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IMosicHUTeIbHAA 3ANMCKA

[Iporpamma BHeypouHO# nesrenbHOCTH «MccrnemoBanus B Ouosiorumm» st oOyuatomumxcs 10 -11 kmaccoB cocraBieHa Ha ocHoBe dDemepanbHOTO
rOCy/IapCTBEHHOT'O 00pPa30BAaTEIBHOTO CTaHAAPTa CPETHETO OOIIero oOpa30BaHUs, YTBEPKICHHOrO TpHKazoM MUHHCTEpCTBa 00pa3oBaHUSI M HAYKU
Poccutickoit ®eneparun ot 17.05.2012 1., a Takke mporpamMmbl 3JEKTHBHBIX KypcoB «buomorusa. 10 -11 xmaccel, (aBroper: B. . Cusornasos, U. b.
Mop3aynosa. Coopuuk 4., u3a. poda, 2014).

[Iporpamma «VccnenoBanusi B OMOIOTHM» OTHOCUTCS K OOLIEMHTEIUIEKTYaIbHOMY HANpaBICHUIO BHEYPOUHOU nesTenbHocTH yyamuxcs 10 - 11 kimaccos.
Cpox peai3aiiuy mporpamMmmsl - 2 roja.

B nanHOM Kypce MMeeTcs BO3MOXXHOCTh MOBTOPHUTh U YIIIyOUTh 3HaHUS MO pazzieniaM Ouojoruu yyamumucsa 10-11 kimaccoB, 4TO MOXKET MPUTOIUTHCS
npu moArotoBke K EI'D, a Takke chopMupoBaTh MPAKTHUIECKHE HABBIKK U PA3BUTh HCCIICIOBATEIILCKUE YMEHUS YIAIIUXCS.

OI'OC cpennero obpazoBaHus TpeOyeT HCIIOJIB30BaHMS B 00pa30BaTEIbHOM IMPOIECCE TEXHOJIOTUH AEATEeIbHOCTHOTrO Tuma. MeToasl MpOEeKTHO-
HCCJIEIOBATEIILCKOM JISATEIILHOCTH ONPEACIICHBI KaK OJTHO M3 YCIIOBUH peall3aliui OCHOBHOW 00pa3oBaTeNbHOM mporpaMMbl. COBpEMEHHBIE Pa3BUBAIOIIUE
MPOrpaMMBbl BKIIFOUAIOT MPOEKTHYIO JAEATENLHOCTh B COAEPIKAHHME PA3JIMYHBIX KYpPCOB M KYypCOB BHEYPOUHOW NEATEIbHOCTU. 3HAHHMS U yMEHHS,
HEOOXOMUMBIC [UUIsl OpPTraHM3AIMH TPOCKTHOW W HCCIIEIOBATEIBLCKONH JCATENLHOCTH, B OyIylIleM CTaHyT OCHOBOW JIJIi OpraHW3aliil HayIHO-
HCCIIEIOBATENLCKOM AESITENFHOCTH B By3aX, KOJJIEMKaX, TEXHUKyMax U T.J1. KpuTepuem ycrnenHocTy noipocTka CTAaHOBUTCS HE CTOJIBKO PE3yIbTaTUBHOCTh
B M3YYCHHH IITKOJBHBIX MPEIMETOB, CKOJHKO OTHOIICHHE YEIIOBEKAa K BO3MOXHOCTSM COOCTBEHHOI'O IMO3HAHUS W TpeoOpa3oBaHUS MPUPOJIBI, UCTOPUH,
camoro ceos.

B kypce «MccnenoBanusi B OMOIOTUMY MOKHO BBIJCIUTHh TPU OCHOBHBIX HAIIPABJICHHUS:

1. UccnenoBanus U3 )KU3HU PACTCHUIA.

2. VccnenoBanus U3 )KM3HU KUBOTHBIX.

3. buonoruueckue uccie0BaHMs YeI0BEKa.

Takoke MpeIoKEHO HECKOIBKO padOT SKOJIOTHUECKOM HAMPABIEHHOCTH.

Hean kypca:

-pacumpeHue Kpyro3opa o OCHOBHBIM BOIIPOCaM OHOJIOTHH;

- pa3BUTHUE UCCIEIOBATEIBCKUX YMEHHUM.

3anaum:

- pacIIMPUTh KPYT0O30p YHALIUXCS M0 OTACNbHBIM BOIIpocaM (U3HOIOTHHA U aHATOMUU )KUBBIX O0OHEKTOB;

- IOKa3aTh 3aBUCUMOCTD KUBBIX OPTaHU3MOB OT PA3HOOOPA3HBIX HKOJIOTHIECKUX (aKTOPOB;

- MPOJOJIKUTH Pa3BUTHE CIOCOOHOCTH y4YalIMXcs K MBICTUTEIBHBIM OMEpalUsIMU — aHAU3y, CHUHTE3y, CPaBHEHHIO, 0000IIEeHNI0, KIacCH(pUKAIIUU, a
TaKKe MX MPOU3BOIHBIM — TBOPUECTBY U aOCTparupoBaHUIO;

- TMPOJOIKHUTH OOyuYeHHE MIKOJIHHHUKOB CIOCO0aM CaMOCTOSITENIbHON OpraHu3aldy  Y4eOHOM JesSTeNbHOCTM — MOTHBAIlMH, IUIAHHUPOBAHMUIO,
CaMOKOHTPOJII0, pedICKCHUU TIPU BHITIOJHEHNUN UCCIIEA0BATEIbCKUX U MPOEKTHHIX padoT;

- IPOJIOJDKUTH OOYUYEHHE ydaluxcst paboTe ¢ pa3IMuHbIME HCTOYHUKAMH HH(pOpMAaIIHH, BKIIIOUYasi JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI.

IlnanupyemMsble pe3yibTaTbl OCBOCHHUS Kypca
B pesynbTare BHEYpOUHO NEATEIHLHOCTH Y BBITYCKHUKOB CpeIHEN MIKOJbI OyayT chopMHpOBaHbI TUYHOCTHBIE, T03HABATEIbHbIE, KOMMYHUKAaTUBHbIE U
peryiasSTHBHbIE YHUBEpCaIbHbIE yueOHbIE EUCTBUS KaK OCHOBA y4eOHOTO COTPYJHUYECTBA U YMEHHSI YUUTHCS B OOIIICHUU.
JIN4YHOCTHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:
YHAUUUCA HAYHUMCA:
- MIOJIOKUTEIIBHOMY OTHOIIEHHIO K HCCIIE0BATENBCKOM JAESTEIBHOCTH;



- IpUOOPETET MHTEPEC K HOBOMY COZAEPIKAHUIO U HOBBIM CIIOCO0AM MMO3HAHMS;

- COPMEHTHPYETCS Ha MOHMMaHWE MPUYUH ycIieXxa B MCCIeA0BaTENbCKON IeATEIbHOCTH, B TOM YHCIIE HAa CaMOaHAIM3 U CaMOKOHTPOJb pe3yibTaTa, Ha
aHaJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM KOHKPETHOM 3ajjaue, IOHUMaHUeE NPEUI0KEHUN 1 OLIEHOK YYUTENIs, B3POCIbIX, TOBAPUILEH, pOIUTENEH;

- IPUOOPETET CIOCOOHOCTH K CAMOOIICHKE HAa OCHOBE KPUTEPHUEB YCIEIIHOCTH UCCIIEeI0BATENIbCKON A TETbHOCTH.

