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1.IloacnumenvHas 3anucka

[Iporpamma Kypca BHEYPOUHO# IESITETHHOCTH 110 OOIIEHHTEIUIEKTYaIbHOMY HAIIPaBIICHUIO
«MccnenoBanys B OMOJIOTMM» COCTaBIEHA HA OCHOBE:
-OeepantbHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOIO CTAHAAPTa CPEJHEr0 OOIIEro 00pa3oBaHus,
YTBEP)KJICHHBIA TpHKa3oM MHUHHCTEpCTBAa 00pa3oBanus W Hayku Poccuiickoit deneparuu ot
17.05.2012 r. [Tpuxa3z Ne 413 «O6 yrBepxnenun @I'OC cpennero obiiero o0pa3oBaHus,
[Iporpammel 3nekTHBHBIX KypcoB. buomnorus. 10 -11 kmaccel, aBropsr: B. 1. CuBormnazos, U. b.
Mop3aynoBa. Coopauk 4, u3z. Apoda, 2014

[Iporpamma Kypca BHEypouHOH nesitenbHocTH «McenenoBanus B OMOIOTHI» COCTaBlICHA
qutst yaanuxcst 10-11 kimaccoB, yBIIEKaIOMUXCSl TPOSKTHOW U MCCIIE0BATEIIbCKOM padoToii. B
JAHHOM Kypce MpPeI0CTaBIIseTCS BO3MOKHOCTD PACIIMPUTh 3HAHUS 10 pa3zenaM OuoIoruu
yaamumucs 10-11 kmaccoB, 4To MOKET cPOpMUPOBATH MTPAKTUUECKUE HABBIKK U Pa3BUTH
HCCJIEIOBATEILCKUE YMEHUS YUalUXCA.

®I'OC HOBOTO MOKOJICHUS TPEOYET UCITOJIb30BaHUS B 00pa30BaTEIILHOM IPOIIECCE TEXHOJIOTHI
JESITEIbHOCTHOTO THUIA. MeTO bl IPOEKTHO-UCCIIEN0BATENBCKON AEATEILHOCTH ONPEIEIIEHBI KaK
OJTHO U3 YCIIOBHI peann3alui OCHOBHOM 0O0pa3oBaTenbHON nmporpaMmmbl. COBpeMeHHbIE
pa3BUBAIOLIME IPOrPaMMbl  BKIIIOYAIOT IPOEKTHYIO IEATEIbHOCTD B COEPIKAHUE PA3TUUHBIX
KYpPCOB U KypCOB BHEYPOUHOM JEATEILHOCTH. 3HAHHS U YMEHUs1, HEOOXOAUMBIE JIJIs1 OpraHU3aIluH
IIPOEKTHOM U MCCIIEI0BAaTENBCKON AEATENbHOCTH, B OyIyIIIEM CTaHyT OCHOBOM Ul OpraHu3aluu
Hay4YHO-UCCIIEJOBATEIBCKON ACSITEILHOCTH B BY3aX, KOJUIEDKAX, TEXHUKyMax U T.1. Kpurepuem
YCIIEIIHOCTH MOAPOCTKA CTAHOBUTCS HE CTOJIBKO PE3YJIbTATUBHOCTD B M3YYEHHUH HIKOJIbHBIX
MIPEMETOB, CKOJILKO OTHOIICHHE YeJIOBEKa K BO3MOKHOCTSIM COOCTBEHHOT'O TIO3HAHUS 1
npeoOpa30BaHUs PHPOIBI, HICTOPHUH, caMoro cedsi. B Hamem 00pa3oBaTeIbHOM YUPEkKACHUU
MMEETCS ONBIT OPTaHU3alMU BHEYPOUHOU JESTEIbHOCTA HA YPOBHE HAYaJIbHOT'O U OCHOBHOI'O
o0miero o0pa3oBaHuil. YUUTHIBasi HHTEPEC K peaTn3yeMbIM IPorpaMmam, HaJluurue PecypcoB
JUISL UX peau3aliy NeJaroraMy MIKoJIbl, Kypc BHEYPOUHOU JEATENIbHOCTH IUIAHUPYETCS Ha
YPOBHE CpEAHEro 00IIero oOpa3oBaHMUs.

C 1enb1o NOBBIIEHUS UCCIIEI0BATEIbCKUX HABBIKOB, a TAKXKE MIOBTOPEHUS U PACIIUPEHUS
3HaHUH 10 OMOJIOTHM JAaHHBINA Kypc npeanaraercs ans ydammxcs 10—11 knaccos. B Hem
MO>KHO BBIJICJIUTH TPU OCHOBHBIX HaIIPABJICHUS:

1 VccnenoBanus U3 *KU3HU PACTCHHH.

2.UccnenoBanus U3 *KU3HU )KUBOTHBIX.

3.buonoruueckue UCCIeI0OBaHUs YEJIOBEKA.

Takxe npeanokeHo HECKOJIBKO paboT HKOJIOTMYECKOM HallPaBIEHHOCTH.

Hean kypca:

-pacipeHre Kpyro3opa o OCHOBHBIM BOIIpOcaM OMOJIOTHH;

- pa3BUTHE UCCIIEIOBATEIBCKUX YMEHUH.

