOBHOCTb K OKa3aHHIO MEPBOIM MOMOILIU MPHU TpaBMax, MPOCTYIHBIX U JAPYTUX
3a00JIeBaHUAX, OTPABICHUSAX MUIIEBBIMU IPOAYKTAMU;

s MeTaNpeIMeTHBIX:

- OCO3HAaHHWE COIMATBLHON 3HAYMMOCTH CBOEH MpodeccCuu/CrennuarbHOCTH,
oOJazlaHue MOTUBALIMEN K OCYIIECTBICHUIO TPO(HECCHOHATBHOM NesSTENbHOCTH;

- MOBBILLIEHUE HUHTEJUIEKTYaJIbHOIO YPOBHS B MpPOLECCe U3YyYEHUS] OMOIOTMYECKUX
SIBIICHUH; BBIJAIONINXCS JOCTIDKEHUH OWOJIOTHH, BOUICANINX B OOIIEYEIOBEYECKYIO
KyJIbTYpYy; CIOXXKHBIX W TPOTHBOPEUMBBIX MyTEeH DPAa3BUTHS COBPEMEHHBIX HAyYHBIX
B3TJISII0B, UJCH, TEOPHiA, KOHIICTIIIUH, TUIIOTE3 (0 CYITHOCTH U MPOUCXOKICHUH JKU3HH,
YeJIoBEeKa) B XOJ€ padoThl C pa3IMUHBIMU UCTOYHUKAMU UH(OpMAIIUH;

- CIOCOOHOCTh OPTaHW30BBIBATH COTPYJHUYECTBO EIMHOMBINIJICHHHKOB, B TOM
YHuclie C WCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U,



- CIOCOOHOCTh TIOHWMATh MPHUHITUIB YCTOWYMBOCTH W MPOMAYKTHBHOCTH >KHBOU
MIPUPOIBI, ITYTH €€ U3MEHEHHUSI TI0]T BIMSIHUEM aHTPOIOTCHHBIX (DAKTOPOB, CIIOCOOHOCTH
K CHCTEMHOMY aHaJu3y TJIOOQIBHBIX KOJIOTHYECKUX MPOOJIEM, BOMPOCOB COCTOSTHUS
OKpY>KaroLIEl Cpe/ibl U PallMOHAIBHOTO UCIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

- YyMeHHEe 00OCHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUU B MPAKTHUECKOU
NEATEIBHOCTH JIIOJICH, PA3BUTHUM COBPEMEHHBIX TEXHOJIOTUW; OMNPEACINATh IKHUBBIC
00BEKTHI B MPUPO/IE; MPOBOJAUTH HAOIIOACHUS 32 SKOCUCTEMaMHU C LIETbI0 UX OMHCAHUS
U BBISIBJICHUS €CTECTBEHHBIX M  AHTPONOTCHHBIX M3MEHEHUW; HaXOIWUThb U
aHAIM3UPOBATh MHGOPMAIIUIO O KUBBIX O0OBEKTAX;

- CIIOCOOHOCTh MPUMEHATh OMOJIOTUYECKHUE U DKOJIOTMUECKUE 3HAHUS JIJIsl aHAJIM3a
MPUKJIAJHBIX POOJIEM X035UCTBEHHOM JESTENbHOCTH;

- CIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJACHHMIO HCCIEAOBAHMM, MOCTaHOBKE
€CTECTBEHHO-HAYYHOT O AKCIIEPUMEHTA, U CII0JIb30BaHUIO MH()OPMAITMOHHBIX
TEXHOJIOTUH VISl pEIICHUS] HAYYHBIX U MPOGECCUOHANIBHBIX 3a/1a4;

- CIIOCOOHOCTh K OIICHKE STUYECKUX AaCHEKTOB HEKOTOPBIX HCCIICIOBAaHUN B
00J1acT OMOTEXHOJOTUH (KIIOHUPOBAHHE, UCKYCCTBEHHOE OTUIOAOTBOPEHUE);

o IPeIMETHBIX:

- cOpPMUPOBAHHOCTD MPEJICTABICHUN O POJIU U MECTE OMOJIOTMU B COBPEMEHHOM
HAyYHOW KapTUHE MHpA; MOHUMaHHE POJU OHOJOTMU B (HOPMHUPOBAHUM KPYrozopa H
(GYHKIIMOHATBHOM IPAMOTHOCTH JIJIsl PEIICHUSI PAKTHYECKUX 3a/1a4;

- BJAQJCHUE OCHOBOIIOJATAIOIIMMH TOHSATUAMH W MPEICTABICHUSMHU O >KHBOM
OpUpOJIe, €€ YPOBHEBOM OpraHM3allid W HBOJIOLMH; YBEPEHHOE I0Jb30BaHUE
OMOJIOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

- BJAJCHUE OCHOBHBIMM METOJAM{ HAYYHOI'O MO3HAHHUS, UCIOJb3YEMBIMH IIPH
OMOJIOTUYECKUX MCCJIEAOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM: OIKMCAHUEM,
M3MEpEHUEeM, TPOBEJACHUEM HaOIIO/ICHUM; BBISIBJICHUE M OIEHKAa AaHTPOIOICHHBIX
W3MEHEHU B IPUPOJE;

- c(hOpMHUpPOBAHHOCTH YMEHHU  OOBICHATH PE3YyJbTAThl  OMOJOTHUYECKUX
AKCIIEPUMEHTOB, pelIaTh AIEMEHTApHbIE OMOJIOTMYECKUE 3aaUH;

- ¢ OpMUPOBAHHOCTh COOCTBEHHOM MO3UIIUU O OTHOIIECHUIO K OMOJOTHYECKOMU
nHpopMaIluu, MNoJy4aeMoOd M3 Pa3HbIX HCTOYHUKOB, TJI00AJbHBIM SKOJOTHYECKUM
npobiemMam U MyTSM UX PEIICHUS.

5. Copep:xanue y4eOHOM TMCHUNIMHBI

BBenenue OObeKT m3yueHUs OMOJIOTUM — KuBasg Npupojaa. [IpusHaku >KUBBIX
OpraHU3MOB W HUX MHOrooOpasue. YpoBHEBas OpraHu3anus >KUBOW MPUPOILI U
ABONTIOIMSA. METO bl TTO3HAHUS KUBOW TIpHupoAbl. OOIMe 3aKOHOMEPHOCTH OUOJIOTHH.
Ponp Guosioruu B GopMHUpPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
U TIPAKTUYECKOMN JCSATEILHOCTH JIOJICH.

3HayeHue OHMOJIOTUM TIPU OCBOEHHUU Mpodeccuil M CHeUUaTbHOCTEH CpeaHEero
npo¢eCCUOHATILHOTO 00pa30BaHUsI.

Hemoncmpauuu

Bbuonornyeckne cucrteMbl pasHOTO YPOBHS: KJIETKAa, OpPraHW3M, TMOMYJISIUs,
sKocucTeMa, omocdepa.



[TapcTBa )XKMBOM IPUPOIBI.

1. Ydyenme o kierke XHUMHYECKAs oOpraHu3amusa KJieTrku. Knetka —
3JIEeMEHTapHAsl )KUBasi CUCTEMA U

OCHOBHast CTPYKTYPHO-(DYHKITHOHAIbHAS eANHULIA BCEX YKUBBIX
opraHu3MoB. Kpamkas ucmopus usy4eHusi Kiemku.