YUauuiica nOJaAyuunm 603MONCHOCMb 015 (POPMUPOBAHUA

- BHYTPEHHEH MO3UIMU Ha YPOBHE MOHHUMAHUS HEOOXOAMMOCTH HCCIIEAOBATEIbCKON N1EATEIbHOCTH, BBIPaXXEHHOIO B MPeo0siaJaHu MMO3HABATEIbHbBIX
MOTHBOB U IIPEANIOYTEHUH COLUAIBHOIO CII0OCO0A OLIEHKH IEATEIbHOCTH;

- BBIPKEHHOM 1M03HaBaTEIbHON MOTUBALINU;

- YCTOMYMBOT'0 UHTEPECA K HOBBIM CIIOCOOAaM IO3HAHUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

YUAULUIICA HAYYUMCA

- IPOBOJUTH MCCIIE0BAaHUS O0BEKTOB )KUBOW IPUPO/IBL;

- 00BSICHATH 00IEONOIOrHYECKuEe 0COOEHHOCTH;

- pacrmo3HaBaTh METO/bI H3y4eHUsI O0BEKTOB KUBOM MPUPO/IBL;

- paboTaTh ¢ 1a00PATOPHBIM 00OPYIOBAaHUEM H ITPHEMaMH PabOThI C HUM;

- 00BACHATH (PU3HOJIOTHYECKHE MTPOLIECCHI, MPOTEKAOIINE B )KUBBIX O0BEKTAX;

- 00BSCHATH aHATOMHYECKOE CTPOCHHUE )KUBBIX O0OBEKTOB;

- OCYILIECTBJIATH MOUCK HYXHOW MH(OPMAIIMH 7S BBITOJIHEHHs y4eOHOTO MCCIIEeOBaHMS C UCTIOJIb30BAaHUEM YUEeOHON U JOTOIHUTEIBHON TUTEPaTyphl B
OTKPBITOM WH(POPMALIMOHHOM MIPOCTPAHCTBE, B T. 4. KOHTPOJIHPYyEMOM IpocTpaHcTBe MHTEpHET;

- HCIIOJIb30BATh 3HAKHU, CHMBOJIbI, MOJIEIIM, CXEMBI JUJIsl pEIICHUS T03HABATENbHBIX 33/1a4 U MPEACTABICHUS X PE3YyIbTaTOB;

- BBICKa3bIBAaThCSl B YCTHOM M MUCbMEHHOM (popmax;

- OPUEHTHUPOBATHLCS HA Pa3HbIE CIIOCOOBI PEeLICHHs T03HABATEIbHBIX UCCIEN0BATEIbCKUX 3a/ay;

- aHaJIM3UPOBATH OOBEKTHI, BBIACIATH TJIaBHOE;

- yCTaHaBJIMBATh PUUYUHHO-CIIEICTBEHHbBIE CBSI3H;

- CTPOUTH paccykaeHusi 00 00BEKTE;

- BUJETHb NMPOOJIEMBI, CTaBUTh BONPOCHI, BBIIBUTATh T'MIIOTE3bl, IJIAHUPOBATh M NMPOBOAUTH HAOIIONEHUS M SKCIEPUMEHTHI, BBICKA3bIBaTh CYXKICHHS,
JieN1aTh YMO3aKJIIOUEHUS ¥ BBIBOJbI, apI'yMEHTUPOBATH (3aIIMILATh) CBOU UJIEH.

yuauwguiica noJayuum 603MONCHOCMb HAYUUMbCA:

- paboTaTh ¢ FOTOBBIMHM MUKpOINpENapaTaMy U U3roTOBJISITh MUKPOIIPENaparhl;

- CTaBUTb (PU3MOJIOTUUECKUN IKCTIEPUMEHT;

- paboTaTh ¢ ONTHYECKUMHU TPHOOpaMu U 1abopaTOPHBIM 000PYIOBaHUEM;

- MOIOMpaTh OOBEKT JUIsl SKCIIEPUMEHTA B COOTBETCTBUH € TIOCTABICHHBIMU 3a/1a4aMU;

- YETKO U JJAKOHUYHO (POPMYIHPOBATH LIETTU U BBIBOJbI SIKCIIEPUMEHTA;

- Ipu 0POpPMIICHUH PabOT COOJI0aTh HATJISTHOCTh, HAYYHOCTh U 3CTETUYHOCTb;

- IPOBOJUTH SKOJIOTUYECKUIT MOHUTOPHUHT;

- 0(OPMIISATH IKOJIOTUYECKHE MACTIOPTa;

- 00BACHATH HeKoTOphIe acniekThl 30K;

- OCYILIECTBIATh PACHIMPEHHBIM MOUCK MH(OpPMAIMM B COOTBETCTBUH C MCCIIEAOBATEIbCKON 3a/1adell ¢ MCIIOJIb30BAaHHEM PECYpPCcOB OMOIMOTEK U CeTH
WNHTepHerT;



- (hukcupoBaTh HH(OPMAIHIO ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

- OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOU hopme;

- CTPOUTH JIOTHYECKOE PACCYKJICHHE, BKIIOYAIOIEe YCTAHOBJICHUE PUYUHHO-CIIC/ICTBEHHBIX CBS3EH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

YVUAWUIICA HAYUUMCA

- IOIIyCKaTh CYIIECTBOBAHUE PA3IMYHBIX TOYEK 3PEHUS;

- YIYUTBIBaTh pa3Hble MHEHUS, CTPEMHUTHCS K KOOPIMHALINH;

- (popmynrpoBaTh COOCTBEHHOE MHEHHE U MTO3UIHIO;

- IOTOBApUBATHCS, TPUXOJUTH K 00IIEMY PEIICHUIO;

- cOOJI0IaTh KOPPEKTHOCTh B BBICKA3bIBAHUSX;

- 3a71aBaTh BOIIPOCHI IO CYIIECTBY;

- UCMOJIb30BaTh peyb JJIs PEryJIsUN CBOErO JEHCTBHUS;

- KOHTPOJIMPOBATDH JIEHCTBUS MAPTHEPA;

- BIIQJICTh MOHOJIOTUYECKON U AUATOTH4YeCcKor (hopMaMu peuu;

- HaXOJIUTh HH(POPMAITUIO U BBISBIIATH TJIABHOE;

- COCTaBJIATH IJIaH UCCJIEIOBAHMS U BBIIEIATH [VIABHOE B IPE3CHTALINH.

YVUAWUIICA ROYYUM 603MOICHOCHb HAYYUMbCA:

- YUUTBHIBaTh pa3HbIE MHEHUSI U 00OCHOBBIBAThH CBOIO MO3HUIIUIO;

- AQpryMEHTHPOBATH CBOIO MO3UIMIO0 U KOOPJAMHHUPOBATH €€ C TIO3UIIUEH MTapTHEPOB MPHU BHIPAOOTKE OOIIETO PEUICHUsI B COBMECTHOM JIEATEIIbHOCTH;

- C y4eToM Ielieii KOMMYHUKAIIMHM JTIOCTaTOYHO MOJHO M TOYHO MepelaBaTh MapTHEPY HEOOXOIUMYyH HH(POPMAIUI0 KaK OPHUEHTHUP AJS MOCTPOSHUs
JICHCTBHUS,

- JIOMyCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Y JIFOJIeH pa3HBIX TOYEK 3PEHHUS, B TOM YHCIIE HE COBIAJIAIONINX C €r0 COOCTBEHHOM, U YUUTHIBATh MO3UIUIO
napTHepa B OOIIEHUHU U B3aUMOICHCTBUH;

- OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh MapTHEPAM B COTPYIHUYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIIb;

- YCTaHaBIIMBATh CBSI3b OKPYXKAIOIIEH Cpelibl C 00 BEKTaMH KUBOU MPUPOJIBI.

