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1. lHosicHUTEHLHAA 3aIUCKA

HporpaMMa BHeypO‘IHOﬁ JACATCJIBbHOCTH «I/ICCJIeI[OBaHI/ISI B OMOJIOrMM» COCTaBJICHA
I ydaluXxcsa 10 -11 k1accoB u COOTBCTCTBYCT TpC6OBaHI/IHM, MpCaABABIEICMBIM K
MCTOJUKEC OpraHu3alunu HCCJ’ICI[OB&TGHBCKOﬁ ACATCIBbHOCTHU IIKOJBbHUKOB.

Pabouast nporpamma o BHEYpouHOU AesitenbHOCTU «lccnenoBanust B OMOIOTUNY
PacKpbhIBAE€T OCHOBHBIE Pa3/Ieibl IPOrpaMMbl, (GOPMBI U METOIbI PA0OTHI C YUAITUMUCH.
OCHOBHBIM METOJUYECKUM MTOAXOAOM B paMKax JaHHOU MpOrpaMMBbl SIBJIETCA
HATypaJTUCTUUYECKUI» MOIX0/: 00yYEHUE U BOCIUTAHUE JIETEN HA TPUMEPE KUBBIX,
«peajbHBbIX» O0BEKTOB, CYIIECTBYIOIIUX B €CTECTBEHHBIX YCIOBUSIX.

[Iporpamma «VccnenoBanusi B OMOJIOTHI» OTHOCUTCA K OOIIEMHTEIJIEKTYaIbHOMY
HaIIPaBJICHUIO BHEYPOUHOU AesTenbHOCTH yuamuxces 10 - 11 kimaccoB. Cpoxk
peanuzanuu nporpammsl - 2 roaa. [IporpamMmma coctaBieHa ¢ y4eToM TpeOOBaHUI
dI'OC COO.

[Iporpamma BHeypouHoOU nearenbHocTH «MccnenoBanus B Ouonorun» 10-11 kmaccsl
cocTaByieHa Ha ocHOBe DenepanibHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa
CpellHEro o01ero oopa3zoBaHus, yTBEPKAEHHOTO IpHKa30M MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 r. (Ilpuxa3z Ne 413 «O0
yrBepxaenun ®I'OC cpeanero ob1iero oopasoBanus»), a Takxke [Iporpammel
ANEKTUBHBIX KypcoB. buonorus. 10 -11 knaccsl, (aBropsi: B. M. Cusornasos, U. b.
Mop3synoBa. Coopnuk 4., uza. Apoda, 2014).

[TporpamMma BHeypouHOil nestenbHOcTH «VccnenoBanus B OMonorum» npegHa3HaueHa
115 yqamuxes 10-11 kitaccoB, yBlIEKarOMMUXCsl IPOSKTHON U UCCIEA0BATEIBCKOM
paboToil. B 1aHHOM Kypce uMeeTcs BO3MOKHOCTh IOBTOPUTH U YIIIYOUTh 3HAHUS 110
paznenam ouosnoruu yyanmmucs 10-11 kinaccoB, 4TO MOKET NPUTOAUTHCS IPU
noarotoBke k EI'D, a Takxe chopMUpOBaTh NPAKTUUECKHUE HABBIKU U PA3BUTh
MCCJIEIOBATEIBCKUE YMEHHUS YUAIIUXCS.

®I'OC cpennero oopazoBaHus TpeOyeT UCTOJIBb30BaHUS B 00pa30BaTEILHOM MPOIECCe
TEXHOJIOTUH JIEITEIPHOCTHOIO THMA. MeTO bl TPOEKTHO-UCCIIEI0BATEIBCKON
NeSATEeILHOCTH OIPeIeNIEHbI KaK OJHO U3 YCIOBHUM peaau3aiui OCHOBHOM
oOpazoBarenbHOM mporpaMMbl. COBpeMEHHBIE PA3BUBAIOIINE TPOTPAMMBbI BKITFOUAIOT
MIPOCKTHYIO IESITEIILHOCTh B COJIEPIKAHNE PA3ITMYHBIX KypCOB U KYPCOB BHEYPOUHOU
NEeATEeILHOCTH. 3HAHUS U YMEHHS, HCOOXOUMBIC JIJIsi OpTaHU3aIMH MPOCKTHOHN H
HCCJICIOBATEIILCKON JEATEILHOCTH, B OyIyIIIEM CTaHYT OCHOBOM JIJIS1 OpraHU3aIlun
HayYHO-UCCIICIOBATEILCKOM ACATCIBHOCTH B By3aX, KOJUISKaX, TEXHUKyMax | T.]I.
Kpurepuem ycrnenHocT! moIpocTKa CTAHOBUTCS HE CTOJBKO PE3yJIbTATUBHOCTH B
W3YYCHUU IIKOJIBHBIX MPEIMETOB, CKOJIBKO OTHOIICHHE YEJI0BEKa K BO3MOKHOCTSIM
COOCTBEHHOT'O MTO3HAHMS M PE0Opa30BaHMsI PUPOJIbI, HCTOPUH, CAMOTO CEO04I.

B kypce «MccnenoBanus B OMOIOTUM» MOXKHO BBIJICIUTh TP OCHOBHBIX HAIPABJICHUS:
1. UccnenoBanusi U3 )KU3HU PACTCHUIA.
2. VccnenoBanus U3 )KU3HU )KUBOTHBIX.

3. buonornueckue HCCJICOA0BAaHUA YCIIOBCKA.



Taxxe npeanokeHo HECKOIBKO paboT IKOIOTUYECKON HAITPaBIEHHOCTH.
Heab Kypca:

-pacIIMpeHne Kpyro3opa 1o OCHOBHbIM BOIIpocam OMOJIOTHY;

- Pa3BUTHE UCCIEN0BATENBCKUX YMEHHM.

3agaun:

- PaCHIMPUTH KPYTO30p yUaAITUXCsI IO OTACITHLHBIM BOTIpocaM (HPU3HOJIOTUNA U aHATOMUH
KUBBIX O0OBEKTOB;

- IOKa3aTh 3aBUCUMOCTb KHBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX IKOJIOTHICCKUX
(bakTopoB;

- IPOJIOJIKUTH PA3BUTHE CIIOCOOHOCTH YYAITUXCSI K MBICTTHTEILHBIM OTICPAITUSIMU —
aHaJu3y, CHHTE3y, CpPaBHEHUIO, 0000IIECHUIO, KIIaCCU(DUKALINM, & TAKKE UX
MIPOU3BOIHBIM — TBOPUYECTBY U a0CTparupoBaHUIO;

- POIOJKUTH 00YyUYEHHE MIKOJIBHUKOB CITIOCO0aM CaMOCTOSITEIbHON OpraHU3aluH
y4eOHOU JesATeIbHOCTH — MOTUBALIUH, INIAHUPOBAHUIO, CAMOKOHTPOJIIO, pedIeKcuu
IIPU BBIMOJIHEHUH UCCIIEI0BATEIBCKUX U IIPOEKTHBIX padoT;

- POJIOJDKUTH O0YUYEHHUE yJalUXCsl paboTe C pa3IMYHBIMU HCTOYHUKAMHU UH(POPMALIUH,
BKJIIOYAsl DJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI.

2.001mas XxapakTepucTUKa Kypca BHEYPOUHOM J1eATeIbHOCTH.

[TporpaMMa BHEYpPOUHO# IEATEIBHOCTH MO OOIICHHTE/UICKTYAIbHOMY HAIIPaBJICHHIO
«HccaenoBanus B OMOJIOTHIY B TIOJHOM MEPE COOTBETCTBYET MOJIOKCHHUSIM KOHIICTIITUN
oOyuenus. OHa MO3BOJISIET YUaAITUMCS OCYIIECTBUTh IBPUCTUYCCKUE MPOOBI, OICHUTH
CBOM MOTPEOHOCTH U BOZMOXHOCTH.

[Iporpamma paccurtana Ha 68 yacoB, o 1 vacy B 10 u B 11 kmacce.

[Iporpamma cocrasiena ¢ yuerom tpedoBanuii ®I'OC. [Iporpamma comepXuT 3HaAHUS,
KOTOPBIE BBI3BIBAIOT Y YUAIIUXCSA MO3HABATEIILHBIN MHTEPEC U MPEICTABISAIOT LIEHHOCTh
pu NoAroToBKe K caaye EI'D mo 6uosoruu, a Takxke Jyis oOydeHus B By3ax. B atom
3aKJTI0YAETCS €€ MOTUBUPYIOIIUM MOTEHIIMAI. 3HAHUS, TIOJIyYEeHHbIE TTPU O0YUYEHUH 110
JTAHHOM MpoTrpaMMe, CITOCOOCTBYIOT (DOPMUPOBAHUIO COITMATHHO aKTUBHOM JIMYHOCTH.

Oco0eHHOCTH coaiepKaHusl IPOTPaMMBI U BUJIBI JESTEIIBHOCTH YUalUXCsl B X0J1€
OBJIAJICHUS 3HAHUSIMU U YMEHUSIMU, IPEyCMOTPEHHBIMU TPOTrPAMMOM, JAOT
BO3MOXKHOCTb JIJISl HCTIOIb30BaHUI PA3IUYHBIX METOI0OB U JOpPM 00yUeHUs
(MHAMBUAYATbHBIX, TPYNIOBBIX, HATJISAHBIX, CJIOBECHBIX: TEOPETUUECKUE
UCCJIEIOBAHUSI, CAMOCTOSITEIbHBIE SBPUCTUUECKUE TTPOOHI).

CopeprkaHue mporpaMMsbl pacipeiesieHO BO BPEMEHH C YYETOM €ro JOCTATOYHOCTHU ISl
KaueCTBEHHOI'0 U3Y4YE€HUSI MaTepHalia U MOJTyYECHUS 3alUIAHUPOBAHHBIX PE3YyJIbTAaTOB.

OcHoBHBbIE MeTOABI U (OPMBI PAdOTHI € AETHMHU.



OCHOBHBIM MCTOAMYCCKUM IIOJAXOJ0M B paMKax ,HaHHOﬁ IMpOrpaMmeal ABJIACTCA
((HaTypaHHCTHHGCKHﬁ>) moaxona - T.cC. O6y‘{CHI/IC H BOCIIMTAaHUC I[GTGﬁ Ha IIpuMepe
JKUBLBIX, «PCAIbHBIX» 06’I)CKTOB, CYHCCTBYIOIIUX B CCTCCTBCHHBIX YCIIOBUAX.