Xumuyeckass opraHuzanus KiaeTkd. OpraHn4ecKue U HEOPraHMYECKHUE BEIIECTBA
KJIETKU U KUBBIX OPTaHU3MOB. benku, yrieBoabl, TUIN/IbI, HyKJIEUHOBBIE KUCIOTHI U UX
pOJIb B KIIETKE.

Crtpoenune u pyHkumnu KiaeTku. [IpokapuoTnyeckue U 3yKapuoOTHUECKHUE KIIETKHU.
Bupycel kak HekierouyHas ¢dopMa >KM3HM M HMX 3HaueHue. boprba ¢ BUpPYCHBIMU
3aboneBanusimu (CIIUJ u ap.) Llutomnazma u kieroyHas memOpaHa. OpraHoubI
KJIETKHU.

OO0meH BelmecTB M IpeBpallleHHe 3Heprud B Kierke. [lnmacthuueckuit u
SHEPreTUYECKUI OOMEH.

Crpoenue u ¢dyukuuu xpomocom. JIHK — Hocurtens HacieacTBEHHOU
uHpopmanuu. Permkanusa [JHK. I'en. I'enetnueckuii koa. buocunres oenka.

Kuznennblii nuka kKieTku. Kinetku u ux pa3HooOpa3ue B MHOTOKJIETOYHOM
opranusme. [ughgepenyuposka rnemox. Knerounas Teopus CTPOCHHS OPTraHU3MOB.
Mwurto3. [luTokuHues.

Jemoncmpauuu

CtpoeHue u CTpyKTypa Oenka.

Ctpoenue mosekyn JIHK u PHK.

Pernmukanus JIHK.

CxeMbI PHepreTHYeCKOro o0OMeHa 1 OMoCHHTEe3a OelKa.

CtpoeHue KIETOK MPOKapHOT U JYKAPUOT, CTPOEHHUE M MHOI000pa3ue KIETOK
pacTeHU U )KUBOTHBIX.

Ctpoenue Bupyca.

doTtorpaduu cxem CTPOSHHSI XPOMOCOM.

Cxema cTpoeHHs TeHa.

Murto3.

Ilpakmuueckue 3anamus

HaGnronenue KiI€TOK pacTeHW U KUBOTHBIX TI10J] MHKPOCKOIIOM HaroTOBBIX
MUKpO-TIpernaparax, ux OrnvcaHue.

[IpuroToBieHue U OMMCaHNE MUKPOIIPENAPATOB KIETOK PACTCHUI.

CpaBHEHHE CTpPOEHHMSI KJIETOK PAaCTEHHMM U  JKUBOTHBIX 1O TOTOBBIM
MHKpoTnpenapaTam.

2. Opranusm. Pa3zmMHOkeHHEe W HWHAMBUAYAJbHOE Ppa3BUTHE OPraHU3MOB
PasmHoxkeHnne opranusmoB. OpranusMm —  eAuHOe uenoe. MHoroobpasue
Opranu3moB. PazMHOXeHNE — Ba)KHEHIIEe CBOMCTBO KUBBIX OopraHu3Mos. Ilonosoe u
Oecnonioe pa3MHokeHue. Meito3. OOpa3oBaHue MOJOBBIX KIETOK U OIUIOJOTBOPEHHE.

NupuBuayajibHOe pa3BUTHE OPraHu3Ma. OMOpPUOHANBHBIA 3Tall OHTOTEHE3a.
OcHOBHBIE cTaguu 3MOpPUOHAIBHOTO pa3BuUTUA. Opeanocenes. [locmambpuonanvHoe
paseumue.



CXoncTBO  3apoJibIIed MPEACTAaBUTENECH pa3HbIX TPYIN TO3BOHOYHBIX Kak
CBUJETEIBCTBO HX 3BOJIOLMOHHOIO poacTBa. [IpuumHBl HapylieHWd B pa3BUTHU
OPTraHU3MOB.

NuauBuayajibHOe  pa3sBUTHE  4ejlOBeKa.  PenpoaykTMBHOE  310POBBE.
[TocnencTBust BIUMAHUS AJKOTOJSI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arpSA3HECHUS
Cpelbl Ha PA3BUTHUE YEIOBEKA.

Jemoncmpauuu

MHoroo0pasue opranmu3mMoB.

OOMeEH BEIIEeCTB U MPEBPAIlCHUE YHEPTHUU B KIIETKE.

DOTOCUHTES.

JleneHue KIeTKH.

Murto3.

becnionoe pa3MHOXk€EHNE OPraHU3MOB.

O6pa3oBaHue MOJIOBBIX KIIETOK.

Merios.

Ormnog0TBOpEHNE Y PACTEHUM.

NuauBuayanbHOE pa3BUTHE OPTraHU3Ma.

Tunbl TOCTAMOPUOHAIBHOTO PA3BUTHS ’KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrisiBiieHHe W omnucaHue TMPU3HAKOB CXOJCTBA 3apOJBIINICH YEI0BEKAa U JPYTHUX
ITO3BOHOYHBIX KaK JOKA3aTEIbCTBO X 3BOJIOIMOHHOIO POJCTBA.

3. OcHOBBI reHeTHKH M cejieKIuu OCHOBbI YYeHHMsI 0 HACJIEACTBEHHOCTH U
U3MEHYMBOCTH. [ eHETHKA — Hayka O 3aKOHOMEPHOCTSAX HACJICACTBEHHOCTH U
W3MEHUYMBOCTH OPraHu3MoB. [ .MeH1e1b — OCHOBOMOJIOKHUK T'€HETUKH. | eHeTnueckas
TEPMHUHOJIOTHS U CUMBOJIMKA.

3aKOoHBI TE€HETHKH, YycTaHoBieHHble [ .Mengenem. MoHorubpugHoe U
JTUTUOPUIHOE CKpEIIMBAHUE XpoMocoMHas Teopus HACJIEICTBEHHOCTH.
Bzaumooeticmeue cenos. I'enetuka mnona. CyenjienHoe ¢ NOAOM  HACIE00B8AHUE.
3HaueHHe TeHETUKH IS CelIeKIuu U Meauinabl. HaciaeacTBeHHble 00JI€3HU YEIOBEKa,
WX TPUYUHBI U TPO(PHITAKTHKA.

3akoHOMepHOCTH H3MeHYUBOCTH. HacneacTtBeHHas, WM T€HOTUIIMYECKAS,
U3MEHYUBOCTh. MoauduKaIlmoHHas, WM HEHACJICICTBEHHAs!, U3MEHUYMBOCTD. | eHeTHKa
yesioBeka. ['eHetnka W MeauuuHa. MarepuaabHbIE OCHOBBI HACJIEACTBEHHOCTH U
W3MEHYMBOCTH. [ '€HETHKA 1 3BOJIFOIUOHHAS TEOpHUsl. | €eHEeTHKa MOy,

OCHOBBI CeJIeKIIUU PACTEHUI, })KUBOTHBIX 1 MMKPOOPraHu3MoB. [ eHeTnka —
TeopeThYecKass OCHOBa ceyieKuuu. OoMalllHMBaHUE KWBOTHBIX M BBIpAIIMBaHUE
KyJbTYPHBIX PAacTEHHH — HadajbHbIE JTamnbl cenekunu. Ydyenue H.M.Basumosa o
IIEHTpax MHOTO00pa3usi U MPOUCXOKACHUS KyJIbTypHBIX pacTeHUNH. OCHOBHBIE METO/IbI
CeJIeKIIMU: THOpUAM3AlUs M HMCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JOCTHXKCHUS
COBPEMEHHOM  CEJIEKIMM  KYJbTYPHBIX PACTCHWM, JOMAIIHUX O KUBOTHBIX U
MUKPOOPTAaHU3MOB.

buoTtexHonorus, ee TOCTHKEHUS U IEPCIIEKTUBBI Pa3BUTHS. ImuiecKue acnekmol

HEeKOmMopbIX odocmudicenull. 8 obuomexuonocuu. Knonuposanue scusomuwvix
(npobembl KIOHUPOBAHUS YeNl08eKA).



