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1. osicHuTeNBLHAA 32NN CKA

IIporpamma BHeypouHoO# AesTeJbHOCcTH «MccenenoBanusi B OMOJIOTHM) COCTaBJICHA
st ygamuxcess 10 KIaccoB M COOTBETCTBYET TpPEOOBAaHUSAM, MPEIbABISEMBIM K METOJUKE
OpraHM3alM UCCIIEN0BATEIbCKON AESITEIbHOCTH IIKOJBHUKOB.

Pabowas mporpamMma mo BHEypouHO#l aesrenbHOCcTH «lccnemoBanust B OHONOTHN
pacKpbeIBaeT OCHOBHBIE pa3JeNbl MPOrpammbl, (GOpMBI W METOIbI PAOOTHI C YYAIIUMUCS.
OCHOBHBIM ~ METOJUYECKUM  IOAXO0JIOM B paMKax JAaHHOH MporpamMmbl SIBJISETCS
HaTypaJINCTUYECKUI» MOAX0A: OO0ydeHHEe M BOCHUTAHME JETEH Ha MPUMEPE KUBBIX, «peallb-
HBIX» 00BEKTOB, CYIIECTBYIONINX B €CTECTBEHHBIX YCIOBUSX.

[Iporpamma «MccnemoBanuss B OWOJOTHH» OTHOCHUTCS K OOIIEHHTEIUICKTYyaTbHOMY
HaIpaBJICHUIO BHEYPOUHOH AesTenbHoCcTH yyaimuxcs 10 kinaccoB. Cpok peann3anuy IporpaMmmsl
- 1 rox. IIporpamma cocrapnena ¢ yuerom tpedoBanuit @I'OC COO.

[porpamma BHEypouHO# aestenbHOCTH «lccnenoBarmst B Ouomormm» — 10-11 ximaccer
cocraBjieHa Ha ocHoBe denepalbHOrO TOCyAapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHapTa CPEIHETO
oOmiero o0pa3oBaHHUs, YTBEPKACHHOIO MpUKa3oM MuHuCTEpcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit ®eneparuu ot 17.05.2012 1. (Ilpukaz Ne 413 «O6 yrBepxknenun DPIrOC
cpenHero o6miero oOpa3oBaHus»), a Takxke [IporpamMMbl 31eKTUBHBIX KypcoB. buonorus. 10 -
11 knaccsr, (aBtopsl: B. . CuBornasos, U. b. Mop3ynoBa. Coopuuk 4., uzn. poda, 2014).

[IporpamMma BHeypouHO# nesrenbHOCTH «VccnenoBanust B OMONIOTUWY NpeAHa3HaueHa Jist
yaammxcs 10 kmaccoB, yBIEKAIOMUXCS MPOCKTHON M UCCIICOBATEILCKON paboToi. B manHOM
Kypce HUMeeTCsl BO3MOKHOCTh MOBTOPUTH M YIIyOUTh 3HAHMS 1O pasfenaM OHOJIOTUH
ygamumucss 10 KmaccoB, YTO MOXKET NPHUTOAMTHCS mNpu ToarotroBke k EID, a Takke
c(opMHpOBaTh NPAKTUYECKHUE HABBIKU U PA3BUTh UCCIIEIOBATEIbCKAE YMEHUS yUaIlUXCH.

®I'OC cpemnero obOpa3oBaHus TpeOyeT HCHOJIB30BaHUS B 00pa30BaTEILHOM TIPOIECCE
TEXHOJIOTUM JIEATEIbHOCTHOIO THUMA. MeToAbl MPOEKTHO-UCCIEN0BATEILCKON  AEATEIbHOCTH
OTIpe/IeTICHbl KaK OJIHO W3 YCJIOBHM pealM3allid OCHOBHOW 00pa30BaTENbHON IMPOTPaMMBbI.
CoBpeMeHHbIE pa3BHBAIOIINE MPOTPaMMbl  BKJIIOYAIOT MPOEKTHYIO NESITEIbHOCTh B COJEpXKaHUeE
Pa3IMYHBIX KYpCOB U KypCOB BHEYPOUHOH JEATENbHOCTH. 3HAHUSA U YMEHMs, HEOOXOAUMBIE s
OpraHu3aliy IPOEKTHON M MCCIIeI0BAaTENbCKOM JIESATeIbHOCTH, B OyIylIeM CTaHyT OCHOBOM Ul
OpraHu3alliy Hay4HO-UCCIIE0BATEIbCKON JIESITEIbHOCTU B BY3aX, KOJUIEDKAX, TEXHUKYMax U T.J.
KputepueM ycnemHocTH NOAPOCTKA CTAHOBUTCS HE CTOJIBKO PpE3yJIbTAaTUBHOCTh B H3YyYEHUM
HIKOJIBHBIX NIPEIMETOB, CKOJBKO OTHOILLIEHUE YeI0BEKa K BO3MOXHOCTSIM COOCTBEHHOI'O MO3HAHMS
U 1peoOpa3oBaHys PUPOIbL, HCTOPUHU, CAMOTO CEO0sl.

