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1. IlosicHuTEIBLHAS 3aNIMCKA
IIporpamma BHeypouHoii aesiteibHOcTH «lludpoBas sxocucTema» cocTaBieHa s

ygamuxcs 10 -11 kmaccoB M COOTBETCTBYET TpeOOBAaHUSIM, MPEIBSIBIIEMBIM K METOAUKE
OpraHU3aluy UCCIIEI0BATEIbCKON AEATEIBHOCTH HIKOJIbHUKOB.

Paboyas mporpamma o BHeypo4UHOH aesTenbHOCTH «L{ndpoBas sxocuctemMa» packpbiBaeT
OCHOBHBIE pa3lieNibl TPOrpaMMmbl, (HOPMBI U METOABl pPabOThl ¢ ydamumucsi. OCHOBHBIM
METOJAUYECKUM MOJX0J0M B paMKaX JaHHOMW MpPOrpaMMbl SBIISETCS

H&Typ&ﬂHCTH‘IGCKHﬁ» OoAXO0d: 06y‘~I€HI/I€ N BOCIIMTAHHUEC z[eTeﬁ Ha OIPpUMEPE KUBBIX, «PCAJIBHBIX»
O6’B€KTOB, CYHIECTBYIOIINX B €CCTCCTBCHHBIX YCIIOBUAX.

[Iporpamma  «lludpoBas sKocucTeMa» OTHOCUTCA K  OOIIEUHTEIJIEKTYaJIbHOMY
HaIpaBJIEHUIO BHEYpOUYHOU nestenbHOCTH ywamuxcs 10 - 11 kmaccoB. Cpok peanmuzamviu
nporpaMmsl -1 roa. I[IporpamMma cocrasnena ¢ yuetom tpedoBanuit @T'OC COO.

[Iporpamma BHeypouHoi pestenbHOCTH «Ludposas skocucrema»  10-11 kmacchr
cocTaBlieHa Ha OcHOBe DenepalibHOTO TOCYJApPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAApTa
cpenHero o06iiero oopa3oBaHusl, YTBEPKICHHOIO MpHUKa3oM MHHHCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17.05.2012 r.(Ilpukaz Ne 413 «O6 yrBepxkaeanun OI'OC
cpenHero oOmiero oOpazoBaHus»), a Takxke [IporpaMmel 21eKTUBHBIX KypcoB. buonorus. 10 -
11 xmaccsl, (aBTopsl: B. . CuBornazos, 1. b. MopsynoBa. Coopauk 4., uzn. poda, 2014).

[Iporpamma BHeypouHO# nestenbHOCTH «l[udpoBas sxocucTema» mnpeaHazHaueHA st
yagamuxcs 10-11 kmaccoB, yBIEKaOMMXCS MPOSKTHOW M HCCIEAOBaTelbcko paboroit. B
JAHHOM Kypce€ MMEETCs BO3MOKHOCTb MOBTOPUTH U YIIIYOUTH 3HAHMS MO pazjienaM OHOJOTUU
yuyamumucs 10-11 kimaccoB, 4TO MOXET MNPUTOAUTHCS MOpu ToArotoBke Kk EI'D, a Ttakke
chopMUPOBaTh MPAKTUUYECKHE HABBIKU U Pa3BUTh UCCIIEIOBATEIbCKIE YMEHUSI YUALTUXCS.

OI'OC cpennero obpazoBaHusi TpeOyeT HCIIOIb30BaHHUS B 00pa30BaTEIBHOM IIpoOliecce
TEXHOJIOTUH JESATENIbHOCTHOIO THMa. MeTOoJbl MPOEKTHO-UCCIEN0BATENbCKON 1€ TEeIbHOCTH
ompejieNieHbl KaKk OJIHO M3 YCJIOBHMH pealn3allid OCHOBHOM 0O0pa30BaTeNbHOM NPOrpaMMBI.
CoBpeMeHHbIE pa3BUBAIOIINE IPOTPaMMBbl  BKIIIOUAIOT MPOEKTHYIO JACSITENbHOCTh B COJIEPIKaHUE
Pa3IMYHBIX KypCOB U KypCOB BHEYPOUHOU NEATEIbHOCTH. 3HAHUS U YMEHUs, HEOOXOIUMBIE ISt
OpraHu3aIuy MPOEKTHOM U MCCIEA0BATEIbCKOM AeATEeIHbHOCTH, B OyIyIlleM CTaHyT OCHOBOM st
OpraHu3aly Hay4YHO-UCCIIEJOBATENLCKON AESITEeIbHOCTH B BY3aX, KOJUJIEIKAX, TEXHUKyMax H
T.1. Kputepuem ycnemHocTu nopocTka CTAaHOBUTCSA HE CTOJIBKO PE3yAbTaTUBHOCTh B U3YUYECHUU
IIKOJIBHBIX MPEJMETOB, CKOJbKO OTHOIIEHHE YeJIOBEKa K BO3MOXKHOCTSAM COOCTBEHHOTO
MO3HAHHUSA U TPeoOpa30BaHus IPUPOIbI, HCTOPHH, CAMOTO CeOsl.

B kypce «L{udpoBas sxocuctemMa» MOMKHO BBIJICIIUTh TP OCHOBHBIX HAIPaBJICHUS:

1. MccnenoBanus U3 )KU3HU PACTEHUI.

2.MccnenoBanus U3 ®KU3HU KUBOTHBIX.

3.buonoruyeckue UCCiIeI0BaHUS YEIOBEKA.

Taxoke npey1o’keHO HECKOJIBKO PabO0T 3KOJOTMYECKON HANPaBIEHHOCTH.

Heas Kypca:

-paCclHIMpCHUC KPYro3opa 1o OCHOBHBIM BOIIpOCaM 6I/IOJ'IOPI/II/I; -
Pa3BUTUC UCCIICAOBATCIILCKUX yMeHI/Iﬁ



3agaun:

-pacIIMpUTh KPYro30p yJ9amuxcst Mo OTASTbHBIM BOTpocaM (PU3UOJIOTUU U aHATOMHH
JKUBBIX 00BEKTOB;

-TI0Ka3aTh 3aBUCUMOCTD KHUBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX IKOJIOTHIECKHX

(baxTopoB;

- MPOJOJDKUTH PA3BUTHE CIIOCOOHOCTH YYalIUXCS K MBICIHUTEIBHBIM OTEPAlAIMU —
aHaJIN3y, CHHTE3y, CpPaBHEHUIO, 000OIICHNIO, KITacCCU(UKALINN, a TAKKE UX TMPOU3BOIHBIM —
TBOPYECTBY U a0CTParupoOBaHUIO;

-IIPOJIOJDKUTH OOy4YeHHE IIKOJBHUKOB CIOCO0aM  CaMOCTOSTENIbHOW OpraHu3aluu
y4eOHOUW JeATEeIhbHOCTH — MOTHBAIWH, TUTAHWPOBAHUIO, CAMOKOHTPOJIIO, PEIICKCHH TIpU
BBITIOJTHEHUH HCCIIEIOBATEIBCKUX U MTPOSKTHBIX padoT;

-IPOIOJKUTH OOyYEHHE yJaluxcst paboTe ¢ pa3IMYHbIMU HCTOYHUKAMH UH(popManuu,
BKJIIOYasl IEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI.

2.001mas XapakTepuCcTHKA Kypca BHEYPOUHOIl 1esiTeJIbHOCTH.
[IporpamMma BHEYpOUHOH €ATEIBHOCTH IO OOLIEMHTEIUIEKTYaIbHOMY HalpaBIeHUIO
«IudpoBas sKocucTeMay B TOJHOW Mepe COOTBETCTBYET TOJOKEHUSIM KOHIICTIIIHH

oOydyenns. OHa MO3BOJIICT YYAlIMMCSl OCYIIECTBUTH YBPHCTUYECKUE TPOOBI, OIICHUTh CBOU
MOTPEOHOCTH ¥ BO3MOKHOCTH.

[Iporpamma paccunrana Ha 34 daca, Ha 1 yac B Henemto, s ydamuxca 10 u B 11
KJIACCOB.
[Iporpamma cocraBnena ¢ yuderom Tpeboanuit @I'OC. Ilporpamma coaep uT 3HaAHHS,

KOTOPBI€ BBI3BIBAIOT Y YYALIUXCS MO3HABATENbHBIM MHTEpEC U MPEICTABISAIOT LIEHHOCTh IpU
noarotoBke k crade EI'D no Guosoruu, a Taxke Juis oOydeHus B By3ax. B aTom 3akiodaeTcs
€€ MOTHBHUPYIOIIMHA NOTEHIMA]. 3HaHUs, MOJyYeHHblEe IPU O0Y4YEHUHU MOJAHHOW IporpamMe,
CHOCOOCTBYIOT (POPMHUPOBAHUIO COLMAIBHO AKTUBHON JINYHOCTH.

OcoOeHHOCTH COAEp)KaHUS IpOrpaMMbl U BUABl JEATENBHOCTH Y4YalIUXCS B XOJE
OBJIQJICHUS 3HAHUSAMU U YMEHUSMH, NIPETyCMOTPEHHBIMU IIPOrPaMMOM, Jat0T BO3MOXHOCTb IS
UCIOJb30BAHUS PA3JIMYHBIX METOA0B U (opM oOydeHUs (MHAMBUIYaJIbHBIX, T'PYMIOBBIX,
HarjsiIHbIX, CJIOBECHBIX: TEOPETUYECKUE WCCIIEAOBAaHUS, CaMOCTOSTEIbHbIE 3BPUCTUYECKHE
poOBkI).

Copepxanue MporpaMMbl paclpeielieHO BO BpPEMEHHU C YUETOM €ro JOCTaTOYHOCTU
JUI Ka4€CTBEHHOT'O M3Y4YEHHs MaTepuaa M NOJIyYEHUs 3aIlUIaHUPOBAHHBIX PE3YJIBTATOB.
OcHoBHBIC MeTOABI U (popMBI padOTHI ¢ 1ETHMH.

OCHOBHBIM METOJMYECKMM IOAXOAOM B paMKax JaHHOW IPOrpaMMBbl SBJISETCS

«HATYPATUCTUYECKUI» MOAXO[ - T.€. 00ydeHHEe U BOCIIUTAHUE JETEH Ha MpUMepe KUBBIX,
«peaJbHBIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBHSIX.