Jemoncmpayuu

MonoruOpuaHoe u TUrHOpHUIHOE CKpEIUBaHHE.

IIepexpecTt xpoMocom.

CuerieHHOE HacleI0BaHuUE.

Mytannu.

LleHTpsl MHOTO0OpA3usi U MPOUCXOXKJCHUSA KYJIbTYPHBIX PACTECHUM U JTOMAIIHUX
KUBOTHBIX.

['ubpunmn3zanms.

HckyccTBeHHBIN 0TOOD.

HacneactBenubie 00Jie3HU YeIOBEKA.

Bumsinue ankoronn3Ma, HApKOMaHUU, KYpEHHUs Ha HACJIEACTBEHHOCTb.

Ilpaxkmuueckue 3anamus

CocraBieHue  MPOCTEMIIMX  CXEM  MOHOTMOPHIHOIO W JTUTHOPUIHOTO
CKpEILINBAHUS.

Pemenune renernueckux 3aaad.

AHanu3 (HeHOTUNMHYECKON U3MEHYUBOCTH.

BrisiBneHre MyTareHOB B OKPY’KAIOLIEN Cpelle U KOCBEHHAsl OLIEHKAa BO3MOYKHOIO
WX BIIMSTHUSI HA OPTaHU3M.

4. TlpouncxoxaeHnne U pa3sBUTHE KU3HU Ha 3emule. JBOJKIHMOHHOE Y4YeHHE
IIpoucxo:xkneHne W HavajdbHble JITANBI PA3BUTHA KU3HU Ha 3emuie. ['Hnore3bl
IIPOUCXOXKIAEHU KU3HU. l3yuyeHHe OCHOBHBIX 3aKOHOMEPHOCTEW BO3HUKHOBEHUS,
pPa3BUTHS U CYILIECTBOBAHHUS JKM3HU HAa 3emiie. YCIOXKHEHUE KUBBIX OPTaHU3MOB B
Ipolecce 3BOJOLUMU. MHOroodpasue >XMBOroO MuUpa Ha 3emile U COBPEMEHHas €ro
OpraHu3auusl.

HcTopusi pa3BuTusi 3BOJINHOHHBIX wuaei. 3HaueHue pabor K.JIunHes,
K.b.Jlamapka B pa3BUTHUHU SBOJIIOIIMOHHBIX MJIEH B OMOJOTHMU. DBOIIOLMOHHOE YUEHUE
Y.[lapBuna. EctectBeHHbId 0TOOp. POib 3BOMIOLMOHHOTO yuyeHUss B (OpPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

Mukpo3BoJilonuss ¥ MakpodBoJonusa. KoHuenuus BuOa, €ro KpUTEPHH.
[Tonmynsiuus — CTPYKTypHAsi €IMHMIA BUIA U 3BOJIIOLUMU. [[BHKYIIE CUIIBI DBOIIOLIHH.
CunreTnueckas teopus 3Boronnd. Mukpossomonus. CoBpeEMEHHbBIE NPEICTABIEHUS O
BunooOpazoBanun  (C.C.YerBepuxko,  W.W.IlImaneraysen).  MakposBooIusi.
JlokazaTenbCcTBa 3BOJIFOLMH.

CoxpaneHue 6OuOnO2UYECKO20 MHO2000pa3us KAK OCHO8A  YCHMOUYUBOCHU
ouocgepvr u npoepeccuenoco ee pazsumus. IlpuanHbl BeIMUpanust BuoB. OCHOBHBIE
HaIpaBJICHUS YBOJIFOIIMOHHOTO TIporpecca. bronmornueckuii mporpecc u OMOJIOTHIECKUI
perpecc.

Hemoncmpauuu

Kpurepun Buna. Ctpykrypa nonyJisuu.

AJanTUBHBIE 0OCOOEHHOCTH OPTaHU3MOB, MX OTHOCUTENBHBIN XapakTep.

DBOJIIOIIMOHHOE APEBO PACTUTEIBHOTO MUPA.

DBOJIIOLIMOHHOE APEBO )KUBOTHOTO MHUPA.

[IpencraBuTeny peIKuX U UCUE3AFOIIUX BUJOB PACTEHUN U )KUBOTHBIX.

Ilpakmuueckue 3anamus



Onucanue oco0eit 0THOTO BHIa IO MOP(HOIOTHIECKOMY KPUTEPHIO.

[IpucnocoOneHre OpraHu3MOB K pa3HbIM cpefam oOuTaHus (BOIHOM, Ha3eMHO-
BO3AYIIHOMW, TOYBEHHOM).

AHanu3 1 OIleHKa Pa3INnYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HU.

5. IlpoucxoxneHue 4ejnoBeKka  AHTPOINOreHe3. DBOJIOLMS  [PUMATOB.
CoBpeMeHHbIE THUINOTE3bl O IMPOUCXOXKIECHUU YeNoBeka. JlokazaTenbcTBa pOJCTBA
YeJI0BEeKa C MIIEKOMUTAIOIIMMHU KMBOTHBIMU. DTallbl YBOJIIOIIMH YEJIOBEKA.

YenoBeyeckne pacbl. POACTBO U €AMHCTBO MPOUCXOXKICHUS YEIOBEUECKUX pac.
Kputuka pacuzma.

Jemoncmpauuu

UYepThbl CXOACTBA U Pa3INUUs YEIOBEKA U )KUBOTHBIX.

YepThl CXOACTBA Y€JIOBEKA U MIPUMATOB.

IIpoucxoxieHre 4eI0BeKa.

UYenoseyeckue pacsl.

Ilpakmuueckoe 3anamue

AHanu3 1 OI[eHKa PAa3INYHBIX TUTIOTE3 O TIPOMCXOXKICHUH YEIOBEKa.

6. OcHoBbl 3k0J10rHH (12 yacoB)

JKOJIOTHSI — HAyKa O B3aMMOOTHOIIEHHUSIX OPraHU3MOB MeEKIy C000H Hu
OKpY:Kalouel cpeaoil. DKoJornyeckue (pakTopbl, UX 3HAYEHUE B KU3HU OPraHU3MOB.
DKOJIOTHYECKHE CHUCTeMbl. BuJ0Bas W NpPOCTpaHCTBEHHAs CTPYKTypa 3KOCHUCTEM.
[TumeBble CBA3M, KPYrOBOPOT BEIIECTB U IMPEBPALECHUE SHEPIUU B HKOCHUCTEMAX.
MexBUIOBbIE  B3aMMOOTHOUIEHHMSI B  DKOCHCTEME:  KOHKYpPEHIUs, CHUMOMO3,
XUIIHAYECTBO, Mapa3suTU3M. [Ipuyunsl  ycmouuusocmu U  CMeHbl  IKOCUCHIEM.
Cykyeccuu. Hckyccmeennvie coobuecmsea — azpodxocucmemsl U ypoOIKOCUCEMDbI.

Buocdepa — ruodanbHas 3xkocucrema. Yuenue B.U.Bepnaackoro o ouocdepe.
Ponb sxuBbIX opranu3moB B Ouochepe. buomacca. KpyroBopor BakHeHIIUX OUOT€HHBIX
AJIEMEHTOB (Ha MpUMeEpe yriiepoja, a3oTa u ap.) B ouocdepe.

