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1. HosicHUTeNIbHASA 3aMIMCKA
IIporpamma BHeypo4HOH aeATeNbHOCTH «HcciaeaoBanus B Guomoruny COCTaBeHa s yyamuxcs 10
-11 KJ1aCCOB M COOTBETCTBYET TPEOOBAHUSIM, MIPEIBSBISEMbIM K METOANKE OPTaHU3ALNH
HCCIIEIOBATENILCKON IEATENbHOCTHU IIKOJIbHUKOB.

Pabouast mporpamMMa 1o BHEypOUHON EATENbHOCTH PACKPHIBAET OCHOBHBIE Pa3/eibl IPOrPaMMBbl,
¢dopmbl 1 MeTOnbI paboThI ¢ ydamumucs. OCHOBHBIM METOAMYECKUM MOIXOAOM B PaMKax TaHHOM
NPOTPaMMBI SIBJISIETCS HATYpPATHUCTUYECKUI» MOAX0A: oOydueHue U BOCIIUTAHHME JeTel Ha mpuMepe
JKUBBIX, «PEAbHBIX» 00bEKTOB, CYLIECTBYIOIINX B €CTECTBEHHBIX YCIOBHUSX.

IIporpamma «HMccnenoBanust B OMOJOTHI» OTHOCUTCS K OOIIEHHTEUIEKTYAIbHOMY HAmpPaBJICHUIO
BHEYPOUYHOMH nedaTrenbHOCTH ydamuxcs 10 - 11 kimaccos.

Iporpamma BHEYpOUHOM AesTeapHOCTH «MCCneqoBanus B OHOIOrvm» npeaHazHadeHa Jist yaamuxcs 10-11
KIIACCOB, YBICKAIOIINXCS POCKTHOMW U HCCIICA0BATCIBCKOH paboToil. B naHHOM Kypce HMEeTCs BO3MOXKHOCTh
MOBTOPUTD U YIUIyOUTh 3HAHUS MO pazaciam ouonoruu ydamumucs 10-11 k1accoB, 4To MOXKET MPUTOIUTHCS
npu noaroroske kK EI'J, a Taxke chopMHpOBaTh MPAKTUUCCKUE HABBIKH M PA3BUTh HCCIICAOBATCIBCKUC YMEHHS
yuamuxcs. @I'OC cpeanero obpaszoBanust TPeOYET UCIOIB30BAHUS B 00PA30BATCIBHOM MPOLIECCE TEXHOIOTHI
JEATEIBHOCTHOTO THIA. MEeTOABl MPOCKTHO-UCCICAOBATEIBCKOH JSATECIPHOCTH ONPEACICHBI KaK OHO U3
VCIIOBHH peaM3allii OCHOBHOU 00pa3oBaTenbHOl mporpamMmMel. COBPEMECHHBIC PA3BUBAIOIIUC TPOrPAMMEI
BKITIOYAOT HPOCKTHYIO ACATCIBHOCTD B COACPIKAHHE PA3TUYHBEIX KYPCOB U KYPCOB BHCYPOUHOU ACATCIBHOCTH.
3HaHUS B YMEHHS, HCOOXOANMBIC AJISI OPraHU3aHH POCKTHOMU U HCCIIEAOBATEIbCKOH ACITECIBHOCTH, B
OVAyIIEM CTaHYT OCHOBOW AJISl OPTaHM3ALHH HAYIHO-UCCICA0BATCIBCKOH ACATEIEHOCTH B BY3aX, KOLICIKAX,
TEXHHKyMax | T.1. Kputeprem ycnemHocTy noApoCTKa CTAHOBHUTCS HE CTONBKO PE3YIbTATHBHOCTD B
H3YUCHUHIIKOIBHBIX MPEIMETOB, CKOJIBKO OTHOIICHHE YEI0BEKA K BOBMOKHOCTSIM COOCTBEHHOT'O MIO3HAHHUS U
MPeoOpazoBaHuUs TPUPOIBI, UICTOPUH, CAMOTO CCOSI.

B kypce «Mccneqopanusi B OMOJIOTUNY» MOKHO BBIIEIUTh TPU OCHOBHBIX HAIIPABJICHUSI:
1. UccnenoBaHus U3 >KU3HU PACTEHU.

2. UccneqoBanns U3 >KU3HU JKUBOTHBIX.

3. buonoruyeckue UCCIeIOBaHUS Y€JIOBEKA.

Takke MpenioKeHO HECKOJIbKO pabOT SKOJOTHYECKON HAPABICHHOCTH.

Heas kypca:

-pacurpeHue Kpyro3opa rno OCHOBHBIM BOMPOCaM OHOJIOTHH,

- Pa3sBUTHE UCCIENOBATEIBCKUX YMEHUM.

3agaun:

- pPacIIUPUTh KPYro30p YHAIIUXCS MO OTAENTbHBIM BOMPOcaM (DU3UOJIOTUN U AHATOMUHU KUBBIX
00OBEKTOB,



- TIOKa3aTh 3aBUCHMOCTb KHBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX HKOJIOTHIECKHUX (PAKTOPOB,

- NPOAOJLKHUTL PA3BUTUC CHOCO6HOCTI/I ydamuxcsa K MBICIUTCIIbHBIM ONEpanusaMu — aHalln3y,
CHHTE3Y, CPAaBHEHHIO, 0000MIEHHIO, KITACCU(PUKALIMH, & TAKXKE HX MPOU3BOIHBIM — TBOPUYECTBY U
abCcTparupoBaHmIo,

- MPOJOJUKUTh OOyuYeHHE INKOJIBHUKOB CIOCOOAM CaMOCTOSATEIBHON OpraHu3aluu y4eOHOM
AESITEIbHOCTH — MOTHUBALMH, TUIAHUPOBAHUIO, CAMOKOHTPOJIO, pe(pIeKCHHU TPH BbIIOJTHEHUH
HCCIIEIOBATEIbCKUX U TPOEKTHBIX paboT;

- TMPOJOJDKUTH OOy4eHHe ydammxcsi paboTe C pas3auyHbIMH HMCTOYHHKAMH WH(pOpPMAaLHy,
BKJIFOYAs 3JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI.

AKTYaJbHOCTb TIPOTpaMMbl OOYCJIOBJICHA €€ NPAKTHYECKOH 3HAYHMOCTBI), TaK Kak
npeayaraeMblii  Kypc BBINOJHsET (YHKIMIO IOMOJHEHUsS W YIIyOJeHus mnpenMeTHoH obmactu
Buonorusi, crmocoOCTByeT  pasBUTHIO  HHTEUIEKTYaJbHBIX  CIMOCOOHOCTEH,  (HOPMHPOBAHHIO
o0meyueOHbIX YMEHHH M HaBBIKOB, a TakXKe TMPENOCTABISIET YYallMMCS JIONOJHHUTEIbHbIC
NEePCIEKTHBBI JIMYHOCTHOTO POCTA.

B ocHOBY mporpamMmsbl MOJOKEH MPUHLIMIT PA3BUTHSA JHYHOCTH ydamuxcs. B wactHoCTH,
dbopMupoBaHHE y ydYAIIMXCS MOTPEOHOCTH B HW3YUEHHHM OMOJIOTMYECKUX MPOLECCOB U SIBJICHHH,
B3aMMOCBSI3€H MEXIy HHUMH, TMOHUMAaHMIO CBSI3eH MEXAYy CTPOEHHEM E€AMHOH OHOJOrHmYecKon
CHCTEMBI IAPCTB JKUBOH MPHUPOJBI, MPUYUH ee M3MeHeHus1. O0ecreunTh 3TO MOXKHO, €CITU yIeNATh
NOCTOSIHHO ~ BHHMaHUE  M3YYEHHIO U OOBSCHEHHIO  NPUYMHHO-CIENCTBEHHBIX  CBSI3Ei
(YHKIMOHUPOBAHUS OPTaHU3MA.

