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[IporpaMmma BHEYpPOUHOU AEATETBHOCTH
«Ilaru B s3KkCIEpUMEHTAIBHYIO OMOJIOTHIO»
C ucnons3oBanueM ooopynoBanus «Touku pocta»
(ecTeCTBEHHO-HAY4YHOE HAMPaBJICHUE)

st ooyuaronuxcs 10-11 kinaccos
Ha 2024-2025 yueOHblii roa

Kypc BHEeypoUHOH nesaTenbHOCTH paccuuTaH Ha 34 Heaenb, 0,5 yac B HEAEIO



1. losicHUTEJIbHAA 3aNMCKA

[Iporpamma BHEypouHOU gearenbHOCTH «lllarm B SKCIEPUMEHTANbHYIO OHOJIOTHIO»
cocraBiena Juis ydammxcs 10-11 kmaccoB M COOTBETCTBYET TPeOOBAaHUSM, NMPEABSBISEMBIM K
METO/IMKE OpPraHU3alliu UCCIEA0BATEIbCKOMN NEATEIBHOCTH IKOJIbHUKOB.

Pabouass mporpamMma mo BHeEypo4HOW naesTenbHOCTH «lllarm B 3KCIEpUMEHTAIBHYIO
OMOJIOTHIO» PACKPBIBAET OCHOBHBIE pas3feibl NporpaMMbl, (GOpMBI M METOIbl pabOTHI C
yaaumucs. OCHOBHBIM METOJIMYECKUM I0X0JIOM B paMKax JaHHOW MpOrpaMMmbl SIBISIETCA
«HATYPATUCTUYECKUI» TOAXO0J: OOydYeHHEe W BOCIIUTAHME JIETEH Ha NMPHMEpE KHUBBIX, «Peajlb-
HBIX» O0BEKTOB, CYILIECTBYIOIINX B €CTECTBEHHBIX YCIOBHSIX.

[Iporpamma «lllarm B 3KCHEpUMEHTAIBbHYIO OHOJIOTHIO» OTHOCUTCS K 0O0lIe
MHTEJJIEKTYaJIbHOMY HAIPaBJIEHUIO BHEYPOUHOU AedaTenbHoCcTH yuamuxcs 10 - 11 knaccos.

Cpox peanu3zaunum mnporpamMmbl - 2 roja. [IporpamMma cocTaBieHa C y4eTOM
tpedoBanuit PI'OC COO.

[Iporpamma BHEypouHO# nestenbHOCTH «lllarm B skcriepuMenTansHyo ononoruro» 10-
11 kmaccel coctaBiieHa Ha oOcHOBe @DenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIIBLHOTO
CTaHIapTa cpegHero oOmero o0pa3oBaHus, YTBEP)KICHHOTO MpHKa3oM MHHHCTEpCTBA
obpazoBanusi u Hayku Poccuiickor ®enmeparmuu ot 17.05.2012 1. (ITpukaz Ne 413 «O06
yrBepxkaeann @I'OC cpemnero oOmiero oOpasoBaHuUs»), a Takke [IporpaMMbl 3JIEKTHBHBIX
KypcoB. buonorus. 10 -11 knaccsl, (aBTopsl: B. W. Cusornaszos, 1. b. Mop3ynoBa. COopHuk 4.,
usa. JIpoda, 2014).

[Iporpamma BHeypouHOU aestenbHOCTH «lllarm B sKcepUMEHTANBHYIO OHOJOTHUIO»
npenHasHayeHa g yvammxces  10-11 kjmaccoB,  yBJIEKAalOMIUMXCA ~ NTPOEKTHOM U
HCCIe0BaTEIbCKON paboToil. B maHHOM Kypce MMeeTcsi BO3MOXKHOCTh TMOBTOPHUTh U YIIyOUTH
3HaHUS MO paszfenam Owosornm ydammmucs 10-11 kimaccoB, 4TO MOXKET TPUTOAMTHCS TPHU
nmoarotoBke k EID, a Tawke cdhopMupoBaTh NPAKTUUSCKHE HABBIKK M Pa3BUTh
HCCIIEIOBATENIbCKUE YMEHUS YUallluXCsl.

Ha 6aze MBbOY COLI c. Couionusl ¢ 01.09.2024 roaa orkpsIT LlenTp 00pazoBanusi
€CTeCTBEHHO — HAYYHOH M TEeXHOJOru4yeckoi HampapJieHHOcTedl «Touyka pocra». Ha
3aHATHSAX HMCHOJb3yeTcsl 000pyI0BaHHE XHUMHUYECKOH, OHOJIOTMYecKO JiadopaTopuii
IlenTpa, KOTOpOE OTPAXKEHO B TEMATHYECKOM IUIAHMPOBAHUM PadovYeil NPOrpamMmbl
BHEYPOYHOIi 1esiTeJIbHOCTH.

®I'OC cpeanero oOpa3oBaHus TpeOyeT HCIOIB30BAaHHUS B 00pa3oBaTeILHOM Mpoliecce
TEXHOJIOTUH JEATENIbHOCTHOTO THMAa. MeToAbl MPOEKTHO-UCCIENOBATENbCKON JIeATEIbHOCTH
ompeJieNieHbl KaK OJHO M3 YCJIOBHI peanu3aliil OCHOBHOM 00pa3oBaTelIbHONW MPOrPaMMBL.
CoBpemeHHbIE Pa3BUBAIOIIME MPOTPAMMBbI BKIIIOUAIOT MPOECKTHYIO JESITENLHOCTh B COJEPIKAHUE
Pa3IMYHBIX KYPCOB U KyPCOB BHEYPOUHOU NEATEILHOCTH. 3HAHUS U YMEHUS, HEOOXOUMBIE st
OpraHu3aIuy MPOEKTHOM M MCCIEA0BATEIbCKON AeATEIHHOCTH, B OyIyIIeM CTaHYT OCHOBOM JIJIs
OpraHu3alMi HAayYHO-UCCIIEN0BATEIbCKOM JESITENIbHOCTH B BY3aX, KOJUIEIKaX, TEXHUKyMax MU
T.1. Kputepuem ycnemHocTu noApocTka CTAHOBUTCSI HE CTOJIBKO Pe3yJIbTaTUBHOCTh B U3YUEHUH
IIKOJIBHBIX TPEAMETOB, CKOJILKO OTHOIIEHHE 4YelOBeKa K BO3MOXKHOCTSM COOCTBEHHOTO
MO3HAHUS U PE0OPa30BaAHUS IPUPOIbI, HCTOPHUH, CAMOTO CeOsl.

B Kypce «IIlaru B SKCIICPUMCHTAJIbHYIO OHOJIOTHIO» MOKHO BBIICIIUTD TPU OCHOBHBIX
HaIlpaBJICHUS:

1. UccnenoBanust U3 )KU3HU PACTEHUH.

2. MccnenoBaHus U3 KU3HH )KUBOTHEIX.

3. buonornyeckue Uccaea0BaHUs Ye€IOBEKA.

Taxxke nmpeanokeHo HeCKOIbKO paboT IKOJIOTHIECKON HAIIPABIEHHOCTH.



Ilenws Kkypca:
v/ pacimpeHne Kpyro3opa o OCHOBHBIM BOIIPOCaM OHOJIOTHH;

v/ pa3BUTHE UCCIIEN0BATEILCKUX YMEHUIA.

3aoauu:

v pacCIIUPHUThL KPYro30p y4alluxcs 10 OTAEIbHBIM BOIIPOCcaM (DU3HOJIOTMU ¥ aHATOMUH
JKMBBIX O0OBEKTOB;

v\ I0Ka3aTh 3aBMCUMOCTb JKMBBIX OpPraHM3MOB OT pa3sHOOOPa3HBIX DKOJIOIMYECKHX
(baxTopoB;

v\ IPOJOJDKMTH Pa3BHTHE CIIOCOOHOCTH YYAIUXCH K MBICIUTEILHBIM ONEPALUAMU —
aHaJIN3y, CHHTE3Y, CPAaBHEHUIO, 0000IIEHHIO, KITaCCU(UKAIINH, a TAKIKE UX MPOU3BOIHBIM
— TBOPYECTBY M aOCTparupoBaHHIO;

v\ IOPOJOJDKMTH OOy4EHHE IIKOJILHMKOB CIOCO0aM  CaMOCTOSTENLHOM — OpraHd3anuu
y4eOHOU NIeATETbHOCTH — MOTHBAIIWH, TUIAHUPOBAHUIO, CAMOKOHTPOJI0, pedIeKCuu TIpu
BBITIOJTHEHUH MCCIIEIOBATEILCKUX U MTPOEKTHBIX PalboT;

v\ IOPOJOJDKHTL OOYUEeHHE ydaliuxcs padoTe ¢ PasuuHBIMM MCTOYHHMKAMHM MH(GOPMALUH,
BKJTIOYAsT DJICKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI.