B kypce «VccnenoBanus B OMOJIOTMHU» MOKHO BBIICJINUTH TP OCHOBHBIX HAIlPABICHMUSL:

1. ccnenoBaHus U3 )KU3HU PAaCTCHUH.

2.MccnenoBanus U3 )KU3HU )KUBOTHBIX.

3.buonornyeckue ucciae10BaHNs YeIoBeKa.

Tarxoke npey10’keHO HECKOIBKO PadOT 3KOJIOIMUYECKON HAlPaBIEHHOCTH.

eab Kypca:

-paciupeHue Kpyro3opa o OCHOBHBIM BOIIpocaM OMOJIOTHH;

-pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUH.

3agaun:

-paclIMpUTh KPYro3op y4Yalluxcs MO OTAENbHBIM BoOINpocaM (HM3HOJOTMH U aHATOMUHU
JKUBBIX OOBEKTOB;

-[10Ka3aTh 3aBUCHUMOCTb ’KHUBBIX OPraHU3MOB OT Pa3HOOOPA3HBIX KOJIOTHUECKUX (PaKTOPOB;



- MPOJOJDKUTH Pa3BUTHE CIIOCOOHOCTH YyYalllUXCS K MBICIUTEIBHBIM OIEpalusIMu —
aHaJIM3y, CHHTE3Y, CpPaBHEHMIO, 00OOIICHUIO, KITaCCU(PHUKAIINU, & TAKKE UX MPOU3BOIHBIM —
TBOPYECTBY U aOCTparupoBaHUIO;

-IIPOJIOJDKUTE OO0y4YEeHHE IIKOJBHUKOB CHOCO0aM  CaMOCTOSITEIBHON OpraHu3aliu
y4eOHOH NesTeTbHOCTH — MOTHBAIMM, IUIAHUPOBAHUIO, CAMOKOHTPONIO, PEQIECKCUH TpU
BBITIOJTHEHUH UCCIIE0BATEIbCKUAX U IPOSKTHBIX padoT;

-IPOIOJKUTE O0yUYEHHE ydaluxcs paboTe ¢ pa3IMyHbIMM MCTOYHUKAMU MH(POpMaLHH,
BKJIIOUAsi JIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI.

2.001mas XxapakTepuCTHKA Kypca BHEYPOUHOIl 1esiTeJIbHOCTH.

[Iporpamma BHEYpOUHOH A€ATEIBHOCTU MO OOLIEMHTEIUIEKTYaIbHOMY HaIlPaBJICHUIO
«HccnenoBanus B OMOJIOTMI B OJIHOW MEPE COOTBETCTBYET MOJIOKEHUSAM KOHLEIUN O0y4eHUs!.
OHa 103BOJISIET YYalUMCS OCYIIIECTBUTh IBPUCTHUECKUE POObI, OLIEHUTh CBOM TIOTPEOHOCTH U
BO3MOKHOCTH.

[Iporpamma paccuntana Ha 68 4acos.

[Iporpamma coctaBieHa ¢ yderom tpedoBanuit GI'OC. Ilporpamma coIepKHUT 3HAHWS,
KOTOPBIC BBI3BIBAIOT Yy YYalllUXCA MO3HaBaTeIIbHBIN HHTCPEC M NPEACTABIIAIOT HECHHOCTH IIpH
noaroToBke K cnade EI'D mo O6uosoruu, a takxke st oOydeHus: B By3axX. B aTom 3akirodaercs ee
MOTHUBUPYIOIIMA TIOTEHIMAT. 3HaHUS, TOJy4YeHHBbIE TpU OOYYEHHWH TIOJAHHOW TIpOTpaMMe,
CIOCOOCTBYIOT (DOPMHUPOBAHUIO COIMATHLHO AKTUBHOW JTUYHOCTH.

OcobenHocTtu COACPKaHUA MPOTrpaMMbl U BUJBI ACATCIBHOCTH YJallIUXCs B XOJIC OBJIAJICHUA
3HAaHUSAMHU M yYMEHHSMH, MPEIyCMOTPEHHBIMH MpPOTPaMMOM, JAlOT BO3MOXHOCTH  JUIS
UCMOJIb30BaHUSl PA3IMYHBIX METOZOB U (opM 00ydeHus (MHAWBUAYAIbHBIX, TPYNIOBBIX,
HaIJIAHBIX, CJIOBECHBIX: TEOPETUYECKHUE HCCIEOBAaHMs, CAMOCTOSITEIbHBIE SBPUCTHUECKUE
pooOBbI).

ConepxaHue MporpaMMbl PacrlpesielieH0 BO BPEMEHH C YYETOM €ro AOCTaTOYHOCTH IS
KaueCTBEHHOI'0 M3y4YeHUs] MaTepralia U MoJIydeHus 3alJIaHUPOBAHHBIX PE3YIIbTaTOB.