Bbuocpepa u uyesoBek. M3amenenuss B Ouocdepe. I[locraeactBust AesTenbHOCTU
YEJI0OBEKa B OKpyXarwuien cpeae. Bo3aelcTBre MPOM3BOACTBEHHOM NIESITEIBHOCTH Ha
OKpYXKalolyt0o cpeay B oOjactu cBoed Oyaymiedt mnpodeccun. I nobanvHvie
9KON02UYeCKUe NpooOIeMbl U NYMU UX peuleHus..

DKOJIOTHSI KaK TEOpPEeTHYECKass OCHOBA PAllMOHAIBHOTO MPUPOOIOJIB30BAHUS U
oxpansl pupoabl. Hoocdepa. IlpaBuna noBeaeHus Jroei B OKpYXKaroiend mpupoIHON
cpene. bepexxHoe oTHOIIEHHE K OMOIOTUYECKUM 00BbEeKTaM (PacTeHUSM U KUBOTHBIM U
WX COOOIIeCcTBaM) U UX OXpaHa.

JdemoHcTpanuu

Dkosornueckue GakTopbl U UX BIUSHUE HA OPTAHU3MBI.

MeXBUIOBBIE OTHOIICHUS: KOHKYPEHIIUS, CHMON03, XUIITHUYECTBO, TApa3UTH3M.

SApycHOCTB pacTUTENBLHOTO COOOIIECTBRA.

[InieBrle ENM U CETU B OUOIICHO3E.

DKOJIOTUYECKUE TUPAMU/IBI.

Cxema 3KOCUCTEMBL.

KpyroBopoT BemiecTB 1 MpeBpalieHne JHEPTUHA B SKOCUCTEME.

buocdepa. Kpyrosopor yrieposaa (azota u ap.) B 6uocdepe.



Cxema arposKOCHUCTEMBI.

Oco00 oxpaHsieMble NpUpoIHbIE TeppuTOopun Poccuu.

IIpakTHyeckue 3aHITUS

Onurcanre aHTPONOTEHHBIX U3MEHEHHI B €CTECTBEHHBIX MPUPOIHBIX JTaHAmadTax
CBOEM MECTHOCTH.

CpaBHUTENIbHOE ONMUCAaHUE OJHOW U3 ECTECTBEHHBIX MPUPOJHBIX CHUCTEM
(HampumMmep, Jieca) ¥ KaKOM-HUOY/Ib arpo3KOCUCTEeMbI (HaIpUMep, MIITEHUYHOTO MMOJIs).

CocraBneHue cxeMm TMepefayd BEHIeCTB M DJHEPrud 1O LEMsIM MHUTaHUS B
IPUPOAHON SIKOCUCTEME U B arpoIeHO3E.

OnucaHnve W MPAaKTHYECKOE  CO3JJaHUE  HUCKYCCTBEHHOM  DKOCHCTEMBI
(IpecHOBOHBIN akBapuyM). PerieHue 3Kooruyeckux 3aaau.

7. buonuka

buonuka Kak OJHO W3 HANpPaBJEeHU OHOJIOTMH W KHOCPHETHUKHM.
Paccmotpenne OuoHuMkO ocoOeHHocTe MOp(hOo(U3MOIOTUYECKOH OpraHu3aluu
KUBBIX OPTaHW3MOB W WX HCIIOIB30BAHUS ISl CO3JAHHS COBEPIICHHBIX TEXHUYECKHUX
CHUCTEM W YCTPOMCTB IO AaHAJOTHHM C XUBBIMU CHCTeMaMu. [lpunyunst u npumepwvl
UCNONIL308AHUSL 8 XO3SAUCMBEHHOU OesimenbHocmu 1ioo0el Mopho-hyHKYUOHATbHBIX
yepm opeanHu3ayuu pacmenuil U HCUBOMHbBIX.

JdemoHcTpanuu

Mopenu ckiiaq4aTon CTPYKTYPBI, UCIIOIb3YEMOUN B CTPOUTEIHCTBE.

TpyOuarbie CTPYKTYpPHI B )KUBOU MIPUPOIE U TEXHUKE.

AdpoJliHaMUYeCKHe U THUAPOAMHAMUYECKHE YCTPOMCTBA B KUBOM NpUpONE U
TEXHUKE.

IKCKypCHHA

MHnozoobpaszue 61008.

Ce3onnbie (6eceHHuUe, 0OCeHHUE) USMEHEHUsL 8 NPUPOIe.

MHnoeoobpasue copmoe KynemypHviX pacmeHuti U nopoo OOMAUWHUX HCUBOMHBIX,
Memoodbl  UX  Bbl@eOeHUs  (CeNeKYUOHHAss  CmaHyus,  niemMeHHas  epmua,
CeNbCKOXO3ANUCMBEHHAS 8bICIABKA).

Ecmecmeennvie u uckyccmeennvle sKocucmemvl c80€20 paiioHa.

6.TemaTnueckoe MIIAHMPOBAHHE
[Ipu peanmuzamuu coaepxkaHus ydyeOHOM MHCIUILIMHBI «bHOJOTHS» CymMMapHas
yaeOHast Harpy3Kka 00yJaronuxcsi COCTaBIISCT:
v’ cymMapHas yueOHas Harpy3ka — 72 4aca
v' TlpakTryeckue 3aHsTus - 24 yaca
v' JlekuMoHHbIE 3aHATHS - 48 YacoB

7. TemaTuuyecKu# MJIaH

Koua-Bo
Buabl yueOHoi# padoThl 4acoB
AyautopHble 3aHsaTus. Coaepxxanne 00y4eHmsl.
Beenenue 2
VYueHue o KIeTke. 10




Opranusm. Pa3MHOXEHUE U UHAUBUAYAJIBHOE Pa3BUTHE OPraHU3MOB. 8

OCHOBBI T€HETHKH U CEICKIIUH. 14
ITpoucxosxieHre 1 pa3BUTHE KMU3HU HA 3eMJiie. DBOJIFOIIMOHHOE YUCHHE. 14
ITpoucxosxieHre YeI0BeKa. 10
OCHOBBI PKOJIOTHH. 12
bronuka. 2
HToro 72

IIpomexxkyTouyHasi arrecrauus B popme 1 pepeHUMPOBAHHOIO 3a4eTa

8. XapakrepucTUKa OCHOBHBIX BUJ0B Y4€0HOI 1eSITeJIbHOCTH 00y4A0IUXCSH

Coneprxanue 00ydeHus

XapaKTepuCcTUKa OCHOBHBIX BHJIOB JCATCIBHOCTH CTYICHTOB (Ha
YpOBHE y4eOHBIX JCHCTBHIN)

BBenenne

O3HakomyiecHHE C OWOJOTHYECKHUMH CHCTEMaMd pPa3HOTO
YPOBHSI: KIIETKOW, OPraHU3MOM, MOMYJSALUENA, SKOCUCTEMOH,
ouocdepoil. OmnpeneneHue poju Ouogoruv B (HOPMUPOBAHUU
COBPEMCHHOM  €CTECTBCHHOHAYYHOW  KapTUHBI  MHpa W
MPAKTUYECKON JAesTeabHOCTH drojie. OOydyeHue CcOOII0ACHUIO
MpaBuj TOBEICHUS B TMPHUPOJE, OEpeKHOMY OTHOIIECHHUIO K
OMOJOTUYECKUM OO0bEeKTaM (PacTeHHsIM M JKMBOTHBIM U UX
cOO0IIeCTBaM) M UX OXpaHe.

