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1. IlosicHuTEIBLHAS 3aNIMCKA

[Iporpamma BHeypouHO# aestensHOCTH «lMccnenoBanust B OMOJOTHI COCTaBlIeHA IS
ygamuxcs 10-11 KJIaccoB M COOTBETCTBYET TpPEOOBAHUAM, MPEIbABISEMBIM K METOIUKE
OpraHM3aly UCCIIEN0BATEIbCKON AESITENIBHOCTH IKOJIBHUKOB.

Pabowas mporpamma 1o BHEYpO4UHOH nestenpHOCTH «MccmemoBaHuss B OMOJOTHI»
pacKphIBa€T OCHOBHBIE pa3JeNibl MPOrpamMmbl, (OPMBI W METOIBI PA0OTBI C yYaIIUMUCS.
OCHOBHBIM ~ METOJMYECKUM  HOJIXOJOM B  paMKax JaHHOW HIpOrpaMMbl  SIBJISETCS
«HATYPATUCTUYECKUI» MOAX0J: 0OydeHHEe W BOCHUTAHWE JIETeH Ha MPHUMEPE JKUBBIX, «pealib-
HBIX» 00BEKTOB, CYIIECTBYIOUINX B €CTECTBEHHBIX YCIOBUSX.

[Iporpamma «MccnenoBanus B OHOJIOTUHM» OTHOCUTCSI K €CTECTBEHHOHAYYHOMY
HaIpaBJIEHUIO BHEYPOUHOH AedTenbHocTH ydamuxcs 10 - 11 knaccos.

Cpoxk peanuzanuu nporpammsl - 2 rona. [Iporpamma cocraBieHa ¢ yueTroM TpeOOBaHUi
dIr'oC COO.

[Iporpamma BHeypouHol aedrenbHocTu «MccnenoBanus B Ouonorum» 10-11 xmaccel
cocTaBlieHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOro 00pa3oBaTEeIbHOTO CTaHAapTa
cpenHero oOmiero oOpa3oBaHMs, YTBEP)KJIEHHOTO MpHKa3oM MuHuctepcTBa oOpa3oBaHHs U
Hayku Poccuiickoit ®enepaunu ot 17.05.2012 r. (Ilpukaz Ne 413 «O6 yreepxaenuun ®I'OC
cpenHero oomero oopa3oBaHus»), a Takke [IporpaMmbl 35IeKTHBHBIX KypcoB. buomorus. 10 -11
kiacchl, (aBTopel: B. . CuBornazos, U. b. MopsynoBa. Coopnuk 4., uza. poda, 2014).

[Iporpamma BHeypouHOU nesitenbHOCTH «MccnenoBanuss B OuMoJiornn» MpeaHa3HaueHa
mrst yqamuxcss 10-11 kimaccoB, yBICKaIOMUXCS MPOSKTHOM M HCCIEAOBATEIbCKON paboToiil. B
TAHHOM Kypce MMEETCSl BO3MOKHOCTh NMOBTOPUTh M YIIIyOMTh 3HaHMS MO pas3zaenaM OHOJIOTHH
yyamumucss 10-11 kmaccoB, 4TO MOXKET NPUTOAUTBCS mpu moaArotoBke k EI'D, a Takxke
c(opMHpOBaTh NPAKTUYECKHUE HABBIKU M Pa3BUTh UCCIIEA0BATENILCKUE YMEHUS yUalUXCS.

®I'OC cpennero obOpa3zoBanusi TpeOyeT HCIIOIL30BaHHMS B 00pa30BaTEIbHOM IPOIECCE

TEXHOJIOTUH JIeSITEJIBHOCTHOTO THUIMA. METObl MPOEKTHO-UCCIEA0BATEIbCKON IESITEILHOCTH
OmnpeneseHbl KaK OJHO M3 YCIOBHUU pealn3alldd OCHOBHOW 00pa3oBaTeIbHOW MPOTPaMMBI.
CoBpeMeHHbIEC pa3BUBAIOIINE MTPOTPAMMbl BKJIIOUAIOT MPOEKTHYIO JAEATEIBHOCTh B COJEpKaHUE
Pa3IUYHBIX KYpPCOB M KYPCOB BHEYPOUHOU JIEATEILHOCTH. 3HAHUSA U YMEHHUS, HEOOXOIUMBbIC JIJIst
OpraHU3aIuy TPOCKTHOM M UCCIIEIOBATEILCKON IEATEILHOCTH, B OyIyIlleM CTaHYT OCHOBOM JIJIst
OpraHu3aly HayYHO-HCCIIEIOBATEIbCKON JEATEIbHOCTH B BYy3aX, KOJUIEHKAaX, TEXHUKyMax U
T.1. Kpurepuem ycnemHocTu nogpocTka CTAHOBUTCS. HE CTOJIBKO Pe3yJIbTaTUBHOCTh B U3yYEHUU
IIKOJBHBIX MPEAMETOB, CKOJIBKO OTHOIIEHHE 4YeJIOBEKa K BO3MOXKHOCTSAM COOCTBEHHOTO
MTO3HAHMS U MPEe0Opa30BaHUs MIPUPOIbI, HICTOPHH, CAMOTO CeOsl.
B kypce «MccnenoBanus B OMOJIOTUN» MOXKHO BBIIEIUTH TPU OCHOBHBIX HAIpaBIICHUS:
1. MccnenoBanus U3 )KU3HU PACTEHUIA.
2. UccaenoBanus U3 )XKU3HU KUBOTHBIX.
3. buonorunyeckue UCCICAOBAHUS YEIIOBEKA.
Taxxke mpeaokeHo HECKOIBKO padO0T IKOJIOTUYECKOM HAIPABICHHOCTH.
Ilens Kypca:

v/ pacipeHue Kpyro3opa 1o OCHOBHBIM BOIIPOCaM OMOJIOTHH;

v’ pa3BHUTHE MCCIEI0BATENLCKIUX YMEHHH.
3aoauu:

v pacIIUpHUTh KPYro3op y4aliuxcs IO OTAEIbHBIM BONpOcaM (PU3HOJIOTHH W AaHATOMHHU

JKUBBIX 00BEKTOB;



v/ 10Ka3aTh 3aBUCHMOCTh KHBBIX OPraHU3MOB OT PA3HOOOPA3HBIX HKOJOTHYUECKUX
(baxTopoB;

v TIPOJO/DKUTH Pa3sBUTHE CIIOCOOHOCTH YYAIIMXCA K MBICIUTEIBHBIM OIEPAlUsIMA  —
aHaIM3y, CHHTE3Y, CPABHEHUIO, 0000IIEHHIO, KIIacCU(UKAIINH, a TAKKE UX IPOU3BOTHBIM
— TBOPUYECTBY M a0CTParupoBaHHUIO;

v\ IOPOJOJDKMTH OOYYEHHE INKOJILHHMKOB CIIOCO0AM  CaMOCTOSATENBHONW —OpraHM3aliu
y4eOHOH NeITeNbHOCTH — MOTHBAIMH, INIAHUPOBAHUIO, CAMOKOHTPOJIIO, pedIIeKCHU TIPU
BBIINIOJITHCHHUHW UCCIICA0BATCIILCKUX U IPOCKTHBIX pa60T;

v IIPOJOJDKUTH OOyYEHHE ydaluxcsi pabore ¢ pasiIMYHBIME MCTOYHHUKAMH WH(OPMAIINH,
BKJIIOUAsi JJIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI.

2.00mas XapaKTepuCTUKA KypPca BHEYPOYHOM 1eATeIbHOCTH.

[IporpamMma BHEYpOYHOM JAESATEIBHOCTH IO OOIIEUHTEIJIEKTYaIbHOMY HaIpPaBICHUIO
«HccnenoBanusi B OHOJOTUM» B TIOJTHOM MEPE COOTBETCTBYET TOJOKCHUSM KOHIICTIUN
o0ydenus. OHa TO3BOJISET YUYAIIUMCSI OCYIIECTBUTH JBPUCTUUYECKHE TPOOBI, OICHUTH CBOU
MOTPeOHOCTU ¥ BO3MOYKHOCTH.