CeMnHap M JIEKIIUA KaK (bopMa O6y‘-ICHI/ISI npeanojraracT O3HaKOMJICHUC yHaIllIUXCA C
OCHOBaMH HCCJIEOBATEIbCKOM pa60TBII MOATOTOBKOM K MCCIIEA0BATEIbCKOM pa60Te,
COCTaBJICHHEM ILIaHa UCCIEI0BATEIbCKOM pa6OTLI, IMPOBCACHUCM HCCJICIOBAHUA,
O(pOpMJ'IeHI/ICM HCCIIeI0BATEIbCKOM pa60TBI, MOATOTOBKOM K 3aIlIUTE pa6OTBI.



IKcKkypcuoHHasi GopMa 00ydyeHHMsl MPEoIaraeT 03HaKOMIICHUE YYalTUXCs C
pEATbHBIMU OOBEKTAMHU | SBIICHUSIMU TIPUPO,IBI

CamocrosiTe/bHAsI HCCJIEA0BATEIBCKAS pad0Ta yUalIuXcs BKIKYAET: IOCTAHOBKY
Lesel U 3aJa4 UCCIIeI0OBAaHuUs, BBIOOP METOMKY, ITIAHUPOBAHUE HCCIIEA0BAHUS, COOP
Marepuaia, ero nepBU4Hy0 00pabOTKy, aHAJIU3 U OCMBICICHHUE MOIY4YE€HHBIX JAHHBIX,
Ham#caHue oT4eTa (CTaThH, MPOEKTA), €r0 3aIIUTY Ha KOH(PEPEHIIUH.

[Ipn BBINOJIHEHUM CAMOCTOSITENIBHBIX MCCIEIOBATEIBCKUX paldOT ydalluecss MOTYT

IIOJIB30BATECI  METOAHYCCKHUMHU ajaropurMmamu, KOTOPBLIC  SABJIAIOTCA HEOTHEMJIIEMOM

COCTaBHOU 4YacCThIO nporpaMmbl M IIO3BOJIAIOT B 06HII/IX yepTax BECTHU HUCCIICAOBAHUA

CaMOCTOATCIIBHO. qDYHKHI/Iﬂ npenoz[aBaTeneﬁ Ha 3TOM OTI'PaHUYMBAIOTCA KOHCYJIbTAUHUAMU U

00IIMM «KypUpOBaHUEM» Mpolecca paboThI.

3. Pe3yJbTaThbl 0OCBOEHNSI Kypca BHEYPOUHOM 1€eATeIbHOCTH.
B pe3ynbraTe BHEYpPOUHOU AESITEIBHOCTH Y BBIITYCKHHUKOB CPEIHEH LIKOJIBI OyyT
c(OpMHPOBaHBI JMYHOCTHBIE, I03HABATEIbHBIE, KOMMYHUKATUBHBIE U PETYIISATUBHBIE

YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS KaK OCHOBA Y4€OHOTO COTPYAHUYECTBA U YMEHUS YUUTHCS B

OOLIECHUH.
JIMYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBHS:
yuawguiica HayYyumca:
-TI0JIOKUTEJIBHOMY OTHOIIEHUIO K MCCIIEIOBATEIbCKON AEATEIBHOCTH;
- MPHOOPETET MHTEPEC K HOBOMY COJEPKaHUIO M HOBBIM CIIOCO0aM MO3HAHUS,

- COPUEHTHPYETCSA Ha IOHMMAaHWEe IPUYUH YCIeXa B UCCIIE0BATENbCKON
NeSITeIbHOCTH, B TOM YHCJIE HA CAMOAHAIM3 U CAMOKOHTPOJIb Pe3yibTaTa, Ha aHaIIU3

COOTBCTCTBUA PC3YJIbTATOB Tpe60BaHI/I${M KOHKpGTHOfI 3aga4dec, IOHUMaHHuEC Hpe,I[J'IO)KeHI/Iﬁ u

OIICHOK yUYUTEJIs, B3POCIbIX, TOBAPUILEH, POAUTETICH;

- npno6peTéT CIIOCOOHOCTB K CaMOOILICHKE Ha OCHOBE KPUTECPUEB YCIICITHOCTH
PICCJ'IGI[OB&TCJ'IBCKOI\;I JCATCIIBHOCTH.

YUQUUILCA ROJIYYUN 603MONCHOCHb 0715 (HOPMUPOBAHUA

-BHy’TpeHHeﬁ MMO3MNHKU Ha YPOBHC IIOHMMAHUSA HeO6XOI[I/IMOCTI/I HCCIIEOBATEIIHLCKOM
ACATCIIbHOCTH, BBIPAXXCHHOI'O B HpeO6Ha,I[aHI/II/I IO3HABATCJIbHBIX MOTHUBOB U IIPCAINIOYTCHHUHA
COLIMAJIBHOTO crocoba OLCHKU ACATCIIBHOCTH,

- BLIpaH(eHHOﬁ MO3HAaBATECILHOU MOTHBAIIUH,
'YCTOﬁHHBOFO HHTCPECAa K HOBBIM crioco0aM Mo3HaHUS.

Ilo3naBaTenbHbIC yHHBEPCATbHbIC YUeOHbIC JCHCTBUS yUAU{UIICA
Hayuumca:

-TIIPOBOJIMTH UCCIIEIOBaHUS OOBEKTOB KUBOH MTPUPO/IBI;

-00BSACHATH 00IIEONOIOTHYECKHE 0COOCHHOCTH,

-pacro3HaBaTh METOJIbI U3YYCHHS OOBEKTOB KUBOW TPUPOJIBI;

-paboTath ¢ 1aOOPATOPHBIM 00OPYIOBAHHEM U MPHEMaMHU paOOThI C HUM;
-00BSCHATH (PU3HOJIOTUYESCKHE MTPOIIECChI, TPOTEKAIOIINE B XKUBBIX 00BEKTAX;

-00BSICHATh aHATOMUYECKOE CTPOCHUC KUBBIX OG’LGKTOB;



-OCYIIECTBIIATH MOMCK HYKHON MH(POPMAIIUH [T BBITIOJHEHHS YYeOHOTO MCCIIEIOBAHUS C
WCIOJIb30BAHMUEM YUEOHOH U JOTIOJHUTEIBHOM TUTEPATyphl B OTKPHITOM HH()OPMAITTOHHOM
IIPOCTPAHCTBE, B T. 4. KOHTPOJIMPYEMOM IpocTpaHcTBe IHTEpHET;

-UCIIOJIb30BAaTh 3HAKHU, CUMBOJIbI, MOJCJIN, CXCMBbI IJIS1 pCHICHUA ITIO3HABATCJIbHbIX 3a1a4 U
MMPCACTAaBJICHUA UX PC3YJIIbTATOB;

-BBICKA3bIBaThCS B YCTHON M MUCBMEHHOM (hopmax;

-OpI/IeHTI/IpOBaTI)CSI Ha pa3HI)I€ CHOCO6I)I peHIeHI/Iﬂ IIO3HABATCIIBHBIX UCCIICAOBATCIIbCKUX
3a/1a4;

-aHAJIM3UPOBATH O6T)€KTI)I, BBIACJIATH I'NTaBHOC,
-yCTaHaBJIMBATh MPUUINHHO-CJICACTBCHHBIC CBA3H,
-CTPOUTDH paccyXJieHusi 00 00beKTe;

-BUJIETH MTPOOJIEMBI, CTABUTH BOMPOCHI, BHIJIBUTATH TUIIOTE3bI, TUTAHUPOBATH U MPOBOJAUTH
HaOJIOACHUS U DKCIIEPUMEHTHI, BBICKA3bIBATh CY)KJICHUSI, IeJIaTh YMO3AKIIOUEHHUS U BHIBO/IBI,
apryMEHTHPOBATh (3aIUIIATh) CBOU UJIEH.

yuamuﬁc;l noJiyuum 603MO)NCHOCMb HAYUUMbCA:

-paboTaTh C TOTOBBIMU MHUKpPOIIpenapaTaMi U U3TOTOBISTh MUKPOIIPENapaThl;
-CTaBUTh (PU3UOJIOTUUECKHI SKCTIEPUMEHT;

-paboTath C ONTHYECKUMH MPUOOpPaMH U 1a00PaTOPHBIM 000PYAOBAHUEM;
-no0UpaTh OOBEKT ISl SKCIIEPUMEHTA B COOTBETCTBUHU C TIOCTABJICHHBIMU 3ajauaMu;
-4eTKO U JIJAKOHUYHO (OPMYIUPOBATH LEIN U BBIBOJIBI SKCIIEPUMEHTA;

-nipu opopmIIeHHH pabOT COOMIOAATh HATJISTHOCTh, HAYYHOCTh M 3CTETUYHOCTH;
-IIPOBOJIUTH IKOJIOTUYECKUIT MOHUTOPUHT

-0OpMIIATH HKOJIOTHYECKUE TACTIOPTA;

-00BSACHIATH HEKOTOpHIE actiekThl 30K

-OCYILECTBJIATH PACHIMPEHHBIN MOUCK HHPOPMAIIMH B COOTBETCTBUU C HCCIIEA0BATEIHCKOM
3a/laueii ¢ UCIOJIBb30BaHUEM pecypcoB OuOIHoTeK U cetu HTepHeT;

-¢pukcupoBath HHGOPMaLKIO ¢ TOMOIIbI0 HHCTpYyMeHTOB UKT;
-0CO3HAHHO U MPOU3BOJIHLHO CTPOUTH COOOIIEHHS B YCTHON U MUCbMEHHOM (opme;

-CTPOHUTDH JIOTHYCCKOC PACCYKACHNUEC, BKIIFOYAIOIICC YCTAHOBJICHUC
IIPpUYIUMHHOCIICACTBCHHBIX CBs3€H.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIEC YUeOHbIe TeCTBUS yYaujuiicsa
Hayuumcs:

-JI0ITyCKAaTh CYLIECTBOBAHUE PA3JIMYHBIX TOUEK 3PEHUS;
-YUYUTBIBATh Pa3Hble MHEHUS, CTPEMUTHCS K KOOPAUHALINH;
-(GopMyIupoBaTh COOCTBEHHOE MHEHUE U MO3HIIHIO;
-JI0TOBapUBATHCS, IPUXOAUTH K 00ILEMY PEIICHHUIO;
-COOMI0aTh KOPPEKTHOCTh B BBICKA3bIBAHUSIX;

-3a71aBaTh BOIIPOCHI 110 CYILIECTBY;

-MCIOJIb30BaTh PeUb JUISl PETYIIALIMUA CBOETO JEHCTBHUS;
-KOHTPOJIUPOBATH JICHCTBUS MAapTHEPA;

-BJIaZICTh MOHOJIOTHYECKOM U AUATOTHYecKoi (opMaMu pedn;