OcHoBHbBIE MeTOBI M (POPMBI PAGOTHI € I€THMHU.

OCHOBHBIM METOJUYECKHM IOAXOJOM B paMKax JaHHOM MpOrpaMMbl SIBISIETCA
«HATypaTUCTUYECKUI» MOAXO0J - T.e. OOydeHHEe W BOCIMTAHUE JIeTel Ha MpPUMEpPE >KUBBIX,
«pealibHbIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBUSX.

CemuHap u Jjekumusi kKak gopma oOyueHUs MpeAnosaraeT 03HAKOMIJICHHE Y4YalluXcs C
OCHOBAMHU HCCJIEJIOBATEIbCKON paboOThl: MOATOTOBKOM K HCCIENOBATEeNIbCKOM pabore,
COCTaBIICHMEM  IUJIaHA  HCCIEA0BATENbCKOW  paboThl, MPOBEIEHUEM  HCCIEIOBAHUA,
o(OpMIIEHHEM UCCIIE0BATENHCKOM padOThI, MOATOTOBKOM K 3alIUTE PaOOTHI.

JKCKypcuoHHasi (opma oO0ydeHusi  TpEINoJiaraeT O3HAKOMJICHHE YYalllUXCS C
peaIbHBIMU OOBEKTaMH U SBIICHUSMU TPUPO/IBI

CaMocTrosiTesIbHAS MCCIEI0BATEIbCKAsA Pa00Ta yyaluxcsl BKJIIOYAET: MOCTaHOBKY Iieneit
Y 3aJ1a4 MCCIIeZIOBaHMsI, BBIOOp METOIMKH, TNIAHUPOBAHUE HCCIIEeIOBaHUs, COOp MaTepuania, ero
MEepBUYHYI0 00pabOTKy, aHalu3 M OCMBICICHHUE TMOJYYECHHBIX MAHHBIX, HAlMCaHHE OT4YeTa
(cTaThu, MPOEKTA), €ro 3aIIUTY Ha KOH(EPEHITUH.

[Ipy BBIOJIHEHUH CAMOCTOSITENBHBIX HCCIEOBATENbCKIX pPAa0OT ydamlipecs MOTYT
M0JIb30BATHCS METOAMYECKUMHU AJITOPUTMAMHU, KOTOPBIE SBIISIIOTCA HEOTHEMIIEMOM COCTaBHOM
4acThIO MPOTPaMMBI M TIO3BOJISIIOT B OOIIMX uYepTax BECTH HCCIEIOBAHUS CaMOCTOATEIHHO.



OyHKIMS MPENoIaBaTescii Ha 3TOM OIPaHMYMBAOTCSA KOHCYJIBTAISIMA M OOLIMM «KYPHUPOBAHHEM
Tporiecca padoThL

3. Pe3yJibTaThl 0CBOCHHSI KypPCa BHEYPO4YHOM 1eATeJIbHOCTH.

B pesynbrare BHEYpOUHOH JAEATEIBHOCTH Yy BBIYCKHUKOB CpEIHEH IIKOJbl OyayT
C(bOpMI/IpOBaHI)I JINYHOCTHBIC, II0O3HAaBaTCJIbBHBIC, KOMMYHUKAaTUBHBIC n PEryIATUBHBIC
YHHUBEpCaJbHbIE ydeOHbIE ACUCTBUS KaK OCHOBA Y4EOHOTO COTPYAHUYECTBA U YMEHHSI YIUTHCS B
oOIIeHU .

JIn4HOCTHBIE YHUBEPCAJIbHBIE YUYeOHbIe 1elCTBUA:

yuawuiica Hayuumcesa:

-TI0JIO’KUTEJIbBHOMY OTHOIIEHHIO K UCCIIE0BATEIbCKON 1EATEIbHOCTH;

- IPUOOPETET UHTEPEC K HOBOMY COJIEP>KAHHUIO M HOBBIM CIIOCO0aM TTO3HAHUS;

- COPUCHTUPYCTCA HAa INOHUMAHUC IMPUYUH YCIICXa B HCCHGHOBaTeHBCKOﬁ ACATCIBbHOCTHU, B
TOM YHCJI€ Ha CaMOaHaJIN3 U CaMOKOHTPOJIb pe3yjbTaTa, Ha aHaJu3 COOTBETCTBUS PE3yJIbTaTOB
Tpe6OBaHI/I5[M KOHKpCTHOfI 3aa4dyec, IIOHMMaHUEC HpeI[J'IO)KeHI/II\/'I N OLCHOK YYHUTCIISA, B3POCIbIX,
TOBapHIIEH, POJUTEIIEH;

- TpuoOpeTéT CHocOOHOCTh K CaMOOILIGHKE Ha OCHOBE KPUTEPUEB YCIEUIHOCTU
HCCIIEIOBATENIbCKON JAESITETbHOCTH.

