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IlosicHuTeILHAS 3aMUCKA

IIporpamMma BHeypouHOil AesiTeIbHOCTH «PemeHune O0MOJIOTMYeCKHX 3aJa4» cOCTaBieHa Juisl ydaumuxcs 10 KiaccoB M COOTBETCTBYET
TpeOOBAHUSAM, IPENBIBISIEMBIM K METOMKE OPTaHU3aLUU HCCIIEOBATEIBCKOM I TETLHOCTH IIKOJIBHUKOB.

Paboyas nmporpamma 1o BHEYpOUHOH AesATeNbHOCTH «Pelenne OMoIornyecKnx 3a1a4» packpbIBaeT OCHOBHBIC Pa3/ieibl IPOTrpaMMBbl, (POPMBI U
MeTOJBl PadoThl ¢ ydamumucsa. OCHOBHBIM METOJMUYECKHUM IOAXOJOM B paMKax NAaHHOW MPOTPAMMBI SIBIISIETCS HATYPaTHMCTUYECKUN» IMOAXO:
oOy4yeHre ¥ BOCITUTAHUE JIETEH Ha MPUMEPE KUBBIX, «PEATbHBIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBHSIX.

[Iporpamma «Penienne OMOJIOTHYECKUX 3a]1au» OTHOCHUTCS K OOIIEHHTEIIEKTYaJbHOMY HAlpaBJIECHUIO BHEYPOUHOU JIEATEIBHOCTH YHaLUXCS
10 kmaccoB. Cpok peanmu3zamnuu nporpaMmsl - 1 roa. IIporpamma cocraBnena ¢ yaerom tpedoBanuit ®I'OC COO.

[Iporpamma BHeypouHOU nesitenbHOCTH «Pemenus Owonormuecknx 3amau» 10 kmaccel cocraBieHa Ha ocHoBe DenepanbHOTO
roCcy/lapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAApPTa CPEAHEro oOIIero 00pa3oBaHMs, YTBEPKAECHHOTO MpHKa3oM MuHHCTEpcTBa 00pa30BaHUs U HAyKH
Poccuiickoit ®eneparuu ot 17.05.2012 1. (ITpukasz Ne 413 «O6 yrBepxaeann @I'OC cpeanero odiero o0pa3oBaHus»).

[Iporpamma BHeypo4HOU nesTenbHOCTH «PelieHne OHONOrMYecKHX 3anauy» MpeAHa3HaueHa Juid ydamuxcs 10 KiaccoB, YBIEKAIOUIUXCS
MIPOEKTHOM M HCCIEeNOBaTeNbCcKoil padoToil. B gaHHOM Kypce MMeeTcs BO3MOXHOCTh MOBTOPUTH M YINIYOUTh 3HaHHUS O paszzienaM OHOJOTUU
yuamumucss 10 kigaccoB, 4TO MOXET MNPUTOAMTHCS Mpu mnoarotoBke k EID, a Ttakke chopmupoBaTh NpaKTUYECKHME HAaBBIKM U Pa3BUTh
HCCIIEI0BATENILCKUE YMEHUS yIaLUXCS.

®I'OC cpemnero oOpa3zoBaHus TpeOyeT HCIOIB30BaHUS B 00pa30BaTEIBLHOM IIPOIIECCE TEXHOJIOTHUN NEATETbHOCTHOTO THIA. MeTO b
IIPOEKTHO-UCCIEI0BATEIbCKON JIEATEIBHOCTH ONPEIENCHbl KaK OJHO M3 YCIOBMH pealn3all OCHOBHON 0Opa30BaTEIbHON MPOTrpaMMBl.
CoBpeMeHHbIE pPa3BUBAIOIIKE IPOrpaMMbl BKJIIOYAIOT IPOCKTHYIO JESITEIbHOCTh B COACP)KAHUE PA3JIMYHBIX KYpCOB M KypCOB BHEYPOYHOI
NeATeNbHOCTH. 3HaHUSA U YMEHUs, He0OXOAUMBIE JJIsl OpraHU3aluK POEKTHOM U UCCIIeA0BATENbCKOM NESITEIbHOCTH, B OyAyIllEM CTaHyT O CHOBOM s
OpraHu3aluM HayYHO-UCCIIE0BATENbCKON eSITENbHOCTH B By3aX, KOJIJIeDKaX, TEXHUKYMax U T.1. Kputepuem ycremHocT noApocTka CTAaHOBUTCS HE
CTOJIBKO Ppe3yJIbTATUBHOCTh B H3YYEHHUU IIKOJIBHBIX IIPEIMETOB, CKOJIBKO OTHOLICHHME YeJOBEKa K BO3MOXKHOCTSM COOCTBEHHOI'O IO3HAHUS HU
peoOpa3oBaHus IPUPOAbL, UCTOPUU, CAMOTO CeOsl.