PeryasiTuBHbIe yHUBepPCaJIbHbIC YUeOHbIE 1eliCTBUA

YUAWUIICA HAYUUMCA:

- IPUHUMATh U COXPAHSITh YUeOHYIO 3a/1a4y;

- YIYUTBIBaTh BBIICJICHHBIE YUYUTEIEM OPUEHTUPHI IEHCTBHUS;

- INIAaHUPOBAThH CBOU JCHCTBUS;

- OCYIIECTBJISITh UTOTOBBIN U MTOIIArOBBIN KOHTPOJIb;

- aJICKBaTHO BOCIPUHUMATh OLIEHKY YUHUTEJI;

- BHOCHTh KOPPEKTHBHI B ICUCTBHS HA OCHOBE UX OIICHKU W y4eTa CACIIaHHBIX OIHNOOK;

- BBITIOJIHSATH y4eOHbIE IeCTBUS B MaTepuase, peuu, B yMe.

YVUAWUIICA ROTYYUN 603MONCHOCHL HAYYUMbCA .

- IPOSIBIISATH NMO3HABATEIbHYIO HHUIIUATUBY;

- CaMOCTOSITEIILHO YIYUTHIBATh BBIICJICHHBIE YUYUTEIEM OPUEHTUPHI IEHCTBHS B HE3HAKOMOM MaTepuale;

- MpeoOpPa30BBIBATH MPAKTHUECKYIO 33/]a4y B TIO3HABATEIbHYIO;

-CaMOCTOSITEITLHO HAXOJUTh BAPUAHTHI PEIICHUS TTO3HABATEIILHON 3a/1auHu.



O0mas xapakTepucTuKa Kypca

[IporpaMMa BHEYpOUHOU JEATENBHOCTH MO OOUIEMHTEIUIEKTYalbHOMY HarpaBieHuto «lccrienoBanust B OMOJIOTHM» B TOJTHOM MEpE COOTBETCTBYET
MOJIOKEHHUSIM KOHIIETIIIUHN 00yueHus. OHa MMO3BOJISET YYaIMMCSl OCYILIECTBUTH SBPHUCTUUYECKHE POOBI, OLIEHUTH CBOM MOTPEOHOCTH M BO3MOXKHOCTH.

[Iporpamma paccuntana Ha 68 yacoB, o 1 yacy B 10 u B 11 kiacce.

[Tporpamma coctaBiena ¢ yuetom tpedoBanuii ®I'OC. [IporpamMma cOAepUT 3HAHUS, KOTOPHIC BHI3BIBAIOT y yYaIIUXCs MMO3HABATEIBHBIA WHTEPEC H
MIPEJICTaBJISAIOT LIEHHOCTh IpU MOAroToBKe K cnade EI'D mo Guonoruu, a Takxke A 00ydyeHus B By3ax. B aToM 3akirodaeTcst eée MOTUBUPYIOLIHH MOTEHITHAIL.
3HaHus, OyYSHHBIE TPH 00YYEHHUH 10 JAaHHOH Mporpamme, CloCOOCTBYIOT (POPMHUPOBAHUIO COLMATBHO AKTUBHOM JTMYHOCTH.

Oco0eHHoCTH coiepKaHUsI IPOrPaMMBbl U BUBI JEATEIBHOCTH y4YaIllUXCS B XO/I€ OBNIAJICHUS 3HAHUSMU U YMEHHUSIMHU, IPEIyCMOTPEHHBIMU MIPOTPAMMOH,
JIAIOT BO3MOXKHOCTB JISI UCTIOJIL30BAHUS PA3IMIHBIX METOMO0B U (popM 00ydeHUs (MHAUBUAYAIbHBIX, TPYIOBBIX, HATJISTHBIX, CIIOBECHBIX: TEOPETUICCKIEC
UCCIIETIOBAHMS, CAMOCTOSITEIbHBIC IBPUCTUUYECKHE TPOOHI).

CopepxaHue HpoOrpaMMbl paclpeiesieHO BO BPEMEHM € YYETOM €ro JOCTaTOYHOCTH Ul KadeCTBEHHOIO HW3YYEHHs MaTepuana U IOIYy4eHHs
3arIaHUPOBAHHBIX PE3YIbTATOB.

OcHoBHbIE MeTOABI U (popMBI PadOTHI € 1€THMM.

OCHOBHBIM METOAMYECKHUM IMOJXO0JIOM B pPaMKaxX JAaHHOW MPOrpaMMBbI SIBISETCS «HATYPAIUCTUYECKUI» MOAXOJ - T.e. 00y4eHHe U BOCIHUTAHUE JeTel Ha
MIpUMeEpEe KUBBIX, «PeaTbHBIX» 00BEKTOB, CYIIECTBYIONINX B €CTECTBCHHBIX YCIIOBHUSX.

CemuHap u Jeknusi Kak ¢opma oOydeHUs NpeanojiaraeT O3HAKOMIIGHHE YYallMXCs C OCHOBAaMH MCCIIEIOBATENbCKOM pabOThl: MOATOTOBKOH K
HCCIIEIOBATEILCKOW padoTe, COCTABICHUEM IIJIaHA MCCIIEI0BATEIbCKONH pabOTHI, MPOBEICHUEM HCCIIEeIOBaHUsA, O(OPMIIEHUEM HCCIIEA0BATEILCKON PadOTHI,
MOATOTOBKOM K 3aIIUTE PabOTHI.

IKCKypCHOHHAsA (hopMa 00ydeHHs MIPEANOIaracT O3HaKOMJICHUE YUalllUXCsl C peaJIbHBIMU 00bEKTaMU U SIBJICHUSIMH IIPUPOIbI

CamocTrosiTe/ibHAs MccieI0BaTeIbCcKast padoTa (MPOEKT) ydYallMXCs BKJIOYAeT: IOCTAHOBKY IleNied M 3ajad KCCIeAOBaHUSA, BBIOOP METOAMKH,
IUTAaHUPOBAHUE HCCIeI0BaHus, cOOp MaTepuasia, ero nepBUYHyr0 00pabOTKy, aHAlU3 U OCMBICIEHUE MOJIYYEHHBIX JAaHHBIX, HAallMCAaHUE OTYeTa (CTaThy,
MIPOEKTa), €T 3alIUTy Ha KOH(PEPEHIINH.

[Ipu BBITIOTHEHUU CaMOCTOSITEIBHBIX UCCIEIOBATENILCKUX PabOT ydamuecss MOTYT TMOJIb30BaThCsl METOAMYECKUMH AJIrOPUTMAMM, KOTOPBIEC SBIISFOTCS
HEOTHEMJIEMON COCTAaBHOM YacThIO MPOTPaMMBbI M MO3BOJISIOT B OOIIMX YepTax BECTU MCCIEAOBAHUS CaMOCTOSATENbHO. DYHKIUS MpenoiaBaTeieil Ha 3TOM
OTPaHUYUBAIOTCS KOHCYJIBTAIUSAMU U OOLIUM «KYPHUPOBAaHUEM) IIpoLiecca pabOTHI.

Conep:xxanue Kypca BHeypouHOIi nesitejibHOCTH «ccienoBanusi B 0M0JI0T MM

Tema 1. Buosnorust u 06.1acTu ucciaegoBanus. (3 yaca)

Beenenune. buonorus u o0iacT MCCIICOBaHMA, BO3MOXKHOCTH NMPUMEHEHHS PE3yJIbTaTOB HccienoBanus. CaMble HHTEPECHBIC HAyYHBIC OTKPBITHS B
ouonorun. Omucanue 3agad W OOIIeH CTPYKTYpbl HCCIENOBATENbCKON HesTenbHOCTH. PaboTa ¢ kHUTOH, HaydHOW mnuTepaTypoil. Mcmonb3oBaHue
oOpazoBarenbHbBIX pecypcoB cetu MHTepHeT. OCHOBHBIEC TOCTYITHBIE METO/IbI UCCIICTOBAHMS

IIpakmuyeckue pabomut.