3agaun:

-pacIIUPUTH KPYro30p yJamyxcsi Mo OTAeIbHBIM BOpocaM (PU3HOJIOTUH U AHATOMHUH KUBBIX
00BEKTOB;

-[10Ka3aTh 3aBUCUMOCTb KHMBBIX OPraHU3MOB OT pa3HOOOPa3HbIX IKOJIOIMUYECKHUX (PAKTOPOB;

- IPOAOJKUTH Pa3BUTHE CIIOCOOHOCTH YYAIIMXCSl K MBICIUTEIBHBIM OINEpalUsIMU — aHAIIU3Y,
CUHTE3y, CPaBHEHHIO, 0000IEHNUIO0, KJIaCCU(PHUKAINH, a TAKKE UX IPOU3BOAHBIM — TBOPUECTBY
U a0CTparupoBaHuIo,

-IIPOJIOJKUTH 00yUYeHHE IIKOIbHUKOB CIIOCO0aM CaMOCTOSATEIbHONU OpraHu3aii yaeOHOM
NeSITeIbHOCTH — MOTUBALIUH, TUTAHUPOBAHHIO, CAMOKOHTPOJIIO, pe(IIEeKCHUH TPHU BHIIOTHEHUU
HCCJIEIOBATEIBCKUX U MMPOEKTHBIX paboT;

-IIPOJIOJKUTH 00Y4EHHUE yJaluxcsi paboTe ¢ pa3IMuyHbIMUA UCTOYHUKAMHU HH(OpMaIuy,
BKJIIOYasi JIEKTPOHHbBIE 00pa30BaTeIbHbIE PECYPCHI.



[Tporpamma Kypca BHEYpOUHOM AesTenbHocTH «VcenenoBanust B OMOIOTUm» B TOJHON Mepe
COOTBETCTBYET MOJIOKEHUAM KOHIENIMU 00ydeHus. OHa MO3BOJISIET yJaIluMCs OCYLIECTBUTh
ABPUCTUYECKHUE MTPOOBI, OLICHUTH CBOU MOTPEOHOCTH U BO3MOXKHOCTH.

IIporpamMmMa UMeeT CIIEYIOLIYI0 CTPYKTYPY:
Hccnenosanust B Guonoruu - 68 vacos, 1o 1 wacy B 10 u B 11 kiacce.
BTtopoii BapuanT — 68 yacoB, mo 2 4 B 10 uiu B 11 kiacce.

[Iporpamma cofepHT 3HaHUS, KOTOPBIE BBI3BIBAIOT Y YYallMXCS MO3HABATENIbHBIN MHTEPEC U
HPEJICTAaBIIAIOT LEHHOCTh IIPU MOAroToBKe K crade EI'D mo Oumonoruu, a Taxke Juii oOyueHus B
By3ax. B 9TOM 3aKiouaercs ee MOTHBUPYIOIIMI NOTEHIMAN. 3HaHUs, TTOyYeHHbIE TIPU 00Y4YeHUU
0 [IPOrpaMMe BHEYPOUHOM JeSTeIbHOCTH, CLIOCOOCTBYIOT ()OPMHUPOBAHUIO COLIMATIBHO aKTHBHOM
JMYHOCTH.

Oco0eHHOCTH coliep)KaHMsl ITPOrpaMMbl M BU/Ibl JEATEIBHOCTH YYalllUXcs B XOJ€ OBJIAJCHUS
3HAHUSIMM U yYMEHUSMH, [PEIYCMOTPEHHBIMU IPOrPaMMOM, Jal0T BO3MOYKHOCTb  JUIS
UCIIOJb30BAHMUS  pa3iIMYHbIX METOAOB U (opM OOyueHus (MHIMBUAYAIbHBIX, TPYIIOBBIX,
HaIJIAHbIX, CJIOBECHBIX: TEOPETHYECKUE MCCIEOBAaHMs, CAMOCTOSTEIbHbIE 3BPUCTHUECKUE
po0bl).

ConepxaHyie IporpaMMBl paclpeesIeHO BO BPEMEHHU C Y4E€TOM €0 JOCTaTOYHOCTH JUIs
KAueCTBEHHOT'0 U3Y4EeHHUs MaTepHaa 1 MoJay4YeHUs 3alUIaHUPOBAaHHbIX PE3YJIbTAaTOB.

[Tporpamma «MccnenoBanusi B OMOIOTHI OTHOCUTCS K OOLICHMHTEIIICKTYaIbHOMY
HalpaBJIEHUIO BHEYPOUHOU JesTenbHOCTH i yyamuxcs 10-11 kiaccoB, cpok peanu3anuu
nporpammsl -2 roja. Ilporpamma cocraBiena ¢ yuetom tpedoBanuit ®I'OC. Ha npoxoxnenue
MPOrpaMMbl BHEYPOUHOHU AESITENLHOCTH MO yueOHOMY Iu1aHy oTBoauTcs o 34 yacaB 10 u 11
KJj1accax, UToro - 68 yacoB. OHa sBJISI€TCS NPOAOIKEHUEM YPOUHOU JESATENLHOCTH NPEAMETOB
€CTECTBEHHO- HayYyHOI'0 IIUKIIa, onupaeTcs Ha denepalbHblil TOCY1apCTBEHHBIN
00pa30BaTeNbHbIN CTaHIApT CpeAHEro odiiero o0pa3zoBaHus, TPEOOBaHUHN K pe3yIbTaTaM
OCBOCHMSI OCHOBHON 00pa30oBaTeIbHON MPOrpaMMBbl CpeJHEro o01iero oopa3oBaHusl.

2. Pe3ynomamul 0c60eHUA KypCa 6HEYPOUHOI 0esAmenbHOCmuU

B pe3ynbrare BHEYpOUHO 1EATENBHOCTH Y BBIITYCKHUKOB CPEIHEN HIKOJIbI Oy 1yT
c(hOpMHUPOBaHbI INYHOCTHBIE, TO3HABATEIIbHBIE, KOMMYHHUKATUBHBIEC U PETYISATUBHBIC
YHHUBEpCalbHbIe yueOHbIE IEUCTBUS KaK OCHOBA Y4EOHOTO COTPYAHUYECTBA M YMEHUS YUUTHCS B
OOIICHUH.

JInuHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

VUAWUIICS HAYYUMCAL:

-TIOJIO)KUTEIIbHOE OTHOIIEHUE K UCCTIEA0BATEIIbCKOM IeITeIbHOCTH;

-UHTCPEC K HOBOMY COACPIKAHUIO U HOBBIM crrocobam IIO3HaHUA,

- OpUEHTalMsl Ha TOHUMaHUE IPUYMH yCIIeXa B UCCIIEI0BATEIbCKON JEATEIbHOCTH, B TOM YUCIIE

Ha caMOaHaJIN3 U CAMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIN3 COOTBETCTBHUS PE3YJIHTATOB

TpeOOBaHUSM KOHKPETHOH 3a7auu, MTOHUMaHUE MPEJIOKSHUN U OLIEHOK YYUTEs, B3POCIbIX,

TOBAPHILIEH, pOIUTETEH;

-CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEINTHOCTH MCCIEA0BATEIbCKOM

JeSATeTLHOCTH.

VUQUUUICS NOTYYUM BO3ZMONCHOCIL 0151 (POPMUPOBAHUS

-BHYTPEHHEW MO3UIIMN Ha YPOBHE MOHUMAaHUS HEOOXOAMMOCTH HCCIIEA0BATEIbCKOM

JESITEIbHOCTH, BRIPAKEHHOTO B MPE00IIaJaHu| MTO3HABATEILHBIX MOTUBOB U MPEATIOYTCHUN

COITMATBHOTO CTI0C00a OIEHKH JIeITeIbHOCTH;

- BBIPOKEHHOW MM03HABATEIHbHON MOTHBAIINY;

-YCTOMYHMBOTO MHTEPECA K HOBBIM CIIOCOOAM MO3HAHUS.

Ilo3naBaTenbHbIE YHHBePCcAIbHbIE YUeOHbIe AeiCTBUS

V4aUuUICs HAy4Uumcs:

-IPOBOJIUTH MCCIEA0BaHUSI 0OBEKTOB )KHUBOW TIPUPO/IBI;



-00BSICHITE 00IIEON0IOrNUYECKHIE OCOOEHHOCTH;

-pacro3HaBaTh METO/AbI U3yUYeHUsI 00BEKTOB KUBON IPUPO/IBI;

-paboTath ¢ 1abOpaTOPHBIM 00OPYIOBAHUEM U IPUEMaMH PaOOTHI C HUM;

-00BSICHATH (PU3MOJIOTUYECKHE MTPOLIECCHI, TPOTEKAIOIINE B )KUBBIX 00BEKTAX;

-00BSICHITh aHATOMHYECKOE CTPOCHHUE )KUBBIX OOBEKTOB;

-OCYIIECTBIIATH MOUCK HYKHOW MH(OPMAIIUH [T BBIIOJIHEHUS YI€OHOTO HCCIIEJOBAHNUS C
UCIOJIb30BaHUEM YUeOHOM U JIOTIOTHUTEIBHON JIUTEPATYPhl B OTKPHITOM HH(OPMAIIMOHHOM
IPOCTPAHCTBE, B T. 4. KOHTPOJIUPYEMOM NpoCcTpaHcTBe MIHTEpHET;

-HCII0JIb30BaTh 3HAKU, CUMBOJIbI, MOJIEJIA, CXEMBI JIJISl peLICHHs I03HABATEIbHBIX 3a7a4 U
IIPEJICTaBICHUSI UX PE3Y/IbTATOB;

-BBICKA3bIBATHCA B YCTHOM U MUCbMEHHOH (opmax;

-OpPUEHTHPOBATHCS HA Pa3HbIE CIIOCOOBI PEIICHUS TO3HABATENbHBIX UCCIICAOBATENILCKUX 3a1a4;
-aHaJIM3UPOBATh OOBEKTHI, BHLACISATH TJIABHOE;

-yCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3H;

-CTPOUTH PacCyX AcHUS 00 0OBEKTE;

-BHJIETH MTPOOJIEMBI, CTABUTH BOIIPOCHI, BBIABUTATh THIIOTE3bI, INIAHUPOBATH M IPOBOIUTH
HAOIIO/IEHUS ¥ SKCTIEPUMEHTBI, BBICKA3bIBaTh CYKJICHUS, 1eTIaTh YMO3aKIIOUCHHS U BHIBOJIBI,
apryMeHTHpPOBaTh (3alUILATh) CBOU UACH.

VUAUUUCS NOTYYUM BO3ZMONCHOCNb HAYUUMbCAL:

-paboTaTh C TOTOBBIMH MHUKpPOIIpENnapaTaMy U U3TOTOBJISTH MUKPOIIpEnapaThl;

-CTaBUTh (DU3HOJIOTUUECKHI SKCIIEPHUMEHT;

-paboTaTh C ONTHYECKUMHU MIPUOOPaMHU U JTa0OpaTOPHBIM 000PYIOBAHUEM;

-noAdupaTh OOBEKT ISl SKCIIEPUMEHTA B COOTBETCTBUH C TIOCTABICHHBIMU 33]]a4aMu;
-4eTKO ¥ JJAKOHUYHO ()OPMYIIMPOBATH LIETIH U BBIBOBI SKCIIEPHMEHTA;

-1ipu 0popMIIEHIH PadOT COOIIOIaTh HATIISTHOCTD, HAYYHOCTh M 3CTETUYHOCTb;
-IIPOBOJIUTH SKOJOTMYECKUI MOHUTOPHUHT

-0(OpPMIISATH SKOJOTHYECKHE MACTIOPTA;

-00BSICHATH HeKoTOphIe acniekThl 30XK.