Heanb kypca: @opmupoBaHue y 00y4arOUIMXCsl pa3BUTHUS UCCIIEAOBATEIbCKUX YMEHHMM M pacIIMpeHue Kpyro3opa MO OCHOBHBIM BOIPOCaM
OMOJIOTHH.

IIpakTyeckue 3aauu JaHHOW IPOrpaMMBl:

- paClIuprThb KPYro3op ydamuxcs 1o OTACJIbHbBIM BOIIPpOCAM (1)I/ISI/IOJ'IOFI/II/I N aHATOMUH KHUBBIX O6’LCKTOB;

- IOKa3aTb 3aBUCUMOCTD JKUBBIX OPIraHU3MOB OT paSHOO6pa3HHX 9KOJOTHYCCKHUX q)aKTOpOB;

- HNPOAOJIKUTHL Pa3BUTUC CIIOCOOHOCTH ydqamuxcsad K MbICIUTCIIBHBIM OIICpalusaIMnu — aHajlu3dy, CHHTC3Yy, CPAaBHCHUILO, O606IJ_ICHI/IIO,
KJ'IaCCI/I(I)I/IKaHI/II/I, a TaKKC UX MPOU3BOJHBIM — TBOPYUYCCTBY U a6CTparI/IpOBaHI/IIO;



- TPOJOJDKUTH OOyYeHHE IIKOJBHUKOB CHOCO0aM CaMOCTOATENLHOW OpraHM3aluy y4eOHOHM AeATeNIbHOCTH — MOTHBALWH, IUIAHUPOBAHMIO,
CaMOKOHTPOJIIO, pe(IICKCHH MPH BHIIOJIHEHUH UCCIIEA0BATEILCKUX U MPOEKTHBIX padoT;

- IPOJIOJDKUTH 00yYeHHE ydaIuxcs: padoTe ¢ pa3IMyHbIMU HCTOYHUKAMH WH(POPMALINH, BKIIIOYAs! 3JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI.

Kypc paccuntan Ha 1 roa, Bcero 35 yacos.

Cpok peanuszanun: 2022 — 2023 yueOHbIi roj.



IInanupyemMble pe3yJbTaThbl OCBOCHHS Kypca:

JIMYHOCTHBIE Pe3yJdbTaThbl 0CBOCHUA NMIPOrpaMMbI Kypca BHeypoqﬂoﬁ HCATCJIbHOCTH:

®opMupoBaHNE TOTOBHOCTU U CHOCOOHOCTH OOy4aroUIMXCS K CaMOPA3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYUCHMIO U
[IO3HaHMUIO;

®opMHpOBaHUE LETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;
®opMHpOBaHUE OCO3HAHHOTO, YBAKUTEIHFHOTO W JIOOPOXKEIATETHHOTO OTHOUICHHWS K JPYrOMYy YEJNOBEKY, €ro MHEHHIO; TOTOBHOCTH U
CIIOCOOHOCTH BECTH Juajior ¢ ApyruMu JrOAbMH U JOCTUTAaTh B HEM B3aUMOIIOHUMAaHNAI,

®opmMupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHWHM M COTPYIHUYECTBE CO CBEPCTHUKAMH, B3pOCIBIMU B Ipoliecce
00pa30BaTeNIbHOM, 00LIECTBEHHO MOJIE3HOM, YueOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U APYTrUX BUIOB ACSATEIBHOCTH

(DOpMI/IpOBaHI/Ie OCHOB 3KOJOTHYECKOI KYJIbTYPbI COOTBGTCTBYIOHICI\/’I COBPEMECHHOMY YPOBHIO 3KOJOTHUYCCKOI'0 MBIIIJICHHA