CemuHap u Jeknus kak gopma 00ydeHHs MpEAnoIaraeT O3HAKOMICHUE YUaIUXCs C
OCHOBaMU HCCIIE0BATEIBCKOM pabOThI: MOATOTOBKON K MCCIIEI0BATENBLCKOM paboTe,
COCTaBJICHHEM IlJIaHa UCCIIEN0BATENBCKON PA0OTHI, IPOBENECHUEM UCCIIEIOBAHHS,
oopmIIeHuEM UCCIIEA0BATEIBCKON paOdOThI, MOJATOTOBKOM K 3a1IMTe PadOTHI.

JKCKYpCHOHHAs (popma o0ydeHHsl TPEANOaraeT 03HaKOMIJICHUE YYAIIUXCS C
peaTbHBIMU O0OBEKTAMU U SIBIICHUSIMU TTPUPO,IBI

CamocTosiTeIbHAsI HCCIIEA0BATENbCKAS PAa00Ta yUaluXcsl BKJIYAET: IIOCTAHOBKY
HeNel U 3a71a4 MCCIIEeIOBaHMs, BHIOOP METOAMKH, IJIAHUPOBAHUE HCCIEA0BaHus, cOOp
Marepualia, ero nepBUYHy0 00padOTKY, aHAIU3 U OCMBICIICHHE MOJYYEHHBIX JIaHHBIX,
HaIMcaHue oTyeTa (CTaThH, MPOEKTA), €r0 3alIUTy Ha KOH(EPEHIIUU.

[Tpu BBINOJSHEHUH CAMOCTOATEIBHBIX UCCIIEA0BATEIbCKUX PA0OT ydaluecss MOryT
I10JIb30BATHCA METOAMYECKHUMH AJITOPUTMAMHU, KOTOPBIE ABJIAIOTCA HEOTHEMIIEMOU
COCTaBHOM 4acCThIO IPOrpaMMBbI U IO3BOJIAIOT B OOILMX YEPTaxX BECTH UCCIIEI0BAHUS
caMOoCTOATENbHO. PYHKIHS IPETNoIaBaTeIe Ha ’TOM OrPaHUYUBAOTCS
KOHCYJIBTALIMSIMU M OOLIUM «KYypHUPOBaHUEMY» MpoLecca padOThlI.

3. Pe3yibTaThbl 0OCBOECHUSI KypPca BHEYPOUYHOI 1eATEILHOCTH.

B pe3ynbTaTe BHEYpOUHOM JEATEILHOCTH Y BBIITYCKHUKOB CPEHEHN MIKOJIBI OYayT
c(hOpMHUPOBaHbI JINYHOCTHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIE U PETYJISTUBHbBIC
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUS KaK OCHOBA y4eOHOTO COTPYAHHYECTBA U YMEHUS
YUUTHCS B OOIICHUHU.

JInuHoCTHBIE YHMBepPcaJbHbIEe YUeOHbIe 1elCTBUSA:

yuawuiica Hay4umca:

- MIOJIOKUTEIILHOMY OTHOIIIEHHUIO K UCCIIEI0BATEIHLCKON JAESTEIHHOCTH;

- MPUOOPETET MHTEPEC K HOBOMY COJIEPKAHUIO U HOBBIM CIIOCOOAM MO3HAHUS;

- COPMECHTHUPYETCSI Ha IOHMMAHWE IPUYHH yCIIeXa B UCCIIEI0BATEIILCKOM JIESTEIIbHOCTH,
B TOM YMCJIE HA CAMOAHAJIN3 U CAMOKOHTPOJIb PE3YyJIbTaTa, HA aHAJIN3 COOTBETCTBHS
pPE3yNIbTaTOB TPEOOBAHUSM KOHKPETHOM 3aj1a4e, MOHUMaHUE TIPEITIOKEHUN U OI[EHOK
YUUTENS, B3pOCIIBIX, TOBAPHUILEH, POAUTENIEH;

- MPUOOPETET CITOCOOHOCTH K CAMOOIIEHKE HA OCHOBE KPUTEPUEB YCIICIITHOCTH
MCCJIEIOBATEILCKON JESTETHHOCTH.

yuawuiica noJayuum 603MOHCHOCHLb 015 (HOPMUPOBAHUA

- BHYTPEHHEHN MO3UIIMU HA YPOBHE MOHUMAaHUSI HEOOXOIUMOCTH UCCIEI0BATENbCKON
NeSATEIbHOCTH, BHIPAXKEHHOTO B MPE00JIaJaHuy O3HABATEIbHBIX MOTUBOB U
PEINOYTEHNUHN COLMAIIBHOTO CIoco0a OLIEHKH JIeATENbHOCTH;

- BBIPQXKECHHOM MO3HABATEIbHON MOTHBALIUY;



- YCTOMYUBOTO MHTEPECA K HOBBIM CIIOCO0aM MO3HAHHUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHBIE YUeOHbIE /IeiiCTBUS

yuamuiica Hayuumcs.

- IPOBOJIUTH MCCIIEIOBAHUS O0BEKTOB YKHBOU IPUPOJIBI,

- 00BSACHATHL 00I1IeONOJIOTHYECKIE OCOOCHHOCTH,

- pacro3HaBaTh METOIbl U3yYCHHsI OOBEKTOB KUBOW MPUPOIBI;

- paboTaTh ¢ 1a00paTOPHBIM 00OPYIOBAaHUEM U MTPHEMaMH PabOThI C HHUM;

- OOBSICHITH (PU3HOJIOTUIECKHE TIPOIIECCHI, TIPOTEKAIOIINE B )KUBBIX O0BEKTaX;
- OOBSICHATH AaHATOMHUYECKOE CTPOCHHE KHUBBIX OOBEKTOB;

- OCYILECTBIIATH MOMCK HYKHOW MH(POPMALIUU JJIs1 BBINOJHEHUSI y4€OHOTO
UCCJIEJOBAHMSI C MCIIOJIb30BaHNEM YUEOHOM U IOMOJIHUTEIbHON JIUTEPATYPhl B
OTKPBITOM UH(POPMAILIIOHHOM IIPOCTPAHCTBE, B T. Y. KOHTPOJIUPYEMOM IPOCTPAHCTBE
HHurepHerT;

- UCIIOJIb30BAaTh 3HAKW, CUMBOJIbI, MOJCJIN, CXCMBI IS PCHICHUSA ITO3HABATCIbHBIX 3a1a4
H IIPCACTABJIICHUA UX PC3YJIBTATOB,

- BBICKA3bIBAaThCS B YCTHOM M MUCHbMEHHOUN opMax;

- OPUCHTHUPOBATLCA HA PA3HEBIC CITOCOOBI PCHICHUA ITIO3HABATCIIBHBIX
HCCICAOBATCIIbCKUX 3a1a4,

- aHAJIM3UPOBATh OOBEKTHI, BBIIEIATh IJIaBHOE;
- YCTaHABIMBATh MPUYNHHO-CJICICTBEHHBIE CBSI3U;
- CTPOUTBH pacCykaAeHHs 00 OOBEKTE;

- BUJIETh MPOOJIEMbI, CTABUThH BOIIPOCHI, BBIJIBUTATh TUIOTE3bI, INIAHUPOBATH U
MPOBOAUTH HAOIIOJICHUS M DKCIIEPUMEHTBI, BHICKA3bIBaTh CYKICHUS, AeaTh
YMO3aKJIFOUCHUSI U BBIBOJIbI, aPTYMEHTHUPOBAThH (3aIIHINATh) CBOU UJICH.

yUauuiica noayuum 603M0NCHOCHb HAYUUMbCA:

- paboTaTh C TOTOBBIMA MUKpOTIpENapaTaMy U U3TOTOBJISATh MUKPOTIPENapaThl;

- CTaBUTh (PU3HOJIOTHUECKUNA IKCIIEPUMEHT;

- paboTaTh ¢ ONTUYECKUMHU TPHUOOPaMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

- IoAOMpPaTh OOBEKT JJIsl FKCIIEPUMEHTA B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMU;
- YETKO U JAKOHUYHO (POPMYIHPOBATH LIEJU U BBIBOJBI SKCIIEPUMEHTA;

- ipu opopmMiteHun paboT coOJIIOAATh HATJISITHOCTh, HAYYHOCTh U 3CTETUYHOCTb;

- IPOBOJUTH IKOJOTHUECKUI MOHUTOPHHT;

- 0(OPMIISTH SKOJOTHUECKHE MAacCIopTa;

- 00BACHATH HEKOTOpbIE acnekThl 30K



- OCYLIECTBJIATH PACILIMPEHHBIN NOUCK NH(OPMALIUU B COOTBETCTBUH C
UCCIIE0BATENbCKOM 3a7aueli C UCTIOIb30BAaHUEM PECYPCOB OMOIMOTEK U CETU
WNHurepHer;

- ukcupoBaTh HHGOPMAIIUIO ¢ TOMOILIBI0 UHCTpYyMeHTOB KT
- 0OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIIIEHHS B YCTHON U MUCbMEHHOUN (opMe;

- CTPOUTH JIOTMYECKOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAHOBICHUE TPUUMHHO-
CJIEJICTBEHHBIX CBS3EH.

KoMMmyHuKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA
yuawuiica HayYyumca:

- IOIyCKaTh CYIECTBOBAHKUE PA3JIMYHBIX TOUEK 3PEHUS;

- YYUTHIBATh Pa3HbIE MHEHHUS], CTPEMUTHCA K KOOPANHAIUY;

- (hopmynHrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIMIO;

- IOTOBAPUBATHCS, MPUXOJUTH K 0OIIEMY PEILICHHUIO;

- cO0JII0IaTh KOPPEKTHOCTD B BHICKA3bIBAHUSX;

- 33J1aBaTh BOIIPOCHI I10 CYIIECTBY;

- HCIIOJIb30BATh PEYb JIJISl PETYIISALIMU CBOETO ICUCTBUS;

- KOHTPOJIMPOBATH JIEUCTBUS MAPTHEPA;

- BJIaJIETh MOHOJIOTUYECKOU U JUAIOTHYECKON opMaMu peuu;
- HAXOJUTh UH(POPMAITUIO U BBISBIISATH IJIaBHOE;

- COCTaBJIATH IJIAH UCCIIEIOBAHUS U BBIACISTH TJIABHOE B MIPE3CHTAIUU.
yuawuiica noayuum 603MOHCHOCHb HAYYUMbCA:

- YYUTBIBATh pa3Hble MHEHUSI 1 OOOCHOBBIBATH CBOIO MO3UIIHUIO;

- aQpTyMEHTHUPOBATh CBOIO MO3UITHUIO M KOOPJIMHUPOBATH €€ C TIO3UIIUEH MapTHEPOB MPH
BBIPA0OTKE OOIIIETO PEIICHUS B COBMECTHOM JEATEIbHOCTH;

