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[Iporpamma «3aragku B OwWoJoTMHM» COCTaBieHa miig oOydarommxcs 9-11 KiIaccoB M COOTBETCTBYET TPEOOBAHUSIM,
MIPETBSBISIEMBIM K METO/TUKE OpraHu3aINH UCCIIEIOBATENbCKOM NEeSITENIbHOCTH IIKOJILHUKOB.
PabGouass mporpaMma JOMOJHUTEIBLHOTO 00pa30BaHMs «3araJkud B OHOJIOTMH» PACKPBHIBAET OCHOBHBIE pa3feyibl MPOTPAMMBbI,
dbopMBI 1 METOABI pabOTHI C 0OydaromuMucs. OCHOBHBIM METOJUYECKAM TOJXOJO0OM B paMKaxX JAaHHOW MPOTPAMMBI SBIISETCS
CHATYPAIUCTUYECKUID MOAX0A: 00y4eHUE U BOCIIUTAHUE JIETEH HA MPUMEPE KUBBIX, «PEATbHBIX» O0OBEKTOB, CYIIECTBYIOIIUX B
€CTECTBEHHBIX YCIIOBHUSIX.
[Iporpamma «3aragku B OMOJIOTHI» OTHOCUTCS K OOIEMHTEUIEKTYaIbHOMY HAIPABJICHUIO U TIPEeIHAa3HAUYCHA JJI1 00 y4aroInXCcs
9-11 kmaccoB, cpok peanuzanuu mporpaMmsl 2 roaa. [Iporpamma cocrasiena ¢ yaerom TpedoBanuiit ®I'OC COO.

IHosicHuTe IbHAS 3aNIMCKA

[Iporpamma IOMOJHUTEILHOTO 00pa3oBaHUs «3araJku B OMOJOTHM» cocTaBieHa s oOydarommxcs 10-11 kmaccos,
YBJICKAIOIIUXCS MPOSKTHOM M UCCIeA0BaTEILCKOM paboToil. B 1aHHOM Kypce MmosiBUjiach BO3MOXKHOCTb MOBTOPUTH U YIIIYOUTH
3HaHHUS MO pazaenaM Owonoruu oOydvaroruxcs 9-11 kmaccoB, 4TO MOXKET NMPUTOAMTHCS Mpu moiaroroBke k ['MA, a Takxke
chopMHUpPOBATH MPAKTUYECKUE HABBIKU M PA3BUThH UCCIIEIOBATEILCKIE YMEHUS O0yYarOIINXCA.

®I'OC HOBOro MOKOJIEHUS TPEOYeT MCIONIB30BAaHUS B 00Pa30BaTEIHLHOM MPOIECCE TEXHOJIOTUHN JAESTEIPHOCTHOTO THUIIA.
MeTonbpl NTPOEKTHO-UCCIEAOBATENBCKON JEATEIBHOCTH ONPEAECIEHbl KaK OJHO W3 YCIOBHM peanu3allid OCHOBHOM
obOpazoBaTenbHOM MporpamMmbl. COBpEMEHHBIE Pa3BUBAIOIINE MPOTrPaMMBbl BKJIIOUAIOT MPOCKTHYIO JEATEIBHOCTh B COACPKAHUE
Pa3IMYHBIX KYPCOB M KYpCOB BHEYPOYHOM NEATECILHOCTH. 3HAHWUS W YMEHUS, HEOOXOJMMBIC TSI OPTaHHW3aIliy TPOCKTHOW U
HCCIIeIOBATENIbCKOM JIEATEIbHOCTH, B OYIyIlIeM CTaHYT OCHOBOM ISl OpraHU3allMi HayYHO-UCCIE0BATEILCKON JeATeIbHOCTU B
By3aX, KOJUIEIDKaxX, TEXHHUKyMaxXx W T.0. Kpurepuem yCHENHOCTH MOAPOCTKA CTAHOBUTCS HE CTOJBKO PE3yJIbTaTUBHOCTH B



U3YYEHUH IIKOJBHBIX MPEIMETOB, CKOJIBKO OTHOIICHUE YeJIOBEKa K BO3MOYKHOCTSM COOCTBEHHOTO IMO3HAHHUS W IIpeoOpa3oBaHus
IPUPOJIbI, UCTOpUU, caMoro cebs. B Hamem oOpa3oBaTeIbHOM YUPEKISHUM HMEETCS OMNBIT OpPraHu3allii BHEYPOYHOM
JEATEeIbHOCTU Ha YPOBHE HA4YaJIbHOTO M OCHOBHOI'O OOIIEro oOpa3oBaHHil. YUWTHIBas MHTEPEC K pPealM3yeMbIM IIporpaMMam,
HaJM4He PECYypCOB, JaHHAs IPOrpaMmMa IIAHUPYETCS Ha YPOBHE CPEIHEro 001mero oopa3oBaHusl.

C 11e1p10 TTOBBINICHUS UCCIIEA0BATEIIbCKUX HABBIKOB, & TAK)KE TIOBTOPEHUS M YIUIYOJICHHS 3HAHUN 1O OMOJIOTHH JAaHHBIHA
Kypc npearaercs i yyamuxcs 9—11 knaccos.

B HEM MOXHO BBIACIUTH TPU OCHOBHBIX HAIPABJICHUS:

1. HWccnenoBaHus U3 )KU3HHU PACTCHUI.

2. HCCJ’IGI{OB&HI/I}I N3 )KU3HH ) KNBOTHBIX.
3. buonornueckue HCCIICAO0BAaHM YCIIOBCKA.
Taxxe MMPpCaJIOKCHO HCCKOJIBKO pa60T AKOJIOTUYECKOM HaIIpaBJICHHOCTH.