MeTanpeaMeTHble pe3yabTaThl 0CBOCHHS POIPAMMBbI KyPCa BHEYPOUHOM JeSITeJIbHOCTH:

YMeHue caMoCTOSITeNbHO MJIaHUPOBATh IyTH TOCTHXKEHUS 1LIeIei, 0CO3HaHHO BbIOMpaTh Hanbosee 3pPpeKTUBHBIE CITOCOOBI pelIeHUsT yI4eOHbIX
Y TIO3HABaTENIbHBIX 3a/1a4;

YMeHue caMoCTOsITeNIbHO ONPEAEIIATh LIEeJIH CBOET0 00y4eHHUs, CTaBUTh U GOPMYIUPOBATH /Ui ce0sl HOBBIE 3a7jauu B yuéOe 1 MOo3HaBaTeIbHON
NesITeNIbHOCTH;

YMeHHne caMOoCTOSITEIHHO INIAHUPOBATh MTYyTH TOCTHXKCHUS 1I€JIeH, 0CO3HAHHO BRIOMpaTh HanboJsiee 3 (HeKTUBHBIE CIOCOOBI pEIIeHUs YIeOHBIX
Y TIO3HABaTENIbHBIX 3a/1a4;

YMeHue caMoCTOSTEIbHO ONPEENATh eI CBOEro 00ydeHusl, CTaBUTh U (JOPMYIUPOBATH i ceOsl HOBBIE 33/1a4M B y4€0e U MO3HABATEIbHOM
JeSITeNIbHOCTH; .

YMeHue COOTHOCUTH CBOU JACUCTBHUS C IUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIISTh KOHTPOJIb CBOEH JEATEILHOCTU B MIPOIECCE JOCTHUKECHHUS
pe3ynbTaTa, ONpeleNsTh CIocoObl JEHCTBUI B paMKaxX MPeAoKEeHHBIX YCIOBUI U TpeOOBaHH, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUeH;

YMeHue oleHnBaTh IPaBUILHOCTD BHITIOJHEHHS Y4€OHOM 3a1a4l, COOCTBEHHBIE BO3MOXHOCTH €€ PEIlIeHHUs; YMEHUE ONPEIesaTh
MOHATHS,YCTAHABIIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXKACHHUE U JeNaTh BBIBOIBI;

YMeHue co3niaBath, IPUMEHSTH U MPeoOpa30BbIBATh 3HAKH U CUMBOJIBI 7S pEIIeHHs YUeOHbIX 3a/1a4,

YMeHue OpraHu30BbIBaTh COBMECTHYIO JAEATENBHOCTD C YUUTEIEM U CBEPCTHUKAMM; pab0TaTh MHAMBUYAIIbHO U B TPYIIIE: HAXOAUTH oOIee
peleHye 1 pazpemaTh KOH(GIUKTBI Ha OCHOBE COIVIACOBAHMUS MO3ULUHI U y4€Ta HHTEPECOB; TNIAHUPOBAHUS CBOEH JIEATEIIbHOCTH; BIIAJICHUE
YCTHOM U MUCBMEHHOM PEUbIO;



e  @DopMHpPOBaHNE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHUS HH(OPMAIIMIOHHO KOMMYHUKAITMOHHBIX TexHoorui (nanee MKT komnerenimm);

IIpenmeTHble pe3yJbTaThl 0CBOCHHUSI IPOrPAMMBI KYpca BHEYPOYHOI 1esiTeIbHOCTH:

1. B no3HaBarensHOM (MHTEIUICKTYAIEHOM) cdepe:

. Briienienue CyecTBeHHBIX MTPU3HAKOB OMOJIOTYIECKUX 00BEKTOB (OTINIUTEIHHBIX MPU3HAKOB KUBBIX OPTaHU3MOB, KIIETOK H
OpraHU3MOB pacTEHU, rpuOOB U OaKTepuii;

. CoOmoiennst Mep nmpopuiakTuku 3a00JIeBaHNH, BBI3BIBAEMBIX OaKTEPUSIMH, BUPYCAMH, PACTCHUSMU, TprOaMu; .