Hcnons3zoBanne 00pa3oBaTeIbHBIX PECYpPCOB ceTH MHTEpHET.

ITpaBuna opopmieHne HaOIIOACHUH.

Tema 2. UccienoBaHusi U3 Ku3HH pacTeHuii. (19 yacos)

[TpaBuia paboThl C MEKPOCKOIIOM U OMOJIOTHYECKHM 000py1oBaHUEeM. TexXxHHKa

0€301MacHOCTH.

Oco0eHHOCTH UCCIIeIOBAHMS 110 U3YUYEHUIO KU3HU pacTeHuil. [loaroroBuTeNnbHBIE paOOTHI MO YIEOHBIM OMBITAM C PACTEHUSIMHU.



CrtpoeHre 1 XMMUYECKUH COCTaB KJIETKM pacTeHuid. OpraHbl pacTeHH M uX KjieTouHoe crpoeHue. Kierounas memOpana u ee ¢yHkiun. OCHOBHBIE
BELIECTBA PACTUTEIBHON KIIETKH. [[pUroroBineHre MuKponpenapara 1 pacCMOTPEHUE PACTUTEIIBHOM KIIETKH B MUKPOCKOII.

OnbITHI 10 NOCTYIIJIEHUIO BEUIECTB B PACTUTEIBHYIO KIIETKY.

HcTopust OTKpBITHA M W3Y4YEHMs KJIETOYHOIO CTpOeHUs pacTeHMi. OCHOBHBIE CBOMCTBA LUTOILIA3MbI. JIBM)KEHHE LIMTOIUIA3MBbl B KieTKe. OpraHouabl
KJIETKU. BKiltoueHus u 3anacHble BellecTBa B KieTke. Kpucrammueckre BKIIOUEHHS B KJIETKE. 3HaUEHUE 3alIaCHBIX BEILIECTB B KIIETKE.

®otocunte3. Mcropus oTkpbiTHs mpouecca ¢porocuHTe3a. JIuer kak opran gorocuHTe3a. Xiopomiaactel U xjgopodpmui. KocMudeckas poib 3e1€HOro
pacteHus. MexaHu3M M XMMHU3M Tporecca (HOTOCHHTE3a. BimsHue OKpyKaloummx YCJIOBUH Ha QorocuHTe3. BiusHue Temmeparypsl Ha (DOTOCHHTE3.
Bnustaue yriiekucioro raza Ha pOTOCHHTE3

Bonausiil pexxum pacteHuil. Poibs Boabl B )kxU3HU pacTeHui. Iloriomenue Boasl KOpHAMU pacTeHuid. [IyTtu nepeasukeHus Boasl 10 pacteHuro. KopHesoe
JaBlieHHe, TpaHcupanus, ryrraius. Vizydenue gpusnonornyeckux ocoOeHHOCTEH pacTeHUH pa3HbIX MECT OOUTaHHUS.

Crpoenue kopHs. CTpoeHHE KOHYca HapacTaHus KOPHsI MIIEHUIbI. POJIb OTJIENbHBIX MUHEPAJIBHBIX AJIEMEHTOB B pacTeHUU. M3yueHne norioueHus BO bl
KOPHEM M €€ Nepe/IBUKEHNE B cTe0elb (KOPHEBOE aBJICHUE).

JlbixaHue. 3Hau€HUE AbIXaHUA B KU3HU pacTeHuil. dusnonornyeckue U OMOXMMUYECKHE OCHOBBI AblxaHus. Knerounoe ctpoenue nucta. [lormomenue
KHCIIOPO/1a P JbIXaHUH JIUCTHEB, CTEOJIS U KOPHSL.

Poct u nBwxkenue pacrennii. O0mme nouatust o pocte pacrenuii. assl pocta. BHyTpennue ycnoBus pocra pacrenuil. Konyc napacranus cre6mns. Poct
noOera. Paznpaxumoctb pacteHuid. [IBmxkeHue pacteHuid. JlucroBass mo3auka. dororponusm, reorponusMm. Hactum m Hyrauuu. PocToBble NBHXKEHHS
pacTeHUi 10/l BIUSHUEM CBETAa — TPOIU3MBI.

ITpucnocobneHHOCTh pacTeHuid k cpene oOutanud. Ilepmonuueckue sBiaeHus B xku3HM pacteHuid. Jlucroman. Ilepuon mnokost. 3UMOCTOMKOCTH U
XOJIOJIOCTOMKOCTh pacTeHuii. MOp030yCTOWYMBOCTh pacTeHuid. Mi3ydeHne mpucinocoOIeHHOCTH paCTeHUH B HAIIIEH MECTHOCTH.

Pa3Butre u pasmHo)keHue pacteHuid. InnuBunyaibHoe pasButue pacteHuil. PakTophl, ONPENEIAOIUE Pa3BUTUE pacTeHU. Pa3MHOXkeHUEe pacTeHUN.
Oco0eHHOCTH CTpPOEHUs] OpraHoB pa3MHOKeHUs pacTeHuid. [Iputbna. I'erepoctmnus (pazHocTonOuyaTocTh). IlpucnocobiieHns K ONBUICHUIO Yy pacTEeHUM.
BereratuBHoe pasmHokeHue pactenuil. [IpuBuBka. JKu3Hp pacTeHns Kak 1eJI0ro OpraHu3ma.

JlabopaTopHbIil NPAKTUKYM:

Texnuka 6ezomacHoctu. [IpuroroBieHne MUKpoIpenapara paCTUTEIbHOM KIETKH.
2. OTBITHI 1O TIOCTYIUICHHUIO BEIIECTB B PACTUTEIIFHYIO KIIETKY.
3. Bunusnue tremnepatypsl Ha ¢poTocuHTes3. [locTpoeHne TeMnepaTypHoi KpuBoil. BiausiHue yriekuciaoro raza Ha (pOTOCHHTE3.
4. Bopanblil pe’kuM pacTeHUI: UCIIapeHUE BOJIbI JUCThSIMU IPU Pa3HBIX BHEIIHUX YCIOBHSX.
5. H3ydeHue cTeneHH 3arpsa3HEHUs BO3/1yXa 10 JIUCThSIM.

HccnenoBarenbckue M NpoeKTHbIE padoThI:

1. Biiusinue pakTopoB BHELIHEH Cpe/ibl Ha POCT U Pa3BUTHE PACTEHUH.

2. BniusiHME TeMIiepaTypHBIX YCIOBHN M YTIIEKHCIIOTO Ta3a Ha Iporecc POTOoCHHTE3a.

3. OnpenesneHre CTENEHN 3arpsa3HEHUs BO3/1yXa 10 JIUCThSIM PACTCHHMA.

4. Ce30HHbBIEC U3MEHEHUS B )KU3HHU PACTEHUN Halle MECTHOCTH.

Tema 3. UcciienoBaHusA U3 KU3HU KUBOTHBIX (20 yacoB).

OcCHOBHBIE METObI UCCIIEJOBAHMSI 32 KU3HBIO )KUBOTHBIX.

becriozBoHOuHBIE )XMBOTHBIE. [IpocTeiimne n kumeyHonosnocTHsle. IIponeces! xku3HeAesITENbHOCTH npocTedmmx. Pasnpaxumocts. IIutanue. Boinene-
HHE. [[BHKEHHE MPOCTEUINX U KUIIEYHOMOJIOCTHBIX.