2. OO0masi xapakTepuCcTHKA Kypca BHEYPOUHOii 1esiTeJIbHOCTH.

[IporpaMMa BHEYpOUYHOUM NEATETLHOCTH MO OOMICMHTEIUICKTYaIbHOMY HAIpPaBICHUIO
«[llarm B SKCHEPUMEHTATBHYIO OHOJIOTHIO» B TIOJIHOW MEpEe COOTBETCTBYET IOJOKECHHSIM
KoHLenuu oO0yueHus. OHAa TO3BOJIAET Y4YalIUMCS OCYHUIECTBUTH OSBPUCTHYECKHUE MPOOBHI,
OLICHUTh CBOM MOTPEOHOCTHU U BO3MOKHOCTH.

[Iporpamma paccuntana Ha 34 yacos, o 0,5 vacy B 10 u B 11 xmacce.

[Iporpamma coctaBieHa ¢ yuerom tpebdoBanuii ®I'OC. Ilporpamma conep>KUT 3HAHUS,

KOTOpbIE BBI3BIBAIOT y yYalllUXCSl MO3HABATEIbHBIM HMHTEpPEC M MPEJCTaBISIIOT LIEHHOCTh MpU
noArotoBke k cnade EI'D mo Ouosoruu, a Taxoke Uit o0ydeHus B By3ax. B aTom 3akimiovaercs ee
MOTHBUPYIOIIMM MOTEHLMAN. 3HAHUS, MOJIYYECHHbIE MPH OOYyYEHHUHU IO JaHHOW mporpamme,
CHOCOOCTBYIOT (DOPMUPOBAHUIO COLUAIBHO AKTUBHOM JTMYHOCTH.
OcoOeHHOCTH cojep KaHMsI MPOTrpaMMbl U BHJIbI JIEATEIBHOCTH y4alllUXCSl B XOJie OBJIaJIEHUs
3HAHUSIMH M YMEHHSIMH, TMPEIyCMOTPEHHBIMH MPOTPaMMOM, JalOT BO3MOXKHOCTb  JUIS
WCIIOJIb30BAHUS PA3UYHBIX METOAOB M ¢opM 00yueHus (MHIAUBUAYAIbHBIX, TPYHIOBBIX,
HArJIATHBIX, CJIOBECHBIX: TEOPETHUYECKHE WCCIEAOBAHUS, CAMOCTOSITEIbHBIE HABPUCTUYECKUE
poOBbI).

Copep:xaHuie MPOrpaMMbl paclipe/ieIeHO BO BPEMEHU C YUETOM €ro J0CTaTOYHOCTH ISt
KaueCTBEHHOTO M3YUYEeHHs MaTepualia U MOJIy4eHHs 3aIUIaHUPOBAHHBIX PE3yIbTATOB.

OcHoBHbIe METOIbI U (GOPMBI PaOOTHI C IETHMHU.

OCHOBHBIM METOAMYECKUM MOJIXOJOM B paMKax MJaHHOM MpPOrpaMMbl SIBIISIETCS
«HATypaTHCTUYECKUN» MOAXOA - T.e. OOydeHHe M BOCIHTaHUE AeTeld Ha MpHUMEpe >KHUBBIX,
«peanbHbIX» 00BEKTOB, CYIIECTBYIOIUX B €CTECTBEHHBIX YCIOBHSIX.

CemuHap u neknusi Kak (opma oOyueHUsS MpeArnojaraeT O3HAKOMIICHHE yYallUXCs C
OCHOBaMHU  HCCJEOBATeNbCKOM pabOThl: MOATOTOBKOM K HCCIENIOBaTENbCKOW — paboTe,
COCTaBIIEHUEM IUIaHA MCCIEA0BATEIBCKON PabOTHI, TPOBEACHUEM UCCIIEIOBaHUS, O(PopMIIEHUEM
HCCIIEIOBATENIbCKOM PabOThI, TOArOTOBKOM K 3allUTE paOOTHI.

DKCKypcHOHHAs popMa 00ydeHH sl Tpe/roiaraeT 03HaKOMIJICHHE YYallluXCsl C peaJbHbIMU
00BEKTaMU U SBJICHUSIMHU TTPUPOJIBI



CamocrosTenbHas Hccae0BaTeIbCcKas padoTa y4dalluxcs BKIFOYAECT: IOCTAHOBKY LieNel
U 3a/1a4 UCCJIEJOBaHMs, BIOOP METOUKH, IUNIAHUPOBAHUE HCCIIEAO0BaHUA, cOOp MaTepuala, ero
NEpBUYHYI0 00pabOTKy, aHalU3 M OCMBICICHHE IIOJyYCHHbIX TaHHBIX, HAIHMCAaHUE OTYeTa
(craThH, IPOEKTA), €O 3aUIUTY HAa KOH(EPEHIINH.

[Ipy BBINOJHEHUM CaMOCTOSITENbHBIX HCCIEAOBATEIbCKUX PAOOT ydaliuecss MOTYT
[I0JIb30BAaThCsl METOJUYECKMMH aJTOPUTMAMHU, KOTOPBIE SIBIISIFOTCSI HEOTHEMJIEMOM COCTaBHOMN
4acTbl0 MPOrpaMMbl U TO3BOJISIIOT B OOLIMX YepTax BECTU HCCIEIOBAHUS CAMOCTOSTENIBHO.
@OyHKUMS TPENoaBaTeeii Ha TOM OrpaHUYMBAIOTCA KOHCYJIbTALUAMU U OOILIUM
«KYpHpOBaHHEM» IIpoLiecca padoThI.

3. Pe3y1bTaThI OCBOEHHS KYyPCca BHEYPOUHOIi 1esITeIbHOCTH.

B pesynbrare BHEYPOUYHOW JEATEIHHOCTH y BBIMTYCKHUKOB CpPEAHEW IIKOJBI OyIyT
chOpMHPOBAHBI  JTMYHOCTHBIE, TIO3HABATEIbHBIC, KOMMYHHKATHBHBIE W  PETYJISITHBHBIC
YVHUBEpCATbHBIC YUeOHBIC CHCTBUS KaK OCHOBA YUEOHOTO COTPYIHUYCCTBA M YMEHUS YUUTHLCS B
0OIIIeHNH.

Jluunocmmuule ynusepcanvnoie yuednsle oelicmeus:

VUAUIULICS HAYYUMCAL!

- TIOJIOKUTEIILHOMY OTHOIIICHHIO K UCCIIEIOBATEbCKON IEATETLHOCTH;

- IPpUOOPETET UHTEPEC K HOBOMY COJIEP’KaHUIO U HOBBIM CIIOCOOAM MO3HAHUS;

- COPUEHTHPYETCs Ha IMOHUMaHHE MPUYMH yCIieXa B MCCIICJOBATEILCKOMN JEITeILHOCTH, B TOM
YlCclie Ha caMOaHallu3 M CAMOKOHTpOJIb pe3ylibTaTa, Ha aHalIU3 COOTBETCTBHUS PE3yJIbTaTOB
TpeOOBaHUAM KOHKPETHOM 3a7aye, MOHUMAHUE MPEIOKEHUI W OICHOK YUMTENs, B3POCIHBIX,
TOBapUIIEH, POIUTEIICH;

- OpuOOpeTeT CcrmocoOHOCTh K CAaMOOIIGHKE Ha OCHOBE KPUTEPHEB  YCIEHIHOCTU
HCCIIEIOBATENIbCKON JeSITENbHOCTH.

VUAUULICS NOTYYUM BO3MONCHOCIb OISl POPMUPOBAHUSL.

- BHYTpEHHEH TO3UMIMH HA YPOBHE [OHUMAaHHUS HEOOXOAMMOCTH HCCIEA0BATEIbCKOM
NEeSITENIbHOCTH, BBIPQKEHHOTO B NpeoOjaJlaHWy IO3HABATEIBHBIX MOTHBOB U MPEINOYTEHUU
COLIMANIBHOTO CIIOCO0a OLIEHKH JEeSITeIbHOCTH;

- BBIPQXKEHHOM 1M03HABATEILHON MOTUBAIUY;

- YCTOMYMBOTO MHTEpeca K HOBBIM CIIOCOOAM MO3HAHMSL.