. Knaccudukanus — onpenenenne NpuHaIIKHOCTA OHOJIOTHIECKUX 00BEKTOB K ONPECIICHHON CHCTEMAaTHYECKON TPYIIIIE;

. Ponupa3nndabIx OpraHu3MoB B KU3HH YEJIOBEKa; 3HAYCHHS] OMOJIOTUYECKOTO Pa3HO0Opasus A coXpaHeHus Onocdepsl;

° pasnuueHne CheAOOHBIX U SOBUTHIX TPUOOB; OTIACHBIX JIJISl YEJIOBEKa 3a00JI€BaHU;

. CpaBHeHHE OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB, YMEHHUE JIENIaTh BHIBOJIBI M YMO3AKIIFOUCHHS HA OCHOBE CPAaBHEHHS,

BBISIBJICHUC HpHCHOCO6J'ICHHI>i OpPraHu3MoOB K Cpelc O6I/ITaHI/I${; THUIIOB BSaHMO}IeﬁCTBHH Pa3HBIX BUAOB B 9KOCUCTEME;
o OgnajieHne MeToJaMU OMOJIOTHYECKON HAYKU: HAOIOICHHIE M ONTMCaHUEe OMOJIOTHYECKUX 0OBEKTOB U IMPOIIECCOB; TOCTAHOBKA
OMOJIOTHYECKUX OKCIICPUMCHTOB U 00BsACHEHHNE UX PE3YIBTATOB.

2. B 11eHHOCTHO-OpHEHTAITMOHHON c(pepe: 3HaHNE OCHOBHBIX MPABHII TTIOBEJCHUS B MIPUPO/IC; aHAIHN3 U OIICHKA MOCIIECICTBHI
NeSITEIbHOCTH YeJIOBEKa B MPUPOE, BIUSHUS (PaKTOPOB PUCKA Ha 3[J0POBBE UEIOBEKA.

3. B cdepe TpynoBoii neATEILHOCTH: 3HAHUE U COOIOICHUE TTpaBUiI PabOThI B KAOMHETE OMOJIOTHH;  COOIOCHUE TIPABMII paOOTHI C
OMOJIOTUYECKUMU TTPHOOpaMH M HHCTpYMEHTaMH (JIYITbI, MUKPOCKOTIBI). |

4.B cdepe Ppusznueckoit 1eATeIbHOCTU: OCBOCHUE MPUEMOB OKa3aHUs MEepBOil MOMOIIM IPU OTPABICHHUH SIOBUTHIMU TPUOAMH,
pacTeHUSIMH,

5. B actetnueckoii cepe: oBiiajieHre YMEHUEM OLICHUBATh C 3CTETUYECKOI TOUKHU 3pEHUSI 0OBEKThI )KUBON MPUPO/IBI
BbINMyCKHUK HAYYUTCS:

. XapaKTepu30BaTh 0COOEHHOCTH CTPOCHUS U MPOIIECCOB KUZHEACATEILHOCTH OMOIOTHUECKUX 00BEKTOB (KJIETOK, OPTaHHU3MOB),
WX MPAKTUYECKYIO0 3HAUNMOCTH;

. MIPUMEHSTHh METO/Ibl OMOJIOTUYECKOM HAyKH AJISl U3Y4EHUS KIETOK U OPraHU3MOB: MPOBOJIUThH HAOTIOACHUS 32 )KUBBIMU
OpraHu3MaMH, CTAaBUTh HECJIOKHbBIE OUOJIOTUYECKUE IKCTIEPUMEHTHI U OOBSCHATH UX PE3YyIbTAThl, OMUCHIBATH OMOJIOTUYECKUE OOBEKTHI U
MIPOLIECCHI;

. HCIOJIb30BaTh COCTABIISIONINE HCCIEA0BATEIbCKONW U TPOEKTHOM IEATENHHOCTH 10 U3YYSHHIO )KUBBIX OPTaHU3MOB (TIPUBOJIHUTH
JI0Ka3aTeNbCTBA, KIaCCU(PHUIIMPOBATh, CPABHUBATH, BBISIBIIATH 33aUMOCBSI3H);