Leapb Kypca: pacimmpeHue Kpyro3opa no OCHOBHBIM BOTIpOcaM OMOJIOTUN U Pa3BUTHE UCCIIEIOBATEIILCKIX YMEHUM.

3axaun:
-pacIIMpUTh  KPYro3op y4yalluxXcs IO  OTHACNBbHBIM  BompocaM  (M3HOJOTHM H  aHATOMUM  JKMBBIX  OOBEKTOB;
-1I0Ka3aTh 3aBUCUMOCTH KMBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX IKOJIOTHUECKUX (PaKTOPOB;

- TPOJOJDKUTH PA3BUTHE CIOCOOHOCTH YYaIlIUXCS K MBICIUTEIBHBIM OMEpalusM — aHalu3y, CUHTE3y, CPaBHEHHIO,
0000111eH110, KITacCU(pUKAIINH, a TAK)KE WX TPOU3BOIHBIM — TBOPUYECTBY U a0OCTParupoBaHUIO;

-IPOAOIKUTH O0yUEeHHUE IIKOJIBHUKOB CITOCO0aM CaMOCTOSITEIbHON OpraHU3aluyd y4eOHON JESITeIbHOCTH — MOTHBAIIUH,
TUTAHUPOBAHHIO, CAMOKOHTPOJI0, Pe(IICKCHH TTPH BBHITIOJTHEHUH HCCIIEI0BATEIHCKUX U TIPOEKTHBIX padoT;

-IPOJIOJDKUTh OOydeHWEe ydammxcs paboTe C pa3IuYHBIMH HCTOYHUKAMU WHGOpMAILMK, BKIIIOYAs DIICKTPOHHBIE
o0Opa3oBaTenbHbIE PECYPCHI.

OO1mas xapakTeprCcTUKa MPOTPAMMBI JOMOJTHUTEIBHOTO 00pa30BaHMS .



[TporpaMmMa mporpaMMbl JONOJHUTENBHOTO OOpa3oBaHMs «3aragiku B OHOJIOTMH» B IOJHOM Mepe COOTBETCTBYET
IOJIOKEHUSIM KOHLleNMU o0ydeHus. OHa MO3BOJIAET YYalllUMCS OCYIIECTBUTh SBPUCTHYECKHE IIPOOBI, OLIEHUTH CBOU
HOTPEOHOCTH U BO3MOXKHOCTH.

IIporpamma nMeer cJieyOUIYI0 CTPYKTYPY:

«3aragku B onoJioruny - 68 gacos, 1o 2 Jaca.

[Iporpamma conep’UT 3HaHUS, KOTOPBIE BBI3BIBAIOT y YYaIIUXCsl MO3HABATEIbHBIM UHTEPEC U MPEACTABISIIOT HEHHOCTh
npu noAarotoBke kK cpade I'MA mo Oumosoruu, a Takxke ajisg oOydeHHs B By3ax. B 3ToM 3akirouaercs €€ MOTHBUPYIOIIUN
NOTEHUMA]. 3HaHUA, TOJYy4YEHHbIE MpPU OOYYEHHH MO MporpamMme CHOCOOCTBYIOT (POPMUPOBAHUIO COLIMAIBHO aKTHUBHOU
JUYHOCTH.

OcoOeHHOCTH coAepKaHUs MPOrpaMMbl M BHUJIbI JESATEIBHOCTH yYaIIMXCSA B XOJ€ OBJIAJCHUS 3HAHUSIMU U YMEHUSIMU,
MPEAYCMOTPEHHBIMA POTPaMMOM, Jal0T BO3MOXXHOCTb JUIsl MCIOJIb30BaHHUSl PA3JIMYHBIX METOJOB M (GopM 00yyeHus
(MHAMBUAYAJIbHBIX, TPYIIOBBIX, HAIJIAIHBIX, CJIOBECHBIX: TEOPETHUECKHE HCCIEAOBAHMS, CAMOCTOSATENbHBIE SBPUCTUYECKUE
poOkI).

CopepskaHue MporpaMMbl paclpesieIeHO BO BPEMEHU C YYETOM €ro JOCTAaTOYHOCTU [JIsl Kau€CTBEHHOIO H3yYEHHs
MaTrepHuaia ! MoJy4eHus 3aIlJIAHUPOBAHHBIX PE3YyJIbTaTOB.

OcHogHble Memoobl U hopmbl pabomul ¢ OembMuU.

OCHOBHBIM METOJMYECKHM IMOJIXO0JIOM B paMKaxX JAaHHOM NPOrpaMMbl SIBIISIETCS «HATYPAIUCTHYECKHID» MOAXOA - T.€.
oOyueHue ¥ BOCIIUTaHUE JIeTeHl Ha MpUMepe KUBbBIX, «PeabHbIX» 00BEKTOB, CYIIECTBYIOLIUX B €CTECTBEHHBIX YCIOBHUSX.

CemuHap ¥ Jexkuusa kak (opma oOydeHHUs MPEANOoJaraeT O3HAKOMIICHHE YYalIMXCsl ¢ OCHOBAaMHU MCCIIEOBATEIbCKOMN
paboThI: TOATOTOBKOM K HCCIEAOBATENIbCKOM pabdoTe, COCTaBJICHUEM IIJlaHa MCCIEeI0BATENbCKOW paboThl, MPOBEIECHUEM
Uccre10Banusl, 0(hOPMIIEHHEM HCCIIE0BATENbCKON pabOThl, MOATOTOBKOM K 3a1IUTE paOOTHI.