[Iporpamma paccuurana Ha 68 yacos, o 1 yacy B 10 u B 11 xmacce.

[Iporpamma coctaBnena ¢ ydetom tpedoBanuiit ®I'OC. I[Iporpamma comepXuT 3HaHUS,

KOTOPBI€ BBI3BIBAIOT y YYaIIUXCS TMO3HABATEIBHBIM WHTEPEC W TPEICTABISIOT IEHHOCTh TMPHU
noarotoBke kK caade EI'D mo Gwonoruwm, a Takke a1 00ydeHus B By3ax. B aTom 3akimouaercs ee
MOTHBUPYIOIIMM TNOTEHUHMA]. 3HAHUS, IMOJIydeHHble NpHU OOyYEeHUU IO JAaHHOW Mporpamme,
crocoOCTBYIOT (POPMUPOBAHHUIO COIMATLHO aKTUBHOU JTMYHOCTH.
OcoOeHHOCTH co/ep KaHUsI TIPOTPaMMbl U BUJbI JESITEIBHOCTH YYalUXCS B XOJE OBJAJCHUS
3HAHUSIMM U YMEHUSIMHM, TPEAYCMOTPEHHBIMM TPOrPaMMOM, Jal0T BO3MOXHOCTH JUIf
WCIOJIb30BAHUS PA3IUYHBIX METOJ0B U (QopMm oOydeHHs (MHAMBHUIYaJIbHBIX, TPYIIOBBIX,
HarJIAHBIX, CJIOBECHBIX: TEOPETHUYECKHUE HCCIIEOBaHUS, CAMOCTOATENbHBIE SBPUCTHUECKUE
poOBbI).

Cogep:xaHue MporpaMMbl paclpesie]IeHO0 BO BPEMEHHU € YYETOM €ro JA0CTaTOYHOCTH JIst
KauyeCTBEHHOTO M3Y4YEeHUS MaTepHala U MOoJy4eHHsl 3aIUIaHUPOBAHHBIX PE3yIbTATOB.

OcHoBHbIE METOJIbI U GOPMBI PabOTHI C IETHMHU.

OCHOBHBIM METOJUYECKHM TMOJXOJOM B paMKax JaHHOW MpPOTrpaMMbl SIBIISETCS
«HATypaTMCTUYECKUN» TOJAXOJ - T.e. 00yd4eHHE M BOCIHUTAaHUE AECTed Ha MPUMEPE KUBBIX,
«pealbHbIX» 00BEKTOB, CYIECTBYIOIINX B €CTECTBEHHBIX YCIOBUSX.

CemuHap u jekuus kKak gopma oOydeHHs MpeArnoiaracT O3HAKOMJICHHE Y4allluXCS C
OCHOBaMHU  HCCJIEIOBATENLCKOM palOThI: TOATOTOBKOM K HCCIEIOBaTeNIbCKOH pabore,
COCTaBIIEHUEM IUIaHA MCCIEA0BATEIbCKON PadOThI, MPOBEACHUEM UCCIIEOBaHUS, 0(OPMIEHUEM
HCCIIEeIOBATENIbCKON PabOThI, MOATOTOBKON K 3allUTEe paOOTHI.

DkckypcuoHHast popma 00ydeHHs IpeanoiaraeT 03HaKOMJICHUE YYAIIUXCS C PeaTbHBIMU
00BEKTaMU U SIBICHUSIMH IPUPOIBI

CamocTosaTenbHas McclefoBaTenbckas paboTa ydamuxcs BKIIOYAET: TOCTAHOBKY Ilesei
W 3aJla4 MCCTIeI0OBaHUsl, BRIOOp METOIUKH, TUIAHUPOBAHUE MCCIIENOBaHMs, cOOp MaTepuana, ero
MEePBUYHYI0 00pabOTKy, aHAIW3 W OCMBICIICHHE TMOJYUYEHHBIX [AHHBIX, HAMHCAHHUE OTYeTa
(cTaTbu, IPOEKTA), €r0 3alUTY Ha KOH(PEPEHIUH.

[Ipy BBIMOTHEHUH CAMOCTOSITENLHBIX MCCIEI0BATENbCKIUX pabOT ydaluecss MOTYT
MOJIb30BATHCSI METOJIMYECKUMH JITOPUTMAMM, KOTOPBIE SIBISIOTCS HEOTHEMJIEMOM COCTaBHOM



YacThI0 NPOTPaMMbl M TO3BOJSIOT B OOLIMX 4YepPTax BECTH HCCICIOBAHHS CAaMOCTOSATENBHO.
OyHKIMSA [pernojaBaTesied Ha 3TOM  OTPAaHUYHMBAIOTCA  KOHCYJAbTALMAMH M OOIIUM
«KYpHpOBaHHEM) IIpoliecca pabOoThI.

3. Pe3yabTaThl 0OCBOEHHS Kypca BHEYPOYHOIi 1esiTe TbHOCTH.

B pesynbrare BHEYPOUYHOW NEATEIHPHOCTH Yy BBITYCKHUKOB CpEIHEH IMKOJBI OymayT
chOopMHUPOBaHBl  JIMYHOCTHBIC, IIO3HABATEIbHBIC, KOMMYHUKATUBHBIE U  PETYJISTHUBHBIC
YVHUBEpCaJIbHBIC YIeOHBIC NEHCTBHUS KaK OCHOBA Y4EOHOTO COTPYIHUYECTBA U YMCHHS YIUTHCS B
OOIICHUH.

JIuunocmmuvle ynueepcanvHole yueoHvle Oelicmeus:

VU4auuics HAyYumcsi:

- TIOJIOKUTEIILHOMY OTHOTICHUIO K MCCIIEI0BATEIBCKON S TEILHOCTH;

- MpUOOPETET MHTEPEC K HOBOMY COJICPKAHHUIO M HOBBIM CITOCO0aM TI03HAHWS,

- COPUCHTHPYETCs Ha MOHUMaHHE MPUYNH YCIieXa B UCCIICOBATEILCKON JCSITEILHOCTH, B TOM
quclie Ha CaMOAaHAJM3 M CAaMOKOHTPOJIb pe3yibTaTa, Ha aHAJNU3 COOTBETCTBHUS PE3yJIbTaTOB
TpeOOBaHUSAM KOHKPETHOW 3ajade, NMOHWMAHWE TMPEIIOKESHUN W OICHOK YYHTENs, B3POCIBIX,
TOBapHIIEH, POJIUTEIIEH;

- npuoOpeTér CcrmocoOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHUEB  YCIICIIHOCTH
HCCIIeIOBATEIIbCKON JCSITEITLHOCTH.

yaawuiicsi NOIY4Um 803MOANCHOCMb 0I5l YOPMUPOBAHUSL

- BHYTPCHHEH TIO3WIIMM Ha YPOBHE IOHMMAaHHs HEOOXOJUMOCTH HCCIIEI0BATEIbCKON
JESTETbHOCTH, BBIPQ)KEHHOTO B TNPEOOJIaJaHUU TI03HABATEIBHBIX MOTHBOB M TPEANOYTCHHUU
COLMAIBHOTO CrI0co0a OIEHKH NI TEITLHOCTH;

- BBIP@KEHHOM NO3HABATEJILHOM MOTHBALINU;

- YCTOMYMBOTO MHTEpPEca K HOBBIM CIIOCO0OAaM MO3HAHUSI.

Ilo3nasamenvhsle yHusepcanbHble yueoHble OClicCeus

VU4QUUICS HAYYUMCSL.