L4 OPUCHTHPOBATHCA B CUCTCMC ITO3HABATCIIbHBIX HGHHOCTeﬁI OLICHUBATh I/IH(i)OpMaLII/IIO O JXUBBIX OpraHru3mMax, rnojiy4acmMyro us3
Pa3HBIX UCTOYHUKOB; MOCIICACTBUA ACATCIBHOCTH YCJIOBCKA B IIPUPOJC.
BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

. coOmoaTh mpaBmiia paboTel B KaOMHETe OMOJIOTHH, ¢ OMOJIOTUYECKUMHU IPUOOPAMHU U HHCTPYMEHTAMU;

° HCII0JIb30BaTh IPUEMBI OKa3aHUs IEPBOIl IOMOILY IPU OTPABICHHU SIOBUTHIMU I'PUOAaMH, SAOBUTHIMHU PACTEHUSIMU, YKYCaX
KHUBOTHBIX, pa6OTBI C OIIpCaAcCIUuTCIAMU paCTCHI/If/'I; BbIpalllTMBaAHWA 1 PA3SMHOKCHUA KYJIbTYPHBIX paCTeHHfI, JOMalIHUX KUBOTHBIX,

° BBIJCIIATH DCTETHUYCCKUE JOCTOMHCTBA 00BEKTOB KUBOM IIpUPOABI;

° OCO3HAHHO COOJII0JIaTh OCHOBHBIE IIPUHIIMIIBI U [TPaBUJIa OTHOIIEHHUS K )KUBOI MPUPOJIE;

° OPUEHTUPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH MO OTHOIICHUIO K 00BbEKTaM KUBOM MPUPOAbI (pU3HAHHE

BBICOKOW LIEHHOCTH >KM3HH BO BCEX €€ MPOSBIEHUSX, IKOJIOTHYECKOE CO3HAHNE, SMOIIMOHATIBHO -1IEHHOCTHOE OTHOIIIEHHE K 00BEKTaM >KMBOM
MIPUPOJIbI);

. HaXO0JUTh UHPOPMAIIUIO O PACTEHUSAX U KUBOTHBIX B HAYYHO-TIOMYJSPHON JIUTEpaType, OMOJOTUYECKUX CIOBAPAX U
CIPaBOYHHKAX, aHAIU3UPOBATh, OLIEHUBATh €€ U MEPEBOIUTH U3 OJHON (OPMBI B IPYTYIO.
Kpurtepuu oueHnBaHusi: yyactue o0yJaromuxcsi B KOHKypcax, MPOEKTax, MPeJAMETHBIX OJIMMITNA/IAX, MOCEIIAeMOCTh 3aHITHH, CaMOOIIeHKa,

BEACHNUEC OUCHOYHOTI'O JIUCTA pe(i)JIGKCI/ISI, IoxBaJia., IMMOBBIIICHUEC HHTEPECA B U3YYCHUH NTPEAMETOB €CTCCTBECHHOT'O ITUKIIA.



Collepmalme Kypca BHeypoqﬂoﬁ HECATCJIbHOCTH

Tema 1 BuoJiorust u o6;1acTu uccjaearoBanus. (34)

Benenue. buosorust u oGnactu uccieqoBaHMM, BO3MOXHOCTU IPHUMEHEHUS pe3ylbTaToB HccienoBaHusa. CaMble MHTEpECHbIE Hay4yHbIE
OTKpbITHSL B Ouosiornu. OmnucaHue 3anad U oOUIEH CTPYKTYphl HCCIIEOBATENbCKON HesTesbHOCTU. PaboTa ¢ KHMIroi, HaydyHOH JIUTEpaTypoOu.
Hcnonws3oBanne oOpa3oBaTebHBIX pecypcoB ceTu MHTepHeTr. OCHOBHBIE JOCTYITHBIE METOIbI HCCIICIOBAHUS

Ilpakmuueckue padbomot:

Hcnonb3oBanue oOpa3oBaTenbHbIX pecypcoB ceTh HTepHeT.

[TpaBuna opopmiieHre HAOIIOACHHI.

Tema 2.UccieqoBanus u3 :ku3Hu pacteHuii. (154)

[IpaBuna paboThl ¢ MUKPOCKOIIOM U OHOJIOrHYECKUM 000pyoBaHueM. TexHuka 6€e301acHOCTH.

