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INOSCHUTEJIBHAS 3AIIUCKA
1.1. O6mas xapakTepucTHKA y4eOHOM IHCIUNINHBI

buonorus — cucrema Hayk, U3ydaroliasi BCE acleKThl )KU3HU, HA BCEX YPOB-
HSAX OpraHu3allMM >KWBOTO, HauyWHAs C MOJEKYJISIPHOTO M 3aKaHuuBasi Ouocdep-
HBIM.

OO0bekTaMu u3ydeHus OUOJIOTUU SIBJISIOTCS KUBBIE OPraHU3MBbI, UX CTpOe-
HUE U KU3HEJEATEIbHOCTh, UX MHOT000pa3ue, MPOUCXOKIECHUE, IBOJIOLUS U pac-
peIeJICHUE KUBBIX OPraHU3MOB Ha 3eMJIe.

OO6mrass OuoJIOTHSI M3y4YaeT 3aKOHBI MCTOPUYECKOTO W WHIUBUIYaTLHOTO
Pa3BUTHS OPTraHU3MOB, OOIIME 3aKOHBI KU3HU U T€ OCOOEHHOCTH, KOTOpPHhIE Xapak-
TEPHBI JJIsl BCEX BUOB JKMBBIX CYIIIECTB Ha IJIAHETE, a TAKXKE UX B3aUMOJICHCTBUE
C OKPYKAIOLIEU CPELNOM.

buonorus, Takum oOpazom, SBJISIETCS OJTHOM M3 OCHOBOTOJIATAIOIINX HAYK O
KU3HM, a BIaJicHUe OMOJOTMYECKUMH 3HAHUSIMU — OJHUM U3 HEOOXOJUMBIX YCJIO-
BUI COXpaHEHUS KU3HU Ha TIJIaHEeTe.

OcHOBY cojepkaHusl y4eOHON MUCHHUIUIMHBI «BHONOTHS» COCTABISIOT Cle-
IYIOIIHME BEIYIINE UIEH: OTIUYUTENIbHbIE TPU3HAKU KUBOW MPUPOJIBI, €€ YPOBHE-
Basi OpraHu3alys U HBOJIOIMSA. B COOTBETCTBUM ¢ HUMU BBIJIETICHBI COIEPKATENb-
HbI€ JUHUU: OHMOJOTHS KaK Hayka; OHMOJOTHYECKHME 3aKOHOMEPHOCTH; METOIbI
HAyYHOTO TO3HAHUS; KJIETKa; OpraHW3M; MOIMYJISIUS; BUJ; dKOCHUCTEMBI (B TOM
gucie ouocdepa).

Conepxanve yuyeOHOM MUCHIMILIMHBI HAMpaBIEHO HA MOATOTOBKY OOydYaro-
IIUXCS K PEIISHUI0 BaXXHEHIITNX 3a7a4, CTOSAIINX Iepe]l OMOJOTHYeCKON HAyKOH, -
10 palMOHATBLHOMY MPUPOIOTIOIB30BAHHIO, OXPAaHE OKPYXKAIOIICH Cpebl U 310pO-
BbS JIIOJICH.

B npodeccronansHbix 00pa3oBaTEIbHBIX OPTaHU3AIUAX, PEAUTU3YIOMNX 00-
pa3oBaTEIBHYIO MPOTpaMMy CpPEeIHETo 00IIero oOpa3oBaHus B IpeieaXx OCBOCHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 0OO0IIEro oOpa3oBaHUs, U3YUCHUE YUECOHOH IHC-
IUIUIMHBL «buonorus» uMeer cBOM OCOOCHHOCTH B 3aBHCHMOCTH OT MPOQUIIS
nmpodeccuoHansHOTO 00pa3oBaHus, 6a3upyeTcs Ha 3HAHUAX O0yUYaIOIMIUXCS, MOITY-
YEHHBIX MPU W3YyUYEHUU OMOJIOTHH, XUMUH, (U3UKHU, Teorpaduu B OCHOBHOH IIKO-
Je.

IIpu ocBoennu npodeccuit CIIO u cneumansHocteir CIIO TexHmueckoro
npoduss mpodeccronanbHOTO 00pa3oBaHMs OWOJIOTHS HM3ydaeTcs Ha 0a30BOM
ypoBHe ®I'OC cpennero odiiero odpazoBanus, rnpu ocsoennu npodeccuii CIIO u
crienimanbHOocTe CIIO ecTecTBeHHO-HAyYHOTO Mpoduias npodeccuoHaIbHOTO 00-
pazoBaHusi OuoJiorus HM3ydaeTcsi Oosiee yriayOJeHHO, Kak IpoduibHas y4yeOHas
JTUCUUIUIMHA, YYUTHIBAIOUIAs CIEUU(PUKY OCBauBaeMbIX Npodeccuid WM Crelu-
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anbHOCTEH. DTO BBIpAXKAETCS B COJEPKAHUM OOy4YEHUs, KOJIMYECTBE YaCOB, BbIJIE-
JSIeMBIX HA U3YUYEHUE OTIEIbHBIX TeM y4eOHOW MUCHUMIUIUHBI, TIIYOMHE UX OCBOE-
HUS OOy4YaroUMMHUCS, 00bEME U XapaKTepe MPAKTUYECKUX 3aHATHUM, AEMOHCTpa-
Ui, BUAaX BHEAYTUTOPHON CaMOCTOSATEIbHON pabOThl CTYIEHTOB U T. .

[Ipu ocBoenun cnenuansHocter CIIO rymanutapHoro npoduist npodeccu-
OHAJILHOTO 00pa3oBaHUs OMOJIOTHS M3Yy4aeTcsl B paMKaxX Y4eOHOW IUCUMILIMHBI
«EcrecTBo3Hanue» 00s13aTenbHON npeaMeTHoil o0nacT «EcTecTBEeHHbIE HAYKU»
®I'OC cpennero o0O1iero oopa3oBaHusl.