Ilo3nasamenvhole yHugepcaipbHvle yueoHvle 0eiicmeus

VUauuiics Hay4umcs:

- IPOBOJIUTH UCCIIEI0BAaHUS OOBEKTOB KUBOU MPUPOJIBI;

- 00BSACHATH 00IIEONOIOTMIECKHUE OCOOSHHOCTH;

- pacrmo3HaBaTh METOAbI H3yUCHHsI 0OBEKTOB KUBOU MPUPOIBI;

- paboTaTh ¢ 71a00PATOPHBIM 00OPYIOBAHHEM U ITpUEMaMU PabOThHI C HUM;

- 00BSICHATH (PU3HOTIOTHYECKHE MTPOLIECCHI, TPOTEKAIOIINE B )KUBBIX 00BEKTaX;

- OOBSICHITh aHATOMUYECKOE CTPOCHHUE JKUBBIX 0OBEKTOB;

- OCYIIECTBJISATh MOWCK HYKHOW WHGOpMAuM A BBIMOTHEHHUS Y4eOHOTO HCCIEAOBAaHUS C
WCIOJIb30BAHMEM YUEOHOW W JOTIOJHUTENHHOW IUTEPaTyphl B OTKPHITOM HH(DOPMAIIMOHHOM
MPOCTPAHCTBE, B T. 4. KOHTPOJIUPYEMOM MpocTpaHcTBe HTEpHET;

- HCMONB30BaTh 3HAKHW, CUMBOJBI, MOJIEIH, CXEMbl Ui PEIICHUS TMO3HABATEIbHBIX 3a7ad W
MIPEJICTaBJICHHSI UX PE3yIbTaTOB;

- BBICKA3bIBAThCS B YCTHOM M MUCbMEHHOU (hopmax;

- OPHUEHTUPOBATHCS HA Pa3HbIE CIIOCOOBI PEIIeHUs TIO3HABATEIBHBIX HCCIEI0BATENbCKIX 33124,



- aHAJIM3UPOBATH OOBEKTHI, BBIJCIATH IJIAaBHOE;

- YCTaHaBJIUBATh IPUUNHHO-CJIEICTBEHHBIE CBA3H;

- CTPOUTD pacCyXaeHus 00 00BEKTE;

- BUAETh MPOOJIEMBI, CTaBUTh BOMPOCHI, BBIABUIaTh THIIOTE3bI, IUIAHUPOBATH U IMPOBOIUTH
HAOJIOIEHUST M DKCIIEPUMEHTHI, BBICKA3bIBATh CYXKICHHS, JENaTh YMO3AKIIOYEHUS U BBIBOIPBI,
apryMEeHTHUPOBATH (3aLUILATh) CBOU UJCH.

VUQUUICA NOTYYUM 803MOICHOCHb HAYYUMbCAL:

- paboTaTh C TOTOBBIMU MUKpOIIpENapaTaMu 1 U3rOTOBIISATH MUKPOIIpENapaThl;

- CTaBUTH (PU3HOJIOTUIECKUIN IKCTIEPUMEHT;

- paboTaTh C ONTHYECKUMHU IPUOOpaMu U Ta0OPATOPHBIM 000PYAOBAHHUEM;

- 1o0MpaTh 0OBEKT I IKCIIEPUMEHTA B COOTBETCTBUH C MOCTABJICHHBIMH 3a/1a4aMH;

- YETKO U JJAaKOHUYHO (POPMYIUPOBATH LIE€TH U BBIBOJIbI SKCIIEPUMEHTA;

- Ipu 0(hopMIIEHUH padboT COOIII0IaTh HATJISAHOCTh, HAYYHOCTh U 3CTETUYHOCTB;

- IPOBOJUTH 3KOJIOTMYECKUI MOHUTOPHHT;

- 0(hOpPMJISATH 3KOJIOTHYECKHE MTaCIOPTa;

- 00BsICHATH HeKOTOphIe acnieKThl 30K

- OCYILECTBJISATH PACHIMPEHHBIN NOUCK MHPOPMAIIK B COOTBETCTBUU C HCCIIEA0BATEIHCKOM
3a/1auell ¢ UCIOJIb30BAaHUEM PECYypCoB OMOIMOTEK U ceTn HTepHeT;

- (uxcupoBath HHPOPMAIHIO C TOMOILIbI0 HHCTpyMeHTOB UKT;

- OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHON U MMCbMEHHOU (popMme;

- CTPOMTB JIOTHYECKOE PACCYXKJIECHHE, BKIIIOYAIOIIEEe YCTAHOBJIEHUE IPUUYNHHO-CIICACTBEHHBIX
CBS3CH.

Kommynuxamuenuvie ynusepcanvhvie yueonvie 0eiicmeus

VUQUWUICA HAYYUMCAL.

- IONyCKAaTh CYILIECTBOBAHUE PA3JIMUHBIX TOUCK 3PEHUS;

- YUUTBIBATh Pa3Hble MHEHUS, CTPEMUTHCS K KOOPAUHALNH;

- (hopMynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

- IOTOBApHUBAThCs, IPUXOIUTH K OOLIEMY PELICHHIO;

- c00JII0/1aTh KOPPEKTHOCTh B BHICKA3bIBAHUSAX;

- 3aJ1aBaTh BOIIPOCHI 110 CYLIECTBY;

- HCIOJIb30BATh PeUb JUI PETYJIALUN CBOETO IEHCTBHUS;

- KOHTPOJINPOBATh JEHCTBUS MAPTHEPA,

- BJIa/IeTh MOHOJIOTMYECKON M JUAJIOTMYECKON (hopMaMu peun;

- HaXO/AUTh UH(OPMALIMIO U BBISIBIIATH [J1aBHOE;

- COCTaBJIATh IUIaH MCCIEIOBAHUS U BBIIENIATh IJIaBHOE B IIPE3CHTALMH.

VUQUWUICA NOTYYUM 803MONCHOCHb HAYUUMBCAL:

- YUUTBIBATh pa3Hble MHEHUSI 1 0O0CHOBBIBATH CBOIO MO3ULIHIO;

- apryMEHTHpOBAaTh CBOIO TO3MIMIO U KOOPAMHUPOBATH €€ C MO3UIMEH NapTHEPOB IpU
BBIPAaOOTKE OOIIEro pereHusi B COBMECTHOM JEATENIbHOCTH;

- C y4yeToM LeNed KOMMYHHMKAalMy [JOCTaTOYHO IIOJIHO M TOYHO II€pelaBaTh MapTHEPY
HE00X0AMMYI0 HH(OPMAIIHIO KAK OPUEHTHP JUIsl TOCTPOEHUS 1eHCTBHUS;

- JIOTyCKaTb BO3MO>KHOCTb CYIIIECTBOBAaHHUS y JIOAEH pa3HbIX TOUEK 3PEHUsS, B TOM UYUCIE HE
COBMAJAIOIIUX C €ro COOCTBEHHOM, W YYMTHIBATh IO3MIUIO0 NapTHepa B OOIICHUH U
B3aUMO/IENICTBUH;

- OCYIIECTBIISATH B3aMMHBIM KOHTPOJIb M OKa3blBaTh IAapTHEpPaM B COTPYJHUYECTBE
HE00X0IMMYIO B3aMOIIOMOIIIb;



- YCTaHABJIMBATH CBSI3b OKPYKAIOIIEH Cpe/ibl ¢ 00bEKTaMU KUBOU IPUPOIBI.
Pezynamuenuvie ynueepcaibhble yueoHvle 0eiicmeus

VUAWUUICS HAYYUMCA!

- MPUHUMATh U COXPAHATH YUYEOHYIO 3a1a4y;

- YYUTHIBATh BBIJICJICHHBIC YUUTEIIEM OPHUEHTUPBI ICUCTBUS;

- IUIAHUPOBATH CBOM JICHCTBHS;

- OCYLIECTBJISITh UTOTOBBIM U NOLIArOBbI KOHTPOJIb;

- QJICKBaTHO BOCIIPUHHUMATh OLEHKY YUYHUTEIIS;

- BHOCUTh KOPPEKTHUBBI B IEUCTBUS HA OCHOBE UX OIIEHKH U YU€Ta CACIaHHBIX OMHOOK;
- BBITIOJIHATH yUueOHBIC IEHCTBUS B MaTepHalie, peuu, B yMe.

VUAUWUUICA NOTLYYUNM BO3ZMONCHOCb HAYUUMBCAL:

- IPOSIBIISATH NMO3HABATEIILHYIO HHULIMATUBY;

- CaMOCTOSTENIBHO YYUTHIBATh BBIJICJICHHBIC YUUTEIEM OPUEHTUPHI ACHCTBUS B HE3HAKOMOM
MaTepuaie;

- MpeoOpa30BBIBATH MPAKTUYECKYIO 33/]a4y B TO3HABATEIbHYIO;

-CaMOCTOSTEIbHO HAXOUTh BapUaHThl PEICHHS O3HABATEILHOM 3a/1a4H.