OKcKypcuoHHas ¢opMa OOy4YeHHs MPEArNoyiaraeT 03HAKOMJICHHE YYAlllUXCsl C pealbHBIMU OOBEKTaMU M SIBICHUSMHU
IIPUPOJBI



CamocrosiTenbHas UCCIeI0OBaTeNbCKas padoTa yyaluxcs BKIIOYAET: MMOCTAHOBKY IIeJIe U 3a7a4 UCCIe0oBaHus, BHIOOD
METOJIMKH, TJIAHWPOBAaHUE MCCIIeOBaHUsA, cOOp Marepuaia, ero nmepBUYHy0 oOpabOTKy, aHaIM3 M OCMBICICHHE IMOJTYYEHHBIX
JAHHBIX, HAITUCAHUE OTYeTa (CTaThH, MPOEKTA), €0 3aIIUTY Ha KOH(EpEHIIUH.

[Ipy BBIMOJHEHUH CAMOCTOSATENBHBIX HCCIEIOBATEIILCKUX PadOT ydaluecss MOTYT MOJIb30BAaThCS METOJUYECKUMU
ANTOPUTMAaMH, KOTOPBIE SIBIISIOTCS HEOTHEMJIEMOH COCTAaBHOW YacThIO MPOTPAMMBI M TIO3BOJISIIOT B OOIIMX dYepTaX BECTH
HCCIICIOBAHUST CaMOCTOSITENbHO. DYHKIMS MpernojaBaTeieil Ha 3ITOM OrPaHUYMBAIOTCA KOHCYJIbTALUSIMU U OOIIMM
«KypUpOBaHUEM» TIporiecca pabOTHI.

[Iporpamma «3arajku B OMoJI0TMWY» MIpeAHA3HAUYeHA i ydammxces 9-11 kinaccoB, Cpok peanu3aluy NporpaMMel -2 roja.
[Iporpamma coctaBiena ¢ yuetom TpedoBanuit ®I'OC. Ha npoxoskieHne nporpaMMbl OTBOJIUTCA 1O 68 yaca B IEPBBIM U BTOPOI
roJi o0yuenus. OHa sBIE€TCS POJOKEHUEM YPOUHOU JeATEIbHOCTH MPEIMETOB €CTECTBEHHO- HAYYHOTO IMKJIa, OMUPAeTCS Ha
®denepanbHBI TOCYAaApCTBEHHBIA 00pa30BaTENIbHBIM CTaHAAPT CpeIHEro oOiiero oOpa3oBaHuUs, TPeOOBAHMM K pe3yjbTaTam
OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEIHETO 00111eT0 00pa3oBaHus.

JIMYHOCTHBIE, MeTanpeIMeTHbIE U NMPeAMETHbIE Pe3yJbTaThl 0CBOCHHSI IPOrPAMMBI.

B pe3ynbTaTe BHEYpOUYHOU MAESATEILHOCTH Y BBIMTYCKHUKOB CpPEAHEH IIKOIbI OyAyT CHOPMUPOBAHBI JIMYHOCTHBIE,
MO3HABATENIbHbIE, KOMMYHHKATUBHbIE M PpETYyJSTUBHBIC YHHUBEPCAJIbHbIE Y4YeOHBbIE JEHCTBUA KaK OCHOBA Y4eOHOTo
COTPYIHHYECTBA U YMEHUS YUUTHCS B OOIICHUU.

JluynocmHule yHugepcanvhvie yuebHvle Oeticmeus:

y4aluucs: Hay4yuTCst:

-M0JIOKUTEIBHOE OTHOLICHHUE K UCCIIE0BATEIbCKON AEATEIbHOCTH;

-MHTEPEC K HOBOMY COJEP’KaHUIO U HOBBIM CIOCO0AM MO3HAHUS,

- OpPUEHTAIUsl HAa MOHUMAHUE MPUYMH YCIEeXa B HCCIECAOBATEIbCKOW AEATEIBHOCTH, B TOM YMCJIE Ha CaMOaHalu3 U
CaMOKOHTPOJIb PE3YJIbTAaTa, Ha aHAIN3 COOTBETCTBHUS PE3yIbTATOB TPEOOBAHMUSIM KOHKPETHOM 3a/1a4, MIOHUMAHUE MPEIOKEHUN
Y OLICHOK YYMUTEJIsA, B3POCIIbIX, TOBAPHUILEH, POJUTENIEH;



-CIIOCOOHOCTBH K CAaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIICIIHOCTU UCCIIEIOBATEIBCKON JEATCIIBHOCTH.
YYAIIUICS TTOTYYUT BO3MOKHOCTD JJIsI (JOPMHUPOBAHUS:
-BHYTpPEHHEH TO3UIIMM Ha YPOBHE NMOHUMAHHMS HEOOXOAMMOCTH HCCIEAOBATEIBLCKOM MEATEIIbHOCTH, BBIPAXKEHHOTO B
npeo0JialaHiK O3HABATEIBHBIX MOTUBOB U IPEANOUTEHUH COLIMAIIBHOTO CIIOCO0a OLIEHKHU JEATEIbHOCTH;
- BBIPQXKEHHOW MO3HABATEIIbHON MOTHUBALINH;
-yYCTOMYMBOr0 MHTEPECA K HOBBIM CIIOCO0aM MO3HAHUA.
llo3nasamenvHbvie yHusepcaivHvle yueoHbvle 0elcmaus
yYaIuics HayqIuTCs:
-IIPOBOJIUTH MCCIICIOBAHUS OOBEKTOB KUBOUW MPUPOJIBI;
-00BACHATH 001IeOMOIOTHYECKIE OCOOCHHOCTH;
-pacro3HaBaTh METO/Abl U3yUCHUS] OOBEKTOB KUBOU MPUPOJIbL;
-paboTath ¢ 1a00paTOPHBIM 000PYJOBAHUEM U IpHEMaMH pabOThI C HUM;
-00BACHATH (PU3UOJIOTHUECKHUE MPOLECCHI, TPOTEKAIOIINE B dKUBBIX 00BEKTAX;
-00BACHATh AaHATOMUYECKOE CTPOCHUE KUBBIX 0OBHEKTOB;
-OCYIIECTBIIATh TTOMCK HY)KHOU MH(pOPMAITUU IS BBITTOTHEHUS YISOHOTO HCCIICIOBAHMS C MCIIOJIb30BaHUEM YYCOHOU M
JOTIOJTHUTEJIBHOM JINTEPATyPhl B OTKPHITOM HH(POPMAITMOHHOM IIPOCTPAHCTBE, B T. 4. KOHTPOJIUPYEMOM IIpocTpaHcTBe HTEpHET;