[Tpu otbope coxepkanust yueOHON TUCHUIUIUHBI «BHOIOTHSY» UCTIONBb30BaH
KyJIbTYpOCOOOpa3HbIi MOJAX0J, B COOTBETCTBUU C KOTOPHIM OOYYarOIIHECs JTOJIK-
Hbl YCBOUTH 3HAHUS U YMEHUS, HEOOXOAUMBIE Il POPMHUPOBAHUS OOIIECH KYyJIbTY-
PBI, OTIPENIEIIAIONICH aJIeKBaTHOE MOBEJCHNE YeJIOBEKa B OKPYXKAIOIIeH cpeje, Boc-
TpeOOBaHHBIC B KU3HU U B MPAKTHUECKOM JEATETLHOCTH.

Oco60e BHUMAaHHE YyJIEJIEHO YKOJOTUUYECKOMY OOpPa30BaHUIO M BOCITUTAHUIO
oOydJaromuxcs, (OpPMHUPOBAHUIO Y HUX 3HAHUH O COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOU KapTHHE MUpPA, IICHHOCTHBIX OPUEHTAIUH, YTO CBUETEIbCTBYET O T'yMa-
HU3AIUU OMOJIOTHYECKOT0 00pa3oBaHUSI.

Copnepxanve y4eOHOW MMCUMIUIMHBI TMpeaycMaTpuBaeT (OpMHpPOBAHUE Y
oOydaromuxcs OOIIeHAYYHBIX 3HAHUM, YMEHU M HaBBIKOB, YHUBEPCAJIbHBIX CIO-
co0OB JIEATETLHOCTH M KIIFOUEBBIX KOMIIETEHIIMMH, BKJIIOYAIONINX YMEHHUE CPaBHH-
BaTh OHOJOTHYeCKHe O0OBEKThI, AHAIM3UPOBATh, OLIEHUBATh U 0000IIATh MOJyYEH-
HbIE CBEJICHUS, YMETh HAXOJUTh U MCIOJIb30BaTh HHGOPMAIINIO U3 PA3TUYHBIX HC-
TOYHHUKOB.

B conepxanuu yueOHON NMCHMIUTMHBI KypCUBOM BBIJIENICH MaTepual, KOTO-
PBIM TIPU U3YUYEHUH OMOJIOTHMH KOHTPOJTIO HEe ToIeKUT. M3ydueHue obmeoOpazoBa-
TEIHLHON YUeOHOW AUCIUIUINHBI « brosiorusy 3aBepiaeTcs MoABEICHUEM UTOTOB B
dbopme nuddhepeHIUPOBAHHOTO 3a4eTa WX dK3aMeHa B paMKax IMPOMEKYTOUHOU
aTTectauuu ctyneHToB B npouecce ocBoeHus: OIIOII CIIO ¢ nomydenunem cpenxe-
ro obmero oopazoanus [TI1ICC3.

1.2. MecTo y4eOHO# TUCHUILIUHBI B Y4eOHOM IIaHe

VYyeOnast aucturuinaa «buonorus» sBisercss yueOHbIM MPEIMETOM IO BbI-
Oopy u3 oOs3arenpHOM mpeameTHOM obmactu «EctectBennbie Haykm» PI'OC
CpeaHero oo01ero 0opa3oBaHus.

B npodeccronansHbix 00pa3oBaTENbHBIX OPTaHU3AIUAX, PECAUTH3YIOMNX 00-
pPa3oBaTeNbHYIO MPOrpaMMy cpeaHero ooiiero oopa3oBaHus B Mpeeaax OCBOCHUS
OIIOIT CIIO nHa 6a3e ocHOBHOro oOIIEro oOpa3oBaHMs, yuyeOHas IUCIUIUIMHA
«buonorus» uzydaetrcss B 061eoOpazoBaTenbHOM Iukie yuyeOHoro miana OITOIT
CIIO nHa 6a3e OCHOBHOTO OOIIETO OOpPa30BaHMs C MOJYYEHHEM CPEIHEro oOIero
oOpazoBanus [ITICC3.
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B yueOnbix mnanax IIIICC3 mMecto yueOHOM qucuurinibl «bruonorusy -
B cOCTaBe 00IIe00pa30oBaTEIbHBIX YYEOHBIX JUCHUIUIMH MO BBIOOPY, dhopmupye-
MBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpegnero odirero od6pazo-
BaHus, 1 cnenuanbHocTet CIIO cooTBetcTBytOIIEro npoduis npodeccuoHab-
HOro oOpa3oBaHus. YueOHas NuCHUIUIMHA «buomorus» u3y4daercs B MEPBOM H
BTOPOM CEMECTpax.