YUauuiica noyuum 603MONCHOCMY 01 (hOpMUPOCAHUA

-BHYTPEHHEW MO3MLIMM Ha YpOBHE MMOHMMAaHHUA HEOOXOJMMOCTH HMCCIEI0BATEIbCKOM
ACATCIIBHOCTH, BBIPAXXCHHOI'O B npe06na)1aH1/m IMO3HAaBATCIbHBIX MOTUBOB M NPCANIOYTCHHU
COLIMAJIBHOTO croco0a OLEHKH JIeATEIbHOCTH;

- BBIP@KEHHOM NIO3HABATEIILHONM MOTHBALINY;

-YCTOHYMBOIO MHTEpEca K HOBBIM CIIOCO0AM MO3HAHMSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

yuauwuiica Hayuumcs:

-IIPOBOJMTH UCCIIEI0BaHNUs O0BEKTOB )KUBOM MTPUPOIBI;

-00BACHATE 00IIE0MOIOTHYECKIE OCOOEHHOCTH;

-pacro3HaBaTh METO/IbI U3YUEHUS 00BEKTOB )KHBOW ITPHPOJIBI;

-paboTathk ¢ JIabopaTOPHBIM 00OPYIOBAHUEM U IIpUEMaMHU PAOOTHI C HUM;

-00BACHATH (PU3HNOJIOTUICCKUE IMPOIIECCHI, MPOTEKAOIINE B dKUBBIX 00BEKTaX;

-00BACHATH AHATOMHYECKOE CTPOCHHE KUBBIX 00BEKTOB;

-OCYIIECTBIISATh IOUCK HY)KHOW MH(OPMAIIMH JIJIsl BBIIOJHEHHUS Y4€OHOTO UCCIICIOBAHUS C
WCIIOJb30BAHUEM YYEOHOW W JOTIOJHUTEIBHOW JHMTEPAaTyphl B OTKPHITOM HH()OPMAIMOHHOM
MPOCTPAHCTBE, B T. 4. KOHTPOJIMPYEMOM IIpOoCTpaHcTBe MHTEpHET;

-MCIOJIb30BaTh 3HAKU, CUMBOJIbI, MOJICIIH, CXEMBI JUIS PEIICHUS MMO3HABATEIBHBIX 33J1a4 U
MPEJCTaBICHUS UX PE3YJIbTATOB;

-BBICKa3bIBaThCS B YCTHOW M MUCbMEHHOM popMmax;

-OpPUEHTHPOBATHCSI HA Pa3HbIe CMOCOOBI PElIeHHUs] MO3HABATENBHBIX HMCCIEI0BATEIbCKIX
3a/]ad4;

-aHAIIM3UPOBATh OOBEKTHI, BHIJCIATH INIABHOE;

-yCTaHaBIMBATh MPUIMHHO-CIIECICTBEHHBIE CBS3H;

-CTPOUTH paccyxJieHusi 00 0ObeKTe;



-BUJIETh MPOOJIEMBI, CTABUTH BOTPOCHI, BBIABUIaTh I'MIIOTE3bI, INIAHKPOBATH U MPOBOJAUTH
HAOJIIOIEHUST M DKCIIEPUMEHTHI, BBICKA3bIBaTh CYXKICHHUS, JEIaTh YMO3AKIIOUEHUS M BBIBOJIBI,
apryMeHTHUPOBAaTh (3alIUIIATh) CBOU UJIEH.

yuauwuiica noayuum 603MOHNCHOCHLb HAYUUMbCA:

-paboTath C TOTOBBIMU MHUKPOTIpEapaTaMu M U3TOTOBIISATH MUKPOTIPENapaThl;

-CTaBUTh (PU3HOJIOTUUECKHIA SIKCTIEPUMEHT;

-paboTath C ONTUYECKUMHU NPHUOOPaMHU U 1a0OpaTOPHBIM 000PYAOBAHUEM;

-IIOAOMPATh OOBEKT /ISl SKCIIEPUMEHTA B COOTBETCTBUU C MTOCTABICHHBIMH 331a4aMU;

-4€TKO U JIJAKOHUYHO (POPMYIUPOBATH LIEIU U BBIBOJIbI SKCIIEPUMEHTA;

-1ipu oopmIiteHUH paboT cOOMI0IaTh HATIISAHOCTD, HAYYHOCTD U 3CTETUYHOCTD;

-IIPOBOJIUTH IKOJIOTUYECKUIT MOHUTOPUHT

-0(OpPMIIATH HKOJIOTUYECKUE NTACTIOPTa;

-00BACHATH HEKOTOpbIe acnekThl 30K;

-OCYILLECTBJISATh PACUIMPEHHBIN MONCK MH(OPMALMK B COOTBETCTBHH C HCCIIEI0BATENbCKON
3a/1auelt ¢ UCIMOJIb30BAHUEM PECYpPCOB OMOMMOTEK U ceTu VIHTepHeT;