- IPOBOJIUTH MCCJICIOBAHUSI 0OBEKTOB KUBOH MTPHPO/IBI;

- 00BSACHATH 00IIEONOIOTHYECKIE 0COOCHHOCTH;

- pacro3HaBaTh METOIbl U3y4YCHUsI 00BEKTOB )KMBOI IMPUPO/IBI;

- paboTaTh C JJabOpaTOPHBIM 00OPYIOBAHUEM U ITPUEMaMHU PAOOTHI C HAM;

- 00BACHATH (PU3UOJIOTUYECKHUE TTPOLIECCHI, MPOTEKAIOIINE B )KUBBIX 00BEKTAX;

- OOBSCHATh aHATOMHYECKOE CTPOCHHUE JKUBBIX OOBEKTOB;

- OCYIIECTBJIATh TOWUCK HYXHOW HH(OPMAIUK JUIsS BBIMOJHEHUS Y4EOHOTO HCCICIOBAHUS C
UCIIOJIb30BAHUEM YYECOHOW W JOTIOJIHUTEIILHOW JMTEPATyphl B OTKPHITOM HH(DOPMAIMOHHOM
MPOCTPAHCTBE, B T. 4. KOHTPOJIMPYEMOM IpocTpaHcTBe MHTEpHET;

- HCMOJB30BaTh 3HAKHU, CUMBOJIBI, MOJENH, CXEMBbI JJisl pElIeHUs MMO3HABATENbHBIX 3a/Jad U
MIPEJICTaBICHUS UX PE3YyIbTaTOB;

- BBICKA3bIBAThCsI B YCTHOM M MUCbMEHHOM (opmax;

- OPHEHTUPOBATHCS HA Pa3HbIE CIIOCOOBI pelIeHHs TO3HABATEIBHBIX UCCIIEIOBATENLCKUX 3a/1aY;

- aHaTTU3UPOBATH OOBEKTHI, BHIACTSATH TTIAaBHOE,

- YCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U;

- CTPOUTH paccyxkaeHust 00 00beKTe;

- BHUJIETh MPOOJIEMBI, CTaBUTh BOIPOCHI, BBIJIBUTaTh THUMOTE3bI, MIAHUPOBATH U TMPOBOIHUTH
HAOMIOJIEHUST U DKCIEPUMEHTHI, BBICKA3bIBATh CYXKICHHS, JI€IaTh YMO3AKIIOYEHHUS W BBIBOJBI,
apryMEHTHUPOBATH (3aIUIIATh) CBOH UJICH.



VUQUUICA NOSYYUM 803MOICHOCb HAYYUMBCA:

- paboTaTh C TOTOBBIMU MUKPOIIPENIapaTaMu M U3TOTOBIISATH MUKPOTIPETIAPAThI;

- CTaBUTH (PU3HOIOTUYECKUHN IKCTIEPHMEHT;

- paboTaTh C ONTUYECKUMHU PUOOPaMU 1 Ta0OPATOPHBIM 000PYIOBAHHUEM;

- MOI0MPaTh OOBEKT ISl SKCIIEPUMEHTA B COOTBETCTBUH C TIOCTABJICHHBIMU 33/1a4aMU;

- YETKO U JJAKOHWYHO (POPMYIIMPOBATH IIETH U BBIBOIBI IKCIIEPHUMEHTA;

- Ipu 0OpMIICHHH PadOT COOIOAATH HATJISTHOCTh, HAYYHOCTh M SCTETUYHOCTb;

- IPOBOJIUTH 3KOJIOTUYECKHI MOHUTOPHHT;

- 0(OpPMIIATH IKOJIOTUYECKHE MACTIOPTA;

- 00BSICHATH HeKoTOphIe acnekThl 30K

- OCYIIECTBJISTH PACIIMPEHHBIN TOUCK MH(OPMAIMK B COOTBETCTBHH C HCCIIEIOBATEIHCKON
3a/1auelt ¢ UCTMOJIb30BAHUEM PECYpPCOB OMOMMOTEK U ceTu VIHTepHET;

- pukcupoBaTh HHGOPMAIUIO ¢ TOMOIIbIO HHCTpyMeHTOB UKT;

- OCO3HAHHO U MPOMU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MHUCbMEHHOU popme;

- CTPOWTBH JIOTUYECKOE PACCYKACHHE, BKIIIOYAIOIIECE YCTAaHOBJIEHHUE MPUYMHHO-CIICJACTBEHHBIX
CBA3EH.

Kommynuxamuenuvie ynusepcanvhoie yuednvie 0eiucmeus

VUAUWUIUCA HAYYUMCSL.

- IOITyCKAaTh CYIIECTBOBAHKE PA3IMIHBIX TOUEK 3PEHHS,;

- YYUTHIBATh pa3HbIC MHEHHUS, CTPEMHUTHCS K KOOPIMHAIINY;

- hopMyIIMpOBaTH COOCTBEHHOE MHEHHWE U TIO3HUIIHUIO;

- IOTOBApUBAThCSA, IPUXOANUTH K 00IEMY PEIICHUIO;

- cOOI01aTh KOPPEKTHOCTh B BHICKA3bIBAHUSX;

- 33/1aBaTh BOIIPOCHI 110 CYILECTBY;

- HCIIOJI30BaTh PeUb JUIsl PETYIALNUN CBOETO ACHCTBUS;

- KOHTPOJINPOBATh JICHCTBUS IapTHEPA,

- BJIaIETh MOHOJIOTMYECKON U THAJIOTUYECKON popMaMu peun;

- HaXOJUTh MH(MOPMALIMIO U BBISBIIATH IJ1aBHOE;

- COCTaBJIATh IUIAH UCCIIEI0OBAHUS U BBIACIATH [NIABHOE B IPE3ECHTALUH.

VUQUUIICA NOTYYUUM 803MOICHOCL HAYUUMBCAL:

- YUUTBIBATh Pa3Hble MHEHUS U 0OOCHOBBIBATH CBOIO MO3HIINIO;

- apryMEHTHPOBATh CBOIO IO3MIMIO M KOOPAMHUPOBATh €€ C MO3MLKEH NapTHEpOB NpHU
BBIPAaOOTKE OOILEro pereHust B COBMECTHOM 1eATEIbHOCTH;

- C Y4eToM Iejed KOMMYHHUKAIMM JOCTaTOYHO IIOJHO M TOYHO IMepeJaBaTh IapTHEPY
HE00X01MMYI0 HH(POPMALMIO KAK OPUEHTHP VISl TOCTPOEHUS JeHCTBUS;

- JIONyCKaTh BO3MOXHOCTb CYIIECTBOBAHUS y JIOJIEH pa3HbIX TOYEK 3pEHMs, B TOM 4YHCIE HE
COBMAJAIOIIMX C €ro COOCTBEHHOW, M YYMUTHIBaTh IMO3MIMIO MapTHEpa B OOLICHUH U
B3aMMO/IEHCTBHH;

- OCYyHIECTBISATh B3aUMHBIH KOHTPOJIb M OKa3blBaThb IapTHEpaM B COTPYIHHYECTBE
HE00X0IMMYIO B3aMMOTIOMOIIIb;

- YCTaHABJIMBATh CBSI3b OKpYXaroIel cpesibl ¢ 00bEKTaMuU KMBOI MPUPOIBI.

Pezynamuenvie ynusepcanvnvie yueonvie 0eiucmeus

VU4QUUIUCA HAYYUMCAL:

- IPUHUMATh U COXPAHATh yuyeOHYIO 3a/1auy;

- YUYUTHIBATh BBIJCJICHHbIE YYUTEIEM OPUEHTHPHI JEHCTBUS;

- IJIJAHUPOBATh CBOM JICHCTBHUS;



- OCYLIECTBJISITh UTOTOBBIM U MOIIArOBbIA KOHTPOJIb;

- aJIEKBaTHO BOCIIPUHUMATH OLICHKY YUUTEIIS;

- BHOCUThH KOPPEKTUBHI B ICHCTBUS HA OCHOBE UX OIEHKU U y4eTa CICeNIaHHBIX OMNOOK;

- BBITIOJIHATH yYCOHBIE ICHCTBUS B MaTepHale, peuu, B yMe.

VUAWUICS NOJLYYUM B03MONCHOCHL HAYYUMbCSL.