Crpoenue Tena >XMBOTHBIX. OCOOEHHOCTH CTPOEHHUS U (YHKUMU KOXHU M €€ HPOM3BOJIHBIX. Mopdosnornyeckre M (pU3NOIOTHUYECKHE OCOOCHHOCTH
KOXHBIX jkeje3. CBs3b MEXIy (U3MOJIOTHYECKON NeATeNbHOCThIO OpraHM3Ma XUBOTHOTO U €ro crpoeHueM. Ilnockue u koibuarbie yepBH. [[BuxkeHHe



yepBeil. Paznpaxumocts. [luranue. Ponp 10xaeBbIX YepBeil B epeMeIBaHuy MouBbl. [THsABKU: OCOOCHHOCTH CTPOCHUS, MUTAaHU, ABWKCHHUS. 3HAYCHUE
MUSABOK.

[MumeBapenue. CymHOCTb MpoIecca MUIIEBapeHUsl y OECII03BOHOYHBIX U MTO3BOHOYHBIX JKUBOTHBIX. DBOJIOIUS CHCTEMBI OPTaHOB nuiieBapenus. [Tuie-
BapcHUE B POTOBOM IOJOCTH M Xkeiynake. lIuimeBapeHue B jKemylnke >KBauHbIX JKMBOTHBIX. lIumieBapenue B kumeuHuke. [IurarenbHble BemiecTsa.
KauectBennsie peakuyu. epMEHTATUBHBIN XapaKTEP PEAKIUI PACILEIIIICHUS TIUTATEIbHbIX BEILECTB.

Jbixanue. @U3noa0rust IbIXxaHus. 3aBUCUMOCTb JIbIXaHHsI aHAMHUI OT ycJIOBUH BHeIIHEH cpesibl. OCOOEHHOCTH JIbIXaHUs NTHIL U HBIPSIFOILUX KUBOTHBIX.
OoOwmeH BemiectB u 3Hepruu. [Tutanue. OOMeH BemecTB — ocHOBHAs (pyHKIus xu3Hu. OOMeH 6enkoB. OOMeH yriaeBozoB U xkupoB. OOMEH MUHEpaIbHBIX
BElIECTB U BOJAbl. Butamuubl. BHemHue npusHaku aButamuHo3a. OOMEH sHepruu B opraHu3Me. BimsHue Temmeparypbl Ha aKTUBHOCTb JKUBOTHBIX U
okpacky Tena. Tepmoperymsiuus. [Ipucnoco61eHHOCTh X0JI0IHOKPOBHBIX U TEIJIOKPOBHBIX )KUBOTHBIX K U3MEHEHUSM TEMIIEPATYPHI.

BuyTpeHHss cekpenns. JKenes3sl BHEIIHEN, BHYyTPEHHEN U CMEIIAHHOM CEKpelM. BHYTpEeHHsIsI CeKpelus y BBICIIUX KUBOTHBIX. | 'OpDMOHBI U MX BIIUSHUE
Ha opranm3M. Jlakranus. OOpazoBaHue U BBIACICHHE MOJIOKA.

HepBhas cucrema u oprassl 4yBCTB. Pa3apakuMocTh ¥ IPOBOAUMOCTb. PazBuTie HEPBHON CUCTEMBI U BPOKJIEHHOE IIOBEJCHUE )KUBOTHBIX. Y CIIOBHBIE U
0e3yciioBHbIE pedierchl. DBomonus BbIcIel HepBHOU AestenbHOcTH (BHJI) y mM03BOHOUHBIX KHUBOTHBIX. AHanm3atopbl. [loBenenue XuBOTHBIX. Bripa-
00TKa YCIIOBHBIX pe(pyIeKCOB Ha IEHCTBHE PA3JIINYHBIX PA3IPAKUTEICH Yy pa3HbIX IPYIII OPraHU3MOB.

JlabopaTopHbIi NPAKTHUKYM:

1. Peakuus npocTedIux Ha pa3aHyuHble pa3IpaXKUTEIH (COJb, YKCYCHAsl KUCIO0TA, CBET).
2. Peakumst moxaeBOT0 YepBs HA JECHCTBUE PA3IIUIHBIX Pa3pPaKUTEIICH.

3. JIBukeHue MeTUIIMHCKOMN MUSBKH.

4. JleficTBHE XeTyJOYHOTO COKa Ha OEJIOK 1 KpaxMai. L[BeTHbIe peakunu Ha OEIOK.

5. BnusHue reMnepaTypsl Ha aKTUBHOCTh 36MHOBO/IHBIX.

HccnenoBarenbckue M NpoeKTHbIE padoThI:

1. Moau¢ukanmoHHas U3MEHYMBOCTh )KUBOTHBIX.

2. [Ipocreiimuye kak moka3aTellb YUCTOThI BOJOEMOB.

3. DKOJIOTN4€eCKHE MOCIEACTBUSA U UX BIMSHUE HA )KUBOTHBIX.

4. Ponb MEIUIIMHCKUX MUSBOK B KU3HU YEJIOBEKA.

Tema 4. UesioBeK Kak 00beKT HccaeqoBanusa B ouosaoruu (15 yacos)

Oco0eHHOCTH IKCIIEPUMEHTAIILHON paboThl ¢ YyeJoBeKOM. YepThl CXOJCTBA U PA3IMYUS C APYTUMHU Ipynnamu XKMBOTHBIX. [loaroroBka obopynoBaHus
JUISL OTIBITOB.

Perynsamus ¢ynkumii opranusma. Opranusm kak nenoe. HeliporymopanbHas peryssnus QyHkuuii opranusma. ['ymopanbHas perynsauust QyHKIUN opra-
Hu3Ma. HepBHas perymsiuus GyHkumii opranuzma. @yHKIMOHAIBHBIE cUcTeMbI. be3ycnoBHbIe pediekchl yeaoBeka.

Buytpennsa cpena opranusma. [1ocTostHCTBO BHyTpeHHeN cpenbl opranusma. ['omeocras. Kposb. KiimHMuYeckuil aHann3 KpOBHU 4YEIOBEKA. 3alllUTHBIC
cBoiicTBa KpoBu. CBepThiBaHuE KpoBU. IMMyHHTET. TkaHeBass HecoBMecTUMOCTD. I 'pyminibl kpoBu. Onpenenenue rpynn kposu. IlepenrBanue kpoBu.

Crpoenue 1 pyHKIUU OpraHoB KpoBooOparieHus. Mopdomorus u pusuomnorus cepana. Onepanuu Ha cepaue. Peanumanus. [lpueMbl peaHMMallMOHHBIX
neiicreuil. [IpoBoasmias cucrema cepana. DIEeKTpUUECKHE SIBICHUS B cepaue. ABToMarus cepaua. Perynsanus cepneunoi nestenbHocTH. [lynbe. [[Bukenue
KpOBH 10 cocynaM. OyHKIMOHAIbHbIE TPOOHI.

Jbixanue. Bo3znymnas cpena. 'a3000MeH B Ierkux U TKaHsX. /[pIxaTrenbHble ABMKEHUS. Perynanus abIxaHus.

[TumeBapenue. [lutarenpHble BelleCTBA U MUILEBbIE MPOAYKTHl. MeToIbl N3ydeHUs (YHKIHMM NUIIeBapUTENbHbBIX XKele3. [lepeBapuBaHe U BcacblBaHUE
numy. Perynsanusa numesapenus. [loanepxanue NOCTOAHCTBA ITUTATENBbHBIX BELIECTB B KPOBU. LIEHTpHI rosioa 1 HaChIILEHUS.



BH/I u ncuxomnorus. [Ipoucxoxxaenne 1 HEKOTOpbIle 0COOEHHOCTH NMCUXUKU. OTpakeHue B )KMBOW M HEXXMBOM mpupoae. OmyeHue u Bocrpustue. M-
JIIO3UH, TpEACTaBIeHUs NamsTu, HaOmoaeHus. OnpexneneHue oObema maMmsATH, oObeMa BHUMaHuA. IlamsTh, MplnuieHue, peub. Buabl nmamsaru. 3akoHBI
namsatu. IlpaBuna 3anmomunanus. M3ydeHue JOTMYECKOrO0 MBIIUICHUS, BIMSHHUE 03Bl HA PE3yJbTaT AEATEIbHOCTU. OMOLMM. TemnepaMeHT. Xapakrtep.
Onpenenenre TUIIOB TEMIIEPAMEHTA. DMOLIMHA U MUMHKA JIMLIA.