-¢pukcupoBath HH(POPMaLKIO ¢ TOMOIIbI0 HHCTpYMeHTOB UKT;

-0CO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON M MUCbMEHHOM (opMe;

-CTPOUTH  JIOTMYECKOE  pPACCYXKICHHE, BKIIOYAIOUIEE  YCTAHOBJIEHWE  IPUYUHHO-
CJIE/ICTBEHHBIX CBA3EH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

yuauwuiica Hayuumcs:

-JI0IYCKaTh CYIIECTBOBAHUE Pa3IMYHBIX TOUEK 3PEHUS;

-Y4YUTBIBATh PA3HbIE MHEHUSI, CTPEMUTHCS K KOOPAUHALIUN;

-hopMyIMpOBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

-JI0TOBapUBAThCS, IPUXOAUTH K 00ILEMY PELICHUIO;

-cO0JII0aTh KOPPEKTHOCTD B BBICKA3bIBAHUSX;

-33/1aBaTh BOIIPOCHI IO CYILECTBY;

-HMCII0JIb30BaTh Peub JUIsl PEryJIsILIMUA CBOETO JeHCTBUS;

-KOHTPOJINPOBATH JIeHCTBUS NapTHEPA;

-BJIaZIETh MOHOJIOTHYECKOM U AUanoruyeckoi popMaMu peuu;

- HaXOJUTh UH(MOPMALIMIO U BBISBIIATH IJIaBHOE;

- COCTaBJIATh IUIAH UCCIIEI0BAHUA U BBIICIATH [NIABHOE B IIPE3EHTALMH.

YUAuuiica noyYum 603MONCHOCIb HAYYUNbCA:

- YUUTBIBATh Pa3Hble MHEHUSI U 0OOCHOBBIBATH CBOIO MO3UIINIO;

-apryMEHTUPOBaTh CBOIO MO3ULUI0 U KOOPAMHUPOBATH €€ C MO3ULMENH MapTHEPOB IpH
BBIPAaOOTKE OOILEro pereHus B COBMECTHOH e TeIbHOCTH;

-C Y4eToM IieJell KOMMYHHUKAIMM JOCTaTOYHO IOJIHO M TOYHO IeperaBaTh HapTHEpY
HE00X0AUMYI0 HH(OPMAIMIO KaK OPUEHTHP JUIsl TIOCTPOEHUS IeHCTBUS;

-JI0ITyCKaTh BO3MOYKHOCTH CYIIIECTBOBAHUS Y JIIOJEH pa3HBIX TOYEK 3PEHUs, B TOM YHCIE
HE COBIMAJAIOLIIUX C €ro COOCTBEHHOM, M YYMTHIBaTh IO3UIMI0 NapTHepa B OOLIEHUH U
B3aUMO/IEICTBUY;

-OCYLECTBJIATh B3aUMHBI KOHTPOJIb M OKa3plBaTb MapTHEpPaM B COTPYJHUYECTBE
HE00X0/IMMYIO B3aMMOTIOMOIITb,

- YCTaHaBJIMBATh CBSI3b OKpYXarolleil cpesibl ¢ 00bEKTaMU KHUBOM MPUPOJIBI.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIe el CTBUS



YUQUUICA HAYYUMCA:

-IIPUHUMATh U COXPAHITH YIECOHYIO 3a1a4y;

-YUUTHIBATh BBIJICJICHHBIC YUUTEIEM OPUEHTUPHI ICUCTBHUS;

-IJIJAHUPOBATH CBOM JCHCTBUS;

-OCYILECTBIATh UTOTOBBIM U MOIIArOBBII KOHTPOJIb;

-aJIEKBaTHO BOCIIPUHUMATH OLICHKY YUUTEIIA;

-BHOCHUTbH KOPPEKTHUBHI B JICCTBHUSI HA OCHOBE MX OLICHKH U y4yeTa CACJIaHHBIX OLINO0K;

-BBITOJIHATH yUeOHBIC JICUCTBUS B MaTepualie, peun, B yMe.

YUAUWUITLCA NOTIYYUM 603MOHCHOCHb HAYYUMbCA

-IIPOSIBJIATH MIO3HABATEIbHYIO HHUIIUATHBY;

-CaMOCTOSTENBHO YYUTHIBATH BBIACICHHBIE YYUTEIEM OPUCHTUPBI IEUCTBUS B HE3HAKOMOM
Marepuaie;

- IpeoOpa30BBIBATh MPAKTUUYECKYIO 3a/1a4y B MO3HABATEIBHYIO;

-CaMOCTOSTENBHO HAXOIUTh BAPUAHTHI PEIICHUS MO3HABATEIBHOM 3a/1a4UH.