- IPOSIBJISATH MO3HABATEIbHYIO HHUIIMATHBY;

- CaMOCTOSATENBHO YYUTHIBATH BBIJCIECHHBIC YYHUTEJIEM OPUEHTUPBI ACHCTBUS B HE3HAKOMOM
MaTepuaie;

- mpeoOpa30BBIBATH MPAKTHYECKYIO 33/1a4y B TIO3HABATEIIBHYIO;

-CaMOCTOSTENBHO HAXOIUTh BAPUAHTHI PEIICHUS MO3HABATEIBLHOM 3a/1a4H.

4. Conep:xanue Kypca BHeYPOUHOii 1esiTesibHOCTH «UcciieoBaHusA B OMOJIOT D)
Tema 1 BuoJiorust u o6;1acTu uccjaeaoBanus. (34)

Beenenue. buonorus n obiactu uccieqoBaHUM, BO3MOKHOCTH PUMEHEHUS PE3yJIbTaTOB
uccnenoanus. Camble UHTEPECHBIC HAYYHBIC OTKPHITUS B Onosioruu. Onucanue 3aad u oo1iei
CTPYKTYpBl HCCIIEJOBATENbCKON JeATenbHOCTH. PaboTa ¢ KHUroW, HAay4HOM JIUTEpaTypoil.
Hcnonws3oBanne oOpa3oBaTeabHbIX pecypcoB cetu MuTepHeT. OCHOBHBIC TOCTYITHBIE METObI
HCCTIEIOBaHUS
Ipakxmuueckue pabomot.

Hcnons3oBanne 00pa3oBaTeIbHBIX PeCYpcoB ceTH HTEepHET.
[TpaBuna odopmiieHre HaOIIOACHHIA.
Tema 2 UcciienoBanus U3 sKU3HU pacTeHni. (204)

[IpaBuna paboThl ¢ MUKPOCKOTIOM U OHOJIOTHYECKUM 000py10BaHHeM. TexXHUKa

6e3omacHocTH.  OcoOEHHOCTH  HUCCIIEOBaHHMS MO  M3YYCHHIO  JKU3HM  PACTCHHHU.
[ToaroroBuTenbHBIE PaOOTHI IO YYEOHBIM OIBITAM C PACTEHUSIMH.
CrpoeHne W XMMHUYECKMH COCTaB KJIETKM pacTeHui. Opranbl pacTeHU M MX KIECTOYHOE
ctpoenue. Knerounas memOpana u ee ¢pyHkunu. OCHOBHBIE BELIECTBA PACTUTEILHON KIIETKU.
[IpuroroBnenne MUKpoIipenapara 1 pacCMOTPEHUE PACTUTENIBHON KIIETKH B MUKPOCKOIT. OTBITHI
10 IOCTYIUICHUIO BEIIECTB B PACTUTEIIbHYIO KIIETKY.

Hcropust OTKpBITUS U U3YYEHMS KIETOYHOIO CTpOeHUsl pacTeHuid. OCHOBHBIE CBOICTBA
LUTOIUIa3Mbl. JIBMKEHME LUTOILIa3Mbl B KileTke. OpraHouibl KJIETKH. BKiltoueHus U 3amacHble
BelllecTBa B KieTke. Kpucramnmueckue BKIIOUEHHS B KIIETKE. 3HAYEHUE 3allaCHbIX BEILIECTB B
KJIETKE.

®otocunres. Mcropus oTkpeiTHs Hporiecca poTtocunTesa. JIuct kak opran gpotocunresa.
Xnopomnactel U xiopodmn. Kocmudeckass pojib 3eI€HOro pacTeHus. MexaHu3M U XUMU3M
mpouecca ¢GoTocuHTe3a. BrusHHe OkpykKaromux ycioBuii Ha (orocuHtes. BnusHue
TeMIeparypsl Ha poTocunTe3. BrnusHue yraekucnoro raza Ha (OTOCHHTE3
Boanblii pexxum pacteHuil. Posb BOAbpl B KU3HM pacTeHuid. [lormiomieHue BOJbI KOPHAMH
pactenuii. Ilytu nepeaBuxkeHus BoAbl MO pacTeHUto. KopHeBoe naBiieHHME, TpaHCHHMpaLUs,
ryrraius. M3ydenne Gu3nonorudyeckux 0coOeHHOCTEH pacTeHU pa3HbIX MeCT OOUTaHUSL.
Crpoenue kopHs. CTpoeHHME KOHyca HapacTaHWsl KOpHS MIIEHUIbl. Poiib  OTAENbHBIX
MHUHEpAJbHBIX JIIEMEHTOB B pacTeHuH. l3ydueHwe morinomeHuss BOJABI KOPHEM U €€
nepeBIKEHUE B cTe0eNb (KOPHEBOE AaBIICHNUE).

Jpixanue. 3HayeHHWE [bIXaHUS B JKU3HM pacTeHuil. DPHU3NOIIOTHYECKHE U OMOXUMUYECKUE
OCHOBBI Jibixanus. Knetounoe ctpoenue nucta. [lornomienne Kucaopoaa npu JbIXaHUU JIUCTHEB,
cTeOJis U KOpHS.



Poct u nBmwxenue pacrenuii. O0mue nouatus o pocre pacteHuid. daspl pocra. BHyrpeHnnue
ycnoBusi pocta pactrenuil. Konyc Hapactanus ctebns. Poct mobera. Pa3npaxxuMocTs pacTeHHIA.
JBmkenue pacreHui. JlucroBas Mosauka. DotorpornumsMm, reorpornusM. Hactuu u Hyrauuu.
PocToBble ABMKEHNS PACTEHUH MO/ BIUSHUEM CBETAa — TPOIU3MBI.
[IpucnocobneHHOCTh pacTeHUH K cpene obOuranus. [lepuoanyeckue SBICHUS B KH3HH
pactenuid. Jlucroman. Ilepuos mokosi. 3UMOCTOMKOCTH M XOJOJOCTOMKOCTh PACTCHHIA.
Mopo30yCTOMYUBOCTh pacTeHHid. VI3ydeHWe MNPUCTIOCOOJEHHOCTH pACTCHWH B Halen
MECTHOCTH.
Pa3Butue u pazmHoxenne pacreHuil. UHauBuIyanbHOE pa3BUTHE pacTeHUU. DaKTOpBbI, Onpee-
JSOUMEe pa3BuUTHE pacTeHuil. PasmHoxenue pacteHuil. OCOOEHHOCTH CTPOEHHS OpraHOB
pazMHoxeHust pacteHuid. [Ibuibna. I'erepoctmus (pa3zHocrosidouarocTs). [Ipucnocobnenust k
ONBIICHUIO y pacTeHui. BereratuBHoe pasmHOkeHHMe pacteHui. IIpuBuBka. JKusHp pacteHus
KaK LeJI0T0 OpraHu3Ma.
Jlabopamopmwiii npakmuxkym.
Texnuka 6e3onacHocTH. [IpuroToBiieHne MUKpoIpenapara pacCTUTEIbHON KIIETKH.
OnBITHI 10 TOCTYIJICHHUIO BEIIECTB B PACTUTENBHYIO KIETKY.
Bnusinue temneparypsl Ha ¢otocunTe3. [locTpoenune temnepatypHoil kpuBoid. BiusHue yrie-
KHCJIOTO Ta3a Ha (POTOCUHTES.
BoHbri pesxuM pacTeHUi: ncriapeHre BOAbI JTUCThIMU TIPH Pa3HBIX BHEITHUX YCIOBUSX.
N3ydeHue cTeneHu 3arps3HEeHUs BO3/yXa 10 JIUCThSM.
Hccneoosamenvckue u npoekmuuvle pabomol.
1.Bnusiaue pakTopoB BHENIHEH Cpe/ibl HA POCT M Pa3BUTHE PACTCHUM.
2.BnusiHue TeMIiepaTypHBIX YCIOBHH M YTTIEKHCIIOTO ra3a Ha mpoiiecc GOTOCUHTE3a.
3.0peneneHune CTENEeHN 3arps3HEeHHs BO3/1yXa MO JIUCThSIM PACTCHUM.
4.Ce30HHbBIC U3MEHEHUS B )KM3HU PACTCHUH Hallled MECTHOCTH.