JlabopaTopHBIi NPAKTHUKYM:

OmnpeneneHne 4acTOThl CEPACYHBIX COKPAILIEHNUH B 3aBUCUMOCTH OT (PU3UYECKOM HArpy3KH.
2. llpuembl peaHUMAaIMOHHBIX JICHCTBHA.
3.  MUKpPOCKOIIMYECKOE CTPOCHUE KIETOK
4. Hapymenue CBOWCTB O€IKOB MPU ACHCTBUHM HAa HUX aJIKOTOJIS.
5. JletictBue aHTHOMOTUKOB Ha (DEPMEHT CJTIOHBI.

HccnenoBarenbckue M NPOeKTHbIE padoOThI:

1.Bousinue ¢pu3nyeckux Harpy30K Ha pa3BUTHE MBIILIEYHON CUCTEMBI

2. Ucropust OTKPBITHS KIETKU

3. BpenHble IPUBBIYKY U UX BJIMSHUE Ha 370POBbE YEIIOBEKA

4. CiocoObl ynydIlieHus: TaMsITH.

Tema 5. O0meounooruueckue uccijaenosanus (10 yacon)

I'enetnka kak Hayka. OCHOBHBIE METOABI U3YYCHUS TEHETHKH. MOJETbHBIN 00BEKT TeHETHKH — ITUT0/I0Bas Mymika apo3oduina. Conepxkanue apo3ohui
Ha MUTATeJbHBIX Cpeax. AHaIM3 HACIeJOBaHUs MPU3HAKOB B F1 Ipu MOHOIMOPHUIHOM M TUTHOPUAHOM CKpEIIMBAaHUMY.

[TprcnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIHHOCTD.

Bnusiaue sxonoruueckux (akTopoB Ha OpraHU3Mbl. DKOJIOTHYECKUN MOHUTOPUHT. OnpeiesieHue CoepKaHus B BOJE 3arpsI3HAIOIINX BEILECTB.

DKOJIOTHYECKHE XapaKTEPUCTUKHU BUa (IKOJIOrHMUEcKas HULIIA).

JlabopaTopHBIi NPAKTHKYM:

1. AmnHanu3 HacleqoBaHUs NMPU3HAKOB B F1 Tpy MOHOTHOPUTHOM M TUTUOPHUIHOM CKpPEITUBAHUM (HA TPUMEPE MYIITKH TPO30(PHUIIHI).

2. OmbITH MO U3YYEHUIO MPHUCIIOCOOIEHHOCTH OPraHU3MOB K YCIOBHSAM CYIIECTBOBAHMS: MpeBpalleHne Ha3eMHbIX (JOpM pacTeHUN B BOJHYIO
¢dbopMy 1 Ha000POT (TpasecKaHUs, BOAOKpAC, TUrpoduiia).

3. CocraBieHue 3K0JIOTHYECKON XapaKTepUCTUKU BUJ1A, TACHIOPTU3ALNs KOMHATHBIX PACTEHU.

HccnenoBarenbckue M NpoeKTHbIE padoOThI:

1 HayuHble OTKpBITHSI B TEHETHKE.

2. Bnusiue 3K010ru4eckux (GakTOpoB Ha OPTaHU3MBI.

3. 3aBUCUMOCTH BHJIOBOT'O pa3HOOOPa3Us OT IKOJOIMUYECKUX YCIOBUI



TemMaTnyeckoe NJIaHMPOBaAHUE

Tema Coaepixanue Buabl 1eTeJJbHOCTH YYALMXCH
Tema 1. buonorus u Beenenne. buomorns u  oOnactu 3HAKOMSTCST M TOTOBAT cooOmieHuss mo teme «CaMble MHTEpECHBIC
obnactu uccnenosanus (3 UCCIIEIOBAaHUM, BO3MOXKHOCTH NPUMEHEHUS | HAyyHble OTKPBITHS B 00JacTH OMOJIOTMW». 3HAKOMATCA C BHJIAMU
Jaca) pe3yiabTaToB HCCIIEA0BAHUS. Camble | MccnenoBaTeNnbCKUX U MPOEKTHBIX padoT, ¢ 3TallaMu UCCIEI0BATEIbCKON

UHTEPECHbIE  HAy4yHble  OTKPBITUA B | U IPOEKTHOH paboThl.

Oouosnornu. OmnucaHue 3ama4y W 0oOwIEH OcCymiecTBIAIOT TOUCK HYXHOM WHGOpPMALMU JUISL  BBIOJIHEHUS
CTPYKTYpBI UCCIIe10BaTENbCKON | ydeOHOrO  HCCleloBaHMs. Y4Yarcsi BBICKa3bIBaTbCd B YCTHOM U
nesTenbHOCTH. PaboTa ¢ KHHIroii, HAy4HOH | MMCBMEHHOM (popMax; OpHEHTHPOBATHCS HA PAa3HBIE CIIOCOOBI pEIICHUS
JIUTEPATYPOM. Hcnonp30BaHue | IO3HABATEIBHBIX  MCCIEAOBATENbCKUX  3aJady; BJIAJETh  OCHOBAMHM
00pa3oBaTENbHBIX pecypcoB CETH | CMBICIIOBOTO YTEHHUS TEKCTa; aHaJIU3UpPOBaTh OOBEKTHI, BBIIEIATh

I/IHTepHCT. OCHOBHEBIE AOCTYIIHBIC METOJbL
HUCCICIOBaHUA

TJIaBHOE. Y4aTcsi COCTAaBIATh OMOIUOrpapuuecKuii CiucoK

Tema 2. UccnenoBadus us
Xu3HH pacteHuit (20 yacos)

[IpaBuiia paboThl €

MHUKPOCKOIIOM 1

OMOJIOTMYEeCKUM

o0opyToBaHUEM.

OcoGenHoctu uccaea0BaHus no
W3Y4YEHUIO )KU3HU PACTCHUM.

CrpoeHue U XUMHUYECKUN COCTAB KIIETKH
pactenuii. Opranbl  pacTeHMM M UX
KJIETOYHOE CTPOCHHUE.

HUctopust  OTKpBITUST W HU3YyYCHHS
KJIETOYHOTO CTpOeHUs pacTeHuil. OCHOBHbIE
CBOMCTBA  LUTOIUIa3MBI. doTtocuHTE3.
HcTopust oTkpeITHA poliecca POTOCHHTE3A.
Jluct xak opran gorocuHTe3a. MexaHusMm u
XUMH3M Tporiecca ¢orocuHTe3a. BoaHbIii
pexuMm pacteHuil. Poiib BOIBI B JKH3HU
pacTeHui.

Ctpoenne kopHs. CTpoeHue KOHyca
HapacTaHusi KOpHs mieHunsl. JIpixaHue.
3HavyeHWE [bIXaHWS B JKW3HU PACTEHUHU.
[lornomenne KucaopoAa TMpU JbIXaHUU
JUCTBEB, CTEOJIS U KOPHSL.

Poct u pBuwxkenue pacrenuii. Poct mo-
Oera. PazmpaxkumocTth pactenuii. JIBuxenue

3HaKOMATCA C MpaBUiIaMu PabOThl ¢ MUKPOCKOIIOM U JTaOOPaTOPHBIM
o0opynoBaHueM. 3HAKOMATCS C  OCOOCHHOCTSIMHM  HW3y4Y€HUSA U
uccienoBanus  pacreHuid.  [lpuroroBieHwe  MuKpompemapara U
paccMOTpEeHHE PaCTUTEIbHOU KJIETKH B MUKPOCKOIL.

