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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma BHEYPOUYHOU JIEATENBHOCTH o ounonorun «buosnornyeckuit mup» 10

KJIaCCBI COCTaBJICHA Ha ocHoBe: denepanbHbI TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN

CTaHJApT CpPeIHEero oOmero oopa3oBaHus, YTBEPKACHHBINA MpuKa3oM MuHHCTEpCTBAa 00pa30BaHUA

n Hayku Poccwuiickoit ®@enepammu ot 17.05.2012 r. Ilpukaz Ne 413 «O6 yrepxkaeHun OI'OC

cpeaHero oomero o0pa3oBaHus.

[Iporpamma BHeypouHOW nesiTenbHOCTH «buonoruuekuit Mup» cocraBieHa Juisl ydamuxcs 10
KJIACCOB, YBJICKAIOIIMXCS IPOSKTHOM M HCCIIEIOBATEIILCKON paboTOM.

B nanHOM Kypce MOsSBHIach BO3MOKHOCTb ITOBTOPUTH M YIITyOUTh 3HAHHUS 110 pa3ziesiaM OHOIOTUN
yuamumucs 10 kjaccoB, YTO MOXKET NMPUTOAMTHCA NpU noaroroBke k EI'D, a taxke chopmupoBarhb
MPaKTUYECKUE HAaBBIKU U Pa3BUTh UCCIIEIOBATEIbCKUE YMEHUSI yUaIIUXCSL.

®I'OC HOBOro mMokoJieHus: TpeOyeT HCIOJIb30BaHUSA B 00pa30BATEIBHOM IPOLIECCE TEXHOJOTHM
JeSITeIbHOCTHOTO THMAa. MeToabl MPOEKTHO-UCCIEN0BATENbCKON IEeATEIbHOCTH OINPENENIEeHbl KaK OJIHO
W3 YCIOBUM peanu3ali OCHOBHOW o0Opa3oBaTeibHOM mporpamMmbl. COBpeMEHHBIE pPa3BUBAIOIINE
MIPOrpaMMbl BKJIIOYAIOT TPOEKTHYIO [JESATENbHOCTh B COJEp)KAHHE pa3IUYHbIX KYypCOB U KypCOB
BHEYPOUYHOM JeATEIIbHOCTH. 3HAaHHUA M YMEHUS, HEO0OXOIUMble MJIs OpraHu3alluu TPOEKTHOH U
HCCIIEIOBATENIbCKONW  JIeATENbHOCTH, B OyAylieM CTaHyT OCHOBOM JJsi OpraHu3alud Hay4yHO-
HCCIIEIOBATENIbCKON JIEATENbHOCTH B BY3aX, KOJUIEDKAX, TEXHUKyMax u T.a1. Kputepuem ycrnemHocTu
MOJAPOCTKA CTAHOBUTCSA HE CTOJBKO PE3YyJIbTaTUBHOCTh B M3YyYEHUH IIKOJIBHBIX MPEIMETOB, CKOJBKO
OTHOIIIEHHE YeJIOBEKa K BO3MOHOCTSIM COOCTBEHHOIO IMO3HAHUS U MpeoOpa3zoBaHus MPUPOAbl, HCTOPUH,
camoro ce0s. B Hamem oOpa3oBaTeNbHOM YUPEXKJIEHUU HMEETCS OIBIT OpraHu3alii BHEYPOUHOMU
NeSITEIbHOCTH Ha YpPOBHE HAyallbHOTO M OCHOBHOTO 00IIero ooOpa3oBaHuil. YUHTbIBas HHTEpEC K
peaiu3yeMbpIM TporpamMmaM, HalM4he pEecypcoB sl UX pealu3allud MeJaroraMy IIKOJIbI, Kypc
BHEYPOYHOH J€ATEIbHOCTHU TUIAHUPYETCSI HA YPOBHE CpelHero ol1iero oopa3oBaHusl.

C nenbio MOBBIIIEHUS HUCCIEN0BATENLCKUX HABBIKOB, a TAK)KE MOBTOPEHUS U YIIIyOJieHUS! 3HaHUMN
Mo OWOJIOTHM JAHHBIM Kypc Tmpemiaraetcs s ydammxcs 10 kmaccoB. B HEM MOXKHO BBIACIUTH TPHU
OCHOBHBIX HaIlpaBJICHUS:

1 HWccnenoBaHusi W3 JKU3HH PACTEHHIA.
2.WccnenoBanuss W3 KU3HU KUBOTHBIX.
3.buonornyeckue UCCie10BaHusl YeI0BEKa.

Taxxe MPEIIOKEHO HECKOJIBKO pabot 3KOJIOTUYECKOU HaIlpaBJIECHHOCTH.
[lenb kypca:

-pacuipeHue Kpyro3opa 1no OCHOBHbIM BOIIpOcaM OHOJIOTHH;

- pa3BUTHE UCCIEAOBATEIIBCKUX YMEHUM.

3amaun:

- pacUIMpPUTh KPYro3op ydYalluxcs MO OTICNbHBIM BOMpocaM (U3HOJOTHMH M aHATOMUU KUBBIX

00BEKTOB;

-MI0Ka3aTh 3aBUCUMOCTD )KHBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX IKOJOTUYECKUX (DAKTOPOB;

- IPOJIOJKUTH PA3BUTHE CIOCOOHOCTH YYaIUXCS K MBICIIUTEIHHBIM OIEpaIHsIMU

- aHanu3y, CUHTE3y, CPaBHEHMIO, 0000IEHHUI0, KIacCH(UKALNU, a TAKKE UX MPOU3BOJIHBIM —
TBOPUYECTBY U abCTparupoBaHHUIO;

-POJIOJDKUTE  OOy4eHHE MIKOJbHUKOB CIOCO0aM CaMOCTOSATENbHOW OpraHu3alud  y4eOHOU
NEeSITeNbHOCTH — MOTHBAIlMM, I[JAHUPOBAHUIO, CAMOKOHTPONIO, peIeKCHH TPH  BBIIOJHEHUU
MCCIIEeIOBATENIbCKUX U MPOEKTHBIX padoT;

-IPOIOJDKUTE OOyUYeHHE yJaluxcsl padoTe ¢ pa3IMyHBIMH UCTOYHUKAMH WH(OpMalnu, BKIOYas
3JIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPCHI.