2.00masi XapaKkTepUCTHKA Kypca BHEYPOYHOMU 1eATeIbHOCTH.

[IporpamMma BHEypOYHOH [HEATEIBPHOCTH MO  OOIIEHHTEIICKTYaJlbHOMY  HAIPABJICHUIO
«[IpakTrueckasi OUONOTHsI» B TIOJHONW Mepe COOTBETCTBYET MOJIOKEHUSIM KOHLICTIUU OO0YYEeHHSI.
OHa MO3BOJISIET YYAIIMMCS OCYIIECTBUTh SBPUCTHUYECKHE MPOOBI, OLIEHHTh CBOHM MOTPEOHOCTH U
BO3MOJKHOCTH.

IIporpamma paccuntana Ha 34 4aca, B 10 u B 11 knacce.

IIporpamma coctasneHa ¢ yuerom tpedosanuiit @I'OC. IlporpamMma Conep>KUT 3HAHUS, KOTOPBIE
BbI3bIBAIOT y yHalllUXCA MO3HaBaTEILHBLIN HUHTEPEC U NIPEACTABIIAIOT HEHHOCTD IMMPH IMOATOTOBKE K
craue EI'D mo Ouwomormm, a Ttakke mns oOydeHus B By3ax. B 3Tom 3akmoudaercs ee
MOTHUBHUPYIOIIHIA TOTEHIIMAN. 3HAHUSA, MOJYYeHHbIE NMPU OOYYEHHHM MO JAHHOU MporpaMme,
CHOCOOCTBYIOT (POPMHUPOBAHUIO COLMAIBHO AKTHBHOM JIMUHOCTH.

Oco0eHHOCTH COmepKaHUsl MPOTrPaMMbl M BHAbI OSSITEIbHOCTH YHYAIIUXCS B XONAE OBJAJCHUS
3HAHUSIMA M YMEHHSIMH, MPEAyCMOTPEHHBIMH MPOrPaMMOM, MAaOT BO3MOMKHOCTb IS
UCIMOJIB30BAHUST PA3JIMYHBIX METO#OB U (opM oOyueHus (MHAMBHAYAJIbHBIX, TPYIIIOBbIX,
HArJIAHBIX, CJIOBECHBIX. TEOPETHUYECKHe HWCCIeJOBAHHs, CAMOCTOATENIbHbIE SBPHUCTHYECKUE
npoOBbI).

CopepxaHue mNporpaMMbl paclpefeseH0 BO BpPEMEHH C Y4YeTOM €ero JOCTaTOYHOCTH AJis
KaueCTBEHHOTO M3yUCHUs MaTepHalia U MOJyYCHHs 3aIJIAHUPOBAHHBIX PE3YJIbTATOB.

OcHoBHbIe MeTOABI H (POPMBI PAGOTHI € AETHMHU.

OCHOBHBIM  METOAMYECKMM IOAXOJOM B  paMKax JaHHOM IpOrpaMMbl  SIBJISETCS
HATYPANTUCTHUYECKUID» TOAXOA - T.e. 0Oy4eHHE W BOCMUTAHHE NETe Ha NpPUMEPE JKUBBIX,
«peaybHBIX» 00BEKTOB, CYLIECTBYIOIINX B €CTECTBEHHBIX YCIOBUSIX.

CemuHnap u Jeknus Kak Gopma oOy4deHHUs MPEAnonaraeT O3HAKOMJICHHE YYaIUXCsl C OCHOBAMH
HCCIIEIOBATENbCKON pabOThI: MOATOTOBKOM K MCCIIENOBATENbCKON padoTe, COCTABICHUEM ILIaHA
HCCIIEIOBATENIbCKON padoThI, MPOBENEHUEM HCCIENOBaHUsA, OQOPMIIEHHEM HCCIIeN0BATEIbCKON
paboThI, MOATOTOBKOM K 3aIIUTE PaOOTHI.



IKcKypcuoHHasi (opma 0o0ydeHHs TPEATIONAraeT O3HAKOMIICHHE YYAIIMXCS C pPeabHBIMH
00BEKTaMU U SIBJICHUSIMH TTPUPOJIBI

CamocTosiTeIbHAS HCCIEA0BATENIbCKAsI pad0Ta yHalINXCsl BKJIOYAET: [TOCTAHOBKY LeNed U
3ajad UCCIIEeNOBaHMsA, BBIOOP METONWKH, IJIAHUPOBAHUE HCCIENOBaHUs, cOOp Marepuana, ero
NEePBUYHYIO O0pabOTKy, aHajdn3 M OCMBICIICHHE NOJYYCHHBIX MAHHBIX, HAIMCAHHE OTYeTa
(cTaThy, MPOEKTA), €ro 3aLIUTY HA KOH)EPEHLIUH.

HpI/I BBITTOJIHCHHUH CAMOCTOATECIIBHBIX UCCICHOBATCIIBCKHUX pa60T ydamuecsa MOTyT IMMOJIb30BATHCA
MCTOOAUYCCKUMHU  aJITOPUTMaMH, KOTOPBIC ABJIAKOTCA HEOTHEMJIEMOM COCTaBHOM YacCThIO
nporpamMmel U IO3BOJAKOT B O6H_II/IX HepTax BECTU HUCCICHOBAHHA CAMOCTOATCIIBHO. CDYHKLII/UI



npernojaBareyieil Ha 3TOM OrPaHUYHMBAIOTCS KOHCYJbTALMSAMH M OOIIUM «KYPHPOBaHHEM»
nporecca paboThl.

3. Pe3ybTaThl 0CBOCHHSI KYPCA BHEYPOUYHOM AeATEIbHOCTH.

B pesynmprare BHEYpOUHOH HEATENBHOCTH Y BBINIYCKHUKOB CpPEAHEH IIKOJBI OyayT
C(bOpMI/IpOBaHbI JIMIHOCTHBIC, IO3HABATCJIbHBIC, KOMMYHI/IKaTI/IBHbIe n peFYJ'IﬂTI/IBHbIe
yHHBepCaJlbHbIe yueOHbIe NeHCTBUS KaK OCHOBA yUeOHOTO COTPYIHUYECTBA H YMEHHS YUUTHCS B
OOIIEHHH.

JInuHoCcTHBIE YHHBepcaJbHbIe yUeOHble 1eificTBHS:

yHawuiica Hay4yumesa:

- MOJIOKUTEJIbHOMY OTHOLIEHHUIO K UCCIIENOBATENBbCKOMN NEATEIbHOCTH,

- IpUOOPETET MHTEPEC K HOBOMY COZIEPKAHUIO i HOBBIM CIIOCO0AM IMO3HAHMUS,

- COPHUCHTHUPYECTCA HAa MOHUMAHUE NPUYHH YCIIEXA B I/ICCJIGI[OBaTeJIbCKOfI JACATCIIbBHOCTH, B TOM
4lyClie Ha CaMOAaHaJIU3 M CaMOKOHTpPOJb pe3yjbTaTa, Ha aHaju3 COOTBETCTBUS PE3YyJIbTATOB
Tpe6OBaHI/I$IM KOHerTHOfI 3agayde, IMOHUMAHUC HpeI[JIO)KeHI/IfI U OLCHOK YYUTEIIA, B3POCIbIX,
TOBapULIEH, POIUTENEH,

-  npuodbperér CnocoOHOCTP K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB  YCIEIIHOCTH
UCCIIeOBATEIbCKOM AeATEIbHOCTH.