-HaxoauThb I/IH(l)OpMaLII/IIO U BBISBIIITH I'NIaBHOC,

-COCTaBJIATH IJIaH UCCIICAOBAHUA U BBIACIIATH IJIABHOC B MIPC3CHTALIN. yuamuﬁcn
noayuum 603mMOMICHOCMb HAYUUMBCA:

- Y4YUTBIBATb pa3HbIC MHCHUA U 00OCHOBEIBAThH CBOIO IIO3HIIHIO,

-apryMEHTUPOBATh CBOIO TIO3UIIMIO M KOOPIUHHUPOBATH €€ C MO3UIMEH MapTHEPOB MPH
BBIPAaOOTKE OOIEro pemeHusi B COBMECTHOM JEATEILHOCTH;

-C Y4ETOM LieJIed KOMMYHHUKAIUU JOCTATOYHO IIOJHO U TOYHO IEPEIaBaTh NapTHEPY
HE00X0IMMYI0 HH(POPMAIHIO KaK OPUEHTHP JUTS MOCTPOSHUS ICHCTBUS;

-JI0MyCKaTh BO3MOYKHOCTh CYIIECTBOBAHHMS Yy JIFOJIEH pa3HbIX TOUEK 3PEHHS, B TOM YUCIIE
HE COBITAJIAIOIIUX C €r0 COOCTBEHHOM, U YUYUTHIBATH MO3UIIUIO TTAPTHEPA B OOIIEHUU U
B3aUMO/ICHCTBHH,;

-OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb M OKa3bIBATh MTAPTHEPAM B COTPYTHUICCTBE
HEOOXOMMYIO B3aMOTIOMOIITb;

- YCTaHaBJIMBATh CBSI3b OKPY)KAIOIIEH Cpeibl ¢ 00bEKTaMU KUBOW MPUPOIBI.

PerynsiTuBHbIE yHUBEpPCcAIbHbIC YUeOHbIE AeHCTBUA yuaujuiica
Hayuumcs:

-IIPUHUMATh ¥ COXPAHAThH YICOHYIO 3a71a49Yy;

-YUYUTBIBATh BBIJICJIICHHBIC YUHUTCIIEM OPHUCHTHUPBL )IeﬁCTBI/ISI;

-TUIaHUPOBATh CBOU JICHCTBUS;

-OCYIIECTBISATh UTOTOBBIM U MONIATrOBBINA KOHTPOJIb;

-aJIeKBaTHO BOCIIPUHUMATh OLIEHKY YUUTEJIS;

-BHOCUTb KOPPEKTHUBBI B JECHCTBUS Ha OCHOBE HUX OIEHKHM U Yyd4eTa CJIIETaHHBIX
OLIMOOK; -BBIMIOJIHATH y4eOHbIE ACWUCTBUS B Marepuaie, peud, B yMe. yUaujuiics
ROYYUM 603MOMHCHOCHIb HAYYUMBCA

-IPOSIBIISATH MO3HABATEIbHYIO HHUIIUATUBY;

-CaMOCTOATCIIbHO YUHUTBIBATh BBIACICHHBIC YUYUTCIEM OPUCHTHPBL HeﬁCTBHH B HC3HAKOMOM
MaTcpHraiec,

- Hp606paSOBI>IBaTB MPAaKTUYCCKYHO 3a1a1y B [IO3HABATCIIbHYIO;

-CaMOCTOSATCIIbHO HAXOAUTh BAPHUAHTBI PCHICHUA MO3HAaBATEILHOM 3aJauH.

4. Cogep:xkanne Kypca BHeypouHO# AestenbHocTH «Ludposas skocucrema
344aca

Tema 1 buosiorus n o6sactu ucciaenosanus. (14)
BBenenue.buonorust u 00nacTH wucCiIeTOBaHUM, BO3MOXXHOCTH TMPHUMEHEHHS] PE3YIbTaTOB

uccnenoBanus. Camble MHTEpECHbIE HaydyHbIE€ OTKPBITUS B Ouonoruu. Omucanue 3amad u
oOmeil CTPYKTYpbl HCCIENOBAaTENbCKOW JesTeNbHOCTH. PaboTa ¢ KHUTOW, Hay4yHOM
mutepatypoil. Hcmonb3oBaHue o0Opa3oBaTenbHBIX pecypcoB cetu HuTtepHer. OCHOBHBIE
JIOCTYITHBIE METOIbI UCCIEA0BAHUS

IIpakmuyecxue pabomutl.

Hcnons3oBanue 06pa30BaTCJIBHBIX PECypCOB CETH I/IHTepHeT.



Tema 2.UcciienoBaHus U3 :KU3HU PACTEHNH, C HCNIOJIb30BaHHEM 000pynoBaHus «Touka pocray.
(104) ITpaBuna pabOTHI ¢ MUKPOCKOIIOM U OMOJIOTHUECKUM 000pymoBaHreM. TexHuKa 0e301macHOCTH.
Oco0OeHHOCTH UCCIIeIOBAHUS 110 U3YYCHHIO )KU3HU pacTeHuil. [loAroToBUTENbHBIE pA0OTHI 110
y‘-IGGHBIM OIbITaM C PACTCHUSAMMU.

CrpoeHre U XUMUYECKHUI COCTaB KIETKU pacTeHuil. Opranbl pacTeHUI U UX KIETOYHOE
ctpoenue. Kirerounas memOpana u ee ¢pyHKiur. OCHOBHBIC BEIIECTBA PACTUTEIHLHOU KIICTKH.

[IpuroroBieHne MUKpoOIIpenapara i paCCMOTPEHHUE PACTUTEIBHON KIIETKM B MUKPOCKOIL.

OMBITHI 110 TOCTYIUICHHUIO BEIIECTB B PACTUTEIbHYIO KIIETKY.

HcTopus OTKPBITHS U N3Y4EHUs KJIETOYHOTO CTPOEHUs pacTeHuid. OCHOBHbIE CBOMCTBA
OUTOIIIIa3MBI. I[BI/I)KCHI/IG OUTOIIIIa3MBbI B KJIICTKE. Opl"aHOI/II[BI KJIeTKU. BKiTtoueHNs U 3amacHbIe
BE€UICCTBA B KIICTKE. KpI/ICTaJ'IJ'II/I‘-IGCKI/Ie BKJIIOUEHHS B KIETKE. 3HAUEHUE 3aITaCHBIX BCUICCTB B
KIIETKE.

®ortocunres. Mcropus oTkpbITH npoliecca poTocuHTe3a. JIMCT kak opran goTocuHTe3a.
XnopomnacTsl ¥ xnopoduiut. Kocmuueckast posib 3e1€HOro pacteHus. MexaHu3M U XUMU3M
nporiecca GoTocuHTe3a. BiausHuEe OKpyXaromux ycaoBuid Ha hoTocuHTe3. Brusaue
TeMIieparypsl Ha poTocuHTe3. BiusHue yriekuciaoro raza Ha (POTOCUHTE3

Boanslit pesxum pactenuid. Posib Bojbl B )kM3HU pacTeHuil. [lornonienrne Boabl KOpHIMU
pactenuii. [lyrn nepensuxenus Bospl o pacteHuto. KopHeBoe naBieHue, TpaHcnipanus,
ryrraius. M3ydenue (pu3nogornyeckux ocCoOEHHOCTE pacTeHUI pa3HbIX MECT OOUTaHMUS.
Crpoenne kopHsa. CTpoeHHE KOHYyCa HapacTaHUsl KOPHS MIIEHULIbL. POJIb OTACIBHBIX
MHHEPAJIBHBIX AIEMEHTOB B paCTeHHHU. V3ydeHue noraomeHns BoIbl KOPHEM U €€
nepeABMKEHNE B CTe0C)b (KOPHEBOE JaBJICHUE).

Jlpixanue. 3HaueHue AbIXaHus B KU3HU pacTeHUu. Pu3nonornueckue u ONOXUMHUYECKUE
OCHOBBI JpixaHusd. Kiterounoe crpoenue nmcra. [lornomenne Kucnopoia npu AbIXaHUU
JUCTHEB, CTEOJIA U KOPHSL.

Poct u numxenune pacrennii. O0mue moHATHS 0 pocTe pacteHuit. a3pl pocta. BHyTpeHHHE
ycnoBus pocra pacreHuil. Konyc napacranus credins. Poct nobera. Pazapaxumoctsb
pactenuil. JIBuxxkenue pacteHuid. Jlucroas mozaunka. @otoTponusm, reorponusm. Hactuu u
HyTauuu. PocToBble NBIKEHUS paCTEHHI MO/ BIUSHUEM CBETa — TPOIHU3MBI.
[IpucnocobneHHOCT pacTeHu K cpeie ooutanus. [leproaudeckue sBieHUs B )KU3HU
pactenuii. Jlucronan. Ilepron nokost. 3MMOCTOMKOCTh M XOJI0IOCTOMKOCTh PACTEHU.
Mopo30yCTOHYUBOCTh pacTeHuii. Mi3yueHnne npucrnocoO0IeHHOCTH PACTeHHI B HaIIeH
MECTHOCTH.

Pa3BuTHe u pasmMHOkeHHE pacTeHuil. IHIuBuyanpHOe pa3BuTre pacteHuid. OakTopsl,
OTIpeIesAoNIre pa3BUTHe pacTeHuil. PazMHoxeHue pacteHnil. OcoOeHHOCTH CTPOSHUS
opraHoB pasMHokeHus pactenuil. [Ibuibia. ['erepoctunus (pa3HOCTONIOUATOCTD).
[TpucnocobaeHus K ONBUICHUIO y pacTeHui. BeretraTuBHOE pa3MHOXKEHHE PACTEHUI.
[IpuBuBKa. )Ku3Hb pacTeHUs KaK 1I€JI0TO OpraHu3Ma.

JlabopaTopHbBIil NPAKTHKYM, ¢ HCII0Jb30BaHHeM o00opynoBaHus «Touka pocray.:

1. Texuuka GezomacHocTu. [IpuroroBieHne MUKpoIpenapara paCTUTEIbHOM KIETKH.
2. OMnBbITHI IO MOCTYIUICHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.

3. Bnusnue temneparypsl Ha potocunTe3. [locTpoenue TemneparypHoii kpuBoid. BiusHue
YTJIEKUCIIOTO Ta3a Ha POTOCHUHTES.



4. BopaHbIN peXUM pacTEHUI: UCTIapEHUE BObI JIUCThIMHU IIPU PA3HBIX BHEIIHUX YCIOBHSIX.

5. H3yuenue creneHu 3arpsi3sHEHMs BO3/ayXa 10 JUCThsIM. McciienoBaresbekue u
NPOEKTHBIE Pa0OThI:

1.Brnusiaue pakTopoB BHENIHEH Cpeibl HA POCT U Pa3BUTHE PACTCHUM.