Tema 3 UcciieqoBaHus U3 JKU3HM KUBOTHBIX (20 yacoB).

OCHOBHBIE METO/IbI UCCIIEIOBAHHUS 32 )KU3HBIO )KUBOTHBIX.
becnio3zBoHOUHBIE xuBOTHBIE. [IpocTeiimme u KHIIIEYHOIIOJIOCTHBIE. [Iponeccsl
KU3HEeAeITeIbHOCTH — mnpoctedmux. Pa3znpaxumocts. Ilurtanume. Beigenenue. JIBukeHue
MPOCTENIINX U KHIIEYHOIOJIOCTHBIX.

Crpoenue Ttena >KUBOTHBIX. OCOOEHHOCTHM CTpoeHUS U (QYHKIMH KOXH U €€
Mpou3BOIHBIX. Mopdonoruueckue U (U3NOIOTHYECKHE OCOOEHHOCTH KOXKHBIX kene3. CBs3b
MeXay (PU3HOJOTUYECKON JIeATENIBHOCTRI0O OPTaHU3Ma JKUBOTHOTO U €ro ctpoeHueMm. Ilnockue u
KoJibuaTele uepBU. JIBmxeHue yepseil. Paznpaxumocts. [Iutanue. Posib 1ok aeBbIX uepBel B
MepeMelInBaHui TOYBBL. [IMSABKHU: OCOOEHHOCTH CTPOCHUS, MUTAHUS, IBUKEHUS. 3HAUCHUE
MUSBOK.

[MumeBapenue. CymHOCTb Mpolecca MUIEBAPEHUsT y OECIIO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. DBOJIOLMSA CUCTEMBbl OPraHOB MuIleBapeHus. [lumeBapenre B pOTOBOM MOJIOCTU U
xenynke. [lumieBapeHne B JKeNylKe >XBAayHbIX >KMBOTHBIX. llulieBapeHue B KHILEYHUKE.

[TurarenvHble BemecTBa. KauecTBenHble peakunu. epMeHTATUBHBINA XapakTep peakiuil
pacuierieH!s] MTUTaTENbHBIX BEIIECTB.

Jpixanue. @U3HOI0TUS JbIXaHUS. 3aBUCUMOCTD JIbIXaHUsI aHAMHUI OT yCJIOBUIM BHEUTHEN
cpensl. OCOOCHHOCTH NbIXaHUSl MTHUI[ U HBIPSIONINX KXUBOTHBIX. OOMEH BEIIECTB U DHEPTHUHU.
[Tutanue. OOMeH BeriecTB — OCHOBHas pyHkuus xu3HU. OO6MeH OenkoB. OOMEH yrieBoI0B U
#upoB. OOMeH MUHEPAIbHBIX BEIIECTB U BOJbl. BuTamunbl. BHemHue npu3Haku aBUTaAMHUHO3A.
OOMmeH sHepruu B opraHusMe. BiusHHe TeMmreparypbl Ha aKTUBHOCTH >KUBOTHBIX M OKPAacKy



tena. Tepmoperyisuus. [Ipucnoco01eHHOCTh XOIO0JHOKPOBHBIX U TEIUIOKPOBHBIX KUBOTHBIX K
W3MEHEHUSM TeMIIepaTyphI.

Buyrpennss cexkpeuus. JXKene3pl BHEIIHEH, BHYTPEHHEHM W CMEIIAHHOM CEKpPELMH.
Buyrpennsis cexkpenus y BBICIIMX KUBOTHBIX. [ OpPMOHBI U UX BIIMSIHUE HA opraHu3Mm. Jlakramusi.
OO0pazoBaHuE U BHIJICIICHHE MOJIOKA.

HepBHas cuctema m opranel 4yBCTB. PazipakxumMocTb M IPOBOAUMOCTb. PasButume
HEPBHOW CHCTEMBI M BPOXJICHHOE TIOBE/ICHUE KUBOTHBIX. Y CJIOBHBIC H 0€3YCIIOBHBIC Pe(IEKCHI.
Opodronus Beicieil HepBHOU nestenbHocTH (BH/I) y M03BOHOYHBIX KUBOTHBIX. AHAJIU3aTOPHIL.
[ToBenenne >KMBOTHBIX. BpIpaboTka YCIOBHBIX pe(IeKCOB Ha JICHCTBHE pa3IMYHBIX
pazipakuTeNe y pa3HbIX TPYII OPraHU3MOB.

Jlabopamopnwiii npakmuxym:
Peakmust nmpocTeimmx Ha pa3IMvHbIC Pa3apakUTeNu (COJb, YKCYCHAsI KUCIOTA, CBET).
Peakuus noxnaeBoro 4yepBs Ha AEHUCTBHE PA3JIMYHBIX PA3aPAKUTEIECH.
JIBr>KeHHE METUITUHCKOM MTUSBKH.
JlelicTBHE KETyJOUHOTO COKa Ha 0eoK U Kpaxmail. [{BeTHbIe peakinu Ha OeJoK.
Hccneoosamenvckue u npoekmuvie pabomol:
1.MoudukarmoHHas U3MEHYUBOCTH JKUBOTHBIX.
2. [Ipocreiimme Kak MokKazaTesib YUCTOTHI BOJIOEMOB.
3. DKOJIOTHYECKHE TIOCJIEACTBUS U UX BIUSHAE HA )KUBOTHBIX.
4. Ponp MEIMIIMHCKHUX MHUSBOK B KU3HU YEJIOBEKA.
Tema 4 YennoBek Kak 00beKT HccaeI0BaHUA B Onojioruu (154)

Oco0eHHOCTH PKCTIEPUMEHTATBHOM pabOTHI ¢ YeTOBEKOM. UepThl CXO/ICTBA U Pa3IudMs C
JIPYTUMU TpyNIaMu )KUBOTHBIX. [loAroToBka 060pyA0BaHUS ISl OIIBITOB.

Perynmsaumst dyHknuii opranm3ma. Opranu3Mm Kak 1enoe. HelporymopanbHas peryssius
dbyakumii opranusma. ['ymopanbpHas perymsaius (QyHknuil opranm3ma. HepBHas perysius
¢byHkuit oprannzma. @yHKIMOHAIBHBIE ccTeMbl. be3ycioBHbIe pediiekchl YeIoBeKa.

Buyrpennsis cpena opranusma. [locTossHCTBO ~ BHYTpeHHEW  cpelpl  OpraHusMa.
I'omeocra3. KpoBb. KimHuyeckuii aHanu3 KpOBHM 4YeNOBEKa. 3alllUTHBIE CBOWCTBA KPOBH.
CaeptbeiBanue kpoBu. UMmynuter. TkaHneBass HecoBMeCTUMOCTb. ['pyninbl kpoBu. Onipenenienue
rpynn kpoBu. [lepennBanue KpoBu.

Crpoenue u ¢pyHKIMH OpraHoB KpoBooOpaiieHus. Mopdosorus u ¢Gpu3nonorus cepaia.
Onepanuun Ha cepaue. Peanumanusa. Ilpuemsl peanumanoHHslx aeiictBui. IIpoBoasmias
cucrTemMa cepAua. DIeKTpUYeCcKue sIBICHUs B cepaue. ABTroMarus cepaua. Perynsuusa cepaeunoit
nesitensHOCTH. [lynbe. JIBukenue kpoBu mo cocynam. OyHKIIMOHATBHBIE TPOOHI.

Hpixanue. Bosgymnas cpema. ['a3000MeH B Jlerkux © TKaHAX. JlpIXxaTenbHble ABMKEHUS.
Perynsauus npixanus.