VUAQUWUICA ROYUUM 803MONCHOCHb OJ1 (hOpMUposanu:

BHYTPEHHEH MO3WIHNK HA YPOBHE MOHUMAaHHS HEOOXOMMMOCTH MCCIIEOBATENILCKON NeATEIbHOCTH,
BBIPAKEHHOTO B npeobagaHum [IO3HABATEJILHBIX MOTHUBOB u MPEANOYTEHUN

COLMaNbHOr0JIMYHOCTHBIE YHIUBEPCANbHBIE YUeOHbIe TEHCTBHS:
yuamuiica Hayuumea:
MOJIO)KUTETIbHOMY OTHOIIEHHUIO K HCCIIEI0BATENIbCKOMN NeTebHOCTH,;

npuoOpeTET NHTEPEC K HOBOMY COAEPIKAHUIO U HOBBIM CITOCOOaM MO3HAHUS,

COPUCHTUPYETCA HAa MOHUMAHUE MPUYHUH YCII€EXa B HCCHGI[OBaTeHbCKOfI JACATCJIIbHOCTH, B TOM

YHCJIE HA Ca CIIOoco0a OLEHKHU NeATEIbHOCTH,

- BBIPA’KCHHOW MO3HABATEIbHON MOTHBALINH,

- YCTOMYHMBOIO MHTEPECa K HOBBIM CIIOCOOAaM MO3HAHUSI.
Ilo3HaBaTeIbHBbIE YHHBEPCAJbHBIE YUe0OHbIE T1eHCTBUSA

yaamuiics Hayyumca;

- IPOBOJIUTD UCCIIEIOBAHMS OOBEKTOB JKUBOH MPUPOIBI,

- 00BSCHATH 0011e0HOI0rHYeCKHe OCOOEHHOCTH;

- pPacro3HABATh METOABI U3yUEHUSI OOBEKTOB KUBOU MPUPOIBI,

- pabotath ¢ 1abopaTopHBIM OOOPYIOBAHUEM H MTpHEeMaMu PabOThI C HUM;
- OOBSICHITH (PU3UOJIOTHYECKHE MTPOLIECCHI, TPOTEKAIOIINE B JKUBBIX O0BEKTAX;
- OOBSICHSITH AHATOMHYECKOE CTPOCHHUE JKUBBIX OOBEKTOB,

- OCYUIECTBJISITH MOHMCK HYKHOW WH(OpPMAIMU AJISl BBITOJHEHHs y4eOHOTO HCCIENOBAaHUS C
UCIIOJIB30BAHUEM YUE€OHOH W JTOMOJHUTENBbHOW JUTEPATypbl B OTKPHITOM HH(POPMALMOHHOM
MIPOCTPAHCTBE, B T. 4. KOHTPOIMPYEMOM npocTpaHcTee MHTEpHET;



- HCIOJNBb30BATH 3HAKW, CHUMBOJIBL, MOACIH, CXEMbl AJid PCIICHUA ITO3HABATCJIBHBIX 3adad U
NPEACTABICHUA UX PE3YJIBTATOB,

- BBICKa3bIBaThCSl B YCTHOH M MUCbMEHHOH (popmax;

- OPUCHTUPOBATHCA HA PA3HBIC CITIOCOOBI peHICHUA TMO3HABATCIIBHBIX HCCICAOBATCIIBCKUX 3adady,



AHAJTU3UPOBATH O6”beKTbIJ BBIACJIATDH I'NTABHOC,

YCTaHAaBJIMUBAThL NPUIHUHHO-CICACTBCHHBIC CBA3U,

CTPOHTD PacCykKIeHHs 00 OOBEKTE;

BUAETh MPOOJIEMBI, CTAaBUTh BOMPOCHI, BBIABHIaTh THIIOTE3bI, TUIAHUPOBATH M TPOBOAHTH
HAOJFOIEHUST M HKCIIEPUMEHTHI, BBICKA3bIBATh CYXKACHUS, N1€J1aTh YMO3AKIIOUEHHS] U BBIBOIBI,
apryMEHTHPOBATH (3aIIUINATh) CBOH UACH.

VUHAUUIICA ROTYYUNL 603MONCHOCHD HAYHUMbCA:

- paboTaTh ¢ rOTOBBIMH MUKPOIIPENapaTaMHi U U3TOTOBJISIT MUKPOIPENapaThl;

- CTaBUTh (PM3HOJOTHYECKHI SKCIIEPUMEHT,

- paboTarhb ¢ ONTHYECKUMHU PUOOpaMu 1 1aOOPaTOPHBIM OOOPYAOBAHUEM;

- moadupaTh OOBEKT AJIS SKCIIEPUMEHTA B COOTBETCTBHUH C IMTOCTABICHHBIMU 33/1a4aMH;
- YETKO U JIJAKOHIMYHO (POPMYJIMPOBATH LIS U BBIBOABI SKCIIEPUMEHTA;

- ipu opopmIteHHH paboT COOMOIATh HATTIIAHOCTD, HAYYHOCTDh U 3CTETHYHOCTD,

- TIPOBOJHTH SKOJOTHUECKUIT MOHUTOPHHT;

- 0OpPMIIATH SKOJOTMYECKHE TACTIOPTA,

- 00BsACHATH HeKoTOpbIe actiekThl 30K;

- OCYUIECTBJISITh PACIIUPEHHBIH TOUCK HWH(POpPMAIMK B COOTBETCTBHH C HCCIIENOBATENIbCKOMN
3amavell ¢ UCMOMb30BAHUEM pecypcoB OnbmnoTek u cetn HTEpHeT;

- ¢ukcuposars uHpoOpManuio ¢ nomobo nHecTpyMenTos UKT;
- OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOW U MUCbMEHHOI (opMe;

- CTPOUTH JIOTUUECKOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAHOBICHUE MPUINHHO-CIIEACTBEHHBIX
CBS3€El.

KoMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBHS
VUawuiicsa Hayuumcs:

- OMYCKaTh CYIECTBOBAHHE PA3JIMYHBIX TOUYEK 3PEHHSI,

- YUUTHIBATh Pa3HbIEC MHEHUA, CTPEMUTHCA K KOOPpAUHAIIUH,

- opMyIpOBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

- IOrOBapUBaTHCS, MPUXOANUTD K OOLIEMY PELICHHIO;

COOJIFO1aTh KOPPEKTHOCTh B BHICKA3bIBAHUSIX;

3a4aBaThb BOMPOCHI IO CYIICCTBY,

WCIIOJIb30BaTh PeYb AJIsl PEryJISILIUU CBOErO NEHCTBUS,

KOHTPOJIUPOBATh NE€UCTBUs NapTHEPA,

BJIAJIETh MOHOJIOTHYECKOH U Auanorndeckoi popmMamu peu;

HaXOoaAUuTb I/IH(I)OpMaLII/II-O U BBIABJIATDH I'NTABHOC,

COCTABJIATD IJIaH UCCJICAOBAHUSA U BBIACIIATE I'NIABHOC B MPE3CHTALIUN.