(I)OprI KOHTPOJIA PE3yJIbTAaTOB 0CBOCHHUS IPOTrpaMMbI

* TEKYIIUIA KOHTPOJIb(OLIEHKa aKTUBHOCTHU NPHU 00CYKICHUH IPOOIEMHBIX BOIIPOCOB, HAMUCAHUS
XAUMHUUYECKHX TUKTAHTOB);

* TEMaTUYECKHI KOHTPOJIb(OLIEHKA PE3YIbTATOB TEMAaTUYECKOTO TECTUPOBAHNA);

* UTOTOBBIN KOHTPOJIB(IIPEICTABICHUE TEMATHIECKOTO TIPOCKTA)

4. Conep:kanue Kypca BHEYPOUHOii JesitesibHOCcTH «McciienoBanust B 6uosiorum» (68

4acoB)

Tema 1 BuoJiorusi u 00J1acTu HccieaoBanms. (3 1)

Beenenue.buonoruss u oGmactu ucciaenoBaHUM, BO3MOXKHOCTH MPUMEHEHHUS  pPe3yJbTaTOB
uccinenoBanus. Cample HHTEPECHbIE HAYYHBIE OTKPHITUS B Onosiornu. OnucaHue 3a1a4y U oO01eit
CTPYKTYpPbI ~HCCIICZIOBATEIILCKON JiesTeIbHOCTH. PaboTta ¢ KHUIoW, HaydHOM JIMTEpaTypou.
Hcnonp3zoBanue o0pazoBarelibHBIX pecypcoB ceTd MHTtepHeT. OCHOBHBIE — JOCTYIHBIE METOIbI
UCCIIeIOBAHUS

Tpaxmuueckue pabomul.

Hcnonp3zoBanue 006pa3oBareNbHbIX pecypcoB ceTi MiHTepHer.

[paBua oopmiieHHEe HAOTIOACHHI.

Tema 2.McciaenoBanus u3 ;xxku3uu pacrennii. (20 u)

[IpaBuna paboThl ¢ MUKPOCKOIIOM U OHOJIOTHYECKUM 000pyaoBaHueM. TexHuka

0€30MacHOCTH.

Oco0eHHOCTH UCCIIeIOBAHUS TI0 U3YYCHHUIO KU3HH pacTeHuil. [loarotroBurenbHble pabOTHI MO
y4eOHBIM OTIBITAM C PACTCHUSMH.

CrpoeHre U XUMUYECKHI COCTaB KJIETKH pacTeHuil. OpraHbl pacTeHUH U HX KIETOYHOE
ctpoenue. Knerounas memOpana u ee pyHkiuu. OCHOBHBIE BEUIECTBA PACTUTEIHHON KIIETKU.
[IpuroToBneHne MUKpOIpenapaTa U pacCCMOTPEHUE PACTUTENLHOM KIETKH B MUKPOCKOTI.

OnBITHI IO TOCTYIIJICHUIO BEIIECTB B PACTUTENHHYIO KIETKY.

Hcropusi OTKpBITUS U H3YUEHHUs] KIETOYHOTO CTpOEHUsI pacTeHuil. OCHOBHBIE CBOMCTBa
IUTOMIA3Mbl. JIBIDKEHHE LUTOMIa3Mbl B KieTke. OpraHoupl KIETKH. BkodeHHs u



3alacHble BEIECTBA B KieTke. KpucTtayunueckrue BKIIOYEHHs B KJIETKE. 3HAUEHHUE 3aIllaCHBIX
BELLECTB B KIIETKE.

®otocunTe3. Mcropus oTKpbITHS mporecca (ortocuHTe3a. JIMcT kak opran (OTOCHHTE3a.
Xnoporutactsl 1 xnopodpmnt. Kocmuueckast poiib 3eeHOro pacteHus. MexaHu3M U XUMHU3M
mporiecca (ortocuHTe3a. BrusHue oOKpykammmux ycnoBud Ha (QoTocuHTe3. BnwmsHue
TeMmmepaTypbl Ha (JOTOCHHTE3. BinsiHue yriexkucioro rasa Ha (JOTOCHHTE3

Bonnbii pexum pacreHuil. Ponb BOAbpl B KM3HM pacTeHMi. lloriomenne BOAbI KOPHIMHU
pacrenuit. [lytu nepenBukeHus BOAbl 1O pacTeHU0. KopHeBOe HaBieHUE, TpaHCIUpalus,
ryrraius. M3ydenue (u3noaorunyeckux ocoOEHHOCTEN pacTeHUM pa3HbIX MECT OOUTAHUS.
Crpoenue kopHs. CTpoeHHe KOHyca HapacTaHUsl KOpHS HIIEHMLb. Poib OTAEIbHBIX
MUHEpAJIbHBIX JJIEMEHTOB B pacTeHMM. M3yueHue NOriomeHuss BOJbl KOpHEM U €€
nepeBMKEHNE B cTe0ENb (KOPHEBOE JaBJICHUE).

JlpixaHnue.3HaueHue JbIXaHUS B KM3HM pacTeHuid. dusmnonorumyeckre U OHOXHMHUYECKUE
OCHOBbI JpixaHus. Kierounoe crtpoenue mnucra. llornomenue kuciaopoja Npu JIbIXaHUU
JIUCTBEB, CTEOJIA U KOPHSL.