1.3. Pe3yabTaThl 0OCBOCHUS y4eOHOH AUCHUNIIMHBI

OcBoeHue cojepKaHusi yueOHOU TUCHUIUTMHBI «buonorus» obecreuynBaeT
JOCTUXKEHUE CTYIEHTaMU CIEAYIOIUX Pe3yabTATOB:
* IUYHOCMHBIX
— ¢(hOpMHUPOBAHHOCTH YyBCTBA TOPJOCTH U YBAKEHUS K UCTOPUH U TOCTIIKEHUSIM
OTE€YECTBEHHON OMOJIOrMYECKON HayKH; MPEACTABICHUS O LEJOCTHOM €CTeCTBEH-
HO-Hay4YHOW KapTHHE MHPA;
— MOHMMAaHWE B3aMMOCBSI3H U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK, WX BITUS -
HUSl HA OKPYXAIOLIYIO CPely, IKOHOMUUYECKYI0, TEXHOJIOTUUECKYI0, COLUATBHYIO
U 3TUYECKYIO cephl IeSITeIbHOCTH YeTI0BEKa;
— CIIOCOOHOCTH HUCIOJIB30BaTh 3HAHUSA O COBPEMEHHOM €CTECTBEHHO-HAYYHOU Kap-
TUHE MUpa B 00pa30oBaTeIbHOM U MPO(eCcCHOHATBHON NeATeIbHOCTH; BO3MOMKHO-
cTH MHGOPMAIIMOHHON Cpenbl s o0ecredeHus] MPOIyKTUBHOTO caMo00pa3oBa-
HUS;
—BJIaJICHUE KYJIbTYpOW MBIIUICHHS, CIIOCOOHOCTh K 0OOOIIEHUIO, aHalu3y, BOC-
npusITHIO HHPOpPMAIIMU B 00JIACTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE IEJIM U BBIOO-
py IyTel ee nocTxeHus B mpodeccuonansHol chepe;
—CIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH JESATEIILHOCTH COBPEMEHHBIMH TPUH-
[IUIIAMHU TOJIEPAHTHOCTH, JHAIIOTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aMMO/IEH-
CTBUIO C KOJUIeTaMu, paboTe B KOJUICKTHUBE;
— FOTOBHOCTbH HCIOJIb30BAaTh OCHOBHBIE METObI 3aIIUThl OT BO3MOXKHBIX MOCIE-
CTBUH aBapuii, KaracTpo(, CTUXUNHBIX OCACTBUM;
—o0iamanie  HaBBIKAMU  Oe30mMacHOM  paboThl  BO  BpeMs  MPOEKTHO-
HCCJIEIOBATEIbCKON U SKCIEPUMEHTATbHON JAESTEIbHOCTH, NMPH HCIIOJIb30BAHUU
1abopaToOpHOTO 00OPYAOBAHMUS;
— CIIOCOOHOCTH MCTIONIB30BATh MPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKON
JESITeIbHOCTU U TIOBCETHEBHOM KU3HU AJIs1 COOMIOACHHS Mep MPO(UIAKTUKU OT-
paBJICHUI, BAPYCHBIX U APYTHX 3a00JI€BaHUN, CTPECCOB, BPEAHBIX MPUBBIUEK (KY-
pEHUS, ATKOTOIM3Ma, HAPKOMAHWH ); PABUJI TIOBEICHHSI B TIPUPOJTHOM Cpelie;
—TOTOBHOCTH K OKa3aHHIO TIEPBOU IMMOMOIIH MIPU TPaBMaX, MPOCTYAHBIX U JIPYTHX
3a00JIeBaHUSAX, OTPABJICHHSIX MMUAIIEBBIMU MTPOTYKTAMU;
* MemanpeomMemHuix:
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— OCO3HaHHE COIMAIbHOW 3HAYMMOCTH CBOEH mpodeccuu/crnenuaibHoCTH, 00a-
JlaHWE MOTUBAIMEN K OCYIIECTBICHUIO TPOdECCUOHAILHON NeATeNbHOCTH;

— MOBBIIIEHUE UHTEIIEKTYaJIbHOTO YPOBHSI B MPOIIECCE N3YUEHUS] OMOJIOTHYECKUX
SIBJICHUM; BBIAIOIMMXCS JTOCTHKEHUM OHMOJIOTHH, BOIICAIINX B O0IIeUeIoBeye-
CKYIO KYJIBTYPY; CJIIOXHBIX U IPOTUBOPEUMUBBIX YTEH PA3BUTHUSI COBPEMEHHBIX
Hay4HBIX B3IJISIIOB, UJEH, TEOPUH, KOHLIENIINH, TUTIOTE3 (0 CYIIIHOCTHU U TIPO-
HCXOXJICHUH KU3HH, YEJIOBEKa) B X0JIe padOThI C Pa3IMYHBIMU UCTOYHUKAMU
uH(popmMaImy;

— CMOCOOHOCTh OPTraHU30BbIBATh COTPYAHUYECTBO €AUHOMBIILICHHUKOB, B TOM
YHCJI€ C UCTIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHM;

— CMOCOOHOCTh TOHUMATh MPUHITUIBI YCTOWYHUBOCTH U TPOYKTUBHOCTH KUBOU
IPUPOJIbI, MYTH €€ U3MEHEHUS 0] BIUSHUEM aHTPONOTeHHBIX (PaKTOPOB, CIIOCO0-
HOCTh K CHCTEMHOMY aHAJIM3Y TJI00QIBHBIX SKOJOTHUYECKUX TTPOOJIEM, BOIIPOCOB
COCTOSIHMSI OKPYKAOIIEH Cpe/ibl U PAllMOHAJIBHOTO MCIIOJIb30BAHUS MPUPOTHBIX
pecypcos;

— YMEHHE 000CHOBBIBATh MECTO M POJIb OMOJIOTHYECKUX 3HAHUN B MPAKTUYECKOM
NEATEIBbHOCTH JIIOACH, Pa3BUTUM COBPEMEHHBIX TEXHOJIOTHI; ONPEEIATh )KUBbIC
00BEKTHI B IPUPO/IC; MPOBOAUTH HAOTIOICHHS 32 SKOCUCTEMAMH C IIEJTBIO UX OITH -
CaHMS U BBISBJICHUS €CTECTBEHHBIX U AaHTPONOTCHHBIX U3MEHEHU; HAXOUTh U
aHAJU3UPOBATH HH(OOPMAIIUIO O KUBBIX OOBEKTAX;

— CTIIOCOOHOCTH IPUMEHSATH OMOJIOTHYECKUE U SKOJIOTHYECKHE 3HAHUS JIJIs aHaJIn3a
PUKJIATHBIX MPOOJIEM X03IHCTBEHHOM AeATEILHOCTH;

— CIMIOCOOHOCTh K CAMOCTOSITEIbHOMY ITPOBEICHUIO MCCIICI0BAaHUHN, TOCTAHOBKE
€CTEeCTBEHHO-HAYYHOT'0 SKCIIEPUMEHTA, UCITOIh30BaHUIO0 HHPOPMAIITMOHHBIX TeX-
HOJIOTHH ISl PEIICHUS HAYIHBIX U TPO(eCcCHOHATBHBIX 3a/1a4;