[TpoBOAAT OMBITHI MO MOCTYIUICHHUIO BEIIECTB B PACTUTEIBHYIO KIETKY.
3HAKOMSTCS C IPOBEICHUEM OIIBITA IO Mporeccy POTOCHHTE3. BBISICHIIOT
BIIUSTHUE OKPYXAIOIIMX YCIOBHUN Ha (POTOCHUHTE3,BIUSHUE TEMIIEPaTyphI
Ha (OTOCHHTE3, BIMSHUE YITIEKHCIIOTo ra3a Ha (poTocuHTtes. BriscHSIOT
NyTH TepeiBWXKEHUs BOAbl MO pacTeHuto. KopHeBoe jaBieHue,
TpaHcnupanus, ryrrauus. M3ydaooT ¢usnonoruyeckue 0coOEHHOCTH
pacTeHMii pa3HBIX MeCT OOuTaHHS. BBIACHSAIOT POJb OTAETHHBIX
MUHEPAJIbHBIX 3JEMEHTOB B pacTeHuU. M3ydaroT mNOrjiomeHue BOJbI
KOPHEM U €€ Mepe/IBUKEHNE B CTE0eb.

Nzyuator ¢usunonorndyeckue M OMOXMMHUYECKHE OCHOBBI JIBIXaHMS.
KnerouHoe crtpoeHue mnucra. 3HAKOMSTCS CO CTaausIMM POCTa mobera.
BriAcHSIOT  MPUCIIOCOOJIEHHOCTH ~ PAacTeHWH K cpelae  oOuTa-
HUs. 3HAKOMCTBO C  MOPO30YCTOMUMBOCTBIO pacTeHuil. H3ydeHue
MPUCTIOCOOJIEHHOCTH PAacTeHU B Halleil MECTHOCTH. 3HaKOMCTBO C
(dakTopaMu, OMPENCNAIIMMMA Pa3BUTUE pPACTEHUH. 3HAKOMCTBO C
MpUCOCOOJIEHUSIMM K ONBUIGHHWIO Yy  pacTeHuid. BereratuBHoe
pasMHOXkeHue pacteHuil. [IpuBuBKa. BhIMonHEeHHWE pa3TUYHBIX OMBITOB
M0  M3YYEHUI0O  pacTeHHMM UM  COCTaBJI€HHE  MPOEKTHBIX U
uccrnenoBaTenbckux pabor. CosnaHue Tpe3eHTaluH, MyOIMKaluy,
cTeHa, aTbooMa.




pacTeHui. JlucroBas MO3auKa.
®otoTponu3M, reorponusMm. Hactum wu
HyTanuuu. POCTOBBIE JBUKEHUS pacCTECHUHN
noa BIIUSIHUEM CBETa —
Tponu3Mmel. [lepuonnueckue  sBIeHHUS B
Ku3HU  pacteHuil. Jlucroman. Ilepuop
MOKOsI. 3UMOCTOMKOCTh U XOJIOAOCTOMKOCTD
pacTeHui.

Passurue U Pa3MHOXEHHUE
pactenuii. OcCOOEHHOCTH CTPOEHUSI OPraHOB
pasmHokeHust pacteHuil. [Ipucrnocobnenus
K ONBUICHUIO y pacTeHuil. BereraTtuBHOE
pa3MHOXEHHE pacTeHUul. JKU3Hb pacTEHUA
Kak 1[€JI0ro OpraHnu3Ma

3anuTa nmpoeKTa

Tema 3. Uccinenosanus us
YKU3HU KUBOTHBIX (20 yacoB)

OCHOBHEBIE MCTOABI
KHU3HBIO )KUBOTHBIX.

HCCJICOOBAHUA 3a

becnio3BoHOUHBIE
*kuBoTHBIE. [IpocTenmme u KH-
LICYHOIIOJIOCTHBIE. [Ipoueccrl
KU3HEIEATECIIBHOCTH MPOCTEUIIHNX.
Pazmpaxumocts. Ilutanue. Beigenenue.
JIBrxenue IIPOCTEUIINX U
KUIIEYHOIIOJIOCTHBIX.

Crtpoenue Tena YKUBOTHBIX.

Oco6eHHOCTH CTPOCHUS U (PYHKIIMU KOXKH U
ee TpOM3BOAHBIX. Mopdorornueckue u
(U3NONIOTHYECKNE OCOOCHHOCTH KOXKHBIX
xene3. CBsa3b MexAy (DU3MOIOTHYECKON
NeSITeTbHOCTBIO OpraHW3Ma J>KUBOTHOTO U
ero crpoenueM. Ilmockue M Konbyarble
yepBH. /[BrkeHne yepseil. PazgpaxxumocTs.

[Iutanue. Ponp 1OXKIOEBBIX 4YepBEd B
NepeMelInBaHN MMOYBBEI. IInsaBkn:
0COOEHHOCTH CTpPOEHUS, IMUTaHUs,
IBIDKEHHS. 3HAUEHUE MTUSIBOK.
[MumeBapenue. CynHocThb rporecca

MUIICBAPCHUA
IIO3BOHOYHBIX

y  OECMO3BOHOYHBIX U
JKUBOTHBIX.  DBOIIOLHUS

3HaKOMATCS ¢ OCOOEHHOCTSIMHM MCCIIEJOBAHUS 3@ JKU3HBIO KUBOTHBIX.
3HaKOMATCSI C  OCOOEHHOCTSIMH  CTpO€HHST W (pusmosorueit
0ECIIO3BOHOYHBIX U IO3BOHOYHBIX >KMBOTHBIX. IIpOBOIAT OMBITHI MO
U3Y4YEHHUIO BHEIIHErO0 CTPOEHHUs MPOCTEHIIMX >KUBOTHBIX. M3yuaror
BIMSIHME BHELIHEH cpeabl Ha OpraHu3Mbl M UX HPUCIOCOOJIIEHHOCTb.
VYuarcs ¢ukcupoBaTh HHPOpMaIUo ¢ nomombio uHCTpymentoB MKT;
OCO3HaHHO U MPOM3BOJIBHO CTPOUTH COOOIEHHS B YCTHOM M MUChMEHHOM
¢dbopMe; CTPOUTh JIOTMYECKOE pacCyXJEHHE, COCTaBIATh IUIaH
UCCIIEIOBaHUsl M BBIAEHATh TIJaBHOe B mpe3eHTraunun CosznaHue
Mpe3eHTallH, MyOIUKauy, CTeHAa, albooma.

3amuTa npoeKTa




CHUCTEMBI OPTAHOB MMUIIIEBAPCHUS.
pixanue. @uznonorus apixanus. OOMeH
BemecTB U dHeprun OOMEH MHUHEpaIbHBIX

BEILIECTB u BOJIBL. Butamunsl.
Tepmoperynsuus. [TpucnocobneHHOCTH
XOJIOAHOKPOBHBIX u TEIJIOKPOBHBIX

JKUBOTHBIX K USMCHCHUAM TCMIICPATYPhL.