2.BnusiHue TeMnepaTtypHbIX YCIOBHM U YIJIEKHCIOTO ra3a Ha IpoLecc OTOCUHTE3A.

3.0peneneHue cTeNeHu 3arpsa3HeH s BO3/lyXa M0 JUCThSIM PaCTCHHH.

4.Ce30HHBIE U3MEHEHUS B )KMU3HU PACTEHUM Halllel MECTHOCTH.

Tema 3. UccienoBaHusi U3 KU3HU KUBOTHBIX, € UCIO0JIbL30BaHNEM 000pynoBanus «Touka
poctay. (10uacoB).

OcHOBHEIC METOJBI UCCIICAOBAaHU 3a ) KU3HBIO ) KMBOTHBIX.

becrnio3BonouHbIE )kMBOTHBIE. [IpocTelimue u kumedHonogoctHoie. [Iponecchr
KU3HEACATENIBHOCTH ITpocTemmnx. Paznpaxkumocts. [Iuranue. Beinenenue. J[Brxenne
MPOCTEHIINX U KUIIEYHOTIOJIOCTHBIX.

Crpoenue Tena KUBOTHBIX. OCOOEHHOCTH CTPOEHHS U QYHKIIUU KOXKU U €€ MPOU3BOIHBIX.
Mopdosorudeckue U GU3HOTOTHIECKHE 0COOCHHOCTH KOXKHBIX Kene3. CBsI3b MKy
(U3HOTIOrNYECKOH AeATeIbHOCThIO OpraHu3Ma )KMBOTHOTO U ero ctpoeHueM. [1nockue u
KOJIpuaTele uepBu. JIBmkeHue yepseid. Pazapaxnmocts. [Iutanue. Posib 10K /1€BBIX YepBE B
nepeMenTuBaHiy MOYBHI. [[HSBKH: 0COOCHHOCTH CTPOCHUS, MTUTAHUS, ABMKEHUS. 3HaUECHNE
MHSIBOK.

[MumeBapenue. CylHOCTS Mpoliecca NUieBapeHus y 0ecrio3BOHOYHBIX U TTO3BOHOYHBIX
YKUBOTHBIX. DBOJIIOIMS CUCTEMBI OPraHOB NuieBapeHus. [Inmesapenne B pOTOBOM NOJIOCTH
n xenyake. [InmeBapenne B xKemyaKe *KBAUHbBIX )KUBOTHBIX. [IHIlleBapeHNEe B KUIIIEUHHKE.
[TurtaTensHbie BemecTBa. KauecTBeHHbIe peakiun. DepMeHTaTUBHBIN XapaKTep peakifil
pacuIeIIeHUs] TUTATEIbHBIX BEIIECTB.

Jlpixanue. PU3M0JIOTHs IbIXaHMS. 3aBUCUMOCTD JIbIXaHUs AaHAMHUM OT YCJIOBUI BHEIIHEHN
cpenbl. OcOOEHHOCTH JBIXaHUSI ITULL U HBIPSIFOIIMX KUBOTHBIX. OOMEH BEIIEeCTB U SHEPTUH.
[Tutanue. OOMeH BemecTB — OCHOBHAs GyHKIUs Ku3HU. OOMeH OenkoB. OOMEH yriIieBOI0B
1 xkupoB. OOMeH MUHEpaIbHBIX BEIIECTB U BOJbl. Buramunbl. BHennue npuzHaku
aBuTamuHOo3a. OOMEH 3Hepruu B opranusme. BriusHue TemnepaTypbl Ha aKTUBHOCTD
KUBOTHBIX U OKpacky Tena. Tepmoperymsauus. [IpucrnocobieHHOCTh X0JI0THOKPOBHBIX U
TEIUIOKPOBHBIX KUBOTHBIX K H3MEHEHHUSIM TEMIIEPATYpPHI.

Buyrpennsisa cekpeuus. JKene3bl BHEIIHEH, BHYyTPEHHEN U CMELIAHHOM CEKpELUu.
BuyTpeHnHsis cekpenyst y BbICHIUX )KUBOTHBIX. [ OPMOHBI U UX BIUSIHUE HA OPraHU3M.
Jlakramnus. OOpa3oBaHue U BbIACTIEHHE MOJIOKA.

HepsHas cuctema u opransl 4yBCTB. Pa3npaxumMocTs 1 IpoBOAUMOCTb. PazBuTre HEpBHOU
CHCTEMBI U BPOXKJICHHOE MTOBE/ICHHE KUBOTHBIX. Y CIOBHbIE U O€3YCIIOBHBIE pPe(IIEKCHI.
OBoumonus BeiciIel HepBHOMU AedrenbHocTr (BH/I) y m03BOHOUHBIX )KUBOTHBIX.
Ananmuzatopsl. [loBeaeHue )KUBOTHBIX. BbIpaOoTKa yCIIOBHBIX pedieKCOB Ha AEHCTBHUE
Pa3JIMYHBIX Pa3IpaKUTENICH Y Pa3HBIX IPYII OPraHU3MOB.

JlabopaTopHBIil NPAKTHKYM, € HCNIOJb30BaHue 00opyaoBanus «Touka pocTa»:

1. Peakmus npocTeimx Ha pa3inuyHble pa3fapakuTenu (coJib, yKCyCHasi KUCIIOTa, CBET).

2. Peakuus goxaeBoro YCpBsA HaA JIeicTBHe Ppa3InYHBIX pasnpamHTeneﬁ.



3. JIBmwxenne MeTMIIMHCKOM nusiBKU. 4. JIeiicTBHE )KeTyI0YHOTO CoKa Ha OEJIOK U KpaxMall.
L[BeTHBIE peakiuy Ha OEJOK.

5.BinusiHue TemnepaTypbl Ha aKTUBHOCTh 36MHOBO/IHBIX.

HccnenoBarenbckue M NpoeKTHbIE padoThI:

1.MoudukanroHHast U3MEHYUBOCTH KHUBOTHBIX.

2. Ilpocreiimume Kak NOKa3aTeilb YUCTOTHI BOJOEMOB.

3. DKOJIOTHYECKHE TIOCIIECTBHSI U MX BIMSHUE HA )KUBOTHBIX.

4. Posib MEIMIIMHCKUX MUSBOK B )KU3HU YEJIOBEKA.

Tema 4. YesnoBek Kak 00beKT HCC/IeI0BAHUSA B OMOJOTHHU € MCOJIL30BaHNe 000PY10BaHUS
«Touxka poctay».,(104)

Oco0OeHHOCTH KCIIEPUMEHTAIBbHON padOThI C yenoBeKOM. UepThl CXOCTBA U pa3Inyius C
JIPYTUMHE TPYIIIIaMH KABOTHBIX. [1oAT0TOBKA 000PYIOBaHHS ISl OTIBITOB.

Perymsinus ¢pynkuuii opranusma. Oprannsm kak nenoe. HeliporymopanbHast peryssius
¢byHkuuit oprannsma. ['ymopanbHast perynsauus GyHkuuit opranusma. HepBHas perymsius
¢byHkMi oprannzma. OyHKIMOHAIBHBIE CHCTEMBI. be3ycnoBHbIE pediiekchl uenoBeka.
Buyrpennsis cpena opranusma. [IocTossHCTBO BHYTpEHHEN cpeipl opranusMa. ['omeocras.
KpoBs. Knnanueckuit ananu3 KpoBU 4esIOBEKa. 3allUTHbIE CBOMCTBA KPOBU. CBEpTHIBaHNE
kpoBH. IMMyHuTEeT. TKaHEBass HECOBMECTUMOCTS. [ pymmbl kpoBu. OmpeieneHue rpymni
KkpoBHu. [lepenuBanue KpoBH.

Crtpoenue u GyHKIIMU OpPraHoB KpoBooOpamieHus:. Mopdosorus u Gu3noJoTHs cepara.
Onepanuu Ha cepaue. Peanumanus. [puembl peanHnManmoHHbIX AercTBuil. [IpoBoasias
cucTema cepaia. DJISKTPUYECKHUE SBJICHUS B cepie. ABToMaTud cepaua. Perynsamus
cepaeuHoit aestenbHOCTU. [Tynbe. JIBmkeHne kpoBu 1o cocyaam. OyHKIMOHATBHBIE TTPOOHI.
JHeixanue. Bo3aymHas cpena. ['a3000MeH B JIETKUX M TKaHAX. JpIXaTeabHbIE ABUKCHUS.
Perynsuust nprxanusi.

[TumeBapenue. [lutarensHbie BelecTBa U MUIIEBbIE TPOAYKTHI. MeToabl u3ydeHus: GyHKIHMA
MUIIeBapUTEIbHBIX JKene3. [lepeBapuBaHue U BcachbiBaHUE MUIIH. Perymsius nuieBapeHus.
[Toanepskanue NOCTOSTHCTBA MUTATENBHBIX BEUIECTB B KPOBU. LIeHTpBI rosio1a U HACHIIICHHUS.
BH/I u ncuxounorus. [IpoucxoxaeHrne 1 HEKOTOpble 0COOEHHOCTU MCUXUKH. OTpaskeHue B
KUBOU U HexUBOM mpupoae. OmyiieHue 1 BocrnpusaTre. Umio3un, npeacTaBaeHus maMsTh,
HabmoneHus. Onpenenenue oobema naMaTu, o0bema BHUMaHUs. [1aMsTh, MbIIIIIEHUE, PEYb.
Buner mamstu. 3akonsl mamsty. [lpaBuna 3anomunanus. MzydeHue J0ruueckoro MbIIUICHUS,
BIIUSIHUE TI03bI Ha PE3yabTaT AeATeIbHOCTU. OMOIMH. TemnepaMenT. Xapakrep.

OHpeI[eJ'IeHI/IC THUIIOB TEMIICPAMCHTA. 9MOI_II/II/I 1 MUMMKaA JIUIIA.

JlabopaTopHbBIil NPAKTHKYM, ¢ HCII0Jb30BaHue 00opynoBanus «Touka pocray.:

1. Onpenenenne 4acTOThI CEPACUHBIX COKPALICHUN B 3aBUCMOCTH OT (PU3NYECKOI HAarpy3KH.

2. [IpueMbl peaHUMAIMOHHBIX ACHCTBUI.