Poct u aBmxenue pacrenuii. O0nme moHATHs 0 pocte pacteHuit. Ma3pl pocra. BHyTpeHHue
ycinoBusi pocta pacteHuii. Konyc Hapactanmsi crebns. Poct mobGera. Pazapaxkumoctb
pactenuii. JIBmxenue pacrenuil. JIucrosass moszauka. @oTorponusM, reorponusM. Hactun n
HyTauuu. PocToBble NBHKEHUS paCTEHH 10/ BIUSHUEM CBETa — TPOIHU3MBI.
[IpucnocobneHHoCcTh pacTeHuil K cpene oburtanus. llepuonmyeckue SBIEHUS B JKU3HU
pacrenuit. Jlucromaa. Ilepmon mokos. 3UMOCTOMKOCTH M XOJIOJOCTOMKOCTh PaCTCHHH.
Mopo30ycTOMYUBOCTh pacTeHuil. l3yueHne npHUCTIOCOOJICHHOCTH PACTeHHWA B HaIlel
MECTHOCTH.

Pa3zButne m pasmHoxkeHue pacteHuil. MHauBuayanbHOe pa3BuTHE pacteHuil. daktopsl,
OTPENETIAIONNE pa3BUTHE pacTeHuil. PasmHoxeHue pacteHuid. OCOOCHHOCTH CTPOCHUS
OpraHoB  pa3MHOKeHust pacteHuil. [lputbma. I'etepocTmmst  (pa3HOCTOIOYATOCTH).
[Ipucriocobnennss K OMNBUICHWIO y pacTeHuid. BereraTnBHOE pa3MHOXEHHUE PACTCHHIA.
[IpuBuBKa. )Ku3Hb pacTeHHs Kak LIEJIOTO OpraHu3Ma.

JlabopaTopHbIi NPAKTUKYM:

1. Texnuka OezonacHocTu. [IpuroroBiaenne Mukpomnpenapara pacTUTEIbHON KIETKH.

2. OmbITHI MO MOCTYIUICHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.

3. Bmusaume temmneparypsl Ha porocuntes. [loctpoeHue TemrepaTypHoil KpuBoi. BinsHue
YIJIEKUCIIOTo ra3a Ha (POTOCHHTES.

4. BopaHbIN pexuM pacTeHHIl: HCTIapeHHe BObI JIUCTHIMU IIPU Pa3HBIX BHEITHUX yCIOBUSX.

5. H3yueHue creneHu 3arpsi3HEHUS BO3AyXa MO JTUCTHIM.

HccaenoBareibcKue M NPOEKTHbIE pad0ThI:

1.Brniusinue ¢hakTopoB BHEIIHEW CpeJlbl HA POCT U Pa3BUTHE PACTEHUI.

2.BnusiHre TeMnepaTypHbIX YCIOBHM U YIIIEKHCIOTO T'a3a Ha mpolecc OTOCHHTE3A.

3.0Openenenue CTENEHU 3arpsi3HEHMS BO3AyXa MO JIUCThIM PAaCTEHUH.

4.Ce30HHbBIEC UBMEHEHUS B )KU3HU PACTEHUN HAIIEl MECTHOCTH.

Tema 3. UccienoBanus u3 sKu3Hu KUBOTHBIX (20 yacoB).

OCHOBHBIE METO/IbI UCCIIEIOBAHHUS 32 )KU3HBIO JKUBOTHBIX.

becniozBoHouHble  xuBOTHBIE.  [IpocTteiimme u  kumeyHonoJocTHele.  [Iporeccs

JKU3HEIEATEIbHOCTU IpocTednX. Pasznpaxumocts. [lurtanue. Beiaenenue. [IBuxkeHue

MPOCTEHIINX U KUILIEYHOTIOJIOCTHBIX.



Crpoenne Tena >kMBOTHBIX.OCOOCHHOCTH CTPOCHHUSI U (YHKIUU KOXKU M €€ MPOU3BOJHBIX.
Mopdonoruueckue U (HU3MOJIOTHYECKUE OCOOCHHOCTH KOXKHBIX kene3. CBsi3b MexIy
(U3MOJIOTHYECKON JEeSITEIbHOCThIO OpraHu3Ma >KMBOTHOTO M ero crpoeHuem. Ilmockue u
KoJibuaTele yepBU. JIBrmxeHue yepsei. Paznpaxumocts. IIutanue. Posib 10X IEBBIX YepBeEl B
NepeMeIBaHuy MouBkl. [IMsABKU: OCOOCHHOCTH CTPOEHUS, MUTAHUS, BM)KCHUS. 3HAYCHUE
MUSBOK.