YYEHUE O KJIETKE

Xumuyeckasi OpraHu3alust KJIETKH.

YMeHne npoBOAUTH CPAaBHEHHE XHMHUUYECKOW OpraHU3alUU
JKUBBIX M HEXHUBBIX 00BEKTOB. [loiydyeHuwe mpencraBieHUs O
POJIM OPTaHUYECKUX U HEOPTaHUYECKHUX BEIIECTB B KIETKE
Crpoenue u PyHKIIUU KIETKH.

N3yuenne CcTpoeHUsT KJIETOK JYKapuOT, CTPOCHUS U
MHOT000pa3usi KJIETOK PACTEHUH M >KUBOTHBIX C IOMOIIBIO
MUKPOTIPETIapaToB.

HaOmronenue kjeTok pacTeHUN U )KMBOTHBIX MOJI MUKPOCKOIIOM
Ha FOTOBBIX MUKPOIIpEnaparax, ux onrcaHue.

[IpuroToBieHne W OINHUCAHUE MHUKPOIMPEMAPATOB  KIETOK
PaCTCHUM.

CpaBHEHUE CTPOEHHSI KIETOK PACTEHUM U JKUBOTHBIX 10
rOTOBBIM MUKpOIIpenapaTam

OOMeH BelecTB U MPEeBpaIleHNe YHEPTUHN B KIIETKE.

YMeHHEe CTpPOUTh CXEMBl JHEPreTHYeCKOTO0 oOO0MeHa W
OunocuHTe3a Oenka.

[TonyueHune mpeaAcCTaBICHUS O MPOCTPAHCTBEHHOM CTPYKType
oenka, mosnekyn JJHK u PHK.

JKu3HEeHHBIN UK KJIETKH.

O3HaKOMJIEHHE C KJIETOYHOW TEOPUEN CTPOEHUS] OPTaHU3MOB.
YMeEHHE CaMOCTOATENIBHO MCKATh JOKAa3aTeIbCTBA TOTO, YTO
KJIETKAa — DJJIEMEHTapHas JKUBasl CHCTEMAa M OCHOBHAs




CTPYKTYPHO-(DYHKITHOHAIIbHAS €IMHUIA BCEX YKUBBIX
OpPTaHHU3MOB.

OPTAHU3M.
PA3BMHOXEHUE U
VHAVBUTY AJIbHOE
PA3BUTUE
OPI'AHU3MOB

Pa3zmHOkeHHne OpraHn3MoB.

OBnajeHHEe 3HAHMSIMU O PA3MHOKEHMHM KaKk O Ba)KHEHIIEM
CBOMCTBE )KMBBIX OPIraHU3MOB.

YMeHue CcaMOCTOSITEIbHO HaXOIWTh OTJIMYMS MHUTO3a OT
Mei03a, ONpeEeNsist SBOJIIOIUOHHYIO POJIb 3TUX BUIOB JEICHUS
KJIETKHU.

NHuBuayanbHOE pa3BUTHE OpraHU3Ma.

O3HakoOMJICHME C OCHOBHBIMHU CTaJUsIMH OHTOI€HE3a Ha
MIPUMEPE Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX.

YMeHrne  XapakKTepu3oBaTh CTaAud  IMMOCTAMOPHOHAIHLHOTO
pa3BUTHS Ha MpUMEPE YeaoBeKa. O3HAKOMIIEHHUE C NMPUYUHAMHA
HApYLICHUI B Pa3BUTUU OPTaHU3MOB.

Pa3Butne ymeHusi mpaBWIbHO (POPMHUPOBATH JTOKA3aTEIbHYIO
0azy  DBOJIOIMOHHOTO  Pa3BUTUA  JKMBOTHOTO  MHpA.
NuauBruayanbHOE pa3BUTHE YEIIOBEKA.

BrisBiieHME M OmnMcaHue MPU3HAKOB CXOACTBA 3apOJbIIIECH
YEeJIOBEKa M JPYrMX I[IO3BOHOYHBIX KakK JIOKa3aTeJIbCTBA WX
HBOJIIOLIMOHHOTO POJCTBA.

IlonmyyeHune  mpeacraBi€HUsT O  IOCIEACTBUAX  BIUSAHUSA
aJIKOroJIsl, HUKOTHHA, HApPKOTUYECKUX BEIIECTB, 3arps3HCHUS
Cpeabl Ha Pa3BUTHE U PENPOAYKTUBHOE 37J0POBbE YEIIOBEKA.

OCHOBBI
TEHETUKU 1
CEJIEKITU

3aKOHOMEPHOCTU NU3MEHYUBOCTH.

O3HaKkOMJIEHHME C HACJIEACTBEHHOM W HEHACJICACTBCHHOMU
W3MEHYUBOCThIO U €€ OWOJOTUYECKOW pOJbI0 B HIBOIIOLUU
’)KUBOT'O MUpA.

[TomydyeHue npeACTaBICHUS O CBS3U T€HETUKU U MEIUITUHBI.

O3HakOMJICHHE C HACJICJACTBEHHBIMM OOJIE3HIMH 4YeJIOBEKa,
UX TpudyMHaMd U npoduiakTukon. UM3yueHue  BIUSHUS
aJIKOT0JIM3Ma, HAapKOMAaHWHM, KYPEHHMsS Ha HACJEJICTBEHHOCTh Ha
BHJIeoMaTeprasie. AHamM3 (PEHOTUIIMYSCKONM HW3MEHUMBOCTH.
BrisiBiieHME MyTareHOB B OKPYXawLIEd CpeAe U KOCBEHHAs
OIICHKA BO3MOYKHOTO WX BIIMSHUS HA OPTaHU3M.

OCHOBBI CEJICKIIUHN pacTeHuit, ’KMBOTHBIX u
MUKPOOPTaHU3MOB.

[Tomyyenue  mpeaCTaBICHUST O  TEHETUKE KaKk O
TEOPETUYECKON OCHOBE celieKUMu. Pa3BuTHE MeTa MpEeIMETHBIX
YMEHMM B TpOlLECCe HaXOXKJIEHUsT Ha KapTe IICHTPOB
MHOTOOOpa3usi M TMPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHUN W
JIOMAIIHUX KUBOTHBIX, OTKPBITIX H./.BaBuimoBsim.

N3yyenne MeTOMOB THUOPUAM3AIMM M HCKYCCTBEHHOTO
orbopa.




YMeHne pazouparhCsi B ITHUYECKUX AaCMEKTaX HEKOTOPHIX
JIOCTUKEHUM B OMOTEXHOJOTHM: KJIOHHUPOBAHUU >KUBOTHBIX U
npobiieMax KIOHUPOBAHUS YETIOBEKa.

O3HaKOMJICHHE C OCHOBHBIMH JIOCTUKEHUSMHU COBPEMEHHOM
CEJICKIIMU KYJbTYPHBIX pAcCTEHUH, JOMAIIHUX >KUBOTHBIX H
MUKPOOPTaHU3MOB.

TTIPOUCXOXIEHUE
W PA3BUTHUE
YU3HU HA 3EMUJIE.
SBOJIIOIMOHHOE
VYEHUE

[IpoucxoxJieHHE W HaydajlbHbIC JTallbl Pa3BUTHUS JKU3HU Ha
3emuie.

AHaJIN3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOXKICHHS )KU3HH.
[lonyuenne  mpencrtaBieHUs 00  YCIOXHEHHHM  JKHBBIX
OpraHU3MOB Ha 3eMJie B MPOIECCE IBOJIOLIUH.