3. MUKPOCKOTIMYECKOE CTPOEHHUE KIETOK

4. Hapymienue cBONCTB OCJIKOB NP JICHCTBUM HA HUX AJIKOTOJISL.

5. lleiictBue aHTUOMOTUKOB Ha (pepMeHT citoHbl. MceiieioBaTesibCKkie M MPOEKTHbIE
padoThI:

1.Bimusane (I)I/I3I/I‘-ICCKI/IX Harpy3oK Ha pa3BHUTHC MBIIIIEYHON CUCTEMEI



2. ctopus OTKPBITUS KIETKU
3. Bpennble MpUBBIUKY U UX BIUSHHUE Ha 3/I0POBbE YETIOBEKA
4. CiocoOb! yiTydIieHus maMsTH.

Tema 5. O61meouoI0rHYecKue uccaenopanms (3uac)

T'eneruka xak HayKa. OCHOBHBIG MCTOJbI U3YYCHHA I'CHCTUKH. MOIICJIBHLIP’I O6’b€KT TCHCTUKU
— o toBas MyIka japo3odmia. Coaepkanue Apo30(uiT Ha TUTATEIBHBIX cpeaax. AHAIN3
HacJIeJ0OBaHUS MPU3HAKOB B F1 Ipy MOHOTrMOPUIHOM U TUTMOPUAHOM CKPELIMBAHUY.

[Tprcnoco6IeHHOCTh OPTaHU3MOB H €€ OTHOCUTEIHHOCTD.
Bnusinue sxonornyeckux (pakTopoB Ha OpraHU3Mbl. JKOJIOTMUECKUA MOHUTOPHHT.

Omnpenenenne coiep:kanus B BOJE 3arps3HAIOLINX BELIECTB.
DKOJIOTHYECKHE XapaKTePUCTUKH BUAA (IKOJIOTHUYECKasl HUIIA).
JlabopaTopHbIil NPaKTHKYM:
1. Ananu3 Hacne0BaHUs MPU3HAKOB B F1 pyu MOHOTUOPUIHOM U TUTUOPUTHOM
CKpeIlMBaHUHU (Ha MPUMEPE MYIIKU APO30(UIIbI).
2. OnBbITHI IO U3YYEHHUIO TPUCTIOCOOTIEHHOCTH OPraHU3MOB K YCIIOBHUSM CYIIECTBOBAHHUS:
MpeBpalleHNe Ha3eMHbIX (POpM pacTeHHit B BOAHYIO (hopMy M HA000POT (TpajecKaHIus,
BOJIOKpAc, rurpoduia).
3. CocraBieHHe SK0JIOTUYECKOH XapaKTepUCTUKHU BUA, MACOPTU3ALINS KOMHATHBIX
pactenuii. UccienoBaresibCKie M MPOEKTHHIE PadoThI:
1 Hay4Hbie OTKPBITHSI B TEHETHKE.
2. Bausinue sKoJI0rndeckux (GakTopoB Ha OPraHU3M.

TemaTuyeckoe MJIAHMPOBAHUE

34 yacoB (1uac B HelleJII0 - B HeJleJII0)

Tema Conep:xanue Buapbl 1esiTeJIbHOCTH y4aIMXCS




Tema 1.buonorus n
oOiactu
uccinenoanus (14)

Bseneune.buonorus u odmactu

HCCIEIOBAaHUM, BO3MOKHOCTH
MIPUMEHEHHUS pe3yJbTaToOB
HCCIICIOBAHHUSL. Camsle
WHTEPECHBIC Hay4JHbIE
OTKPBITHS B OHMOJIOTHH.
Omnucanue 3agad U oOIIEH
CTPYKTYPBI

HCCIEI0BATEIBCKOM
JESITCILHOCTH. PaboTta c
KHUTOH, Hay4yHOH

auteparypoil. cnons3oBanue

00pa3oBaTeNIbHBIX  PECYPCOB
cetu MurepHer. OCHOBHBIE
JOCTYITHBIE METOTBI
HCCIIeI0OBaHuUs

3HAKOMSTCSI U TOTOBSIT COOOIIEHHS IO
TeMe «CaMmple MHTEpPECHBIE HayyHbIE

OTKpBITHUSL B oOnmacTu  OUOJIOTHUN.
3HaKOMITCS c BHUJAMU
UCCIICIOBATEIIbCKUX M MPOCKTHBIX

paboT, ¢ 3TaraMu MCClea0BaTeNbCKON U
IPOEKTHON pabOTHI.
OcymiecTBIsIIOT HOMCK HYXHOU
uHpOpMaun ISt BBITIOJTHEHHS
y4eOHOTO  HCClefoBaHUs.  Yuarcs
BBICKa3bIBATHCS B YCTHOM "
IMCbMEHHOU ¢dopmax;
OpHEHTHPOBATHCS HA Pa3HbBIE CIOCOOBI
pemeHus TI03HABATEIbHBIX
UCCIIEIOBATENIbCKUX  3ajlay; BIAJETh
OCHOBaMH CMBICIIOBOTO YTCHHS TEKCTa,
AQHAJTM3UPOBAaTh OOBEKTHI, BBIACTATH
TJIaBHOE. Vyarcs COCTaBJISATh
O6ubarorpaguUeckuil CucoK

Tema 2.
Uccnenosanus u3
KU3HU pacteHnii Ha
Oaze «Touka
poctan(104)

[IpaBuna paboThl ¢
MHUKPOCKOTIOM "
OMOJIOTMYECKUM
000pyTI0BaHUEM.

Oco0eHHOCTH UCCIIeIOBAHUS
110 U3YYEHUIO KU3HU
pacTeHuil.

CtpoeHne U XUMHYECKUI
COCTaB KJIETKH PaCTCHHUH.
Oprasbl pacTeHUHN U UX
KJIETOYHOE CTPOCHHUE.
Hctopus OTKpITHS U
U3YYEHUs KIETOYHOTO
CTPOEHUS paCTEHUIL.
OCHOBHBIE CBOMCTBA
nuTorniasMel. DoTocuHTES.

HcTopust oTKpeITUS

3HaKOMSTCS C IPAaBUIIaMU PaOOTHI C
MHUKPOCKOTIOM H J1a00paTOPHBIM
000pynoBaHUEM. 3HAKOMSATCS C
0COOCHHOCTSIMH U3YYCHUS U
UCCIICIOBAHUS PACTCHUIA.
[TpurotoBieHre MUKpopenapaTa u
paccMOTPEHHE PACTUTEIHHOMN KIICTKU

B MHUKPOCKOII.

[TpoBOAAT OMBITHI MO MOCTYIJICHUIO
BEIECTB B PACTHTEIBHYIO KIETKY.
3HAKOMSATCS C TPOBEJACHUEM OIIbITA
1o mporeccy GoToCuHTE3. BBIACHSIIOT
BJIIMSIHUE OKPYXKAIOIIMX YCIOBHH Ha
(GOTOCUHTE3,BIUSHHE  TEMIIEPATyPhl
Ha doTocuHTe3, BIIMSTHUE
YIJIGKHCIIOrO Tra3a Ha (oTocHHTE3.
BBISICHSIOT ITyTH TIEpEABHIKEHUS BOIBI
no pacrenuto. KopHeBoe maBiieHHE,
TpaHCHHUpanus, ryrramus. M3ydaror
dbuznonornueckue 0COOEHHOCTH
pacTeHHi pa3HbIX




nporecca ¢porocuHTesa. JIuct
Kak oprat (poTocuHTe3A.
MexaHu3M U XUMHU3M
nporecca GOoTOCHHTE3A.
Boanb1i pexxnm
pactenuii.Ponb BoibI B
JKU3HU PACTECHUH.

Crpoenue kopus. CtpoeHue
KOHYCa HapacTaHHUs KOPHS
TMIIICHHUIIBL.
Jlprxanne.3HaueHne TbIXaHus
B JKA3HU PACTECHUIL.
[Tornonienue kucaopoaa npu
TIBIXaHUM JTUCTHEB, CTEONS U
KOPHSI.

Poct m nBukeHne pacTeHuUi.
Poct noGera.

PaznpaxumocTs pacTeHUM.
JIBr>KeHHEe pacTeHUH.
JImcToBas Mo3amkKa.
DOTOTPONMU3M, T€OTPOITU3M.
Hactuu n nyranuu. PoctoBbie
JIBU>KEHUS pACTEHUH IO
BJIIMSIHHEM CBETa —
Tponu3Mel. [lepuoanueckue
SIBJICHUSI B YKU3HU PACTEHUIM.
Jlucronan. Ilepuon nokos.
3UMOCTONKOCTh U
XOJOJOCTOMKOCTb PACTEHUM.

Pa3BuTHE U pa3MHOXKEHHUE
pactenuii. Oco6eHHOCTH
CTPOEHHSI OPraHOB
Pa3MHOXKEHHUs PaCTeHUH.
[Tpucnocobnenus k
OTIBICHUIO Y PACTEHUH.
BereratuBHO€ pa3MHOKEHHE
pactenuii. JKu3Hb pacTeHus
KakK IeJIOT0 OpraHu3ma

MecT OOuTaHMsA. BBIACHSIOT poOJb
OTZACIIBHBIX MHUHEpaIbHBIX
DJIEMEHTOB B pacTteHuu. M3ydaror
IIOTJIOIICHUE BOJIBI KOPHEM M €€

NepeIBUKEHUE B CTEOEITb.

W3y4daroT Gpu3nosoruyeckue u
OMOXMMUYECKHIE OCHOBEI AbIXaHUs.

Kierounoe CTpOEHUE JIMCTA.
3HaKOMATCST CO  CTaausIMU  POCTa
rmobera. Brracusror

HPUCTIOCOOJICHHOCTh PACTCHUH K cpelie

oOuTaHUSI. 3HaKOMCTBO c
MOPO30yYCTONYUBOCTHIO pacTeHui.
Nzyuenune MPUCTIOCOOJIEHHOCTH
pacTeHM B HAIIEl  MECTHOCTH.
3HaKOMCTBO c ¢dakTopamu,

OTIPENICTISIOMUME Pa3BUTHE DPACTCHHI.
3HaAKOMCTBO C TIPUCIOCOOICHUSMU K
ONBUICHUIO Y pacTeHuil. BereratuBHoe
pa3sMHOXkeHHe pacteHuid. [IpuBuBKa.
BrinonHeHue pa3iauyuHBIX ONBITOB IO
U3YYEHHIO PACTEHUH M COCTaBIIEHUE
MNPOEKTHBIX W HCCIEN0BATEeNIbCKUX
pabor. Cosznanue pe3eHTalHH,

nyOIuKaluy, CTeH 1a.aJIb00Ma.