yltaumﬁc;l ROJIYYHUNL 6O3MOMNCHOCHD HAYHUMBCA.
- YUUTHIBATh PA3HbIC MHCHUA U 000CHOBBIBATH CBOO ITO3HUIIHIO,

- apryMEHTUPOBATh CBOKO MO3ULUI0 U KOOPAWHUPOBATH €€ C MO3ULUEH NapTHEPOB IIPH
BbIpA0OTKe OOIIEro pemeHusi B COBMECTHOU JesITeNbHOCTH,

- C y4eTroM Mened KOMMYHHUKAallMM [OOCTAaTOYHO MOJHO M TOYHO IepenaBaTbh NapTHEPY
HEOOXOIMMYIO HHPOPMALIUIO KaK OPUEHTHP ISl TOCTPOCHUS EHCTBUS,

- JOMYyCKaTb BO3MOKHOCTb CYIIECTBOBAHHS Yy JIIOAEH Pa3HBbIX TOYEK 3PEHUS, B TOM YHUCJE HE
COBMANAIOIINX C €ro COOCTBEHHOW, W VYYHTHIBATH TMO3WIUI0 MapTHEpa B OOIMEHUU U
B3aMMO/ICUCTBUH,

- OCYINECTBNISATH B3aUMHBIH KOHTPOJb W OKa3biBaTh IMApTHEPAM B COTPYIAHUYECTBE
HEOOXOUMYIO B3aUMOIIOMOIIIb;

- YCTaHABIIUBATbH CBSA3b OKPYIKAKOIIEH Cpenbl ¢ 00ObEKTaMH JKUBOHM PUPOABI.
PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA

VHAUUICA HAYHUMCA:

- IPUHUMATD B COXPAHITh yUeOHYIO 3a/1a4y,

= YUUTHIBAThb BBIACIICHHBIC YUUTCIIEM OPUCHTUPLI HeﬁCTBHﬂ;

TJIAHUPOBAThH CBOM ACHCTBHS,

OCYHIECTBIIATD ATOTOBBLIM U TIOIIATOBLIIN KOHTPOJIb,

AACKBATHO BOCIIPUHUMATDb OLICHKY YUUTECIIA,

BHOCHUTb KOPPEKTHBBI B JICHCTBUS HA OCHOBE UX OLICHKH U y4eTa CHEJAHHBIX OMIHOOK;
- BBIMOJTHTH Y4€OHbIE IEHCTBUS B MATEpUAJIe, PEUH, B YME.

VHAWUICA ROAYHUM 603MOICHOCHb HAYUUMbCA:

- MPOSIBJISITh NO3HABATEIbHY0 HHULUATUBY,

= CaMOCTOATCJIbBHO YUYUTBIBATH BBIACJICHHBIC YUYUTCICM OPHUCHTHPDBI I[eflCTBPIfI B HE3HAKOMOM
Martepuae,

- HpeO6paSOBbIBaTb MPAKTUYCCKYIO 3aa4y B IO3HABATCIIbHYTO,

-CaMOCTOATCJIBHO HAXOAUThb BAPUAHTHBI PCILICHUA MMO3HABATEILHOMN 3agavu.

4.Coaep:kaHue Kypca BHeypoOUHOH aesTebHOCTH «[IpakTuueckas 6uosiorus»
34 gyaca
Tema 1 buosnorus u od1actu uccyegopanus. (34)

Beenenue. buonormst m obnactu wcciaenOBaHUN, BO3MOXKHOCTH TPHMEHEHHs PE3YJIbTaTOB
uccnenoBanust. CaMble HHTEPECHBIC HAyYHbIE OTKPBITUS B Omosyornu. Onucanue 3amad u oomieit
CTPYKTYpPBI HCCIIEAOBATENbCKON aesTenpbHOCTH. PaboTa ¢ KHHUroil, Hay4yHOW JUTEpaTypou.
Ucnonp3zoBanne 00pa3oBaTeNbHBIX pecypcoB cetn MHTepHeT. OCHOBHBIE AOCTYITHBIE METOMBI
UCCJIETIOBAHHUS

lIpakmuyeckue pabomot:

Hcnonb3oBanne o0pa3oBaTeNnbHBIX pecypcos cetu MHTepHeT.



[IpaBsuna opopmieHre HaOIIOASHIIA.

Tema 2.UccnenoBaHusi 3 :KU3HU pacTeHui. (194)

[IpaBuna paboThl ¢ MUKPOCKOIIOM U OHOJIOrHYeCKUM oOopynoBaHueM. TexHuka
0e30MmacHOCTH.

OcobeHHOCTH HCCIeOBaHUS 10 M3YYEHHIO JKU3HU pacTeHuil. IloaroroBurenbHble paboOThI MO
y4eOHBIM OIBITAM C PACTCHUSIMH.

CtpoeHne M XHUMHYECKHIl COCTaB KJETKM pacTeHui. OpraHbl pacTeHMM M HX KJIETOYHOE
crpoenune. Knerounass memOpana u ee pyHkiun. OCHOBHBIE BELIECTBA PACTHTEIBHON KIIETKHU.
IIpurorosneHne MUKpoOINpenapaTa i pacCMOTPEHUE PACTUTENBHOMN KJIETKH B MUKPOCKOIL.

OMBITHI 110 MOCTYTUICHHUIO BEIIECTB B PACTUTEIBHYIO KJIETKY.

Hcropuss OTKpBITUSL W M3Y4YEHHUs] KIJIETOUHOIO CTpoeHus pacTeHuil. OCHOBHblE CBOICTBa
LUTOIIa3Mbl. [IBHkeHne IUTOIUIa3Mbl B kieTke. OpraHouab! KIeTKU. BkitoueHus u 3amnacHble
BellecTBa B KjeTke. Kpucramindyeckue BKJIIOUEHUs B KJETKE. 3HaUEHHUE 3allacHbIX BELIECTB B
KJIETKE.

@dorocunte3. HMcropusi oTkpbiTusi mporecca ¢ortocuHtesa. Jluet kak opraH (QOTOCHHTE3aA.
Xnoporactel U xynopodmut. Kocmudeckass posib 3e€HOro pacteHus. MexaHu3M B XUMH3M
nporecca ¢orocuHTe3a. BimsHue Okpykamomux ycioBuid Ha QorocuHTe3. BimsHue
TemmnepaTypsl Ha (oTocHHTe3. BiusiHue yrieknucinoro rasa Ha GOTOCHHTES

Bonneni pexum pacrenuii.Pons Boabl B xu3HM pacteHuil. Ilornomenue BOOBI KOPHIMH
pacrenuii. Ilytu nepensmxeHuss Boabl no pacteHutro. KopHeBoe naBiieHHE, TpaHCIUPALUS,
rytTamnus. M3ydenne Gu3nonorndyeckux 0cCOOEHHOCTEH pacTeHHIA Pa3HbIX MECT OOUTAHUSI.

Ctpoenue kopHsi. CTpoeHHE KOHyCa HapacTaHUs KOPHS TMIIEHHUIBL. Pojb OTHENbHBIX
MHUHECPAJBHBIX JJIEMCHTOB B PAaCTCHUU. I/IsyquI/Ie MorjiomeHnss BOABI KOpPHEM U €€
nepeBIKeHNe B cTeOeNb (KOPHEBOE TABJICHUE).

I[bIXZlHI/Ie. 3HaueHue AbIXaHUsA B JKHU3HHU paCTeHI/IfI. dusuomornueckue M OHOXUMHUYECKHE
OCHOBBI JbIXaHUs. Knerounoe CTPOCHUE JIUCTA. HOFJ'IOH.[GHI/IG KHCJIOpOAa MpU AbIXaHHUU JIUCTHEB,
cTe0Ist U KOpHSL.