— CIIOCOOHOCTH K OIEHKE 3THYECKUX ACTIEKTOB HEKOTOPBIX HMCCIICIOBAHUM B 00JIa-
CTH OMOTEXHOJIOTUH (KJIOHUPOBAHKE, UICKYCCTBEHHOE OTUIOIOTBOPECHUE);

* NPEOMEMHDBIX

— ¢(OpMHUPOBAHHOCTH MPEJICTABICHUN O PO M MECTE OMOJIOTMH B COBPEMEHHOM
HAayYHOW KapTHHE MHpPA; TOHUMAHHUE POJIK OMOJIOTHH B (POPMUPOBAHUH KPYTro30pa
1 (PYHKITMOHATIBLHON TPAMOTHOCTH JIJIS PEIICHUS MPAKTHICCKUX 3a/1a9,

— BJIQJICHUE OCHOBOIIOJIATAIONIMMY MOHATUSIMHA W MPEICTABICHUIMHA O KMBOW MPH-
poje, €€ YpOBHEBOM OpraHU3alliy M SBOJIIOIMU;, YBEPEHHOE IMOJIb30BaHUE OMOJIO-
TUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMHM METOJIaMH HayYHOTO MO3HAHUSI, UCTIOJIb3YEMbIMU TIPH
OMOJIOTUYECKUX HCCIICIOBAHUAX KUBBIX OOBEKTOB M DKOCHCTEM: OMHMCAHUEM, H3-
MEpeHHUEM, IPOBECHUEM HAOIIOECHU; BBISIBJICHUE M OIIEHKA aHTPOITOT€HHBIX
W3MEHECHUH B IIPUPO/IE;
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— c(popMHUPOBAHHOCTh YMEHUM OOBSICHATH PE3YyIbTaThl OMOJIOTUYECKUX DKCIEPU-

MCHTOB, pCIIaTh 3JICMCHTAPHBIC OMOJIOTMYECKHUE 3agadu,

— c(OpMHUPOBAHHOCTH COOCTBEHHOU MO3UIMU MO OTHOLICHUIO K OHOJOTHYECKOMN

uH(pOpMaIK, MOTy4aeMO U3 Pa3HbIX UCTOYHUKOB, II100aJbHBIM 3KOJOTUYECKUM

npo0iemMaM U MyTSAM UX pelIeHUsl.

2. COAIEP’) KAHHUE YYEBHOM JUCHUITJINHBI
2.1. TemaTu4yeckuii JIAaH U co/iepKaHUE Y4eOHOM JUCHUILUTUHBI

KoauuyecTBO 4acoB Ha

pazaen
Ayau- Camocro-
HaunmenoBanmue pa3siena Tembl pazaena
TOopHAast siTeJbHAasI
pabora, | pabora,
yac yac
Beenenue 2 OObeKkT wu3yueHus OHOJOTHUH -KHUBas
npuposa. [Ipu3Haku )XUBBIX OPraHU3MOB
¥ UX MHOTOOOpasue
1. Yuenne o xieTke 10 4 Tema 1. Xwumuueckas oOpraHu3aIHs
KJICTKH
Tema 2. Ctpoenue u GyHKITUU KICTKH
Tema 3. OOMEH BEIIECTB U IIPEBPAILICHHE
SHEPTUU B KIIETKE
Tewma 4. )Ku3HEHHBIN UK KJIETKU
2. Opranmsm. Pasmuoxe- | 8 4 Tema 1. PazmMHOXEHHE OPTraHU3MOB
HUE W UHIUBUAYaJbHOE Tema 2. UnnuBuayanbHOe pa3BUTHE OP-
pa3BUTHE OPraHU3MOB raHusma
Tema 3. UnauBuayanbHOE pa3BUTHE 4Ye-
JOBEKa
3. OCHOBEI T€HETHKHU U 16 8 Tema 1. OCHOBBI y4eHHsI O HACTIE-
CeJIeKIINU CTBEHHOCTU U U3MEHYUBOCTHU
Tema 2. 3aKOHOMEPHOCTH U3MEHYUBOCTH
Tema 3. OCHOBBI CENEKIIMH PACTCHUH,
YKUBOTHBIX U MUKPOOPTAaHU3MOB
4. TlpoucxoxaeHue u pas- | 16 8 Tema 1. [IpoucxoxacHue W HadalbHBIC
BUTHE XU3HM Ha 3eMIe. ATanbl pa3BUTHUS KU3HU HA 3emiie
DBOJIIOIIMOHHOE yYEHUE Tema 2. Uctopus pa3BUTHS SBOTIOIHOH-
HBIX UaeH
Tema 3. MUKpO3BOJIIOLUS U MaKpO3BO-
JOLHUS
5. Ilpoucxoxnaenue yeno- | 6 8 Tema 1. AHTpOnIOreHe3
BEKa Tema 2. YenoBeueckue pachbl
6. OCHOBBI PKOJIOTUH 12 8 Tema 1. Dkonorust — Hayka O B3aUMOOT-

HOIIIGHUSX OPraHU3MOB MEXKIy CO00i U
OKpYy»Karollen cpeon




Tema 2. buocepa — rinodanpHas sKOCH-
crema
Tema 3. buocdepa u yenoBek

7. buoumnka 2

20

Tema 1. buoHuka kak OJHO W3 HaIpas-
JeHUH OMOJIOTHU U KUOEPHETUKH

Hroro 72

60

3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIBHOCTH CTY-

JIEHTOB

HaunmenoBanme pasaesia/TeMsl

Buabl yueOHbIX AeiicTBHIA

Bsenenue

KoHcniektupoBanue, 4YTeHHWE, YCTHBIE H
MUCHbMEHHBIC OTBETHI HAa BOIPOCHI, yUacTHE B
Oecene Iysi: O3HAKOMJICHHSI C OMOJIOTHYECKH -
MU CHCTEMaMH pa3HOTO YPOBHS: KIIETKOM,
OpPraHu3MOM, TONYJALMEH, SKOCUCTEMOU,
o6rocdepoi.