3anuTa npoeKTa




Tema3.HcciaeqoBanu
g U3 ) KU3HHU

OCHOBHBIE METOIbI
HCCIIENOBAHNA 34 )KU3HBIO

3HaKOMATCSA C 0COOEHHOCTAMU
KUCCIIEIOBAHUSA 32 KU3HBIO )KUBOTHBIX.




’KUBOTHBIX Ha 0ase
«Touxka
pocta»(10uyacoB)

KHUBOTHBIX.

becrio3BoHOYHBIE )KUBOTHBIE.
[Ipocreitmme u
KHUIIIEYHOMOJIOCTHBIE.
[Ipoueccsl
KU3HEIIEATEIIbHOCTH
IIPOCTEUIIHNX.
Pazgpaxknmocts. [Iutanue.
Beinenenue. [[uxenue
NPOCTEUIINX U

KHIII€YHOIIOJIOCTHBIX.

Crpoenue Tena
KUBOTHBIX.OCOOEHHOCTH
CTpOEHUS ¥ (PYHKITUN KOXKH U
e¢ TIPON3BOIHBIX.
Mopdonorudeckue u
(bu3moIOTHYECKIE

0COOEHHOCTH KOXKHBIX JKeJIe3.

CBa3b MEXIY
(hbr3HoIOTHYECKOM
JESITETLHOCTBIO OpPraHu3Ma
YKUBOTHOTO M €r0 CTPOCHHUEM.

IInockue u KoJIbYaThIe YCpBH.

JIBr>keHue yepBeil.
Paznpaxumocts. [Tutanue.
Pousib o eBbIX YepBel B
NepeMEITMBAHUN TTOYBBI.
IIuaBku: 0coOOEHHOCTH
CTPOCHHS, TUTAHHMS,

JABUMOXKCHUA. 3HaueHHE MUSIBOK.

[Mumesapenue. CymHOCTb
npolecca MUIEeBapeHust y
0EeCIO3BOHOYHBIX U
ITO3BOHOYHBIX JKMBOTHBIX.
DBOJIIOIMS CUCTEMBI OPTaHOB
MULIEBAPEHUSL.

Jpixanne. OU3H0JIOTHSI
neixanusi. OOMeH BEIIeCcTB U
sHepruu OOMeH
MHHEPATbHBIX BEIIECTB U
BOJibl. BuTaMuHsI.

3HaKOMITCS c 0COOEHHOCTSIMU
CTpOEHUs u dusnonoruent
OECIIO3BOHOYHBIX M ITO3BOHOYHBIX

JKUBOTHBIX. [IpoBOAAT  OMIBITBI  IIO
U3YYECHUIO BHEIIIHETO CTPOEHUS
IIPOCTEMIINX  JKUBOTHBIX. M3ywaror
BIIMSHME  BHEIIHEH  Cpelpl  Ha

OpraHu3Mbl U UX MPUCIOCOOIEHHOCTb.
VYyarcs ¢ukcupoBaTh WHPOPMALHUIO C
UKT;
OCO3HAHHO W TPOU3BOJIBHO CTPOUTH

IIOMOIIILIO0 WHCTPYMEHTOB
COOOIIeHNsT B YCTHOW W MHUCHbMEHHOU
dopwme; CTPOUTH
paccyxcHue,
HCCIIENOBAHNS W BBIIEIATH TJIABHOE B

JJOTUYCCKOEC

COCTaBJIATH IJ1aH

npe3eHTanmu Co3aHue TPe3CHTAINH,
nyOIuKaluy, CTeH/1a.aJIb00Ma.

3amnura npoeKTa




Tepmoperynsauus.
[IpucnocobneHHOCTH
XOJIOJTHOKPOBHBIX U
TEIUIOKPOBHBIX JKUBOTHBIX K
U3MEHEHHUSIM TEMIEPATypPHI.
Kemne3pl BHEIIHEH,
BHYTPEHHEW U CMEIIaHHOU

CEKPEIUH.

HepsHnas cuctema u oprassl
4yBCTB. Pa3apaxnuMocTs u
MPOBOJIMMOCTb. Y CIIOBHBIE U
0e3yciIoBHBIE PEIIEKCHI.
DBOJIONHMS BBICIIEH HEPBHOM
nestensHoctd (BH/) y
TTO3BOHOYHBIX KUBOTHBIX.
Ananu3aropsl. [ToBenenne
XKUBOTHBIX. BbpaboTka
YCIIOBHBIX pe(iekcoB Ha
JIEWCTBUE PA3IMYHBIX
pa3apakuTeENeH y pa3HbIX
rpynn OpraHu3MOB




Tema 4. Uenosek
KaK 00BEKT
HCCIIEIOBaHUS B
ouonorun Ha 0Oaze
«Touka
pocta»(10u)

Ocobennoctu
HKCIIEPUMEHTAIBHON pabOTHI
C 4esI0BeKOM. YepThl
CXOJICTBA M Pa3INYHsI C
JIPYTUMH TPYIIIIaMu
KUBOTHBIX.
Heliporymopaibaas
perynsus QyHKIIi
opranusma. ['ymopanbHas
perynsauust QyHKUun
opranusma. Hepsras
perynsauust QyHKUIun
OpraHu3ma.
OYHKIIMOHAIBHBIE CHCTEMBI.
besycnoBHble pedekcs
9eoBeKa.

Bnyrpennss cpena
opranusma. [ToctositHCTBO
BHYTPEHHEH Cpebl
opranusma. ['omeocras.
KpoBb. Knuanueckuii ananus
KpOBH Y€JI0BEKA.

3aluTHBIE CBOMCTBA KPOBH.

3HaKOMSTCS ¢ 0COOCHHOCTSIMH
HKCTIEPUMEHTAIBHOM paboThI ¢
4esloBeKoM. HaxonsT uepThl cxoacTBa
U Pa3JInYus C IPYTUMHU rpyHIamMu
)KUBOTHBIX. [ToaroroBka

000py1I0BaHUSI 17151 OTIBITOB.

3HAKOMSITCS c OCHOBHBIMU
($U3M0IOrMYECKUMHU cBOicTBaMHU
YeJI0BeKa HeliporymopanbsHas
perymsiuust  QyHKUUMH  OpraHusMa.
Buyrpennsis  cpena  opraHusma.
IToCTOSSTHCTBO ~ BHYTPEHHEHW  cpefpl
opraHm3ma. Y4arcsi  OIpEeNeisiTh

TPYIIIBI KPOBH. 3HAKOMSTCS M ydaTcs
HpI/IeMaM peaHI/IMaHI/IOHHBIX
NEeWCTBHH. 3HaKOMATCS co

CIIoco0aMHu IbIXaHUA. 3HAKOMATCS C

METO/IaMU U3y4eHUs QyHKIIMA

IMUIICBAPUTECIIBHBIX XKEJIC3.

VYuyatcs onpenensiTe 00beM MmaMsITH,




CeepTthiBaHME KpOBHU.
NmMmmyHuTeT. TxaneBas
HECOBMECTUMOCTb. [ pyIibl
kpoBu. OmnpeneneHue Ipymil
KpoBH. [lepenuBanue KpoBu.

Crpoennie u  GyHKOUH
OpraHoB KpPOBOOOpAIIEHUSI.
Mopdonorus u puzronorus
cepaua.

Omneparuu Ha cepie.
Peanumanus. [Ipuemsl
PE€aHUMALIMOHHBIX JEHCTBUU.
[IpoBogsmas cucrema
cepaua. JIBukeHue KpoBH 1Mo
cocy/1aM.
Hpixanue.Bo3nymnas cpena.
l'azoobmMen B Jerkux U
TKaHSX. [TumeBapenue.
[IurarenpHble BewiecTBA M
MUILLEBbIE MPOYKTHI.
Mertoap! n3ydeHus: GyHKIIHMA
MUIIEBAPUTEIBHBIX  XKENe3.
BH/I u icuxosnorus.

IIpoucxoxaenue u
HEKOTOPbIE 0COOEHHOCTH
ncuxuku. OTpakeHue B
JKUBOM U HEXKUBOU MPUPOJIE.
Omymenue 1 BOCIpUsTHE.
Wnnro3un, npeacrasiieHus
naMsTH, HaOMIOICHHSL.
Omnpenenenue o0beMa
namsTH, 00beMa BHUMAHUS.
[TamsATh, MBIILIEHKE, PEYB.
Bunel mamsiti. 3akoHbI
namAty. [IpaBuiia
3anoMuHaHus. Msyuenue
JIOTUYECKOTO MBIILIJIEHMS],
BJIMSTHUE 10361 HA PE3YJIbTAT
JESTENBHOCTH. DMOLUN.
TemmepameHT. Xapakrep.
Onpenenenue TUIOB
TEMIIEPAMEHTA. DMOLIMH U

BBISICHAIOT CIIOCOOBI 3aIIOMUHAHUS U
pa3BUTHS AMATH U 00beMa
BHUMaHus. [IpaBuia 3anoMuHaHus.
OmnpeneneHye TUIIOB TEMIIEPAMEHTA.
OMonmu 1 MUMHKa Juna. [TpoBoast
MCCIICIOBAHUS U COCTABIISIOT OTYETHI
no temam: 1.Brnusaue puzngeckux
Harpy30K Ha pa3BUTHE MBIIIECYHON

CHUCTEMBI
2. Hcropust OTKpBITHS KIIETKH
3. BpenHble npUBBIUKY U UX

BJIMAHHEC HA 3J0POBEC UCIOBCKA

4. CrocoOs!I yIyqIeHus TaMsTH.

Co3pnanne mpe3eHTaInu, myOoIuKainum,

cTeHa.anb0oMa.3amTa MpoeKTa




MHMUMKA JIUIa

Tema 5.
OO6meOnoaornyec
KH€ HUCCIIETOBAHUS
(3uaca)Ha 6aze

«Touka pocra»

I'enernxka KaK HayKa.

OcHoBHEIC METOJIbI
U3yUYCHHS TE€HETUKH.
[IpucnocobneHHOCTH

OpraHu3MOB u ee

OTHOCHUTCIIBHOCTD.

Bnusiane sxomorugeckux
(hakTOpOB Ha OPraHU3MBI.
DKOJIOTHYECKUH
MOHUTOpHUHT. Onpenenenne
COJICpKaHUS B BOJIE
3arpsA3HAIOIMINUX BEIICCTB.