-UCIIOJIb30BATh 3HAKHA, CHMBOJbI, MOJEIIH, CXE€Mbl [ PEUICHHWS [O3HABATEIbHBIX 3a/1ad W IPEACTABJICHUS WX
pEe3yJIbTaTOB;

-BBICKA3bIBATHCS B YCTHOM M MUCbMEHHOUN opMax;

-OPUEHTUPOBATHCS HA Pa3HbIe CIOCOOBI pEelICHUs TO3HABATENbHBIX NCCIEA0BATENIbCKUX 3a/1a4;
-aHAJIU3UPOBATH OOBEKTHI, BBIACISTH IJIaBHOE;

-yCTaHaBIUBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H;

-CTPOUTH PaCCyXIACHHS 00 00BEKTE;



-BUJETh MPOOJIEMBbI, CTABUThH BOIIPOCHI, BBIABUTATh TUIOTE3bI, INIAHUPOBATh U MPOBOJAUTH HAOJIOIECHUS U HKCTIEPUMEHTHI,
BBICKA3bIBaTh CYXCHUS, IeJIaTh YMO3aKIIOUEHHUS U BBIBOJbI, apTyMEHTUPOBATH (3aIMILATh) CBOU UJICH.

y4Yaluncs MOTYYUT BOZMOXKHOCTh HAYUUTHCS:

-paboTaTh C TOTOBBIMH MHUKpPOTIPENapaTaMy U U3TOTOBIISITH MUKPOIIPETapaThl;

-CTaBUThH (DU3HOJOTHUECKHI SKCTIEPUMEHT;

-paboTaTh C ONTUYECKUMHU TPUOOpPaMU U JIaOOPATOPHBIM 000PYIOBAHUEM;

-00MPATh OOBEKT JJIs1 SKCIIEPUMEHTA B COOTBETCTBUHU C NTOCTABICHHBIMU 33a4aMH;

-4ETKO U JJAKOHUYHO (POPMYJIUPOBATH 1I€JI U BBIBOJbI SIKCIIEPUMEHTA;

-1ipu opopmIIeHUH paboT COOMIOAATh HATJIAIHOCTh, HAYYHOCTh U 3CTETUYHOCTH;

-[IPOBOJAMTH 3KOJIOTHYECKUII MOHUTOPHHT;

-0(pOpPMIIATH KOJIOTMYECKUE TACIIOPTa;

-00BACHATH HEKOTOpbIe acnieKkThl 30K.

-OCYILIECTBIISITh PACIIUPEHHBIN MOUCK MH(OpPMALMU B COOTBETCTBUM C MCCIIEIOBATEIbCKON 3a/auell ¢ MCIOJIb30BAHUEM
pecypcoB 6ubimuoTek u cetu HTepHeT;

-(pukcupoBaTh nHMOpMaIHIo ¢ TomMoItbio HHCTpyMeHToB UKT;

-0CO3HaHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

-CTPOUTB JIOTUYECKOE PACCYKJICHNE, BKIIFOUAIOIIEE YCTAHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBA3EH

Kommynuxamusnule ynugepcanvhvie yuebnvie oeticmeus

y4aluncss Hay4YuTCs:

-JIONyCKaTh CYIIECTBOBAHUE PA3IMUHBIX TOUEK 3PEHUS;

-YUUTBIBaTh pa3Hble MHEHHS], CTPEMUTHCS K KOOPUHAIUY;

-(opMyIHpOBaTH COOCTBEHHOE MHEHHE U TTO3UIIHIO;

-JIOTOBapUBAThCs, MPUXOJUTD K OOIIEMY PEILICHUIO;



-cO0I01aTh KOPPEKTHOCTD B BHICKA3bIBAHUSX;

-3a/1aBaTh BOIIPOCHI 110 CYIIECTBY;

-UCIIOJIb30BATh PEYb JJIS PETYJIALMNA CBOETO IEUCTBUSA

-KOHTPOJINPOBATH IEUCTBUS APTHEPA;

-BJIaJICTh MOHOJIOTUYECKON U AUATIOTHYeCKO (popmMamu peuu.

- HAXOJAUTh HH(POPMALIUIO U BBISIBJISTH TJITABHOE

- COCTABJIATH IUJIAH UCCIECAOBAHUS U BBIACIISTH TJIABHOE B IPE3CHTALIUN

YYAIIUICS MTOIYYUT BO3MOKHOCTb HAYUUTHCS:

- YUUTHIBaTh pa3Hble MHEHUS U 00OCHOBBIBATh CBOIO MO3ULIHUIO;

-apryMEHTUPOBATh CBOIO MO3MILHIO U KOOPAUMHHUPOBAThH €€ C MO3UIMEN MapTHEPOB MpU BbIPAOOTKE OOILIEro pelieHus B
COBMECTHOM JICATEIIbHOCTH,

-C YY€TOM LeJeil KOMMYHUKAIIMK JOCTAaTOYHO MOJHO M TOYHO NEepenaBaTh NapTHEPY HEOOXOAMMYIO MH(MOPMAIUIO KaK
OPHUEHTHUD IS IOCTPOEHUS JECUCTBUS;