Omnpenenenus poiau Ouosioruu B GopMUpOBa-
HUU COBPEMCHHOW e€CTeCTBCHHO-HAYYHOU
KapTHHBI MHpa M TPAKTHYECKOUN JeSITeIhHO-
CTHU JIIOOEH.

OOyueHust COOJIIOICHUIO TPABHII TTOBEICHUS
B Mpupoje, OEpPeKHOMY OTHOIIEHUIO K OHO-
JIOTUYECKHM O0BEKTaM (PACTEHHSM U KHUBOT-
HBIM M UX COOOIIIECTBaM) U UX OXpaHe

Tema 1. Xumuueckas opraHusanus KJICTKH

KoHcnexktupoBanue, YTEHUE, KOM-
MEHTHUPOBAHHOE YTCHHE, IIOJITOTOBKA K Ce-
MUHApPY JUIS: YMEHHS TPOBOJUTH CPABHCHHE
XUMHYECKOH OpraHU3aIliu >KMBBIX M HEKH-
BBIX OOBEKTOB.

[Tonmy4yeHus: mpeacTaBiICHHUS O POJU OPraHH-
YECKMX U HCOPTaHUYECKHUX BEIICCTB B KIIETKE

Tema 2. Ctpoenue u GyHKIMH KIETKH

KOHCHCKTHpOBaHI/IC, YTCHHUC, KOM-
MCHTHUPOBAHHOC YTCHUC, YCTHBIC U NTHNCbMCH-
HBIC OTBCTHI HA BOIIPOCHI, Y4aCTUC B 6ecez[e,
pa60Ta C UWIIIOCTPATUBHBIM MAaTCPHUAJIOM JIJIA:
HU3YUCHUA CTPOCHUSA KIIETOK 3YKApPUOT, CTPO-
CHUA U MHOFOO6paSI/I$I KJICTOK paCTeHI/Iﬁ u
JKHNBOTHBIX.

Ha6J'IIOI[eHI/I$I KJICTOK paCTeHI/Iﬁ N ) KUBOTHBIX,
X OIMKUCAaHUC.

CpaBHCHI/ISI CTPOCHUA KIICTOK paCTeHI/Iﬁ n
KHUBOTHBIX

OHCPTHUU B KIICTKEC

Tema 3. OOMeH BelIecTB W TpeEBpallCHUE

KOHCHCKTI/IpOBaHI/Ie, YTCHHC, KOM-
MCHTHUPOBAHHOC YTCHHUC, YCTHLIC U THMCbMCH-
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HbIE OTBETHI HAa BONPOCHI, y4acTHe B Oecene,
IIOArOTOBKA K CEMHUHApY [UId: YMEHUS CTpO-
UTh CXEMBbl SHEPreTUYecKoro ooMeHa u 6uo-
CUHTE3a OenKa.

Ilonydyenuss mpexncraBieHHMsT O IPOCTpaH-
CTBEHHOU CTpyKType Oenka, mosiekyn [JHK u
PHK

Tema 4. X KuzHeHHBIA UK KJIIETKA

KoncnektupoBanue, YTCHHUEC, KOM-
MEHTUPOBAHHOE YTCHHE, YCTHBIE U MHUCbMEH-
HbIE OTBETHI Ha BOIPOCHI, ydacTue B Oecere,
MOJITOTOBKA K CEMUHAPY JIA: O3HAKOMJIEHUS
C KJIETOYHOW TEOPHEN CTPOCHUSI OPraHU3MOB.
VYMeHnsI CcaMOCTOSTEIIPHO HCKaTh JOKasa-
TEJIbCTBA TOTO, YTO KIIETKA - 3JIEMEHTapHas
J)KMBasg CHCTEMa M OCHOBHAas CTPYKTYpHO-
(GyHKIIMOHATbHAS €IMHUIIA BCEX JKUBBIX OP-

T'aHHU3MOB

Tema 5. PasmHOXkeHNE OpraHu3MoB

KoHcnektupoBanue, YTEeHUE, KOM-
MEHTHUPOBAHHOE YTCHHE, YCTHBIC M TTHUCHMCH-
HBIC OTBETHI Ha BOTIPOCHI, y4acTHe B Oecee,
MOJTOTOBKA K CEMUHApPy JUIA: OBJAJCHUS
3HAHUSMH O Pa3MHOKEHUH KaK O BayKHEHIIIeM
CBOMCTBE JKUBBIX OPraHU3MOB.

VYMeHus caMOCTOSTENIBHO HAXOIUTh OTIMYMS
MHUTO3a OT MEHO03a, ONpeaessasi 3BOJIIOIHOH-

HYIO POJIb 3TUX BUJ0B ACIICHUA KIICTKU

Tema 6. UnnuBuayalbHOE pa3BUTHE Opra-
HU3Ma

KOHCHCKTHpOBaHI/Ie, KOM-

MCHTHUPOBAHHOC YTCHUEC, YCTHBIC U IINCHMCH-

YTCHUE,

HbIE OTBETHI Ha BOMPOCHI, ydacThe B Oecele,
MOATOTOBKA K CEMUHApY JUIA: O3HAKOMJICHHUS
C OCHOBHBIMH CTaJUSIMU OHTOT€HE3a Ha MpHU-
Mepe pa3BUTHUS MO3BOHOYHBIX KUBOTHBIX.
YMeHusi XapakTepu3oBaTh CTaJUU TOCTIM-
OpHMOHAIILHOTO Pa3BUTHUS HAa MPUMEpPE 4YeJo-
Beka. O3HaKOMJIEHHE C NMPUYMHAMM Hapyllle-
HUH B pa3BUTHH OPTaHU3MOB.