2.00mast XapaKTepUCTHKA KYpca BHEYPOYHOM AesATeJIbHOCTH.
IIporpamma BHEYpPOUHOI JESTENIHOCTU «buonornyeckuii Mup» B IOJHOH Mepe
COOTBETCTBYET IOJOXKEHHUAM KOHUENIUH oOyueHus. OHa MO3BOJSET Y4allUMCSl OCYIIECTBHUTH
IBPUCTHYECKUE MPOOBI, OLIEHUTH CBOM MOTPEOHOCTH M BO3MOKHOCTH.
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[IporpaMma UMeeT CIEeyIONIYIO CTPYKTYPY:
UccnenoBanuss B Owonormu - 34 wyaca, mo 1 wacy B Hexemo. [IporpaMma colepKUT 3HAHUSA,
KOTOPBIC BBI3BIBAIOT Y YUAIIUXCS TO3HABATEIIBHBIM WHTEPEC MIIPEACTABISIOT IICHHOCTh MIPH MOJTOTOBKE K
cmaye EI'D mo Owosoruu, a takke aisi 0OydeHHs B By3aX. B 3TOM 3akiodaercs €€ MOTHBHPYIOIIHMA
MOTCHIMAN. 3HAHWs, IMOJyYeHHbIE TMpH OOYYeHMH TI0 TPOrpaMMe BHEYPOUHOW JEATEIHHOCTH,
CIOCOOCTBYIOT (DOPMHUPOBAHUIO COITUATHHO AKTUBHOU JIMYHOCTH.
Oco0OeHHOCTH COJIepKaHUs TPOTPAMMBI U BUBI ICATEIHHOCTH YYAIIUXCS B XOJI€ OBIAJACHUS 3HAHUSAMHU U
YMEHHSMH, MPEIYCMOTPCHHBIMU TPOTrPAMMOM, IAFOT BO3MOXHOCTH JIJISi HCIIOJIB30BAHMS Pa3IIMIHBIX
MeToI0B U (opM 0oO0ydeHHS (MHIUBUIYATBHBIX, TPYIIOBBIX, HATJSIAHBIX, CIOBECHBIX: TEOPCTHUYCCKHE
UCCIIEIOBAHUS, CAMOCTOSATEIbHbBIE IBPUCTUUECKHE ITPOOBI).
Conepxkanue MporpaMMbl paclpesiesieHO BO BPEMEHU C YYETOM €ro JOCTAaTOYHOCTH JIJIsi KAUeCTBEHHOTO
M3Yy4YEeHUsl MaTepurasa v MoJyueHus 3allJIaHuPOBAHHBIX PE3yIbTaTOB.
OcHoBHbIE MeTOJIBI U POpPMBI pabOTHI ¢ AeTbMU. OCHOBHBIM METOJMYECKUM IMOAXOJOM B paMKax JTaHHOU
MPOTPAMMBI SIBJISIETCSl «HATYPATHUCTUUYSCKUN» MOJIXOJ - T.€. OOyuYeHHUE W BOCIHUTAHHE JCTEH Ha TpUMEpe
KUBBIX, «PEATBHBIX» OOBEKTOB, CYIIECTBYIONIUX B €CTECTBEHHBIX YCIOBHSIX. CeMWHAp W JICKIUS Kak
dbopma 00yueHUs TpEAnojiaraeT O3HAKOMIICHHE YyYalluXCsS C OCHOBAMHU HCCIIEOBATEIHCKONW pabOTHI:
MOJATOTOBKOM K HCCIEIOBATEIbCKONM paboTe, COCTaBJIEHWEM IUIaHA UCCIEeNOBATEIbLCKOW padoTHI,
MPOBEJCHUEM HCCIIEIOBaHUS, O(GOPMIICHHEM HCCIIEI0BATENIbCKON paboThl, MOATOTOBKOW K 3aIllUTE
paboThl. DKCKypcHOHHass ¢opma OOy4deHHUs TMpearnosiaraeT O3HAKOMIICHHWE VYYaIlUXCS C pPealbHBIMU
00BEKTaMU U SBJICHUSIMH TTPHPOJIBI.
CamocTodaTenbHas HccieoBaTenbckas paboTa ydalluxcs BKJIIOYAeT: IOCTAHOBKY Iefed W 3ajad
WCCTIeI0OBaHus, BBIOOP METOAWKH, IUIAHUPOBAHUE HWCCIEIOBaHUA, cOOp Marepuana, €ro MEpPBHYHYIO
00paboTKy, aHAW3 W OCMBICICHHE TOJYYCHHBIX JIaHHBIX, HANMUCaHWE OT4eTa (CTaThbH, MPOEKTA), €ro
3aIKUTy Ha KOH(GEPESHITUH.
[Ipn BBIMOJIHEHUH CaMOCTOSITENBHBIX HCCIICIOBATEIBCKUX pPA0OT ydYalluecss MOTYT IOJb30BaThCs
METOJUYECKUMHU AITOPUTMAMH, KOTOPbIE SBJSIOTCS HEOTHEMJIEMOM COCTAaBHOM YacThIO MPOrPaMMbI U
MO3BOJISIIOT B OOIIMX YepTax BECTH MCCIIENOBAHUS CaMOCTOATENbHO. DYHKIIMS MpernojaBareseii Ha 3ToM
OTPaHUYMBAIOTCS KOHCYJIbTAIIUSIMU U O0IIUM «KypUPOBaHHEM» ITpoLiecca paboThI.
MecTo BHEYPOUHOU NIEATETLHOCTH B YICOHOM IIJIaHE IIIKOJTBI
[Iporpamma «buosornueckuii MUpP» OTHOCHTCS K OOIIEUHTEIICKTYaJIbHOMY HAMpPaBJICHUIO BHEYPOUHOU
nesTenbHOCTH i ydauuxces 10 kimaccoB, cpok peanuszanuu nporpammsl -1 roga. IIporpamma cocraBieHa
¢ yuetom TpeboBanuii ®I'OC.
3.JInuyHOCTHBbIE, MeTANpeAMeTHbIE U MpPeIMeTHbIE Pe3y/JbTaThl 0CBOEHHS Kypca BHEYPOUYHOM
AeATeJbHOCTH.
B pesynbrare BHEYpOUYHOU MAEATEIHLHOCTH Y BBIMYCKHHUKOB CpeTHEH IIKOJbl OyayT CcPOpMUPOBAHbI
JUYHOCTHBIE, I03HABATEIbHbIe, KOMMYHUKATUBHBIE U PETYISTUBHBIE YHUBEpPCAIbHbIE Yy4eOHbIEC AEHCTBUS
KaK OCHOBA Y4€OHOTO COTPYAHHUYECTBA U YMEHUS YUUTHCS B OOLICHUH.
JIM4HOCTHBIE YHUBEPCAIbHBIE YUeOHbIE IeHCTBUSA:
yUalIuicst Hay4duTCs:
-TIOJIO’KUTENIbHOE OTHOIIEHHE K UCCIIEI0BATENECKOM 1eATEIbHOCTH;
-MHTEpeC K HOBOMY COJIEP>KaHUIO U HOBBIM CIIOC00aM MO3HAHMUS;
- OpUEHTAallMs Ha MOHUMAaHHE MPUYUH yCIIeXa B HUCCIIEOBATENbLCKON IEATEIbHOCTH, B TOM YHCIIE
Ha caMOaHallu3 U CaMOKOHTPOJb pe3yibTaTa, Ha aHalli3 COOTBETCTBUSl PE3YAbTAaTOB TPEeOOBaAHUSIM
KOHKPETHOM 3aJ1aui, TOHUMaHue TPe/UI0KeHUN U OLIEHOK YUUTENsl, B3POCIBIX, TOBAPUIICH, POIUTENEH;
-CIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHEB YCIICITHOCTH MCCIEI0BATENbCKOM e TEbHOCTH.
yUYaIIHICS MOTYYUT BOZMOYKHOCTH JIJ1s1 JOPMUPOBAHUS:
-BHYTPEHHEW TMO3UIIMM Ha YypPOBHE TMOHUMAHHUS HEOOXOJMMOCTH HCCIEI0BATEIbCKOM AEATEIbHOCTH,
BBIPOKEHHOTO B MPe0OIaJaHny TIO3HABATEIbHBIX MOTUBOB M MPEANOYTEHUN COITUATBHOTO CIIOCO0a OIEHKU
NesITeNbHOCTH;
- BBIPQXKEHHOM MM03HABATEILHON MOTUBAIUHY;
-yYCTOMYMBOTO MHTEpECa K HOBBIM CIIOCO0aM MO3HAHUSI.