- C YYETOM ILIeJIed KOMMYHHUKAIIMH JIOCTATOYHO MOJIHO U TOYHO MEepeIaBaTh NapTHEPY
HE0OX0IMMYI0 MH(POPMAIINIO KaK OPUEHTHUD VISl IOCTPOCHHUS ICUCTBUS;

- TIOMyCKaTh BO3MOXXHOCTH CYITIECTBOBAHUS Y JIIOJICH PA3HBIX TOYEK 3PEHUS, B TOM
YHUCJIe HE COBIAJIAIONINX C €T0 COOCTBEHHOM, M YUYUTHIBATh MO3UITUIO MAPTHEPA B
OOIIIEHNHY U B3aUMOJCHCTBUU;

- OCYIICCTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh MAPTHEPAM B COTPYIHUYCCTBE
HEO0OXOIMMYIO B3aHMOITOMOIIIb;

- YCTaHABIUBATh CBSI3b OKPYKAIOMIEH cpefibl ¢ 00bEKTaMU )KMBOU MPUPO/IBI.
PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiiCTBHSA

yuawuiica Hay4umcsa:



- IPUHUMATh U COXPAHATh YUEOHYIO 3a/1auy;

- YUUATBIBATH BBIJAECICHHBIC YUUTEIIEM OPUEHTHUPBI JCUCTBHUS;

- IJIAaHUPOBATh CBOM JICHCTBUS,

- OCYILECTBIIATh UTOTOBBIM U MOLIATOBBIN KOHTPOJIb;

- QJICKBaTHO BOCIIPUHUMAThH OLICHKY YUUTEIIS;

- BHOCUTb KOPPEKTHUBHI B JCHCTBUS Ha OCHOBE UX OIICHKU MU Y4eTa CAeIaHHBIX OITHOOK;
- BBITNIOJIHSIThH yueOHbIE JIEHCTBUSI B MaTepHalie, peuu, B yMe.

YUAUAUILCA ROTYYUUM 603MOHCHOCHL HAYYUMbCA

- IPOSIBJIATH MTO3HABATEILHYIO MHUIIUATHUBY;

- CaMOCTOSTCIIbHO YUUTBIBATH BBIJICIICHHBIC YUYUTCIICM OPHUCHTHUPBI HGIZCTBHH B
HC3HAKOMOM MAaTCpHUaJIC,

- HpeO6pa3OBBIBaTB IMPAKTHYCCKYIO 3a1a49y B [IO3HABATCIIbHYIO;

-CaMOCTOATCIbHO HAXOOAUTh BAPpHUAHTHI PCIICHUA I103HABATEILHOU 3aJa4H.

4. Conepxanne Kypca BHeYpOUHOil nesiteqbHOCTH «AcciieioBanusi B 0M0J10THI»
68 yaca
Tema 1 buoJsiorus u odJ1acTu uccjaegoBaHus. (34)

Beenenue. buonorust u 06actu ucciaea0BaHui, BO3SMOKHOCTH IPUMEHEHUS
pe3ynbTaToB UccaenoBaHus. CaMble HHTEPECHbBIE HAYYHbBIE OTKPBITHS B OMOJIOTHH.
Onucanue 3a1a4 ¥ 001Ie CTPYKTYpbI UCCIIEI0BATEIbCKOM AesTeNbHOCTU. PaboTa ¢
KHUIOH, Hay4yHOU JuTepaTypoil. Mcnons30BaHne 00pa30BaTebHBIX PECYPCOB CETH
NuTepHeT. OCHOBHBIE JOCTYIIHBIE METOBI HCCIEAOBAHUS

Ilpakmuueckue pabomui:

Hcnonb3oBanre 00pa3zoBaTelIbHBIX PECYPCOB ceTH THTEpHET.

[IpaBuna opopmieHne HaOIIOICHUN.

Tema 2.UccinenoBanus U3 )KU3HU pacTeHni. (204)

[IpaBuiia paboThl ¢ MUKPOCKOIIOM W OHMOJIOTHYECKUM 000pyaoBaHUEM. TexXHUKa
0€30IaCHOCTH.

Oco0eHHOCTH HCCIeIOBAHUS TI0 U3YUCHUIO KU3HU pacTeHui. [loaroToBuTeIbHbBIC
paboThI MO YYEOHBIM OIBITAM C PACTCHUSIMU.

CrpoeHre U XUMHUYECKUN COCTaB KJIETKH pacTeHui. OpraHbl paCTeHHI U UX KJIETOYHOE
ctpoenue. Knerounas memOpana u ee pyHkiunu. OCHOBHBIC BEIIECTBA PACTUTEIHLHOMN
KJIETKH. [IpurotoBiaeHne Mukponpenapara 1 paCCMOTPEHUE PACTUTEIBLHON KIIETKU B
MHKPOCKOII.

OnbITE IO IMOCTYIINICHUIO BEUICCTB B PACTUTCIIBHYTIO KIICTKY.



I/ICTOpI/IH OTKPBITHA U U3YUCHHA KICTOYHOT'O CTPOCHUA paCTGHHﬁ. OCHOBHBIC CBOMCTBA
OUTOIIIa3MBI. J_—[BI/I}KCHI/IC OUTOIINIa3Mbl B KJIICTKC. OpFaHOI/II[BI KJIETKU. Bxirouenus u
3aIIaCHBIC BCIICCTBA B KJICTKC. KpI/ICTaHHI/I‘ICCKI/IC BKJIFOUCHHUS B KJIIETKE. 3HAUCHUE
3aI1aCHBIX BCIICCTB B KJICTKC.

dotocunTes. Uctopust oTkpbITHS Tiporiecca hoTocuHTe3a. JIMCT Kak opraH
dorocunTeza. XnopormiacTtsl U xaopodpmi. KocMuyeckast posib 3eI€HOTO pacTeHHS.
MexaHu3M 1 XUMHU3M Tporiecca GoTocuHTe3a. BiusiHre OKpyKaronux yCIOBUM Ha
dboTocunTe3. Bausaue Temneparypsl Ha (GOTOCHHTE3. BiausHue yriekucioro raza Ha
dboTocuHTE3

Bopaublii pesxumM pacteHuid. Poiib BoabI B )ku3HU pacTeHui. [loromenrue Bo bl
KOpHsAMHU pacTeHui. [1yTu nepenBuxeHus BOJibl 110 pacTeHuto. KopHeBoe naBieHue,
TpaHcupanus, ryrranus. M3ydenne Gpuznoaoruueckux oCOOCHHOCTEW pacTeHUI
Pa3HBIX MECT OOUTAHUS.

Crpoenue kopHs. CTpoeHUE KOHyCa HapacTaHUsl KOPHS MIIEHUITbI. PoJib OTAEIBHBIX
MUHEPAJIbHBIX JIEMEHTOB B pacTeHUH. V3ydeHure noriomeHus: BOJAbl KOPHEM U €€
nepeaBmKeHne B cTedelb (KOPHEBOE JIaBIICHNUE).

I[BIX&HI/IC. 3HauyeHHUE AbIXaHHA B ) KN3HHU paCTeHHﬁ. DU3NOJIOTUYECKUE U
OMOXMMHUYECKHE OCHOBBI JABbIXaHUW. Knerounoe CTPOCHHUC JINCTA. HOFJIOHIGHI/IC KHUC-
JIOpOJa IIPpH JAbIXaHWH JIUCTHECB, cTeOId u KOpH:.

Poct u nBwxenue pactrenuit. O0ume MOHATUS O pocTe pacTeHui. Daswl pocTa.
BuyTtpennue ycnoBus pocra pacteHuil. Konyc Hapactanus ctedss. Poct noOera.
Paznpaxxumocts pactenni. [[rmxenue pacrenui. Jlucrosas mo3anka. @oToTpOnu3M,
reorponu3M. Hactuu u Hytauuu. PocToBbie NBHKEHUSI pAaCTEHUH TOJ1 BIMSHUEM CBETA
— TPOMIU3MBI.

[Ipucnoco6eHHOCTh pacTeHui K cpene ooutanus. [lepuoauueckue BICHUS B )KU3HU
pactenuid. Jlucronaz. Ilepros mokosi. 3MMOCTOMKOCTD M XOJOAOCTONKOCTh PACTCHUH.
Mopo30ycTOHUHUBOCTh pacTeHul. M3yueHne npucnocoOJeHHOCTH PACTEHUM B HaIIeH

MECTHOCTH.

PasButne u pazmMHo)keHne pacteHuil. UHauBuayansHOe pa3BuTre pacteHnil. akTopsl,
OTIpEeISIISIIONITNE pa3BUTHE pacTeHuil. PazMHoxkeHue pactennii. OCOOEHHOCTU CTPOCHHUS
OpraHoB pa3MHoOkeHus pacteHuid. [Isutbia. ['erepocTiiius (pa3HOCTOIOUATOCTS ).
[Tpucnoco6eHus K ONBIJICHUIO Y pacTeHU. BereratnBHOE pa3MHOKEHUE PACTCHUM.
[IpuBuBKa. JKu3Hb pacTeHUs Kak LEJIOT0 OPraHU3Ma.

JlaGopaTopHbIil NPAKTUKYM:

1. Texnuka 6e3onacHocTu. [IpuroroBiaeHne MUKponpenapaTa pacTUTEIbHOM
KJIETKH.

2. OnbITHI IO MOCTYIUICHUIO BEUIECTB B PACTUTENBHYIO KIETKY.

3. Bnusnue temnepatypsl Ha potocuntes. [locTpoeHne TemnepaTypHoi

KpuBOil. Bnusinue yriekucioro rasa Ha (OTOCHHTES.

4, BoaHbIil peXuM pacTeHUN: UCITAPEHUE BOJIBI JTUCThSIMHA IPU Pa3HBIX
BHEIIIHUX YCJIOBUSAX.



S. N3ydeHne cTeneHn 3arpsa3HeHNs BO3lyXa IO JIMCThSIM.
HccaenoBarebckue U NPOEKTHBIE PA0OTHI:

1.Bnusinue ¢pakTopoB BHEIIHEN Cpejibl HA POCT U Pa3BUTHE PACTCHUM.

2.BiusHue TemnepaTypHBIX YCIOBHMA U YTIIEKUCIIOTO Ta3a Ha MpoIecc (POTOCHHTE3A.
3.0penenenre CTENEHN 3arps3HEHUS BO3yXa IO JINCThSIM PACTEHUN.

4.Ce30HHBIE UBMEHEHNUS B )KM3HHU PACTEHHUI HAlIE MECTHOCTH.

Tema 3. UccienoBanus U3 :KU3HU KUBOTHBIX (20 yacoB).