Poct u mBmxkenune pacrenuit. O0mue moHsTHA O pocTe pacteHuil. ®as3pl pocra. BHyTpeHHune
ycnoBusi pocta pactenuit. Konyc Hapacranus cre0isi. Poct mobera. PasapaxumocTs pacTeHuit.
JBuxenue pactreHuid. Jlucrosas mozauka. ®@ortorponusm, reorponusm. Hactum m HyTtauuu.
PoctoBble ABUKEHUS PACTEHU O] BIUSHUEM CBETa — TPOIMU3MBL

[IpucnocobneHHOCTh pacTeHUd K cpene oOutanus. llepuonuueckue sIBJIEHHS B JKU3HU
pactrenuii. Jlucroman. Ilepuox moKosi. 3UMOCTOWKOCTH UM XOJIOAOCTOMKOCTb PACTEHUH.
Mopo30ycTOHUUBOCTh  pacTeHuid. M3ydeHwe mnpuCnocOONIGHHOCTH pacTeHWid B Hammei
MECTHOCTH.

Passutue u pasmuoxenue pacrenuil. MaausuayansHoe passutue pacteHuid. @akTopsl, onpene-
JSIOIINE pasBUTHE pacTeHwil. PasmHokeHue pacteHuidl. OCOOEHHOCTH CTPOSHHSI OPTraHOB
pasMHOkeHus1 pacteHuid. Ilembna. I'erepoctunust (pasHoctonbuarocts). IlpucnocoOneHust x
ONBUICHUIO y pacTeHuil. BereratusHoe pasmuHoxkeHue pacteHuil. Ilpususka. XKusHp pacrenus
KaK LEJIOr0 OpraHu3Ma.

JlaGopaTopHbIi NPpaKTHKYM:
1. Texuuka 6e3omacHocty. [IpUuroToBjeHe MUKpOTpenapaTa pacCTUTEIbHOMN KIIETKH.

2. OnbIThI MO MOCTYIUICHUIO BELIECTB B PACTUTENBHYIO KIIETKY.



3. BuusHue tremmnepatypsl Ha poTtocunres. IlocTpoeHne TemnepatypHoi kpuBoil. Binusaue
YTJIEKUCIIOTO ra3a Ha ()OTOCHUHTE3.

4. BoaHBII peKUM PaCTEHUI: UCIAPEHUE BOJbI JUCTBMHU MIPU PA3HBIX BHEIIHUX YCIOBUSX.
5. H3sydenue crenenu 3arpsi3HEHUs BO31yXa MO JUCTBSIM.

HccnenoBarenbckne U NpoeKTHbIE padoOThI:

1. BiustHue ¢pakTopoB BHEIIHEH Cpenbl Ha POCT U Pa3BUTHE PACTEHUH.

2.BnusiHue TeMnepaTypHBIX YCIOBUM U YIVIEKHUCIOrO ra3a Ha Ipouece

dorocunresa.3.OpeneneHne CTeNeHN 3arpsI3HEHUS BO3yXa I10 JIMCThSIM PACTEHUH.

4.Ce30HHBIE U3MEHEHUS B )KU3HU PACTEHUH Hallleil MECTHOCTH.

Tema 3.UccnenoBanus u3 ;Kku3HU ;KUBOTHLIX(11 yacos).

OcCHOBHBIE METO/IbI UCCIIEAOBAHNUS 32 )KU3HBIO KUBOTHBIX.

becno3BoHOYHBIE JKUBOTHBIE. IIpocreiimue 51 KUIIEYHOIOJIOCTHDIE. IIpoueccer
JKU3HENeATeNbHOCTH — npocremux. Pasnpaxkumocte. Ilutanue. Broipenenue. JlBukeHue
MPOCTEHUIINX U KAIIEYHOMOIOCTHBIX.

Ctpoenne Tena >kuBOTHbIX. OCOOEHHOCTH CTPOSHHMS W (PYHKLHUH KOXH U €€ MPOU3BOIHBIX.
Mopdonorndeckue U (U3NOIOTHYECKHE OCOOEHHOCTH KOXHBIX kene3. CBs3b  Mexay
(pU3NONOTHUECKON AEATENbHOCTBIO OpraHu3Ma >KMBOTHOTO U ero crpoeHueM. I[lmockme wu
KoJip4aTele 4yepBu. JBuxkeHue depseid. Pasnpaxumocte. Ilutanue. Pone noxaeBbIx udepsBed B
nepeMeInuBaHiu TOYBBL [IMABKM: OCOOEHHOCTH CTPOCHMS, NMUTAHUS, ABIDKEHHs. 3HAUEHHUE
MHUSIBOK.

[Mumesaperne. CyIMHOCTh TmpoLecca NHINEBAPEHUS y OECIMO3BOHOYHBIX M TO3BOHOYHBIX
JKUBOTHBIX. DBOJIIOLIMS CHCTEMbI OPraHoOB nuileBapeHus. IluiesapeHyue B pOTOBOMN MOJOCTH U
skenynke. IluimesapeHne B oKeNyAKe KBAayHBIX JKUBOTHBIX. IIWineBapeHne B KHUINEYHUKE.
Ilurarenbnele Bewmectsa. KauecTBeHHble peaxkunu. DEpMEHTATHBHBIM XapakTep peakLUM
pacIIerUIeHNs] TUTATEeNIbHBIX BEIIECTB.

Hpixanne. DPU3NONOTHSA IbIXaHUS. 3aBUCUMOCTb ABbIXaHWUS AHAMHHU OT YCJOBUH BHELIHEH
cpenbl. OCOOEHHOCTH NBIXaHUS MTHUI[ U HBIPSIOMUX JKUBOTHBIX. OOMEH BELIECTB U SHEPIHH.
ITutanne. OOMeH BemecTB — OcHOBHAs QyHKIHs ku3HA. OOMeH GenkoB. OOMEH yrieBonoB U
*upoB. OOMeH MUHEpaNTbHBIX BEIIECTB U BOJLI. Butamuubl BHelmHUe Mpu3HAKK aBUTAMHUHO3A.
OOmeH sHepruu B OpraHusMe. BiusiHue TemmepaTypbl Ha aKTUBHOCTh JKMBOTHBIX U OKPacKy
tena. Tepmoperymsinus. [IpucnocoOIeHHOCTh XOTOAHOKPOBHBIX U TETUIOKPOBHBIX *KUBOTHBIX K
W3MEHECHUSIM TeMIIEpPaTyPhlL.

BruyTtpennss cexpeuus. JKenessl BHELIHEH, BHYTPEHHEN U CMELIAHHON cexkpennu. BHyTpeHHss
CeKpeuMs y BBICHIMX >KMBOTHBIX. ['OpDMOHBI M HX BIUsSHME Ha opranusm. Jlakranus.
OO0pasoBaHue U BbIAETIEHNE MOJIOKA.

Hepshnast cuctema u opraHbl 4yBCTB. Pa3sgpakxumMocTb M NPOBOAUMOCTb. Pa3zButue HeEpBHOMU
CHUCTEMBbl M BPOXKIEHHOE IIOBEEHHE >KUBOTHBIX. YCJIOBHBIE U 0€3yClOBHBIE pPepIeKCHI.
OBoonns BbICHIeH HepBHOH aeaTenbHOCTH (BH]I) y MO3BOHOUHBIX JKUBOTHBIX. AHAJU3aTOPHL.
IToBenenue -KUBOTHBIX. BpIpaboTka yCIOBHBIX pe(IeKCOB Ha AEHCTBHE Pa3IMYHBIX
pasapakuTenen y pa3HbIX IPyNi OPraHu3MOB.