TlosnasamenvHuvle yHugepcanvhvie yuebHvie OelUcmaus yuawjuics Hayuumcs.
-IPOBOJUTD UCCIIEIOBAHUS OOBEKTOB )KUBOU MPUPO/IBL;
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-00BSACHSTH 00IEONOIOTHUECKHE OCOOEHHOCTH;
-pacmo3HaBaTh METObI H3y4YeHHUsS OOBEKTOB YKUBOU MIPUPO/IBI;
-paboTaTh ¢ 1a00paTOPHBIM 00OPYAOBAHUEM U ITPHUEMaMU paOOTHI C HUM;
-00BACHATH (PU3MOIOTHUECKHE MTPOLIECCH, TPOTEKAIOLINE B KHUBBIX 00BEKTAX;
-00BSICHATH aHATOMUYECKOE CTPOCHHE KUBBIX O0BEKTOB;
-OCYIIECTBIISITh TIOMCK HY)KHOM MH(MOPMALIUH AJIs BHIIOMHEHHU y4eOHOr O UCCICAOBAHUS C HCIIOIb30BaHNEM y4eOHON
U JIONOJHUTENBHOM JHUTEpaTypbl B OTKPHITOM HH()OPMALIMOHHOM TPOCTPAHCTBE, B T. Y. KOHTPOJIHPYEMOM
npoctpancTBe UHTEpHET;
-UCII0JIb30BaTh 3HAKW, CHUMBOJIBI, MOJCIHU, CXCMbl I PCIICHUSA II03HABATCIIBHBIX 3aJad M MNPCACTABIICHUSA HX
PE3YNIBTaTOB;
-BBICKa3bIBATHCSI B YCTHOM M MUCEMEHHOW (hopMax;
-OpUEHTHUPOBATHCS Ha Pa3HbIe CIIOCOOBI pEellIeHHs TO3HABATEIbHBIX UCCIICIOBATEIbCKHUX 32124,
-aHaJIM3UPOBATH O6’b€KTLI, BBIJACIIATH I'TTABHOC,
-yCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3H,
-CTPOHTH PACCYXJCHUsI 00 0OBEKTE;
-BUICTH HpO6J'IeMBI, CTaBUTH BOIPOCHI, BBIIBUTATH THUIIOTE3bI, IIJIAHUPOBATH U TMPOBOJUTH Ha6J’IIOI[eHI/ISI u
OKCIICPUMEHTBI, BBICKA3bIBATh CYXKIACHUA, ACIATh YMO3AKJIIOYCHUSA W BBIBOABI, apIr'yYMCHTHUPOBATH (SaIIII/IHIaTI)) CBOU
1791 (S7 8
y‘IaIlIHfICH MOJIYYUT BO3MOKXHOCTb HAYYUTHCA:
-paboTaTh ¢ TOTOBBIMH MHUKpOIPENapaTaMiu U U3TOTOBIISITh MUKPOIIPENapaThl;
-CTaBUTH (PU3UOIOTUIECKUI IKCIIEPUMEHT;
-paboTaTh ¢ ONTUYECKUMHU MTPHOOpaMH U Ja0OPaTOPHBIM 000PYAOBAaHUEM;
'HOZI6I/IpaTB O6’LeKT JJId OKCIIEPUMEHTA B COOTBETCTBUM C IMTOCTABJICHHBIMU 3a/la4aMU;
-4€TKO 1 JJAKOHUYHO @OpMan/IpOBaTI) LEJIN U BBIBOJBI OKCIICPUMCEHTA,
-ipu 0OpMIICHIH PabOT COOII0IATh HATIISIIHOCTD, HAYIHOCTh M DCTETUYHOCTD;
-IpOBOIUTH DKOJIOTHYECKUI MOHUTOPHHT;
-0 OPMIISITH HKOJIOTHYECKUE TTACTIOPTA;
-00BsACHATH HeKoTOphIe acnekTsl 302K.
-OCYUICCTBIISITh ~ PACIIUPEHHBI IMOUCK WHQOpPMAlH B COOTBETCTBHUHM C HCCICIOBATENLCKOW 3ajauei ¢
HCIIONI30BaHUEM pecypcoB OMOMMOTeK U cetn MHTEpHeT;
-(puKCHUpOBaTh HH(POPMALIHIO C TOMOIIBIO HHCTpYMeHTOB UK T;
-0CO3HAHHO M IPOU3BOJIEHO CTPOUTH COOOIIEHHUS B YCTHOW U MUCHbMEHHOH (opmMe;
-CTPOUTH JIOTHYECKOE PACCYXACHNE, BKIIOYAIOIIee YCTAaHOBICHHE TPUYNHHO-CIIEACTBEHHBIX CBS3EH
KoMMyHUKaTHBHBIC YHUBEPCATBHBIE YICOHbBIC NEHCTBHS YIAITHACS HAYIHTCS:
-JIOITYCKAaTh CYIIECTBOBAHUE PA3IMYHBIX TOUEK 3PEHUS;
-Y4IHUTHIBaTh pa3Hble MHEHHUSI, CTPEMHUTHCA K KOOPAHHAIINH;
-(opMyIHpOBaTh COOCTBEHHOE MHEHHUE U TTO3UITHIO;
-IIOTOBAPUBATHCS, PUXOANUTH K O0IIEMY PEIISHHIO;
-cOOIIOaTh KOPPEKTHOCTH B BBHICKA3bIBAHUSX;
-33/1aBaTh BOIIPOCHI 110 CYIIECTBY;
-HCTIONTb30BATh PEYb IS PETYISIIUN CBOETO IECHCTBUS;
-KOHTPOJIMPOBATH JEUCTBUS MApTHEPA;
-BJIaJIETh MOHOJIOTHYECKON U AUATOTHIECKOr (popMaMu peyn.
- HaXOAWUTh MH(POPMAIIHIO U BBISIBIATH TTIABHOE
- COCTaBJIATh IUIAH WCCIENOBAHUS W BBIIEIATH TJIABHOE B IMPE3CHTAIMH YYAIIUHCS TOJIYYHT BO3MOXKHOCTH
HayYUTHCH:
- YYUTHIBATh Pa3HbIe MHEHHUS 1 OOOCHOBBIBATH CBOIO TTO3UIIHIO