OCHOBHBIE METOJIBI HCCIEAOBAHUS 32 KU3HBIO )KUBOTHBIX.

becno3BoHOYHBIE :KUMBOTHBIE. [IpocTeimme u kumevnononoctTHsie. [Iponecchl
KU3HENEATENBHOCTH NpocTenunx. Paznpaxkumocts. [Iutanne. Beinenenue. /[Buxenue
IIPOCTENIINX U KUIIEYHOIIOJIOCTHBIX.

CTpOGHI/IC Tea >KUBOTHBIX. OCOOEHHOCTH CTPOCHHUA U (bYHKHI/II/I KOXH U €€
IIPONU3BOJHBIX. MOp(bOHOFI/I‘-IGCKI/IG u (1)I/IBI/IOJ'IOFI/ILIGCKI/IG 0COOCHHOCTH KOXKHBIX JKeJIe3.
CBs3b MCIKIAY (1)I/ISI/IOJ'IOFI/I‘-I€CKOI\(JI ACATCIIBHOCTBIO OpraHu3mMa JKUBOTHOI'O U €TI0
CTPOCHHUCM. [Inockue u KoJIbUaThIe 4CpBU. HBI/DKGHI/IG qepBeP”I. PaBI[pa)KI/IMOCTI).
[Iutanue. Ponp JOXKICBBIX ‘-IGpBGﬁ B IICPCMCIIMBAHUHU ITOYBEI. IInaBku: ocoOEHHOCTH
CTPOCHU:, ITUTAHUA, ABUIKCHUSI. 3HadYCHHUE MUSIBOK.

[TumeBapenue. CylmHOCTB Mpoliecca MUILEBAPEHNS Y OECIIO3BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX. DBOJIIOLIMS CUCTEMBI OPraHOB nuiieBapeHus. [lumesapenue B poToBOM
MOJIOCTH U kenynke. [IuieBaperHne B )KenyaKe >KBauHbIX KUBOTHBIX. [IuiieBapenue B
kuieuynuke. [Iutarenshbie BemecTBa. KauectBennbie peaknun. DepMeHTaTUBHBIN
XapakTep peakui paclleryIeHNs MTUTATEIbHBIX BEIIECTB.

Jpixanue. ®u3noiorust AbIXaHus. 3aBUCUMOCTD JbIXaHUs aHAMHUHN OT yCJIOBUM
BHEIIHEH cpenbl. OCOOEHHOCTHU JBIXaHUS NITUIL U HBIPSIOIIMX )KUBOTHBIX. OOMEH
BeliecTB U sHepruu. [Iutanue. OOMeH BelecTB — OCHOBHAs PyHKIMS >ku3HU. OOMEH
0enkoB. OOMEH yriieBOAOB U KUPOB. OOMEH MUHEPAJIbHBIX BEIIECTB U BOJIBI.
Burtamunbl. BHenHue npuzHaky aButaMuno3a. OOMeH sHepruu B opranusmMe. Biusinue
TEMIIEpaTypbl HA aKTUBHOCTD KMBOTHBIX U OKPACKY Tela. TepMOperysiusi.
[Iprcnoco61eHHOCTh XOJOAHOKPOBHBIX M TETUIOKPOBHBIX KUBOTHBIX K U3MEHEHUSIM
TEMIIEpPaTypHl.

BryTpenHss cexpenns. JKene3pl BHEIIHENW, BHYTPEHHEN U CMEIIAHHOM CEKPELIHH.
BHyTpeHHsIs cekpenns y BBICIIUX )KUBOTHBIX. [ OPMOHBI U UX BIMSIHUE HA OPTAHU3M.
Jlaktanus. OGpa3oBaHue U BBIICIICHUE MOJIOKA.

HepsHas cuctema u opransl 4yBCTB. Pa3apaxuMocTs U IpOBOAUMOCTh. PazButue
HEPBHOU CHCTEMBI U BPOKJIEHHOE MOBEICHHE )KUBOTHBIX. Y CJIOBHBIE U O€3YCIIOBHbIE
pedaekchl. IBOMIOIMS BhICIIEH HepBHOM nesTeabHocTH (BH/I) y mO3BOHOUHBIX KUBOT-
HbIX. AHanu3atopsl. [loBeaeHne KUBOTHBIX. BbipaOoTka yCIOBHBIX pedIieKCOB Ha
JENUCTBUE PA3IUYHBIX Pa3ApaXKUTENeH Y pa3HbIX FPYIIT OPraHU3MOB.

JlaGopaTopHbIil IPAKTUKYM:



1. Peakrust mpocTeluX Ha pa3IndHbIC pa3IpakUTeNH (COJIb, YKCyCHAs
KHCJIOTa, CBET).

2. Peakius 10 1€BOro 4YepBs HA JCUCTBUE PA3JIUYHBIX Pa3IPAKUTENEH.

3. JIBH>K€HUE METULIMHCKOM IMUSBKH.

4, JleficTBHUE KeTyJOUYHOTO COKa Ha 0eJloK U Kpaxmai. L[BeTHbIe peakiuu Ha
O€JIOoK.

5.BausiHne TemnepaTypbl Ha aKTUBHOCTb 3¢€MHOBO/THBIX.
HccienoBaTeibCKue 1 MPOEKTHbIE pa0d0ThI:

1. MoaundukanmoHHass 3MEHIYUBOCTh )KHBOTHBIX.

2. IIpocreiimme Kak NOKa3aTeNb YACTOTHI BOJOEMOB.

3. DKOJOTUYECKUE MTOCHEACTBUS U UX BIMSIHUE HA dKUBOTHBIX.

4. Ponp MEAMIIMHCKUX MUSBOK B )KU3HU YEIOBEKA.

Tema 4. YestoBek Kak 00beKT Uccae0BaHUA B Ono0ruu (154)

Oco0EHHOCTH IKCIIEPUMEHTATBHOM PA0O0THI C UETOBEKOM. UepThl CXO/ICTBA U Pa3INYMS
C IpYTUMHU IpyIIaMu KUBOTHBIX. [loAroToBKa 000pYy10BaHUS J1J1s1 OIIBITOB.

Perynsuust pynkuit opranuzma.Opranusm kak nenoe. HeliporymopanbHas perymsius
dbyHkuumii opranuzma. ['ymopansHas perysiius GyHKuuii opranuma. Hepsaas
perynsinusa QyHKiuil opranuzMa. OyHKIIMOHAIbHBIE CUCTEMBI. be3yciioBHbBIE pedieKChl
YEJI0BEKa.

BnyTtpennss cpena oprannsma. [10cTOSHCTBO BHYTpEHHEN CPEbl OpraHu3mMa.
I'omeocras. KpoBb. KiimHnueckuii aHanu3 KpOBH YEJIOBEKA. 3alIUTHBIE CBOMCTBA KPOBH.
CepreiBanue kpoBu. UMmMyHuTteT. TkaHeBass HECOBMECTUMOCTS. [ pyninbl kpoBu. Onpe-
JleJIeHre IrpyI KpoBu. IlepenuBanue KpoBu.

Crtpoenue u PyHKIIUU OpraHoB KpoBooOpaieHus. Mopdoiorust u pu3noorus cepra.
Onepauun Ha cepaue. Peanumanus. [IpueMbl peaHUMalIMOHHBIX JEHCTBHIA.
[TpoBosmas cucreMa cepana. DIEKTPUYECKHE SBICHUS B cepaue. ABTOMAaTUs CEpALa.
Perymsinusa cepaeunont aestenpbHocTr. [lynbe. JIBUKEHHE KPOBU IO COCYIaM.
DyHKITMOHAIBHBIE TTPOOHI.

Jpixanue. Bo3nymnas cpena. 'a3000MeH B JIETKUX U TKaHSX. JpIxaTelbHbIE ABUKEHUSI.
Perynsinus npixaHusl.

[InmeBapenue. [IutaTenpHble BEMIECTBA U MULIEBBIE TPOAYKThI. METOIbI U3ydeHUs
byHKINNA MUIEBAPUTENBHBIX kele3. [lepeBaprBanue u BcachiBaHUE MUIIU. Perynsmus
nuiieBapenus. [loanepkanue mocToSHCTBA MUTATENIBHBIX BEIIECTB B KPOBU. LIeHTpbI
roJIoJIa ¥ HACBIIIICHUS.

BH/I u ncuxomnorus. [IponcxoxaeHre 1 HEKOTOpble 0COOEHHOCTH MCUXUKH.
OTpaxeHue B )KHBOM U HEXUBOU npupoe. Oulynienue u Bocupusitue. Mmo3uu,
MPEICTaBIICHUS MaMTH, HaOmoeHus. Onpenenenrue oobema naMsTa, 0o0bema
BHUMaHUs. [lamsaTh, MbllITIEHUE, peub. Bunbl naMsat. 3akoHbl namsatu. [IpaBuna
3aniOMUHaHus. M3ydeHnne J0rnueckoro MeIUIEHUS, BIUSHUE O3Bl HA PE3YJIbTAT



nesTeabHOCTH. DMoluu. TemnepamenT. Xapakrep. OnpeeneHrue TUIoB
TeMIepamMeHTa. DMOIMU U MUMHKA JIUIIA.

JlabopaTopHbIil IPAKTHKYM:

1. OnpeneneHne 4acTOThl CEPACYHBIX COKPAILIEHUN B 3aBUCHMOCTH OT
(¢u3nyEeCKOil Harpy3KH.

2. [Iprembl peaHUMAalMOHHBIX JECHCTBUM.

3. MUKpPOCKOIIMYECKOE CTPOEHUE KIIETOK

4. Hapymienue cBoiicTB O€IKOB MpU AEMCTBUM HA HUX AJKOTOJIS.

S. JleiicTBrEe aHTUOMOTUKOB Ha (PEPMEHT CIIIOHBI.

HccaenoBaresibckue U NPOEeKTHBIE PA0OTHI:

1.Bnusinue ¢puznyeckux Harpy30K Ha pa3BUTHE MBIILIEYHONW CUCTEMBbI
2. HcTopust OTKPBITHS KIETKU

3. Bpennble IpUBBIUKY U UX BIUSHHAE HA 300POBbE YEIOBEKA

4. CriocoOBbl yy4IIeHuUs TaMSTH.

Tema 5. O0meouoornueckue ucciaenopanus (10 yacon)

['eneruka kak Hayka. OCHOBHbBIE METObI U3YUE€HUS F€HETUKU. MOIeTbHBIA O0OBEKT
TE€HETUKU — IJ10/10Basg Mylika apo3oduiia. Coaepxanue Qpo30(ui Ha MUTAaTEIbHBIX
cpenax. AHaJIM3 HaclieJ0OBaHUs MPU3HAKOB B F1 mpu MOHOTHOPUAHOM U JUTHOPUIHOM
CKpELIMBaHUN.