-IIOIYCKaTh BO3MOXHOCTbH CYIIECTBOBAHUS Y JIOJEH Pa3HbIX TOYEK 3pPEHHs, B TOM YHUCJIE HE COBNAJAIOIIUX C €ro
COOCTBEHHOM, U YUUTHIBATh NO3UIIMIO MApTHEPA B OOLIEHUH U B3aUMOJICICTBIH;

-OCYILLECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh MAPTHEPAM B COTPYIHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb

- YCTaHAaBIIMBATh CBSA3b OKPY’KAIOLIEH Cpelibl C 00BEKTaMH KUBOM MPUPOIbI

Pecynamusnvie ynueepcanvuvie yuebHuvle oeticmeus

y4aluncss Hay4YuTCs:

-IIPUHUMATh U COXPAHATh YUeOHYIO 3a/1a4y;

-YUYUTBHIBATH BBIJCICHHBIE YUUTEIEM OPUEHTUPBI ICUCTBUS;

-IUIAHUPOBAThH CBOU JEHUCTBUS;

-OCYIIECTBIIATh UTOTOBBIA U MOIIArOBBIA KOHTPOJIb;



-aJICKBaTHO BOCIIPMHUMATD OIICHKY YUHUTEJIS;
-BHOCHUTb KOPPEKTHUBHI B ICHCTBUS HA OCHOBE UX OIICHKH M Y4eTa CJeJaHHbIX OITHO0K;
-BBINIOJIHSTH yU4eOHbIC IEHCTBUS B MaTepUalie, peuu, B yMe.
yYAIIUICS MOTYYUT BO3MOKHOCTh HAYUUTHCS:
-IPOSIBJISATH TO3HABATEIbHYIO UHUIIUATUBY;
-CaMOCTOSITEJIbHO ~ YUYUTHIBATh  BBIJICJICHHBIC YUYMUTEJIIEM OPUEHTUPHI JIEUCTBHMA B  HE3HAKOMOM  MaTepHae;
peoOpa3oBbIBATh MPAKTUYECKYIO 3a/1a4y B MTO3HABATEIbHYIO;
-CaMOCTOSITEIbHO HAXOJIUTh BApUAHTHI PEIICHUS TO3HABATEILHOM 3aa4H.
Conep:xkanue Kypca.
«3aranku B onosorun» 9 — 11 kiacc.
[lepBelIii rox 00yueHus

68 yJaca
Ne HaumeHnoBaHue TeMbI KoanuyecTBOo 4acoB
Tema 1. | buosorust u 001acTH UCCIIEAOBAHUS 3
Tema 2. | UccnenoBaHus U3 )KM3HU pacTCHUIN 20
Tema 3. | UccnenoBanus U3 KU3HU KUBOTHBIX 20
Tema 4. | YenmoBek Kak 00BEKT UCCIIEAOBAHUS B OMOJIOTUHU 15
Tema 5. | O0OmeOnonornuecKkrue ucciaea0BaHus 10

Tema 1 buonoeus u obaracmu uccneoosarus. (34)
Beenenune. buonoruss u o0JacTH HWCCIENOBAaHUM, BO3MOXXHOCTH TNPUMEHEHHsI PE3yJbTaToB wHccienoBanus. Camble
WHTEPECHBIC HAYYHBIC OTKPBITUSA B Onosiornu. Onucanue 3aaa4d u oOIIeH CTPYKTYPhI UCCIIEIOBATEILCKON IeITeIbHOCTH. PaboTa



C KHUTOM, Hay4HOU nuTeparypoit. Mcnons3oBanre o0pazoBarenbHbIX pecypcoB cetu MaTepHer. OCHOBHBIE HOCTYITHBIE METOIbI
UCCIIENOBAHUS

[IpakTruueckue pabOTHI:

Hcnonb3zoBanue 00pa3oBaTeNbHbBIX PECYPCOB ceTU IHTEpHET.

[TpaBuna opopmieHne HAOTIOICHU.

Tema 2. Hccneoosanus usz scuznu pacmenui. (204)

[IpaBuiia paboThl ¢ MUKPOCKOIIOM U OMOJIOTUYECKUM 000pyaoBaHuEM. TexHUKa

0€30I1aCHOCTH.

Oco0eHHOCTH UCCIIEOBaHMs 10 U3YYEHHIO XKU3HM pacTeHuid. [lonroroButenbHble pabOThl MO Y4€OHBIM OIBITAM C
pPaCTEHUAMU.

CtpoeHre U XMMUYECKUI COCTaB KJIETKU pacTeHud. Opranbl pacTeHUHN U UX KJIETOYHOE cTpoeHue. Kierounas meMOpana
u ee (pyHkunu. OCHOBHbBIE BEIIECTBA PACTUTENIBHON KIIeTKU. [[puroroBieHne Mukpomnpenapara U pacCMOTPEHUE PACTUTENbHON
KJIETKH B MUKPOCKOIL.

OMnBITH O MOCTYIUVIEHUIO BEIIECTB B PACTUTENBHYIO KIIETKY.

Hctopusi OTKpBITAST M HW3Y4YEHHS KIETOYHOIO CTpOeHHs pacTeHuid. OCHOBHBIE CBOWMCTBA LMUTOILIA3Mbl. JIBUKEHHE
LUTOIUIa3Mbl B KieTke. OpraHouasl KiIeTKHA. BKIroueHHs W 3amacHble BelllecTBa B KiEeTKe. Kpucraumueckue BKIIIOYEHUS B
KJIETKE. 3HaUEHHUE 3aIlaCHBIX BEILIECTB B KJIETKE.