4. Conep:xanue Kypca BHEYPOYHOI AeTeJIbHOCTH «larn B
IKCHEPUMEHTATBHYI0 OMOJIOTHI0Y
5. Tema 1 buosorusi u ob6acTu uccjienoBanus. (34)

Beenenue. buonorus u obiactu ucciaenoBaHuil, BOSMOKHOCTH TPUMEHEHHUS PE3yIbTaTOB
uccinenoBanusi. CaMple HHTEpECHbIE HAYYHBbIE OTKPBHITHS B OuoJsioruu. Onucanue 3afad u oomein
CTPYKTYPBI HCCIEAOBATEIBCKON JAesITeNbHOCTU. PaboTa ¢ KHUTOW, HAydHOW JHMTEpaTypoi.
Hcnons3oBanne oOpa3oBarenbHbIX pecypcoB cetu MuTepHET. OCHOBHBIE JAOCTYITHBIE METOJIBI
HCCIEN0BaHUs
IIpaxmuueckue pabomei:

Hcnonb3oBanue oOpa3zoBaTelibHBIX pecypcoB ceTh HTepHeT.
[IpaBuna odopmiieHre HaOTIOACHUIA.
Tema 2 UcciienoBanusi U3 ;Ku3HU pacrenuid. (204)

[IpaBuna paboThl ¢ MUKPOCKOTIOM U OHOJIOTHYECKUM 00opynoBaHueM. TexHuka

6e3omacHocTH.  OcOOEGHHOCTH  HWCCIENOBaHUS MO  M3YYEHUIO  JKM3HU  PACTCHHIl.
[ToaroroBuTeNbHBIE PAOOTHI 1O YIEOHBIM OIBITAM C PACTEHUSMHU.
CrpoeHne M XMMHMYECKMH COCTaB KJIETKH pacTeHuil. Opranbl pacTeHUHM M HUX KIETOYHOE
ctpoenue. Knetounas memOpana u ee ¢yHkuuu. OCHOBHBIE BEILIECTBA PACTUTEIHHOU KIIETKHU.
[IpuroroBienne MUKpoIipenapaTa 1 pacCCMOTPEHUE PACTUTENbHOM KIETKH B MUKPOCKOM. OMBITHI
10 OCTYIUIEHUIO BEILIECTB B PACTUTEIIbHYIO KIIETKY.

Hcropust OTKPBITUS U U3YYEHHUs KIIETOYHOTO CTpOeHUs! pacTeHuid. OCHOBHBIE CBOICTBA
UUTOIIa3Mbl. JIBMKeHHe UUTOIUIa3Mbl B KieTke. OpraHoupl KIeTKU. BKiItoueHus: v 3amnacHble
BellecTBa B kietke. Kpucramnmueckue BKIIOUEHHSI B KJIETKE. 3HAUEHUE 3allacCHBIX BEIECTB B
KJIETKE.

®ortocuntes. Mctopus oTkpeiTus mpoiiecca ¢porocuHTesa. JIuct kak oprad ¢GoToCHHTE3A.
Xnoporutactel ¥ xnmopodumt. KocMudeckass polib 3€I€HOTO pacTeHHs. MeXaHu3M H XHMHU3M
mporiecca (OTOCHMHTE3a. BnusHUE OKpyKaoIIUX yciaoBui Ha ¢GoTocuHTe3. BrusHue
Temmeparypsl Ha poTocuHTe3. BnusHue yriekucnoro raza Ha (JOTOCUHTE3
Boanblii pexxum pacteHuil. Ponb Boapl B KM3HM pacTeHui. lloryomieHne Boabl KOpHSIMU
pactenuii. Ilytu mnepenaBueHus BOJbl MO pacTteHuto. KopHeBoe naBieHue, TpaHCIUpaLus,
ryrraius. M3ydenne Gpusnonorndeckinx 0CoOOEHHOCTEN pacTeHU pa3HbIX MECT OOUTAHHUS.



Crpoenue kopHsa. CTpoeHHe KOHYca HapacTaHUs KOpPHS TNIICHHUIbl. Poiab OTAENbHBIX
MHUHEpAJbHBIX JJIEMEHTOB B pacTeHHH. M3yueHue TOTrJomeHusI BOJbI KOpPHEM H €€
MepeBIKEHUE B CTe0CNb (KOPHEBOE AABIICHNUE).
Jpixanue. 3HAYCHUE JBIXaHWS B JKU3HM pacTeHWid. DU3HONIOTHYECKHE W OHOXUMHUYECKHE
OCHOBBI Jibixanus. Kietounoe ctpoenue nucta. [lornomenne kucaopoaa npu IbIXaHUH JIUCTHEB,
cTeOIIst U KOpHSI.
Poct u nBwxkenue pacrenuid. OOnime moHsATHS 0 pocTe pactenuil. da3el pocta. BHyrpennue
ycroBus pocta pacteHuil. Konyc Hapactanus crebms. Poct moGera. Pa3apakuMocTs pacTeHUiA.
JBmxenue pacrenuid. JlucroBas mo3zaumka. dororponusm, reorponusM. Hactum m Hyranuu.
PocroBbie nBMXEHHS paCTEHMI 10| BJIUSHUEM CBETa — TPOTTU3MBI.
[IpucnocobneHHoCT pacTeHHid K cpene obOutanus. llepuonuueckue SBICHUS B KU3HU
pactenuit. Jlucroman. Ilepuon mokos. 3UMOCTOMKOCTP H  XOJIOJOCTOMKOCTH PACTCHHIA.
MopozoycTounBoCcTh pacTeHuil. M3ydeHue mnpucrocoOJEHHOCTH pacTeHUW B Hallel
MECTHOCTH.
Pa3Butne u pasmMHoxkeHune pacteHuil. UHaMBUayanbHOE pa3BUTHE pacTeHHil. PakTOpbI, onpee-
nsoue pa3BuTHe pacteHuil. PasmHoxkeHue pacteHuil. OCOOEHHOCTH CTPOEHHS OpraHoB
pasMHoxeHust pacteHuil. Ilbuibia. T'etepoctunust (pasHocronouarocts). [Ipucnocobnenust k
ONBIICHUIO y pacTeHnid. BereratnBHoe pa3MHoxeHue pacteHuil. [IpuBuBka. XKu3Hb pacreHuns
KaK IIeJI0T0 OpraHu3Ma.
Jlabopamopnwiii npakmuxym.
Texnuka 6e30omacHOoCTH. [I[pUroTOBICHHE MUKpOTIpENapaTa paCTUTEIbHON KIICTKH.
OMNBITHI 10 NOCTYIUIEHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.
Brnussaue Temmniepatypsl Ha doTocuHTe3. [locTpoenne temmepaTtypHoi KpuBOW. BiusHue yrie-
KHCJIOTO Ta3a Ha (POTOCHHTES.
BoHbIl pesxuM pacTeHUI: NCIIapeHue BOABI JIUCThSIMU IIPU Pa3HbIX BHEIIHUX YCIOBUSX.
N3yuenue creneHu 3arps3HeHus Bo3ayxa no JucThsaM. (C HCmo/ib30BaHHEM 000pPYIOBAHMS
«Touka pocray)
Hccneoosamenvckue u npoekmHvle pabomai.
1.Bnusinue ¢pakTopoB BHEIIHEH Cpelbl Ha POCT U pa3BUTHE PACTECHUI.
2.BiusHue TemnepaTypHbIX YCIOBHM U YIJIEKUCIIOTO T'a3a Ha mpouecc GoToCHHTE3a.
3.0OpeneneHue CTENeHU 3arpsi3HEHNs BO3yXa MO JIUCThSIM PaCTCHUH.
4.Ce30HHbIEC U3BMEHEHMS B )KM3HU PACTEHUI HAIEH MECTHOCTH.

Tema 3 UcciaenoBanusi U3 ;KU3HHU )KUBOTHBIX (20 yacoB).

OCHOBHBIE METO/IbI HCCIIEJOBAHUS 32 KU3HbIO KUBOTHBIX.
becnio3zBoHOUHbIE *uBoTHbIE. [IpocTeiimme u KHILIEYHOTIOJIOCTHBIE. [Iponeccel
KU3HeAedaTelbHOCTH — npocreimux. Pa3npaxumocts. Ilurtanue. Beigenenue. JBuxeHue
MPOCTEHIINX U KUIIEYHOTIOJIOCTHBIX.