ITprcnoco01eHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTD.

Bnusnue skonornyeckux (GakTOpoB Ha OPTaHU3MbI. IKOJOTUYECKUM MOHUTOPHHT.
Ornpenenenue coaepKaHus B BOJIE 3arps3HAIOIINX BEIIECTB.

DKOJIOTUYECKHE XapaKTEPUCTUKU BUJIA (IKOJIOTHYECKAs HUIIIA).
JlaGopaTopHbIil IPAKTUKYM:

1. AHanu3 Hacle0BaHus IPU3HAKOB B F1 mpu MOHOTHOpUIIHOM U
JUTHOPUIHOM CKPEIIMBaHUM (Ha IPUMEPE MYLIKUA JPO30(HIIbI).

2. OnBITHI IO U3YYEHHUIO MPUCITOCOOJIEHHOCTH OPTAaHMU3MOB K YCIIOBHSM
CYIIIECTBOBAHMSI: TIPEBpaIlleHNE Ha3eMHBIX ()OPM pacTEHUH B BOAHYIO GOpMy U
Ha000pOT (TpameckaHIus, BOJAOKpAc, THrpoduia).

3. CocraBneHue 3K0JIOrMYECKON XapaKTEpUCTUKH BHUJ1a, TACIOPTU3ALIUS
KOMHATHBIX PACTCHUMU.

HccaenoBaTeibcKue U MPOEKTHbIE Pa00ThHI:
1 Hay4yHbie OTKpPBITHS B TEHETHKE.
2. Bausinue 3xoorudeckux pakTopoB HA OPTaHU3MBI.

3. 3aBHCHUMOCTH BUA0BOTO pa3HOO0pa3us OT SIKOJIOTMUECKUX YCIOBUN



5. TemaTu4eckoe MIIAHUPOBAHME

68 yacoB (1uac B Hegesnto - B 10 kiacce, 1 yac B Hegenio - B 11 kiacce)

Tema

Conep:xkanue

[Abl I€ATECJIBbHOCTH YYAIllUXCS

a 1.buonorusa n
NCTU UCCIIENOBAHUS

BBenenune. buosnorus u
00J1aCTH UCCIIeI0BAHUM,
BO3MO>KHOCTH MPUMEHEHUS
pEe3yJbTaTOB UCCIIEIOBAHUSI.
Camble UHTEPECHBIE HAYYHBIE
OTKPBITUS B OMOJIOTHH.
Onucanue 3a1a4 u o01IeH
CTPYKTYPBI UCCIIE0BATEIbCKON
nesaresibHOCTH. PaboTa ¢
KHUTOM, HAYYHOU
autepaTypou. Mcnons3oBanue
00pa3oBaTeNbHBIX PECYPCOB
cetn UutepueT. OCHOBHBIE
JOCTYITHBIE METO/IbI
HCCIIeIOBAHUS

3HAKOMSITCS U TOTOBSIT
coobmienus no teme «Camblie
MHTEpECHbIC HAyYHbIE
OTKPBITUSA B 00J1aCTU
OMONOTUNY». 3HAKOMSITCS C
BUJIAMHU UCCJIEI0BATEIBCKUX U
MIPOEKTHBIX paboT, C ATallaMU
HCCIIEI0BATEIIbCKON U
MIPOEKTHOM PabOTHI.

OcCy1IeCTBISAIOT MTOUCK
HYKHOU MH(OpMaIuu 1Jis
BBITIOJIHEHUS YI4EOHOTO
UCCJIeI0OBaHMs. YUaTcs
BBICKA3bIBaThCSl B YCTHOU U
MUCbMEHHOU (hopmax;
OpPUEHTHUPOBATHLCS HA Pa3HBIC
CIOCOOBI peIeHUs
MMO3HABATEIILHBIX
HCCIIEIOBATENIbCKUX 3a71aY;
BJIAJICTh OCHOBAMH
CMBICIIOBOTO UTCHHS TEKCTa;
aHaJTU3UPOBATh OOBEKTHI,
BBIJICJISITH TJIaBHOE. YUaTcs
COCTaBJISITh
oubmorpaduuecKuil Crucok

a 2. UcciaenoBanuga n3
HU pacTenuii (204)

[IpaBuna paboTsl ¢
MUKPOCKOIIOM H
OMOJIOTHYECKUM
000pyI0BaHUEM.

Oco0OEHHOCTH UCCIIEIOBAHUS
10 U3YYCHUIO KU3HU
pacTEHUM.

CtpoeHune U XUMUYECKUH
COCTaB KJICTKH

3HAKOMSITCS C IPaBUIIAMH
paboThI C MUKPOCKOIIOM U
71a060paTOPHBIM
000pynoBaHuEM. 3HAKOMSITCS C
O0COOEHHOCTSIMU U3YYEHUS U
VICCIIEIOBAHUS PACTEHUM.
[IpuroroBnenue
MUKponpenapara u
PAaCcCMOTPEHHE PACTUTEIBHOM
KJIETKH B MUKPOCKOII.

[IpoBOZAT OMBITHI 110
MOCTYTUJIEHUIO BEIIECTB B

PACTUTENBHYIO KIETKY.




pactenuid. Opradsl pacTEHUM
1 UX KJIETOYHOE CTPOEHHUE.

Uctopus OTKphITUA U U3yUYCHUS
KJIETOYHOTO CTPOCHUS
pactenuii. OCHOBHBIE CBOWCTBA
OUTOILIa3MBI. POTOCUHTES.
Hcropus oTKpbITHSA Iponecca
¢dorocunTesa. JIuct kak opran
dboTocuHTe3a. MexaHusm u
XUMH3M IpoIecca
dboTocunTe3a. BogHbIi pexxum
pacTteHui. Posb BOIbI B )KU3HU
pacTeHUN.

Crpoenne xkopus. CtpoeHue
KOHYyCa HapacTaHMs KOPHSI
NIICHULIBL.

JIpIxaHue. 3Ha4YEHUE JbIXaHus
B )KU3HU PACTECHUM.
ITornomenue kucaopoaa npu
JbIXaHUH JIUCTHEB, CTEOIIS U
KOpHS.

Poct u nBmkenune

pactenuii. Poct moGera.
PaznpaxumocTs pacTeHuii.
JIBUKeHME pacTEHUM.
JIucroBas mo3auka.
DoTOTPONNU3M, TEOTPOIU3M.
Hactuu u nyrauun. PoctoBsie
JIBUKCHUSI pAaCTCHUN MO
BIIUSIHUEM CBETA —
Tponu3Msbl. [lepruonnueckue
SIBJICHUS B )KM3HU PACTEHHUI.
Jucronan. Ilepuon mokos.
3UMOCTOMKOCTD U
XO0JIOIOCTOUKOCTh PACTEHHM.

PazButne u pazmHoxeHue
pactenuii. OcoOeHHOCTH
CTPOEHHUS OPTraHOB
Pa3MHOXKEHUS PACTEHUN.
[Tpucnoco6neHus K OMBIIICHUIO
y pacreHuil. BereratuBHoe
Pa3sMHOXEHUE PACTCHUM.
JKu3Hb pacTeHus Kak 1eJ10T0
OpraHu3ma

3HAKOMSITCS C IPOBEICHUEM
OTbITA MO MPOIIECCY
dboTocunTe3. BhIsICHSIOT
BIIUSIHHE OKPY>KAIOIINX
YCIIOBUU Ha
(bOTOCUHTE3,BIUSIHUE
TEeMIEpaTypbl Ha (HOTOCHUHTES,
BJIMSIHUE YTJICKHUCIIOTO ra3a Ha
dorocunTes. BriAcHAIOT TyTH
NEPEIBUKEHUS BOJIBI 10
pactrenuto. Kopuesoe
JaBJICHUE, TPAHCIIMpaIus,
ryrranus. U3yyator
¢uznonornyeckue
0COOEHHOCTH pacTEeHUM
Pa3HbIX MECT OOUTAHUS.
BBISCHSAIOT POJIb OTAEIBHBIX
MUHEPAJIBHBIX 3JIEMEHTOB B
pactenun. M3yyaroT morno-
IICHHUE BOJIBI KOPHEM H €€
NepeBUKEHUE B CTEOEIIb.

Nzyuatot pusnonoruueckue u
OMOXUMUYECKHE OCHOBBI JbIXa-
Hus. KileTouHoe cTpoeHue
aucTa. 3HaKOMSITCS CO
CTaausiMu pocTa rodera.
BeracuHstoT
MPUCIIOCOOJICHHOCTh pacTEeHUM
K cpejie oouTa-

HUS. 3HAKOMCTBO C
MOPO30yCTOMYNBOCTHIO
pacrenuil. M3yuenue
MPUCIIOCOOJICHHOCTH PaCTCHUMN
B HaIlIEd MECTHOCTH.
3HaKOMCTBO C (paKTOpamH,
ONPENCIISIOUIMMH Pa3BUTHE
pacTteHuil. 3HaKOMCTBO C
MPUCTIOCOOJICHUSIMU K
ONBUICHUIO Y PACTEHUM.
BereratnBHOE pasMHOKEHUE
pacrenuii. [IpuBuBka.
BrinosniHeHne pa3anyHbIX
OTIBITOB MO U3YYCHUIO
pAaCTEHUH U COCTaBJICHUE
MPOCKTHBIX U
UCCJIeI0BATENHCKUX PaboT.




Co3naHue pe3eHTalHH,
nyOnIMKaum, CTeHAa. anbooma.

3anura npoeKTa

Tewma 3.
HccnenoBanus u3
’KW3HHU KUBOTHBIX
(204acog)

OcHOBHBIC MCTObI
HCCICAOBAaHU 3a ) KU3HBIO
KHUBOTHBIX.

becno3BoHOYHBIE

KuBOoTHbIE. [IpocTelimue n ku-
mevHonosocTtHeie. [Iponeccer
KUA3HEAEATEIbHOCTH
npocrenmmx. PazapaxumMocTs.
[Intanue. Beigenenue.
JIBr>KeHnE IPOCTENIINX U
KHUIIIEYHOIIOJIOCTHBIX.

Crtpoenue Tena
KUBOTHBIX.OCOOCHHOCTU
CTpOCHUS U (DYHKIIUU KOXKH U
ee mpou3BoIHbIX. MopdoJio-
IrMYecKue U PU3HOJIOTUYECKUE
OCOOCHHOCTH KOKHBIX KEJIE3.
CBA3b MEXTY
(U3HOJOTNYECKOH AESTENbHO-
CTBIO OpraHW3Ma KUBOTHOTO U
ero crpoenuem. [limockue u
KOJIbYaThle YepBU. J[BUKEHUE
yepBeu. Pa3zapaxuMocTs.
IIntanue. Poib 1oXaeBBIX
YepBEU B MEpEMELINBAHUN
nmo4Bkl. [TusBKU: 0cOOEHHOCTH

CTPOCHUS, TINTAHUSA, IBUKCHUSI.