Oco0OeHHOCTH UCCIIEIOBaHUS 110 U3YYEHHIO )KM3HU pacTeHuil. [loaroroBuTenbHbIe pabOTHl O YYEOHBIM ONBITAM C PACTCHHUSIMH.

CrpoeHre U XMMHUYECKHUH COCTaB KJIETKH pacTeHuil. Opranbl pacTeHud M MX KieTouHoe cTpoeHue. KnetouHas memOpaHa M ee (YHKLHUU.
OcHOBHBIE BellecTBa pacTUTEIbHOM KIeTKU. [IpuroroBienne Mukponpenapara 1 pacCCMOTPEHHE PaCTUTEIbHON KJIETKH B MUKPOCKOTI.

OMBITHI 110 NOCTYIUIEHHUIO BEILIECTB B PACTUTENBHYIO KIIETKY.

Hctopusi OTKpBITHS M U3YYEHHUS] KIETOYHOIO CTPOEHUsI pacTeHui. OCHOBHBIE CBOWCTBA IUTOIUIa3Mbl. J[BI)KEHME IUTOIUIa3Mbl B KIIETKE.
Opranounipl K1eTKU. BKIIFOUEHMS M 3al1acHbIE BELIECTBA B KieTKe. KpucTaminueckne BKIIOYEHUS B KIIETKE. 3HaUEHUE 3aIIACHBIX BEIIECTB B KIIETKE.

®dotocunre3. Ucropus oTKkphITHs miporiecca ¢oTocuHTes3a. JIuct kak opran ¢oTocuHTE3a. XJoporutacTel U xyiopo g, Kocmudeckas poib
3eJIeHOro pacTeHus. MexaHu3sM M XUMHU3M Tpolecca porocunre3a. BiusHue okpyxkaromux ycinoBui Ha ¢oTocuHTe3. BnusHue Ttemieparypsl Ha
¢dboTocunTe3. BausHue yriekucnoro ra3za Ha pOTOCUHTE3

Boanslit pexxum pactenuid.Ponb Boabl B sku3HKM pacTeHuil. [lormomenue Bobl KOpHSIMH pacTeHuil. [lytu nepenaBueHust BOIbI 0 PACTEHUIO.
KopneBoe naBinenue, Tpancnupanus, ryrrauus. M3ydenue Gpusnonornyeckux 0CoOOEHHOCTEH pacTeHUil pa3HbIX MECT OOUTaHHUSL.

Crpoenue kopHsa. CTpoeHHe KOHyca HapacTaHUs KOPHS MIIEHUIbL. POJib OTIEIbHBIX MUHEPAIBHBIX 3JIEMEHTOB B pacTeHuu. M3yueHnue norso-
IIEHHS BOJbI KOPHEM U €€ TMepeABIKEeHrE B cTeOenb (KOPHEBOE JIaBJICHHE).

Jlpixanue. 3HaueHHUE NbIXaHUS B JKM3HHM pacTeHui. Du3noiornyeckue U OMOXMMHYECKHE OCHOBBI JbIXxaHus. KieroyHoe cTpoeHue JHcra.
[TornomeHue KUCIOPOaa MPH AbIXaHUU JIMUCTHEB, CTEONIS U KOPHS.

Poct u nBwkenue pactenuii. O6mue MoHATUS O pocTe pacteHuid. Pa3pl pocta. BHyTpeHHHe yciaoBus pocta pacteHuil. Konyc HapactaHus
ctebns. Poct mobGera. Pazapaxkumocts pactenuid. JIBmkenue pacteHuil. JluctoBas mozamka. dortoTpomusMm, reoTponusM. Hactum u HyTranuu.
PocroBble ABMKEHUS paCTEHHI 1O BIUSHUEM CBETA — TPOIMU3MBI.



[TpucnocobneHHOCTH pacTeHuii k cpeae ooburtanus. [lepuonuueckue siBiaeHus B xu3Hu pactenuil. Jlucroman. Ilepros moxost. 3MMOCTOMKOCT U
XOJIOJIOCTORKOCTh pacTeHuit. Mopo30yCTOWYUBOCTh pacTeHuid. M3yueHue nprucrnocoOIeHHOCTH PACTeHUI B HAIIEH MECTHOCTH.