Crpoenue Tena KUBOTHBIX. OCOOEHHOCTH CTpOEHUS M (QYHKIUU KOXKH U ee
Mpou3BOHBIX. Mopdonoruueckne u (HU3HOIOTHUECKHE OCOOCHHOCTH KOXKHBIX jkemne3. CBs3b
MeXay (PU3HOJOTUYECKON IeATETHbHOCTHIO OpraHu3Ma KUBOTHOTO | ero cTpoeHueM. Ilnockue u
KoJibuaTble yepBu. [IBrkeHue uepseil. Paznpaxumocts. [luranue. Ponp 10XKIEBBIX 4YepBel B
MepeMeNMBaHui TOYBbl. [IUSBKH: OCOOEHHOCTHM CTPOCHHS, MUTAHUS, IBUKCHHs. 3HAUCHUE
MUSIBOK.

[Mumesapenue. CylHOCTH Mpoliecca MUIIeBapeHus y OECIIO3BOHOYHBIX U MTO3BOHOYHBIX
YKUBOTHBIX. DBOJIOLUSA CUCTEMbl OpraHoB nuiieBapenus. [lumeBapenue B pOTOBOM MOJOCTU U
xenynke. IlumeBapeHue B KelnyaKe *KBauyHbIX JKUBOTHBIX. [IulieBapeHne B KUILEYHUKE.



IInrarensHble BemecTBa. KauecTBenHuslie peakuun. GepMEHTATUBHBINA XapaKTep peaKkui
PacCLICIUICHNS ITUTATENIbHBIX BELIECTB.

Jpixanue. @U3HOJIOTUS IbIXaHUsI. 3aBUCUMOCTD JIbIXaHUS AaHAMHUM OT YCJIIOBUI BHEUTHEH
cpeabl. OcOOEHHOCTH ABIXaHUS NTUI] U HBIPSIONUX KXUBOTHBIX. OOMEH BEIIECTB W DHEPTUU.
[Tutanune. OOMeH BemecTB — OcHOBHast QyHKIUS kxu3HU. OOMeH OenkoB. OOMEH yriieBoJoB U
xupoB. OOMEH MUHEpAIbHBIX BEUIECTB M BOJbl. BuramMuubl. BHenIHre NpuU3HaKy aBUTAaMHUHO3A.
OOMmeH sHepruu B opraHuszMe. BiusHue temmeparypbl Ha aKTMBHOCTb KHBOTHBIX U OKpacKy
tena. Tepmoperymsius. [Ipucrnoco6aeHHOCTh X0JI0IHOKPOBHBIX U TEIUIOKPOBHBIX KUBOTHBIX K
WU3MEHEHUSIM TEMIIEPATYPHI.

Buyrpennss cexpenus. JKenessl BHEHNIHEH, BHYTPEHHEM W CMEIIAHHOW CEKPELMH.
BHyTpeHHss cekpelns y BHICHIMX KUBOTHBIX. | OpPMOHBI U MX BIIMSHUE Ha opraHu3M. Jlakrarus.
OO0pa3zoBaHue 1 BbIICIICHUE MOJIOKA.

HepBHas cucrema m opransl 4yBcTB. Pa3apaxumMocTs M HpPOBOIMMOCTB. PasButne
HEPBHOW CHCTEMBI U BPOXKIEHHOE MOBEACHNE KUBOTHBIX. Y CJIOBHBIE U O€3yCIOBHBIE PE(IEKCHI.
Opodonus Beicuieill HepBHOU AestenbHocTH (BH]I) y MO3BOHOUHBIX jKMBOTHBIX. AHAJIM3aTOPHI.
[loBenenne >KUBOTHBIX. BpipaboTka YCIOBHBIX pediaekcoB Ha JeMcTBHE pa3iIMYHBIX
pa3IpaxuTesnen y pasHbIX IPYIIT OPraHU3MOB.

Jlabopamopnwiii npakmuxym:
Peakuust npoctelmyx Ha pa3IuyHbIE pa3IpakUTeNN (COJb, YKCYCHAs KHCIIOTA, CBET).
Peaknust 10k/1€BOT0 4epBs Ha JEHUCTBUE PA3IMYHBIX Pa3IpaKUTEIEH.
JBrokeHrne MeUITMHCKOM ITHSIBKH.
JleiicTBHE XKeTyJOYHOTO COKa Ha OesloK 1 kpaxmai. [[BeTHbIe peakiiun Ha OEIIOK.
(C ucnosbn3oBanuem odopynoBanus «Touka pocray)
Hccneoosamenvckue u npoexmmuvie pabomul.:
1.MoudukanroHHas N3MEHUYUBOCTb )KUBOTHBIX.
2. IIpocreiimme Kak oKa3areiab YACTOTHI BOJOEMOB.
3. DKOJIOTUYECKHE MTOCIEICTBUSA U UX BIMSIHHUE HA )KUBOTHBIX.
4. Ponp MEIUIMHCKUX NTHUSBOK B )KM3HU Y€JIOBEKa.
Tema 4 YenoBek Kak 00beKT Hccae0BaHusI B OHoiorun (154)

OCOOEHHOCTH IKCIIEPUMEHTAIBHOM pabOThI C UeIOBEKOM. UepThl CXOACTBA U PA3INUUS C
JAPYrUMHU TPyIIaMu >KMBOTHBIX. [loAroToBKa 060py10BaHMs U1l ONBITOB.

Perymsauus ¢ynkuuit opranusma. OpraHu3m kak 1enoe. HeliporymopaibHas peryssmus
¢bynkuuit opranusma. ['ymopanbHas perymauus ¢(yHKuMid opranusma. HepBHas perymsmus
¢bynkuuit opranuzma. OyHKIMOHATIbHbBIE CUCTEMBI. be3ycioBHbIE peduieKchl YenoBeKa.

Buyrtpennss cpema opraHusma. [loCTOSHCTBO BHYTpPEHHEH Cpenbl  OpraHu3Ma.
I'omeocras. Kpob. KinuHuueckuii aHanu3 KpOBHM 4YEJIOBEKA. 3alllUTHBIE CBOMCTBA KpPOBH.
CeeprriBanue kpoBu. IMMmynurter. TkaneBas HecoBMecTUMOCTb. ['pynnbl kposu. Onpenenenue
rpyni kpoBu. IlepenuBanue KpoBH.

Crpoenue u GyHKIIMM OpraHoB KpoBooOpamieHus. Mopdosorus u gpusnonorus cepaua.
Onepaunn Ha cepaue. Peannmanumsa. Ilpuemsl peanumanuoHHbIX AeiicTBuil. [IpoBogsmiast
CHCTEMa CcepAlla. DIIEKTPUUECKHE SIBICHUA B cepaue. ABToMarus cepaua. Perymsuus cepaedHoin
nearenbHOCTH. [lynbe. J[BukeHne kpoBu 1o cocyaam. OyHKIIMOHAIbHBIE TIPOOHI.

Hpixanue. BosnymHast cpena. ['a3o00MeH B Jerkux W TKaHsX. JlpIXaTenbHbIE ABHXKEHHSL.
Perymsiius nprxanus.

[InmeBapenue. lluTtarenbHble BeHlecTBa M MUILEBbIE NPOAYKTHI. MeETOIbl H3Yy4EHHS

¢GbyHKIMI nUIeBapUTeIbHBIX JKene3. [lepeBapuBanue 1 BcacbiBaHUe UM, Perymsuus



nuuieBapeHus. [loanepxanue NocTOsIHCTBA MUTATENbHBIX BELIECTB B KpOBU. LIeHTphI ronoxa u
HACBILLEHUS.

BH/I u ncuxonorus. IlpoucxoxneHne 1 HEKOTOpblE 0COOEHHOCTH MCUXUKHU. OTpakeHue
B JKMBOM M HEXHBOW npupoze. OurynieHre 1 BocrpusaTie. Minro3uu, npeacTaBieHus NaMsITH,
Habmonenus. Onpenenenne oobema maMaTH, oObeMa BHUMaHHs. [lamMsiTh, MBIIIJICHHE, PEUb.
Bunel mamstu. 3akonsl namatu. IlpaBuna 3anomuHanus. M3yueHue JOrnyeckoro MbIIIEHUS,
BIIMSIHUE TIO3bI HA PE3YJbTAT AEATENbHOCTU. DMouuu. Temmnepament. Xapakrep. OnpeaeneHue
TUIIOB TEMIIEpaMEHTa. DOMOLUU 1 MUMHUKA JINLA.