®otocuntes. Uctopust oTkpeiTUs mporecca ¢poTocunTes3a. JIucT kak oprad ¢oTocuHTe3a. XJIOPOIUIACTHI U XJIOPODUILI.
Kocmuueckas ponb 3eneHOro pacteHus. MexaHusM M XUMU3M mpouecca (GorocuHTe3a. BinsHue okpyXarolmux yCJIOBHM Ha
¢doTtocunrtes. Bausnue Temneparypsl Ha GoToCHHTE3. BiusiHue yriaekuciaoro raza Ha OTOCUHTE3

Boaneiit pexxum pacrenuid. Posis Boabl B )ku3HU pacTeHui. [lornomenne Boabl KOpHAMU pacTeHui. [Iytu nepensuxenus
BOJII TI0 pacTeHuto. KopHeBoe mamieHue, TpaHcnupamwus, ryrrainus. M3yuenne (GU3HOIOTHUYECKUX OCOOCHHOCTEW DPACTCHHIA

Pa3HBIX MECT OOUTaHMUSI.
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Crpoenne kopHs. CTpoeHME KOHyCa HapacTaHUs KOpPHS NIIEHULbI. Polib OTAEIBHBIX MHUHEPAIbHBIX 3JIEMEHTOB B
pacteHuu. M3ydenue noriomnieHus: BOAbl KOPHEM U €€ MepeBUKEHUE B cTeOENb (KOPHEBOE IABJIICHUE).

Jlpixanve. 3HaueHUE JbIXaHUA B KU3HU pacTeHuil. dusnosoruyeckrue U OMOXMMHUYECKUE OCHOBBI AbixaHus. KiertouHnoe
cTpoeHue aucTa. [loriomneHne KUCIopoaa Mpy JbIXaHUH JIMCTHEB, CTEOISI U KOPHSL.

Poct u nBmxenue pacrenuit. O0mume noHsATUs o pocte pacteHuil. da3pl pocta. BHyTpeHHUE yCIIOBUS pOCTa PacTEHUM.
Konyc Hapacranus crebmns. Poct nobera. Pa3apaxumocts pacrenuid. JIBuxenue pacrenuid. JluctoBas mozauka. @oTOoTpOnusM,
reoTponu3M. Hactuu u HyTanuu. PocToBbIE ABMKEHUS paCTCHUH MO BIUSHUEM CBETa — TPOIHU3MBI.

[Ipucnoco6ieHHOCTh pacTeHuil k cpeae oboutaHus. llepuoguyeckue siBieHUs B KU3HM pactenuid. Jlucroman. Ilepuon
MOKOSl. 3UMOCTOMKOCTh W XOJOJOCTOMKOCTh pacTeHHil. Mopo30yCcTOWYMBOCTh pacTeHuid. V3ydeHue mnpuCcCroCOOICHHOCTH
pacTeHU B HaIllEW MECTHOCTH.

Paseutne m pasmHOkeHME pacTeHHd. MHAMBHIyanbHOE pa3BUTHE pacTeHUN. PaKTOpbl, ONPEICIAIONINE pPa3BUTHE
pactenuii. PazMHoOxkeHue pacteHuil. OCOOEHHOCTHM CTPOEHHMS OPraHoB pa3MHOXEHUs pacteHuid. Ilputbna. I'erepoctumnus
(paznocronbuarocts). [IpucnocobieHuss Kk ONBUICHUIO Y pacTeHuil. BereratuBHoe pa3MHoxkeHue pacrtenuil. [IpuBuBka. Kuszub
PacTeHHMsI KaK LEI0ro OpraHn3Ma.

JlaGopaTopHBIi MPAKTUKYM:

Texnuka 6e3onacHocty. [IpuroToBIeHNE MUKpOMpENapaTa paCTUTEILHON KIETKH.

OMnBITHI O MOCTYIUIEHUIO BEUIECTB B PACTUTENBHYIO KIIETKY.

Bnusaue temmneparypsl Ha ¢oTtocunte3. IlocTpoenue TtemrepaTypHON KpuBoil. BrnusHue yriekuciaoro rasa Ha
(doTOCUHTES.

BoiHbI pexuM pacTeHU: HCTIapEHUE BOJIbI JINCThSIMU MPU PA3HBIX BHEIIHUX YCIOBHUSX.

N3ydeHue cTenenu 3arpsa3HeHust BO31yXa Mo JUCThSIM.

HccnenoBarenbckue v MPOEKTHBIE pa0OTHI:

1.Bnustaue pakTopoB BHEIIHEH Cpeibl HA POCT U Pa3BUTHE PACTEHUM.
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2.BnusHue TemiepaTypHbBIX YCJIOBHHM M YIIIEKUCIIOr0 Ta3a Ha mporecc (POTOCHHTE3a.

3.0peneneHue CTENEeHN 3arpsi3HEHUS BO3/1yXa I10 JUCThSIM PACTCHUM.

4.Ce30HHBIE UBMEHEHUS B )KU3HU PACTCHUM HAIlIEH MECTHOCTH.

Tema 3. Hccnedosanus uz scustu sHcusomuvix (20uacos).

OCHOBHBIC METOJIBI MCCJICIOBAHUS 32 KU3HBIO JKUBOTHBIX.

becrio3BoHOYHBIE KMBOTHBIC. l[IpocTeline W KHUIIEUHONMOJOCTHBIE. [Ipomecchl KU3HEAEATENIBHOCTA MNPOCTEUIINX.
Paznpaxumocts. [Ilutanue. Boigenenue. J[BuxkeHrEe MPOCTENINX U KUIIEYHOITOJIOCTHBIX.

