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1. TosicHUTE/IbHAA 3aANIMCKA
IIporpamMma BHeypo4HO# JesiTeibHOCTH «buosiornyeckas jadopaTopus» cocTaBieHa AJs
yuamuxcsd 10 -11 xmaccoB M COOTBETCTBYET TpeOOBaHUSAM, NPEABSIBISEMbIM K METOJIUKE
OpraHu3aluK HCCIeA0BaTEIbCKON ESTEIbHOCTH IIKOIbHUKOB.
PabGouas mporpaMma 10 BHEYPOUHOM JI€ATENBHOCTH PACKpPHIBAET OCHOBHBIE pa3felibl
porpaMmsbl, GOpMBI U METObI PabOThI ¢ ydamuMucsa. OCHOBHBIM METOJAMYECKUM IOAXO0JI0M B
pamMKax JaHHOW MPOrpaMMBbl SIBJISIETCS HATYpPaTUCTUYECKUID» MOaX0A: 0OydeHHe U BOCHUTAHHE
JIeTel Ha IPUMEpPE KUBBIX, «PEaTbHBIX» O0BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBHSIX.
[Iporpamma «buosornyeckasi JgadopaTopus»» OTHOCUTCS K OOLIEMHTEIICKTYalbHOMY
HaIpaBJIEHUIO BHEYpOUYHOU nearenbHOcTH ydammxcs 10 - 11 xmaccoB. Cpox peanmszanuu
nporpaMmsl - 1 roza. IIporpamma cocrasiena ¢ yuerom tpedboBanuit @I'OC COO.
[Iporpamma BHeypouHON nesarenpHOCTH «buonorndeckass gaadoparopus» 10-11 xmaccsl
coctaBiiecHa Ha ocHOBe denepasbHOro TrOCYIapCTBEHHOrO0 O0pa30BaTENIbHOTO CTaHJapTa
cpenHero oOmiero oOpa3oBaHMs, YTBEPXKAEHHOIO NpuKa3oM MuHHCTepcTBa 00pa3oBaHUsA U
Hayku Poccuiickoit ®@enepanuu ot 17.05.2012 r. (Ilpukaz Ne 413 «O0 yrBepxaenun OI'OC
cpenHero obuiero o6pasoBanus»), a Takxke [IporpaMmbl 371eKTUBHBIX KypcoB. buonorus. 10 -11
kiacchl, (aBTopel: B. U. CuBornazos, U. b. Mop3ynoa. Coopnuxk 4., uzn. poda, 2014).
[Iporpamma BHEYpouyHOU JesTeNbHOCTH «buosorudyeckas jgadoparopus» npeaHazHaueHa JUIs
yuamuxcsd 10-11 kimaccoB, yBIEKaroUUMXCs NPOEKTHON U HccieloBaTeNbckol padoroil. B
JAHHOM KypC€ MMEETCS BO3MOKHOCTbh HNOBTOPHUTH M YIIIYOMTh 3HAHMS MO pasziesiaM OuoJIoTUU
yuamumucs 10-11 kmaccoB, 4TO MOXeT HNpUroauThes mnpu noaroroBke k EID, a Ttakke
chopMUpOBaTh NMPAKTUUECKHE HABBIKU U PA3BUTh UCCIIEI0BATEIbCKUE YMEHUS yUaIIUXCS.
®I'OC cpennero oOpa3zoBaHusi TpeOyeT UCIOIB30BaHUS B 00pa30BAaTEIbHOM IIPOIIECCE
TEXHOJIOTUH JeSATEJIbHOCTHOIO THUIMa. MeToabl IPOEKTHO-UCCIEN0BATENbCKON JAEATEeIbHOCTH
ONpeJieNieHbl KaK OJIHO M3 YCJIOBHMM peanu3alMd OCHOBHOM 00pa30BaTeIbHOM IMPOrpaMMBI.
CoBpeMeHHbIE Pa3BUBAIOLIUE MPOTPaMMbl BKJIIOUAIOT MIPOEKTHYIO AESTEIbHOCTh B COJEpKAHUE
Pa3IMYHbBIX KYPCOB U KypCOB BHEYPOUHOH JIEATEIbHOCTH. 3HaHUS U YMEHUS, HEOOXOIUMBbIE st
OpraHu3aluy IPOEKTHOM U HCCIeA0BaTEIbCKOM AeATEIbHOCTH, B OyIyIllIeM CTaHyT OCHOBOM st
OpraHu3alMi HAay4YHO-HCCIIEJOBATEIbCKON JEATENbHOCTH B By3aX, KOJUIEDKAaX, TEXHUKyMax U
T.7. Kputepuem ycnemHocTy nogpoCcTKa CTAaHOBUTCS HE CTOJIBKO pe3yJbTaTUBHOCTb B U3yYEHUU
IIKOJIBHBIX IPEJIMETOB, CKOJBKO OTHOIIEHHE YeJIOBEKa K BO3MOXKHOCTSAM COOCTBEHHOTO
MO3HAHUS U peoOpa3zoBaHus NPUPOIbl, UCTOPUH, CAMOTO CeOsl.
B kypce «MccnenoBanus B 6M0I0THI MOKHO BBLACIUTH TPU OCHOBHBIX HalpaBlIECHUS:
1. UccrnenoBanus U3 )KM3HNA PACTCHUN.
2. UccnenoBanus U3 )KU3HU )KUBOTHBIX.
3. bruosoruyeckue uccieI0BaHus YEJIOBEKA.
Takke npeyI0KeHO HECKOJIBKO padOT 3KOJOTHYE€CKONW HAIIPAaBJIEHHOCTH.
eab kypca:
-pacupeHue Kpyro3opa o OCHOBHBIM BompocaM OHOJIOTUH; -
pa3BUTHE UCCIIENOBATEIBCKUX YMEHUM.
3agauu:
- pacIIUpUTh KPyro3op y4allMxcsl 10 OTIEJIbHBIM BOIpOcaM (U3MUOJIOTUM U AHATOMHHU
JKMBBIX 00OBEKTOB;
- M0Ka3aTh 3aBUCHMOCTb JKMBBIX OpPraHHU3MOB OT Pa3sHOOOpPA3HBIX HSKOJOTUYECKUX
(akTOpOB; - MPOJOJIKUTH PA3BUTHE CIHOCOOHOCTH YYaIIUXCS K MBICIUTEIbHBIM ONEPALUIMU —
aHaJIM3y, CUHTE3Y, CPaBHEHUIO, OOOOIICHMIO, KJIACCU(PHUKALMU, a TaKXKe WX MPOU3BOJHBIM —
TBOPUYECTBY U aOCTparupoBaHUIO;
- MPOJIOJDKATH OOYYeHHE IIKOJBHHUKOB CHOCO0AaM CaMOCTOSTEIBHOW OpraHu3aluu
y4eOHOM JAESITEeNTbHOCTM — MOTHUBALlMHM, IUIAHUPOBAHHMIO, CAMOKOHTPOJIO, peQuieKCUM Npu
BBINIOJIHEHUH MCCIIEI0BATEIBCKUX U TPOEKTHBIX PaloT;
- MPOJIOJDKUTH 00y4YEHHE ydalluxcsi padoTe ¢ pa3Iu4yHbIMU MCTOYHUKAMH HH(OpMalUH,
BKJIIOUAs JJIEKTPOHHBIE 00pa30BaTebHbIE PECYPCHI.



2.00mast XapaKTepuCTHKA Kypca BHEYPOUHOH 1esATeJIbHOCTH.

[IporpaMma  BHEYpOUYHOM  JESATENBHOCTH IO  OOIIEMHTEIIEKTYaJbHOMY  HAIPaBIICHUIO
«[IpakTuyeckas OUOIOTUL» B [IOJHON MEpE COOTBETCTBYET MOJOKEHUSAM KOHIEIIMUA 00yUEHUS.
OHa no3BOJISET YYaLUMCS OCYIIECTBUTH 3BPUCTHUECKHE TPOOBI, OLIEHUTh CBOU NMOTPEOHOCTH U
BO3MOYHOCTH.

[Iporpamma paccuntana Ha 9 yacos, mo 0.25 wacy B 10 u B 11 kmacce.

[Iporpamma cocraiena ¢ yuerom TpedoBanuii ®I'OC. I[Iporpamma coepKUT 3HaAHUS, KOTOPbIE
BBI3BIBAIOT Y YYaL[UXCS IT03HABATENbHBIM HHTEPEC U MPEACTABISAIOT IEHHOCTD IIPU MOATOTOBKE K
cnaue EI'D mo Owuonorum, a Takxke aius oOydeHus B By3ax. B 3ToMm 3akirodaercs ee
MOTHUBUPYIOIIMM NOTEHLIMAN. 3HAHMS, MOJYYCHHbIE NMPU OOYYEHMHM IO JAHHOW MpOrpaMme,
CHOCOOCTBYIOT (POPMHUPOBAHHUIO COLMATBHO AaKTUBHOM JIMYHOCTH.

OcoOeHHOCTH coJepXaHUsl IPOrpaMMbl M BUAbI ACSITEIBHOCTH YYalllUXCs B XOJI€ OBJaJEHUs
3HAHUSIMM M YMEHMSIMH, [PEAYCMOTPEHHBIMH IPOTPaMMOM, JalOT BO3MOXKHOCTb  JUIS
UCIOJIb30BAHUS PA3IMYHBIX METOJOB M (GopM 00ydeHus (MHAUBUAYAIbHBIX, TPYNIOBBIX,
HarJIAHBIX, CJIOBECHBIX: TEOPETUYECKHE MCCIEJI0BAHUS, CAMOCTOSTEIbHbIE 3BPUCTUYECKUE
poOkI).

CopnepxaHue MpOrpaMMbl PacHpeleIeHO BO BPEMEHHM C YYE€TOM €ro JOCTaTOYHOCTH JUIs
KayeCTBEHHOT'0 MU3y4YEeHMs MaTepralla u MOJy4eHUs 3aIUIAaHUPOBAHHBIX PE3YIbTATOB.

OcHoBHbIe MeTO/IbI U opMBbI PadOTHI € AeTHbMH.

OCHOBHBIM ~ METOJMYECKMM  IOAXOJOM B  paMKax JaHHOM  MporpaMMbl  SIBIISIETCA
«HATypaIUCTUYECKUN» MOJAX0J - T.6. 00ydeHHEe M BOCHUTAHMUE JI€Teil Ha MpHUMEpe MKUBBIX,
«peasibHbIX» 00BEKTOB, CYILIECTBYIOIINX B €CTECTBEHHBIX YCIOBUSIX.

CemuHap u jJeknMs Kak popma oOyueHus MpeanoiaraeT 03HaKOMJIEHUE yJallluXcsi C OCHOBAMHU
MCCIIE0BATEIBCKON pabOTHI: MOATOTOBKON K MCCIIEIOBATEIBLCKOM paboTe, COCTABICHUEM ILIaHA
HCCIIEIOBATENIbCKOW pabOThI, IPOBEACHUEM HCCIIEI0BaHUSA, 0(POPMIICHHEM HCCIEI0BATEIbCKON
paboThl, MOATOTOBKOM K 3alIUTe PabOTHI.

JKCKYpcHOHHasi (popMa oO0ydeHMs TpEANOJiaraeT O3HAKOMIICHHE YYallUuXCA C pPeaTbHBIMHU
00BEKTaMU U SIBICHUSIMH IIPUPOIbI

CamocTrosiTe/ibHasI HccaeA0BaTebCKasi padoTa ydalluxcsl BKJIKYAET: TTOCTAaHOBKY LeNed U
3a/la4 HMCCe0BaHUsI, BHIOOp METOJMKH, IJIAHUPOBAHUE HCCIIEOBaHUs, cOOp Marepuala, ero
NEPBUYHYI0 00pabOTKy, aHaJlM3 M OCMBICICHHE IOJYYEHHBIX JAHHBIX, HAllMCAaHUE OTYeTa
(cratbu, IpoEKTa), €ro 3aluTy Ha KOHPEPEHLIUN.

[Ipu BBINOIHEHUH CAMOCTOSITEIbHBIX UCCIEA0BATEIbCKUX padOT yJaluecs MOTYT H0JIb30BaThCs
METOJUYECKUMHU aJTOPUTMaMHM, KOTOpbIE SIBISIIOTCS HEOTHEMJIEMOM COCTaBHON 4YacTbiO
MPOrpaMMbl M TO3BOJIAIOT B OOIIMX YepTax BECTU HCCIIEJOBAHUS CaMOCTOSTENbHO. DyHKIMS
IpenojaBaTesiedl Ha 3TOM OrPaHUYMBAIOTCA KOHCYIbTALMSIMH U OOMIMM «KYpUPOBAHHUEM»
nporiecca padoThlI.

3. Pe3yabTaThbl 0CBOEHHSI KYpCca BHEYPOUHOH 1eATeJIbHOCTH.

B pe3ynbTaTe  BHEYPOUHOW JEATEIBHOCTH Y BBIITYCKHUKOB CPEIHEN IIIKOJIBI

OynyT copMHUpPOBAHBI JIMYHOCTHBIE, [O3HABATEIbHBIE, KOMMYHUKAaTUBHBIE U

PErylsaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS KaK OCHOBA y4eOHOTO COTPY/IHUYECTBA U

YMEHHS YUUTHCS B OOIICHHH.

JINYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe NeHCTBUA: yUauuiica

Hayuumcsa:

- TIOJIOKUTEIHHOMY OTHOIIEHHUIO K UCCIIEI0BATEIBLCKON NIeITEIbHOCTH;

- IpHOOPETET MHTEPEC K HOBOMY COJIEPKaHUIO0 U HOBBIM CIIOCO0AM MO3HAHMS;

- COPUCHTHPYCTCA Ha IMOHMMAHUC IMPUYUH YCIICXa B HCCHGI{OB&TGHBCKOﬁ ACATCIIbHOCTH, B TOM
Ylclie Ha CaMOaHalIM3 U CaMOKOHTPOJb pe3yjibTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB
TpC6OBaHI/I$IM KOHerTHOﬁ 3aJa4yc, IIOHMMaHUue HpC}lJ'IO)KeHI/Iﬁ U OLOCHOK YYMTCJIA, B3POCIbIX,
TOBapUIIEH, POIUTEIICH;



- IpuoOpeTeT CcrnocoOHOCTh K CaMOOLIEHKE Ha OCHOBE KpUTEPUEB
YCIEUIHOCTH HCCIIE0BATENbCKON NESATENIbHOCTH. YUAULUIICA NOAYYUM 603MONCHOCHb
0N hopmuposanus:

- BHYTPEHHEH T1O3MIMM Ha YPOBHE IIOHUMaHUS HEOOXOJUMOCTH MCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH, BBIPQKEHHOTO B IPE0OJaJaHUU TO3HABATENbHBIX MOTHUBOB U INPEANOYTEHUU
COLIMAJIBHOTO CII0CO0a OLEHKU JEeSTeNIbHOCTH;

- BBIPAKECHHOM IT0O3HABATEIBHON MOTHBALINY;

- YCTOMYMBOTO MHTEpeca K HOBbIM crnocobaM mno3HaHus. Ilo3HaBaTe/ibHble YHHBepcaJbHbIE
yuyeOHble JeCTBUS YUaAuUIICA HAYYUMCA:

- POBOJIUTH UCCIIEIOBaHUS 0OBEKTOB )KUBOU MIPUPOJIBI;

- 00BACHATHL 00IEOMOJIOrNYECKHE OCOOCHHOCTH,

- pacno3HaBaTh METO/Ibl U3YUYEHUS 0OBEKTOB KUBOU MPUPOIbI;

- paboTath ¢ 1abopaTOpHBIM 000PYIOBaHUEM U IIpUeMaMu pabOThI C HUM;

- OOBACHATH (PU3NOJIOTUYECKUE MPOIIECCHI, MPOTEKAIOIINE B )KUBBIX 00BEKTAX;

- OOBSICHATH AHATOMUYECKOE CTPOCHHE HKUBBIX OOBEKTOB;

- OCYLIECTBJISITh MOMCK HYXHOW MH(pOpPMauuy JUIs BBINOJIHEHHS] y4eOHOIrO MCCIEIOBaHUS C
HCIOJIb30BAHUEM YUE€OHOM M JIOMOJIHUTENBHON JIUTEpaTypbl B OTKPHITOM HH(OPMALMOHHOM
MIPOCTPAHCTBE, B T. 4. KOHTPOJUPYEMOM MPOCTpaHCTBE MIHTEpHET;

- UCTIOJIb30BaTh 3HAKU, CUMBOJIbI, MOJIEIM, CXEMBbl JIs PpELIeHHs MO3HABaTeJIbHBIX 3a7ad U
MIPEJICTaBJICHUS UX PE3yIbTaTOB;

- BBICKa3bIBaThCs B YCTHOM U MUCbMEHHOHN (hopMax;

- OPUEHTUPOBATHCS HA pa3HbIe CIIOCOOBI PELIEHNUs IO3HABATENbHBIX UCCIIEI0BATENbCKUX 3a0a4;

- AHAJIM3UPOBATh OOBEKTHI, BHIJIENATH ITIaBHOE;

- YCTaHaBJIUBATh IPUUNMHHO-CIICICTBEHHbBIE CBSI3H;

- CTPOUTD paccyxJieHus1 00 00bEKTE;

- BUETh MpOOJEeMbl, CTaBUTh BOIPOCHI, BBIABUIATH TUIOTE3bl, IUIAHUPOBATH U IPOBOIUTH
HaOJIOJIEHUS] U SKCIIEPUMEHTBI, BHICKA3bIBATh CYXKJCHUS, JEJaTh YMO3AKIIOUEHUS U BBIBOJBI,
apryMEeHTHPOBAaTh (3aLIUIIATh) CBOU UJCH. YUAUUIICA ROTIYYUUN 603MOHCHOCb HAYUUMbCA:

- paboTaTh C TOTOBBIMU MHUKpPOIIpenapaTaMi U U3rOTOBJISTH MUKPOIIpEenapaThl;

- CTaBUTh (PU3UOJOTUYECKUIN IKCIIEPUMEHT;

- paboTaTh ¢ ONTUYECKUMU MPUOOpamMu U J1a00PATOPHBIM 000PYIOBaHUEM;

- IoA0UpaTh OOBEKT JJIsl IKCIIEPUMEHTA B COOTBETCTBUHM C NIOCTABJIEHHBIMHU 33/I1a4aMU;

- YETKO U JJAKOHUYHO (POPMYJIUPOBATH LIEIH U BBIBOJbI SKCIIEPUMEHTA;

- ipu opopmIIeHUH pabOT COOMIOAATh HATJIAIHOCTh, HAYYHOCTh M 3CTE€TUYHOCTH;

- IPOBOJIUTH IKOJIOTUYECKUN MOHUTOPUHT;

- 0(hopMIIATH HKOJIOTUYECKUE TTACTIOPTA; - OOBSACHATH HEKOTOPbIE acekThl 30K;

- OCYLIECTBJISTh PACIIMPEHHBIH MOUCK HH(POpPMAIMH B COOTBETCTBUU C MCCIEA0BATEIBCKOM
3a/1auelt ¢ UCIMOJIb30BaHUEM pecypcoB OnOimoTek u cetu HTEepHET;

- ukcupoBath nHpopMalnio ¢ noMmouibo HHCTpyMeHToB UKT;

- 0CO3HaHHO U MPOU3BOJILHO CTPOUTH COOOLIEHUS B YCTHON U MUCBbMEHHOU opMme;

- CTPOUTDH JIOTMYECKOE PACCYKICHHE, BKIIOYAIOIIEe YCTAaHOBJICHHE MPUUMHHO-CIIEACTBEHHBIX
CBS3EH.

KoMMmyHukaTuBHbIe yHUBepcaibHbIe yueOHble 1eHCTBUS yuaujuiics

Hayyumca:

- IOIIYCKAaTh CYILECTBOBAHUE PA3JINYHBIX TOUEK 3PEHUS;

- YUUTBHIBATh Pa3HbIE MHEHUS, CTPEMUTHCS K KOOPAWHAIUY;

- popMynMpoBaTh COOCTBEHHOE MHEHUE U TIO3UIIHIO;

- JIOTOBApUBAThCS, MPUXOJUTDH K 00ILIEMY PEILIECHUIO;

- co0uI0/1aTh KOPPEKTHOCTH B BHICKA3bIBAHMSIX;

- 33/1aBaTh BOIIPOCHI 110 CYIIECTBY;

- HCTI0JIb30BaTh pedb JJIsl PErYJIALUU CBOEro AeHCTBUS;

- KOHTPOJIUPOBAThH JICHCTBUS MapTHEPA;



- BJIaJIETh MOHOJIOTMYECKOM U TUATIOTMYECKON opMamMu peuH;

- HAXOJIUTh UH(OPMALIMIO U BBISBIISITH [JIABHOE;

- COCTABJIATH IUIAH MCCIEAOBAHUS U BBIJCIATH [JJABHOE B IIPE3CHTALINH.

YVUAWUIICA NOSYYUM 603MONCHOCHLD HAYUUMbCA:

- YYUTHIBATh Pa3HblE MHEHUS U 00OCHOBBIBATh CBOIO MO3UIIHIO;

- QpryMEHTUPOBaTh CBOIO TMO3WLUI0O M KOOPJAMHHPOBATH €€ C NO3WLHEH IMAapTHEPOB IIpH
BbIPa0OTKE OOIIEro pelieHns B COBMECTHOM I€ATEIbHOCTH;

-C Yy4eToM ILeledl KOMMYHHUKAIIMM JOCTaTOYHO IIOJHO M TOYHO MEpeNaBaTh MapTHEPY
HE00X0IMMYI0 HHPOPMALMIO KaK OPUEHTHUP JUIsl IOCTPOEHUS IEHCTBHUS;

- IOIyCKaTh BO3MOXHOCTh CYHIECTBOBAHMS Yy JIIOJEH Pa3HBIX TOYEK 3PEHUS, B TOM YHUCIE HE
COBIQJAIOLIUX C €ro COOCTBEHHOM, W Y4YUTHIBaTh IMO3ULUIO MapTHEpa B OOIIEHUH WU
B3aUMOJICHCTBHH;

- OCYILECTBIISITh B3aUMHBIH  KOHTpPOJIb Y OKa3blBaTh ITapTHEPAM B

COTPYIHHYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- YCTaHABJIUBATh CBSI3b OKPYXKAIOUIEH cpelibl ¢ 00BbeKTaMU KUBOW Npupo/sl. PeryjsiTuBHbIe
YHUBepcaJbHble YUeOHble 1elCTBUS YYaujuiica Hayyumca:

- IPUHUMATh U COXPaHATh YUeOHYIO 3aj1a4y;

- YYUTBIBATh BBIJCIICHHBIC YUUTEIEM OPUEHTHPHI ACUCTBUS;

- IUIAHUPOBATH CBOU JCHCTBUS,

- OCYILECTBJISTH UTOTOBBIN U NOLIArOBBIM KOHTPOJIb;

- aJICKBaTHO BOCIIPUHUMATh OLIEHKY YYUTEJS;

- BHOCUTh KOPPEKTHBBI B JEHCTBUS Ha OCHOBE MX OLIGHKM M YdeTa CIEJaHHBIX OLINOOK; -
BBINIOJIHATh y4eOHbIE JEWCTBHS B MaTepuane, peYd, B YyME. YYAWAUICA ROJYyYUM
603MOIICHOCMb HAYYUMbCA:

- IPOSIBJIATH MIO3HABATEIbHYIO0 HUHULIUATHUBY;

- CAMOCTOSITENIBHO YYMTBIBaTh BBIJICJICHHBIE YYUTEIEM OPUEHTUPHI JIECHCTBUS B HE3HAKOMOM
Marepuaie;

- MpeoOpa3oBbIBaTh MPAKTUYECKYIO 3a/1a4y B I03HABATEIbHYIO;

-CaMOCTOSITEIIbHO HAaXOUTh BAPUAHThI PELICHUS [T03HABATEIIBHON 3a/1a4U.

4.Coaep:xanue Kypca BHeypouHoii 1esitejibHOCTH «IIpakTnyeckas ouoJiorus» 34

yaca

Tema 1 BuoJiorust u o6;1acTu uccjaeaoBanus. (34)

BBenenue. buosiorus u oGmactu uccieaoBaHUM, BO3MOXKHOCTH NIPUMEHEHHUS pE3YyJbTaToOB
uccinenoBanus. CaMble HUHTEPECHbIE HAYYHbIE OTKPBITUS B Ouosoruu. Onucanue 3aaa4 u oomei
CTPYKTYPBI HCCIEIOBATEIBCKON MAESITENbHOCTH. PaboTa ¢ KHHUTOW, HAy4yHOW JIMTEPATypOH.
Hcnonb3oBanue oOpazoBareibHbIX pecypcoB ceTd MHTepHeT. OCHOBHBIE JOCTYIHBIE METObI
UCCIIEeI0BaHUs

MpakTunyeckre paboThbl:

Hcnonb3oBanue o0pazoBaTelibHbIX pecypcoB ceTu IHTepHeT.

[IpaBuna odopmiieHre HaOTIOACHUH.

Tema 2.UcciienoBanus U3 ;KM3HU pacTeHuii. (6 1)

[IpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000pyoBaHuEM. TexHuka 0e30MacHOCTH.
Oco0OeHHOCTH HCCIIEOBaHUS 10 M3YYEHUIO >KM3HU pacTeHuil. [loaroroBurenbHble pabOThHI 1O
y4eOHBIM OIBITaM C PaCTEHUSIMU.

CrpoeHre M XUMHYECKHH COCTaB KIETKM pacTeHud. OpraHbl pacTeHUl U HUX KIETOYHOE
ctpoenne. Kinerounas memOpana u ee ¢yHkiuu. OCHOBHBIE BEIIECTBA PACTUTEIHLHON KIICTKHU.
[IpuroToBiieHne MUKpoOIpenapaTa 1 paCCMOTPEHHUE PACTUTENbHON KJIETKU B MUKPOCKOIL.

OnpITHI 10 NOCTYIJICHUIO BELIECTB B PACTUTENIbHYIO KIETKY.

Hctopuss OTKpHITHS W W3Y4YEHHs] KIETOYHOTO CTpoeHus pacteHuil. OCHOBHBbIE CBOMCTBa
IUTOIIa3Mbl. J[BU)KeHHEe uTOIIa3Mbl B KieTke. OpraHou sl KieTkd. BriroueHus v 3amacHble



BellecTBa B KieTke. Kpucrajuimueckue BKIIOYEHUsI B KJIETKE. 3HAUEHME 3allaCHBIX BEILECTB B
KIIETKE.
®orocunre3. Mcrtopusi oTKpbiTUs mpouecca (orocuHre3a. Jluecr kak opraH (oTOoCHHTE3A.
Xnopomnactel ¥ xjgopodmm. KocMuyeckass poiib 3€JIeHOr0 pacTeHus. MexaHu3sM U XUMHU3M
mporecca (oTocuHTe3a. BriusHuMe OKpyXaromux yciuoBuid Ha QorocuHTe3. BrusHue
TeMIieparypbl Ha poTtocuHTe3. BinsHue yriekucinoro rasa Ha (poTocuHTE3
Bonneii pexum pacteHuil.Ponbs BOapl B KM3HM pacTeHud. IlormomieHune BOJbI KOPHAMH
pactenuii. Ilyrm nepenBukeHHs BOJbl 10 pacTeHHIo. KopHeBoe naBieHue, TpaHCIHpaLWs,
ryrranus. M3yuenne gpuznonornyeckux oCOOEHHOCTEH pacTeHUI pa3HBIX MECT OOUTaHMS.
Crpoenue kopHs. CTpoeHue KOHyca HapacTaHUsi KOpHS TIIeHUbl. Ponb OTHenbHbIX
MHUHEPAJIBHBIX JJIEMEHTOB B pacTeHUW. V3ydeHue MOrjomeHns BOAbI KOPHEM H €€
nepeBMKEHNE B cTe0eNbh (KOPHEBOE aBIICHNUE).
JlbixaHue. 3HaueHue AbIXaHus B )KU3HU pacTeHuid. ®u3nosiornyeckue 1 OMOXUMUYECKUE OCHOBBI
nbixanus. Knerounoe crpoenue nucra. [lornouenue kucaopoia npu JbIXaHUH JIUCTHEB, CTEOs
1 KOPHSL.
Poct u nBmwxenune pacrenumii. OOume moHsATHS O pocte pacteHuid. Pas3pl pocta. BHyTpenHue
ycioBust pocta pacteHuil. Konyc napacranus credns. Poct mobera. PazapaxuMocTts pacTeHwmil.
JIBrxenne pacreHuil. JIncroBas mosauka. dortorponmusm, reorpornmsm. Hactum m Hyranum.
PocToBble ABMKEHUS pacTeHUM MO BIMSIHUEM CBETA — TPOIM3MBI.
[IpucnocobaeHHOCTh pacTeHul K cpenie ooutanus. [lepuonnyeckue sIBJI€HUS B )KU3HU PACTCHUM.
JIucronan. Ileppony  mokos. 3UMOCTOMKOCT M XOJOJOCTOMKOCTH  pacTEeHUil.
Mopo3oycTounBOCTh pacTeHuid. M3ydeHue mpUCHOCOOIEHHOCTH pAcTeHWW B  Hamel
MECTHOCTH.
Paseutne wm pasmHOXKeHHMe pacTteHuil. MuauBuayanbHOe paszBuTue pacteHui. DakTopsl,
onpeeNsole pa3BUuTUe pacTeHuil. PazMHoxeHue pactenuit. OCOOEHHOCTU CTPOEHHUS OPTaHOB
pazMHoxeHust pacteHuil. IIbuibna. ['erepoctunust (pasHocroniduarocts). Ilpucnocobnenus x
ONBUICHUIO y pacTeHnid. BererarnBHoe pasmHokeHHe pacteHuil. lIpuBuBka. XKn3Hp pacreHus
KaK L€JI0T0 OpraHu3Ma.
JlabopaTOpHbIi IPAKTUKYM:

1. Texnuka 6e3omacuoctu. [Ipurorosiienrne MUKporpenapaTa pacCTUTEIbHON KIETKHU.

2. OmnbIThI 10 NOCTYIJICHUIO BELIECTB B PACTUTENIbHYIO KIETKY.

3. Bunusaue temnepartypsl Ha porocunres. [loctpoenue TemnepatypHoil kpuBoil. BiausHue

YTJIEKUCIIOTo ra3a Ha (POTOCUHTES.

4. BopaHbIN peXuM pacTEHUI: UCIIapEeHUE BOJIbI JUCThSIMU IIPU PA3HBIX BHELIIHUX YCIOBUSX.

5. H3ydeHue cTeneHu 3arps3HEHUs BO3/1yXa IO JIMCThSIM.
HccaenoBaresibcKue U MPOEKTHbIE PpA00ThI:
1.BiusHue pakTopoB BHELIHEH cpeibl Ha pOCT U Pa3BUTHE PACTECHUM.
2.BnusiHre TeMnepaTypHbIX YCIOBHUI M YIIIEKUCIIOro ra3a Ha npoiecc (OTOoCHHTE3a.
3.0penenenue CTeNeHu 3arpsa3HeHNs BO3/1yXa 10 JIUCThSIM PACTEHUM.
4.Ce30HHbIE U3MEHEHUS B )KM3HU PACTEHUI Halllell MECTHOCTH.
Tema 3.UcciienoBanus U3 sKM3HM KUBOTHBIX(9 yacos).
OcCHOBHBIE METO/IbI HCCIIEIOBAHUS 32 )KU3HBIO KUBOTHBIX.
becnio3zBoHOYHBIE JKUBOTHBIE. [Ipocreitmne 51 KUILICYHOIIOJIOCTHBIE. [Ipoueccsl
KU3HENEATENIbHOCTH NpocTedmmX. Pazgpaxumocts. Ilurtanume. Beigenenue. JIBuxkeHue
MPOCTENIINX U KUIIEYHOTOJIOCTHBIX.
Crpoenue Tena XKUBOTHbIX. OCOOEHHOCTH CTpPOEHHUS U (QYHKIUH KOXKHU U €€ NPOU3BOIHBIX.
Mopdosornueckue #u  (PU3NOJIOTHIECKHE OCOOCHHOCTH KOXKHBIX kKene3. CBsi3p  MEeXIy
(U3HOJIOrMYECKON JIeATENbHOCTBIO OpraHu3Ma UBOTHOIO M €ro crpoeHueM. lliockue wu
KoJipuaTele 4epBH. /[BrkeHne uepBed. Pasgpaxknmocts. [Iutanme. Posb 10kaeBBIX depBel B
nepeMelnBaHud NouBbl. [IMABKM: OCOOEHHOCTH CTPOEHHS, MUTAHUS, IBUKEHUS. 3HAUYEHUE
MUSBOK.



[MumeBapenue. CymHOCTH Ipoliecca MNUIIEBAPEHUS Yy OECIO3BOHOYHBIX M I03BOHOYHBIX
KUBOTHBIX. DBOJIIOLIMSI CUCTEMbI OpraHoB nuileBapeHus. [IuieBapeHue B poTOBON MOJIOCTH U
xenynke. [IummeBapeHne B JKEIyAKE >KBAayHbIX JKMBOTHBIX. [IMieBapeHHe B KHILIEYHUKE.
[InrarensHble BemectBa. KadecTBeHHble peakunu. PepMEHTATHBHBIA XapakTep peakuuil
pacUICIUIEHUS TUTATEIbHBIX BELIECTB.
Ibixanue. PU3MONOTUS JAbIXaHUSA. 3aBUCUMOCTb JbIXaHHMS aHAMHHUI OT YCJIOBHUIl BHEIIHEH
cpenbl. OCOOEHHOCTH AbIXaHUS NTULl U HBIPAIOIUX >KUBOTHBIX. OOMEH BEIEeCTB U SHEPTUH.
[Tutanue. O6MeH BellecTB — OCHOBHasi PpyHKUs ku3HU. OOMeH GenkoB. OOMEH yrieBoa0B U
#upoB. OOMEH MHHEpaIbHBIX BELUIECTB U BOJIbl. BuTamMmuHbl. BHeniHue npu3sHaku aBUTAMUHO3A.
OOMeH sHepruu B opraHuszMe. BiusiHue TemmepaTypbl Ha aKTHUBHOCTb YKMBOTHBIX U OKPAacKy
tena. Tepmoperymsmus. [Iprucrnoco61eHHOCTh X0JIOAHOKPOBHBIX M TEIUIOKPOBHBIX KMBOTHBIX K
VU3MEHEHUSAM TEMIIEPaTyphI.
Buyrpennssa cexpenus. JKene3pl BHENIHEH, BHYTPEHHEN M CMEIIAHHOW cekpeuuu. BHyTpeHH:s
CEKpelLMsl Y BBICIINX KUBOTHBIX. | OpMOHBI M UX BIMsIHUE Ha opraHusM. Jlakranus. O6pa3zoBaHue
Y BBIJICIICHHE MOJIOKA.
HepBHas cucrema u opranbel 4yBCTB. PasgpakumocTts M NpoBOAMMOCTh. Pa3zBuTHEe HEpBHOU
CUCTEMbl M BpOXKJICHHOE TIIOBEJICHUE JKUBOTHBIX. YCJIOBHBIE U O€3YyCIOBHBIE pPEQIIECKCHI.
OBodronus Beiciied HepBHOU nestenbHOCTH (BH/I) y M03BOHOYHBIX KMBOTHBIX. AHATU3aTOPBI.
[loBenenune >KUBOTHBIX. BbipaboTka yCIOBHBIX pediaekcoB Ha JeMCTBUE pa3iIMYHBIX
pasIpaxuTesen y pasHbIX TPyl OPraHu3MOB.
JlabopaTOpHBbIi IPAKTUKYM:

1. Peakiust mpocTelImux Ha pa3IMYHbIC PA3aPAKUTENH (COJb, YKCYCHAsI KUCIIOTA, CBET).

2. Peakmus 10KIEBOTO YEPBS HA IEUCTBUE PA3JIMYHBIX Pa3IpaKUTEIICH.

3. JIBmwKeHHE MEIUITMHCKOM MHSIBKHU.

4. JleiicTBHE KETyJOYHOTO COKA Ha 0eJIOK M KpaxMmal. [[BeTHbIe peakiinyu Ha OEJOK.
5.BnusHue TemiiepaTypsl Ha aKTUBHOCTh 36 MHOBO/IHBIX.
HccaenoBarejibcKue H MPOEKTHbIE Pa00ThHI:
1. MoaudukanmoHHast U3MEHUYUBOCTH KUBOTHBIX.
2. IIpocreiimme Kak NOKa3aTeslb YACTOTHI BOJOEMOB.
3. DKOJIOTUYECKHUE TIOCIEICTBUS U UX BIIMSHUE HA )KUBOTHBIX.
4. Ponp MEIMLIMHCKUX MUSIBOK B )KU3HU YEJIOBEKA.

5. TemaTH4eckoe NVIAHUPOBaHUE
18 yacos (0,25 yac B Heaeio - B 10 kiacce, 0,25 yac B Hegearo - B 11 kiaacce)

Tema Cozlepma}me Buapbl nesiTeJIbHOCTH Yuyamumxcsd

10 xjaacc




Tema 1.buosorusi| Beenenue.buonorus U | 3HaKOMATCA M TOTOBST COOOLIEHUS IIO
u obnactu obnactu uccienoBanuii, | eme «Camble HHTEpPECHbIE Hay4HbIE
UCCIIEI0OBAaHUS BO3MOXHOCTH  IPUMEHEHHUS | OTKPBITHS B 00JIaCTH OMOIOTHI.
(39) pe3ynbTaTOB HCCIICIOBAHUS. | 3HAKOMATCS C BUAMU UCCIEI0BATEIHCKUAX
CaMmble UHTEpECHBIC HAYyYHbIE | ©  TNPOEKTHBIX  paboT, C  3Tanamu
OTKPBITUSI B OHOJIOTHH. | HCCIIEOBATEIBCKONU U TPOCKTHOM pabOTHI.
Onucanue 3a1a4 1 o01en OcymiecTBisoT MIOUCK HY>KHOU
CTPYKTYpBI uH(pOpMaLUK 7Sl BBIIOJHEHHUS] y4eOHOIo
HCCIIEI0OBATEIbCKOM UCCIIEIOBaHUs. Y4aTcsl BBICKAa3bIBaThCsl B
NESATENBHOCTH. Pabora | yctHOit u  mnucbMeHHOM — (opmax;
C KHUTOH, OpUEHTUPOBAThCS Ha pa3Hble CIOCOObBI
Hay4yHOU pelieHus [I03HABATEJIbHbIX
JUTEPaTypOi. UCCIIEIOBATEIbCKUX  3a/Jay;  BIAJAETh
Hcnonb3oBanue OCHOBAMHU CMBICJIOBOTO YTEHHUS TEKCTa;
00pa30BaTE/IbHBIX PECYPCOB | aHATM3UPOBaTh  OOBEKTHI,  BBIICIATH
cetu MHtepHeT. OCHOBHbBIE IJIABHOE. YYaTCs COCTaBJIATh
JNOCTYIIHBIE ~ METOJbI oubnuorpaguueckuii Crucox
UCCIIEI0OBaHUs
Tema 2.| IIpaBuna paboTsl € 3HaKOMSITCS C TMpaBuUjamMH paboOThl C

HccnenoBanus w3
JKU3HU PaCTEHUU

(61)

MHUKPOCKOIIOM n

OMOJIOTHYECKUM
000pyI0BaHHUEM.
OCO0OEHHOCTH HCCIIENOBAHUS
o W3YYCHHIO KU3HH
pacTeHui.

CtpoeHne W XUMHUYECKHI
COCTaB KJIETKHU pacTEeHHUH.
Opranel pacTeHHMM H HX
KJICTOYHOE CTpOCHHUE.

Hcropus oTKpeITHA U U3Y-

MHUKPOCKOTIOM "
000pyI0BaHHUEM. 3HaAKOMSITCS c
O0COOEHHOCTSMU U3Yy4eHUs "
uccnenoBanus pacreHuil. [Ipurorosnenue
MUKpOIIpernapara " paccMOTpeHue
pacTUTENILHOW KJIETKH B  MHKPOCKOIL
[IpoBOAAT OMBITEI TIO  TMOCTYILICHHIO
BEIIECTB B PACTUTEIBHYIO  KIJIETKY.
3HAKOMSATCS C TPOBEACHHWEM OIbITA TIO
mporeccy dboTocuHTE3. Brisicusitor
BIMSHAE  OKPYXAIOIIUX  YCIOBHA  Ha
(bOTOCHHTE3,BIMSIHAE TEMIIepaTypsl Ha
dboToCHHTE3, BIMSHUE YIJIIEKHCIOTO Tras3a
Ha (poToCUHTE3. BRIACHSIOT myTH

1ab0paTopHBIM




YCHHUS KIJICTOYHOI'O CTPOCHUA

pacTeHui. OcHoBHBIE
CBOICTBa [IUTOTLIA3MBL.
doTocHHTES. Hcropus
OTKPBITHS nporecca
¢dortocunTeza.  Jluer  kak
opras ¢dboTocuHTE3A.
Mexann3m u XUMU3M
mpoiiecca (dboTocuHTE3A.

BonHbIi pexuM pacTeHHU.
Poimp  BOoABI B KU3HH
pacTeHui.

Crpoenue xopHs. CtpoeHue
KOHyCa HapacTaHUs KOPHS
MIIEHUIIBI.
JlbixaHue.3HaueHue JIbIXaHus
B JKA3HU PACTECHUIL.
[Tornonienue kucaopoaa npu
JIBIXaHUU JIUCTHEB, CTEONS U
KOPHSL.

Poct u nBuxeHHne pacTeHUH.
Poct noGera.

PasgpaxkumocTts  pacTeHuu.
JBr>xeHue pacTeHui.
JIucroBas MO3auKa.
@oTOTPONU3M, F€OTPOIIH3M.

Hactun u HYTaIWH.
PocToBrie JIBHKEHUS
pacTeHud MOJ  BJIUSHHEM
cBeTa — TPOTIU3MBI.

[lepuoguueckue SBIEHUS B
KU3HU PACTECHUU.

Jlucroman. Ilepwox mokos.
3UMOCTOMKOCTD u
XOJIOJOCTOMKOCTh PACTEHUU.
Pasgutnie u pa3MHOXeHue
pactenuii. Oco6eHHOCTH

CTPOCHHUS OpraHoB
Pa3MHOXXEHUA pacTeHuI.
[Tpucnocobnenus K
ONBUICHUIO Yy  PACTEHUM.

BereratnBHoe pa3MHOXEHUE
pactenuii. JKu3Hp pacTeHus
KaK ILIeJIOTO OpraHu3Ma

MEpe/IBUKEHUsT BOJABI 110  PACTEHHUIO.
KopueBoe  nmaBiieHme,  TpaHcnupanus,
ryrraius. M3ydaror  ¢usnonoruueckue
OCOOCHHOCTH pAcTeHMHM pa3HbIX MECT
oOutanus. BBIICHAIOT pOJb OTIAETBHBIX
MUHEpPAIBHBIX 3JEMEHTOB B DPACTCHHHU.
N3y4aroT noryiomieHre BoJbl KOPHEM U €€
nepeIBUKEHUE B CTE0Eb.

Nzyuaror (hU3HO0IOTHYECKIE u
OMOXUMUYECKHE OCHOBBI TIBIXaHUSI.
Knerounoe crpoenune nucra. 3HAKOMSITCS
CO cramusiMu pocta moOera. BpIsACHSIOT
MPUCIIOCOOJIEHHOCTh PpPAacTeHUl K cpene
oOuTaHus. 3HaKOMCTBO c
MOPO30yCTONYUBOCTHIO pacTeHuM.
N3ydyeHue npucrnocoOIeHHOCTH pacTeHHM
B Hallel MECTHOCTH. 3HAKOMCTBO C
(dakTopaMu, ONPENENAIOIIMMUA pa3BUTHE
pacTeHuH. 3HAKOMCTBO c
MPUCIIOCOONEHUSIMU K  ONBUICHUIO Yy
pacTeHuii. BereraTuBHOE pa3MHOKEHHE
pacTeHui. [IpuBHBKa. Beimonnenue
pPa3NIMYHBIX ~ OMBITOB 10  HM3YYCHUIO
pacTeHuii M COCTaBJIEHUE IPOEKTHBIX H
uccnenaoBaTenbckux — pabor.  Cozmanue
Mpe3eHTalH, myOJIMKaIuy,
cTeHa.aib0oMa. 3ammuTa MpoeKTa

11 knace




Tema 1.
HUccnegoBanmsa w3
YKM3HU KUBOTHBIX
(9 gacon)

OcCHOBHBIE ~ METOBI
WCCTIE0OBAHUS 32 KU3HBIO
KUBOTHBIX.
becno3BoHOYHBIE KUBOTHBIE.
[Ipocreitmme u
KHIIIEYHOIIOJIOCTHBIE.
[Ipoueccsl
KU3ZHEACITSIIBHOCTH
MIPOCTEMIIHNX.
PaznpaxumocTs. IIutanue.
Brinenenue. JBmkenue
MIPOCTENIINX u
KHIIIEYHOTIOJIOCTHBIX.
Crpoenue Tena
XKHUBOTHBIX.OCOOEHHOCTH
CTPOCHHS B PYHKIINU KOXKHU U
€€ IPOU3BOIHBIX.
Mopdosioruaeckue u
¢buznoIoruuecKue
0COOEHHOCTH KOXKHBIX KeJe3.
CBs3b MEXITY
¢bu3noIOrnuecKon
NESTETPHOCTBIO  OpTraHM3Ma
KUBOTHOTO U €T0 CTPOCHHUEM.
[Inockue u KoJIbYATHIC YEPBHU.

JBr>xeHue YEpBEU.
PaznpaxumocTs. IIutanue.
Ponp nmoxnaeBbIx uyepBeld B
nepeMenTuBaHiN MTOYBHI.
[MusiBkm: 0COOEHHOCTH
CTPOCHHS, MMATAHUS,
JBIDKCHUSI. 3HAYEHUE TTUSBOK.
[InmeBapenue. CymHocCTb
mporecca  MUIIEBAPEHUS Yy
0€CI103BOHOYHBIX u
MTO3BOHOYHBIX YKUBOTHBIX.
DBOJIIOLUS CUCTEMBI OPraHOB
MUIIEBAPCHHUSL.

pixanue. dusnonorus
neixaauss. OOMEH BeIIeCTB U
SHEPTHH O6men
MHUHEpPAJbHBIX  BEIIECTB U
BOJibl. BuTaMuHsblI.
Tepmoperynsanus.
[IpucnocobaeHHOCTH
XOJIOJHOKPOBHBIX "

TEIUIOKPOBHBIX KMBOTHBIX K
VU3MEHEHUSAM TEMIIEPATypHI.
Kemesnl BHEIITHCH,
BHYTPEHHE W CMEIIAHHOMU
CEKpEeLUN.

HepBHas cuctema u oprassl

3HaKOMSITCS c 0COOEHHOCTAMU
HCCIIEIOBAHUSl 32 JKU3HBIO JKUBOTHBIX.
3HAKOMSTCSI ¢ OCOOCHHOCTSIMU CTPOCHMUS
u  ¢usnonoruer OECIO3BOHOYHBIX U
MIO3BOHOYHBIX  KUBOTHBIX. [IpoBogsT
ONMBITBI O  H3YYEHHUIO  BHEIIHETro
CTPOEHHUS  MPOCTEHIIMX  KUBOTHBIX.
Nzyuaror

BJIMSIHUE BHEIIHEH Cpelbl Ha OpraHU3MBbI
U WX TPUCHOCOOJIEHHOCTb.  Ydarcs
¢ukcupoBaTh UHPOPMAIMIO C TOMOIIbBIO
nactpymentoB  MKT; oco3sHaHHO wm
IIPOM3BOJIBHO CTPOUTH COOOIEHUS B
YCTHOH M NMHUCBbMEHHOHN (opme; CTpouTh
JIOTUYECKOE PACCYXKICHHE, COCTaBJIATh
IUIaH UCCJIEI0OBAaHUS U BBLACIATH IJIaBHOE
B npe3eHTauuu CozlaHue Npe3eHTaluy,
nyOIMKaIy, CTeH1a.abooMa.

3amura IpoeKTa




4yyBCTB. Pazmpaxumocts u
MPOBOJUMOCTb. Y CIIOBHBIE H
0€e3ycI0BHbIE PEQIIEKCHI.

TemaTtuveckoe mianuposanue 10 kiaace

Ne | Tembl 3ansiTHii Bcero
/1 4acos
Tema 1. buoJiorust u 06;1acTH Hccjaea0BaHusl. (3 4.)

1 Beenenue. OOnactu wuccnenoBaHuii B OHOJOTHM, BO3MOXKHOCTH TpUMEHEHHUs] 1
PEe3yJIbTaTOB HCCIEA0BAHMUSL.

Camble HHTCPCCHBIC HAYYHBIC OTKPBITHUSA B OMOJIOTHH.

2 Omnucanne  3amgad oOmeit CTPYKTYPbI HCCIIEI0BATEIbCKON 1
nesTenbHOCTH. PaboTa ¢ KHUTOM, HaydHOUH JuTepaTypoi. Mcmosib3oBanue
o0pa3oBaTeNIbHBIX PeCypcoB ceTH MIHTepHET.

Mp.p.Nel «Mcnonb3oBaHve 06pa3oBaTeNbHbIX PECYPCOB CETU MIHTEPHET»

3 OCHOBHBIE JOCTYITHBIE METObI UCCIIEOBAHMUS. 1
Mp.p.Ne2 «Mpasuna ocopmieHne HaboaeHNIA»

Tema 2.UcciienoBanus U3 sKU3HU pacTeHuil. (6 4.)

4 [IpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM OoOopynoBaHueM. TexHuka |1
6e3omacHoCcTH. OCOOEHHOCTH HUCCIIEIOBAHUS 110 U3YUEHUIO KU3HU PACTEHUH.
[ToaroroBuTenbHBIE PAOOTHI 10 YIEOHBIM OIBITaM C
pacrenusimu. OpraHbl pacTeHUW M UX KJIeTOyHoe cTpoeHue. IlpuroToBineHue
MHKpOIIpeIapara 1 pacCMaTpUBaHUE PaCTUTEIBHBIX KIETOK B MUKPOCKOIL.

Nab6.p. Nel «TexHuka 6e3onacHocTW. [IpuUroToBNeHMe MUKponpenapaTa
pPacTUTENbHON KNeTKN»

5 XUMHYECKUH COCTaB KIETOK pacTeHnil. OCHOBHBIE BEIIECTBA PacCTUTEIHHOM 1

KieTKku. OTIBITHI T10




IMOCTYIUICHUIO BCUICCTB B PACTUTCIIBHYIO KIICTKY.
Nab.p. Ne2 «OnbITbl N0 NOCTYNNEHNIO BELLLECTB B PACTUTE/NbHYIO KIETKY»

®dotocunre3. Mcropust oTkpeiTHs mpolriecca (otocuHTe3a. JIMCT Kak opraH
¢dotocunTeza. Xioporutactel M xjopopumi. Kocmuueckas poiib  3€71€HOTO
pactenus. MexaHu3M M XUMHU3M Tpoiiecca POTOCHHTERA.

Bnusinue okpyxaromux ycinoBuih Ha (oTocuHTe3. BimsHue Temmneparypsl Ha
(dboTocunTe3. BriusiHue yriekucioro raa Ha OTOCHHTE3.

Nab.p. Ne3 «BmuaHve TemnepaTypbl Ha oToCuMHTEe3. [loCTpOoeHue
TeMnepaTypHON KpUBOWA. BAnsiHWeE yrnekucnoro rasa Ha (00 TOCMHTE3»

Boansiii pexxum pacrenuid. Posb Boabl B u3HU pacTteHuil. [lornomenue BoJbI
KOpHAMH pacteHuid. Ilyrm mnepensmkeHuss Boabl 1o pacreHuto. KopHepoe
JABJICHUE, TPAaHCIIUPALIMS, TYTTALMS.

Nab.p. No4 «BofHbI peXKUM pacTeHuWiA: ncnapeHne Bofbl IMCTHAMU NPU pasHbIX
BHELLHUX YCNOBUAX»

N3yuenue pu3nonornyecknx 0cCoOeHHOCTEN pacTeHUI pa3HbIX MECT OOUTaHMUSL.

TemaTtuveckoe mianuposanue 11 kiaace

Tema 1. UcciieqoBaHus U3 ;KU3HM KMBOTHBIX ( 94acoB)

1

OCHOBHBIE METOJBI HCCIIEOBAHUS 3a >KU3HBIO KUBOTHBIX. Becro3BOHOYHbBIE
JKABOTHBIE. [Ipocreiimne 51 KUILICYHOIIOJIOCTHBIE. [Ipoueccsl
KU3HEACATEIBHOCTH ITpocTermnx. Paznpaxumocts. [Iutanue. Beinenenue.
JIBMKEHHE MPOCTEUIINX U KAILIEYHOIIOJIOCTHBIX.

Crpoenue Tena KUBOTHBIX. OCOOEHHOCTH CTpOEHHS M (PYHKUHUU KOXHU U €€
pou3BOHBIX. Mopdonoruueckne u Gpuanoaorudeckue 0COOEHHOCTH KOMXKHBIX
xeine3. CBs3b MeXIy (PU3MO0JIOTUUECKOH JESITebHOCTHI0 OPraHu3Ma KUBOTHOTO
U €r0 CTPOCHUEM.

[Inockne m kospuaTeie yepBH. [[BrkeHne uepsei. Pasppaxumocts. Ilutanue.
Pone noxxneBbix uepBedd B mepeMeniMBaHWM TOYBHL. [lusBKu: ocoOeHHOCTH
CTPOCHHS, MUTAHUS, IBIKCHUS. 3HAUYCHNE TTHSBOK.

[InmeBapenne. @DepMEHTATHBHBIM  XapakTep peakuuit




pacIieruieH sl
IINTATCJIBbHBIX BCIICCTB.

Jbixanue. OU3MOTIOTUS  JbIXAHUSL. 3aBUCUMOCTD JIbIXaHUS 1
5 aHAMHHUU
OT yciioBu# BHenTHeH cpenbl. OCOOCHHOCTH JBIXaHUS IITUIL U HBIPSIFOITUX
KUBOTHBIX.
6 Oo6meHn BemtecTB U 3Hepruu. [Tutanue. OOMeH BelecTs 1
7 — ocHOBHas QpyHKuUs ku3HU. OOMeH OenkoB. OOMEH YIiIeBOJOB U KHUPOB. 1
Obmen

MI/IHCpaJ'IBHBIX BCIIICCTB U BOJBI. BI/ITaMI/IHbl. BHeHIHI/Ie HpI/IBHaKI/I
asutamuao3a. OOMeH
SHEPTUU B OPraHU3ME.

8 BinsiHue TemnepaTtypsl Ha aKTUBHOCTB )KMBOTHBIX U 1

9 okpacky Tena. Tepmoperyisnus. [Iprucnoco0IeHHOCTh X0I0THOKPOBHBIX | 1
TCINIOKPOBHBIX )KUBOTHBIX K USMCHCHUSAM TEMIICPATYPHI.

JlabopaTOpHbIi IPAKTUKYM:
1.Peakumst mpocTeHIUX HA pa3IMUHBIC pa3ApaXUTENH (COJIb, YKCYCHAsI KICIIOTa, CBET).
2.Peakuus JOKI€BOTO YEPBs HA ACHCTBHUE PA3JIUYHBIX pa3ApaKUTEIEH.
3.JIBMKeHNE MEIUIIMHCKON ITHSIBKH.
4.JleiicTBUE KEITYTOYHOTO COKa Ha OeJIOK 1 kpaxmal. [[BeTHbIe peakiuy Ha OENOK.
5.BnusHue TemnepaTypbl Ha aKTUBHOCTh 3€MHOBO/THBIX.
HccienoBaresibCcKue U MPOEKTHbIE Ppa00THI:
1.MoaudukanmoHHast U3MEHUYUBOCTH KUBOTHBIX.
2. [Ipocreiinne Kak moKa3aTeab YACTOThI BOJOEMOB.
3. DKOJIOTUYECKHUE TOCIEICTBUS U UX BIUSHUE HA )KUBOTHBIX.
4. Ponp MEIMLIMHCKUX MUSIBOK B )KU3HU YE€JIOBEKA.
Onpenenenre 4acTOThl CEPICYHBIX COKPAIIEHUH B 3aBUCUMOCTH OT (PM3UYECKOM Harpy3KH.
[IpuemMbl peaHMMaMOHHBIX ACHCTBUN.
MUKpOCKOIUYECKOE CTPOCHUE KIIETOK
Hapymenue cBoiicTB O€KOB Mpy JCHCTBUM HA HUX aJIKOTOJISL.
JleiicTBre aHTUOMOTUKOB Ha (EPMEHT CITIOHBIL.
I/ICCJIeJIOBaTeJILCKI/Ie U NMPOEKTHbIE padoThI:
1.BiusHue ¢usnueckux Harpy30K Ha pa3BUTHE MBIIIEUYHOMN CHCTEMBI
2. cTtopust OTKPBITUS KIETKH
3. Bpeanble npUBBIYKY U X BIUSHUE HA 3/I0POBbE YEIOBEKA
4. CocoObl yay4IIeHHsI TaMSITH.
Tema 5.00meouosoruyeckue ucciaeaoanus (10 yacon)
I'enernka xak Hayka. OCHOBHBIE METObl U3Y4YEHUS T€HETUKU. MOAETbHBIA 00bEKT Fr€HETUKU —
miogoBas mymka apozodwmia. Comepskanue apo30o¢uia Ha NUTATEIBHBIX Cpenax. AHan3
HacJieJoOBaHus NpU3HAKOB B F1 py MOHOrMOpUIHOM U AUTUOPUTHOM CKPEIIUBAHHH.
[Iprcnoco6aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTb.
Bnusinue 9KOJIOTMUECKUX (bakTopoB Ha OpraHu3Mbl.  DKOJIOTMYECKUN
MOHUTOPHHT. OnpeiesieHne coiepKaHus B BOJIE 3arpsI3HAIOLIUX BEIECTB.
DKOJIOTHYECKHE XapaKTePUCTUKH BUA (9KOJIOrHYECcKas HUIIA).
JlabopaTOpHbIi IPAKTUKYM:
1. AHanu3 HacienoBaHUs NpU3HAKOB B F1 mpu MOHOrMOpUAHOM U AUTMOPUAHOM
CKpEeIlMBaHUHU (Ha MpUMepe MYIIKU Ip030(uibl). 2. ONbITHI 10 U3Y4EHUIO

Nk W=




MIPUCIIOCOOIEHHOCTH OPraHU3MOB K YCIIOBUSIM CYILIECTBOBAHUS: IPEBPAIIEHNE HA3EMHBIX
¢dbopM pacTteHuii B BOAHYIO (GopMy U Ha000pOT (TpajecKaHlus, BOJOKpac, TUrpoduia).
3. CocraBieHHe 5KOJOTHYECKOM XapakTEepUCTUKU BHUJA, NACHOPTH3aLMUs KOMHATHBIX
pacTeHui.
HccnenoBarenbckne M NpoeKTHbIE padoOTHI:
1 HayuyHble OTKPBITHS B TEHETHUKE.
2. Bausinue skonorudeckux (akTopoB Ha OPTaHU3MBI.
3. 3aBUCUMOCTb BUJIOBOTO pa3HOOOpa3usi OT FIKOJIOTUYECKUX YCIOBUMN
NudopmannoHHO-KOMMYHHKATUBHBIE CPeAcTBA 00y4YeHUs!
1. Kommnsrorepsl «Touka poctay.
2. MynpTUMEOUHUHBIA TPOEKTOP
Texaudeckoe ocHaiieHue (060pynoBaHue):
1. Muxpockons! «Touka pocta»
2. ludposas nabopatopus «Touka poctay
3. O6opymoBaHu€ ISl OTIBITOB U AKCIIEPUMEHTOB.
7. UndopmaniuoHHbIE PecypChl:

1. AradonoBa U. b., CuBornazos B. U. buonorus >xuBotaeix. — M.: JIpoda, 2009. —
(OnexTUBHBIE KYpCHI.)

2. Aradonosa U. b., Cusornazos B. . buosnorus pacrenuii, rpu0oB, JUIIaiHUKOB. — M.:
Hpoda, 2007. — (DaeKTUBHBIC KYPCHI. )

3. bunac A. B., Mam P. /. u n1p. bruonornueckuii 5KCIIEpUMEHT B IIKOJIE: KH. U yYUTEIS.

M.: Ilpocsemenue, 1990.
4. Bacunsea E. M., T'opbynoBa T. B. ®usuonoruss pacrenuil. — KpacHospck:
N3narensctBo KpacHosipckoro ynusepcurera, 1989.

5. Kamenckuii A. A. Opranusm yeioBeka: mpocTo o cioxHoM. — M.: [Ipoda, 2007.

6. Mamncyposa C. E., Kokyesa I'. H. Cnenum 3a okpy»Karomei cpeaoi Hamero ropoja. 9—
11 xi1.: mkonpHEIN npakTukymM. — M.: Boagoc, 2003.

7. Mapuna A. B. KoHCIIEKTBI YpOKOB Ui y4uTElsl OMOJOTUU: YPOKU OOTaHUKHU. 6 KII. —
M.: Baanoc, 2003.

8. [Tyran H. A. Vcnonbs3oBanue HaTypaibHbIX 0OBEKTOB MpU 00ydeHuH Ouosioruu. — M.:
Bmamoc, 2003.

9. ITyran H. A., Ko3nosa T. A. JlabopaTopHble U IpakTUYECKHEe 3aHATHS 110 OuoJsioruu. 6, 7,
8 k1. — M.: Bimagoc, 2003.

10.  Xpunkosa A. I'., Kosneco [I. B. u ap. ®usmnosorusa yenoseka. — M.: IIpocBemienue,
1982.

11.  DxcnepuMeHTHl M HaOJIIOJIEHUS Ha ypokax Ouojoruu: mertoguueckoe nocoodue / B. C.
AHoxuHa u 1p. — MuHck: benapycckaspHubiknaneass, 1998.

12.  SxosneBa A. B. JlaGopaTopHble M NpakTUYeCKUE 3aHATHs 10 Ouosioruu. 9 xi. — M.:
Bmagoc, 2003

13.  XKypnuan «MccnemoBarenbekas ACSITEIIBHOCTh IIKOJIBHUKOBY [ DIEKTPOHHBIN

pecypc]: http://www.irsh.redu/ru;http://www.researcher/ru