JlabopamopHulil npakmukym:
Onpenenenre 4acTOThl CEPJICYHBIX COKPAILIEHU B 3aBUCUMOCTH OT (PU3UYECKOM Harpy3Ku.
[IpuemMbl peaHMMaMOHHBIX ACUCTBU.
MUKpOCKOTIMYECKOE CTPOECHUE KIIETOK
Hapymienue cBoiicTB 6€7IKOB IpY JEMCTBUM Ha HUX aJIKOTOJIS.
JleiicTBUe aHTUOMOTHKOB HA (DEPMEHT CIIFOHBI.
(C ucnosab3oBanueM ooopynoBanus «Touka pocra)
Hccneoosamenvckue u npoekmuule pabomai:
1. Bnusinue pu3nyecKkux Harpy30K Ha pa3BUTUE MBIIIEYHON CUCTEMBI
2. Uctopust OTKPBITHS KIIETKH
3. BpenHble puBBIYKY U UX BIUSHUE Ha 3/I0POBbE YEJIOBEKA
4. CriocoObl ynydIeHus aMsTH.
Tema 5 Oomeononoruueckune ucciaenopanus (10 yacon)

I'enetnka kak Hayka. OCHOBHBIC METOJbl M3YyUYCHHS TEHETUKH. MOJICIBbHBIA OOBEKT
TFeHeTUKN — IUI0J0Basi Mymka Apo3oduina. Coaepxkanue Apo30Gusl Ha MUTATENbHBIX Cpelax.
Ananu3 HacieA0BaHUs MPU3HAKOB B F1 Py MOHOTMOPUAHOM M TUTHOPUIHOM CKPEIIMBAaHUU.
[Ipucnoco6aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

Bnusinue skonoruueckux ¢akTOpoB Ha OpraHu3Mbl. DKOJIOTMUECKUW MOHHUTOPHHT.
Ornpenenenne coaepKaHusl B BOJIE 3arpsA3HSIOLIIMX BEIIECTB.

DKOJIOTUYECKHE XapaKTePUCTUKH BUAA (IKOJIOTHUECKasl HUIIIA).
Jlabopamopnwiii npakmuxym:
Amnanu3 Hacne0BaHUs MPU3HAKOB B F1 pyu MOHOrHOPUIHOM U TUTHOPHUIHOM CKpEIIMBAaHUM (Ha
MpUMepe MYIITKH IPO30DHUIIBI).
OnpITEl MO M3YyYEHUIO MPUCIIOCOOICHHOCTH OpPraHM3MOB K YCJIOBHSIM CYILIECTBOBAHUS:
MpeBpalleHue Ha3eMHBIX (OopM pacTeHHil B BoAHYKO (opMy U HAo0OpOT (TpadecKaHIIMs,
BOJIOKpac, rurpoduia).
CocraBiieHHE SKOJIOTMYECKON XapaKTePUCTUKU BU/IA, TACIIOPTU3ALMs KOMHATHBIX PACTCHUH.
Hccneoosamenvckue u npoekmuuvle pabomoi:
1 HayuyHble OTKPBITHS B TEHETHKE.
2. Bnusinue skonorudeckux GakTopoB HA OPraHU3MBI.
3. 3aBUCUMOCTh BUJIOBOTO pa3HOOOPa3Hst OT SIKOJOTHUECKUX YCIOBUN
(C ncnonb3oBanuem obopynosanus «Touka pocra»)

5. TemaTu4yeckoe MJIaHUPOBaHUE

34 gyaca (0,5 yaca B Hexesio - B 10 kiacce, 0,5 yaca B Hexesio - B 11 kiacce)

Tema Conepxanue Buabl AeITeJIbHOCTH YYalIUXCS

Tema 1.buonorns Beenenue. buomnorus u obOmactu 3HAKOMSTCS U TOTOBST C006IJ_ICHI/IH 10 TEMC
U 00nacTu HCCHeﬂOBaHHﬁ, BO3MOXXHOCTH «CamMsple HHTCPCCHBIC HAYUYHBIC OTKPBITHA B




WCCIIEI0OBAHUS IIPUMEHEHUSI PE3YIbTATOB o0actu OMOJOTHM». 3HAKOMSTCS C BUAAMU
(3u) uccinenoBanus. Camele UCCIIEIOBATENLCKUX U MPOEKTHBIX paboT, ¢
WHTEPECHBIC HAYYHBIC OTKPBITHS | ATallaMH MCCIIEI0BATEIbCKON U IPOCKTHOM
B Onosoruu. Onucanue 3a1a4 u paboTHl.
171 TYpBI o
o0uwei CTpyKTyp . OcCymIeCTBIISIIOT TOUCK HYKHOU
UCCIIEIOBATENbCKON 5
PaBoTa ¢ KHITOi UH(OPMAILIUH JUTS BBITIOJHEHHS y4eOHOTO
SITEITBHOCTH.
JICATCIIBLHOC N > | UccnemoBaHus. Y4UaTcs BRICKa3bIBaThCS B
HAY4YHOU JTUTEpaTypoil. » .
ayHHOM JIMTCPATypo YCTHOW Y MUCbMEHHOH opMax;
Hcnonp3oBanue
OPMEHTHPOBATHCS HA Pa3HBIE CIIOCOOBI
00pa3zoBaTeNIbHBIX PECYPCOB CETH
W 0 pelIeHus Mo3HaBaTeIbHBIX
HTepHEeT. OCHOBHBI TYITHBI
CPHCT. LICHOBHBIC NOCTYIHDIC | 1y e noBaTenbCkuxX 3a1a4; BIaLeTh
METORT HCCIICOBAHNA OCHOBaMH CMBICIIOBOTO YTEHUS TEKCTa;
aHAJTM3UPOBATh OOBEKTHI, BBIJIEISATH
IJIaBHOE. YUaTCs COCTaBJIATh
O6ubarorpaguueckuii CucoK
Tema 2. 1- [IpaBuna paboTsl ¢ | 3HaKOMSTCS C MpaBUIaMH paboThI €
HccnenoBanus U3 | MUKPOCKOTIOM U OHOJIOTHYECKHM | MUKPOCKOTIOM U J1a00paTOpHBIM
JKU3HHU PACTEHUN | 00OpyIOBaHUEM. 000pynoBaHreM. 3HAKOMSATCSA C

(209)

2- OCcoO0EHHOCTH UCCIIENOBAHUS
10 I/I3yquI/IIO JKHU3HU paCTeHI/Iﬁ.

3-CrpoeHne U XUMHYECKUI
COCTaB KJIETKH PACTEHUM.

4-OpraHbl paCTEHUN U UX
KJIETOYHOE CTPOEHUE.

5-HcTopust OTKPBITUS ¥ U3YUCHUS
KJIETOYHOTO CTPOCHHUS PACTCHUH.
6-OCHOBHBIE CBOMCTBA
[ATOIIJIA3MBI.

7-®otocuntes. Mctopus
OTKPBITHS Ipoliecca
(dhoTocuHTE3A.

8-JIuct Kak opran OTOCHHTE3A.
MexaHu3M ¥ XHMH3M Ipoliecca
(dhoTocuHTE3A.

9-BoHbIi pexKUM pacTCHHI.

10- Ponb BOABI B JKU3HU
pacTeHuil.

11- Ctpoenue xopus. CTpoeHue
KOHYyCa HapacTaHHs KOPHS
MIICHUIIBI.

12- JIpixaaue. 3HaUCHHUE AbIXaHUS
B JKU3HHU pacTteHuil. [lormomenue
KHUCJIOPOJIa IPU JbIXaHUHU
JUCTHEB, CTEOIIS U KOPHSI.

13- Poct 1 nBUKEHHUE
pactenuii. Poct noGera.
Pa3gpakuMocTh pacTeHuil.

O0COOCHHOCTSIMU U3yUYEHHUS U UCCIIETOBAHUS
pactenuii. [IpuroroBnenue
MHUKpOIIpenapara 1 pacCMOTPEHHE
PaCTUTENBHOM KJIETKH B MUKPOCKOIL.

[TpoBOAT ONBITHI 11O TOCTYIJICHHUIO BE-
IIECTB B PACTUTEIbHYIO KIIETKY.
3HAKOMSITCS C TPOBEJICHUEM OIbITA MO
nporueccy GoTocuHTe3. BRISICHIIOT BIUsSHUE
OKPYKaIOIKUX YCIOBHM Ha (POTOCUHTES,
BIIUSTHUE TEMIIEpaTypbl Ha POTOCUHTE3,
BJIUSTHUE YTJICKUCIIOrO ra3a Ha (JOTOCHHTE3.
BBISICHSIIOT TTyTH TIEpeIBUKEHHS BOJIBI 10
pacrenuto. KopHeBoe naBieHue,
TpaHcnupanus, ryrraius. M3yyaior
buznonoruueckre 0COOEHHOCTH PaCTEHUI
pa3HbIX MECT 00UTaHUS. BBISICHSIOT pOJib
OT/IeJbHBIX MUHEPAIbHBIX JJIEMEHTOB B
pactenud. M3ydaroT moraoueHue Bo bl
KOPHEM U €€ MepeIBIKEHNE B CTeOEIb.