YMeHue SKCHepUMEHTAIbHBIM IYTEM BBISBIATH aJalTUBHbBIC
OCOOCHHOCTH OpPraHU3MOB, UX OTHOCHUTEIIbHBIA XapakTep.
O3HaKkOMJICHHE C HEKOTOPBIMH TMPEJACTABUTEISIMU PEIKUX U
MCYE3alolIUX BUJIOB PACTCHUM U )KUBOTHBIX.

[IpoBeneHue ONMCAHUA ocooel OJTHOTO BHAA 11O
MOP(OJIOTUYECKOMY KPUTEPUIO npu BBITTOJTHEHU U
nabopaTopHOil paboThl. BhIsBICHHE YepT MPUCIIOCOOIECHHOCTH
OpraHU3MOB K Pa3HbIM cpefamM oOuTaHus (BOJHOM, HA3eMHO-
BO3/YIIHOM, TOYBEHHOM ).

Hcropus pa3BUTHS 3BOJIOIUOHHBIX UJIEH.

N3yueHne Haciaeausi YEJIOBEUYECTBA HA MPUMEPE 3HAKOMCTBA C
WCTOpUEN  pa3BuUTHd  ABOMIONMOHHBIX  waen  K.JIuHued,
K.b.Jlamapka Y./lapBuna. OueHuBaHUE POJIM IBOITIOLMOHHOIO
y4eHHsl B (D)OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyUYHOH
KapTUHBI MUPA.

Pa3ButHe CrOCOOHOCTH SICHO M TOYHO H3JaraTh CBOM MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHUS, BOCIPUHUMATH
U aHaM3UpOBATh MHEHHS COOECEIHUKOB, TpPH3HABAs MPABO
JIPYroro 4ejJoBeKa Ha UHOE MHEHHUE.

MUKpPO3BOJIIOIUS U MAKPOIBOJIIOLHUS.

O3HakOMIJICHHE C KOHIIEMIMEH BHUAA, €€ KPUTEPHUSIMHU, 000D
MIPUMEPOB TOTO, YTO MOIMYJISALUUS — CTPYKTYpHAsl €IMHUIIA BUIA
Y 3BOJIIOLINY.

O3HakoMJIEHHE C JABWXKYIIUMHUCA CUJIAMH DBOJIOLMU H €€
JI0Ka3aTeIbCTBaMHU.

YcBoeHHe ~ TOro,  4UTO  OCHOBHBIMH  HalpaBJICHUSMHU
HBOJIIOIIMOHHOTO  Mporpecca  SIBISIOTCS  OMOJIOrMYECKUM
nporpecc U OMOJIOTHYECKUI perpecc.

YMeHue oTcrauBaTh MHEHHUE, O COXPAaHEHUU OHOJOTHYECKOTO
MHOT000pa3usi Kak OCHOBE YCTOMYMBOCTH OHOC(epbl U
MPOTPECCUBHOTO €€ Pa3BUTHS. YMEHHE BBIBIATH MPUYUHBI
BBIMUPAHUS BUJIOB.

[TPOUCXOXIEHHNE

AHTPOIIOTEHES.




YEJIOBEKA

AHanmu3 M OLEHKAa pa3IMYHbIX TUIOTE3 O MPOUCXOKIACHUU
4eJI0BEKA.

Pa3Butie yMeHUs CTPOMTh JIOKa3areiabHyl0 0a3y 1o
CPABHUTEJIBHOW XapaKTEPUCTUKE YEJIOBEKA M IPUMATOB,
J0Ka3blBasi HX POJACTBO. BhIsABIEHHWE 3TanoB HBOJIIOLUU
YeJI0BeKa

YenoBeueckue pachl.

YMeHue J0Ka3bplBaThb pABEHCTBO YEJIOBEUECKUX pac Ha
OCHOBaHUM MX POJACTBA U €UHCTBA IPOUCXOKICHHUSL.

Pa3BuTtHe TONEpAaHTHOCTH, KPUTHKA pacu3Ma BO BCEX €ro
MPOSIBICHUSIX.

OCHOBBI
OKOJIOT'NHA

DKoJIOTHSI — HayKa O B3aMMOOTHOIIICHHUSIX OPTaHU3MOB MEXKTY
co0O0li U OKpYKaIoIIeH CpeIou.

N3yyeHue 3KOJOTMYECKHX (AKTOPOB W HMX BIMSHUS Ha
OpTaHU3MBI.

3HAKOMCTBO C DJKOJIOTHYCCKUMH CHCTEMaMH, WX BHUIOBOU U
MPOCTPAHCTBEHHON CTPYKTypaMu. YMEHHE OOBSICHATH MPUUUHBI
YCTOMYMBOCTU U CMEHBI 9KOCUCTEM.

O3HaKOMJICHME C MEXKBHJIOBHIMH  B3aWMOOTHOIIECHUSMU B
DKOCUCTEME: KOHKYpEHIIMEH, CHMOMO30M, XHUITHUYECTBOM,
Nnapa3uTU3MOM. YMEHHE CTPOUTh SPYCHOCTh PaCTUTEIBHOIO
coo0IIecTBa, MHUINEBbIC IENIM W CETH B OHMOILIEHO3E, a TaKkKe
AKOJIOTHICKHEC TTHPAMUJIBI.

3HaHWE OTIMYUTEIBHBIX MPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB
— arpod’KOCHUCTEMBI U YPOOIKOCHUCTEMBI.

Onucanue aHTPOIOTCHHBIX WM3MEHEHHH B  E€CTECTBEHHBIX
MPUPOIHBIX JTAHAMA(TAaX CBOCH MECTHOCTH.

CpaBHHTEILHOE OMHCAHUE OJAHOW M3 €CTECTBEHHBIX MPHUPOTHBIX
CUCTEM (HampuMmep, Jieca) U KaKOW-HUOYIh arpodKOCHCTEMbI
(Hampumep, MIIEHUYHOTO TIOJIA).

CocraBneHue cxeM TNepenayd BEHIECTB M DHEPrud MO IEMsM
MUTaHUS B IPUPOTHOMN IKOCHCTEME M arpolieHO3e.

buocdepa — riobanbHas 3xocucTeMa.

Oznakomiienne ¢ yuenuem B.M.Bepnanckoro o 6uocdepe kak o
rJ100aMbHON SKOCUCTEME.

Hanuume mpencraBieHHss O CXeMe DKOCHCTEMBI Ha TIpUMEpe
ouocdepnl, KPyroBOopoTe BEIIECTB U MPEBPAIICHUU DHEPTHH B
ouocdepe.

YMeHre 0Ka3bIBaTh POJIb JKMBBIX OPraHU3MOB B OWocdepe Ha
KOHKPETHBIX IpUMepax

buocdepa u yenosex.

Haxoxnenue cBsizm u3MeHeHHs: B Ouocdepe ¢ MocIeACTBUSIMU
JIESITETbHOCTH YEJIOBEKA B OKPYXKAIOLIEH Cpeae.

YMmeHue OIIPEIIENIATh BO3/JCHCTBUE MTPOU3BOJICTBEHHOU




NEATETLHOCTH Ha OKPYKAIOIIYI0 Cpeay B 00JacTH CBOEH
Oynymei mpodeccumu.

O3HAaKOMJICHHE C TJIOOQTBHBIMU 3KOJIOTHYECKUMH TTPoOIeMaMu U
YMEHHUE ONPEETSATh MyTH UX PEIICHUSI.