DKOJIOTUYECKUE
XapaKTEPUCTHKU BHJIA

(aKoJIOTHYECKas HUILIA)

3HAKOMSITCSI C UCTOpUEN
BO3HHUKHOBEHUS HAyKHU F€HETHKA.
3HAKOMSITCSI C OCHOBHBIMHM METO/IaMHU
W3y4YCHHS T€HETUKU. MOoJenbHbIN
00BEKT F€HETUKH — IIJI0JJ0Basi MyILIKa
npo3oduna. Comepkanue Tpo30Qut
Ha [IUTaTEeIbHBIX cpenax. Pemaror
3a/1a4M Ha HacJIeI0BaHUS IPU3HAKOB B
F1 mpu MmoHOTHOpUIHOM U

JTUTHOPUTHOM CKPEIIUBAHUU.

Nzyugaror MPUCTIOCOOTIEHHOCTh

OpraHru3sMoOB U €€ OTHOCUTCIBbHOCTE.

W3ydaioT BIUSHUE HSKOJOTUYECKUX
dakTopoB Ha opraHusMbl. [IpoBOAST
3KOJIOTHYECKUI MOHUTOPUHT.
OnpenensoT coAepkaHUus B BOJE

3arpA3HAOIINX BEIICCTB.

CocTaBiAroT 3KOJIOTHYECKUE
xapakTepucTuku Buaa. CoCTaBISIOT
OTYETHI MPOEKTHBIX u

HCCICA0BATCIIbCKHUX pa60T II0 TCMaM:

1.Hay4yHble OTKPBITHS B T€HETUKE.

2. BausHue 3K0JI0rH4ecKux

(bakTOpOB HA OPTaHU3MBI.

3. 3aBHCHUMOCTh BHIOBOT'O
Pa3HOOOpa3us OT IKOJOTHUCCKHX
ycinoBuil. Co3qaHue npe3eHTauuu,
nyONUKaIyu, CTeHAA,
anpOoMa.3ammTa mpoeKTa

6. Kasenapuo-remaTnuyeckoe nNJaHMPOBaHHE

Tembl 3angaTHH

Tema 1. buoJiorust u o6sacTu ucciaegopanus. (14.)

Bcero
JacoB

Hara
MpOB.

1 |BBenenune.O01acTH HCCiIeNOBaHU B OMOJIOTHH,

Hara paxkr.




BO3MOKHOCTH IPUMCHCHUSA PC3YJILTATOB

uccnenoBanus. Cample HMHTEPECHbIE HAyYHbIE OTKPBITHS B

OUOJIOTHUU.

Onucanue 3afad U OOHIEH CTPYKTYpbl HCCIEAOBATEIBCKOM
nesTenbHOCTH. PaboTa ¢ KHUro#, HAyYHOW IJIMTEpaTypoH.

Hcnonbs3oBanue 00pazoBaTeabHbIX pecypcoB ceTh HTepHeT.

Ip.p.Nel «Hcnonvzoeanue obpazoeamenbHulX pecypcos cemu

HUnmepnemy

OcHOBHEIE AOCTYITHBIC METOAbI UCCIICIOBAHMA.

Tema 2.UcciaenoBanus u3 :xku3Hu pacrtenuii. (104.)

[TpaBuna paboThl C MUKPOCKOTIOM U OHOJIOTHYECKUM
obopynoBanueM. TexaukadbezomacHocTH. OcoOEHHOCTH
HCCIIETIOBAHUS 110 U3YYEHUIO KU3HU PACTEHUH.
[ToaroroBuTeNbHBIE PpaOOTHI 110 Y4€OHBIM OIBITAM C
pacteHussMH. Oprassl paCTEHUN U UX KIIETOYHOE CTPOEHUE.
[IpuroToBiieHue MUKpOIIpenapaTa U paccMaTpruBaHue
pacTUTENBHBIX KIIETOK B MUKpOCKoT. Jlao.p. Nel «Texnuxa
bezonacnocmu. Ilpucomosnenue mukponpenapama
pAcmumenbHoul KiemKuy»

1

XUMHUYECKUH COCTaB KIETOK pacTeHuil. OCHOBHBIE BENIECTBA
pacTUTeIbHOM KIETKU. OMBITHI MO MOCTYIUICHUIO BEIIECTB B
PaCTUTEIBHYIO KIIETKY.

Jlab.p. Ne2 «Onvimbsi no nocmynieHuro eujecms 6
PACMUMENbHYIO KIEeMK)Y»

HcTopus OTKPBITHS U U3YYEHHUS KIIETOUHOTO CTPOCHHUS
pactenuii. CTpoeHHE pacTUTENbHBIX KIIETOK. OCHOBHBIE
CBOMCTBA IUTOTLIA3MBI. J[BIKEHUE IUTOTIIa3MbI B
knetke.Knerounas memOpana u ee QyHKIIHH.
Opranou/ipl KJI€TKH. BKITIoueHus U 3an1acHbIE BEIIECTBA B
kietke. Kpucrannuyeckue BKIIOYEHHS B KIIETKE.

3HauveHHE 3alMacHbBIX BCIICCTB B KIICTKCE.




®otocunTe3. Uctopust oTkpeiThs npouecca potocunresa. Jlucr | 1
Kak opras (oTocuHTe3a. XJIOPOIUTACTHI U XJIOPOQUILI.
KocMuueckas posb 3emeHoro pacteHusi. MexaHus3m U XUMHU3M
nporecca (OTOCHHTE3A.

Bnusiaue okpyKaromux ycioBuil Ha ¢poTtocuHTe3. Bimsiaue
TeMreparypsl Ha (OoTOCHHTE3. BimsiHue yriekucioro rasa Ha
¢dorocuHTeE3.

Jlab.p. Ne3 «Bausnue memnepamypvl Ha Gomocunmes.
Ilocmpoenue memnepamyprou Kpugou. Bausnue yenekucio2o
2asza Ha pomocunmesy

Boansb1i pesxuM pacteHuid.Posib BoJIbI B )KM3HU PaCTEHUM. 1
[Tornonienue Boabl KOpHAMU pacTeHuil. [Iytu
MepeABHIKEHNS BOJBI 110 pacTeHuto. KopHeBoe naBiieHue,
TpaHCTIUpAIMs, TyTTaIHs.

Jlab.p. Ned « Boowwiil pesxcum pacmenuil: ucnaperue 600bul
UCNBAMU NPU PASHBIX 6HEUUHUX YCTIOBUAXY

Jprxanue.3HaueHue IbIXaHus B )KU3HHU PACTEHUM. 1
OuznoornyecKkue 1 ONOXUMUYECKHE OCHOBBI JbIXaHUS.
Knerounoe crpoenue nucra. [lormomenue kuciopoaa
MIPH IbIXaHUH JIUCTHEB, CTEOISI U KOPHSI.

Poct n nuxenue pacrennii. O0mue MOHATHS O POCTE 1
pactenuii. @a3wl pocta. BHyTpeHHME yClIOBUA pocTa
pactenuii. Konyc mapacranus cre6is. Poct moGera.
Paznpaxumocts pacteHuid. J[Bu>keHUE pacTEHUA.
JlucroBas mo3auka. ®otorponusm, reorponusm. Hactuu
1 HyTanuu. PocTtoBbie IBMKEHUS pACTEHUN IO
BIIUSIHUEM CBETa — TPOIU3MBI.

PasmHokenue pactenuit. OcoOeHHOCTU CTPOEHUS OpraHoB | 1
pa3MHOXeHUs pacTeHui. [IbuibIia.

I'erepoctunus (pazHocronduaTocTs). [Ipucnocobnenus k
OTIBUICHUIO Y PACTCHHIA.

BereratuBHoe  pasMHOXeHHMe pacreHuid. [IpuBuBka., 1
Ku3Hb pacTeHHs Kak LIEJIOCTHOTO OpraHHU3Ma.

10

Jlab.p. Ne5 «HU3yuenue cmenenu 3aepsazuenus 6030yxa no 1
IUCTNLAM»

HccnegoBanue «Onpe,ueneHHe CTCIICHU  3arpsA3HCHUA
BO34yXa I10 JINCThbAM paCTCHHﬁ))

Tema 3. UcciienoBanus u3 ;ku3HU :KMBOTHBIX (10 yacoB)




OcCHOBHBIE METO/IbI UCCIICIOBAHUS 32 JKU3HBIO
KUBOTHBIX. becrio3BOHOYHBIE )KUBOTHBIE. [IpocTeiniue
U KuLIeyHonoiocTHbie. [Ipoueccsl
KU3HENIEATEIIbHOCTH TPOCTENIMX. Pa3ipakumMocCTs.
[Iutanue. Beigenenue. JIBuxkeHNE NPOCTENIINX U
KUIIEYHOIOJIOCTHBIX.

Crpoenue Tena KUBOTHBIX.OCOOEHHOCTH CTPOEHUS U
(GYHKIIMU KOKHU U €€ POU3BOAHBIX. Mopdonornyeckne
U GU3UOJIOTMUECKIE OCOOCHHOCTU KOKHBIX XKEJIe3.
CBs13b MeX 1y (PU3UOJIOTUYECKON NESATENBHOCTHIO
OpraHu3Ma >KMBOTHOTO U €r0 CTPOEHHEM.

[Inockue n konpyaTsie YEPBU. J[BHIKEHNE YEPBEU.
Pasgpaxknmocts. [Intanue. Ponb 10k AeBBIX YepBeEl B
NepeMennBaHuu MouBkl. [IUsBKU: 0COOEHHOCTH
CTPOEHMSI, INTAHMS, IBKECHHS. 3HAYEHUE TTUSABOK.

[TumeBapenne. CymHOCTh Mpouecca MUIEBAPEHUS Y
0ECT03BOHOYHBIX M TIO3BOHOYHBIX KUBOTHBIX.
DBOJIIOIHST CUCTEMBI OPTAHOB MMHINEBAPCHMUSL.
[TumeBapeHrie B pOTOBOM MOJIOCTH U KETYIKE.
[InmeBapeHue B )KemyIKe )KBaYHbIX JKUBOTHBIX.
[InmeBapenue B kuieyHuke. [lutaTenbHble BelecTBa.
KauecTBennsbie peakuyu. @epMEHTATUBHBIN XapaKTep
peakuMii pacienIeHus MUTAaTeIbHbIX BEIECTB.

Jpixanue. @U3H0I0rus AbIXaH!s. 3aBUCUMOCTh
JIbIXaHUSl aHAMHUN OT YCJIOBUM BHEIIHEN CpEIbl.
OC0OCHHOCTH JIbIXaHUS MTHI] U HBIPSIFOITUX )KUBOTHBIX.