3HadyeHnEe MUSIBOK.

[InmeBapenue. CymHoOCTh
npolecca NUIIEBAPEHUs y
0€CII03BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX.
DBOJIIOIUS CUCTEMBI OPraHOB
MUIICBApEHUSI.

JIpixanue. Ou3noaorus
npixaaus. OOMEH BEIIEeCTB U
sHeprun OOMeH MUHEPATbHBIX
BCILIECTB U BOJIbl. BUTaMMHBI.
Tepmoperynsauus.
[Tprcroco6IeHHOCTh X0JI0/1-
HOKPOBHBIX U TEIUIOKPOBHBIX

3HaKOMATCS €
0COOCHHOCTSIMU
UCCJIEIOBAHMS 32 KU3HBIO
KUBOTHBIX. 3HAKOMSITCS C
O0COOEHHOCTSIMU CTPOCHUS U
dbusznonoruei
0eCr03BOHOUYHBIX U
MMO3BOHOYHBIX JKHBOTHBIX.
[TIpoBOAAT ONBITHI IO
M3YYCHUIO BHEIITHETO
CTPOEHMS IPOCTENIINX
KUBOTHBIX. M3y4aror
BIIUSIHUC BHEIITHEH Cpebl Ha
OpraHU3MBbl U UX
MIPUCITIOCOOJICHHOCTh. Y4aTcs
(buKcupoBaTh HHPOPMAITHIO C
MOMOIIbIO HHCTPYMEHTOB
HKT; oco3HaHHO U
MPOU3BOJIBHO CTPOUTH
COOOIIICHHS B YCTHOU U
MUCbMEHHOHU (hOpMeE; CTPOUTH
JIOTUYECKOE PACCYXKICHUE,
COCTABJISITH TJIAH
HCCJICIOBAHUSI M BBIJICIIATh
TJIaBHOE B MPE3CHTAINH
Co3ngaHne nmpe3eHTalnH,
MyOJIMKALIHH,
CTEHJa.aJ1600Ma.

UTa IPOEKTa




KUBOTHBIX K U3MEHEHUIM
TEMIIEPaTypHI.

JKenespl BHEIIHEN, BHYTPEHHEN
Y CMELIaHHOW CEKPELIHH.

Hepsnas cucrema u oprassl
4yBCTB. Pa3zapaxuMocTs u
MPOBOAUMOCTbG. Y CJIOBHBIE U
0e3ycioBHBIE pedICKCHI.
DBOJIOLMS BBICIIEH HEPBHOM
nesrenbHoctr (BH) y
MTO3BOHOYHBIX )KUBOTHBIX.
Amnanuzaropsl. [loBenenue
KUBOTHBIX. BbipaOoTka
YCJIOBHBIX peieKkcoB Ha
JIEWCTBUE PA3JINYHBIX
pa3IpaKnTENIed y pa3HbIX
IpylI OpraHu3MOB

Tema 4. YemoBek
KaK O0OBEKT
HCCJIEIOBAHMNS B
ouonoruu (1549)

OcoOenHoctu
HKCIIEPUMEHTAIBbHON PabOThHI
C 4eJIOBEKOM. YepThl
CXOJICTBA U Pa3IHUUs C
JAPYTUMH TPyIIaMH
KUBOTHBIX.
HeiiporymopanbHas
perynsuusa QpyHKIui op-
ranusma. ['ymopanpHas
perymsiusa QyHKIuii opra-
Hu3Ma. HepBHas perynsius
GbyHKIIUNA OpraHu3ma.
@OYHKIMOHAIBHBIE CUCTEMBI.
besycnoBHbIe peduieKkch
YeloBeKa.

Bnytpennss cpena
opranusma. [IocTosHCTBO
BHYTPEHHEU CpEIbl
opranusma. ['omeocras.
Kposb. Knuanueckuii ananms
KPOBH 4eJI0BeKa. 3allIUTHBIC
CBOMCTBA KPOBH.
CBepThIBaHUE KPOBH.
Nmvmynurer. TkaneBas
HECOBMECTUMOCTb. [ pyrmmbl
KkpoBH. OnpeneneHne rpymnmn
KpoBu. [lepenrBanne KpoBH.

3HAKOMATCS C
0COOCHHOCTSIMU
AKCIIEPUMEHTAJIBbHON pabOThI
¢ yenoBekoM. Haxonsat ueptsl
CXOJICTBA U pa3iinyus ¢
JIPYTUMU TPYyTITIIaMU
’kuBOTHBIX. Iloaroroska
000pyIOBaHUS JJIS1 OTIBITOB.

3HAKOMSATCSI C OCHOBHBIMU
(U3HUOIOTHISCKUMU
CBOMCTBAMU YE€JIOBEKA
Henporymopanbhnas
perynsuusa QyHKIui op-
raHu3ma.

Bnytpennss cpena
opranusma. [TocTostHCTBO
BHYTPEHHEW Cpebl
OpraHusma. Ydarcs omnpe-
JEJSATh TPYMIbI KPOBH.
3HAKOMSATCS U y4aTcs
pUeMaM peaHUMAIUOHHBIX
EUCTBUN. 3HAKOMSATCS CO
cnoco0aMHu JbIXaHUS.
3HAKOMSITCS C




CrpoeHue u pyHKIUH
OpraHoB KpOBOOOpAILIEHHUS.
Mopdonorus u Gu3HOIOTHS
cepaua. Onepauuu Ha cepLe.
Peannmanus. [Ipuemsi pe-
AHUMAIMOHHBIX JECUCTBUM.
[IpoBonsmas cucrema
cepaua. /[BuxeHne KpoBH 1o
cocynaM. /IpIxanue.
Boznymnas cpena.
["'a3000MeH B IETKUX H
TKaHSX.

[IumeBapenue. IlurarenbHbie
BEILIECTBA U MHUIIEBBIC
IpOAYKTbl. METObI N3y4eHUS
GYHKIUNA MUIEBAPUTENBHBIX
xkene3. BHI u

ncuxonorus. [Ipoucxoxnenue
1 HEKOTOPbIE OCOOEHHOCTH
ncuxuku. OTpaxeHne B
YKUBOM U HE)KUBOU MPUPOJIE.
OmryuieHue u BOCIPUATHE.
Nnmro3un, npeacraBieHust
maMsTH, HaOmoaeHus. On-
peneneHue oobemMa maMsITH,
o0beMa BHUMaHUs. [lamsTh,
MBIIUICHUE, peub. Busl
NaMsITH. 3aKOHbI HaMSTH.
[IpaBuia 3artoMuHaHUS.
N3yyeHune nornueckoro
MBIIUICHUS, BIUSHUE TI03bI HA
pe3yabTatT AeITeIbHOCTH.
Omonuu. TemrepameHr.
Xapaxkrep. OnpeneneHue
TUIIOB TEMIIEpPaMEHTA.
OMOIIMY U MUMHUKA JINIA

METOIaAMH U3yUEHUS
GyHKUUNA MUIIEBAPUTENBHBIX
Kenes.

VYuarcs onpenensitb 00bem
NaMATH, BBISICHAIOT CIIOCOOBI
3aIlIOMHUHAHUS U PA3BUTHSA
naMATu 1 00beMa BHUMaHMUS.
[IpaBuna 3anmoMuHaHUS.
Onpenenenre TUNIOB
TEMIEPAMEHTA. DMOLIMU U
MuMuKa auna. [IpoBoast
VCCIIEIOBAHUS U COCTABJISIOT
OT4YEeTHI 110 TeMaMm: |.BnusHue
(u3nYECKUX Harpy30K Ha
Pa3BUTHE MBILLICYHOU
CUCTEMBI

2. Uctopust OTKPBITUS KIETKH

3. BPGIIHBIG IIPUBBIYKH U UX
BJIMAHHC HA 31J0POBBC
YCJIOBCKA

4. CnocoOsl yny4IieHus
naMsITH.

Co3nanue npe3eHTaluu,
MyOJIMKAIIUH,
cTeH1a.aJIbooMa.3alura
IPOeKTa

Tema 5.
OO011e010I0TrHYECKHE
HCCIIEOBAHMS
(104acoB)

I'eneTnka Kak HayKa.
OCHOBHBIE METO/bI U3YUYEHUS
TE€HETHKHU.
[Ipucnoco61eHHOCTh
OpraHU3MOB U €€ OTHOCH-
TEJIbHOCTb.

BnusiHre 5K0I0rnyeckux
(GhaKkTOpOB Ha OPTAHU3MBI.
DKOJIOTUYECKUIT MOHUTOPUHT .

3HaKOMSATCS C UCTOpUEH
BO3HUKHOBEHUS HAYKHU
reHeTHKa. 3HAKOMSTCS C
OCHOBHBIMHU METOJIaMU U3y4e-
HUA TeHETUKU. MoaenbHbIN
0O0BEKT TCHETUKHU — IIOI0BAs
MyIIKa Ipo3oduia.
Conepxanue 1po30(hui1 Ha
MUTATENbHBIX cpenax. Pemaror
3aJ1a4y Ha HACJIEJOBaHMS




OmnpeneneHue coaepkaHus B
BOJI€ 3arpsA3HSAIONIMX BEIIECTB.

DKOJIOTHYECKHE
XapaKTEPUCTUKHU BUJA
(aKoMOorMYecKas HUIIA)

npu3HakoB B F1 npu
MOHOTUOPHUIHOM U
TUTHOPUIHOM CKPEIIMBAHHH.

N3yuaroT mpucrnoco0IeHHOCTh
OpPTraHHU3MOB U €€ OTHOCH-
TEJIBHOCTb.

N3yyarot BiusHME
HKOJIOTUYECKUX (PaKTOPOB HA
opranusmsl. [IpoBoasT
HKOJIOTUYECKUA MOHUTOPHUHT.
OnpenensioT coaep>KaHus B
BOJIC 3arps3HSIONIMX BEIIECTB.

COCTaBIISIIOT DKOJIOTHYECKHE
XapaKTePUCTUKHU BHUJIA.
CoCTaBIISIIOT OTYETHI
MIPOEKTHBIX U
HCCIIeIOBATEIIbCKUX PaboT 1o
TEMaM:

1.HayuHbI€ OTKpBITHSA B
ICHETHUKE.