JlaGopaTopHbIi NPpaKTHKYM:
1. Peakuus nmpocTeHIINX Ha pa3InIHbIE Pa3APAKUTENH (COJb, YKCYCHAs KUCIIOTA, CBET).

2. Peakuus DOXKAEBOrO YEPBs HA AEHCTBHUE PAa3IUUYHBIX PA3IPAKUTENCH.



3. JIBMKeHUE MEAUITMHCKOMN TTHUSIBKH.
4. JlelicTBUe *KeNyIOYHOTO COKa Ha OeNloK U KpaxmaJ. [[BeTHbIe peakiuu Ha OeoK.
5.BnusiHue TemMnepaTypel Ha aKTHBHOCTb 3€MHOBOAHBIX.
HccnenoBarenbckne M NpoeKTHbIE padoOThI:
1. MonudukamoHHass U3MEHYHBOCTD JKUBOTHBIX.
2. IIpocrelimue Kak NOKa3aTeNb YACTOTHI BOJOEMOB.
3. Dxonoruyeckue nocaeCTBUS U UX BIUSHNE Ha KUBOTHBIX.

4. Posp MEIULIMHCKUX MMHUSBOK B JKU3HH UEJIOBEKA.

JlaGopaTopHbIi NPpaKTHKYM:
1. Peakuus nmpocTeHImmX Ha pa3IMIHbIE PA3IPAKUTETH (COJIb, YKCYCHAsSI KUCJIOTA, CBET).
2. Peakuus DOXKAEBOrO YEPBs HA AEHCTBHUE PA3IUYHBIX PA3IPAKUTENECH.
3. JIBMKeHUE MEAUITMHCKOMN TTHUSIBKH.
4. JlelicTBHe KeyIOYHOTO COKa Ha OeNloKk U KpaxMai. [[BeTHbIe peakiuu Ha OENoK.

5.Bnusinue Temnepatypel Ha aKTHBHOCTb 36 MHOBOJHBIX.



HccnenoBarenbckne 1 NpoeKTHbIE padoOThI:

1. MonudukamoHHass U3MEHYHBOCTD JKUBOTHBIX.

2. IIpocrelimupe Kak NOKa3aTeNb YUCTOTHI BOJOEMOB.

3. Dxonoruyeckue nociaeCTBUS U UX BIUAHNUE Ha )KUBOTHBIX.

4. Poap MEAULIMHCKUX MUSIBOK B )KU3HH YEJIOBEKA.

Tema 4.UenoBek Kak 00beKT Hccae10BaHUA B Ononoruu (154)

OCoOeHHOCTH 3KCHEePUMEHTANIBbHON pPaboThl ¢ 4eNoBeKOM. YepThl CXONCTBA W Pa3IUUUs C
APYTUMH TPyIIaMHU KUBOTHBIX. [loaroToBKa 000pYyAOBaHHUS IS OTIBITOB.

Perymsiumss  ¢ynkumii opranmsma.OpraHusM kak wLenoe. HeiporymopanbpHass —perynsmus
¢bynkumii opranuzMa. ['ymopanbHas perymauuss QyHKuMid opraHuzMa. HepBHas peryJssius
¢byHkumii opranuzMa. PyHKIHOHATBHBIE CUCTEMBI. be3ycioBHbIE pedhIeKChl UeIoBeKa.

Buytpennss cpema opraHusma. lIoCcTOSHCTBO BHyTpeHHEHR cpenbl opranusma. I'omeocras.
Kposb. Knunuueckuil aHanu3 KpoBH 4eJOBEKa. 3alllUTHbIE CBOMCTBa KpoBH. (CBepThiBaHUE
kpoBu. UMmyHuTer. TkaneBas HecoBMecTUMOCTb. [ pynnel kpoBu. OnpezaeneHue rpymnmn KpoBU.
IlepenuBanue KpOBH.

Ctpoenne u (QyHKIMM OpraHoB KposooOpameHus. Mopdonorus u (U3NOIOTUS Cepila.
Onepaunn Ha cepaue. Peanumauusa. Ilpuemsl peaHumanmoHsHbix aeiicTBuil. Ilposoasiias
cucTeMa cepaLa. JJIeKTpUUeCKUe sIBJIeHUs B cepaue. ABromartus cepaua. Perymsauus cepaedHoi
nesitenpHOCTH. 1lynbe. JIBrkeHHe KPOBH MO cocynaM. PyHKIMOHAIbHBIE TPOOBI.

Hpixanne. BosnymHast cpema. 1'a3000MeH B JIETKMX W TKaHSAX. JlpIXaTeNbHbIE ABMKEHUS.
Perymsnus neixaHus.

[Mumesapenne. [luTarenpHble BelIeCTBA M MUIIEBbIE MPOAYKTHI. MeTonbl u3ydeHust QpyHKUIUN
MULLEBAPUTENbHBIX Jkene3. llepeBapuBaHue W BCAChIBAHUE NULIU. Peryisuus OULIEBapEeHUS.
INonnepsxaHnue NOCTOSTHCTBA MUTATEJBHBIX BELIECTB B KPOBU. LIEHTPBI rof01a U HACBHILLECHUS.

BH/I u ncuxonorus. IIpoucxokaeHne M HEKOTOPbIE OCOOEHHOCTH NCUXHKH. OTpakeHue B
JKUBOM M HexkuBol mnpupone. OuryuieHue U BocrnpusaTue. Mnmo3uy, npencraBieHUs] NamsiTy,
Habmonenusi. OnpeneneHre oObemMa mamsiTH, o0beMa BHUMAHHS. [laMsiTh, MBIIIJICHHUE, PEYb.
Bunbl mamatu. 3akonbl namatd. IlpaBuna 3anomuHaHus. M3yueHue JOTHYECKOro MBIIIIEHUS,
BJIMSIHUE TIO3BbI HAa PE3YJIbTAT AeATENbHOCTU. DMonuu. TemmnepamenT. Xapakrep. Onpenenenve
TUIOB TeMIIepaMeHTa. DMOLUN U MUMHUKA JIULA.

JlaGopaTopHbIi NPpAKTHKYM:

1. OmnpeneneHue 4aCTOTBI CEPACUHBIX COKPALIEHUH B 3aBUCUMOCTH OT (PU3NIECKOMH
Harpy3Ku.

2. IlpuemMbl peaHUMaLIMOHHBIX JEHCTBUM.

3. MHuKpPOCKONUYECKOE CTPOCHUE KIIETOK

4. Hapymenue cBOHCTB O€NKOB NP NEHCTBUH HA HUX aJIKOTOJISL.
5. JelicTBue aHTUOMOTUKOB Ha (DEPMEHT CITFOHBL.
HccnenoBarenbckye M NpoeKTHbIE padOThI:

1. Brusiaue pu3n4ecknx Harpy30K Ha Pa3BUTHE MBILIEUHOW CHCTEMBI

2. UcTopust OTKPBITHS KJIETKU



3. BpenHble NPUBBMKYU U UX BIUSHUE HA 30POBbE YEJIOBEKA
4. Cioco0p! yIydILIeHUST TAMSITH.
Tema S5.00meduosoruueckue uccaegosanus (10 yacos)

I'enernka kak Hayka. OCHOBHBIE METOIbI H3YYCHUSI TEHETUKU. MOaenbHBII OOBEKT r€éHETUKU —
wionoBast Mymka nposzodmia. CopepskaHue Apo30o(hHI HA MUTATEIBHBIX cpenax. AHaium3
HaCcJIeIOBaHMs MPU3HAKOB B F1 mpr MOHOrMOPUIHOM U TUTHOPUIHOM CKPEIIUBAHUH.