-apryMEHTHPOBATh CBOIO MO3MIMIO U KOOPAMHUPOBATH €€ C MO3ULMel MapTHEpPOB MpU BbIPAOOTKE 00IIEro
pELIEHNs B COBMECTHOM AEATEIBHOCTH;
-C y4ETOM IeJell KOMMYHMKAllMM JOCTaTOYHO IIOJJHO W TOYHO II€pelaBaTh IapTHEPY
HE00X0IMMYI0 HH(OPMAILIMIO KaK OPUEHTHP JUTSl TOCTPOEHUS IeHCTBHUS;
-JIOITyCKaTh BO3MOKHOCTb CYIIECTBOBAHHUS Y JIFOJIEH Pa3HbIX TOUYEK 3pEHHS, B TOM YHCIIE HECOBIAJAIOIINX C
€ro coOCTBEHHOMH, U YUHUTHIBATh MO3UIIMIO TApTHEPa B OOIIEHUU U B3aUMOJICHCTBUH;
-OCYIIECTBJIATh B3aUMHBIH KOHTPOJIb M OKa3blBaThb NapTHEpaM B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb

- YCTaHaBJIMBATh CBS3b OKPYXKAIOIIEH Cpelibl C 00BEKTaMH KUBOW PUPOIBI

Pezynamusnvie ynusepcanvnvie yuebnule oeticmeus
VUQUULCA HAYYUMCA.
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-IIPUHUMATh ¥ COXPAHSITH YUEOHYIO 3a/1ady;
-YYUTHIBATh BBIJCIICHHBIC YUUTEIEM OPUEHTUPBI JCHCTBUS,
-IJIJAHUPOBATH CBOM JICHCTBHS;
-OCYILIECTBJIATh UTOTOBBIM U NOIIArOBbI KOHTPOJIb;
-a/ICKBaTHO BOCIIPUHUMATh OLIEHKY YYUTEJS;
-BHOCUTBH KOPPEKTHUBHI B IEUCTBHS HA OCHOBE UX OIICHKU U y4e€Ta CICJIAHHBIX OIIHO0K;
-BBIMOJIHATh Y4€OHBIC JIEHCTBUS B Marepuayie, peud, B yMe. ydalluics
MOJTYYUT BO3MOKHOCTh HAYYUTHCSI:
-TIPOSIBJISITH TTIO3HABATENIBHYIO HHUIIUATHUBY;
-CaMOCTOSITEJIbHO YYUTHIBATH BBIJICJICHHBIE YYUTEIEM OPUEHTHPHI JIEHCTBUS B HE3HAKOMOMMATEpHAJIE;
PeoOpPa30BEIBATh MPAKTUUYECKYIO 33/1a9y B TIO3HABATEIIBHYIO;
-CaMOCTOSITeJIbHO HAXOAUTh BAPUAHTHI PEIICHUSI I03HABATEIHLHOM 3a/1a4H.