2. Bmugaue dKOJIOri4ecKux
(hakTOpOB Ha OPraHU3MBI.

3. 3aBUCHUMOCTh BUIOBOI'O
pazHoo0Opasus ot
DKOJIOTHYECKUX YCIIOBHM.
Co3naHne nmpe3eHTalnH,
myOJIMKaluK, CTEH A,
anpOoMa.3ammra npoeKTa

6. KaniengapHo-treMaTn4ieckoe IIAaHMPOBAHNUE

BO3MOKHOCTHU IIPUMCHCHUS PC3YJIbTATOB
HCCIICOOBAaHUsA. Campie HHTCPCCHBIC HAYYHBIC

OTKPBITUS B OMOJIOTHH.

b T1/T1 TeMbl 3aHATHH cero pop. jakt [ara
1COB
Tema 1. buosiorus u oéacTu ucciaegoBanus. (3 4.)
1 BBenenune. O0nacTu HcciieqoBaHU B OMOJIOTHH, 1 1 0




Onucanue 3a/1a4 ¥ 001IeH CTPYKTYpbI
UCCIIeI0BATENbCKOM AesiTenbHOCTU. PaboTa ¢
KHUTOW, HAYYHOU JInTEeparypo. Micnionp3oBanue
00pa3oBaTeNbHbIX pecypcoB ceTu MHTepHeT.

IIp.p.Nel «Hcnonv3oeanue obpazosamenbhbix
pecypcos cemu HMumepnemy

D,5

D,5

OcHOBHBIC AOCTYIIHBIC METOAbI UCCIICAOBAHNA.

IIp.p.Ne2 «llpasuna oghopmnenue HabaOOeHUL»

D,5

D,5

Tema 2. UcciienoBanus U3 ;ku3HU pacTeHuii. (20 4.)

[TpaBuia paboOThI ¢ MUKPOCKOIIOM H
OMOJIOTHYECKUM

obopynoBaHueM. TexHuka O€30MaCHOCTH.
Ocobennoctu

UCCIIEJOBAHUS 110 U3YYEHUIO KU3HU PACTECHUN.
[ToaroroBuTenbHBIE PAOOTHI 110 YYEOHBIM OIBITaM C

pactenusamu. Opranbl paCTEHUNA U UX KIIETOYHOE
cTtpoenue. [IpuroroBinenne Mukponpenapara u
paccMaTpUBaHKUE PACTUTEIIBHBIX KIETOK B
MHUKPOCKOTI.

Jlab.p. Nel «Texnuxa 6ezonachocmu.
IIpuecomoenenue mukponpenapama pacmumenbHou
KJIemKU»

1

D,5

D,5

9.11

XUMHYECKHUMN COCTaB KIETOK pacTeHui. OCHOBHBIE
BEIIECTBA PACTUTENILHOM KJIETKH. OTNBITHI 1O
IIOCTYILJICHUIO BELIECTB B PACTUTEIBHYIO KIIETKY.

Jab.p. No2 «Onvimel no nocmynjieHuro ewecms 6
PACTMUMETbHYIO KIEMKY»

D,5

D,5

9.11

Hctopus OTKpBITUSA U U3yYEHUS KIIETOYHOTO
cTpoeHus pacTeHnid. CTpOEHHE paCTUTEIIBHBIX
KJIeTOK. OCHOBHBIE CBOMCTBA [IUTOIIA3MBL.
JIBr>keHue nuToma3Msl B kietke. Kinetounas
mMeMOpana u ee GyHKkiu. OpraHou bl KJIETKU.
Bxirouenus u 3anacHple BEIECTBA B KIIETKE.
Kpucrannnueckue BKIOUEHHS B KJIETKE. 3HAUECHUE
3alacHbIX BEUIECTB B KIIETKE.

6.11

dortocunTes. McTopus OTKpBITHS TTpoLiecca
dboTocunTe3a. JIuct kak oprad ¢OTOCHHTE3A.
Xnoporuiactel U xjopodbuiii. KocMuueckas poJib

6.11




3€JICHOTO pacTeHusl. MexaHu3M U XMMHU3M Tpoliecca
¢doTocunTe3a.

8,9

Brnusinue okpyskaromux yciuoBuid Ha (OTOCHHTE3.
Brnusinue Temnepatypsl Ha doTocuHTe3. Bnusaue
YTJIEKUCIIOTO ra3a Ha (POTOCHUHTES.

Jlab.p. Ne3 « Bauanue memnepamypul Ha
gpomocunmes. [locmpoenue memnepamypHoii
Kpugol. Bauanue yenexucnoeo eaza na
Gdomocurnmesy

3.11

D,11

Bonnsliii pexuM pactennii. Posib BOJIBI B )KU3HU
pactenuil. [lornomenne Boapl KOPHIMU PACTEHUM.
Ilytn nepenBukeHus BOABI O pacTeHnto. KopHeBoe
JABJICHUE, TPAHCIIUPALIUSA, TYTTALIM.

Jab.p. Ned « BooHwiii pesxxcum pacmeHutl: ucnaperue
800bl TUCbAMU NPU PASHBIX BHEUHUX YCA0BUIXY

0.11

12

N3yuenue pu3nosornueckux ocoOeHHOCTEN
pacTeHUil pa3HbIX MECT OOUTaHUSI.

D,5

D,5

7.12

13

Crpoenue kopHs. CTpoeHHE KOHyCa HapacTaHUs
KOPHS MIICHUIIBI. POJIb OTACIBHBIX MUHEPAIBHBIX
AJIEMEHTOB B pacTeHUU. M3yueHne norjaomeHus
BOJIbI KOPHEM U €€ TIePEBIKCHHE B CTEOCIb
(KOopHEBOE JIaBJICHHE).

D,5

D,5

7.12

14

JIpixaHue. 3HaUeHUE JIbIXaHUs B )KU3HU PACTEHUM.
®U3N0NIOrHYeCKrue U OMOXUMUYECKHUE OCHOBBI
npixanus. Kieroynoe cTpoeHue mcra.
ITornomenue KucIopoaa Mpyu AbIXaHUU JINCTHEB,
CTe0JII U KOPHSI.

4.12

15

Poct u nBmwxenue pacrenuid. O0IIHE TOHATUS O
pocte pacteHuid. Pa3pl pocta. BHyTpeHHME yCcaoBUs
pocta pactenuit. Konyc napacranus cte6s. Poct
noOera.

1.12

16

PaznpaxxumocTs pactenuii. /J[BUKeHUE paCTCHUM.
JIucroBas mo3anka. DOTOTPONK3M, TEOTPOIIU3M.
Hactuu u nyranuu. PocTtoBble ABMYKEHNS pacTeHUN
MIOJ] BIUSTHUEM CBETA — TPOIHU3MBI.

8.12

17

[Tpucnoco61eHHOCTh pacTEeHUM K cpejie 00uTa-
Hus. [lepuognueckue ABICHUSA B )KU3HU PACTEHUM.
Jlucronan. Ilepuon mokosi. 3MMOCTOMKOCTh U
XO0JIOTOCTOUKOCTh pacTeHUl. MOpO30yCTONYMBOCTD

D,5

D,5




pacteHuil. Mzydenue npucrnoco0IeHHOCTH
pacTeHUd B HAIlIE MECTHOCTH.

HpoeKm «Ce3onnble UsMEHEHUS 8 HCUSHU pacmeHuﬁ
Haweu MecmHoCmuy

18

PazButne u pazmuoxenne pacrennii. UnnuBu-
JTyaldbHOE pa3BUTHE pacTeHui. MaKTOpPHI, Onpee-
JIAIOIIHAE PA3BUTUE PACTEHUM.

Hccneoosanue « Brusinue ¢hakmopos gnewreli
cpeovl Ha poCcm U pazgumue pacmeHuti»

05}

19

Pa3mHoxenne pacteHuil. OCOOEHHOCTH CTPOEHUS
OpPraHOB pa3MHOXKEHUS pacTeHui. [IpuibIa.
['eTepocTunus (pa3HOCTOIOYATOCTb ).
[TpucnocoOnaeHwus K OMBUICHUIO y PACTCHHIA.

D,5

20

BereratuBHoe pa3zmHoO)keHUE pacTeHuid. [IpuBuBKa.

21

Kusznp PpaCcTCHUA KaK OCJIOCTHOI'O OpraHu3Ma.

22

Jab.p. Ne5 «H3yuenue cmenenu 3aepsasneHus
6030YXa NO TUCMBAM

23

UccnenoBanune «OnpeneeHne CTeNeHN
3arpsi3HEHUS BO3/1yXa IO JIUCThSM PACTEHUI

Tema 3. UccienoBanus u3 JKU3HHU JKUBOTHBIX

(20 yacoB)

24

OCHOBHBIC METOJIBI MCCJICIOBAHUS 32 KU3HBIO
’)KUBOTHBIX. becrno3BOHOYHBIE

XKUBOTHBIE. [[pocTelimme n KUIEYHONOJIOCTHBIE.
[Tpoueccel KU3HEAEATEIBHOCTH MPOCTEUIINX.
Paznpaxumocts. [Iutanue. Boinenenue. [[BrxeHune
MPOCTEUIINX U KUIICYHOTIOJIOCTHBIX.

26

Ctpoenue tena KUBOTHBIX. OCOOEHHOCTH CTPOCHUS
1 (QYHKIIMH KOKU U €€ TPOU3BOAHBIX. Mopdoiio-
rU4ecKue U GU3HOJOTUIECKUE OCOOCHHOCTH
KOXHBIX kene3. CBsi3b MeXIy (Pr3n0I0rudecKoi
NEATEIbHOCThIO OPraHU3Ma KUBOTHOTO U €0
CTPOEHUEM.

27

ITimockue u konpyaTeie YepBU. BHKEHUE YepBE.
Pazapaxumocts. [Iuranue. Posib 10KAEBBIX YepBei
B IiepeMelnBaHuy no4Bsl. [TusiBku: ocoOeHHOCTH
CTPOCHMS, TMTAHUSI, IBUKEHUA. 3HAYEHNE MTUSIBOK.




28

IInmesapenue. CymHOCTS Mpolecca MUILEBAPECHHUS
y 0€CIIO3BOHOYHBIX U TO3BOHOYHBIX )KUBOTHBIX.
OBOJIIOLMS CUCTEMBI OpraHoB nuuieBapeHus. [Iume-
BapeHUE B POTOBOM IOJIOCTH U JKEITYIKE.
IInmeBapeHue B XKeMyAKe )KBAUYHBIX KUBOTHBIX.
[InmeBapenue B kumeuynuke. [lurarensaele
BelecTBa. KauecTBEHHbBIE pEaKIUU.
@epMEHTATUBHBIN XAPAKTEP PEAKINN PACILEIUICHHS
[IUTATEIbHBIX BELIECTB.