Onucanue ¥ MPaKTUYECKOE  CO3/IaHME€  MCKYCCTBEHHOMU
HKOCUCTEMBI (MpecHOBOAHOTO aKBapuyma). Pemenue
HKOJIOTHYECKHUX 3a7au.

JleMOHCTpUpOBaHNWE YMEHHUS TOCTAHOBKHU LIE€NieH N1eATEeNbHOCTH,
IUIAHUPOBAHUSI COOCTBEHHOM JESTENBHOCTU [JISl JOCTHKEHUS
MOCTABJICHHBIX LIeNieH, MPEABUACHUS BO3MOXKHBIX PE3YJIbTATOB
ATUX JEWCTBUM, OPraHU3alMyd CAMOKOHTPOJS W  OLEHKH
MOJTYYEHHBIX PE3YJIbTATOB.

OOyueHue COOMIOAEHUIO TIpaBUJ IMOBEIEHUS B MPUPOJE,
OCpEe)XKHOMY  OTHOILICHHIO K  OWOJOTUYECKUM  OOBEeKTaM
(pacTeHusIM, )KUBOTHBIM M X COOOIIIECTBAM) U UX OXPaHE.

BMOHHMKA broHMKa KaKk 0JHO U3 HANPABJICHU OMOJIOTMU U KHOEPHETUKHU
O3HaKOMIIEHHE C MPUMEpPAaMU HMCIOJb30BAHUS B XO3AHCTBEHHOU
JEATEIIBHOCTH 101 (71 Mop (o yHKIIMOHATBHBIX 4epT
OpraHu3allid  pPacTeHWH U  HKUBOTHBIX IIPU  CO3JaHUHU
COBEPLICHHBIX TEXHUYECKUX CUCTEM U YCTPOWCTB I10 aHAJIOTUH C
JKUBBIMHU CUCTEMAMH.

3HAKOMCTBO C TpyOuUaThIMM CTPYKTYpamHu B >KUBOH NHpUpOJE U
TEXHHUKE, a’pOJAMHAMHUYECKMMH U  THAPOJUHAMHYECKHMHU
YCTPOMCTBAMHM B KUBOU ITPUPOJIE U TEXHHKE.

YMmeHune CTPOUTH MOZETN CKJIa{4aToMn CTPYKTYPBHI,
WCIIOJIb3YEMBIE B CTPOUTEIIBCTBE.

9. YueOHO-MeTOAMYECKOE U MATEPHAJIbHO-TeXHUYECKOe o0ecneueHne
NporpaMMbl y4eOHOM THCUHMIINHBI

OcBoenue paboueit mporpaMmbl y4eOHOM TUCIUILIMHBI OCYIIECTBISETCS B y4eOHOM
KaOuHeTe OMOJIOTUM U XUMUH.

[lomemenne kabOuHETa JOJDKHO YJOBJIETBOpseT TpeboBanusiM CaHuUTapHO-
snugemMuoniornueckux npasui U HopMmatuBoB (CanlluH 2.4.2 Nel78-02) ocuarieHo
TUTIOBBIM 000pYZOBaHUEM, YUeOHOU MEeOEIIbIO U CPEACTBAMU OOYUCHHUS, TOCTATOUHBIMU
JUTSI BBITIOJTHEHUS TpeOOBaHN K YPOBHIO TTOJATOTOBKH O0YYAFOIITMXCS.

B kabunete wmMeeTcs MyJlbTUMEIHMITHOE 00OpYyJOBaHUE, IMOCPEIACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIIbHOTO MpOIecca MPOCMATPUBAIOT BH3YaJIbHYI0 HH(MOPMAIIHIO
1o reorpaduu, CO37a0T MPE3CHTAIIUN, BUICOMATEPHAIIbI, HHBIC TOKYMEHTEHI.

B coctaB y4eOHO-METOIUYECKOTO M MaTepUaIbHO-TEXHUYECKOTO OOecIeueHus
IPOrpaMMbl YI€OHOH AUCITUTUTHHBI « BHOIOTHS BXOIAT:

o MyJIbTUMEUUHBIN KOMILIEKC;

e HATTISIAHBIE TIOCOOUA (KOMIUJIEKTHI YYeOHBIX TaOJuIl, TIUIaKaTOB, MOPTPETOB
BBIIAIONINXCST YYEHBIX, JUHAMUYECKUE IMOCOOUsS, WILTIOCTPUPYIOMINE OHUOJIOTHIECKUE
MIPOIIECCHI, MOJICTTH, MYJISIKH M MUKPOTIPETapaThl OMOJIOTHYECKUX OOBEKTOB U JP.);




« THPOPMAIIMOHHO-KOMMYHUKATUBHBIC CPEICTRA,;

¢ DKPaHHO-3BYKOBBIE ITOCOOMS;

e KOMIUICGKT TEXHUYECKOW JTIOKYMEHTAaIlMd, B TOM YHCII€ MAaclopTa Ha CpPeICcTBa
00y4eHHUsI, UHCTPYKIIUHU MO UX UCTOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

« OMOTMOTEUHBIN (OH]I.

B OubGnuoreunsiii GpoHA BXOAAT y4EOHHKH, YIECOHO-METOJAMYECKUE KOMILICKTHI
(YMK), o0ecrieunBaroiiue OCBOCHHME  y4uyeOHOM  JUCHUIUIMHBI  «buomorusy,
PEKOMEHJIOBAaHHBbIE WJIM JIONYIIEHHbIE JUIsI HUCIHOJIb30BaHUS B MpOodecCHOHATBHBIX
0o0pa3oBaTeNbHBIX OpraHU3alMsgX, peATU3yIIMX 00pa30BaTEbHYI0 MpOrpamMmy
cpennero obmiero odpazoBanusa B npenenax ocBoeHus OIl CITO na 6aze 0CHOBHOTO
o01ero oOpa3oBaHusI.

B mporiecce ocBoeHus mporpaMMbl Y4eOHOU JUCITUTUINHBI «BHONOTH) CTYACHTHI
MMEIOT BO3MOKHOCTh JIOCTYIa K JICKTPOHHBIM y4e€OHBIM MaTepuajiaM Mo OHUOJIOTUH,
MMEIOIIMMCSI B CBOOOJHOM JOCTyne B ceTd HHTEepHET (PIEKTPOHHBIM KHHIaM,
MPaKTUKYMaM, TECTaM).

10. Ucnosib3yemast Jiureparypa

1t CTy1eHTOB:

1. bense JI.K., Hemmmun .M., Ky3neunosa JI.LH. u nap. buonorus (6a3oBbiii
ypoBenb). 10 kiacc. — M., 2014.

2. Nonnesa A.1O. buomnorus. Bech mKkoybHBIN Kype B cxeMax U Tabnunax. — M.,
2014.

1. Jlykatkun A.C., Pyunn A.b., CunaeBa T.b. m np. buosoruss ¢ ocHoBamu
AKOJIOTUU: YUeOHUK JUIS CTY/. YUPEXKJICHUI BbICII. 0Opa3oBanus. — M., 2014.

2. MamonToB C.I'., 3axapoB B.b., KoznmoBa T.A. buonorusi: yaeOHUK I CTY/I.
yupexaeHul Boicil. o0pazoBaHus (OakanaBpuar). — M., 2014.

3. Huxurtnnckas T.B. buonorus: kapManHslii cipaBoyHuK. — M., 2015.

4. Cusornazo B.U., AradponoBa W.b., 3axapoBa E.T. buosorus. OOmas
ouosiorusi: 6a3oBwIil ypoBeHb, 10—11 knacc. — M., 2014.