OOwmen BemectB 1 dHeprun. [Turanue. OOMEH BelecTB
— ocHOBHasl pyHKuMA xku3HU. OO6MeH OenkoB. OOMeH
yTJI€BOJIOB U KUpoB. OOMEH MUHEPAIbHBIX BEIIECTB U
BoJbl. Butamunbl. BHenHyue npu3Haku aBUTAMUHO3A.

OOMeH SHepruu B OpraHusMe.

Bnusuue TEMIICPATypbl HA AKTUBHOCTD JKUBOTHBIX U
OKpacCKy Tel1a. TepMOper.]IHL[I/IH. HpI/ICHOCO6HeHHOCTL
XOJIOAHOKPOBHBIX U TCINIOKPOBHBIX KUBOTHBIX K
HU3MCHCHUSAM TEMIICPATYPHI.

Buyrpenuss cexpenus. Kenessl BHEILIHEH,
BHYTPEHHEH M CMEIIAHHOW CeKpeuuu. BHyTpeHHss
ceKkpelus Yy BBICIIMX JKMBOTHBIX. ['OpPMOHBI U HX
BIUsiHME Ha opraHu3M. Jlakranums. OOpa3oBanue u
BBIJICJICHUE MOJIOKA.




9 |Hepsnas cuctema u opranbl 4yBCTB. PazapakxuMocTts u 1
MPOBOJIMMOCTb. Pa3BuTHE HEPBHON CUCTEMBI U
BPOKJICHHOE MOBEJACHUE KUBOTHBIX. Y CJIOBHBIE U
0e3ycIoBHBIC PEQIICKCHI.

10 |DBomrorms BeIcHICH HepBHOM nesitenbHOCTH (BH/I) ¥ 1
TMO3BOHOYHBIX KUBOTHBIX. AHanu3aTopsl. [loBegenune
KUBOTHBIX. BEIpaOoTKa YCIIOBHBIX PE()ICKCOB HA
NENUCTBUE PA3IMYHBIX PA3pKUTENICH y Pa3HbIX TPYIII
OpraHU3MOB.

JlabopaTopHbIii NPAKTHKYM ,C HCII0JIb30BaHUEM 000pyaoBanusi «Touku pocray :

5. Peakius mpocTedIuX Ha pa3InyHbIe pa3ApakuTeNn (CoJb, YKCyCHasi KUCIIOTA, CBET).
6. Peakius 10k/1€BOTO YepBS HA JCHCTBHE PA3TMYHBIX Pa3IPAKATEIICH.

7. JIBmkeHuEe MEAUITTHCKON TTUSBKH.

8. JlelicTBue kemy0YHOTO COKa Ha OeJIOK M KpaxMai. [[BeTHbIe peakiiuu Ha OCIIOK.
5.BnustHue Temmnepatrypbl Ha aKTUBHOCTH 3€MHOBOIHBIX.

HccaenoBarenbckue U NPOEKTHbIE PA0OTHI:

1.MoudukarmoHHas U3MEHYUBOCTH )KUBOTHBIX.

2. [IpocTeiimue Kak Moka3aTeiab YACTOTHI BOJIOEMOB.

3. DKOJIOTUYECKHE MOCIEACTBUS U UX BIMSHUE HA )KUBOTHBIX.
4. Ponb MEIMIIMHCKUX MUSBOK B )KU3HU YETIOBEKA.

Tema 4. YesioBek Kak 00beKT uccaeaoBaHus B ouosorum (10u)
Oco0EHHOCTH SKCTIEPUMEHTAIBHON PAaOOTHI C YEJTOBEKOM. UepThl CXO/ICTBA M PA3JIUUUS C
JOPYTUMU TPyIIaMu )KUBOTHBIX. [loAroToBKa 000py10BaHUS JIJIs1 OTIHITOB.

Perynsuus ¢pynkuuii opranmzma.Opranusm Kak 1enoe. HeliporymopanabHas peryssius
dbyakuumii opraau3ma. ['ymopanbHas peryisius GyHkiui opranusma. HepBHast perymsius
¢dbyHKMiA opranuzMa. @yHKIIMOHAIBHBIE CUCTEMBI. be3ycoBHbIE pedIeKkChl YeIoBeKa.
Buyrpennsisa cpena opranusma. [locTossHCTBO BHYTpEHHEH cpeipl opranu3Ma. ['omeocras.
KpoBb. Kiinanyeckuil anaau3 KpoBY YeloBeKa. 3alllUTHbIE CBOMCTBA KpOoBU. CBEpPThIBAHUE
kpoBH. IMMyHuTEeT. TKaHEBass HECOBMECTUMOCTb. [ 'pymnbl KpoBU. OnipeaesieHue rpymni
KkpoBHu. [lepenuBanue KpoBH.

Crpoenue u GyHKIHUU OpraHOB KpoBooOparieHus. Mopdonorus u ¢pusnonorus cepaua.
Onepanuu Ha cepaue. Peannmanus. [lpuemsl peannmannoHHbIx AeictBuid. [IpoBoasmas
cUCTeMa cep/la. DIEeKTpUUECKHE SBJIEHU B cepAle. ABTomaTus cepaua. Perynsuus
cepaeuHoi aearenbHoCTU. [lynbe. JIBuxkeHune kpoBu No cocyaaM. OyHKIIMOHATbHBIE TIPOOHI.
Jpixanue.Bo3ayminas cpena. 'a3000MeH B JIETKUX U TKaHsX. J{pIXaTeNbHbIE ABUKEHUS.

Perymsiiust npixanusi.

HI/IH_IeBapCHI/IC. IIutaTenpHBIE BEIlECTBA 1 MHUILIEBBIE IPOAYKTHI. MeTtoapl HU3YUYCHHA (I)YHKI_II/Iﬁ
MUIICBAPUTCIIBHBIX KCJIC3. HepeBapHBaHHe 1 BCAaCbIBAHUC IMUIIIH. PCFyJI)II_II/IH MMUIICBApCHUs.
HO,Z[,Z[ep)KaHI/IC MOCTOAHCTBA MMUTATCIIBHBIX BEIICCTB B KPOBU. HeHTpBI rojioga U HaCbIIMICHU .
BHI[ M IICUXOJIOTHA. HponcxomneHHe H HCKOTOPBIC 0COOCHHOCTH TIICUXHKH. OTpameHne B
’KMBOI U HEXKUBOM npuponae. OI_I_IYU_[eHI/Ie " BOCIIPpUATHUC. I/IJ'IJ'IIO3I/II/I, MMpEACTaBJIICHUS ITAMATH,
Ha6J'IIO,Z[eHI/I${. Ol'[peI[eJ'ICHI/IC o0beMa maMsTHu, 00beMa BHUMAHHSL. HaMﬂTB, MBIIIJICHUC, PCYb.




BI/II[BI MaMATH. 3aKOHEI IaMATH. HpaBI/ma 3allOMUHAaHUA. H3y‘ICHI/Ie JJOT'MYCCKOI'0 MbIIJICHUA,
BIIMSIHUE T103bI HA PE3YJbTAT ACATEIBHOCTH. OMoIu. TemnepameHt. Xapakrep.

Onpenenenre TUIOB TeMIIEpaMEHTa. DMOLIMY ¥ MUMHKA JIMLIA.

JlabopaTopHbBIil NPAKTHKYM:

6. OnpeneneHne 4acTOThl CEPJICYHBIX COKPAIICHUH B 3aBUCUMOCTH OT (pU3HUYECKON HArpy3KH.
7. Ilpuembl peaHUMaLlMOHHBIX IEHCTBUH.

8. MUKPOCKOTIMYECKOE CTPOCHHUE KIETOK

9. Hapymienue cBOHCTB OEJTKOB TpH ICHCTBUM HA HUX QJIKOTOJISL.

10./leiicTBre aHTUOMOTHKOB Ha (PEPMEHT CIIIOHBI.

HccaenoBareibcKue M NPOEKTHbIE PA0OTHI:

1.BiusHue ¢uznuecknx Harpy30K Ha Pa3BUTHE MBIIIEYHOW CUCTEMBI

2. Uctopust OTKPBITUS KIETKU

3. BpenHble MPUBBIYKY ¥ UX BIUSHHUE HA 3/I0POBBE YETIOBEKA

4. CiocoOb! ymy4IeHus: NaMsTy.

Tema 5. O0medunoornueckue uccjaeaosanms (3uaca)

I'eneTnka kak Hayka. OCHOBHBIE METOJIbI U3YUEHUS T€HETUKH. MOJIENbHBIN 0OBEKT TCHETHKHU
— 1utofoBas Mymika apo3oduna. Coaepkanue 1po30¢uiI Ha MATATETBHBIX Cpeaax. AHAIN3
HacJeA0BaHUs TPU3HAKOB B F1 TPy MOHOTHOPHTHOM M TUTUOPUTHOM CKPEIIMBAHUU.

[Ipucnoco6aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIHHOCTb.

Brustaue sxosorndeckux (pakTopoB Ha OPraHU3MbI. DKOJIOTHIECKUH MOHUTOPHUHT.
Onpenenenne coaepKaHusl B BOJIE 3arpsA3HSIOINX BEIIECTB.

DKOJIOTHYECKHE XapaKTePUCTUKH BUAA (IKOJIOTHYECKasl HUIIIA).

JlabopaTopHbIi NPAKTUKYM:

4. Amnanu3 Hacle0BaHUs MPU3HAKOB B F1 Mpyu MOHOTUOPUTHOM U TUTUOPUTHOM
CKpEIIMBaHUK (Ha TPUMEPE MYIIKU IPO30QHIIHI).

5. OnBITHI 10 U3YYEHHUIO TPUCTIOCOOICHHOCTH OPraHU3MOB K YCJIOBHUSIM CYIIECTBOBAHUSA:
MpeBpalleHre Ha3eMHbIX (popM pacTeHwuii B BOAHYIO hopMy U HA000POT (TpajecKaHIus,
BOJIOKpAc, rurpodmua).

6. CocraBiieHHE 3KOJOTMYECKON XapaKTepUCTUKH BUA, ACIIOPTU3AIUS KOMHATHBIX
pactenuii. UcciienoBare/ibCKie H MPOEKTHHIE PA00OTHI:

1 Hay4Hble OTKpPBITHS B TEHETHKE.

2. BnusiHue sxonorndyeckux (GakTopoB Ha OPTaHU3MBI.

3. 3aBUCHMOCTh BHUJOBOI'O pa3H006pa3H;1 OT OKOJOTHUYCCKHX YCJ'IOBI/Iﬁ
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