4. Conep:xkanue Kypca BHEYPOUHO 1eATeTbHOCTH.
Uccnenoranus B 6nosorun 10 kimace 34 gaca (14ac B Hetemno)

Tema 1.buonorus u obnactu uccnenoanus (34)

Beenenue. buonorust u obnactu ucciaenoBaHuM, BO3SMOKHOCTH IPUMEHEHUSI PE3yJIbTaTOB MCCIIEAOBAHHUS.
CaMble HHTEpeCcHbIE Hay4yHble OTKpbITUS B Ouojoruu. OnucaHue 3agad U OOIMIEH CTPYKTYpHI
UCCIIEIOBATEeNIbCKON  JesitenbHOCTU. Pabota ¢  kHuroid, HaydyHod surteparypoil. Mcmosb3oBanue
oOpa3oBaTeNbHBIX pecypcoB ceTu MHTepHeT. OCHOBHBIE JOCTYIHbBIE METOJIbI UCCIEI0BAaHUS. 3HAKOMSITCS
U TOTOBAT cooOmieHuss 1no Teme «CaMbple MHTEpECHbIE€ HayudHblE€ OTKPBITHS B 0O0JIACTH OHOJOTHI.
3HaKOMSTCS C BHUJAMU HCCIIENOBATENbCKUX M MPOEKTHBIX paboT, ¢ 3TalaMu HCCIIEeN0BATENbCKONH U
MIPOEKTHOM pabOTHI.

OcCymiecTBIAIOT TOUCK HYXHOM HHQOpMAIMKM [Js BBIIOJHEHHS Yy4eOHOTro HccieloBaHus. YuaTcs
BBICKa3bIBATHCS B YCTHOM M THCBMEHHOW (popmax; OpHEHTHPOBAThCS HA pa3HbIE CIOCOOBI PEHICHUS
MO3HABATEIbHBIX ~HCCIIEJIOBATENILCKUX 3a/ady; BIAJETh OCHOBAMHM CMBICIOBOIO YTEHHS TEKCTa;
AQHAIM3UPOBATh OOBEKTHI, BBIIEIATH TJABHOE. YYaTCs COCTaBJIATH OuOmmorpaduueckuii crucok Tema
2. UccnenoBanus u3 xu3Hu pacteruit (204)

[IpaBuna paboThl C MUKPOCKOTIOM M OHMOJOTHYECKUM 00O0pymoBaHueM. OCOOEHHOCTH HCCIEAOBAHUS TIO
WU3YYECHUIO KU3HU pacTeHnil. CTpoeHHE U XMMUYECKHI COCTaB KJIETKU pacTeHuil. OpraHbl paCTeHUN U UX
KJIETOYHOE CTPOCHHUE.

Hctopus OTKpHITHUS M H3y4eHHs] KJIETOYHOIO CTpoeHus pacteHuid. OCHOBHBIE CBOWCTBA LUTOIIA3MBI.
®ortocunrtes. Mcropus oTKpbITUs mpolriecca GorocuHTe3a. JIMCT kak opran ¢orocuHTe3a. MexaHu3M U
XUMU3M Tporiecca porocunTe3a. Bogubiii pexkum pacteHuid. Posb Boabpl B ku3HU pacteHuid. CTpoeHHe
kopHs. CTpoeHue KOHyca HapacTaHUsl KOpHs MileHUIbl. [Ipixanue. 3HaueHue JbIXaHusl B )KU3HHU PACTCHHM.
[Tornomenue Kucmopoaa Mpu JbIXaHUM JIMUCTHEB, cTeOsis M KOpHS. Poct u nBuxkenue pacreHuid. Poct
nobera. Pasmpaxumocts pacteHuil. JIBmwxkenume pacteHuid. JluctoBas Mozamka. DOTOTpONU3M,
reotponu3M. Hactuum u Hyrauuu. PocToBble ABMKEHUS PACTEHUN MOJ BIUSHUEM CBETa - TPOMH3MBI.
[lepuoguueckue sBaeHUs B ku3HM pacteHuid. Jlucroman. Ilepwon mokos. 3UMOCTOMKOCT U
XOJIOJIOCTOMKOCTh pacTeHuil. Pa3Butre u pasmHoxkenue pacreHuidl. OcoOeHHOCTH



CTPOEHUSI OpPraHOB pa3MHOKEHUs pacTeHuid. [IpucnocoOneHuss K ONbIICHHIO Y pacTeHuil. BeretaTuBHOE
pa3MHOXeHHE pacTeHui. JKU3Hb pacTeHHs Kak IeJIOT0 OpraHu3Ma. 3HAKOMSTCS C MpaBUJIAMUA PabOThI C
MHUKPOCKOTIOM U Ja00paTOpHBIM 00OpyJIOBaHHEM. 3HAKOMATCS C OCOOCHHOCTSMHU W3y4YeHUS U
ucciefoBaHusi pacteHuil. [IpuroToBiieHne MHKporpernapaTa U pacCMOTPEHUE PACTUTEIIBHOM KIETKH B
MHUKPOCKOT. I[IpOBOASAT OMBITHI MO TMOCTYIUICHHIO BEIIECTB B PACTUTENIBHYIO KIETKY. 3HAKOMSTCSA C
MPOBEJICHUEM ONBITa TO Tporieccy (oToCHHTE3. BBISCHSIIOT BIHMSHHE OKpPYKAIONUX YCIOBUN Ha
(dboTOCHHTE3, BIHMSHHE TEMIIEPaTypbl Ha (POTOCHHTE3, BIIMSHUE YIVIEKHCIOTO Ta3a Ha (POTOCHHTE3.
BricHSI0T myTH TepenBHKEHHS BOJABI MO pacTteHuto. KopHeBoe naBiieHHMe, TpaHCHUpalus, TyTTalusl.
NzydaroT puzmosorndeckiue 0COOCHHOCTH PACTECHHUI Pa3HBIX MECT OOMTAaHUS. BBISCHSIIOT POJILOTICIBHBIX
MHUHEPAJIbHBIX JJIEMEHTOB B pPAacTeHHM. M3ydaroT TOTJONIEHHE BOABI KOPHEM W €€ TEpEeABIKCHHE B
cTebens.