5. CyxopykoBa JIL.H., Kyumenko B.C., NBanoBa T.B. buonorus (6a3oBblii
ypoBeHb). 10—11 knacc. — M., 2014.

st mpenmogaBaTeJisi:

1. denepanbublii 3akoH 0T 29.12.2012 Ne273-D3 «O6 obpazoBannu B Poccuiickoi
denepanum.

2. Ilpukaz MwunobOpuayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBepKIeHUU
deneparTbHOTO TOCYIapPCTBEHHOTO 00pa30BaTENBLHOTO CTaHJApPTa CPEIHEro (IOJIHOTO)
o01rero oOpa3oBaHUs».

3. Ilpukaz MwunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MmeHenuit B [Ipukaz MunucrepcTa 00pazoBanus 1 Hayku Poccuiickoit

Oeneparuun ot 17.05.2012 Ne 413 “O06 yrBepxaeHuu QeaepaibHOTO
roCyJIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHJapTa cpeaHero (MOJHOTO)  OOIIero
oOpazoBaHus” .

4. Tlucemo JlemapTamMeHTa TOCYJApCTBEHHOM MOJUTHKUA B cdepe MOATOTOBKHU
pabounx xkampoB u JIIO Munob6pnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1O OpraHU3aIiy TOJY4YeHHUsS CpeaHEero oOmiero oOpa3oBaHUS B



mpenesgax OCBOEHHUsI 00pa3oBaTeNbHBIX MPOrpaMM CpeaHEero mpodecCHOHATBFHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHHs C YYETOM TpeOOBaHUU
(denepanbHBIX TOCYIAapCTBEHHBIX OO0pa30BaTENbHBIX CTaHAAPTOB U  MOJIydaeMou
npodeccuu Win CIeUaIbHOCTH CPEIHEr0 MPOo(hecCHOHATBHOTO 00pa30BaAHUD.

5. buonorus: B 2 1./ mox pen. H.B.Apsiruna. — M., 2010.

6. buosnorus: pyKoBOJCTBO K MPAKTUYECKUM 3aHATHAM / 1107 pea. B.B.MapkuHoii.
— M., 2010.

7. Hapsun Y. Counnenus. — T. 3. — M., 1939.

8. KooObutanckuii B.A. ®unocodust 3K0I0THU: KpaTKUi Kypc: ydebd.mocodue s
By30B. — M., 2011.

9. OpnoBa D.A. Hctopusi aHTpOIOJIOTHYECKUX YUCHHUI: YUYeOHUK JUIsl BYy30B. —
M., 2010.

[Ipunoxenue |

Tembl HHIMBUAYAJIBHBIX IPOEKTOB, pe)epaToB N I0KJIAI0B
Bpenusie u nosie3Hbie MyTalUu.
MeTo1bl TEeHETUUECKHX UCCIIEI0BAHUM YET0BEKa.
HckyccTBeHHBIE OpraHbl — IPOOJIEMBI U NTEPCIIEKTUBBI.
HacnencrBennsie 601€3HU.
[Touemy MBI HE IOXOKHU IPYT Ha apyra?
CoBpeMeHHbIE B3Il HA IPUPOAY CTAPEHUS.
DBOJIIOLHS YEI0BEKA — BO3MOKHBIE PE3YJIBTATHI.
AJneprusi — 4to 3To Takoe?
Bupyc CIIN/] u yenoBek — nuHaMuka OOpbOBbI.
0.  MukpoOBbI — «JIPy3bs» I «BpParm.
1.  OHu psIOM C HAMH — PEJIKME U MCUE3al0OLIUe pACTeHUS (AKUBOTHBIE).
12. YpoBHM OpraHu3alyy >KUBBIX CHCTEM.
13. Bpen u nosin3a COPHIKOB.
14. OmnpeneneHre XUMUYECKOTO COCTaBa MOYBHI.
15. BiusgHHe KOPMOB Ha KOJIMYECTBO U KAU€CTBO MOJIOKA.
16. 3enéHoe MOKPHIBAIO 3€MIIH.
17. H3yuenue HacieI0BaHUS MPU3HAKOB JIEBOPYKOCTH B CEMBE.
18. KpacHas kHMra — CUTHAJ TPEBOTH.
19. Tpenwue B MuUpe pacTeHUI.
20. Tpancnupamus 1 GOTOCHUHTE3.
21. Cmoco0bl pacnipocTpaHeHHUs IJI0JIOB U CEMSH B Pa3HBIX IKOCHCTEMAaX.
22. ®OyHKUMU OEIKOB B OpraHU3Me.
23. UynonelcCTBEHHOCTh 300TEPaIIUH.
24.  DIEKTpUYECTBO B KU3HU PACTECHUM.
25. Cost — 0CHOBa 3J0POBOT0 MUTAHMS WJIA HEMIONIPABUMBIN Bpe.l 1JIsl OpraHu3Ma.
26. UYrto ckpbIBaeTCs B YallKe qasi?
27. Ponb OMOJIOrMYECKUX UCCIIEIOBAHUI B COBPEMEHHOM MEAUITUHE.
28. Ilo cnemam OTKPBITHII — B MUKPOMUPE.

HBO©oO~NOo O~ WNE



29. IlyremecTBue ¢ MOJIEKYIOM KUCIOPOIA IO OPTAHU3MY.

30. Cum0mO03 B XM3HHM pacTeHUil. bHoleHO3bI (3KOCHUCTEMBI) Pa3HOTO YPOBHS U UX
COTIOYMHEHHOCTH B II100aIBHOM 3KOCcHCcTEMEe — Omnocdepe.

31. BwupaoBoe u 3KoJ0THYECKOE pasHOOOpa3ue OMOIEHO3a KaKk OCHOBA €ro yCTONYNBO-
CTH.

32. IloBblieHHE TPOAYKTUBHOCTH (POTOCUHTE3A B HCKYCCTBEHHBIX IKOJIOTUUYECKUX CH-
cTeMax.

33. PaznuuHble 5KOJIOTHYECKHE TUPAMU/IBI U COOTHOLIEHUS] OPTaHU3MOB Ha KaX10M UX
CTYIICHHU.

34. IlyTn noBblI€HHs OMOJOTUYECKON MPOJYKTUBHOCTH B MCKYCCTBEHHBIX 3KOCHCTE-
Max.

35. Ponp mpaBUTENBCTBEHHBIX W OOIIECTBEHHBIX SKOJIOTMUECKUX OpTraHu3aluid B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

36. PammonanbHOE WCMONB30BAaHME M OXpaHAa HEBO30OHOBISEMBIX MPHPOIHBIX
pecypcoB (Ha KOHKPETHBIX TPUMEPAX ).

37. OmacHOCTh TTI00ANBHBIX HapymieHni B Ouocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIC
JOXIH, CMOTH ¥ MIX TIPEOTBPAIICHHE.

38. Dkonorumveckne KpU3HChl M 3KojJormueckue karactpodsl. IIpemoTBpamenue mx
BO3HUKHOBEHHUSI.

39. BunwusiHMe KypeHHs, YNOTPEOJIEHUS aJIKOrojii M HAapKOTUKOB POJUTENSIMU Ha
SMOpPUOHANILHOE Pa3BUTHE PEOEHKA.

40. Buramunbl, (hepMEHTHI, TOPMOHBI U X POJb B Opranusme. Hapymienus npu ux He-
J0CTaTKE U U30BITKE.