Hzydarot pusnonorudyeckue u
OMOXMMHYECKHE OCHOBBI JIbIXaHUS.
KnerouHoe cTtpoenue nucra. 3HaKOMATCA €O
cTaausaMu pocrta nobera. BeisicHsIOT
PUCHOCOOIEHHOCTh PACTEHUH K cpesie
obuTaHus. 3HAKOMCTBO C
MOPO30YCTOMYNBOCTHIO PACTEHUH.
N3yuenne nprucnocoOIeHHOCTH pacTeHUH B
Halle MECTHOCTU. 3HAKOMCTBO C
dakTopaMu, OTIPEAETSIONUMHU Pa3BUTHE
pacTeHHni. 3HaKOMCTBO C
MPUCTIOCOOTICHHUSIMH K ONBUICHUIO Y
pacTeHuil. BeretaTuBHOE pa3MHOKEHHE




JIBrxeHue pacreHui. Jlucrosas
MO3auKa.

14®oToTponu3M, reoTpPOIU3M.
Hactun n nyranuu. PocroBbie
JIB>KEHUS PACTCHUH MO

BIIMSIHUEM CBETA — TPOIIU3MBI.

15-Tlepronueckue sIBICHUS B
JKU3HU pacTeHui. Jlnucronan.
[Tepuon nmokos. 3UMOCTOUKOCTD U
XOJIOJOCTOMKOCTb PACTECHUM.

16-17Pa3Butne u pa3sMHOKEHHE
pactenuii. OcoOeHHOCTH
CTPOCHHUS OPTaHOB PA3MHOKEHUS
pacTeHui.

18 - IpucrocobneHust K
ONBUICHUIO Y pacTeHHM. 19-
BereratuBHoe pa3sMHOKEHHE
pacTeHui.

20-)Ku3Hb pacTeHHs KakK IeJI0T0o
OpraHusma

pactenuil. [IpuBuBka. BeinosiHeHHe
Pa3JIMYHBIX OIBITOB 110 U3YYEHHUIO pAaCTEHUMN
Y COCTaBJICHUE MTPOEKTHBIX U
uccienoBarenbckux padot. Coznanue
Npe3eHTalNH, yOJINKaluY, CTeHA,
anbOoMa.

3aiuTa npoexTa

Iugposoii MUKpPOCKON, MUKPOIIpeNnaparsbl,
Hudposan nadopaTopus no 6MoI0ruu
(1aTYMK BJIAKHOCTH, JATYHUK OCBEIIEHHOCTH,
aatyuk pH), HOyTOYK

Tema 3.
Uccnenosanusa us
’KM3HU KHUBOTHBIX
(209acos)

1-OcHOBHBIE METOIBI
HUCCIEN0BAHNS KU3HHU )KUBOTHBIX.

2-3 becno3BoHOYHbIE
*)kuBOTHBIE. [IpocTeitnue u ku-
mevHononocTHeie. [Ipomeccs
KUZHENEATEIIbHOCTH
npocTermux. Pa3apaxumMocTsb.
ITutanue. Brinenenue.

4- JIB>KeHUEe MPOCTEUIINX U
KHAIIEYHOOJIOCTHBIX.

5-CtpoeHue Tesa )KUBOTHBIX.

6-OCcoOCHHOCTH CTPOCHHUS H
(YHKIIMH KOXKHU U ee
IPOU3BOIHBIX. Mopdosio-
TUYeCKHE U (DU3HOJIOTMUECKHE
0COOEHHOCTH KOXKHBIX JKEJE3.

7-CBs3b MEXIY
(bU3HOTOTUYECKOH AesITeThHO-
CTBIO OPraHU3Ma KUBOTHOTO U
€ro CTPOCHHEM.

8-9 Ilnockue u Koab4aThie YEPBH.
JIBr>keHue uyepBeil.
Paznpaxumocts. [Tutanue. Posb
JI0’KJIEBBIX YE€pBE B
nepeMenInBaHuy noyBkl. [IusBku:
O0COOCHHOCTH CTPOCHUS, TUTAHUS,

3HAKOMSITCS C 0COOCHHOCTSIMU
UCCJIEIOBAHUS 32 )KU3HBIO dKUBOTHBIX.
3HAKOMSITCSI C 0COOCHHOCTSIMU CTPOCHHUS U
busnosorueit 6€Cro3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. [IpOBOISAT OIIBITHI
M0 U3YYEHHIO BHEIIHETO CTPOEHUS
MPOCTEHIINX KUBOTHBIX. M3ydaroT BiusHue
BHEIIHEH cpe/ibl Ha OPraHUu3MBbl U UX
MPUCTIOCOOICHHOCTh. YuaTcsl PUKCUPOBATH
MH(OPMALIKIO C TOMOIIbIO HHCTPYMEHTOB
UKT; oco3HaHHO ¥ TPOU3BOJIBHO CTPOUTH
COOOIIEHUS B YCTHOW M MUChbMEHHOM
dbopMe; CTPOUTH JIOTUYECKOE PacCyKICHHUE,
COCTABIIATH IUIAH UCCIICIOBAHMS U BBLACTSATH
riaBHoe B mpe3eHtauuu Co3nanue
Mpe3eHTalH, MyOIUKaIiK, CTeH A,
ainpOoMma.

3anura npoeKTa

Hudgposoii MUKpoOCKoI,
MHUKponpenaparsl, Hlnudposas
Jladoparopusi Mo OMOJIOruH (FATYUK
BJIA’KHOCTH, 1aTYHK OCBEIICHHOCTH,
natyuk pH), HoyTOyK




JABMOKCHUA. 3HaueHHE MUSIBOK.

10- IMumesapenue. CymHoCTb
Ipolecca MUIEBAPEHUs Y
0eCIO3BOHOYHBIX U MTO3BOHOYHBIX
KUBOTHBIX.

11-3DBoJtonMs CUCTEMBI OpPraHOB
MUIIEBAPEHUS.

11 kaace

Tema 3.
Uccnenosanus u3

JKU3HU )KUBOTHBIX
(209acos)

12- Ipixanue. @u3nosorus
JIbIXaHUSI.

13- OOMeH BeuecTB U SHEPTUU
OOmMeH MUHEpaIbHBIX BEIIECTB U
BOJIbI. BUTaMUHBIL.

14- TepMoperynsiusi.
[IpucnocobaeHHOCTH X0J101-
HOKPOBHBIX U TEIUNIOKPOBHBIX
KUBOTHBIX K H3MEHEHHSIM
TEMIEPATYPHI.

15-Kene3bl BHEIIHEH, BHYT-
PEHHEN U CMEIIAHHOM CEKPELIHH.

16-17-HepBHas cucrema u
OpraHbl 4yBCTB. Pa3apaxumMocTtsb
Y TIPOBOJMMOCTD. Y CJIOBHBIC U
0e3yCIIOBHBIC PEQIICKCHI.

18- DBoIO1MS BBICILIEH HEPBHOM
nesitenpHOCTH (BH]) ¥y
IMO3BOHOYHBIX KUBOTHBIX.

19- AHanIU3aToOPHI.

20-TloBenenue ;kMBOTHBIX. Bripa-
00TKa yCTIOBHBIX pedaeKkcoB Ha
JeMCTBUE Pa3INYHbIX
pazapaxuTenell y pa3HbIX TPy
OpraHu3MOB

3HAKOMSTCS C 0COOCHHOCTSIMU
HCCIIEA0BAHUS 3a KU3HBIO )KUBOTHBIX.
3HAKOMSATCSI ¢ 0OCOOCHHOCTSIMH CTPOCHHS 1
¢busnosorueit 6eCro3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. [I[pOBOIST OTIBITHI
110 M3YYCHUIO BHEIITHETO CTPOCHUS
MPOCTEUIINX KUBOTHBIX. 3yUaroT BIUAHUE
BHEIIIHEW Cpe/Ibl Ha OPTraHU3MBbI U UX
MPUCTIOCOOJIEHHOCTh. YUaTcs (PUKCUPOBATh
WH()OPMAITHIO C TTOMOTIIHI0 HHCTPYMEHTOB
HKT; oco3HaHHO M TPOU3BOJIIBHO CTPOUTH
COOOIIEHNS B YCTHOW M MUCHhbMEHHOM
dbopme; CTPOUTH JTOTUUYECKOE PACCYKACHHE,
COCTaBJISATH IJIaH MCCIICAOBAHUS U BEIJICIATh
riaaBHoe B npe3eHTtaiuu Co3ganue
MIPE3CHTAIINH, ITyOJUKAIH, CTCHA,
ampOoMma.