29

Jpixanue. ®u3noa0rus IpIXaHus. 3aBUCUMOCTD
JBIXaHUsl AaHAMHUM OT YCJIOBUM BHEIIHEW CPEIbI.
Oco0eHHOCTH JABIXaHUS TTHUIL U HBIPSIIOIINX
JKUBOTHBIX.

30

OOwmeH BewecTB U 3Hepruu. [lutanue. O6MeH Be-
IIECTB — OCHOBHAas (QyHKUHUS Ku3HU. OOMEH
0enkoB. OOMEH yIJIeBOJIOB U XHpPOB. OOMEH
MUHEpaJIbHBIX BEUIECTB U BOAbL. BUTaMUHBI.
Buemnue npusHaku aButaMuHo3a. OOMeH SHepruu
B OpraHu3Me.

31

Binsinue Temnepatrypbl Ha aKTUBHOCTh KUBOTHBIX
Y OKpAcKy Tela. TepMoperymsmusi.
[Ipucnoco61eHHOCTh XOJI0HOKPOBHBIX U
TEIUIOKPOBHBIX YKUBOTHBIX K U3MEHEHUSIM
TeMIepaTyphbl.

32

BryTpenHss cexkpenns. JKene3bl BHENIHEN, BHYT-
PEHHEN U CMELIAHHOW ceKpeluu. BHyTpeHHs s
CEKpeLys Y BBICIIUX KUBOTHBIX. [ OPMOHBI U UX
BIUsiHKE Ha opraHusM. Jlakranus. O6pa3zoBanue u
BBIJICJIEHNE MOJIOKA.

33

Hepsnas cucrema u opransl 4yBcTB. Pa3apaxu-
MOCTb U POBOAUMOCTh. Pa3zButne HEpBHOM
CUCTEMBI U BPOKICHHOE MTOBEJCHUE >KUBOTHBIX.
VYcnoBHbIe U 6€3yCIOBHBIE PEPIEKCHI.

34

DBOJIIOIMS BBICIIEH HEPBHOU JAESATEIbHOCTU
(BH/I) y m03BOHOYHBIX KUBOTHBIX. AHAJIU3AaTOPBHI.
[ToBenenue XkMBOTHBIX. BbipaOoTKa yCIOBHBIX
pediiekcoB Ha JIeCTBUE PA3IMYHBIX
paspakuTesiell y pa3HbIX TPy OPraHU3MOB.

JlaGopaTopHbIil IPAKTUKYM:

1.

Peakiust mpocTedmx Ha pa3IudHbIe pa3IpakuTeNn (COJb, YKCyCHAs

KHCJIOTa, CBET).




2. Peaknust 1o neBoro 4epBsi Ha IEUCTBUE PA3JIMYHBIX Pa3IpaKUTEIEH.

3. JIBM>K€HHE METULIMHCKOMN MMUSBKH.
4, JleticTBHE XKEMyJOUYHOTO COKa Ha OelloK 1 Kpaxmai. [[BeTHbIe peakinu Ha
OCJIOK.

5.BnustHue Temneparypbl Ha aKTUBHOCTb 36MHOBO/IHBIX.
HccaenoBaresibckue U NPOEeKTHBIE PA0OTHI:
1.MoaudukaioHHass U3MEHYUBOCTh )KUBOTHBIX.

2. IIpocreiinme Kak MoKa3aTeiab YACTOTHI BOJIOEMOB.

3. DKOJIOrMYeCcKUe MOCIEACTBUS U UX BIHMSIHUE HA )KUBOTHBIX.

4. Ponb MEAUIIMHCKUX MUSBOK B KU3HU YEIIOBEKA.

Tema 4. YestoBek Kak 00beKT Uccae0BaAaHUA B Ono0ruu (154)

Oco0EeHHOCTH IKCIIEPUMEHTATBHOM Pa0O0ThI C YeTOBEKOM. UepThl CXOJ/ICTBA U PA3TUYMS
C APYTrUMU IpyInamMu KUBOTHBIX. [loaroToBka 000py/10BaHMS AJisI OTBITOB.

Perynsauust pynkuuit opranuzma.OpranusM Kak uesioe. HeliporymopanbHast perysisiius
dbyHkuuii opranusma. I'ymopanpsHas perymsius GyHKkuuii opranuzma. HepsHas
perymsinus GyHKUMi opranu3mMa. OyHKIIMOHAIBHBIE CUCTEMBI. be3yciioBHbBIE pedIieKChI
YEJIOBEKa.

BryTpennsis cpena opranusmMa. [1oCTOSHCTBO BHYTpEHHEH Cpeibl OpraHU3Ma.
['omeocTta3. KpoBb. KinuHnueckuii aHanus KpoBU YEJIOBEKA. 3alIUTHBIE CBOMCTBA KPOBHU.
CsepreiBanue kpoBu. UmMyHuTteT. TkaneBass HECOBMECTUMOCTS. [ pynnbl kpoBH. Onpe-
JleJIeHUe Tpynn KpoBu. llepennBanue KpoBH.

Crpoenue u pyHKIIMU OpraHoB KpoBooOpaieHnusa. Mopdomnorus u pusuosiorus cepaua.
Onepanuu Ha cepaue. Peanumanus. [Ipuemsl peaHMMalOHHBIX JEUCTBUIM.
[IpoBosmas cucreMa cepana. DIEKTPUUECKHE SIBICHUS B cepale. ABTOMaTus cepAaLa.
Perynsuus cepueunoi nestenbHoCTH. [lynbc. [[BuxkeHne KpoBU 10 COCyaaM.
OyHKIIMOHAIbHBIE TTPOOBI.

Jpixanue. Bo3nymnas cpena. 'a3000MeH B JIETKUX U TKaHSX. J{pIXaTelbHbIE ABUKECHUS.
Perynsiuus npixanus.

[TumeBapenue. [IutaTenbHbie BEIIECTBA U MUIIEBBIE TPOAYKTHI. METOIbI U3yUeHUS
byHKINNA MUIIEBAPUTENBHBIX kele3. [lepeBaprBanue u BcachiBaHUE MUIIA. Perysius
nuieBapenus. [logaepkanne NOCTOAHCTBA MUTATEIBHBIX BEIIECTB B KPOBU. L[eHTpHI
roJIo/ia M HACHIIICHUS.

BH/I u nicuxomnorus. [IponcxoxaeHre 1 HEKOTOpble 0COOEHHOCTH MCUXUKH.
OTtpaxeHune B )KMBOM M HEXUBOU Npupoae. Oumynienue u Bocupustue. Mnmos3uu,
npeCcTaBiIeHUs maMaTh, HabmoaeHus. OnpeneneHrue oobeMa naMmsTiu, oobema
BHUMaHus. [lamsaTh, MbllleHne, peub. Buapl naMati. 3akoHbl namsaty. [IpaBuna
3anilOMHUHaHUs. V3ydyeHune J0ruuecKoro MbIJIEHHs, BIIUSIHUAE 103l HA PE3yJIbTaT
JNEATENIBHOCTH. DOMouuu. TeMnepameHT. Xapakrep. OnpeneneHrue TUIIOB
TEMIIEpaMeHTa. DMOLMU U MUMUKA JIULIA.



JlabopaTopHbIil IPAKTHKYM:

1. OnpeneneHne 4acToThl CEPJCYHBIX COKPAILIEHUN B 3aBUCUMOCTH OT
(bU3UYEeCKON HaTrPY3KHU.

2. [Ipuembl peaHMMALIMOHHBIX JEUCTBUM.

3. MUKpPOCKOTTUYECKOE CTPOCHUE KIETOK

4. Hapyienne cBoMCTB O€NKOB IpH JEHCTBUH HA HUX AJIKOTOJISL.

5. JleticTBue aHTUOMOTUKOB Ha (DEPMEHT CIIFOHBI.

HccaenoBaresibckue U NPpOEKTHBIE PA0OTHI:

1 .Briusinue ¢pusznyeckux Harpy30K Ha pa3BUTHE MBIIIEYHONW CUCTEMBbI
2. Mlctopus OTKPBITUS KIIETKH

3. Bpennble NIpUBBIUKY M UX BIUSHHE HA 300POBbE YEIOBEKA

4. CriocoObl yny4lieHus: NaMsTH.

Tema 5. O0meouonornyeckne ucciaeaopanus (10 gacon)

['eneruka kak Hayka. OCHOBHbBIE METObI U3yUE€HUS F€HETUKU. MOIeIbHBIA O0OBEKT
TeHETUKU — IJI0JI0Bast MyIKa Jipo3oduina. Conepxkanue Apo30Puil Ha TUTATEIbHBIX
cpenax. AHaiu3 Hacjael0BaHus NpU3HaKoB B F1 Mpu MOHOrMOpUIHOM U AUTUOPUIHOM
CKpEILMBaHUMU.

HpI/ICHOCO6HCHHOCTB OpraHu3MoB U €€ OTHOCUTCIIbHOCTD.

BnusHue skonornyeckux (pakTopoB Ha OPTaHU3MbI. DKOJIOTUYECKUA MOHUTOPUHT .
Omnpenenenue conepKaHus B BOAC 3arpA3HAIOIINX BELIECTB.

DKOJOTUYECKUE XapaKTEPUCTUKHU BUJIa (IKOJOTUYECKAs HUIIIA).
JlaGopaTopHbIil NPAKTUKYM:

1. AHanu3 HacneqoBaHus NPU3HAKOB B F1 Mpu MOHOTMOpHUIHOM U
JUTHOPUIHOM CKPEIIMBaHUM (Ha TPUMEPE MYILIKUA JPO30(HIIbI).

2. OnBITHI IO U3YYEHUIO MPUCTIOCOOIEHHOCTH OPTAHU3MOB K YCIIOBHSM
CYIIIECTBOBAHMSI: MIPEBpaIlleHe Ha3eMHBIX ()OPM pacTeHUH B BOAHYIO GopMy U
Ha000pOT (TpamecKaHIus, BOJOKpAc, THrpoduia).

3. CocTaBiieHHE PKOJIOTHYECKON XapaKTEPUCTUKU BUJA, TACHOPTU3ALUS
KOMHATHBIX PACTCHUMU.

HccaenoBateibcKue U MPOEKTHbIE PA0OTHI:
1 Hay4uHble OTKpBITHS B TEHETHKE.
2. Bnusinue skoforndeckux (pakTopoB Ha OPraHU3MBI.

3. 3aBUCHMOCTb BUJIOBOTO pa3HOOOpPA3usi OT IKOJOTUYECKUX YCIOBUM
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