ITpucnocobneHHOCTE OPraHU3MOB U €€ OTHOCHTEIBHOCTb.

Bnusiaue  skomormdeckux  (pakTOPOB HAa  OPraHM3MBlL.  JKOJOTHYECKHH  MOHHMTOPHHT.
Omnpenenenue coaep:kaHusl B BOAE 3arpsI3HAOIINX BEIIECTB.

DKOJIOrMYeCKHe XapaKTePUCTUKH BHAA (3KOJOTHUECKasi HUIIIA).
JlaGopaTopHbIi NpaKTHUKYM:

1. AHanM3 HaclenoBaHUs TMpPHU3HAKOB B Fi mpu MOHOrMOpUAHOM W AUTHOPHIHOM
CKpeLIMBaHUU (Ha IpUMepe MyIIKH APO30(HIIBD).

2. OmpITHl MO M3YYEHUIO MPHUCIOCOOJEHHOCTH OPTraHM3MOB K YCJOBHSIM CYLIECTBOBAHMA:
NpeBpalleHne Ha3eMHBIX (JOPM pacTeHUi B BOAHYIO (OpMYy M HAOOOPOT (TpamecKaHIHs,
BOJIOKpAc, rurpodua).

3. CocraBieHue OKOJOTUYECKOW XapakTEPUCTHKU BHAA, MACMOPTH3ALUsS KOMHATHBIX
pacTeHuil.

HccnenoBarenbckne M NpoeKTHbIE padoOThI:
1 HayuHble OTKpBITUS B TCHETHUKE.
2. Bnusiaue sxonorndeckux (pakTopoB Ha OPTaHU3MBI.

3. 3aBHCUMOCTB BHIOBOTO Pa3HOOOPA3Hs OT HKOJIOTHIECKUX YCIOBHH



KaneHaapHo-TeMaTn4ecKoe naaHnpoBaHue

Tembl 3aHATUN Bcero
yacoB

Tema 1. buonormna n obnactu nccnegosaHus. (3 4.)

BeegeHne.  O6nactM  uccnegoBaHuin - B 6uonorun, 1

BO3MOXHOCTU MPUMEHEHUS pPe3y/bTaTOB UCC/ef0BaHUS.
CaMble MHTEPECHble HayYHble OTKPbITUS B BUONOTUN.

OnucaHue 3afay 1 06LLEN CTPYKTYpbl MCCNefoBaTeNbCKON 1

AeATeNbHOCTUN. PaboTa C KHUFOl,HAYYHON  MTepaTypoii.
Wcnonb3oBaHue obpasoBaresibHbIX
pecypcoB ceTu VIHTepHerT.

Mp.p.Nel «Wcnonb3oBaHne o06pa3oBaTe/bHbIX PECYPCOB
ceTun IHTepHeT »

OCHOBHble JOCTYMHble METO/bI UCCNEL0BaHMS. 1

Mp.p.Ne2 «[Mpasuna ohopmneHne HabNOAEHNA»

Tema 2.VMccnegoBaHunst U3 XXnU3HW pacTeHui. (19 v.)

4

MpaBunna paboTbl C MUKPOCKOMOM U 6MONIOTMYECKUM 1

obopypoBaHmem. TexHuKa 6e3onacHOCTN. OCO6EHHOCTH
MCCNeA0BaHNA MO N3YUYEHWUIO XXMU3HWN PaCTEHWIA.
MoaroToBuTENbHBIE PABOThI MO YY4EOHbLIM OMbITaM C

pacTeHusiMW. OpraHbl PacTeHWU N UX KNETOYHOE CTPOEHWUE.
MpWUroToBNEHNe  MUKpOMpenapata W paccmaTpuBaHue
PacTUTENbHbIX KNETOK B MUKPOCKON.

Nab.p. Nel «TexHuka 6esonacHocTKW. [IpuUroToBIEHME
MuKponpenapaTapacTUTEeNbHON KNeTKu»

XUMMYECKUA  COCTaB  K/IETOK  pacTeHWii. OCHOBHbIE 1
BeLeCcTBa  pacTUTeNbHOW  KneTkn.  OnbiTbl MO

NOCTYNNEHNIO BELLECTB B PACTUTE/NIbHYHO K/ETKY.

Na6.p. Ne2 «OnbIThl N0 NOCTYN/NEHNIO BELLECTB B
pacTUTENbHYIO KNeTKy»

VicTopma OTKpbITUA W U3YYEHUA KNeToyHoro 1 1
CTpoeHuUs pacTeHuit. CTpPOeHUe pacTUTeNbHbIX

Knetok.  OCHOBHble  CBOWCTBA  LMTOMIa3Mbl.
[BWXeHne uuTOonNasMel B KeTtke. KneTouHasa
MembpaHa n ee (YHKUMM. OpraHomibl KNeTKW.
BknoueHna 1 3anacHble BellecTBa B K/ETKe.
Kpuctannnueckme  BKIHOYEHUSs B K/ETKe.

3HayeHue 3anacHbIX BeLLeCTB B K/ETKE.

Teop.

0,5

0,5

0,5

0,5

npakT

0,5

0,5

0,5

0,5



8,9

10,11

12

13

14

15

16

doTocuHTE3.  VcTopua  OTKpbITUA  Mmpouecca
(hoTocMHTe3a. JIMCT Kak opraH (OToCMHTE3A.
Xnoponnactbl 1 xnopogunn. Kocmuuyeckas ponb
3e/IeHOr0  pacteHus. MexaHusm U XUMU3M
npotecca (hoToCMHTe3A.

BnvsHne okpyxatoLwmux ycnoBuii Ha ()OTOCUHTES.
BnvsHve TemnepaTypbl Ha (POTOCUHTE3. BnnsHue
yrne- KMCNOro rasa Ha )0TOCMHTE3.

Nab6.p. Ne3 «BnusHne  TemnepaTypbl Ha
(oTocMHTe3. [MocTpoeHne  TemnepaTypHOii
KpuBoii. BnusHue yrne- KMCAOro rasa Ha
(PoTOCUHTE3»

BoaHbIl pexxuM pacTeHWil. Ponb BOAbl B XKU3HU
pacTeHUiA. MornoweHne  BOAbl  KOPHAMM
pacTeHuin. TyTn nepefBMXKEHMS  BOAblI MO
pacTeHu0. KopHeBOoe [JaBfieHWe, TpaHCnupaums,
ryTraums.

Nab.p. Ned «BofHbIN pe>XXUM  pacTeHwui:
ncnapeHve BoAbl NMUCTbAMU MPU Pa3HbIX BHELUHUX
YCNOBUAX»

N3yueHne thn3nonornyecknx ocobeHHocTen
pacTeHWipasHbIX MECT 0OUTaHWS.