-OCYIIECTBIIATh PACIIMPEHHBIHN MOMCK HH(OPMAIIMK B COOTBETCTBHHM C HCCIEI0BATENbCKOM
3ajauell ¢ UCIOJIb30BAHUEM pecypcoB OMOIMOTEK U ceTH MHTepHeT;

-pukcupoBath HHGOPMALKIO ¢ TOMOIIbIO HHCTpYMeHTOB UKT;

-O0CO3HaHHO U NMPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOW U MUCbMEHHOM popme;
-CTPOUTH JIOTHUECKOE PaCCyKICHHUE, BKIIIOYAIOIEe YCTAaHOBIEHUE IPUYMHHO-CIIEICTBEHHBIX
[9:3:¢1971

KoMMyHUKaTHBHBbIE YHHBepcaIbHbIe yueOHbIe AeiicTBUA

VUaUULCs Hay4umcs.

-JIOITYCKATh CYIIECTBOBAHHUE PA3IIMYHBIX TOUEK 3PEHHS,

-YUUTBIBATh Pa3Hble MHEHMS, CTPEMHUTHCS K KOOPIUHALINH;

-popMyIrpoBaTh COOCTBEHHOE MHEHHUE U MTO3ULUIO;

-JI0OTOBAPHUBATHCS, IPUXOIUTH K O0ILEMY PEIICHUIO;

-c00JTF0/1aTh KOPPEKTHOCTH B BHICKA3BIBAHHSX;

-3a/1aBaTh BOIPOCHI 110 CYILECTBY;

-ACTIONIb30BATh PEUb JUIS PETYJISIIIAHA CBOETO JICHCTBUS;

-KOHTPOJINPOBATh JICHCTBUS MapTHEpPa;

-BJIaJIETh MOHOJIOTUYECKON U AHaorndeckoi (hopMaMu peyu.

- HaXOJUTh UH()OPMAIIHIO U BBISBISATH TTIABHOE

- COCTAaBJIATH IUIAH UCCIIEIOBAHUS U BBIJENATD [VIaBHOE B MPE3EHTALUN

VUAUUICS NOTYYUM BO3ZMONICHOCTNb HAYUUMbCA:

- YYUTHIBATh pa3HbIe MHEHHUSI 1 0OOCHOBBIBATH CBOIO MO3HIIHIO;



-apryMEHTHPOBATH CBOIO MO3UIMIO U KOOPAMHHUPOBATH €€ C MO3ULIMEN MapTHEPOB MPHU
BBIPAOOTKE OOIIETo pelieHruss B COBMECTHOM JCSATEIHHOCTH,

-C YYETOM LieJiel KOMMYHHUKAIIMU JOCTaTOYHO MOJIHO U TOYHO MEPe/IaBaTh MapTHEPY
HE0OXO0MMYI0 HH(GOPMAITUIO KaK OPUEHTHP TSI IIOCTPOCHUS ICUCTBUS;

-JIONYCKaTh BO3MOKHOCTh CYILIECTBOBAHUS Y JIIOJIEH Pa3HbIX TOYEK 3PEHUSI, B TOM YHCIIC HE
COBIAJAIONINX C €T0 COOCTBEHHOM, U YUYUTHIBAThH MO3UIIUIO TIAPTHEPA B OOIICHUH U
B3aHUMOJCHCTBUM;

-OCYIIECTBIISITh B3AMMHBIM KOHTPOJIb U OKa3bIBaTh APTHEPAM B COTPYTHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb

- YCTaHaABJIIMBATh CBSI3b OKPYKAIOIIEH CPElIbl C 00 BEKTaAMH KMBOU IMPUPOJIBI
PerynsiTuBHble yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

VUAUWUUCS HAYYUMCSL.

-IPUHUMATh U COXPaHATh YICOHYIO 3a71a4y;

-YYUTBIBaTh BBIICJICHHBIE YYUTEIIEM OPUEHTUPHI ICHCTBHS;

-IUIAHUPOBATH CBOM JCHCTBHUS;

-OCYIIECTBJISITh UTOTOBBIM M IMOMIArOBBIA KOHTPOJIb;

-aJICKBaTHO BOCIIPUHUMATh OLICHKY YYHUTEIS;

-BHOCUTBH KOPPEKTUBHI B JICHCTBUS HA OCHOBE UX OLIEHKH U y4eTa CIICJIaHHbIX OMIHMOO0K;
-BBITIOJIHATH YU€OHBIE ICUCTBUSI B MaTepUalie, peuH, B yMe.

VUAUUUCS NOTYYUM BO3ZMONCHOCNb HAYUUMbBCAL.

-MPOSIBIIATH IMO3HABATEIBHYIO HHUITUATUBY;

-CaMOCTOSATEIHHO YUYUTHIBATH BbIJCIICHHBIC YUUTEIEM OPUEHTUPHI ICUCTBUS B HE3HAKOMOM
MaTepuaie;

peoOpa3oBhIBATh MPAKTUYECKYIO 33/1a4y B IO3HABATEIHHYIO;

-CaMOCTOSITEJIbHO HAXOAUTh BAPUAHTHI PEIICHUS TT03HABATEIILHOM 3a/1a4H.

3. Conepkanue Kypca BHEYPOUHO¥ IeATEILHOCTH € YKa3aHueM (popM OpraHu3aiiy ¥ BUIOB
JAeATeTLHOCTH.

Tema 1 BuoJiorust u o6aacTu uccjaeaoBanus. (34)

Benenue.buonorus u obnactu nccienoBaHui, BO3SMOXKHOCTU IPUMEHEHUSI pe3yJIbTaToOB
uccnenoBanus. Camble HHTEpECHBIE HAy4YHbIE OTKPBITHS B Ouosioruu. OnucaHue 3a1a4 1 oomen
CTPYKTYPBI HCCIIE/I0BATENbCKON JIeITeNbHOCTH. PaboTa ¢ KHUTOM, Hay4dHOM MTepaTypoit.
Hcnonb3oBanue oOpa3oBaTeNbHbIX pecypcoB ceTi HTepHeT. OCHOBHBIE JOCTYIHBIE METO/IbI
VICCIIEIOBAHMUS

Tpaxmuueckue pabomoi.

Hcnonb3oBanne 00pazoBaTesibHbIX pecypcoB cetu VHTepHer.

[paBuna oopmiieHne HaOIIOACHHH.

Tema 2.UcciienoBaHus u3 :KU3HHU pacTeHuii. (204)

[TpaBuia paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000py0BaHuEM. TexHuKa
0€30MaCHOCTH.

Oco0eHHOCTH UCCTIeI0BaHM [0 3YUEHHIO KU3HU pacTeHuil. [lonroroBurenbHble paboThl O
y4€OHBIM OIBITaM C PACTEHUSMHU.

Crpoenune u XUMHUYECKUI COCTAB KJIETKH pacTeHu. Opransl paCTeHUI U UX KIIETOYHOE
ctpoenue. Kierounas memOpana u ee pyHkiuu. OCHOBHBIE BEILIECTBA PACTUTEIBHON KIETKH.
[TpuroTtoBneHne MUKpONpenapara i pacCMOTPEHUE PACTUTEIBHOMN KJIETKH B MUKPOCKOII.
OMnBITHI IO TOCTYIJIEHUIO BELIECTB B PACTUTENBHYIO KIETKY.

HcTopust OTKPBITHS U U3Y4YEHHS KJIIETOUHOTO CTPOEHUs pacTeHnil. OCHOBHBIE CBOMCTBA
LUTOIIa3MBbl. JIBM>KEHHE IUTOIIa3Mbl B KileTke. OpraHon bl KJIETKU. Bxitouenus n



3aIacHble BelecTBa B KiIeTKe. Kprucrammmyeckue BKIOYEHN B KJIIETKE. 3HAYCHHUE 3allaCHBIX
BELIECTB B KJIETKE.

®otocunTe3. cTopust oTKphITHs Tporiecca poTocuHTe3a. JIneT kak oprad poTocuHTE3A.
XnopomiacTsl 1 xsopoduiut. KocMudeckas posb 3eJ€HOT0 pacTeHusi. MexaHu3M U XUMH3M
nporecca porocuHTe3a. BiusHue OKpYKaIOIMUX YCIOBUN HA poTOCHHTE3. BrinsHue
TeMIeparypbl Ha poTocuHTe3. BiusHue yriekuciaoro ra3a Ha GOTOCHHTE3

Bonnblii pesxxum pactenuid. Posib Bojibl B )kM3HU pacTeHui. [lornomienre Boabl KOpHIMU
pactenni. ITytu nepensrxenus Boasl 1o pacteHuo. KopHeBoe naBieHue, TpaHcnupanus,
ryrrauus. M3ydenue (pu3noiaoruyeckux ocoOEHHOCTEH pacTeHUH pa3HbIX MECT OOUTAHHUS.
Crpoenue kopHsl. CTpoeHHE KOHYCa HapacTaHUs KOPHs MIIEHUIbI. Poib OTAEIbHBIX
MUHEPAIBHBIX 3JIEMEHTOB B pacTeHUHU. M3yueHne norinoueHus Bojipl KOPHEM U €€
nepeIBIKEHUE B cTe0eNb (KOPHEBOE JIaBIICHUE).

Jpixanue.3HaueHue JbIXaHus B )KU3HU pacTeHUi. PU3nonornieckue 1 OHOXMMUYECKHE
OCHOBBI JbIxaHus. Kierounoe crpoenue nucra. Ilornonienre kuciopoaa npy IbIXaHUU
JHMCTHEB, CTEOJIS U KOPHSL.

Poct u nBuxenue pacrenuit. O6mmue noHATUA 0 pocTe pacteHui. @assl pocta. BuyTpennue
ycnoBus pocta pacteHuil. Konyc Hapactanus cte6is. Poct noGera. Pa3npaxumocts
pacreHui. JIBuxenue pacrenuil. Jlncrosas Mmo3zanka. @ororponusm, reorponusm. Hactuu u
HyTauuu. PocToBble IBUKEHMS pACTEHUM 1101 BIUSHUEM CBETa — TPOIU3MBI.
[TpucnocoOneHHOCTh pacTeHuil K cpene ooutanus. [lepuoanueckue sBICHUS B )KU3HU
pacrenuii. Jluctomnan. [lepron mokos. 3MMOCTOMKOCTD U XOJIOAOCTORKOCTh PACTCHH.
Mopo3zoycToiunBoCTh pacTeHuil. Mi3yueHnue npucrnocobJeHHOCTH pacTeHH B Hallei
MECTHOCTH.

Pa3Butue n pasmHokenue pacteHuil. UHauBuayanbHoe pa3BuTHE pacTeHU. PakTopsl,
olpeseNoIue pa3BuTHe pacTeHuid. PazmHoxeHue pacteHnid. OcOOEHHOCTH CTPOCHMUS
OpraHoB pazMHOXeHHUs pacTeHuid. [Ibuibia. ['erepocTuius (pa3HOCTON0YATOCTS).
[TpucniocoOneHust K ONBUIEHUIO y pacTeHUN. BereratnuBHoe pa3MHOXKEHHE PACTEHUH.
IIpuBuBKa. XKn3Hb pacTeHHsI KaK LEJTOT0 OpraHu3Ma.

JlabopaTopHbIii NPAKTHKYM:

1. Texnuka 6e3omacHocTu. [IpuroroBieHne MUKponpenapara pacTUTEILHONU KIETKH.

2. OnbIThl O MOCTYIJIEHUIO BELIECTB B PACTUTEIbHYIO KIIETKY.

3.  Bnumsanue temnepatypsl Ha poTtocunres. I[loctpoeHue TemneparypHoi KpUBOH.
BausiHue yriekucioro raza Ha (POTOCHHTES.

4.  BoaHblil pexUM pacTeHUI: UCHIAPEHUE BOBI JINCTHSIMU IIPU Pa3HBIX BHEIIHUX
YCIIOBHSIX.

S. N3yuenue cTeneHu 3arps3HEHNs BO3yXa IO JINCThSIM.

HccnenoBaresbckne M NpoeKTHbIE padoOTHI:

1.BnusHue GpakTopoB BHELIHEH cpebl Ha POCT U Pa3BUTHE PACTECHUH.

2.BnusiHue TeMIepaTypHBIX YCIOBHIA U YIIIEKMCIIOTO ra3a Ha Ipoliecc (pOTOCUHTE3A.

3.0peneneHue cTeNEHN 3arpsA3HEHNS] BO3/lyXa I10 JIUCThSIM PACTEHUM.

4.Ce30HHBIE U3MEHEHUS B )KM3HU PACTEHUI HallIEil MECTHOCTH.

Tema 3. UcciienoBaHus U3 :KU3HM KUBOTHBIX (204acoB).

OCHOBHBIE METO/IBI UCCIIEIOBAHHUS 32 )KU3HBIO )KUBOTHBIX.



becnozBoHouHbIe )KUBOTHBIE. [IpocTeitmue u kumeyHonosoctHoie. [Iponeccs
JKU3HEACATEIBHOCTH ITpocTennx. Paznpaxumocts. [Iuranue. Boinenenue. JIBuxeHue
MPOCTEUIINX U KUIIEYHOIOJIOCTHBIX.

Crpoenue Tena ;kuBOTHBIX.OCOOEHHOCTH CTPOEHUS U (DYHKIIUU KOXKU U €€ TIPOU3BO/IHBIX.
Mopdonorudeckne u GU3HOIOTHUSCKUE OCOOCHHOCTH KOXKHBIX kele3. CBSI3b MEXIy
(bu3HONIOrMuecKol 1eATeNbHOCTHI0 OpraHiu3Ma >KUBOTHOTO U ero ctpoeHueM. [1inockue u
KoJibuaTble yepBu. [[Brkenue uepBeid. Paznpaxkumocts. [Tutanue. Ponb 10K1eBbIX YepBel B
nepeMennBaHuy no4Bsbl. [TusBKU: 0COOEHHOCTU CTPOEHUS, MIUTAHUS, ABI)KEHUS. 3HaUCHHE
MUSABOK.

[Tumesapenue. CymHoOCTh Ipoliecca MUIIEBApeHHst Y O€CIIO3BOHOYHBIX U IIO3BOHOYHBIX
YKUBOTHBIX. DBOJIIOLMS CUCTEMbI OPTaHOB MHILEeBapeHus. [InieBapeHre B poTOBOM MOIOCTH
u xenyake. [lumeBapenue B xenyake )KBauHbIX )KUBOTHBIX. [IHilleBapeHre B KUIIICUHHKE.
IInrarensHble BemecTBa. KauecTBeHHbIE peakunyd. PepMEHTATUBHBIN XapaKTep PeakLUu
pacIIEeIUICHHs] TUTATEJIbHBIX BEIIECTB.

Jpixanne.dU3M0IOTHS IbIXaHUS. 3aBUCUMOCTb JIbIXaHUSl aHAMHUI OT YCIOBUI BHELIHEH
cpenpl. OcoOEHHOCTH JIBIXaHUS MTULL U HBIPSIOUIUX KUBOTHBIX. OOMEH BEIECTB U SHEPTHUU.
[Tutanue. OOMeH BeiecTB — OCHOBHAs GyHKIUS xu3HH. OOMeH OenkoB. OOMEH yriieBOJ0B
1 xupoB. OOMEeH MUHEPATbHBIX BEIECTB U BOJIbl. BuTaMuubl. BHeNTHUE MpU3HAKY aBH-
tamuHOo3a. OOMEH SHepruu B opranusme. Bivsiaue Temeparypsl Ha aKTUBHOCTD )KHMBOTHBIX
u okpacky tena. Tepmoperyssiuus. [Ipucrnocob1eHHOCTh X0I0JHOKPOBHBIX M TETNIOKPOBHBIX
JKUBOTHBIX K H3MEHEHHSIM TEMIIEPATYPHI.

BuyTtpennsisa cekpeuus. JKene3pl BHEIIHEW, BHYTPEHHEN U CMELIAHHOM CEKpELUU.
BHyTpeHHss cekpelysl y BBICHINX )KUBOTHBIX. [ OpDMOHBI U UX BIMSHUE HA OPraHU3M.
Jlakramus. OOpa3oBaHue U BbIICJICHHE MOJIOKA.

HepBHas cucrema u opranbl 4yBCTB. Pa3zipaxxumMocTh ¥ MpOBOAUMOCTb. PazButue HepBHOM
CUCTEMBI U BPOKJIEHHOE MMOBEJCHHE KUBOTHBIX. Y CIIOBHBIE U O€3yCIOBHBIE PE(IEKCHI.
DBoJroIus BeIciei HepBHOU nearenbHocTH (BH/) y MO3BOHOYHBIX )KMBOTHBIX.
Amnanmzatopsl. [ToBenenue sxuBoTHBIX. BeipaboTka ycnoBHBIX pedekcoB Ha eHCTBUE
Pa3IMYHBIX PA3APAKUTENCH Y PA3HBIX TPYIIN OPraHU3MOB.

JlabopaTopHblii IPaKTUKYM:

1. Peakuus mpoCTEHIITNX HA pa3TUYHBIC pa3IpaXKUTENH (COJIb, YKCYCHAsl KUCJIOTa, CBET).
2. Peakmust 10X I€BOTO YePBS HA JICWCTBHE PA3TMUHBIX Pa3IpakKUTEIICH.

3. JIBr>keHUE METUITUHCKOM MTUSBKH.

4. JleficTBHE KENyIOYHOTO COKa Ha OeNoK M KpaxMai. [[BeTHbIe peakiuu Ha OENoK.
5.BnustHue Temneparypsl Ha aKTUBHOCTh 36MHOBO/IHBIX.

HccnenoBaresbckne U NPOeKTHbIE padoOTHI:

1. MoauduxaimonHas U3AMEHUUBOCTD KUBOTHBIX.

2. IIpocreitmme kak MokKa3aresib YACTOThI BOJJOEMOB.

3. DKOJIOrMYECKHE MOCIIEICTBUSA U UX BIMSHUE HA )KUBOTHBIX.

4. Postb MEIUITMHCKUX TUSBOK B )KM3HHU YEJIOBEKA.

Tema 4. YestoBeKk kKak 00beKT uccaeg0BaHus B OuoJioruu (154)

Oco0eHHOCTH IKCIIEPUMEHTAIBHOU PabOThI C YeTOBEKOM. UepThl CXOICTBA U PA3IUYUS C
JIPYTHUMH TpyHIaMu >KUBOTHBIX. [ToAroTOBKa 000PYI0BaHMS JIJIsl OTIBITOB.



Perynsaums ¢pynknuii oprannzma.Opranns3m Kak 1emnoe. HeitporymopanbHas peryssius
¢bynkuunit opranusma. ['ymopanbsHas perynsius GyHKui opranusma. HepBHas perymsanus
¢ynkuuit opranusma. @yHKIMOHAIBHBIE CUCTEMBL. be3ycnoBHbIE pedIeKchl YenoBeKa.
Buyrpennss cpena opranusma. IloctostHCTBO BHyTpeHHEH cpesbl oprannsma. ['omeocras.
KpoBs. Knnnanueckuii ananu3 KpoBU 4eioBeKa. 3allluTHbIE CBOMCTBA KpoBU. CBEpThIBAHNE
kpoBu. UMMyHuTeT. TKaHEBasi HECCOBMECTUMOCTB. [ 'pyminbl kpoBu. Onpeenenue rpymi
KkpoBu. [lepennBanue KpoBu.

Ctpoenue u GyHKIMH OpraHoB KpoBooOpaieHus. Mopdosorus u ¢pusnonorus cepaua.
Omnepanuu Ha cepaue. Peanumanus. [Ipuemsl peanuMauMoHHBIX AericTBUi. [IpoBoasias
CUCTEMa cepala. DIEKTpUUECKUE BICHUS B cepAlle. ABTomarus cepaua. Perymsmus
cepaeuyHoi aesrenbHOCTH. [lynbe. JBmkenue kpoBu 1o cocyaam. OyHKIIMOHAIBHBIE TPOOKI.
Jpixanue.Bo3nyminas cpena. 'a3000MeH B JIETKUX U TKaHsX. J{pIXaTenbHbIE IBUKEHUS.
Perynsuus npixanus.

[TumeBapenue. [IutarenbHble BElIeCTBA U MUILIEBbIC TPOAYKTHI. MeToIbl U3y4eHUs (PYHKIIHIA
MULIEBApUTENbHBIX Kene3. [lepeBapuBanue u BcacblBaHUE NUILK. Perynsuus nuiieBapeHus.
[loanepxaHue NOCTOSAHCTBA MUTATENIbHBIX BEUIECTB B KPOBU. LIEHTpHI rojiofa 1 HaCHIIECHUSI.
BH/I u ncuxomnorus. [Ipoucxoxnenue u HEKOTOpble 0COOEHHOCTH NCUXUKH. OTpaskeHue B
KUBOM U HexuBoU npupose. Omyiienre u Bocripustie. Miro3uu, npeacTaBieHus namMsITH,
HaOmoaeHus. Onpenenenue oobema namsTi, oobema BHUMaHusl. [[amMsITh, MBIIIIJIEHUE, PEYb.
Bunel namaru. 3akonsl namartu. [Ipasuna 3anomunanus. 3ydeHue 10ru4eckoro MbllIeHMS,
BIIMSIHUE T103bI HA PE3YJbTAT ACATEILHOCTH. DMOIMH. TemmnepamMent. Xapakrep.
Onpenenenyue TUIIOB TEMIIEPAMEHTA. DMOLIMM U MUMUKA JIULIA.

JlabopaTopHbIil IPAKTHKYM:

1. Onpeznenenuie 4acTOThl CEPACUHBIX COKPALLCHUH B 3aBUCMOCTH OT (PU3UYECKON HArPy3KH.
2. [IpueMbl peaHUMaIMOHHBIX JeHCTBUI.

3. MUKpOCKOIIMUECKOE CTPOEHUE KIIETOK

4. HapyuieHue cBOMCTB O€IKOB MpU AEUCTBUM HA HUX AJIKOTOJIS.

5. JlelicTBue aHTUOMOTUKOB Ha ()EPMEHT CIIIOHBI.

HccnenoBarejibCKHe U MPOEKTHbIE PA0OTHI:

1 .BnusiHue ¢pu3znyueckux Harpy30K Ha pa3BUTHE MBIILIEYHON CUCTEMBbI

2. UcTopust OTKpPBITHS KIETKH

3. BpenHble IPUBBIUKY U UX BIMSHUE HA 310POBbE YEIOBEKA

4. Crioco0b! ymy4lleHus NaMsTH.

Tema 5. O6meononornyeckne ucciaenopanus (10uacos)

['eneTtnka kak Hayka. OCHOBHbIE METO/bI U3yUEHHsI TeHETUKU. MoJ1ebHbIH 00BEKT FTeHETUKU
— tuiogoBas mymika apo3odpuina. Coaepkanue 1po30(uiI Ha MUTATETBHBIX cpeaax. AHaIu3
HacJIeJOBaHUsI MPU3HAKOB B F1 Ipy MOHOTMOPUAHOM U TUTHOPHIHOM CKPELMBAaHUU.
[Tprcrioco0IeHHOCTh OPTaHNU3MOB U €€ OTHOCUTEIBHOCTb.

Bnusinue sxonorndyeckux (pakTopoB Ha OPraHU3Mbl. DKOJIOTHYECKUI MOHUTOPHHT.
Omnpenenenue coiep kaHus B BOJE 3arpsA3HSIOIINX BEIIECTB.

DKOJIOrHYecKHe XapaKTepUCTUKH BUJA (IKOJIOTHYECKasi HUIIIA).

JlabopaTopHBIi NPAKTHKYM:

1. Ananu3 HaciieOBaHUs MPU3HAKOB B F1 MpH MOHOTMOPUIHOM M JTUTHOPUIHOM
CKpEIIMBaHUU (Ha MPUMEPE MYILIKH IPpO30(UIIBI).

2. OTBITHI 110 H3YYEHUIO IPUCTIOCOOTIEHHOCTH OPTaHNU3MOB K YCIIOBHSIM CYIICCTBOBAHMS:



MpeBpalleHre Ha3eMHbBIX (POpM pacTeHHil B BOAHYIO (OpMy B HA00OPOT (TpaaeCKaHIIHs,
BOJIOKpAcC, TUrpoduiia).

3. CocraBieHne 3K0JI0rHYeCKON XapaKTePUCTUKU BUIA, TTACTIOPTH3AIMS KOMHATHBIX
pacTeHUN.

HccnenoBaresbckne M NpoeKTHbIE padoOTHI:

1 HayuHble OTKPBITHS B T€HETHUKE.

2. Bnusinue sxonornyeckux (pakTopoB Ha OPraHU3MBI.

3. 3aBHCUMOCTb BUA0OBOTO pa3HOOOpa3us OT SIKOJIOTMUECKUX YCIOBUN

DopMBbI OPraHu3anuy PadoThbl U BUIbI eI TETLHOCTH YUAIINXCS..

OCHOBHBIM METOJMYECKHUM MOAXO0JA0M B paMKax JAaHHOM MpPOrpamMMbl SBISETCS
«HATYPATUCTHYECKUN» MOAXO/ - T.€. 00yueHHEe ¥ BOCIIUTAHUE JIETEH Ha MPUMEPE )KUBBIX,
«peaNbHBIX» 00BEKTOB, CYIIECTBYIOIIUX B €CTECTBEHHBIX YCIOBHSIX.

CemuHap u Jeknus kak Gpopma o0ydeHHs IpernonaraeT 03HaKOMJICHUE YUAIUXCS C
OCHOBaMHU HMCCIIE0BATEIbCKOM pabOThI: MOATOTOBKOM K UCCIIE0BATEILCKOM padore,
COCTaBJICHHEM IUIaHA MCCIIeI0BATEIbCKON pabOThI, MPOBEACHUEM HCCIIEIOBAHHUS,
odopMIIeHHEM UCCIIEIOBATEIbCKOM pabOThI, MOATOTOBKOM K 3alIUTe PaOOTHI.

JKCKYpcHOHHAsA popMa o0yueHHsl TPEaIoIaracT 03HaKOMJICHUE YJAIHXCS C
peaIbHBIMU OOBEKTaMH U SBICHUSIMU MPUPOIBI

CamocTosiTe/IbHAS HCCIeA0BATEIbCKAs Pad0Ta yJalIuXxcsi BKIOYAET: TOCTAHOBKY
1enelt U 3a1a4 UCCIIeJOBaHusl, BHIOOP METOAMKH, IJIAHUPOBAHUE HCCIIEI0BaHuUs, cOOp
MaTepHala, ero NIepBUIHYI0 00pabOTKy, aHAIHU3 U OCMBICIICHUE TOJTYYEHHBIX TaHHBIX,
HamMCcaHue OTYeTa (CTaThH, MPOEKTA), €0 3aALUTUTY Ha KOH(EepeHINH.

[Ipu BBHITOTHEHNU CaMOCTOSATEILHBIX UCCIIEIOBATEIBCKUX PAa0O0T yJanrecs MOryT
MOJIb30BaTHCSI METOAMYECKMMH AJTOPUTMAMM, KOTOPBIE SBJISIOTCS HEOTHEMIIEMOI COCTaBHOM
YaCThIO POTPAMMBI U TIO3BOJISIIOT B OOIIMX YePTaX BECTH UCCIIEIOBAHUS CAMOCTOSTEIBHO.

OyHKIWS TperoaBaTesiell Ha ’TOM OIPaHAYMBAROTCS KOHCY/IBTAIMSMA 1 OOIIIMM «KyPHPOBAHHACM)
Tiporiecca paboThL..

4, Temamuueckuii nian

Tema KommuectBo yacos
buonorus u 001acTu UcciIeqOBaHUS 3

HccnenoBanus U3 )KU3HU paCTeHUM 20

HccnenoBanus U3 »KU3HU )KUBOTHBIX 20

YemoBek KaKk 00BEKT MCCICAOBAHUS B OMOJIOTUN 15
OO01eONOIOrTYecKUe UCCISTOBAHUS 10

Bepo. JTupextop H.B. Akynopa [1OANMCAHO LMGPOBOI NOAMNCHIO:
MAOQY COLL 3 YVOM T. YCUHCKA
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