Paseutne n pasmHoOXxkeHue pacteHuil. MnauBuayansHoe pasButue pacteHUM. MakTophl, ONpeaeromue pasBuTue pacTteHui. PazMHOXkeHue
pactenuii. OCOOEHHOCTH CTPOCHHUSI OPTaHOB pa3MHOKeHUs pacTeHuid. [Iputpna. ['erepocTumms (pasHocronduaTocts). [IpucnocoOnenus K ONbUICHHIO Y
pactenuii. BererarnsHoe pa3MHoxeHue pacteHuil. [IpuBuBka. JKu3Hb pacTeHUs KakK 1€JI0r0 OpraHu3ma.

Jlabopamopnulii npakmukym:

1. Texnuka 6e3onacHocTu. [IpuroToBiieHne MUKpOIIpenapaTa pacCTUTEIbHON KIIETKH.

2. OnBITHI 10 TOCTYIIJIEHUIO BEIIECTB B PACTUTENBHYIO KIETKY.

3. Bnusinue Temnepatypsl Ha poTtocunTes. [locTpoenue remnepaTypHoil KpuBoil. Biusinue yriekucinoro rasa Ha (POTOCUHTES.
4. BoHbI pesxuM pacTEeHUI: HCIIapeHue BOABI JTUCThSIMU IIPU PAa3HBIX BHEIIHUX YCIOBUSX.

5. N3yuenue creneHn 3arps3HEHUs BO3LyXa IO JIUCTHSIM.

Hccneoosamenvckue u npoekmusie padoonot.

1.Bnusinue pakTopoB BHEILIHEHN cpeibl Ha pOCT U pa3BUTHE PACTEHHM.

2.BnusiHre TeMnepaTypHbIX YCIOBHM M YIJIEKHCIOTO Ta3a Ha Mpolecc GOTOCUHTE3A.

3.0peneneHune CTENEeHN 3arps3HEeHHs BO3/1yXa MO JIUCThSIM PACTCHUM.

4.Ce30HHbBIC U3MEHEHUS B )KM3HU PACTCHUH Hallle MECTHOCTH.

Tema 3. MccienoBanus U3 ;KM3HM ;KHBOTHBIX (17 yacoB).

OCHOBHBIE METO/IbI UCCIIEIOBAHHUS 32 )KU3HBIO JKUBOTHBIX.

becnio3zBoHouHbIe xMBOTHBIE. [IpocTeiiimme u kumedHononoctHele. [Iponeccel xxu3HenesTenbHOCTH npocTermux. Pa3apaxumocts. [lutanue.
Beigenenue. J[BmkeHre NpoCcTEHIINX U KMILIEYHOTIOJIOCTHBIX.

Crpoenue Tena >KUBOTHBIX. OCOOCHHOCTH CTPOCHHS M (PYHKUHMHU KOXH U €€ MPOU3BOAHBIX. Mopdonornyeckue u (PU3NOJIOTUYECKUE
O0COOCHHOCTH KOXKHBIX jkeJie3. CBsi3b MeXIy (DU3HOJOTHYECKON AESITeIbHOCThI0 OpPraHM3Ma XUBOTHOTO M ero ctpoeHueM. [Inockue u kosbuaThie
yepBu. [IBmkenue yeppeil. Pazapaxumocts. [Iuranue. Ponps 10k aeBbIX uepBeil B mepeMeuBaHiy Mo4Bbl. [TusBku: 0COOEHHOCTH CTPOEHUS, MTUTAHUS,
JBUKEHUSI. 3HAYEHUE MUSBOK.

[TumeBapenue. CylHOCTh Tpoliecca NHIIEBAPEHUS y OEClO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. OBOJIOIHS CHCTEMbl OpPraHOB
nuieBapenus. [IumeBapenre B poTOBOWM MOJOCTH M kenyake. [luineBapeHue B KeMyqKe >KBAauHbIX KUBOTHBIX. [luilleBapeHre B KHILIEYHUKE.
[IurarenpHble BenjecTBa. KauecTBeHHbIe peakiinu. GepMEeHTATUBHBIN XapaKkTep peakuid pacllerVIeHUs MTUTATeNIbHBIX BEIIECTB.