CrtpoeHune kopHA. CTpoeHMe KOHyca HapacTaHus
KOPHA MweHnLUbl. Ponb OTAeNbHbIX MUHEpPanbHbIX
3/1EMEHTOB B pacTeHUn. V3yyeHue nOrnoweHus
BOAbl KOpPHEM W ee MepefBMKeHUe B cTebesb
(KopHeBOe faBrneHue).
[bixaHne. 3HauyeHWe LbIXaHUA B XXU3HWN PaCTeHUN.
®dusnonornyeckme u BGUOXUMUYECKME OCHOBBI
AbIXaHusA. KnetoyHoe CTpOeHMne nncTa.
MMornouieHne Kucnopoga npu AbIXaHWUW JICTLEB,
CTebNsA N KOpHS.
PocT u aBuxeHue pacTeHuid. OOLMe NOHATUA O
pocTe pacTeHuil. ®asbl pocTa. BHyTpeHHue
YyCNOBMSA pocTa pacTeHuii. KOHyC HapacTaHus
cTebnd. PocT nobera.
Pa3fpaXXMMOCTb  pacTeHWin.  [BuxeHue
pacTeHunii.JIncToBas
Mo3amMka.  POTOTPOMNU3M,
reoTponusm.

1

1 0
0 2
1 1
0,5 0,5
0,5 0,5
1 0
1 0
1 0
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18

19

20

21

22

23

HacTum n HyTaumm. POCTOBbIE ABUXKEHUS PaCcTEHWi
NnoABNNAHMNEM CBETa — TPOMU3MbI.

Mpncnoco6neHHoCTb  pacTeHWid K cpege  obuTa-
HUsA. Tepuofuyeckme SBNEHUA B XWU3HW PacTeHUIA.
Nuctonag. Mepuog nokoA.  3MMOCTOMKOCTb U
X0N0A40CTONKOCTb pacTeHuii. Mopo30yCTONUYMBOCTb
pacTeHmil. V3yyeHnme npucnoco6neHHOCTU pacTeHui
B Halleil MeCTHOCTM.

MpoekT «Ce30HHble M3MEHEHUSI B >KWU3HU pPacTEeHWiA
Halleil MeCTHOCTU»

Pa3suTue 7 pasMHOXeHue pacTeHuni.
NHomBuayanbHoe pasBuTue pacTeHWid.  PakTopbl,
onpegensitoLLme pasBuTme pacTeHui.

Wccneposanne «BnusHue hakTOPOB BHELLHEWR cpefbl
HapOCT M pa3BUTINeE pacTeHuii»

PasmMHOXeHMe pacTeHuii. OCOOEHHOCTU CTPOEHMS
OpraHoB  pasMHOXeHUs pacTeHuiA. MbinbLa.
eTepocTnnmns (pa3HOCTONGYATOCTD).
Mpucnoco6eHns K OMNbINEHNIO Y pacTEHUIA.

BereTaTMBHOE pasMHOXeHWe pacTeHuid. MpuBMBKa.
YKN3Hb pacTeHus KaK LIefIOCTHOro opraHusMma.

Nab6.p. No5 «M3yyeHne CTeneHn 3arpsisHeHus
BO34yXamno MNCTbAM»

NccnepgoBaHne «OnpegeneHne CTeNeHU 3arpsasHeHus
BO3AyXa MO INCTbSIM pPacTeHuii»

Tema 3. ViccnefoBaHUA U3 XU3HU XXUBOTHbIX (114acoB.)

24

25

26

OCHOBHble  MeTOAbl  MCCNefoBaHWA 33  XU3HbIO
YXNBOTHBbIX. becrno3BoHOYHbIE XVBOTHbIE.
MpocTeiilune ¥ KULWEYHONOMOCTHbIE.  pouecchbl
XXU3HEAEATENbHOCTM MpOCTeAWwnX. PasgpaKMmocTb.
MuTaHne. BbigeneHne. [BMKeHME MPOCTEAWINX 1
KMLLEYHOMO/IOCTHBbIX.

CTpoeHue Tefnia XXMBOTHbIX. OCOBEHHOCTM CTPOEHUS U
(YHKLMUN KOXW 7 ee NMPON3BOAHbIX.
Mopdonorunyeckne n pu3nonormnyeckne 0CO6eHHOCTH
KOXHbIX >xene3. CBA3b Mexay (u3nonormyeckoi
[eATeNbHOCTLI0  OpraHMsMa >KMBOTHOTO W €ro
CTPOEHMEM.

rnockne W Konb4vatble 4epBu. [BMXKEHME uYepBen.
PasgpaXumocTtb. MNutaHue. Ponib SOXAEBLIX YepBeil B
nepemelinMBaHMM  NouBbl. [MABKW:  OCOBEHHOCTU
CTPOEHUA, NUTaHUSA, ABUXEHUA. 3HaYeHNe NUABOK.
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27  MuwesapeHne. CyLHOCTb npoLecca NULLEeBapeHnsa y
6eCrno3BOHOYHbLIX U MO3BOHOYHbLIX  >KUBOTHbIX.
JBONOLMA CUCTEMbI OpraHoB nuuiesapeHus. Muie-
BapeHWe B POTOBOWA  MOMOCTM U OKeNyfke.
MuweBapeHne B >KeNyfAKe >KBauyHbIX XMBOTHbLIX.
MvuleBapeHne B KULLEYHMUKe. MuTatenbHble
BeLLecTBa. KayecTBeHHbIe peakumu.
depMeHTaTMBHbIA XapakTep peakuui paclienneHus
MUTaTeNbHbIX BELLECTB.

28  [bixaHve. dwusnonorna  AbixaHua.  3aBUCUMOCTb
AbIXaHNS aHaMHWIA OT YCNOBWIA BHeLLHeN cpeapbl. Oco-
GEHHOCTM AblXaHWUSA NTUL, N HbIPAKOLWMNX XNBOTHBIX.

29 OO6meH Beuwlect8 u 3Heprun. [MutaHne. OO6MeH
BELLeCTB
— OCHOBHas (yHKUMA 13HN. ObmeH 6enkoB. O6meH
YyrnesofoB v upos. O6MeH MUHepPanbHbIX BELLECTB U
BOAbl. BuTaMuHbl. BHellHMe npu3Hakn aBuTaMMHO3a.
OO6MeH aHepruu B opraHu3me.

30 BnugHue TemnepaTypbl Ha aKTUBHOCTb YXUBOTHbIX W

OKpacky Tena. Tepmoperynaums.
Mpncnoco61eHHOCTb XO0NO4HOKPOBHbIX 7
TENI0KPOBHbIX YXXUBOTHbIX K N3MEHEHUAM
Temneparypbl.

31  BHyTpeHHsAA cekpeuus. XXenesbl BHELLHENR,

BHYTPEHHEN W CMeLlaHHOW CeKpeuun. BHYTpeHHsS
CEKPeLMs y BbICLUMX >KMBOTHbIX. [TOPMOHbI U UX
BNUAHME Ha opraHu3m. Jlaktayus. O6pasoBaHue U
BbleNIeHVe MOJIOKa.

32 HepBHaa cucTema M opraHbl YyBCTB. Pa3gpaXnmMocTb
W MPOBOAMMOCTb. Pa3BUTWE HEPBHOW CUCTEMbI K
BPOX/AEHHOE MOBEAEHNE >XMBOTHbLIX. YC/OBHblE U
6e3yCcroBHble pethneKcsl.

33  3BoMOUMA BbICLLEN HepBHOW AedatenbHocTn (BHA) y
MO3BOHOYHbIX XXMBOTHbIX. AHanu3aTopbl. NoBefeHue
YXMBOTHbIX. BblpaboTKa YCNOBHbIX pedieKcoB Ha
[eCTBMe pa3/IMYHbIX pasgpaxuTeneil Yy pasHbIX
rpynn opraH13moB.
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