N3yuaror ¢uzmonorndeckne W OHOXUMHUYECKHE OCHOBBI JbIXaHWs. KJETOYHOE CTpOCHHE JUCTA.
3HAKOMSATCS CO CTaausIMH pocTa moOera. BBISCHAIOT MpUCTIOCOOIEHHOCTh pacTeHUil K cpeie OOUTaHus.
3HaKOMCTBO C MOPO30YCTOMYMBOCTBIO pacTeHHil. M3ydeHue npucrnocoOIEHHOCTH pacTeHHil B Halen
MECTHOCTH. 3HAKOMCTBO C (hakTOopaMu, ONPENEISIONMMHA pPa3BUTHE pacTeHUH. 3HAKOMCTBO C
MPUCTIOCOOIEHUSIMU K OMNBUICHUIO Yy pacTeHuid. BereratuBHoe pa3sMHoOkeHue pactreHuil. [IpuBuBKa.
BrinmonHeHue  pa3iMYHBIX  OMBITOB 1O HM3YyYEHHWIO PACTEHUW W COCTABJIICHHE TMPOCKTHBIX H
uccaeaoBaTeNbckux padoT. Co3anne mpe3eHTanuu, myoIuKalum, CTeH 1a, aatbooMma.

3amura npoeKTa

Tema 3. MccnenoBanus U3 )KU3HU )KUBOTHBIX (19 gacoB)

OCHOBHBIE METOJIbI UCCIEOBAHMS 32 KU3HBIO KUBOTHBIX. becrno3BoHOUYHBIE )KMBOTHBIE. [Ipocreiimne u
KUIIEYHOMNOJIOCTHBIEC.  [Ipomecchl  KU3HEAEATeNbHOCTH  mnpocTedmmx. Paszapaxkumocts. Ilutanwme.
Brinenenue. JIBmkeHHEe MPOCTEWIIUX W KHUIIEYHOTOJOCTHBIX. CTpoeHue Tena >XUBOTHBIX. OCOOCHHOCTH
CTpPOCHHS M (PYHKIIMH KOXH M €€ MPOu3BOIHBIX. Mopdonornueckue u (pu3nosornaeckue 0COOCHHOCTH
KOXKHBIX kene3. CBsA3b Mexay (U3HUOJIOTHYECKOW esATEeIbHOCTHIO OpraHu3Ma >KHMBOTHOTO M €T0
ctpoenueM. [Inockue u konbyaTeie yepBu. [[Brkenne yepseid. Paznpaxumocts. [Iutanue. Posib 1o neBbix
yepBell B mIepeMelMBaHUM MOYBBI. [IMABKU: OCOOCHHOCTH CTPOEHHMS, MUTAHUS, JBMKEHUS. 3HAueHUE
MHSIBOK.

[MumeBapenue. CyniHOCTh Mpoliecca MUIIEBAPEHUS y OECIIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX.
DOBOJIIOIMSL  CHCTEMBl OpraHoB mnuiieBapeHus. [lpixanue. dusuonorus npixanus. OOMEH BEIIECTB U
sHeprun OOMEH MUHEpAIbHBIX BEIIECTB W BOAbl. Buramunusl. Tepmoperymsuus. [IpucmocoGneHHOCT
XOJIOZHOKPOBHBIX M TEIUIOKPOBHBIX JUBOTHBIX K HW3MEHEHUsM Temieparypbl. JKeine3pl BHELIHEH,
BHYTPEHHEH U CMEIIaHHOW CEKPEIUU.

HepBHas cucrema u opranbl 4yBCTB. Pa3ipakuMoCTh M HPOBOJAMMOCTb. YCIOBHbIE U O€3yCIIOBHBIE
pedaekchl. DBOJIIOIMS BBICIICH HEpBHOU nesaTeabHOCTH (BH/I) y TO3BOHOYHBIX )KUBOTHBIX. AHATU3AaTOPHI.
[ToBenenue >kMBOTHBIX. BbipaboTka YCIOBHBIX pediekcoB Ha IEMCTBHE PA3IUYHBIX pa3apaKuTeNel y
pa3HbIX TPYII OPraHu3MOB. 3HAKOMSTCS C OCOOEHHOCTSMM MCCIEIOBAHUSA 32 KU3HBIO >KUBOTHBIX.
3HAKOMSTCSI C OCOOCHHOCTSIMU CTPOEHUsSI U (U3HO0IoTHel 0eCriO3BOHOYHBIX U MMO3BOHOYHBIX KHUBOTHBIX.
[IpoBOAAT ONBITHI MO HM3YYEHHUIO BHEUIHETO CTPOEHUS NPOCTEHIIMX JKUBOTHBIX. M3ydaroT BiusiHue
BHEIIHEH cCpelbl Ha OPraHu3Mbl M HMX MPUCHOCOONEHHOCTh. YuaTcs (ukcupoBaTh HHPOPMALUIO C
nomo1sto nHeTpyMeHToB UKT; 0co3HaHHO M MPOU3BOIBHO CTPOUTH COOOIIEHUS! B YCTHOM M MUCHMEHHON
dbopMe; CTPOUTH JIOTUYECKOE PACCYXKACHUE, COCTABJISATH IUIAaH HMCCIEAOBAHUSA M BBIICISTH TJABHOE B
npe3eHTanuu Co3iaHue npe3eHTaluy, myoIuKanuu, CTeH1a, anb0oMa. 3aimTa NpoeKTa