Pa3zButus ymeHus npaBuiIbHO (POpMHUPOBATH
JI0Ka3aTeIbHyI0 0a3y BOJIIOLIMOHHOTO Pa3BH-
THUS )KUBOTHOTO MUpa

Tema 7. InauBuayanbHOe pa3BUTHE YeIOBe-
Ka

KoncnektupoBanue, YTEHHE, KOM-
MEHTHUPOBAHHOE YTEHHE, MOArOTOBKa CO00-
HICHW ¥ JOKIAJ0B, y4acTue B Oecene, Moa-
TOTOBKAa K CEMHUHApPY JJIS: BBISBICHUS U OIH-
CaHUs NPU3HAKOB CXOJCTBA 3apOJbllIeH ue-

JIOBCKA W APYrux MO3BOHOYHBIX KaK JOKa3a-




10

TEJIbCTBA UX 3BOJIIOLMOHHOIO POJCTBA.
[Tonydenus npeacTaBieHUs O MOCIEACTBUIX
BJIMSIHUSL QJIKOTOJIsl, HUKOTHHA, HapKOTHYe-
CKHX BEUIECTB, 3arpsI3HEHUSI CPEJibl HA pa3BU-
THE U PEIPOAYKTUBHOE 3710POBbE YEIOBEKA

Tema 8. 3akoHOMEPHOCTH H3MEHYHBOCTH

KOHCHeKTI/IpOBaHI/Ie, YTCHUC, KOM-
MCHTHUPOBAHHOC YTCHUC, YCTHBIC U ITHNCbMCH-
HbIE OTBETHI Ha BOIPOCHI, ydyacTue B Oecere,
MMOATOTOBKA K CCMUHAPY MJIA: O3HAKOMJICHUA
C HACIEACTBEHHON W HEHACJIECJACTBEHHON W3-
MEHUYHBOCTHIO U €€ OMOJIOTHYECKOH POJIbIO B
9BOJIIOLIUU KUBOT'O MHUpa.

[Tomyyenust npencTaBleHHs] O CBSI3U T'€HETH-
KU 1 MCOUIIUHBI.

O3HakoMJIEHUSI C HACJIEACTBEHHBIMH 00JIe3-
HAMHA 4Y€JIIOBCKA, UX IIPUUMHAMU U HpO(l)I/IJ'IaK-
THKOM.

I/I3yquI/1$1 BJIMAHUA aJIKOIroJIn3Ma, HapKoMa-
HUH, KYpC€HHA Ha HACJICACTBCHHOCTHL HA BHU-
JieoMaTepuare.

Ananuza peHOTUITYECKOW N3MEHYHUBOCTH.

Tema 9. OCHOBBI cEeNEKIIMKM PACTECHUH, KH-
BOTHBIX 1 MUKPOOPTaHU3MOB

KoncnektupoBanue, YTeHUE, KOM-
MEHTUPOBAHHOE YTECHHE, IMOJATOTOBKA COO00-
IIEHUH W JOKJIA/I0B, CAMOCTOsITEIbHAs paboTa
C HWCTOYHWUKAMH HWH(OpMAIMU, YCTHBIE U
MMCbMEHHBIC OTBETHI Ha BOMPOCHI, YIaCTHE B
Oecene, yuacTue B Oecene, MOArOTOBKA K ce-
MUHApY JUIS: TIOJYYCHHS IPEACTABICHHS O
FeHEeTUKE KaK O TEOPEeTUYECKOH OCHOBE ce-
JIEKLIHH.

Pa3BuTus MerarpenMeTHBIX YMEHUN B TMpo-
11ecce HaXOKJICHHS Ha KapTe LIEHTPOB MHOTO-
00pa3us ¥ MPOUCXOXKICHUS KYIbTYPHBIX pac-
TEHUH M JIOMAITHUX >KUBOTHBIX, OTKPHITHIX H.
H. BaBunoBsIM.

W3ydenrs MeTol0B THOpHUIM3ALNUN U HUCKYC-
CTBEHHOTO 0TOODA.

O3HaKOMJEHHS C OCHOBHBIMU JOCTIKEHUSIMU
COBPEMEHHOU CeNeKIMH KyIbTYpHBIX pacTe-
HUH, JOMAIIHUX XUBOTHBIX U MHKPOOpra-
HHU3MOB

Tema 10. IIpoucxoxxieHre U HaYaJIbHbIE
9Tarbl pa3BUTH KU3HU Ha 3emiie

KOHCHCKTI/IpOBaHI/Ie, YTCHHC, KOM-
MCHTHUPOBAHHOC YTCHHUC, IOATOTOBKa c000-
LIEHUHN U JOKJIag0B, CaAMOCTOATCIIbHAA pa60Ta
C UCTOYHHUKaAMH I/IH(I)OpMaI_II/II/I, y4acCTucC B oOe-
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cejie, MOArOTOBKA K CEMHUHApy JIS: aHaIN3a U
OLCHKH PAa3JIMYHBIX T'HIIOTC3 MPOUCXOKICHUA
KHU3HU.

[Tonmy4yenust nmpeacTaBieHuss 00 YCIOKHEHUH
JKUBBIX OpPTraHM3MOB Ha 3emiie B Ipoliecce
IBOJIIOLIUN.

Tema 11. Uctopust pa3BUTHS SBOJTFOIIMOHHBIX
1591 ()71

KoncnektupoBanue, YTCHHUC, KOM-
MEHTUPOBAHHOE YTEHHE, MOATrOTOBKA K Ce-
MHHapy JUIS: U3Y4EHUs HACJeAHsl YeloBeye-
CTBa Ha MpUMEpPE 3HAKOMCTBA C HCTOpHUEH
pa3BUTHs 3BOMOLMOHHBIX uaen K. Jlunues,
XK. b. Jlamapka Y. [apBuna. OreHuBaHUS
pPOJIH SBOJIIOIIMOHHOTO y4YeHus: B (hopmupoBa-
HUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTHHBI MUpA.