Crpoenue Tena XUBOTHBIX .OCOOCHHOCTH CTpoeHMS M (YHKIIMH KOXH M €€ IPOM3BOJHBIX. Mopdoaoruueckue u
(hU3M0IOrnYecKre 0COOCHHOCTH KOXKHBIX Jkelie3. CBsA3b MEXTYy (HU3HUOJIOTHISCKON AeITEILHOCTRIO OpraHu3Ma YKUBOTHOTO M €r0
crpoeHuem. Ilimockue u Kojapuatele 4epBU. JIBukeHue uepBer. Paszapaxumocts. Ilutanume. Posib H0oXIEBBIX YepBeW B
nepeMeNnBaHny MOYBkI. [TUABKM: OCOOEHHOCTU CTPOECHUS, MUTAHUS, IBUKECHUSI. 3HAYCHHUE MTUSBOK.

[TumeBapenue. CylHOCTh Mpoliecca MUIIEBAPEHUS Y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX. DBOJIOIUS CUCTEMBI
Opra”HoB mnuileBapeHus. l[IuieBapeHre B pOTOBOM MOJOCTH W KenyAke. lluiieBapeHue B KEIyAKE KBAYHBIX >KUBOTHBIX.
[InmeBapenue B kumeyHuke. llurarensHble BemectBa. KadectBeHHble peakuun. (DepMEHTATUBHBIM XapAKTEp PEaKIUN
paCIICIUICHUS TTUTATEIIbHBIX BEIIECTB.

Jpixanaue. OU3HOIOTHS AbIXaHHS. 3aBUCUMOCTh JBIXaHUsI aHAMHHUM OT YCIOBUM BHEITHEH cpeapl. OCOOCHHOCTH JIbIXaHUs
IITUI] U HBIPSAIOIIMX KUBOTHBIX. OOMeH BemiecTB 1 dHepruu. [lutanue. OOMeH BeliecTB — OCHOBHAs (GyHKIUs xKu3HU. OOMeH
oenkoB. OOMeH yrieBoAoB H XUpPoB. OOMEH MHHEPAJIBHBIX BEIISCCTB M BOJBl. BuTtamuHbl. BHEIIHME NpH3HAKK aBUTaMHUHO3A.
OOMeH »Hepruu B oOpraHusMe. BriusHue TemmepaTypbl Ha AaKTUBHOCTh JKHUBOTHBIX M OKpPACcKy Teia. TepMoperyJssius.
[Tprcnoco6eHHOCTh XOJ0AHOKPOBHBIX U TETNIOKPOBHBIX KUBOTHBIX K U3MEHEHUSIM TEMIIEPATYPHI.

BuyTtpennss cexpeuuns. JKenme3bl BHEIIHEW, BHYTPEHHEW M CMENIAHHOM CEKpeUrH. BHYTpEHHsAS CEKpenus y BBICIIMX
’KUBOTHBIX. 'OpMOHBI 1 MX BIIMsIHUE Ha opranmu3M. Jlakramus. O6pa3oBaHue U BBIJCICHNE MOJIOKA.
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HepBHas cucremMa u opranbl 4yBCTB. Pa3ipa)kuMoOCTh UM NPOBOAMMOCTH. Pa3BUTHE HEPBHOW CUCTEMBI U BPOXKICHHOE
MOBEJCHUE >KUBOTHBIX. YCIOBHbIE U 0€3yCJIOBHBIE peduieKChl. OBOJIOUMS Bbicliel HepBHOM nearensHocTd (BHJI) vy
MO3BOHOYHBIX XKUBOTHBIX. AHanu3zaTophl. [loBeneHue kxMBOTHBIX. BbipaboTka yCIOBHBIX pedeKCOB Ha JEUCTBUE Pa3TUUYHBIX
pa3apaXuTeNIe y pa3HbIX TPYI OPraHUu3MOB.

JlaGopaTopHBIil IPaKTUKYM:

Peakuust npocTeluX Ha pa3InyHbIE pa3paKuTeIu (CoJib, YKCYCHAsl KUCJIOTa, CBET).

Peaknust 1o aeBoro 4epBs Ha IEMCTBUE PA3JIMYHBIX Pa3IpaKUTEIEH.

JIBHKeHHE MEIULIMHCKOM ITHSIBKU.

JleficTBHE KEIMYJOUHOTO COKa Ha OesloK 1 Kpaxmai. L[BeTHble peakiiuu Ha OENOK.

S.BiusiHue Temriepatypbl Ha aKTUBHOCTD 3€MHOBO/HBIX.

HccnenoBarenbCcKue U MPOEKTHBIE pa0OTHI:

1. MonudukanmoHHas U3MEHYHUBOCTh JKUBOTHBIX.

2. ITpocreiiine Kak MokKa3aTeiab YACTOTHI BOJIOEMOB.

3. DKOJIOTUYECKUE MOCHEACTBUS U UX BIUSHHUE HA )KUBOTHBIX.

4. Posib MEAUIIMHCKUX MUSBOK B dKU3HU YEIIOBEKA.

Tema 4. Yenosex xax obvexm ucciedosarusi 8 ouonozuu (15u)

Oco00EHHOCTH HKCTIEPUMEHTATILHOM pabOThI ¢ 4eIOBeKOM. UepThl CXOCTBA U pa3IuydMs C APYTUMH TPYNIaMH >KUBOTHBIX.
[ToaroroBka 060pyI0BaHUS JIsI OTIBITOB.

Perymsimus  ¢ynkuuii  opranu3ma.Opranu3m  kak 1enoe. HeiporymopaibHas peryisnus (QyHKIUNA opraHusma.
I'ymopanibHast perynsiuus ¢GyHKumMii opranu3ma. HepBHas perymsiius ¢QyHkuuid opranuzma. OYHKIMOHAIBHBIE CHCTEMBI.
besycnoBHbIe pediekchl YyeaoBeka.
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BuyTtpennss cpena opranusma. [IocTosITHCTBO BHyTpeHHEN cpenpl opranusma. ['omeocrtas. KpoBs. Knunnueckuii ananus
KpOBH Y€JIOBEKA. 3allUTHBIE CBOWCTBA KpoBU. CBepThiBaHUE KpOBU. IMMyHuTET. TKaHEBAass HECOBMECTUMOCTD. ['pynmbl KPOBH.
Onpenenenue rpynn kpoBu. IlepennBanne KpoBu.