Hudposoii Mmukpockon,
Mukponpenaparol, Llndgponas
Jadoparopus no pusznosioruu (udposoii
AATYHK apTepUAJIbLHOI0
JaBJICHUS,IATYHK IbIXaHUs), HOYTOYK

Tema 4. Uenosex
KaK 00BEKT

HCCIIeIOBaHUS B
ouomnoruu (12 )

1- Ocobennoctu
SKCIIEPUMEHTAJIbHOU PaboThI C
4enoBeKoM. UepThl CXOJICTBA U
pa3nuuus ¢ APYrUMH TpyHnamMu
’KMBOTHBIX.

2-HeiiporymopanbHas
perysuus QyHKIHMA opraHu3ma.
I'ymopanbeHas peryasus
(GyHKIUI opraHu3ma.

3-HepBHas perynauus
(GyHKIUI opraHu3ma.

3HaKOMSATCS ¢ 0COOEHHOCTSIMU
HKCIIEPUMEHTAIbHOM PabOThI C UEIOBEKOM.
HaxonsT uepThl cX0ACTBa U pa3INyMs C
JPYTUMH TPYIIIaMU KUBOTHBIX.
[TonroroBka 000pya0BaHUS AJIS OIBITOB.

3HAKOMSTCSI ¢ OCHOBHBIMHU
(U3UOIOTrMUECKUMH CBOWCTBAMH YeJI0BEKa
HeiiporymopanbHas perynsuus GyHKIUi
OpraHusma.

Bnyrpennssa cpena
opranusma. [1ocTosHCTBO BHYyTpeHHEN




@OYHKIHMOHAIbHBIE CUCTEMBI.
besycnoBHbIE pedieKch
YeJI0BEeKa.

4-BuyTpeHHsis cpena
opranusma. IToctosiHCTBO
BHYTPEHHEU Cpe/Ibl
opranusma.l'omeocras.
Kposb. Knunnueckuit
aQHAJIM3KPOBU YEJIOBEKA.
3alUTHBIE CBOMCTBA KPOBHU.
CaepThIBaHHE KPOBHU.
Nmmynurer. TkaneBas
HECOBMECTUMOCTb. [ pynmsl
kpoBu. OnpezneneHue rpynmn
KkpoBu. [lepennBanue KpoBu.
5- Ctpoenue u GyHKIUU
OpPraHoBKpPOBOOOpAIICHUSI.
Mopdosorus u Gpu3HOIOTHS
cepana.

6- Onepanuu Ha cepie.
Peanumanus. [Ipuemsl pe-
aHUMAaIlMOHHLIX TEUCTBUM.
[IpoBogsmas cucrema
cepana. [[BrmxkeHue KpoBu
0 cocyiam.

7- pixanue. Bo3mymiHas
cpena.l’'a3000MeH B JIETKHX
U TKaHSX.

8- IumeBapenue.
[TuTaTenbHbIEBEIIECTBA U
MUIIEBbIC TPOAYKTHI.

9 Meroapl U3yYCHUS
byHKIMHA
MUIIEBAPUTEIBHBIX KEJE3.
10- BH/I u ncuxoorus.

HponcxomneHHe H HCKOTOPLIC
0COOEHHOCTH ICUXUKH. HaMHTB,

MBIIIJICHUEC, PCYb. Buasl namsitu.

3akonbl mamsTy. [IpaBuna
3alOMUHAHUSL.

11- M3yueHue 10ruuecKkoro
MBILIUIEHUS], BIUSHUE TIO3bI HA
pe3ynbTaT AeATENbHOCTH.

12- Omouuu. TemnepameHr.
Xapakrep. OnpezeneHne TUIIOB
TeMIepaMeHTa. DMOIMU U
MHUMHKa JIMIA

Cpenbl opraHusma. Yuarcs onpeiemsiTh
TCPYIIBI KPOBU. 3HAKOMSITCS U y4aTCst
IpyueMaM PEaHUMAlMOHHBIX JICUCTBHUIA.
3HAKOMSATCS CO CIOCOOAMHU JIbIXaHUS.
3HAKOMSITCSI C

METOJaMH U3y4eHUsT (HYHKIUHN THIIe-
BAPUTEIIbHBIX KEJE3.

VYuyatcst onpenensite 00beM MaMsTH,
BBISICHSIIOT CITOCOOBI 3aIIOMUHAHUS U
pa3BUTHA IaMATU U 00beMa BHUMAHHUSL.
[IpaBuna 3anomunanus. OnpeneneHue
TUTIOB TEMIIEpAMEHTA. DMOIIUU U MUMHUKA
muua. [TpoBoaar uccnegoBanus u
COCTAaBIIIOT OTUETHI 110 TeMaM: 1.Biausgnaue
(GU3HYECKUX HArpy30K HA Pa3BUTHE
MBIIIIEYHON CHCTEMBI

2. Vicropust OTKPBITHSI KIIETKH

3. BpeI[HI)Ie IMPUBBIYKA U X BIUAHNUEC HaA
310POBEEC YCIOBCKA

4. CriocoOBbl yITy4IIeHUs TaMsTH.

Co3znanue npe3eHTaIuy, MyOIuKaIUy,
cTeHaa, albooMa.

3anuTa npoeKTa

Hudposoiit Mmukpockon,
Mukponpenaparol, Llndgponas
Jadoparopus no ¢pusznosioruu (udposoii
AATYHK apTepUAJbLHOI0 1aBJIeHHUS,
gatauk JKI', maTunk apIXxaHus, JTaTYNK
YacTOThI IbIXaHMs1), HOYTOYK

Tema 5.
OO0mebunonoruue
CKHE
HCCIIEIOBAHUS

1-I'eneTnka Kak Hayka.
OcHOBHBIE METO/IbI U3YYEHHUS
TEHETHKHU.

2-IIpucnocoOaeHHOCTh

3HAKOMSITCSI ¢ UCTOPUEH BOSHUKHOBEHUS
HAyKH T€HETHKA. 3HAKOMSTCSI C OCHOBHBIMU
METO/IaM1 U3y4eHUs TeHeTUKU. Mo1ebHbII
00BEKT TeHETUKH — TIJI0JI0BAsi MYIIIKa
nposoduna. Coaepkanue npo3odun Ha




(5 yacoB)

OpraHnu3MoOB U €€
OTHOCHUTCIIBHOCTD.

3- Biusiaue sKoIornYecKux
(hakTOPOB HA OPTaHU3MBI.

4- DKOJIOTUYECKUN MOHUTOPUHT .
Omnpenenenne coiepkaHus B
BOJI€ 3arPSI3HSIONINX BEIECTB.

5- Dxonornyeckue
XapaKTePUCTHKH BUA (IKOJIOTH-
yeckasi HUILa)

NATATEIbHBIX cpeaax. Pemaror 3axaun Ha
HacJe10BaHus IPU3HAKOB B F1 nipu
MOHOTHOPUIHOM U AUTHOPHIHOM
CKpELIMBAHNM.

N3y4daroT npucnoco6IeHHOCTh OPraHU3MOB
U €€ OTHOCUTEIbHOCTb.

N3y4atoT BIMSHUE SKOJOTUIECKUX
(dakTopoB Ha opranu3Msl. [IpoBoasT
AKOJIOTUYECKUH MOHUTOPUHT. OnpeaenstoT
COJICpKaHMS B BOJIE 3ar PAZHSIOMINX
BEIIECTB.

CoCTaBISIOT YKOJIOTHYECKUE
XapaKTepI/ICTI/IKI/I BHUIAa. COCTaBJ'ISII-OT OTYCTHhI
MPOEKTHBIX U UCCIIEA0BATEIHCKUX PabOT 10
TEMaM:

1.Hay4uHbI€ OTKPBITHS B TE€HETHKE.

2. Briustaue sxonorudeckux paxkTopos Ha
OPraHu3MBbl.

3. 3aBHCHMOCTh BHI0BOTO PA3HOOOpa3us OT
3KoJIOTHYecKuXx ycnmoBuil. Co3nanue
npe3eHTaluy, MyOoIuKalm, CTeHa,
anpOoma.

3anuTa npoeKTa

Hudposoiit Mmukpockon,
Mukponpenaparsol, lludgponas
Jaboparopusi Mo 0MoJ0ruM (IaTYUK
ocBellleHHOCTH, 1aTuukK pH), HOyTOYK

KJI.: IIKOJIbHBIN MpakTuKyM. — M.: Bianoc, 2013.
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