Pa3BuTHA CIIOCOOHOCTH SCHO W TOYHO M3JIa-
rath CBOM MBICIIH, JOTHYECKH 00OCHOBHIBATH
CBOIO TOUYKY 3pEHHMS, BOCHPUHUMATh U aHAJI-
3MpOBAaTh MHEHHUS COOECEIHUKOB, MTPU3HABAS

MIPaBo JAPYroro 4ejoBeka Ha HHOE MHEHUE

Tema 12. MuKpO3BOJIIONHSI ¥ MaKpOIBOJIIO-
st

KoncnektupoBanue, 4TeHHE, YCTHbIE W
MUChbMEHHBIE OTBETHI Ha BOIPOCHI, y4acTHE B
Oecene, MOJArOTOBKAa K CEMHUHApy JIs: O3Ha-
KOMJICHHSI ¢ KOHIIeTIMEN BUA, €€ KpUTEpUs-
MU, TOJ00P MPUMEPOB TOTO, YTO MOMYISALHUS -
CTPYKTypHasi €IMHULIA BUJIA U SBOJIIOLINH.
O3HakoMJIeHHSI C JABWXKYIIUMHUCA CHUJIAMU
SBOJIIOIMH U €€ JI0Ka3aTeIbCTBaMH.
YCcBOEGHHSI TOrO, YTO OCHOBHBIMHU HaIlpaBlie-
HUSIMU 3BOJIIOIIMOHHOTO Mporpecca SBISIOTCS
OMOJIOTUYECKH Mporpecc U OUOJIOTUYECKUI
perpecc. YMeHUsi OTCTauBaThb MHEHHUE, O CO-
XpaHEHUU OHOJOTUYECKOTO MHOr000pasus
KaK OCHOBE YCTOMUYMBOCTH OuOC(epsl U Mpo-
TPECCUBHOTO €€ Pa3BUTHUSA. YMEHUS BBISBIISATDH
MPUYMHBI BHIMUPAHUS BUIOB

Tema 13. AnTponorenes

KOHCHGKTI/IpOBaHI/Ie,
MCHTHUPOBAHHOC YTCHHUC, IMOATIOTOBKaA c000-
LIEHUN 1 JOKJIaa0B, CaAaMOCTOATCIIbHAA pa60Ta
C UCTOYHHUKaAMH I/IH(I)OpMaL[I/II/I (I[OHOJ'IHI/ITGJ'IB-

YTCHHC, KOM-

Hasa JIUTeparypa, B TOM YHCIC HHTCPHCT-
I/ICTO‘-IHI/IKI/I), YCTHBIC U NIMCBbMCHHBIC OTBCTHI
Ha BOIIPOCHI, yH4aCTUC B 6CCC,Z[C, IOATOTOBKA K
CCMUHApPY MJIA: aHaJIn3a 1 OLICHKU Pa3JIMYHBIX
THUIIOTE3 O ITPOUCXOKIACHUN YCIIOBCKA.
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Pa3BuTus yMeHuss CTpoOUTH [0Ka3aTEIbHYIO
0a3y 110 CPaBHUTEIBHOW XapaKTEPUCTHUKE 4e-
JIOBEKa U IPUMATOB, J0Ka3bIBasl UX POJCTBO.
BeolsiBiieHUs 3TaoB 3BOJIIOLUH YEIOBEKA

Tema 14. YenoBeueckue pachl

KoncnektupoBanue, YTEHUE, KOM-
MEHTUPOBAHHOE YTEHHE, MOJrOTOBKA COO00-
HICHWIA U JTOKJIAJIOB, CAMOCTOSTEIbHAs paboTa
C UCTOYHUKAMHU HHPOPMAIUH (IOMOJHATEIb-
Has JIUTEpaTypa, B TOM YHUCJIE HWHTEPHET-
WCTOYHHKH), YCTHBIE M THCHbMEHHBIE OTBETHI
Ha BOIPOCHI, yuacTue B Oecele, MoAroToBKa K
CEeMHHApy JUIA: YMEHHUS JOKa3bIBaThb PaBEH-
CTBO YEJIOBEUECKMX pPAC HAa OCHOBAHUU HX
pOJICTBA U €IMHCTBA MPOUCXOKIACHUS.

Pa3BuTus TOJIEpaHTHOCTH, KPUTHKA pacHu3Ma

BO BCEX €T'0 IIPOABIICHUAX

Tema 15. Dxoyorug — Hayka O B3aMMOOTHO-
LIEHUSIX OPraHU3MOB MEXAYy co0Oil U OKpy-
JKaroen cpeaom

Koncnekruposanue, YTEHHE, KOM-
MEHTHPOBAHHOE 4YTEHHUE, MOJArOTOBKAa COO00-
IIEHUH U TOKJIaZI0B, CAMOCTOSITENIbHAs paboTa
C UCTOYHUKaMHU UHPOpPMAIUH (JOMOJHUTENb-
Hasg JUTeparypa, B TOM YHCJIE HHTEPHET-
UCTOYHUKH), YCTHBIE U NMHUCHbMEHHBIE OTBETHI
Ha BOIIPOCHI, y4acTHe B Oecenie, HOAroTOBKa K
CEMMHApy JUId: U3Yy4YCHMsI HKOJOTHYECKUX
(akTOPOB U MX BJIMSHUS Ha OPraHU3MBIL.
3HAaKOMCTBa C HKOJIOTMYECKUMH CUCTEMaMH,
UX BUJOBOW M IPOCTPAHCTBEHHOW CTPYKTY-
pamMu. YMeHUs OOBSICHATh NPUYMHBI YCTOM-
YUBOCTH U CMEHBI 3KOCHCTEM.

O3HaKOMIJIEHHsI ¢ MEKBUIOBBIMU B3aUMOOT-
HOLICHUSMHU B SKOCUCTEME: KOHKYPEHIUEH,
CUMOMO30M, XUIIHUYECTBOM, MTAPA3UTH3MOM.
Onucanuss aHTPONOIEHHBIX W3MEHEHUH B
€CTECTBEHHbIX MPUPOAHBIX JaHImadTax CBO-

€if MECTHOCTH.