[IumeBapenue. [lutarenpHple BellecTBa M NHIIEBBIE MPOAYKTHL. MeTOAbl W3y4EHHS
GyHKIMI TUIIeBapUTENbHBIX kee3. [lepeBapuBaHme W BcachblBaHHE MHINU. Perynsanus
nuieBapenus. [logaepxanre MOCTOSIHCTBA MUTATENIbHBIX BELIECTB B KpoBU. LIeHTpHI rosoga u
HAaCBIIICHUS.

BH/I u ncuxonorus. [Iporcxoxaenne U HEKOTOpble 0COOEHHOCTH NICUXUKU. OTpakeHue
B JKMBOU U HeXUBOU npupojae. OurynieHue u Bocrnpuarue. Mio3un, npeacTaBiaeHus: MaMsTH,
HaOmoneHus. Omnpenenenne o0bemMa mamsTH, o0bemMa BHUMaHUS. [lamMsTh, MBIIUIEHUE, PEUb.
Bunpsl namsaru. 3akonsl namsaTtu. [IpaBuia 3anoMuHanus. M3yueHue JOTMYECKOTO MBIIUICHUS,
BIIMSIHME TI03bl HA PE3yJbTaT JAeATeabHOCTU. OMouuu. TemnepamenT. Xapakrtep. OnpeneneHue
TUIIOB TEMIIEpAMEHTa. DMOLUHA U MUMHKA JIUIIA.



JlabopamopHulil npakmukym:
OmnpeneneHne 9acTOThI CEPJCYHBIX COKPALICHUN B 3aBUCUMOCTH OT (DU3UYECKON HArPy3KH.
[IpueMbl peaHMMAaIMOHHBIX IEUCTBUMH.
MUKpOCKOIIMYECKOE CTPOCHUE KIIETOK
Hapymienue cBoiicTB 6€IKOB IIpY JEMCTBUM HAa HUX aJIKOTOJIS.
JleiicTBre aHTUOMOTHKOB Ha (DEPMEHT CITIOHBI.
Hccneoosamenvckue u npoekmuuvle pabomo:
1.Brnusiaue pu3nyecknx Harpy30K Ha Pa3BUTHE MBIIIEYHON CUCTEMBI
2. Vcropus OTKPBITHS KIETKU
3. Bpeanble NpuBBIYKY U UX BIMSHUE Ha 37J0POBbE YEIIOBEKA
4. CocoObl yny4IleHus: HaMsTH.
Tema S O6medouosoruyeckue ucciaenoBanms (10 yacon)

I'enernka xak Hayka. OCHOBHbIE METOABI M3Y4YEHUS T€HETHMKU. MoJenbHbIH OOBEKT
T€HEeTUKH — IJI0/I0Basi Mylka japo3oduna. Coaepxanue Apo30(Pusi HA MUTATENBHBIX Cpeaax.
Amnanu3 Hacne0BaHMs MPU3HAKOB B F1 ipyu MOHOrMOpUIHOM U TUTHUOPHUIHOM CKpPEIIMBAHUM.
[Ipucnoco6aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

Bnusinue »skonoruueckux (akTOpoB Ha OPraHM3MBL.  DKOJOTUYECKHIT MOHUTOPUHT.
Omnpenenenre coaep KaHus B BOJE 3arpsA3HSIONINX BEIECTB.

DKOJIOTHYECKHE XapaKTePUCTUKH BUAA (IKOJIOTUYECKasl HUIIIA).

Jlabopamopnwiii npakmukym:

Amnanu3 HaclieZJoBaHusI MPU3HAKOB B F1 pu MOHOTHOpUIHOM M TUTHOPHUIHOM CKPEIIMBAaHUU (Ha
MpUMepe MYIITKH APO30(DHUITBI).

OnpITbl 1O M3YyYEHHIO MPUCIHOCOOIIEHHOCTH OPTraHU3MOB K YCJIOBHSIM CYIECTBOBAHUS:
MpeBpalieHue Ha3zeMHBIX (opMm pacTeHuid B BOAHYIO GopMy M HA000pOT (TpaaecKaHIIUA,
BOJIOKpAc, rurpodmua).

CocraBiieHHe SKOJIOTUYECKOM XapaKTepUCTUKU BU/A, TACIIOPTU3AIIMS KOMHATHBIX PACTCHHIA.
Hccneoosamenvckue u npoekmuvle pabomul:

1 HaydHble OTKPBITUSI B TEHETHKE.

2. Brnusaue sxosioruyeckux (pakTopoB Ha OpraHU3MBI.

3. 3aBUCHUMOCTb BUJOBOTO Pa3HOOOpa3Usi OT KOJIOTHMUECKUX YCIIOBUN

5. TemaTu4eckoe MJIAHMPOBAHME

68 gyacoB (1uac B Heneio - B 10 kiacce, 1 yac B Hemenio - B 11 kjacce)

Tema Conep:xanue Buabl 1eITeJIbHOCTH y4aIMXCH

Tema 1.buonorus
U o0JacTu
HUCCIIEIOBAHUA

(34)

Beenenue. buonorus u ooimactu
HCCIIeJOBaHUH, BO3MOXKHOCTH
IIPUMEHEHHUS PE3YJIbTATOB
ucciegoBanus. Camelie
WHTEPECHBIE HAYUYHbIE OTKPBITHUS
B Onosoruu. Onucanue 3aaa4d u
oOmie CTpYKTyphl
HCCIIe0BaTEIbCKOM
JeaTelbHOCTH. PaboTa ¢ KHUTOM,
HAY4YHOM JIUTEPATypOu.
Hcnons3oBanue
00pa30BaTeNbHBIX PECYPCOB CETH

3HaKOMSTCS U TOTOBAT COOOIIEHUS 110 TEME
«Camble HUHTEpECHbIE HayYHbIE OTKPBITHS B
o0actu OMoJoruM». 3HAKOMSATCS ¢ BUAAMU
UCCIIEI0BATENIbCKUX U MPOEKTHBIX paboT, ¢
JTanaMu Mcciel0BaTeIbCKON 1 MPOEKTHON
paboTHI.

OcCymnIeCcTBIIAIOT IOUCK HYXHOMU
UH(OPMALIUH JUTSI BHITIOJIHEHUS Y4eOHOTO
UCCIIEIOBaHMs. Y4arcs BbICKA3bIBAThCS B
YCTHOM 1 MHCbMEHHOH QopMax;
OPUEHTHPOBATHCS HA pPa3HbIe CLIOCOOBI
pELIEeHNs T03HABATENbHbIX




NuTtepuer. OCHOBHBIE TOCTYIIHbIE
METO/Ibl HCCIIENOBAHUSA

UCCIIEI0BATENILCKHUX 33/1a4; BIIAJICTh
OCHOBaMH CMBICIIOBOTO YTCHHSI TEKCTA;
AQHAJIHM3UPOBATh OOBEKTHI, BHIIACIIAThH
IJIABHOE. Y4aTCsl COCTABIIATh
O6ubmorpagpuUecKuii CIUCOK

Tema 2.
HccnenoBanus us3
KU3HU PaCTCHHUU

(204)

[TpaBwua paboTsI ¢
MHKPOCKOTIOM H
OMOJIOTUYECKUM
00opyIoBaHUEM.

Oco0eHHOCTH UCCIIeIOBAHUS 110
W3YYEHUIO )KU3HU PACTCHUM.

CrpoeHne u XUMHUYECKUI COCTaB
KJIETKU pacTeHuid. OpraHsl
pacTeHUH U UX KIETOYHOE
CTPOCHHE.

Hcropust OTKpBITHS U U3yYEHUS
KJIETOYHOTO CTPOEHUS PACTEHMIA.
OCHOBHBIE CBOWCTBA
muToruia3Mel. @OoTOCHHTES.
Hcropus oTkpsITHS Ipo1iEcca
¢doTocunTesa. JIucrt kak opran
dboTocuHTe3a. MexaHu3M U
XMUMM3M TIpolecca POTOCHHTE3A.
Boansiit pexxum pactenuid. Posb
BOJIbI B )KM3HU PACTECHHI.