Crpoenune u ¢yHKIMM OpraHoB KpoBooOpamieHus. Mopdomnoruss u ¢usunonorus cepaua. Omnepanuu Ha cepile.
Peanumanms. Ilpuembl peaHnManMoHHBIX AecTBUM. IlpoBonsdmias cucrema cepiaua. DJIEKTPHUYECKHE SIBJICHUS B CEpALE.
ABtomatus cepaua. Perynsus cepaeunoit gesitensHocTd. [lynbe. JIBuxkeHne kpoBu 1o cocyaMm. OyHKIIMOHATBHBIE TPOOHI.

Heixanue. Boznyiinas cpena. [[a3000MeH B JI€rkKux U TKaHAX. JpIxaTeabHbIe ABUXKEHUS. Perynsius qpxanus.

[TumeBapenue. [lurarenpHbie BEIECTBA U MUIIEBBIC IPOAYKThL. METOIbI N3yYeHUS (DYHKIINI MUIIIEBAPUTEIBHBIX KEJe3.
IlepeBapuBanne u BcacbiBanue nuiuy. Peryisinus numeBapenus. [loanepkanue mocTositHCTBA MUTATEIbHBIX BELIECTB B KPOBH.
L{enTpsl rosoaa U HACHILLICHUS.

BH/I u ncuxonorus. [IpoucxoxieHre U HEKOTOPbIe 0COOEHHOCTH NCUXUKH. OTpakeHHUE B )KUBOW M HEKUBOM MPUPOJIE.
Omymienue u Bocnpustue. Umnto3uu, npeactaBieHus naMmsaTi, Habmonenus. Onpenenenue oobeMa namsTi, o0beMa BHUMaHUS.
[TamsaTh, MblILIEeHWE, pedb. Buael mamstu. 3akoHsl namsatu. [IpaBuna 3anomuHanus. M3ydeHue JIOTMUECKOTO MBIIIJICHHUS,
BIIMSTHUE TI03bI HA PE3YJbTaT ACATEIBHOCTUA. OMoluu. Temnepament. Xapakrep. OnpeaeaeHne TUMOB TEMIIEPAMEHTA. DMOIUU U
MHMMHUKA JIMLA.

JlaGopaTopHBbIi MPAKTUKYM:

OmnpeneneHne 4acTOThl CEPJCYHBIX COKPAIIEHUN B 3aBUCUMOCTH OT (PU3NYECKON HATPY3KH.

[IpremMbl peaHUMAllMOHHBIX IEUCTBUM.

MUKpPOCKONIMYECKOE CTPOEHUE KIIETOK

Hapyienne cBOMCTB O€IKOB U JEHCTBUM HA HUX QJIKOTOJIS.

JeticTBue aHTUOMOTUKOB Ha ()EPMEHT CITFOHBI.

HccnenoBarenbckue v MpoeKTHBIE paboThl: | .Brausaue Gusndeckux Harpy30K Ha Pa3BUTHE MBITIICUHON CUCTEMBI

2. cTopust OTKPBITHS KIETKU
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3. Bpenubie npuBBIYKY U UX BIMSHUE HA 3JJ0POBBE YEIIOBEKA
4. CriocoObI yydllIeHHUs TTaMATH.

Tema 5. Oowebuonocuueckue uccredogarus (10uacos)

['enetnka kak Hayka. OCHOBHBIE METOJbI M3yU€HHUS T€HETHUKU. MOJETbHBIM OOBEKT T€HETHKH — IUI0JIOBasi MYIIKa
apo3oduna. Coaepxanue apo30(pui Ha MUTATENbHBIX cpeaax. AHAIU3 HacleAoBaHUA MpU3HAKoB B F1 mpu MOHOrHOpHUIHOM U
IUTUOPUTHOM CKpEITHBAHHH.

[Tprcroco0aeHHOCTh OPTAaHU3MOB U €€ OTHOCUTEIBHOCTb.
Bnusinue skosnormueckux (akTOpoB Ha OPraHU3MbI. DKOJIOTMYECKUH MOHUTOpPUHT. OmpeneneHue colaepkaHusi B BOJIE
3arpsI3HAIOLIMX BELIECTB.

DKOJIOTUYECKHUE XapaKTEPUCTUKU BUJIA (IKOJIOTHMUECKasi HUIIIA).

JlaGopaTopHBIN NPAKTUKYM:
AHanu3 HacienoBaHusl Mpu3HakoB B F1 mpu MOHOTMOpPHIHOM W IUTHOPUIHOM CKpEUIMBAHUHM (HA MPUMEPE MYIIKH
JpO30UIIBI).

OTBITHI 110 U3YYEHUIO IPUCTIOCOOJICHHOCTH OPTaHU3MOB K YCIOBHSIM CYIIIECTBOBAHHUS: MTPEBPAIlIEHIE HAa3eMHBIX (POopM
pacTeHul B BOAHYIO (opMy ¥ HA00OPOT (TpajieCKaHIMs, BOJIOKpac, rurpodua).
CocraBneHue dKOJIOTHYECKON XapaKTepUCTUKH BH/IA, TTACTIOPTU3AIUS KOMHATHBIX PACTEHUH.

HccnenoBaTenbCckie U NPOEKTHBIE PabOThI:

1 Hay4yHbie OTKpBITHS B TCHETHKE.

2. Brnusiaue sxoforndeckux (hakTopoB HA OPTaHU3MBI.

3. 3aBUCHMOCTb BUJIOBOTO pa3HOOOPA3uUsi OT SKOJOTUYECKUX YCIOBUM
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