Tema 16. buocdepa — rinobanpHas SKOCHCTE-
Ma

KOHCHGKTHpOBaHI/Ie, KOM-
MCHTHUPOBAHHOC YTCHHUC, IMOATIOTOBKaA c000-
LIEHUN 1 JOKJIaa0B, CaAaMOCTOATCIIbHAA pa60Ta

C UCTOYHHUKaAMH I/IH(I)OpMaI_II/II/I (I[OHOJ'IHI/ITGJ'IB'

YTCHUE,

Hasg JUTeparypa, B TOM YHCJIE HWHTEPHET-
UCTOYHUKH), YCTHbIE U NMHUCBMEHHbBIE OTBETHI
Ha BOIIPOCHI, y4acTHe B O6ecesie, HOAroTOBKa K
CEeMMHapy JJIs: 03HAKOMJICHHS ¢ yuyeHHeM B.
U. Bepnanckoro o 6uocgepe Kak o riaodaib-
HOM DKOCHUCTEME.
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Hanuuus npencraBieHus 0 cXxemMe dKOCHCTe-
MBIl Ha TpuMepe Ouocdepbl, KpPyroBopoTe
BEIIECTB U MPEBPAIICHUH YHEPTUU B OHoche-

pe.

Tema 17. buocdepa u yenoBex KoncnektupoBanue, YTEHUE, KOM-
MEHTHUPOBAHHOE YTEHME, MOJrOTOBKAa K Ce-
MUHapy AJIS: HAXO0XACHUS CBSI3U U3MEHEHUS
B Onocdepe ¢ MOCIeACTBUSAMH JICATEIHHOCTH
YeJIOBEKA B OKpYKarolllel cperie.

YMeHHs onpenenarTh BO3ACUCTBUE TPOU3BO-
CTBEHHOM [IEATEIIbHOCTH HA OKPYXAOIIYIO
cpeny B o0nacTu cBoeil Oymyreit mpodeccumu.
O3HakoMJieHUs! C TI00aJbHBIMU DKOJIOTHYE-
CKUMHU TpoOieMaMu U YMEHHE ONpEIesiTh
MyTH UX PEIICHUS.

OOyueHust COOJIFOICHUIO TIPABWIT TTOBEIACHUS
B IpHUpoje, OepeXHOMY OTHOIIEHHIO K OHO-
JIOTUYECKUM O0BEKTaM (pacTeHHsIM, KUBOT-
HBIM M KX COOOIIIECTBaM) U UX OXpaHe

Tema 18. bruoHnka Kak 0JIHO U3 HampasiieHuil | [loAroToBka MHIWBUIYaTbHOTO MPOEKTA JIJIA:
OMOJIOTHH U KHOEPHETUKH O3HAKOMJICHHS C MPUMEPAMHU HUCHOJIb30BAHUS
B XO3SIUCTBEHHOMN JIEATEIBHOCTH JIIOJIEH MOp-
b0 YHKIIMOHATBHBIX YEPT OpPTaHU3aIlMU pac-
TEeHUH W JKUBOTHBIX MPU CO3JAHUU COBEP-
IICHHBIX TEXHUYECKHUX CUCTEM U YCTPOWCTB

10 aHaJIOTHUH C )KUBBIMH CUCTEMaMU.

4. YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI

OcBoenue mporpaMMbl y4eOHOW NUCHMIUIUHBI «buonorus» mpeamnonaraer
HaJM4ue y4eOHOU ayJTMTOPUU JIJIsl IPOBEJCHUS 3aHATUHN JIEKIIMOHHOTO U CEMHUHAp-
ckoro tuna. Aynuropus 205 yuebnoro kopmyca Ne 12, CTIO-1.

O6opynoBaHue:

Kommuiekt yueOHnoi mebenu (20 mocao4HbIX MECT)

Okpan 1t mpoektopa Digis (mupuna 160 cm)

HoyTt6yx mpenonaBarens HP 15DB0098UR

Habop nmemMoHCcTpanmmoHHOTO 000pyA0BaHMS U Y4eOHO-HATTISTHBIX TOCOOHIA,
o0ecIeunBaroIe TEeMaTHIECKUE WIUTFOCTPAITUH TI0 TUCITUTIITHE.

5. PEKOMEHIAYEMAS JINTEPATYPA
OcHoBHas:
1. bensesa J.K., dpimiuma .M. buonorus: 11 kmacc; yueObHuk 151 0011e00-
pa3oBaTeNbHBIX OpraHu3aIuii; 0a3oBblid ypoBeHb / 6-¢ u3m. - M.: Ilpocse-
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09-057764 -9. - Tekct (Bu3yanbHbBIN): HEMMOCPEACTBEHHBIN. — 40 7K3.
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1. buonorusi: y4eOHUK M MPAKTUKYM JJIsi CPEIHEro MpoQecCHOHAIBHOIO
oOpazoBanus / B. H. Speirun [u np.]; nox penaxkuueit B. H. Apbiruna. —
2-¢ u3n. — Mocksa: UznarensctBo FOpaiit, 2020. — 378 ¢. — (Ilpo-
deccuonansHoe obdpazopanue). — ISBN 978-5-534-09603-3. — Tekcr:
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ucnp. non. — Mocksa : M3marensctBo FOpaiit, 2020. — 221 c. —
(ITpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-07492-5. —
Tekct: anextponnsnii //  DOBC  HOpait [caiit]. —  URL:

https://urait.ru/bcode/452933 (naTa odpamenus: 25.10.2020).

3. Uebanenko, C. M. 3amura pactenuii. J[peBecHbie MOPObI: yueOHOE TMO-
cobue nmsi cpemaHero npodeccuoHanbHoro obpazosanusi / C. U. Yeba-
Henko, O. O. benomankuna, 1. M. Murromes. — 2-e u31., UCIIP. U JIOI.
— Mocksa : UznarenbctBo FOpaiir, 2020. — 135 ¢. — (IIpodeccuo-
HanmbHOE oOpaszoBanme). — ISBN 978-5-534-07574-8. — Tekct: snek-
tpouHbIN // DBC IOpaiit [caiir]. — URL: https://urait.ru/bcode/453574
(mata obpamenus: 25.10.2020).
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