Crpoenue kopHs. CTpoeHue
KOHYCa HapacTaHHs KOPHS
mieHuIpl. JIpixanue. 3HaueHne
JBIXaHUS B )KM3HU PACTCHHM.
[Tornomenue Kkucmopoaa npu
IBIXaHUH JIUCThEB, CTECOMIA U
KOPHS.

Poct u aBuxenue pacrenuid. Poct
no6era. Pazapaxxumoctsb
pacteHuil. J[Bu>keHue pacTEeHUM.
JIncroBas Mo3aukKa.
DOTOTPONMU3M, T€OTPOITU3M.
Hactuu n vyranuu. PoctoBeie
JIBU>KEHUS pACTCHUH O]
BJIIMSTHUEM CBETa —

Tpornu3Mel. llepuoanueckue
SIBJICHUS B KU3HU PACTEHUN.
Jlucronan. Ilepuon nokos.
3MMOCTOMKOCTh U
X0JIOZJOCTOMKOCTb PACTCHUM.

PazButue u pazmMHoxeHue
pactenuii. OcobeHHOCTH
CTPOEHHMS OPTAaHOB PA3MHOKEHUS
pactenuii. [Ipucnocobnenus k

3HAKOMSITCS ¢ IpaBUJIaMU pabOTHI C
MHUKPOCKOTIOM H J1a00PaTOPHBIM
000py0BaHUEM. 3HAKOMSATCS C
OCOOEHHOCTSIMU U3YyYEHUS U HCCIIEA0BAHUS
pacrenui. [Ipurorosnenue
MUKpoIpenapara u pacCMOTpEHHE
PaCTUTENBHOM KJIETKH B MUKPOCKOTI.

[IpoBOAAT OIBITHI IO NOCTYIUIEHUIO BE-
IIECTB B PaCTHTEIBHYIO KIIETKY.
3HaKOMSTCS C IMPOBEACHUEM OIIbITa 11O
nporieccy GoToCUHTE3. BBIACHSIOT BIUsHUE
OKPYKAIOIINX YCIOBUI Ha (POTOCHHTES,
BIIUSTHUE TEMIIEpaTypbl Ha POTOCUHTE3,
BJIUSTHUE YTJIEKUCIIOro ra3a Ha (JOTOCHHTES.
Brigcasror IyTH NEPEABUKCHUA BOABI 110
pacrenuto. KopaeBoe naBienue,
TpaHcnupauus, ryrranus. M3yqaror
(bu3HoIIOTHYECKIE 0COOCHHOCTH pPAaCTEHUIN
pa3HBIX MeCT 0OUTaHUs. BBISCHSIOT poJib
OTJICNIEHBIX MUHEPATBHBIX JIEMCHTOB B
pacteHuu. M3ydaroT moryiomneHne BOIbI
KOPHEM H ee MepeIBUKCHUE B CTEOCIb.

Nzygaror pusnonorunvyeckue u
OMOXMMHYECKHE OCHOBBI JIbIXaHUSI.
Kierounoe crpoenue nucra. 3HAKOMSATCS €O
cTaausaMHu pocrta nodera. BeisicHsioT
pUCTIOCOOJICHHOCTh PacTEHUI K cpefie
obuTaHus. 3HAKOMCTBO C
MOPO30yCTOMYMBOCTBIO PACTEHUM.
N3ydenune npucmnocoOIeHHOCTH PACTeHH B
Haliell MECTHOCTH. 3HaKOMCTBO C
dakTopaMu, OTIpeACTAIOUIUMU Pa3BUTHE
pacTeHui. 3HAKOMCTBO C
IPUCTIOCOOTICHHUSIMH K ONBLICHUIO Y
pacTeHuii. BereratuBHO€ pa3MHOXKEHUE
pactenuil. IIpuBuBka. BeinosiHeHue
Pa3IMYHBIX OMBITOB [0 U3YUYEHUIO PACTEHUM
U COCTaBJICHUE MPOEKTHBIX U
uccienoBaTenbckux padot. Coznanue
npe3eHTalNH, MyOIUKaIuK, CTeH A,
anpboMa.

3amuTa nIpoeKTa




ONBLICHUIO Y PACTEHUH.
BereratuBHoe pasMHOKEHHE
pacrenuid. JKu3Hp pacTeHus Kak
L[EJI0r0 OpraHu3Ma

Tewma 3.
HccnegoBanus u3
JKU3HU JKUBOTHBIX
(209acos)

OCHOBHBIE METOIbI
HCCIIENOBAHNA 34 )KU3HBIO
JKUBOTHBIX.

becnio3BoHOYHBIE

KUBOTHBIE. [IpocTeiimue u ku-
mevyHononoctHeie. [Iponeccsr
KU3HEACATEIBHOCTH
npocTermmx. Pa3npaxumocTs.
ITutanue. Beigenenue. [[puxenue
MPOCTEUIINX U
KUIIEYHOTIOJIOCTHBIX.

Crpoenue Tena >KUMBOTHBIX.
Oco0OeHHOCTH CTpOEHUS U
(YHKIMH KOXKHU U ee
npou3BOIHEIX. Mopdoio-
ru4eckue U (pu3noIorudecKue
0COOEHHOCTH KOXKHBIX JKeJes.
CBs13b MEXTY (PU3HOJIOTHUECKOU
NeSITeNIbHOCTBIO OpraHu3Ma
KUBOTHOTO U €r0 CTPOCHHEM.
[Inockue u KobUaThIE YEPBH.
JIBr>keHue yepBeil.
Paznpaxumocts. [Tutanue. Posb
JIOKJEBBIX YEPBEN B
nepeMennBanuu noussl. [usBku:
O0COOCHHOCTH CTPOCHHUS, TUTAHMUS,
JBUKEHHS. 3HAaU€HUE MHUSIBOK.

[TumeBapenne. CymHOCTh
rpolecca MUILeBapeHNs y
0€CII03BOHOYHBIX U TO3BOHOYHBIX
YKUBOTHBIX. DBOJIIOIUS CUCTEMBI
OpraHoB MUIIEBAPEHUSI.

Jpixanyue. OU3NO0I0THS AbIXaHMS.
OOMeH BeIeCTB U SHEPTUH
OOMeH MUHEpaIbHBIX BEIIECTB U
BOJIBI. BuTaMuHEI.
Tepmoperynsuus.
ITpucnoco61eHHOCTD X001~
HOKPOBHBIX U TEIJIOKPOBHBIX
’KHBOTHBIX K N3MEHEHUSAM
TEMIIepaTyphbl.

JXenespl BHELIHEN, BHYTPEHHEN U
CMELIaHHOM CEKPELUU.

HepBHaH CHUCTCMaA U OpTraHbl
YYBCTB. PaS,Z[pa)KI/IMOCTL n

3HAKOMSATCS C 0COOCHHOCTSIMU
HCCIICAOBAHUS 32 JKU3HBIO JKUBOTHEIX.
3HAKOMSATCSI ¢ 0OCOOCHHOCTSIMH CTPOCHUS U
duznonorrei 6ECII03BOHOYHBIX U
MO3BOHOYHBIX )KUBOTHBIX. [[pOBOJSAT OBITHI
M0 U3YYECHUIO BHEITHETO CTPOCHUS
MPOCTEUIINX KUBOTHBIX. M3yUaroT BIusHUE
BHEIIIHEH Cpe/ibl Ha OPraHU3Mbl U UX
MPUCTIOCOOJIEHHOCTh. YUaTcsi PUKCUPOBATh
“H(OpPMAITHIO C TIOMOTIIHIO HHCTPYMEHTOB
HKT; oco3HaHHO U MPOU3BOJIBHO CTPOUTH
COOOIIIEHNS B YCTHOM U MHUCbMEHHOM
dbopme; CTPOUTH JTOTHUYECKOE PACCYKACHHE,
COCTAaBJIATH IUIAH MUCCIIETOBAHMS U BBIACIATE
riaaBHOE B nipe3eHTaruu Co3ganue
MpEe3eHTAlNH, MyOJTUKAINK, CTCH/IA,
ampOoMma.