Hpbixanue. @U3MOIOTHSA JIbIXaHUS. 3aBUCUMOCTb JbIXaHHUsI aHAMHUN OT yCIOBUN BHeUIHEW cpenibl. OCOOEHHOCTH IbIXaHUs MTULl U HBIPSIOUINX
KHUBOTHBIX. OOMeH BemiecTB M dHepruu. [Ilutanue. OOMeH BemecTB — OCHOBHas (QyHKuMs *ku3HU. OOMeH OenkoB. OOMEH YIieBOJOB M KHPOB.
OOMeH MuHepalbHBIX BeUIeCTB M BOJbl. Buramunbl. BHemHue npusHaku aBuTamMuHo3a. OOMEH 3HEpruu B opraHusme. BiusHue temmeparypbl Ha



aKTUBHOCTh XMBOTHBIX M OKpacKy Tena. Tepmoperymsauus. [IpucnocoOneHHOCTh XOJIOAHOKPOBHBIX M TEIJIOKPOBHBIX JKMBOTHBIX K M3MEHEHHSIM
TEMIEPATYPHI.

Buyrpennssa cekpenust. JKene3bl BHEIIHEN, BHYTPEHHEW M CMEIIAHHON CEKpellM. BHYTpeHHsIs ceKpenus y BBICIINUX KMBOTHBIX. [ OpMOHBI 1 HX
BIUsIHUE Ha opraHu3M. Jlakranusa. OO6pazoBaHue U BbIJIEIIEHUE MOJIOKA.

HepBHas cuctema u opransl 4yBCTB. Pa3apaxumMocTs U NpOBOIUMOCTh. Pa3BuTHE HEPBHOM CUCTEMBI U BPOKICHHOE MOBEACHUE KUBOTHBIX.
VYcnoBHble u 0e3ycnoBHbIE pediekchl. DBOIIOLMS BbIciIeld HEpBHOM nesTenbHOCTH (BHJI) y mo3BOHOUYHBIX KMBOTHBIX. AHanu3aTopsl. [loBeneHue
KUBOTHBIX. BbIpaOoTKa yCIIOBHBIX pe(IIEKCOB Ha IEHCTBUE PA3IUYHBIX pa3/ipakUTeNeH y pa3HbIX TPYIT OPraHu3MOB.

Jlabopamopnuiii npakmukym:

1. Peakuust nmpoctedmmx Ha pa3IuyHbIE pa3IpakUTENH (COJIb, YKCYCHAsl KUCIIOTA, CBET).
2. Peaxnus 105x/1€BOro 4epBs Ha JEHCTBHE PA3JIMUHBIX Pa3pAKUTEIICH.

3. JIBrmoKeHre MEIUIIMHCKOM TTHSBKU.

4. JleiicTBHE KeTy0YHOTO coKa Ha Oelok 1 Kpaxmai. L[BeTHble peakiuu Ha OeoK.

o. Binstnue Temneparypbl Ha aKTHBHOCTh 3€MHOBO/HBIX.

Hccneoosamenvckue u npoekmmble paoomol:
1.MoudukarmoHHas U3MEHYUBOCTh JKUBOTHBIX.

2. [IpocTeiimme Kak MokazaTesib YUCTOTHI BOJIOEMOB.

3. DKOJIOTHYECKUE MOCIEACTBUSA U UX BIHMSIHHAE HA )KHBOTHBIX.
4. Ponp MEIUIIMHCKHUX IMHUSIBOK B KHU3HH YEIOBEKa.



TemaTn4veckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaxKI0il TeMbI

B ToM uuciie

KosunyecTrBo
HasBanmue pasaesia, TeMbl 4acoB HA
IIpakTnueckue | Konrpoabusie | JlabopatopHbie
pasneJ /Temy
padoThbI padoThbI padoThbI
3 2 -
buonorus u obnactu ucciaenoBaHus
HccnenoBanus U3 )KNU3HU PaCTEHUN 15 4 5
HCCJ’IG)IOB&HI/ISI N3 )KU3HU )KNUBOTHBIX 17 4 5
35 10 10

Hroro:
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