Tema 4. UenoBek kak 00beKT uccienoBanus B ouonoruu (1549)

Oco0eHHOCTH AKCIEPUMEHTATbHONH paboThl ¢ 4YeIOBEKOM. UepThl CXOJICTBA M pa3iHudsi C JIPYTHUMH
rpynmnaMu >KUBOTHBIX. HeliporymopanbHas perynsius (QyHKOHA opranusma. ['ymopanbHasi perysisiius
¢byHkuuii  opranm3ma. HepBHas perymsinus ¢GyHKOUE opranu3ma. QOYHKIHOHANIBHBIE CHUCTEMBI.
besycnoBHble peduiekchl uyenoBeka. BHyTpeHHss cpema opranu3ma. [IOCTOSIHCTBO BHYTpEHHEH Cpenib
opranuszma. ['omeoctas. KpoBb. KimHuueckuii aHann3 KpOBH 4YEJNOBEKAa. 3aIlUTHbIE CBOICTBAa KpPOBH.
CeeptbiBanne kpoBu. UMMyHuteT. TkaHeBas HECOBMECTUMOCTb. ['pymmbl kpoBu. OmnpeneneHue rpymnm
kpoBu. IlepenuBanue kpoBu. CTpoeHue u (YHKIIMUM OpraHoB KpoBooOpamieHus. Mopdomnorus u
¢usnonorus cepama. Omnepanuu Ha cepaue. Peanumanus. IlpueMbl peaHMMAIMOHHBIX JEHCTBUH.
[IpoBopsias cucreMa cepna. JBmwkeHue KkpoBu o cocynam. Jprxanue. Bozmyminas cpena. 'asooomen



B JIETKUX U TKaHsX. [IumeBapenue. [IlurarenbHple BeniecTBa U NMUUIEBBIE MPOAYKTHl. METObI U3y4eHUs
¢bynkuuii nunieBapuTenbHbIX kene3. BH/ n neuxonorus. IIpoucxokieHre U HEKOTOPbIE 0COOEHHOCTH
ncuxuku. OTpakeHHe B KMBOW U HexHMBOM mnpupoje. Omymenue u  Bochpustue. Hmmosuw,
NpeJCTaBiIeHus maMaATH, HaOmoneHus. Omnpenenenue oObema maMaATH, oObeMa BHUMaHHS. [lamsATb,
MbIIIJIEHUE, peub. Buapl mamsaru. 3akonel namsaTtv. [lpaBuia 3anomuHanus. M3ydeHue J1OTHYECKOTO
MBIIIUICHUSI, BJMSHUE 1036l HAa pe3yibTaT JEATENbHOCTH. OMOIUU. TemrepaMeHT. Xapakrep.
OmpezneneHrue TUIOB TEMIEPaMEHTAa. OMOLMM M MHUMHKA JHIa 3HAKOMSTCS C OCOOCHHOCTSAMH
AKCIEPUMEHTAJIbHOW paboThl ¢ yeaoBeKoM. HaxomsaT 4yepTsl CXOJCTBA U pa3jiuyus ¢ JPYTUMU IpyHIamMu
KHUBOTHBIX. [loAroToBKa 00OpymOBaHMS sl ONBITOB. 3HAKOMSTCS C OCHOBHBIMU (DU3HMOJIOTUYECKUMHU
cBoiicTBaMu  uenoBeka  HeliporymopanbHas — peryiasuus — QyHKUUN oprann3ma. BHyrpeHHss
cpena opranusma. IlocTOSIHCTBO BHYTpeHHEH cCpelbl OpraHu3Ma. Y4yarcs ONpPENessATh IPYMIbl KPOBH.
3HaKOMSATCS W ydarcd HpUEeMaM pEaHUMAallMOHHBIX JEHCTBUH. 3HAKOMSATCS €O CHOCOOaMHU JbIXaHUS.
3HAKOMSATCS ¢ METOJaMH HU3ydeHHs (QYHKUMH MHIICBAPUTEIBHBIX JKeJe3. YUaTcs OmpeaeisiTb 00beMm
MaMsATH, BBICHSIOT CMNOCOOBI 3allOMMHAHMA M pPa3BUTHS NaMsATH U oObeMa BHuUMaHus. [IpaBuiia
3anomMuHaHus. OnpeneneHre TUIOB TEMIEpaMeHTa. DMOLUUU U MUMUKa Jnia. [IpoBoasT uccnenoBanus u
COCTaBJISIFOT OTYETHI IO TEMaM:

1.BnusiHue Gpu3ndeckux Harpy3oK Ha pa3BUTHE MBIILIEYHON CHCTEMBbI

2. UcTopust OTKpBITUS KIIETKU

3. BpenHble NpUBBIYKY U UX BIUSHUE Ha 3/I0POBbE YEJIOBEKA

4. CriocoObl ynydIeHus MaMsTH.
Co3znanne pe3eHTanuy, myoJuKaIuy, CTeH1a, albooma. 3amura
MIPOEKTa
Tema 5. O6mebunonornyeckue nccaeaopanus (1049acon)
I'enetnka kak Hayka. OCHOBHBIE METOJbl M3y4€HHUs TE€HETUKU. [IprucrnocoOieHHOCTh OpraHU3MOB U €€
OTHOCHUTENIbHOCTh. BiHsHHE HKOJOTHYECKHX (PAKTOPOB Ha OPraHU3Mbl. DKOJOTHYECKHII MOHMTOPHHT.
Onpenenenne coaepXaHUsl B BOJE 3arps3HSIOIIMX BEIIECTB. JKOJOTMYECKHE XapaKTEPUCTUKH BHJA
(oKonornyeckass HHIIA). 3HAKOMSTCS C HCTOpUEH BO3HUKHOBEHHUS HAyKH T€HETHKA. 3HAKOMSTCS C
OCHOBHBIMH METOJaMH HW3Y4€HHUs TeHeTHUKU. MonenbHbli OOBEKT TEeHETUKU — IUIOJOBas MYIIKa
npozoduna. Conepxkanue Apo30QuII Ha NHUTATENbHBIX cpeAax. PemialoT 3agayu Ha HacleIO0BaHUS
npu3HakoB B F1 mpu mMoHormOGpugHoM U IUrHOpHAHOM cKpeuBaHuM. M3yudaioT mpucrnocoOiIeHHOCTh
OpraHM3MOB U €€ OTHOCHTENbHOCTh. M3y4aloT BiIMSHHE HKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI.
[IpoBOAAT SKOJOTHYECKU MOHUTOPHUHI. ONpenenstoT COACpPKaHWS B BOJE 3arpsA3HSIONIMX BELIECTB.
CoCTaBIIAIOT YKOJIOTMYECKUE XAPAKTEPUCTUKHU BUJIA.
CocTaBisIIOT OTYEeTHl MPOEKTHBIX M HCCIEAOBATEIbCKUX paboT Mo Temam:
1.Hay4Hble OTKPBITUS B TEHETUKE.

2. Bnusinue 3KoI0ru4eckux GakTopoB HA OPraHU3MBI.

3. 3aBUCUMOCTb BUJIOBOTO Pa3HOOOpa3Usi OT IKOJIOTHUYECKUX YCIOBHIA.

Coznanue npe3eHTaluu, myonuKalum, CTeHaa, anbooma. 3aiuTa mpoeKTa



- Tematnueckoe manupoBanue 10 kiacc

No Tema Hackl

1. PaznpaXxMMOCTh U IPOBOAMMOCTb. Y CJIOBHBIE U 0e3yciIoBHbIE pediekchl. |1
DBoJIIOIMS  BbIcHiell HepBHOU nestenbHocTH (BHJ[) y MO3BOHOYHBIX|
PKUBOTHBIX

2. [ToBeneHme )XMBOTHBIX. BrIpaboTKa yCIOBHBIX pedIiekCOB HA ACHCTBHUE 1
PA3IMYHBIX pa3ApaKUTENCH y pa3HbIX TPYI OPraHH3MOB

3. OCOOEHHOCTH MCCIIeIOBAHNH 32 JKU3HBIO )KHBOTHBIX 1

4. OcobeHHoCTH CTpoeHHs ®  (U3MOJIOTHM  OECIO3BOHOYHBIX  H |1
MMO3BOHOYHBIX JKUBOTHBIX

5. [IpoBeneHNE OMBITOB 10 HM3YYEHHUIO BHEIIHETO CTPOCHHS mNpocTedmmx |1
PKUBOTHBIX

6. M3ydeHne  BIWSHUS BHEINIHEH cpeapl Ha oOpramm3Mel u  uX |1
MPUCIIOCOOIEHHOCTh

7. OCOOEHHOCTH IKCTIEPUMEHTAILHON pabOTHI C UETTOBEKOM 1

8. HetiporymopanbsHas perynsuust QyHKUNNH opranusma 1

0. BuyTtpennsis  cpena opranu3ma. IlocTosHcTBO BHYyTpeHHeH cpensl |1
opranusma. ['omeocras.

10. [KpoBs 1

11. |CrpoeHue u GyHKIIMU OpraHoB KpoBooOpameHus. Mopdomorus u |1
(bu3mosIorHs cepa

12. J{prxanue. Bo3aymiHas cpena 1

13. [TumeBapenue. [TutaTenpHBIC BEECTBA U MUIIEBbIE MPOAYKThI. MeTtoasr (1
M3ydyeHHs QYHKIUN MHUIEBapUTEIbHBIX JKeJe3

14. | BH/J u ncuxosorus. IlpoucxoxnaeHue u HeEKOTOophle ocoOeHHOcTH |1
MICUXUKHI

15. Wnnro3un, peAcTaBiICHUS TaMATH, HAOI0ICHUS 1

16. Onpenenenrue oObeMa MmamsTH, 00beMa BHUMAHHS 1

17. Bunel namsatu. 3akoHsl namsty. [IpaBuna 3anomuHaHus 1

18.  |M3yyeHue JIOrMYECKOTO MBINUICHHS, BIMSHHE IMO3bI Ha pe3yiabTar (1
NesITeIbHOCTH

19. [Dmonuun. Xapakrep. 1

20. [TemmepameHt 1

21.  |OmnpenesneHue TUIIOB TEMIIEpaMEHTa 1

22. OMOLIMA 1 MUMHKA JINIA 1

23. ['eneruka kak Hayka. OCHOBHBIE METO/IbI H3yUCHHS T€HETUKU 1

24. PerreHne reHeTHYECKUX 3a/1a4 JUTHOPUIHOE CKPEIIMBAHNC 2

25. |PemeHue reHeTHUECKUX 3a/1a4 T'€HETHKA T0JI1a 2

26.  [[IpucnocoOI€eHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTD 1

27.  |BnusiHuE 5KOJIOTHYECKUX (DAKTOPOB HAa OPraHU3MbI 1

28.  [DKOJIOTMYECKUI MOHUTOPUHT 1

29.  |Onpenenenue copepkaHus B BOJIE 3arpsi3HAIONINX BEIIECTB 1

30.  [DKkoylorMUecKue XapaKTepUCTHKH BUJA (IKOJOTHYECKasi HUIIIA) 1

31.  [Ypok-06061ieHne 2







	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА

