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1. IosicHUTEJIbHAA 3aNIHCKA
HporpaMMa BHeyPO‘IHOﬁ JesTeabHocTH «HMcciaeqoBaHusi B OMOJIOrMM» COCTaBJICHA JJIsA

yuanuxca 10 -11 xmaccoB U cOOTBETCTBYET TPeOOBaHUSAM, NMPEABABIAEMBIM K METOJIUKE OpraHU3alUU
UCCIIEI0BATEIbCKON AEATEIbHOCTHU IIKOIbHUKOB.

Pabouas mporpamMma no BHEypouHOH nesTenbHOCTH «lccnenoBanus B OMOJIOIMH» PACKPBIBAET
OCHOBHBIE pa3zieibl MporpamMmbl, GOpMbl U MeTOJbl paboOThl ¢ ydamuMUcs. OCHOBHBIM METOJNYECKUM
HOJX0/10M B PaMKax JaHHOH NPOrpaMMBbl SIBJISETCS
HATypaJINCTUYECKUI» MOAXO0J: OOy4eHHE M BOCHUTaHHE JETEH Ha MPUMEPE JKUBBIX, «PEAJbHBIX»
00BEKTOB, CYIIECTBYIOLINX B €CTECTBEHHBIX YCIOBUSX.

[Tporpamma «MccnenoBanust B OMOJIOTHI» OTHOCHTCS K OOIICHHTEIIEKTYaJIbHOMY HAIpPaBJICHUIO
BHEYPOUHOM JesITeNIbHOCTH ydamuxcs 10 - 11 kmaccoB. Cpok peasiuzanuu
nporpammsl -1 rox.Ilporpamma cocrasiena ¢ yuerom tpedoBanuit @I'OC COO.

[Tporpamma BHEYpOUHOIl nesiTenbHOCTH «lccnenoBanus B OUOIOTUI 10-11 xnaccel
cocTaBiieHa Ha ocHoBe DeiepaibHOro rocyJapcTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa CPEeTHEro 00LIero
o0pa3oBaHus, YTBEPKACHHOr0 IpukazoM MuHuctepcTBa oOpa3oBanHus U Hayku Poccuiickoit denepanun
ot 17.05.2012 r.(Ilpukaz Ne 413 «O6 ytBepxkaenuun @I'OC cpeanero obiiero oOpa3oBaHusA»), a TaKKe
[Tporpammbl 3nekTuBHBIX KypcoB. buonorms. 10 -11 knaccel, (aBropel: B. WU. Cusornazos, U. b.
Mop3aynoBa. Coopuuk 4., u3a. poda, 2014).

[Iporpamma BHeypouHOU nesitenibHOCTH «MccnenoBanus B OMOJOrMM» IpeAHA3HA4Y€HA s
yuammuxcs 10-11 kmaccoB, yBIEKAOIIUXCS MPOSKTHOW W MCCIIE0BATEILCKOM paboToil. B manHOM Kypce
UMEETCsl BO3MOKHOCTB MIOBTOPUTH M YIIIYOUTh 3HaHUA 10 pa3jenaM Ouonoruu yyamumucs 10-11 kimaccos,
4YTO MOXET NPUTOAUTHCS npu noxaroroBke Kk EID, a Takke chopmMHpoBaTh NMPaKTHUECKHUE HABBIKU U
pa3BUTh UCCIIEOBATEIBCKAE YMEHUS yUalIUXCS.

®I'OC cpennero obpazoBaHus TpeOyeT UCIOIb30BAHUS B 00pa30BaTEIbHOM MPOIECCe TEXHOIOTHHA
JeSITeIbHOCTHOrOTUIIAa. MeTOo/1bl MPOEKTHO-NUCCIIE0BATENBCKOMN 1€ATEIbHOCTH ONpPEAEIeHbl KaK OJHO U3
YCIIOBUH peanu3aliii OCHOBHOM 00pa3oBarenbHON nporpammbl. COBpeMEHHbIE Pa3BUBAOIINE TPOTPaMMBbl
BKJIIOYAIOT MPOEKTHYIO JEeATEJbHOCTh B COJAEPKAHME pPA3IUYHBIX KYpCOB M KYpCOB BHEYPOUHOMU
JESTENIbHOCTH. 3HAHUS UM YMEHHUs, HEOOXOIMMBIE ISl OpraHU3alMHM MPOEKTHOW M HCCIeI0BaTEeNIbCKON
NeSITeIbHOCTH, B OyAyIleM CTaHyT OCHOBOM JUIsl OpraHU3alliy Hay4HO-HCCIIEeI0BATENbCKOM 1eATEIbHOCTH
B By3aX, KOJUIEI)Kax, TEXHUKyMax M T.A. KpuTepueM ycrnemHocTd MOAPOCTKAa CTAHOBUTCS HE CTOJIBKO
pPE3yJIBTaTUBHOCTD B M3YYEHHMH LIKOJIBHBIX IIPEIMETOB, CKOJIBKO OTHOLIEHHE YEIOBEKA K BO3MOXKHOCTSIM
COOCTBEHHOT0 MTO3HAHUS U IPe0Opa30BaHUs IPUPOIbI, UCTOPHH, CAMOTO Cce0sl.

B kypce «VccnenoBanus B GMOIOTMHM» MOKHO BBIIEIUTh TPU OCHOBHBIX HAlpaBJICHUS:

1 . UccnenoBaHus U3 )KU3HU PACTEHHI.

2 .HccnenoBaHus U3 )KU3HU )KUBOTHBIX.

3 .Buonornueckuie ucciea0BaHMs YeIOBEKA.

Taxxe npeanokeHo HECKOJIBKO padoT HKOJIOTMYECKOM HaIlPaBI€HHOCTH.

Heab kypca:

-pacupeHe Kpyro3opa o OCHOBHbIM BOIIpOcaM OMOJIOTHH;

-pa3BUTHE UCCIIEIOBATEIBCKUX YMEHUN.

3amaun:

- PacCIIMPUTh KPYro30p ydyalluxcs Mo OTAEIbHBIM BONPOcaM (U3UOJIOTMH U AaHATOMUU JKUBBIX
00BEKTOB;

- II0Ka3aTh 3aBUCUMOCTb JKUBBIX OPraHU3MOB OT Pa3HOOOPA3HBIX IKOJOIMUECKUX (PaKTOPOB;



- IPOAOJIKUTH Pa3BUTHE CIIOCOOHOCTH YUYAIIMUXCs K MBICIUTEIbHBIM ONEPALUSAMHU - aHAIU3Y,
CHHTE3Y, CPABHEHUIO, 0000IEHHIO, KJIaCCU(DUKALIMY, a TAK)KE UX IPOU3BOJHBIM - TBOPUYECTBY U
a0CTparupoBaHuIo;

- TIPOAOIDKUTH 00yYEHHE MIKOJIHHUKOB CIIOCO0aM CaMOCTOSATEIbHON OpraHu3alu y4eOHOH
JeSITeIbHOCTH - MOTHBALIUH, IFITAHUPOBAHUIO, CAMOKOHTPOJIIO, pe(hICKCHH TIPU BBIITOJTHECHUN
MCCJIEIOBATEIbCKUX U IPOEKTHBIX paboT;

- MPOJOJDKUTH O0YYEHHUE YJaluxcsi padoTe ¢ pa3IMuyHbIMU UCTOYHUKAMHU UH(OpMAIMY, BKIHOYas
3JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI.

2.001mas xapaKkTepuCcTHKAa Kypca BHEYPOYHOM 1eATeJIbHOCTH.
[Iporpamma BHEYpPOUHO# JAESITEIBHOCTH O OOIIEHHTEIUICKTYaIbHOMY HAIPABIICHUIO

«MccnenoBanus B OMOJIOTHI B IOJHOM MEpEe COOTBETCTBYET MOJIOKEHHUSIM KOHIIeNIUU o0yueHus. OHa
MO3BOJIAET yYaIIUMCS OCYIIECTBUTH 3BPUCTUUECKHE MTPOOBI, OLIEHUTh CBOH MOTPEOHOCTH M BO3MOKHOCTH.

[Iporpamma paccuntana Ha 34 yaca, Ha 1 yac B Henento, s ydamuxcst 10 u B 11 kimaccos.

[Tporpamma cocraBieHa ¢ yuerom tpedoBanuil @I'OC. [IporpaMmma coaepKuUT 3HaHUS, KOTOPbIE
BBI3BIBAIOT Y YUAIIMXCS TO3HABATEIIbHBIA HHTEPEC U MPECTABISIOT LIEHHOCTh MPHU MOJATOTOBKE K C/1a4e
EI'D o 6uonoruw, a Taxke it 00y4eHHs B By3ax. B 3ToM 3akiioyaeTcst € MOTUBHPYIOIINN TOTCHIIAAI.
3HaHUs, TOJyYESHHBIC TIPH 00YICHHUH MTOTAHHOM MPOrpaMme, CrocoOCTBYIOT (HOPMHPOBAHUIO COLUATHHO
AKTUBHOU JTIMYHOCTH.

Oco0eHHOCTH colIep:KaHus TPOrPaMMBbl U BUJIBI JESTEILHOCTH YUaIIUXCS B XOJI€ OBJIAJICHUS
3HAHUSAMU U YMEHUSMU, PEIYCMOTPEHHBIMH IIPOTPAMMOii, TAIOT BO3MOKHOCTb JIJISI HCTIOJIb30BAHUS
pa3IMYHBIX METOJ0B U (popM 00yueHUs (MHANBUAYAIbHBIX, TPYIIOBBIX, HATJISAHBIX, CJIOBECHBIX:
TEOPETHUECKHUE MCCIIEIOBAHUSI, CAMOCTOSITEIHHBIE SBPUCTUUYECKHE TTPOOHI).

Coneprkanue mporpaMMbl Pacpe/ieIeHO BO BDEMEHH C YY€TOM €ro JOCTATOYHOCTH JIJIst
KaueCTBEHHOT'0 U3YyUEHUs MaTeprasa 1 MOJyUYeHHs 3allJIaHUPOBAHHBIX PE3yJIbTATOB.

OcHoBHbBIE MeTOABI H (POPMBI PAGOTHI C 1€THMM.

OCHOBHBIM METOIMYECKHUM TI0JIX0/I0M B paMKaX JaHHOM MPOTPaMMBbI SIBJISIETCS
«HATYpPATUCTUUECKUN» MMOAXOJ - T.€. 00yueHHue 1 BOCIIUTAHUE JIeTEH Ha MPUMeEPe )KUBBIX, «PeaTbHBIX)
00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBHUSX.

CemuHap u Jeknus Kak popma o0ydeHHs MpeArnoIaraeT 03HAKOMIEHUE YJalluXCsl ¢ OCHOBAMU
HCCIIEIOBATENLCKOM pabOThI: MOATOTOBKOM K HCCIIEI0BATENbCKON paboTe, COCTaBIEHUEM IIIaHa
HCCIIE0BATENIbCKOM pabOoThI, MIPOBEICHUEM UCCIIEOBAHUS, O(OPMIIEHUEM HCCIIEA0BATEIbCKON paboTHI,
MOATOTOBKOM K 3alIUTE PabOTHI.

JKCcKypcuoHHas popMa 00yUeHHs TTpeanoaracT 03HaAKOMJIEHUE YYAIIUXCs ¢ pPealbHbIMU
00BEKTaMU U SIBICHUSIMU TTPUPOJIBI

CamocTrosiTesIbHAS HCCIe0BaTeIbCKAast paboTa yualuxcs BKJAKYAeT: TOCTAHOBKY 1eel 1 3a1a4
WCCIIeTIOBaHMS, BRIOOP METOAVKH, INITAHUPOBAHUE MCCIEAOBaHUs, COOp MaTepuaa, ero MepBUIHYIO
00paboTKy, aHAIHM3 ¥ OCMBICTICHHE MTOJYYCHHBIX JaHHBIX, HAITMCAaHUE OTYeTa (CTaThu, MPOEKTa), €To
3aIUTy HA KOH(PEPEHIINH.

[Ipu BBITIOTHEHUH CaMOCTOSITEIHHBIX UCCIIEIOBATEILCKUX PA00T yJaIluecs MOTYT MOJIb30BaThCS
METOINYECKUMH AJITOPUTMAMHU, KOTOPHIE SBIISIOTCS HEOTHEMIIEMON COCTABHOM YaCcThIO TPOTPAMMBI U
MO3BOJISIIOT B OOIIMX Ye€PTaX BECTH UCCIEIOBAHUS CAMOCTOSTENIbHO. DYHKITNS MPEnoaaBaTesieid Ha S TOM
OTPAaHUYUBAIOTCS KOHCYIBTAIIUSAMHU U OOIIUM «KYPHUPOBAHUEM) TIPOIEecca paOOTHL.

3. Pe3yJbTaThbl 0CBOCHHMS KYPCa BHEYPOYHOIl 1eATEJIbHOCTH.
B pe3ynbraTe BHEYpOUHOU JESTEIbHOCTH Y BHITYCKHUKOB CPEIHEH MIKOIBI OyAYT CPOPMUPOBAHBI



JIMYHOCTHBIE, I03HABAaTEIbHbIe, KOMMYHUKATUBHBIE U PETYIATUBHbIE YHUBEPCAIbHbIE YueOHbIe NEHCTBUS
KaK OCHOBA y4eOHOT0 COTPYAHHYECTBA U YMEHUS YUUTHCS B OOILIECHUU.

JIn4HOCTHBIE YHUBepcAJbHbIE YUeOHbIe el cTBHA:

YUAUWUTICA HAYYUMCA:

- TIOJIO)KUTEIBHOMY OTHOIICHHUIO K MCCIIeIOBATEIbCKON AEATEIbHOCTH;

- TpUOOPETET MHTEPEC K HOBOMY COJIEP’KAaHHIO M HOBBIM CII0c00aM IMO3HaHUS;

- COpPHUEHTHpYETCs Ha IOHMMaHue MPUYHMH ycreXa B UCCIIeJOBATEIbCKOM 1eATeIbHOCTH, B TOM
YHClie HA CaMOAHAJIN3 U CAMOKOHTPOJIb Pe3yiibTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YyIbTATOB TPEOOBAHUSIM
KOHKPETHOH 3ajjaue, MTOHUMaHue MPeUI0KEHHUI U OLIEHOK YYUTElIs, B3POCIIbIX, TOBAPUIIEH, POIUTENCH;

- npuoOpeTET COCOOHOCTh K CAMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIECIIHOCTH UCCIIe10BATEIbCKON
NeSITETLHOCTH.

yuauiuiica noJyuum 603MONCHOCMb 015 (POPMUPOBAHUA

- BHYTpPEHHEH IMO3UINH Ha YPOBHE IOHUMAHHSI HEOOXOIMMOCTH HCCIIEIOBATEIbCKON eI TETLHOCTH,
BBIPKEHHOTO B TIPE00IIaJaHuK TI03HABATENIbHBIX MOTHBOB H MPEAMOYTEHUN COIIMAIBHOTO CII0co0a
OLICHKH JIeATEIbHOCTH;

- BBIpQXCHHOW MO3HABaTEIbHON MOTHBAIUHY;

- YCTOMYMBOrO MHTEpeca K HOBBIM CIIOCOOAaM MO3HAHUS.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

YUauiuiica Hayuumces.

- TIPOBOAMTH UCCIIEIOBAHUS O0BEKTOB )KUBOM MPHPOIBI;

- 00BSACHATH 00IICONOIOrHYECKIE OCOOEHHOCTH;

- pacrmo3HaBaTh METOJIbI U3yUEHHSI OOBEKTOB KUBOW IPUPOIBI;

- paboTath ¢ 1a60PaTOPHBIM 00OPYAOBAHUEM U MIPUEMAMU PAOOTHI C HUM;

- 00BACHATH PU3HOIOIHYECKHE POILIECCHI, TPOTEKAOIINE B KHUBBIX O0BEKTAX;

- O0OBSACHATH AHATOMUYECKOE CTPOCHHE KUBBIX OOBEKTOB;

- OCYILECTBJIATh MOUCK HYXHOH MH(OPMAIMH IS BBIIIOJHEHHS y4eOHOTO HCCIIE0BAHUS C
UCIIOJIb30BaHUEM YUeOHOM U JONOIHUTENBHOM JIUTEPaTyphl B OTKPHITOM HH(OPMALIMOHHOM
IPOCTPAHCTBE, B T. 4. KOHTPOJIUPYEMOM TpocTpaHcTBe MIHTEpHET;

- HCIOJB30BaTh 3HAKU, CHMBOJIIBI, MOJEIIH, CXEMBI JUIS PEIICHUS TO3HABATEIbHBIX 3a/1a4 U
NPEJICTAaBIICHUS UX PE3YIIHTATOB;

- BBICKAa3bIBaThCsl B YCTHOW U MUCbMEHHOMU (hopMax;

- OPHMEHTHPOBAThCS Ha pa3HbIE CIIOCOOBI pelIeHUs M03HABATENbHBIX UCCIIEA0BATENBCKUX 3a/1a4;

- aHAJM3HUPOBATH OOBEKTHI, BBIACIATH INIABHOE;

- yCTaHaBJIMBAaTh MPUYNHHO-CIICJICTBEHHBIE CBSI3H;

- CTPOUTH paccyxJaeHus 00 00bEKTE;

- BHJETH MIPOOJIEMBI, CTABUTH BOIIPOCHI, BEIIBUTATh THITOTE3HI, ITIAHUPOBATH M TPOBOIUTH
HaOJIFOICHUS ¥ OKCIIEPUMEHTEHI, BEICKa3bIBATh CYXKIIECHUS, JeTIaTh YMO3AKIIOYCHHUS U BBIBOJIBL,
apryMEHTHPOBATh (3alUIIATh) CBOU UJIEH.

Yuauwuiica noayuum 603MOMCHOCHb HAYUUMbCA:

- paboTaTrh C TOTOBBIMU MHUKpPOIIpENapaTaMi 1 U3TOTOBISATH MUKPOIIPEapaThl;

- CTaBUTh (PU3UOJIOTMUYECKHI IKCIIEPUMEHT;

- paboTaTh ¢ ONTHYECKUMH MTPUOOpPaMHU U J1aOOPATOPHBIM 000PYAOBAHHEM;

- moaOupaTh OOBEKT IJIsl SKCIIEPHUMEHTA B COOTBETCTBUHU C ITOCTABJICHHBIMHU 33J[auaMH;

- YETKO U JIJAKOHUYHO (hOPMYJIMPOBAThH LI U BHIBOJIBI SKCIIEPUMEHTA;

- 1ipu opopMIIeHUH PabOT COOIIOIATh HATJISTHOCTh, HAYYHOCTh ¥ ACTETHYHOCTH;

- TPOBOAMUTH FKOJIOTMUYECKUNA MOHUTOPUHT;



- 0OpMIIATH IKOJIOTMYECKHE ACOPTa;

- 00BsICHATH HEKOTOpBIe acnieKThl 30K;

- OCYILIECTBIATH PAaCIIUPEHHBINA MOUCK HH(POPMAIIH B COOTBETCTBUH C UCCIIEI0BATEIHCKON
3a/1a4eil ¢ UCIOJIb30BaHNEM PecypcoB OUOIHOTEK U cetu HTepHET;

- (uKcHpoBaTh HHPOPMALIUIO C TOMOIIBIO HHCTpyMeHToB UKT;

- OCO3HAHHO U MPOU3BOJBHO CTPOUTH COOOIEHUS B YCTHOW U MUCbMEHHOH (popme;

- CTPOHUTH JIOTHUECKOE pacCyKJCHHE, BKIIOYAIOIee YCTAaHOBIIEHUE TPUYNHHOCIIEICTBEHHBIX
CBsI3€H.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS

YUauuiica Hayuumcs.

- JIOIlyCKaTh CYILIECTBOBAHUE PA3JINYHBIX TOUYEK 3PEHUS;

- YYUTBIBATh Pa3HbIE MHEHUS, CTPEMUTHCS K KOOPAUHALIUY;

- (opmynupoBaTh COOCTBEHHOE MHEHHUE M TIO3HIIUIO;

- JI0rOBAapUBAThCS, IPUXOJUTH K OOIIEMY PELICHHIO;

- coOMI0AaTh KOPPEKTHOCTH B BHICKA3bIBAHUSX;

- 3aJaBaTh BOIMPOCHI IO CYIIECTBY;

- HUCIOJB30BaTh peyb JJIsl PEryJSILIUKU CBOETO JACHCTBHUS,

- KOHTPOJIUPOBAThH NEHCTBUS MapTHEPA;

- BJIAZICTh MOHOJIOTUYECKON U AUATOTUYECKON (OPMaMu peyn;

- HaxXOJIUTh WH(POPMALIHIO U BBISBIATH INIABHOE;

- COCTaBJIATH IIaH UCCIICOBAHUS U BBIIEIATH TJIaBHOE B IIPE3EHTALUH.

yuauguiica noJyuum 603MONCHOCHb HAYUUMbCA:

- YYMTBIBATh Pa3Hble MHEHHs U OOOCHOBBIBATH CBOIO MO3UIIHIO;

- apryMEHTHPOBATh CBOIO MO3UIIMIO U KOOPIMHUPOBATH €€ C MO3ULIMEl MapTHEPOB MPHU BHIPAOOTKE
00I11ero pelIeHns: B COBMECTHOM e TeTbHOCTH;

- € y4eToM Iiejiell KOMMYHHKAIUU JOCTaTOYHO MOJIHO U TOYHO MepeiaBaTh HapTHEPY HEOOXOUMYIO
UHPOPMALIMIO KaK OPUEHTUD JUI OCTPOCHUS JeHCTBUS;

- JIOIYCKaTh BO3MOXKHOCTh CYIIIECTBOBAHHUS Y JIFOJIEH pa3HbIX TOUEK 3PEHHUS, B TOM YHCIIE HE
COBIMAJIAIOIIUX C €ro0 COOCTBEHHOMW, U YUUTHIBATh MO3UIIMIO MApTHEPA B OOLIEHUU U B3aUMOJICHCTBUM;

- OCYILLECTBIISITh B3aUMHBIM KOHTPOJIb U OKa3bIBAaTh MAPTHEPAM B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;

- YCTaHaBJIMBATb CBSA3b OKPYKAIOIIEH Cpeibl C 00BEKTaMH KHBOW IPUPOJIBI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiCTBUS yYaujuiica HayYumcs:

- TPUHUMATh U COXPaHATh YUEOHYIO 3aJauy;

- YUYUTHIBATH BbIIEJICHHBIE YUYUTEIIEM OPUEHTHPHI 1EHCTBUS;

- IUIAHUPOBATH CBOM JIEHCTBUS;

- OCYILECTBIATh UTOTOBBIN U MOLIArOBBIA KOHTPOJIb;

- a/IEKBaTHO BOCIIPUHUMATh OLIEHKY YUUTEIS;

- BHOCHUTb KOPPEKTHUBBI B ICHCTBHSI HA OCHOBE UX OLIEHKU M yueTa CIeNaHHbIX OIINOOK;

- BBINOJHATH yueOHbIE JeCTBUS B MaTepuaie, pedr, B yMe.

yuauwuiica noiyuum 603MONCHOCHb HAYUUMbCA .

- TPOSBIATH MO3HABATEIbHYIO HHULIUATUBY;

- CaMOCTOATEIbHO YUUTHIBATh BBIJCIIEHHBIE YUUTEIEM OPUEHTUPBI AEHCTBUS B HE3HAKOMOM
MaTepuae;

- TpeoOpa3zoBbIBaTh MPAKTUYECKYIO 33/1a4y B I03HABATEIbHYIO;

- CaMOCTOSITEJIbHO HaXOUTh BaPUAHTHI PELICHUsI I03HABATEIbHON 3aJauH.



4. CopepxxaHue Kypca BHeYpOUHOH AesaTenabHocTH «MccnenoBanns B 6mosaorun» 34uyaca
Tema 1 buosiorus u odjactu ucciaegoBanus. (14)
Beenenue.buonorust u 061acTu uccie10BaHUH, BO3MOXHOCTH TPUMEHEHUS PE3yIbTAaTOB UCCIICIOBAHUS.
Camble HHTEpeCHbIE HayYHbIE OTKPBITHS B Ononioruu. Onucanue 3a1ad u o01eil CTpyKTyphbl
HCCJIEI0BATENIbCKOM IeATebHOCTH. PaboTa ¢ KHUTOM, HAyYHOU JIUTepaTypoil.
Hcnonp3oBanue oOpa3oBarenbHbIX pecypcoB cetd HTepHeT. OCHOBHBIE TOCTYITHBIE METO/IbI
UCCJICIOBAHUS
Ipakmuueckue pabomut.
Hcnonb3oBanue 00pa3oBaTenbHBIX pecypcoB ceTu HTepHeT.

Tema 2.UcciienoBaHus U3 )KU3HU PACTEHUI, ¢ HCNIOJb30BaHUuEeM 00opynoBanusa « Touka pocray. (104
ITpaBuiia paboTHl C MUKPOCKOIIOM U OMOJIOTMYECKUM 000py0oBaHueM. TexHHKa 0€3011aCHOCTH.
Oco0eHHOCTH UCCTIeIOBAaHMS 110 N3YUEHHIO KU3HU pacTeHui. [loaroroBurenbHbIe pabOTHI IO YUeOHBIM
OIBITAM C PACTEHUSIMH.

CtpoeHre u XUMHUYECKHUI cOCTaB KIETKU pacTeHUil. Opranbl pacTeHUI U UX KIETOYHOE CTPOEHUE.
Knerounas memOpana u ee pyHkiuu. OCHOBHbIE BEIIECTBA pacTUTENbHOM KileTKu. [Ipurorosienue
MUKpOIIpenapara ¥ pacCMOTPEHUE PACTUTEIBHON KIIETKH B MUKPOCKOII.

OnBITHI 10 NOCTYIUIEHUIO BEUIECTB B PACTUTEIBHYIO KIIETKY.

HcTopust OTKpPBITHS U U3YYEHUS KIIETOYHOIO CTpOeHUs pacTeHui. OCHOBHBIE CBOMCTBA LIUTOILIA3MBI.
JIBuKkeHue HUTOIIIa3Mbl B KieTke. OpraHounibl Ki1eTku. BriroueHus 1 3aracHble BEIIECTBA B KIIETKE.
Kpucrannnueckue BKIIOUEHHUS B KJIETKE. 3HAUEHHE 3aI1aCHBIX BEUIECTB B KIIETKE.

dotocunTe3. cTopust oTkphIThs Tponiecca GpoTocuHTesa. JIncT kak oprad GpoTocuHTE3A.

XnopomnacTsl ¥ xjaopoduii. KocMuyeckas posb 3e51€eHoro pacteHus. MexaHusMm 1 XUMHU3M Ipolecca
¢dorocunTe3a. BnusHue okpyKarouxX yCIoBUH Ha poTocuHTe3. BiusHue Temneparypsl Ha (OTOCHHTES.
BausiHue yriekucnoro raza Ha (P)OTOCHHTE3

Bonauslii pexxuM pacteHuil.Posb Boabl B ku3HU pacteHuil. [lornomenue Boael KOpHAMU pacteHuid. [lytu
NepeBIKEHUS BOJIBI 110 pacTeHHIo. KopHeBoe naBienue, Tpancnupanys, ryrranus. M3ydenue
(bu3HOIOTHYECKIX 0COOCHHOCTEN pacTeHUi pa3HbIX MecT obutanus. Ctpoenue kopHsa. CTpoeHue KoHyca
HapacTaHUs KOPHs MUIEHUIIbI. POJIb OTAENbHBIX MUHEPATIBHBIX AJIEMEHTOB B pacTeHUU. M3yueHue
TIOTJIOIICHHS BOJIBI KOPHEM M €€ MEepeBIKEHNE B cTe0eb (KOPHEBOE JIaBIICHNUE).

Jpixanue.3HaueHNe IbIXaHUS B )KU3HU pacTeHui. @U3H0IOrHYecKrne U OMOXMMHUECKUE OCHOBBI IbIXaHMUS.
Knerounoe ctpoenue nucta. [lornomienue Kuciopoa npy AbIXaHUU JIUCTHEB, CTEOIS U KOPHS.

Poct u nBuxenne pacrenuit. O61me noHATHs 0 pocte pacteHuil. a3l pocta. BHyTpenHue ycinoBus pocta
pacrenuii. Konyc Hapacranus credms. Poct noGera. Pa3npaxkumocts pacrenuil. /[BuxeHue pacTeHuil.
JIucroBas Mo3auka. @ororponusm, reorponusm. Hactuu u Hyranuu. PocToBble IBUKEHUS pacTEHUN MO
BJIIMSIHUEM CBeTa — Tponu3Mel. [IpucnocobnenHocTs pacTeHuit k cpee ooutanus. Ilepuoauueckue
ABJICHUS B )KM3HHU pacTeHul. JIncronan. [lepron nokos. 3MMOCTOMKOCTB M XOJIOJOCTOUKOCTh PACTEHHM.
Mopo030ycCTOMUNBOCTh pacTeHui. M3ydeHne mprucnocoO0IeHHOCTH pacTEHUH B HaIllel MECTHOCTH.
PazButue u pazmHoxxenue pactennil. UHauBuayanbHoe pa3BUTHE pacTeHUid. DaKTOPBI, ONPEAESISIONINE
pa3Butue pacteHuil. PasmHoxxenue pacteruii. OcoOEHHOCTH CTPOEHUSI OPTaHOB Pa3MHOXKEHHS PACTEHHIA.
[Teibua. 'etepoctiius (pasHoctondyarocts). [IpucnocobiaeHns K ONbUICHUIO y pacTeHU. BeretatusHoe
pa3MHoOxeHue pacteHuil. [IpuBnBka. )Ku3Hb pacTeHMsI KaK LEJIOT0 OpraHu3Ma.

JlabopaTopHBIi NPAKTHKYM, C HCIIOJIb30BaHueM 000pynoBanus «Touka pocray.:

1. Texnuka 6e3omacHocTH. [IpuroToBIEeHNE MUKpOIIpEnapaTa pacTUTEILHON KIETKH.
2. OnBITHI IO MOCTYIIJICHUIO BEIIECTB B PACTUTEIBHYIO KIETKY.
3. Buumsnue temnepatypsl Ha porocuntes. [locTtpoenue TemnepaTypHoil KpuBoil. BiusHue yriaekucioro



rasza Ha (poTocuHTE3.
4. BonHBII pexXUM pacTeHHI: UCIIapEHHE BOBI JIUCTHIMU MIPU PA3HbIX BHEIIHUX YCIOBUSX.
5. H3yueHnue creneHu 3arpsa3HEHMs BO3/1yXa IO JUCTbSIM.
HccnenoBareibckne M NpoeKTHbIE padoOTHI:
1.Bnustaue akTopoB BHEIIHEH cpesibl Ha pOCT M pa3BUTHE PACTECHUIA.
2.BnusiHue TeMIepaTypHBIX YCIOBHM U YITIEKMCIIOTO ra3a Ha nporecc ¢porocuntesa. 3.0penenenue
CTEIEHU 3arpsi3HEHUS BO3yXa IO JINCThSIM PACTEHUM.
4.Ce30HHbBIC U3MEHEHUS B KU3HHU PACTEHUN HAalIE MECTHOCTH.
Tema 3. UcciienoBaHusA U3 dKU3HU KUBOTHBIX, C HCNOJIb30BaHeM 000pynoBanus « Touka pocray.
(10uacoB).
OcCHOBHBIE METO/IbI UCCIIEOBAHMSI 32 )KU3HBIO )KUBOTHBIX.
becno3zBoHouHbIE KUBOTHBIE. [[pocTeiiime u KUIeYHOnoJoCTHbBIE. [Iponecchl KU3HEAEATEIbHOCTH
npocrermux. Pazgpaxxumocts. [luranue. Boinenenue. /[BukeHrne NpOCTEUIINX U KUIIEYHONOJIOCTHBIX.
Crtpoenue Tena KUBOTHBIX.OCOOEHHOCTH CTPOEHUS U PYHKIIMU KOXKH U €€ IPOU3BO/IHBIX.
Mopddonoruueckre U GU3NOIOTHYECKHE 0COOCHHOCTH KOXKHBIX jkene3. CBs3b Mexy (pU3noaorudeckon
JIeATEIbHOCTBIO OPraHru3Ma )KMBOTHOTO U €ro cTpoeHueM. [lnockue u konbuateie uepBu. Buxkenue
yepse. Pazapaxumocts. [Iutanue. Posib 10k aeBbIX yepBel B IEpeMEIMBAHUY 1T0YBHI. [ [uaBKM:
OCOOCHHOCTH CTPOCHHUS, TUTAHHUSI, TBUKCHHS. 3HAUCHUE MHSIBOK.
[TumeBapenue. CynHoCTb Mpoliecca NUILEBapeHHs y 0€CII03BOHOYHBIX U MI03BOHOYHBIX KUBOTHBIX.
OBOJIIOLMS CUCTEMBI OPTaHOB NHIleBapeHus. [IuieBapeHre B pOTOBON MOJIOCTH U KEITYJIKE.
IInmeBapenue B xKenyaKe )KBaUYHbIX )KUBOTHBIX. [InieBapenne B kunieynuke. IlnrarenpHblie BemecTsa.
KauectBennsle peakuny. @PepMEHTATUBHBIN XapaKTEp peakMil pacleIVICHUS TUTAaTEIbHbIX BELIECTB.
Jpixanne.®U3M0I0THS IbIXaHUS. 3aBUCUMOCTD JIbIXaHHS aHAMHUU OT YCIIOBHI BHEIIHEH Cpe/bl.
OcOo0eHHOCTH ABIXaHUs MTHUI] U HBIPSIIOIUX KUBOTHBIX. OOMeH BemiecTB U 3Hepruu. [Iuranue. OoMeH
BEIIECTB — OCHOBHasl G yHKIMA )ku3HU. OOMeH 6enkoB. OOMeH yriieBo10B U xKHpoB. OOMEH MUHEPATbHBIX
BEIIECTB U Bo/bl. Butamunsl. BHeninue npusHaku aBuTaMuHo3a. OOMeH 3Hepruu B opranusme. BiusHue
TeMIIepaTypbl Ha aKTUBHOCTb HBOTHBIX U OKpacKy Tena. Tepmoperymsiuusd. [IpucnocobnenHocTh
XOJIOTHOKPOBHBIX U TEIJIOKPOBHBIX KUBOTHBIX K HU3MEHEHUSIM TEMIIEPATYPHI.
Bnytpennss cekpennst. JKenes3sl BHEIIHEN, BHYyTPEHHEN U CMEIIAHHON CEKpeluu. BHYTpeHHsIs cekpenus y
BBICILIMX JKUBOTHBIX. ['OpMOHBI U UX BiMsHUE Ha opranu3M. Jlaktanus. O6pa3oBaHue U BbIIEICHHUE
MOJIOKA.

HepsHas cucrema u oprassl 4yBCTB. Pa3ipaxuMoCTh M IPOBOAMMOCTb. PazBuTre HEPBHON CUCTEMBI U
BPO’KJCHHOE TIOBE/ICHUE )KUBOTHBIX. Y CJIOBHBIE M 0€3YCIIOBHBIE Pe(IIEKChl. JBOIOIMS BBICIIEH HEPBHOM
nesitenbHOCTH (BH/I) y MO3BOHOYHBIX )KUBOTHBIX.

Amnanuzatopsl. [loBenenune ;xUBOTHBIX. BbipaboTka ycoBHBIX pediekcoB Ha IEHCTBUE Pa3IUYHbBIX
pa3IpakUTeNIeH y pasHbIX IPYII OPraHU3MOB.

JlabopaTopHBIi NPAKTHKYM, C HCIIOJIb30BaHue 00opynoBaHus «Touka pocTa»:

1. Peakmust mpocTeMIMX HA pa3IMUHbIE pa3APaXKUTETH (COIb, YKCYCHAsI KUCIIOTa, CBET).

2. Peaxiust 1O 1€BOTO YepBs HA ACWCTBUE PA3NUYHBIX pa3/IpakKUTEICH.

3. JIBmKeHUE MEAUITUHCKOMN TTUSBKH.

4. JleWicTBUE XKeNyI0YHOTO COKa Ha Oesok U kpaxmai. L[BeTHble peakiuu Ha Oenok. 5.BnusHue
TEeMIIepaTypbl Ha aKTUBHOCTb 3€MHOBO/IHBIX.

HccaenoBarejibckie U MPOEKTHBIE PA0OTHI:

1. MoaudukanmoHHas U3MEHYUBOCTD JKUBOTHBIX.

2. Ilpocreiimme KaK MOKa3aTellb YUCTOTHI BOJOEMOB.



3. DKoynoruyeckre NocaeACTBUS U UX BIUSHUE HA )KUBOTHBIX.

4. Ponb MEAMIIMHCKHUX MUSBOK B )KM3HHU YEIOBEKA.

Tema 4. YesioBek Kak 00beKT HcCIeI0BaHUs B OMOJIOTHH € MCII0JIb30BaHue 00opyroBanns «Touka
poctay.,(10u)

Oco0eHHOCTH IKCIIEPUMEHTAIbHONU PabOThI C UETI0BEKOM. UepThl CXO/ACTBA U PA3JINYMS C IPYTUMHU
rpyIIamMy KUBOTHBIX. [ToAroToBKa 060PYHOBaHUS ISl OTIBITOB.

Perynsaums ¢pynkuuii opranuzma.Opranusm kak menoe. HeiiporymopanbHas peryssiius §yHKIHT
opranusma. ['ymopanbsHas perynsius GyHKui opranusma. HepHast perymsiius GyHKIMiA opraHu3ma.
OyHKIMOHATbHBIE ccTeMbl. bedycnoBHble pediiekchl ueaoBeka. BHyTpeHHss cpefa opraHu3Ma.
[TocTossHCTBO BHYTpEHHEM cpenbl opranusma. I'omeocras. KpoBb. KnnHuueckuii aHaian3 KpoBU YEJIOBEKA.
3amuTHBIE CBOMcTBa KpoBU. CBepThiBaHuE KpoBU. IMMyHUTET. TKaHEBass HECOBMECTUMOCTD. ['pyminbl
kpoBH. Onpenenenue rpynn kposu. IlepennBanue KpoBu.

Ctpoenure u GyHKIIMH OpraHoB KpoBooOpameHus. Mopdomorus u ¢usuosnorus cepana. Oneparnuu Ha
cepaue. Peanumanus. [Ipuemsl peanHnmManoHHbIX AeicTBUM. [IpoBoasas cucrema cepaua.
DJIEeKTpUUYECKUE SIBJICHUS B cepale. ABToMarus cepaua. Perynsuus cepaeuHoi aesrenbHocTd. [lynbe.
JIBuxkenue kpoBu 1o cocyaam. OyHKIMOHaIbHbIE TIPoObl. J(pixanue.Bo3aymiHas cpena. ['a3oo006meH B
JIETKUX U TKaHsX. JpIxaTtenbHble ABUKEHUs. Perynsuus 1pIxanus.

[TumeBapenue. [IutarenbHbIe BElIECTBA U MUILEBbIE MPOAYKTHL. MeTObI U3ydeHHS (PYHKIIMIA
NUIIeBapUTENbHbIX keine3. [lepeBapruBanue u BcackiBaHME MUIIM. Perymnsanus nuieBapeHus.
[Tonnep:xkanue MOCTOSAHCTBA MUTATENBHBIX BEWIECTB B KpOBU. LleHTpsI rosona u Haceimenus. BHJI u
ncuxosnorus. [IpoucxoxaeHne u HEKOTOpble 0COOEHHOCTH NMCUXUKU. OTpakeHNE B KUBOW U HEXXUBON
npupoe. Omyienue u Bocrpusitue. Miuio3uu, npeacrabieHus namMsaTi, Hadmoaenus. Onpenenenne
o0bpema mamstu, o0bemMa BHUMaHus. [laMaTh, MbIlIUIeHHe, peub. Buabl mamstu. 3akonsl namsty. [Ipasuna
3anoMUHaHus. M3ydeHue JJIoruueckoro MbllIEHUS, BIUSHUE MTO3bI HA pe3yJIbTaT ACSTEIbHOCTH. DMOLIUH.
Temnepament. Xapakrtep. OnpeneneHue TUIIOB TEMIIEpaMEHTa. DMOIIMU U MUMHUKA JIMLA.
JlabopaTopHbIii NPAKTHKYM, ¢ HCIIOJIb30BaHue o0opynoBanus «Touka pocray.:

1. Onpenenenne 4acToThl CEPICYHBIX COKPAIIEHNUN B 3aBUCUMOCTH OT (U3n4ecKoi Harpy3ku. 2. [Tpuembl
pE€aHUMALIMOHHBIX JIEUCTBUM.

3. MUKpOCKOIIMUYECKOE CTPOECHUE KIETOK

4. HapyuieHue CBOWCTB O€JIKOB IPU ACHCTBUH HA HUX aJIKOTOJIS.

5. [leiicTBue aHTUOMOTHKOB Ha (PEPMEHT CIIIOHBI.

HccnenoBaresbckue U NPOeKTHbIE padoOTHI:

1.BnusiHue ¢pusznyeckux Harpy30K Ha pa3BUTHE MBIILIEYHON CUCTEMBbI

2. Vcropust OTKPBITHS KIETKH

3. Bpennble MPUBBHIYKY U UX BIHSIHAE HA 3[I0POBHE YEJIOBEKA

4. CnocoObl yly4dieHus maMsTH.

Tema 5. O6mednosoruyeckne ucciaenoBanus (34ac)

I enernka kak Hayka. OCHOBHBIE METO/IbI U3yYEHUS T€HETUKH. MO/IebHBIN 00bEKT Fr€eHETUKU — IIJI00Bast
mymika gpo3oduia. Coaepkanue Apo30(ui Ha MUTATEIbHBIX Cpefax. AHAIN3 HACIeI0BaHUs IPU3HAKOB B
F1npu MoHOrMOpUAHOM U AUTHOPUIHOM CKpelBaHuu. [Iprcrioco6IeHHOCTh OPraHu3MOB U €€
OTHOCHUTEIIBHOCTb.

Bnusinue sxonorndyeckux (pakTopoB Ha OPraHU3Mbl. DKOJIOTHUECKU MOHUTOPUHT. OnpeeneHue
CoOJIep’KaHus B BOJIE 3arpsI3HAIONINX BEIIECTB.

OKOJIOrH4YecKre XapakTepUCTUKU BUA (IKOJIOrMUecKasi HUIIA).

JlabopaTopHBIi NPAKTHKYM:

1. Ananu3s HacJeIOBaHUS MPU3HAKOB B F 1 Ipu MOHOTHOPUIHOM M TUTHOPUIHOM CKPEIUBAHUY (HA



pUMepe MYITKH IPO30(PHUIIBI).

2. OnBbITHI 110 U3YYEHUIO IPUCTIOCOOIEHHOCTH OPraHU3MOB K YCIIOBUSM CYIIECTBOBAHMSI: IIPEBpAILEHUE
Ha3eMHBIX (HOpM pacTeHUi B BOAHYIO (GOpMY B HAa000pOT (TpasecKaHIMs, BOJOKpAC, TUrpoduia).

3. CocraBieHune 3KOJIOrHYeCKON XapaKTepUCTUKU BU/IA, TTACTIOPTH3AIMS KOMHATHBIX PACTCHUH.
HccnenoBareibckne M NpoeKTHbIE padoOTHI:

1 HayuHble OTKPBITHS B TE€HETHKE.

2 . BnusHue 3K0JI0ruyeckux pakTopoB Ha OPraHU3M.



TeMaTHuyeckoe NIAHMPOBAHUE
34 yacoB (14yac B HeJleJ110 - B HeJleJI10)

Tema

Conep:xkanue

Bujabl 1esiTeJIbHOCTH YYaMXcst

Tema 1.buosorus u

o0JacTu

nccienoBanus (14)

Beenenne.buoaorus u odmactu
HCCIICIOBAHNI, BO3MOXKHOCTH
[IPUMEHEHHUS PE3yJIbTaTOB
ncciaenoBanus. CaMmbie
MHTEPECHBIC HAyYHbIC OTKPBITHS
B Onosoruu. Onucanue 3a1a4 u
0011Iel CTPYKTYPBI
HCCIICI0BATEIbCKOM
nesTenbHoCTU. PaboTa ¢ KHUTOM,
HAaY4YHOM JIUTEPATypPOU.
lcrop30BaHme
00pa3oBaTeNbHBIX PECYPCOB CETU
Nuteprer. OCHOBHbBIE
TOCTYITHBIE METO]IbI
KICCJICTOBAHUS

3HAKOMSATCS U TOTOBST COOOIIEHUS 110
Teme «Camble HHTEPECHbIC HAyYHBIE
OTKPBITHS B 00JIACTH OMOJIOTHI.
3HAKOMSTCS C BUIaMU
MCCIICIOBATEIILCKUX U MIPOCKTHBIX padoT,
C dTarlaMH UCCIIEI0BATEIBLCKON U
MIPOCKTHON pabOTHI.

OCyLIECTBIIAIOT IOUCK HYXHOU
MHGOPMALIUH /TSl BBIIOJIHEHUS y4eOHOTO
VICCIICIOBAHMS. YUaTCsl BRICKA3bIBATHCS B
YCTHOW W TUCbMEHHOH (opMax;
OPUCHTHUPOBATHCS HA Pa3HBIC CIIOCOOBI
peleHHsI TO3HABATEIBHBIX
MCCIICIOBATEIbCKUX 33J1au; BIIAJICTh
OCHOBaMH CMBICJIIOBOTO YTCHUS TEKCTa;
QHAJTM3UPOBATh OOBEKTHI, BHIICIIATH
[JIABHOE. Y4aTCsl COCTABIIATh
OoubrorpadguuecKuil CIIMCOK

Tema 2.

VccnenoBanus us3
PKU3HM pacTeHni Ha

0ase «Touka
pocta»(10u)

[TpaBuna paboTel ¢
MUKPOCKOTIOM B OHOJIOTUYECKUM
obopynoBanueM. OcOOEHHOCTH
MCCIIEIOBAHMS 10 U3YYEHUIO

PKU3HU PACTEHUM.

CTpoeHHE U XUMHUYECKUI COCTaB
KJIETKH pacTeHuil. OpraHbl
[PaCTeHHH U UX KIETOYHOE
CTpOCHHUE.

VcTopust OTKPBITHSI U U3YYECHUS
KJIETOYHOTO CTPOSHUS PAaCTEHUH.
(OCHOBHBIE CBOMCTBaA
nUTOIIa3MbI. DOoTOCHHTES.
VicTopust OTKPBITHS

3HAKOMSITCS C IPaBUJIaMU PaOOTHI C
MHUKPOCKOTIOM H J1a00paTOpHBIM
000pyn0BaHHEM. 3HAKOMSTCS C
0COOEHHOCTSAMH U3Y4EHUS U
MICCIIEIOBAaHMSI PACTEHUI.
[TpuroroBneHre MUKponpenapaTa u
paccMOTpEeHHE PACTUTEIbHOM KJIETKU B
MHUKPOCKOTI.

[TpOBOJSAT ONBITHI IO MOCTYIUIEHUIO
BCILICCTB B PACTUTCIIBHYIO KIICTKY.
SHAKOMSTCS C IMPOBCACHUEM OIIbITA 110
rporueccy (OTOCHHTES.

BrIacHAIOT BIIMSIHHE OKpYyXaromux
yCIIOBUIA Ha (POTOCUHTE3,BIUSHHIE
TeMIeparypbl Ha (OTOCUHTE3, BIUSHHE
YIIIEKHCIIOTO Ta3a Ha (POTOCHUHTES.
BBISICHAIOT IyTH NEePEIBUKEHUS BOJIBI IO
pacrenuto. KopHeBoe naBienue,
TpaHcnupauus, ryrranus. M3yqator
(hbU3HOIOTHYECKHE OCOOCHHOCTH
pacTeHUH pa3HbIX




nporuecca orocunresa. Jluct
Kak opraH ()OTOCHHTE3a.
MexaHu3M 1 XUMHU3M Ipolecca
¢dorocunTe3a. Boanslil pexxum
pacteHuil.Poib BOJbI B KU3HU
pacTeHU.

Ctpoenue kopHs. CTpoeHue
KOHYyCa HapacTaHUs KOPHS
MIIICHHULIBI.

JIpixanue .3HadYeHNE IBIXaHUs B
PKU3HU pactenuit. [lornomenue
KHCJIOPOJIa TIPH JIBIXaHUH
JTUCTHEB, CTEOJISI M KOPHSI.

PocT v BUKEeHUE pacTeHUM.
Poct noGera. PaznpaxumocTtb
pacteHuil. JIBU>KeHHE pacTCHUM.
JIncroBas Mo3auKa.
DOTOTPONU3M, TEOTPOITHU3M.
Hactuu n Hyrauuu. PoctoBbie
NIBMOKEHUS PACTEHUH O
BJINSIHUEM CBETA — TPOIHU3MBI.
[lepuoanyueckue ABICHUS B
PKU3HU pacTeHui. JIlucronan.
[lepuon nokosi. 3MMOCTOMKOCTD
1 XOJIOJOCTOMKOCTb PACTEHUN.

PasBuTre 1 pa3MHOXEHUE
pactenuii. OcoObeHHOCTH
CTPOEHHSI OPTaHOB Pa3MHOKEHUS
pactenuii. [IpucnocoGnenus k
OIBUICHUIO Y PACTCHUI.
BereratnBHOE pa3MHOXKEHUE
pactenuil. JKu3Hb pacTeHHs Kak
1[€JI0T0 OPraHU3Ma

MecT 0OuTaHusl. BBISICHSIOT poib

OTACJIbHBIX MUHCPAJIBHBIX 3JICMCHTOB B
pacTeHuu. M3y4aroT NOrIomeHne BOAbI
KOPHEM H €€ Iepe/IBUKCHNE B CTEOECITb.

M3y4aroT pU3n0I0THYeCKUe U
OMOXMMHYECKHE OCHOBHI JIBIXaHUSI.
KiierouHoe cTpoeHue ucra. 3HaKOMSTCA
co cTaausiMu pocta robera. BeisicHst0oT
PUCIIOCOOJICHHOCTh PaCTEHUI K cpezie
oOuTaHus. 3HAKOMCTBO C
MOPO30YCTOMYMBOCTBIO PACTEHUI.
l3y4ueHne mpucrnocoOIeHHOCTH pacTeHUM
B Hallleil MECTHOCTH. 3HAKOMCTBO C
(akTopaMu, ONpeAEIAIOUIUMHI pa3BUTHE
pacTeHui. 3HAKOMCTBO C
[IPUCIIOCOOJICHUSIMU K OIBUICHUIO Y
pacteHuii. BereratuBHOe pa3MHOXKEHHE
pactenuii. [IpuBuBKka. BeinonHeHnue
Pa3JIMYHBIX OMBITOB 110 U3YYEHHUIO
PacCTeHUIi U COCTaBJICHHE MPOCKTHBIX U
mccrie1oBaTenbCKkux padot. Co3nanue
[pE3CHTAINH, TYOJINKAIUH,
cTeH/1a.anb0oMa.

3amuTa nNpoeKTa

Tema3.Ucciaenosanu
s N3 )KU3HU

(OCHOBHBIE METOIEI
CCIIEIOBAaHUS 32 KU3HBIO

S3HAKOMATCSI C OCOOEHHOCTAMU
NCCJICOOBAHUS 34 KU3HBIO ) KUBOTHBIX.




SKUBOTHBIX Ha 0ase
«Touxka
poctan(10yacoB)

PKHUBOTHBIX.

b ecrio3BOHOYHBIE JKUBOTHBIE.
[Ipocreiinue u
KHUIIIEYHOTIOJIOCTHBIE.
[Ipouecchl KU3HEAEATEIBHOCTH
[IPOCTEUILINX.

Paznpaxumocts. [Iutanue.
Brigeiaenue. JIBrmkeHne
[POCTEUIINX U
KHUILIEYHOIOJIOCTHBIX.

CtpoeHnue Tena
PKUBOTHBIX.OCOOEHHOCTH
CTpOCHUS U PYHKIINU KOXKH U €€
[IPOU3BOIHBIX.
Mopdonoruueckue u ¢
M3HOJIOTUYECKHE OCOOCHHOCTH
KOXKHBIX kene3. CBs3b Mexay ¢
M3UOJIOTUYECKOMN AESTETbHOCTHIO
OpraHu3Ma >KMBOTHOTO U €ro
crpoeHueM. [lnockue n
KOJIbYaThle YepBH. J(BHKEHNE
yepBeil. PazapaxumocTs.
ITutanue. Poin noKaeBBIX
yepBe B IEPEMEIINBAHUN
mouBsbl. [IusgBKHU: 0COOCHHOCTH
CTPOCHUSI, TUTAHUSI, IBXKCHUS.
3HaueHHUE MUSABOK.

[TumeBapenue. CylHoOCTb
nporiecca MUIIeBapeHHs y
0eCrO3BOHOYHBIX U
MMO3BOHOYHBIX )KUBOTHBIX.
JBOJTIOLIMSL CUCTEMBI OPTaHOB
MUIEBAPEHUS.

JIprxanue. Ouznonorus
neixanus. OOMEH BellecTB U
HHepruu OOMeH MUHEPATbHBIX
BEIIIECTB 1 BOJLI. BUTaMUHEI.

3HAKOMSITCS C OCOOCHHOCTSIMU CTPOCHUS
1 Gu3noaorueil 6ecrio3BOHOYHBIX U
[103BOHOYHBIX )KUBOTHBIX. [IpoBojsT
OIIBITHI 110 U3YYEHHIO BHEIIHETO CTPOEHUS
[IPOCTEUIINX KUBOTHBIX. M3ydaroT
BJIMSIHME BHEILIHEN Cpe/ibl HA OPraHU3Mbl U
WX PUCTIOCOOJICHHOCTh. YUaTcs
¢dbukcupoBaTh HHOOPMALIKIO C TOMOIIBIO
nHcTpyMeHToB UKT; oco3HanHo u
[MPOU3BOJIHLHO CTPOUTH COOOIIECHUS B
YCTHOM U MHUCbMEHHON (OpMe; CTPOHUTD
JIOTUYECKOE PACCYKJIEHUE, COCTABIIATH
[J1aH UCCIIEI0OBAaHUS U BBIACIATH TJIABHOE
B rpe3eHTanuu Co3gaHue npe3eHTaluu,
MyOIMKaIuK, CTeHIa.aTIb00Ma.

3amuTa NpoeKTa




TepMoperynsmusi.
[Ipricrioco0IeHHOCTh
XOJIOTHOKPOBHBIX U
TCIIJIOKPOBHBIX JXKUBOTHBIX K
HM3MCHCHUAM TCMIICPATYPHI.

JKene3sl BHELIHEN, BHYTPEHHEHN U
CMELIAaHHOM CEKpELUU.

HepBHas cucrema 1 oprassl
qyBCTB. PazipakumMocTs u
[MPOBOJUMOCTD. Y CIIOBHBIE U
0e3ycia0BHbIE pedIIEKCHI.
OBOJIIOLMS BbICILIEH HEPBHOMN
nesitenbHocTH (BH) y
[H03BOHOYHBIX )KUBOTHBIX.
Ananuzaropsl. [loBenenue
PKUBOTHBIX. BbipaboTka
YCIIOBHBIX peIeKcoB Ha
neiicTBue pa3IMyHbIX
pa3IpakUTeNIeH y pa3HbIX TPy
OpraHU3MOB

Tema 4. Uenosek kak
00BEKT UCCIEI0BAHUS
B Omonoruu Ha Gaze
«Touka pocta»(10u)

OcobeHHOCTH
HKCIIEPUMEHTAIBLHONU paboThI C
4eI0BEKOM. UepThl CXO/ICTBA U
pa3ianyus ¢ APYruMH rpynnaMu
PKUBOTHBIX. HeliporymopanbHast
perysus QyHKIUH opranu3ma.
['ymopanbHast perysanus
¢ynkuunit opranuzma. Hepsnas
perysanus QyHKIUI opranu3ma.
@DYHKIMOHAIBHBIE CHCTEMBI.
be3yciioBHbIE pedIIeKCh
YEIOBEKA.

BHyTpeHHss cpella OpraHu3Ma.
[10CTOSIHCTBO BHYTPEHHEH CPEIbl
opranusma. ['omeocras. Kposs.
KiImHM4YecKuil aHau3 KpoBU
4YEeJIOBEKa. 3aIUTHBIE CBOMCTBA
KPOBH.

3HAKOMSATCS ¢ OCOOCHHOCTSIMHU
HKCIIEPUMEHTAJIbHONU paboThI C ye-
noBekoM. HaxonsT uepTsl cxoacTBa 1
pa3auyus ¢ APYTUMU TpyNIaMu
KUBOTHBIX. [lonroroBka o0opynoBanus
TSI OIIBITOB.

3HAKOMSITCS C OCHOBHBIMU
(U3HOIOrMYECKUMHU CBOMCTBAMH
yesioBeka HellporymopanbsHas perymsinus
GyHKIMI opraHusma.

BHyTpeHHss cpelia opraHusma.
[10CTOSITHCTBO BHYTPEHHEN Cpeibl
OpraHu3ma. Y4arcsi OnpeaesiTh TPYIIbI
KpOBU. 3HAKOMSITCS U y4aTcs pueMam
PEaHNUMAIMOHHBIX JEUCTBUH. 3HAKOMSTCSA
CcO crioco0amMu JbIXaHus. 3HAKOMSTCS C
METOJIaMU M3yueHUsT QYHKIUH

MUIICBAPUTECIBHBIX XKEJIC3.

YyaTcs onpenensiTh 00beM MaMsTH,




CBepThIBAaHHE KPOBH.
MmMmyHuTet. TkaneBas
HECOBMECTUMOCTD. [ pyrmsl
KkpoBH. OnpeneneHue rpynmn
KpoBU. IlepennBanue KpoBu.

Ctpoenue u GyHKIUU OPraHOB
KpoBooOparieHus. Mopdosorus
1 (QU3UOJIOTHS CepALa.
Orniepanuu Ha cepale.
Peanumanus. [Ipuemsl pe-
AHUMAIlMOHHBIX TEHUCTBUI.
[IpoBoasiias cuctema cepaua.
JIBuKEHHE KPOBU TI0 COCY/IaM.
Jlpixanue. Bo3nyminas cpena.
['a3000MeH B JIETKUX M TKAHSX.
[TnmeBapenue. [IutarenpHbie
BEIIECTBA U MUIIEBIC MPOIYKTHI.
Metobl n3ydeHus: GyHKInH
MUIIEBAPUTENBHBIX xene3. BH/
U TICUXOJIOTHS.

[IpoucxoxaeHne u HeKOTOpbIe
0COOCHHOCTH TICUXUKHU.
OTpakeHHe B )KHBOUW M HEKUBOU
npupoje. OuryeHue u
Bocnpusitue. Nimo3uu,
MpEACTABICHUS TTAMSITH,
HaOmoieHus. OnpenencHue
00beMa ImaMsaTH, 00beMa
BHUMaHUs. [laMsATh, MbIIIIEHKE,
peub. Buasl namsiti. 3akOHBI
namsatu. [IpaBuna 3anmoMuHaHus.
l3yueHue JJoru4eckoro
MBIIJICHUS, BIUSHUE 10361 Ha
pe3ynbTaT NEITEIbHOCTH.
Omouuu. TeMrepaMeHr.
Xapakrtep. OnpeneneHre TUIIOB
TeMIIepaMeHTa. DMOLIUH U

BBISICHSIIOT CLIOCOOBI 3alIOMUHAHUS U
Pa3BUTHS IAMSATU U 00beMa BHUMAHUSI.
[IpaBuiia 3artomuHanus. OnpeneieHue
TUIIOB TEMIIEpAMEHTa. DMOLUHA U MUMHKA
nuna. [IpoBoadr uccnegoBaHus U
COCTaBIISIFOT OTUETHI [0 TEMaM:
1.Bnusiaue pu3nvecKux Harpy3oK Ha
pa3BUTHE MBILIECYHON CHCTEMBI

2. VcTopust OTKPBITUS KIETKU

3. Bpe,IIHBIC MPHUBBIYKH U UX BIIMAHUC HA
3J0POBLEC YCIIOBCKA

4. CriocoObl yiIydIleHUs! HaMsITH.

Co3naHue npe3eHTanuy, myonruKanuy,
cTeH/1a.anb00Ma.3aIuTa NpoeKTa




MHMHKA JIHUIIa

Tema 5.
OO011ebuonoruyec Kue
HCCIeI0OBAHUS
(3uaca)Ha 6aze
«Touka pocTa»

[" enetnka kak Hayka. OCHOBHBIE
MCTObI U3YUYCHUS I'CHCTHUKU.
[Ipucnoco01eHHOCTh
OpPraHU3MOB U €€ OTHOCH-
TEJIBHOCTb.

BrusHne 5K0JI0TrHYecKuX
(haKkTOpOB HA OPTaHU3MBI.
DKOJOTUYECKU MOHUTOPHHT.
OrnpezesieHne coaepKaHusi B
BOJIC 3arPSI3HSIOININX BEILIECTB.

DKOJOTrHYECKHe XapaKTEPUCTHKU
BHJ1a (PKOJIOTHYECKAs HUIIIA)

3HAKOMSATCS C UCTOPHE BOSHUKHOBEHUS
HAyKH T€HETHKA. 3HAKOMSTCS C
OCHOBHBIMHM METOJAMU U3YUCHUS
reHeTUKH. MOIebHbIH 00BEKT T€HETHKHI
— TUTOZIOBAst MyIIIKa JIpo30¢uIa.
Coneprxanue 1po30¢ I Ha MUTATEITLHBIX
cpenax. Pemaror 3agaun Ha HaclIeIOBAHUS
MMPU3HAKOB B F1 TPy MOHOTHOPUTHOM U
TUTHOPUTHOM CKPEITUBAHUH.

I/I3y11a10T HpI/ICHOCO6HeHHOCTB
OpPraHu3MoOB U €€ OTHOCHUTCIIbHOCTD.

V3y9ar0T BIMSTHAC YKOJIOTHUECKUX
(akTOpOB Ha opraHu3Mbl. [IpoBosT
DKOJIOTUYECKUN MOHUTOPHHT .
OnpenenstoT cofepKaHus B BOJIE
3arpsI3HSIONINX BEIICCTB.

CoOCTaBJISIOT SKOJIOTHYECKHUE
XapaKTEPUCTUKU BHU1a. COCTaBIISAIOT
OTYETHI TPOSKTHBIX U UCCIIEAOBATEIBCKUX
paboT mo Temam:

1.

HayuHble OTKpBITHS B TEHETHKE.

2. BiaustHue 9KOJI0rn4ecKkux (akTopoB Ha
OpPTraHU3MBI.

3. 3aBUCMMOCTBH BUJIOBOT'O Pa3HOOOpa3us
0T KOJIOTHYeCKUX ycinoBuid. Co3naHue
MPE3CHTAINH, TYOJIUKAIUH, CTEH 1A,
anpOoMa.3ammuTa NpoeKTa

6. KanennapHo-temaTu4eckoe IIaHUPOBaHue

No TeMbl 3aHATHH Bceero Jlata
Jdara ¢paxr.
/T 4acoB | TMPOB.
Tema 1. buoJsiorusi u ob6Js1acTu ucciaenopanus. (14.)
1 [BBenenune.O0nacTi UCCAEIOBAHNNA B OMOJIOTHH,




BO3MOXHOCTH IIPUMCHCHUA PE3YIbTATOB UCCIICAOBAHNUA.

CaMble HHTEPECHBIC HAYYHBIC OTKPHITHS B OMOJIOTHH.
Onucanue 3a1a4 U 00IIEH CTPYKTYPHI
HCCIICA0BATCILCKOM JeaTeabHOCTH. PaboTa ¢ KHUTOH,
Hay4HOU JIuTeparypoi. Mcnons3oBanue
00pa3oBaTeNbHBIX PECYpPCOB ceTH MHTepHeT.

[Ip.p.Nel «Hcnonv3oeanue 0bpazoeamenvpHbulx pecypcos
cemu Unmepremy

OCHOBHBIE TOCTYITHBIE METO/IbI HCCIIEOBAHUS.

Tema 2.UcciaenoBanus u3 xxu3au pacrenni. (10u.)

[IpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTUYECKUM
o0opynoBanueM. TexnukadbezomacHoCTH. OcOOEHHOCTH
MCCJICIOBAHUS TI0 U3YUYEHUIO )KU3HU PACTCHHIA.
[ToaroroBUTENbHBIE PAOOTHI 110 Y4EOHBIM OIIBITAM C
pactenusmMu. OpraHbl paCTEHUN U UX KIETOYHOE CTPOCHUE.
[IpuroToBneHne MUKpOIpenapara u paccMaTpruBaHUE
pPACTUTEIBHBIX KIETOK B MUKPOCKOIL. JIab.p. Nel « Texnuka
bezonacnocmu. Ilpucomosnenue mukponpenapama
pacmumenbHOU K1emKuy»

1

XUMHYECKUN COCTAB KIETOK pacTeHuil. OCHOBHBIE
BEII[ECTBA PACTUTEIHHON KJIETKH. ONBITHI TTO MOCTYTUICHHIO
BEILIECTB B PACTUTEJIBHYIO KJIETKY.

Vlab.p. Ne2 « Onvimul no nocmynjieHuto eujecma 6
PACMUmMenbHyIo Kiemky»

VcTopust OTKPBITHS U U3YYCHUS KJIIETOYHOTO CTPOCHHS
pactenuii. CTpoeHue pacTUTENbHBIX KIeTOK. OCHOBHBIE
CBOMCTBA LUTOIJIa3MBbl. J[BH>KEHHE LIUTOIJIa3MbI B
kneTke. Knetounas memOpana u ee QyHKIIHH.
OpraHou/ibl KJI€TKU. BKiItoueHus u 3amacHble BEUIECTBA B
kieTke. Kpuctainuyeckue BKIIOYEHUS B KIIETKE.
3HaYCHHE 3aMaCHBIX BEIIECTB B KIIETKE.

dortocunTes. Mcropus oTKpbITHS Mpoliecca (OTOCHHTESA.

JTuct xak opran goTtocuHTe3a. XJI0POTUIACTHI B XJIOPO(HILI.

Kocmuueckast poJib 3€JIEHOT0 pacTeHHs. MexaHu3M U
XUMU3M Tporecca poTocuHTe3a.

BrusiHue oKpyXarIuX YCIOBUN HA (POTOCHHTE3.
Brusinue TemnepaTtypsl Ha GoTocuHTE3. Biusiaue yrie -
KHCIIOTO Ta3a Ha JOTOCHHTE3.

Jlab.p. Ne3 «Bruanue memnepamypuvl Ha pomocunmes.
[locmpoenue memnepamypHot Kpugou. Bausnue yane-
KUC020 2asa Ha homocunmes»




BoHblii peskxuM pacteHuid.Posib BOIbI B )KM3HU PACTCHUH.
[lornomenue BoAbl KOpHAMU pacTeHui. [Tyt
nepeIBKEHHS BOJIbI 110 pacTeHuto. KopHeBoe naBienue,
TpaHCTIUpAIHs, TyTTaIusl.

Viab.p. Ned « BooHuwlil pescum pacmenuil. ucnapenue 00bvl
TUCMbAMU NPU PAZHBIX BHEUWHUX YCTOGUSX )

J{prxanve.3HaueHUE IbIXaHUs B )KU3HU PACTCHUM.
Du3noornueckue 1 OMOXMMHUYECKHE OCHOBBI IBIXaHUS.
Kiterounoe crpoenue nucta. [loriomenue kuciopoia mpu
IIBIXaHUH JINCTHEB, CTEOISI M KOPHS.

PocT u nBmxeHue pacreHuii. OOIMe TOHATHS O POCTE
pacrennid. Pa3sl pocta. BHyTpeHHUE yCioBuUs pocTa
pactennii. Konyc Hapacranus ctebins. Poct mobera.
Pa3npaxxumocts pacreHuid. J{Buxkenue pacteHui. JIncrosas
Mo3anka. dororponusm, reorponusm. Hactuu u Hyranun.
PocToBbIe IBUKEHHS pACTEHUM 1O BIMSHUEM CBETA —
TPOIU3MBI.

Pasmuoxenne pactenuil. OCOOEHHOCTH CTPOCHHS OPTaHOB
pa3MHOKeHHUs pacteHui. [TpubLa.

["'erepocTunus (pasHocronduaTocTs). [IpucrnocobiaeHus k
OIBUICHUIO Y PACTCHMIA.

BereraruBHoe pasmHoxkeHue pactenuil. [Ipususka. JKuzHp
pacTeHHs KakK LIEJIOCTHOIO OpraHu3Ma.

10

Viab.p. Ne5 « M3yuenue cmenenu 3aepsaznenus 6030yxa no
TUuCmbaM»

Vccnenoanue «OnpeneneHne CTeNeH! 3arpsi3HeHus
BO3/1yXa I10 JIUCThSIM PAaCTEHUN»

Tema 3. UccaenoBanus u3 :xku3Hu ;KUBOTHBIX (10 yacoB)

(OCHOBHBIC METOJIBI HCCIEOBAHUS 32 JKU3HBIO
’KHBOTHBIX.beCII03BOHOYHBIC JKHBOTHEIE.
[Ipocreiimne 1 KumevyHonoJocTHeIe. [Iponeccsr
PKU3HEIEATENIbHOCTH TPOCTENIINX. Pa3apakuMOCTb.
[Iuranue. Boinenenue. /[BuKeHrne NpOCTEUIINX U
KHIIIEYHOIOJIOCTHBIX.

1

CtpoeHue Tena ;kuBOTHBIX.OCOOEHHOCTH CTPOEHUS U
(YHKLINU KOXKH U ee TPOU3BOIHBIX. Mopdosoruueckue u
buznonornyeckre 0COOEHHOCTH KOXKHBIX )kene3. CBs3b
MEXTY (PU3NOIOTHIECKON JeSITeTbHOCTHIO OpTraHn3Ma
PKUBOTHOTO M €TO CTPOCHUEM.

[1;10cKME U KOJIbUaThie YEPBU. [BUKEHUE YEPBEN.
Pasnpaxxumocts. [Iutanue. Ponb 10XKAEBBIX YEpBEHR B
nepeMeIMBaHruy MOYBHI. [IUsIBKH: 0cOOEHHOCTH

CTPOCHUS, IMTAHUSA, IBUXKCHUS. 3HadyeHME MUSIBOK.




4 Mumesapenne. CyUHOCTb IPOLIECCa MUMIEBAPCHHS Y 1
0ECII03BOHOYHBIX U IIO3BOHOYHBIX )KUBOTHBIX.
JBOJIIOLMS CUCTEMBI OPTaHOB NuIeBapeHus. [Iume-
BapeHUE B POTOBOM IIOJIOCTH U kenynake. [InmeBapenue B
PKETyJIKE )KBauHbIX JKUBOTHBIX. [IuiieBapenue B
kuiieyHuke. [IurarenpHble BeniectBa. KauecTBeH - Hble
peakiynu. DepMEHTATUBHBIN XapakTep peakiui
PaCIICIUICHHS] TUTATEJIbHBIX BEIIECTB.

S I[BIXﬁHI/Ie.q)I/I?;I/IOJIOI‘I/ISI JAbIXaHUs. 3aBUCUMOCTH JbIXaHUA 1
AQHAMHUI OT YCIIOBHH BHeIIHEH cpeabl. OcoOeHHOCTH
JAbIXaHWA IITUI U HBIPAIOIMIUX )KUBOTHBIX.

6 |06Mmen Bewects 1 sHepruu. [Turanue. O6MeH Bemects — 1
ocHOBHas (pyHKIHA xku3HH. OOMeH OenkoB. OOMeH
YTJIEBOJIOB M KHPOB. OOMEH MUHEPAIbHBIX BEIIECTB U
BO/bl. BuTamunbl. BHelmHne npu3Haky aBUTaMUHO3A.
OOMeH SHepruu B OpraHu3Me.

BnusiHue TemnepaTypsl Ha aKTUBHOCTD KUBOTHBIX U
oKpacky Tena. TepMoperymnsus.

[Tprcroco0IeHHOCTh XOJIOAHOKPOBHBIX U TEIIOKPOBHBIX
PKUBOTHBIX K H3MEHEHHSIM TEMIIEPATYPHI.

8 |BuytpenHss cexpenus. JKene3sl BHEITHEH, BHyTpeHHeH n| 1
CMEIIaHHOM CeKpenuu. BHyTpeHH:s cexpe - U y
BBICILINX JKUBOTHBIX. [ OpMOHBI U UX BIHSHHE Ha
opranusMm. Jlakrarus. O6pa3oBaHue U BhIICTICHUE
MOJIOKA.

9 |HepBHas cucTeMa M OpraHbl UyBCTB. PaspaxuMocTs u 1
MPOBOAUMOCTb. Pa3BuTHE HEPBHOM CUCTEMBI U
BPO’KJICHHOE IIOBEJCHUE )KUBOTHBIX. Y CIIOBHBIE U
0e3yCIIOBHBIE PEQIIEKCHI.

10 DBOJIIOLMS BhICIIEH HepBHOU festenbHocTH (BH/) y 1
MO3BOHOYHBIX KMBOTHBIX. AHanu3aTopsl. [loBenenue
PKUBOTHBIX. BBIpaOoTKa YCIOBHBIX pedIeKCOB Ha
eNCTBHE Pa3IMYHBIX pa3pakUTeNIel y pa3HbIX Py
OpTaHU3MOB.

JlabopaTopHblii NPaKTUKYM ,C UCNI0JIL30BaHUEM 000pyaoBanus «Touku pocray :

5.
6.
7.
8.

Peakuust mpocTelmux Ha pa3TUYHbBIE pa3IpaKUTENH (COJb, YKCYCHAs KUCIIOTA, CBET).
Peakuus noxneBoro yepBs Ha IEMCTBUE PA3IUYHBIX Pa3APAKUTEICH.

JIBH>KEHNE MEAUIIMHCKON MUSIBKH.

JlelicTBrE XKETYyTOUHOTO COKa Ha OeJIOK B Kpaxmall. [[BeTHbIe peakiuu Ha OENIOK.

5.Bnusinue TemnepaTypbl Ha aKTUBHOCTbh 36MHOBO/IHBIX.

HccaenoBarejibckie U MPOEKTHBIE PA0OTHI:
1. MoaudukarmoHHass ”3AMEHYNBOCTh KUBOTHBIX.



2. Tlpocreiimme Kak moka3arejab YUCTOTH BOJOEMOB.

3. DKOJIOTHYEeCKHUE MOCIEICTBUS U X BIUSHUE HA KUBOTHBIX.

4. Ponb MEIMLIMHCKUX NUSIBOK B )KU3HU YEJIOBEKA.

Tema 4. YestoBek kak 00beKT ucciaeg0BaHus B 0uosioruu (104)

Oco0eHHOCTH IKCIIEPUMEHTAIbHONU PabOThI C UETI0BEKOM. UepThl CXO/ACTBA U PA3JINYMS C IPYTUMHU
rpyIIamMy KUBOTHBIX. [ToAroToBKa 060PYHOBaHUS ISl OTIBITOB.

Perynsaums ¢pynkuuii opranuzma.Opranusm kak 1enoe. HeliporymopanbHas perymsius QyHKIui
opranusma. ['ymopanbsHas perysaius GyHKIuil opranuzma. HepBHast perymsiius QyHKIMiA opraHu3ma.
OyHKIMOHATbHBIE ccTeMbl. bedycnoBHble pediiekchl ueaoBeka. BHyTpeHHss cpefa opraHu3Ma.
[TocTossHCTBO BHYTpEHHEM cpenbl opranusma. I'omeocras. KpoBs. KinHnueckuil aHaiau3 KpoBU YEJIOBEKA.
3amuTHBIE CBOMcTBa KpoBU. CBepThIBaHuE KpoBU. IMMyHHTET. TKaHEBass HECOBMECTUMOCTD. ['pyminbl
kpoBH. Onpenenenue rpynn kposu. IlepennBanue KpoBu.

Ctpoenure u GyHKIIMH OpraHoB KpoBooOpameHusi. Mopdomorust u ¢pusnonorus cepana. Onepanuu Ha
cepaue. Peanumanus. [Ipuemsl peanHnmManoHHbIX AeicTBUM. [IpoBoasas cucrema cepaua.
DJIEeKTpUUYECKUE SIBJICHUS B cepale. ABToMarus cepaua. Perynsuus cepaeuHoi aesrenbHocTd. [lynbe.
JIBukenue kpoBu 1o cocyaam. OyHKIHOHaNbHBIE MPoObI. [[pixanue.Bo3ayminas cpeaa. ['a3oo6meH B
JIETKUX U TKaHsX. JpIxaTtenbHble ABUKEHUs. Perynsuus 1pIxanus.

[TumeBapenue. [IutarenbHbIe BElIECTBA U MUILEBbIE MPOAYKTHL. MeTObI U3ydeHHS (PYHKIIMIA
NUIIEeBapUTENbHbIX kKeine3. [lepeBapruBanue u BcachlBaHWE NUIIM. Perymsmus nuieBapeHus.
[Tonnep:xkanue MOCTOSAHCTBA MUTATEIBHBIX BEWIECTB B KpOBH. LIeHTpsI ronona u Haceimenus. BHJI u
ncuxosnorus. [IpoucxoxaeHne u HEKOTOpble 0COOEHHOCTH NMCUXUKU. OTpakeHNE B KUBOW U HEXXUBON
npupoze. Omyienue u Bocrpustie. iuito3uu, npeacrapieHus namsT, Haomoaenus. Onpenenenue
o0beMa namsTu, oobema BHUMaHus. [lamsaTh, MpllIuIeHUe, peub. Buasl namatu. 3akons! mamsatu. [IpaBuna
3allOMUHaHUs. M3yueHne Tornyeckoro MbIIIEHHS, BIUSHHAE O3Bl HA PE3YJIbTAT JEATEIBHOCTH. DMOLMH.
Temnepament. Xapakrep. OnpeneiacHue TUIIOB TEMIIEPAMEHTA. DMOLIMM U MUMUKA JIUIIA.
JlabopaTopHbIii NPAKTHKYM:

6. Onpenenenre 4acToThl CEPACYHBIX COKpAILEHNU B 3aBUCUMOCTH OT pu3ndeckoi Harpy3ku. 7. [Tpuembl
pE€aHUMALIMOHHBIX JIEUCTBUM.

8. MuKpOoCKONHMUYECKOe CTPOCHUE KIETOK

9. HapymieHue cBOHCTB O€JIKOB IPU ACUCTBUM HA HUX AJIKOTOJIS.

10. [eiicTBHe aHTHOMOTHKOB HAa (DEPMEHT CITFOHBI.

HccnenoBaresbckue U NPOeKTHbIE padoOTHI:

1.BnusiHue ¢pusznyeckux Harpy30K Ha pa3BUTHE MBIILIEYHON CUCTEMBbI

2. HWcropus OTKPBITHS KIETKA

3. BpenHble MPUBBIYKY M UX BIUSHHIE HA 3/I0POBBE YEIIOBEKA

4. CnocoObl yiay4llleH!s MaMsTH.

Tema 5. O6medononoruvyeckne ucciaenoBanms (3uaca)

I enernka kak Hayka. OCHOBHBIE METO/IbI U3yYEHUS T€HETUKH. MO/IebHBIN 00bEKT Fr€eHETUKU — IIJI00Bast
mymika apo3oduia. Coaepkanue Apo30(hui Ha MUTATENbHBIX Cpeiax. AHATN3 HACIEIOBAHUS IPU3HAKOB B
F1nmpu MoHOTMOpUAHOM U IUTHOPUIHOM CKpetBaHuu. [Iprcroco6IeHHOCTh OPraHu3MOB U €€
OTHOCHUTEIIBHOCTb.

Bnusinue sxonorndyeckux (pakTopoB Ha OPraHU3Mbl. DKOJIOTMYECKHI MOHUTOPHHT.

Omnpenenenue coep:kaHus B BOJE 3arps3HSIONINX BEIIECTB.

DKOJIOTHYECKHE XapaKTePUCTUKY BUA (IKOJIOTHYECcKas HUIIIA).

JlabopaTopHBIi NPAKTHKYM:

4. AHanu3 HACJIeOBaHMsI MPU3HAKOB B F1 Ipr MOHOTHOPUIHOM U TUTHOPUIHOM CKPEUTUBAHUU (HA



pUMepe MYITKH IPO30(PHUIIBI).

5. OnsIThI IO U3YYEHUIO MTPUCTIOCOOICHHOCTH OPTaHU3MOB K YCIIOBUSIM CYIIECTBOBAHMS: IPEBpAIllEHUE
HA3eMHBIX (DOpPM pacTeHUl B BOJAHYIO ()OpMYy B HA000POT (TpagecKaHIus, BOJOKpAc, TUTpoduiIa).

6. CocraBieHne 3KOJIOTrHYECKON XapaKTePUCTUKU BUIA, TTACTIOPTH3AIMS KOMHATHBIX PACTCHUH.
HccnenoBareibckne M NpoeKTHbIE padoOTHI:

1. HayuHble OTKpBITHSI B TEHETHKE.

2. Bnusinue sxonornyeckux (pakTOpoB Ha OPraHU3MBL.

3. 3aBUCHUMOCTH BUIOBOIO Pa3HOOOPa3Hsl OT IKOJOTHUYECKUX YCIOBHMA
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