JKene3pl  BHEIIHEH, BHYTPEHHEH U
CMELIaHHOM CEKpELUU.
HepBnas cucTema u OpraHbl

4yBCTB. Pa3ipaxuMoCcTb M NPOBOAMMOCTb.
VYcinoBHble UM 0e3yclOBHbIE  pe(iIeKChI.
DBOIONMS BBICIIEH HEPBHOW AESITEIBLHOCTU

(BHI) 'y TO3BOHOYHBIX  KHBOTHBIX.
Ananmmzatopel.  lloBeneHue  JKMBOTHBIX.
BeipaboTka  yclOBHBIX — pediiekcoB  Ha

JNEUCTBHE pA3JIMYHBIX pa3IpakKUTEIeH Yy
pa3HBIX I'PyIIl OpraHU3MOB

Tema 4. YenoBek Kak
00BEKT UCCIEIOBAHUS B
ouomnoruu (15 gacos)

OcoGenHoctu SKCIEpUMEHTATbHON
paboThl ¢ YeloBeKOM. UepThl CXOACTBAa U
pasnuuus ¢ APYrUMH IpyNIaMy KUBOTHBIX.
HeiiporymopanbHass perymsiuust  (QyHKUUN
opranusma. ['ymopanmpHas  perynasuus
¢byHkuii opranusma. HepBHas perynsuus

¢byHkuuii  opraHusMa. @DYHKIMOHAIbHbIE
CUCTEMBI. besycnoBuble pediiexcel
YeJI0BEKA.

Buyrpennss cpena
opranusma. [loctossHCTBO BHYTPEHHEHN
cpensl opranuzma. I'omeocras. Kposs.

Knunnueckuii aHanmM3 KpOBH  4EIOBEKA.
3amuTHbIe CBOMCTBAa KpoBU. CBEpThIBAaHUE

KpPOBH. NMmyHHTET. TkaneBas
HECOBMECTUMOCTb. I'pynmsl kpoBu. Ormpe-
neneHue rpynn  KpoBu. IlepenuBanue
KpOBH.

Crpoenne u  (QyHKUMH  OpraHoB
KpPOBOOOPAIIECHUSL. Mopdomnorus u

3HaKOMATCS C OCOOCHHOCTSIMH SKCIEPUMEHTAIbHOM paboThl ¢ uye-
n0oBeKoM. Haxonmdr uepTsl ¢XOACTBA W pasjiMyuvs C IPYTMMHU I'PYIIIAMH
XKHUBOTHBIX. [ToaroToBKa 000pYIOBaHUS /TSI OIIBITOB.

3HAKOMSTCSI C OCHOBHBIMU (PU3MOJIOTUYECKUMHU CBOMCTBAMU YEJIOBEKA
HeiiporymopanbHas peryssuus QyHKIHMA opranusma.

Buytpennsasa cpena opranusma. [IocTOSHCTBO BHYTpPEHHEH Cpelsbl
OpraHM3Ma. Y4aTcsi ONpeleNATh IPyNIbl KPOBU. 3HAKOMATCA M ydarcs
IpUeMaM pEaHWMAIMOHHBIX JIeHCTBUH. 3HAKOMATCA €O CIocoO0amu
NIBIXaHUS. 3HAKOMSITCS C

MeTOAaMHU U3y4eHHs! QyHKIUHI MUIIeBapUTEIbHBIX JKeJe3.

VYyarca onpenenars 00beM NaMsTH, BBISICHSIIOT CIOCOOBI 3aITOMUHAHUS
U pa3BUTUS NaMATH M oObema BHuUMaHus. [IpaBuna 3amomMuHaHUS.
OnpeneneHne TUNOB TEMIEPAMEHTA. DMOLMU U MUMUKa Jnna. [IpoBoast
UCCIIEIOBAHMSI M COCTABIISIIOT OTYETHI 10 TeMaMm: |.BrnusHue ¢pusndeckux
Harpy30K Ha pa3BUTHE MBIIIEYHON CUCTEMBI

2. Ucropust OTKPBITUS KIETKH

3. BpenHble NPUBBIYKY U UX BIMSHHAE HA 3I0POBBE YEIOBEKA

4. CriocoOb! ynydlleHus TaMsITH.

Co3mannie  TMpe3eHTAIMH, ITYOJIMKAIWH,
IIPOEKTA

CTeHIa.ajJp00Ma.3amura




¢usnonorus cepamna. Onepanuu Ha cepale.
Peanumanus. Ilpuembl peaHMMaMOHHBIX
neucreui. IIpoBomsmias cucrema cepaua.
JIBrkeHne KpoBU 1O cocyaaMm. JlpIxaHue.
Boznymnas cpena. ['a3000MeH B JieTKHX U

TKaHSIX. [TumeBapenue. [lutaTenpHbie
BEILIECTBA U MUIIEBBIC MPOAYKTHL. MeToabl
M3ydeHuss (PyHKIUH  TUIIEBAPUTEIBHBIX
JKeJies. BH/I u

ncuxoinorus. [IpoucxoxaeHue u HEeKOTOpbIe
ocobenHocTH mncuxuku. OTpaxkeHue B
’KMBOM M HEXHBOU mpupoxe. OurymieHne u

Bocripusitue. Mimio3uu, mnpenactaBieHUs
MaMSITH, HaAOIIOEHUS. Onpenenenue
oObeMa maMATH, OOBEMa BHUMAHHSL.

[TamsTh, MbIILIEHHE, peyb. Buabsl namsTu.
3akonbl mamsaTu. [lpaBuna 3amoMuHaHUAL
N3yuenue JIOTUYECKOTO MBIIIECHHUS,
BJIMSIHUE T103bl HA PE3YJbTAT IESITEIBHOCTH.
OMOLHUH. TemnepameHr. Xapakrep.
Onpenenenue THUIIOB TEMIIEPaMEHTA.
OMOUMH ¥ MUMHKA JIMIA

Tewma 5.
OO0111e010IOTNYECKHE
uccaenoBanus (10 gacos)

I'eneTtnka kak Hayka. OCHOBHbBIE METOMbI
W3y4eHUs] TeHEeTUKU. [IpUcrocoOIeHHOCTh
OpPTraHU3MOB U €€ OTHOCUTEIbHOCTbD.

Bnusiane sxonormueckux (akTOpoB Ha
OpPTaHU3MBI. DKOJOTHYECKUH MOHHUTOPHHT.
OmnpeneneHue  coiepkaHus B BOJE
3arps3HSIONINX BEIICCTB.

DKOJIOTHYECKHE XapaKTePUCTUKHU BHIA
(3K0JOTHMYECKast HUILIA)

3HAKOMATCA ¢ UCTOPHEN BOSHUKHOBEHHSI HAYKU €HETHUKA. 3HAKOMSATCS
C OCHOBHBIMM METOJaMH H3Y4YE€HMs] TE€HETUKU. MonenbHbIi O0OBEKT
TeHEeTUKU — IIJI0JI0Basi Myuika Jpo3odmia. CoaepxaHue aApo3o¢pui Ha
MUTATENIbHBIX cpefax. PemiaioT 3ajgaun Ha HacjeloOBaHUS NPU3HAKOB B
F1 mpu MOHOTMOPUTHOM U IUTHOPUIHOM CKPEIIMBAHUU.

N3yuaroT npucnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCHUTENIBHOCTb.

W3y4aroT BIMSHHE DJKOJOTMYECKUX (DAKTOPOB HA OPraHU3MBI.
IIpoBogaT 3KomOrMYeCKUl MOHUTOPUHI. OIpenenstoT coAepkKaHHUs B
BOJI€ 3arpsI3HAIOIINX BEIECTB.

CoCTaBIIIOT 3KOJOTMYECKHE XapaKTepUCTUKH Buaa. CocCTaBisOT
OTYETHl MPOEKTHBIX U HCCIIEA0BATENbCKUX PabOT 10 TEMaM:

1.HayuHble OTKpBITHSI B TEHETUKE.

2. BrnusiHue sKosornyeckux pakTopoB Ha OpraHU3MBI.

3. 3aBUCHMOCTb BHIOBOTO pa3HOO0pa3usi OT IKOJOTHUECKUX YCIOBHI.
Co3zmanue npe3eHTalyy, myoJIMKaIyy, CTeHIa, alTlb0oMa.3amuTa mpoeKTa
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