3amnuTa npoeKTa




MIPOBOJIMMOCTb. Y CIIOBHBIE U
6e3ycioBHBIE Pe(ICKCHI.
DBOJIIOLMS BBICILIEH HEPBHOMN
nesrenpHocty (BH/) y
MTO3BOHOYHBIX KUBOTHBIX.
Ananuzaropsl. [loBenenune
XKUBOTHBIX. BbipaOoTka
YCIIOBHBIX pedIekcoB Ha
JNENUCTBHE Pa3INYHBIX
pa3IpaxuTesen y pasHbIX TPy
OpraHu3MOB

Tema 4. Yenosek
Kak 00bEKT
HCCIIEIOBAHUS B
ouonoruu (154)

OcobenHoctu
AKCIEPUMEHTAIbHONU paboThI C
YeJI0BEKOM. UepThl CXOICTBA U
pasnuyus ¢ APYruMu IpymnnaMu
KUBOTHBIX. HeliporymopanbsHas
perynauust QyHKUIUN opraHu3Ma.
I'ymopanbHas peryasnus
¢byHkuit opranusma. Hepshas
perynsauust QyHKUUNA opraHu3ma.
OYHKIMOHATbHBIE CUCTEMBI.
besycnoBHbie pediiexchbl
YeJI0BEKA.

Buyrpennsisa cpena

opranusma. IlocTossHCTBO
BHYTPEHHEH Cpe/ibl OpraHu3ma.
I'omeocras. KpoBb. Knunnueckuit
aHaJIu3 KPOBHU YEJIOBEKa.
3anuTHHIC CBOMCTBA KPOBH.
CeepThiBaHHE KPOBH.
Nmmynuter. TkaneBas
HECOBMECTHUMOCTb. ['pymibl
kpoBu. OnpeaeneHue rpymnmn
kpoBu. IlepennBanue KpoBH.

Crpoenue u GyHKIIUUA OPTraHOB
KpoBooOparenus. Mopdomorus
u pusnosorus cepana. Onepanuu
Ha cepaue. Peanumariusd. [Tpuemsr
pE€aHUMalMOHHBIX JEHCTBHM.
[IpoBoasiias cucrema cepaia.
JIBr>KeHrEe KpOBH IO COCYJaM.
pixanue. Bo3ayiHas cpena.
I'a3000MeH B JIETKUX U TKAHSX.
[InmeBapenue. IlurarensHsie
BEIIECTBA U MUIIEBBIE IPOLYKTHI.
Mertomp! u3yueHus: GyHKIUH
MULIEBAPUTEIBHBIX Xkene3. BH/L
u nicuxoJiorus. [Ipoucxoxaenue
1 HEKOTOPBIE OCOOCHHOCTH
ncuxuku. [1aMsaTh, MbIIICHHE,
peub. Bupl mamsTi. 3akoHbI

3HAKOMSITCSI C 0COOEHHOCTSIMU
SKCIEPUMEHTAILHON pabOThI C YETOBEKOM.
HaxozsT 4epThl CXOACTBA U PA3IHUMS C
JPYTUMH TPYIIIIaMH )KUBOTHBIX.
[ToarotoBka 060pyAOBaHUS ISl ONIBITOB.

3HAKOMSATCSI C OCHOBHBIMH
($U3M0TOrMUEeCKUMHU CBOMCTBAMHU YeJIOBEKa
HeiiporymopanbsHas perymisus GyHKIHii
opraHusma.

Buyrpennsis cpena

opranusma. [locTosSsHCTBO BHYTpEeHHEHN
Cpelbl OpraHu3Ma. Ydarcs Onpeneiarh
TPYIIbl KPOBU. 3HAKOMSATCS M y4aTCst
npyueMaM peaHUMAallMOHHBIX ICUCTBUIL.
3HAKOMSTCS CO CITOCOOAMU BIXaHMS.
3HaKOMSITCS C

MeTO/IaMU U3y4eHHs GyHKIMNA MuLie-
BapUTENbHBIX JKelle3.

Yyarcs onpenensits 00beM NaMsITH,
BBISICHSIIOT CLIOCOOBI 3aIIOMUHAHUS U
pa3BUTHA NAMATH U 00beMa BHUMAHUSL.
[IpaBuna 3anomuHanus. OnpeaeneHue
TUIIOB TEMIIEPAMEHTA. DMOLUU U MUMHUKA
muna. [IpoBoasT uccnenoBanus u
COCTaBIIAIOT OTUYETHI 10 TeMaM: 1.Brusnue
bu3znyecKuX Harpy30K Ha pa3BUTHE
MBIIIEYHON CUCTEMBI

2. UcTopust OTKPBITUS KIETKU

3. Bpe)IHLIe MPUBBIYKH U UX BJIIUAHUC HA
3A0POBBC YCIIOBCKA

4. Crioco0b! ynmydlieHus NaMsTH.

Coznanue npe3eHTanuu, myoauKauy,
CTeHJ1a, aTbOoMa.

3amuTa nIpoeKTa




namsatu. [IpaBuna 3anoMuHaHus.
N3yuenue noruueckoro
MBIIIIJIEHUS], BIUSHUE NIO3bI HA
pe3ysbTaT AEATEIbHOCTH.
OMmonuu. TemnepameHT.
Xapaxkrep. OnpeneneHue TUTIOB
TEMIIEpaMEHTa. DMOILINH U
MHUMUKa JIMLa

Tema 5. I'enernka kak Hayka. OCHOBHBIE | 3HAaKOMSITCS C UCTOPUEN BOZHUKHOBEHHUS
OOmeOnonoru4e | METOIbI U3yUCHUS TCHETHKHY. HAyKU TeHETHKA. 3HAKOMSTCS ¢ OCHOBHBIMH
CKHe [Iprcnoco6aeHHOCTh OPraHU3MOB | METOJIAMU U3yUEHHs TeHEeTUKU. Mo1enbHbIi
UCCIIEIOBAaHUS U €€ OTHOCUTEIHbHOCTb. 00BEKT F€HETUKH — IJI0JI0Basi MyILIKa
(109acos) nposzoduna. Conepxanue apo30put Ha

BnustHre HKOJIOTHYECKUX
(hakTOpOB HA OPTraHU3MBI.
DKOJOTUYECKUI MOHUTOPHHT.
Ornpenenenue coaep:kaHus B
BOJIC 3arPS3HSIONINX BEIIECTB.

NUATATEIbHBIX cpeaax. Pemaror 3a1aum Ha
HacJe10BaHus IPU3HAKOB B F1 ipu
MOHOTHOPUAHOM U TUTHOPUIHOM
CKpELIMBAHNH.

N3y4daroT npucnoco6IeHHOCTh OPraHU3MOB

DKOJIOTUYECKHE XapaKTEPUCTUKH
U €€ OTHOCHUTEJIBHOCTb.

BH/JIA (3KOJIOTHYECKasi HUILIA)
N3y4daroT BIKUSAHHUE IKOJIOTUYECKUX
¢dakTopoB Ha opraHu3Mmesl. [IpoBoasat
3KOJIOTUYECKUH MOHUTOPHUHT. ONpenestoT
COJIEp>KaHUS B BOJIE 3arps3HSAIOIINX
BELIECTB.

CoCTaBISAIOT KOJIOTHYSCKHE
XapakTepUCTUKU BUaa. COCTABIISIIOT OTYETHI
MIPOCKTHBIX U UCCIIEI0BATEIBCKUX PaboT 1Mo
TeEMaM:

1.HayuHble OTKPBITHS B TEHETHUKE.

2. Brniusnue sxonorndeckux (akTopoB Ha
OpTaHU3MBI.

3. 3aBHCHUMOCTb BH0BOTO pa3HOOOpa3us OT
9KOJIOTHYecKuX ycnoBuid. Coznanue
Npe3CHTAIlNH, ITyOJIMKAIlUU, CTCH/IA,
anpOoma.

3amnuTa npoeKTa
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