[MumeBapenue. CynHOCTh Ipolecca MUIIEBApEeHUs y OECIIO3BOHOYHBIX M I103BOHOYHBIX
KUBOTHBIX. DBOJIOLUS CUCTEMbI OpPraHOB nuieBapeHusd. [lueBapenrue B poToBOH MOJOCTH
n xenynake. [lumeBapeHue B JKemyaKe *KBayHbIX KUBOTHBIX. [luineBapeHue B KUIIEYHUKE.
[InrarensHble BemecTBa. KauecTBeHHble peakuuu. DEpMEHTATHBHBIMA XapakTep peakLuu
pacUICIUIEHUS TUTATENbHBIX BEIECTB.

Jpixanue. @u3noIOTHs JABIXaHUS. 3aBUCHMOCTh JbIXaHWUS aHAMHUU OT YCIOBUM BHEIIHEH
cpenbl. OcCOOEHHOCTH ABIXaHUS MTHUIl U HBIPAIOIUX KUBOTHBIX. OOMEH BEIIECTB U SHEPIHUU.
[Tutanue. O6MeH BemiecTB — OCHOBHAs (PyHKIUS ku3HU. OOMeH O6enkoB. OOMEH yrieBoJ10B
n xkupoB. OOMEH MHUHEpaJIbHBIX BELIECTB M BOJbl. Buramuubl. BHemiHue npusHaku aBu-
taMruHo3a. OOMEH 3Hepruu B opraHusme. BiusHue TemnepaTypbl Ha aKTUBHOCTb )KMBOTHBIX
1 OoKpacky Tena. Tepmoperymsanus. [Iprcrnoco6aeHHOCTh X0JIOHOKPOBHBIX M TETNIOKPOBHBIX
KUBOTHBIX K U3MEHEHHSIM TeMIIepaTyphl.

Buyrpennss cekpeums. JKene3pl BHEIIHEW, BHYTPEHHEH W CMEIIAHHOM CEKpELUU.
BHyTpeHHsis cekpelus y BBICHIMX JXKMBOTHBIX. ['OpMOHBI M MX BIMSHHE Ha OpPraHU3M.
JlaxTanus. OOpa3oBaHue U BbIIETICHHE MOJIOKA.

HepBHas cucrema u opransl 4yBCTB. Pa3zapakuMoCTh U MPOBOAUMOCTh. PazBuTne HEpBHOU
CUCTEMbl U BPOXJICHHOE IOBEICHHE >XUBOTHBIX. YCIOBHbIE U O€3yCIOBHbIE pPE(IEKCHI.
OBoJirorvisl  BbICIIeW HepBHOW nesrenbHOCTH (BHJI) 'y TO3BOHOYHBIX  KHUBOTHBIX.
Anamuzaropel. [loBeneHue >KMBOTHBIX. BpIpaboTKa YCIOBHBIX pPeQIIeKCOB Ha JCHCTBUE
Pa3IMYHbIX pa3ApakUTeNel y pa3HbIX IPYII OPraHU3MOB.

JlabopaTopHbIi NPAKTUKYM:

1. Peakuus npocTelMX Ha pa3InyHbIC pa3IpaKuTeNn (COJb, YKCyCHasi KUCIIOTa, CBET).

2. Peakimus 10K1€BOTO YepBs HA JCHCTBUE Pa3IUYHBIX pa3ApaKUTECH.

3. JIBmkeHHne MEIMITUHCKOMN ITUSBKH.

4. JleficTBHE XETYJOYHOTO COKa Ha O0eoK M Kpaxmail. L{BeTHbIe peakinu Ha OEJIOK.
5.BiustHue Temneparypbl Ha aKTHBHOCTh 36MHOBO/THBIX.

HccienoBareibCKue U POEKTHbIE PadOThHI:

1.MoudukarmoHHas ”3MEHUYMBOCTD KUBOTHBIX.

2. IIpocreiimme Kak Mmoka3areiab YUCTOTHI BOJIOEMOB.

3. DKOJIOTHYECKUE NOCICACTBUS U UX BIMSHUE HA )KUBOTHBIX.

4. Posip MEIUIIMHCKHUX MUSBOK B JKU3HU YEIOBEKA.

Tema 4. YesnoBek Kak 00beKT ucc/ie0BaHUA B Onosioruu (15 4)

Oco0eHHOCTH JKCIIEpUMEHTAIBHON PabOThl ¢ ueloBeKOM. UepThl CXOACTBA M PA3IUYHUS C
JIPYTUMU TPYIIaMu KUBOTHBIX. [loAr0TOBKAa 000pyA0BaHUS IS OTIBITOB.

Perymsmust  ¢ynknuii  opranmsma.Opranusm kak 1enoe. HelfporymopanbHas peryssius
¢byHkuit opranu3ma. ['yMopanbeHas perynasius GyHKIui opranuzma. HepBHas perymsius
¢byHKMi oprann3ma. OyHKIIMOHAIBHBIE cHcTeMbl. be3ycinoBHbIe pedekchl YeToBeKa.
Buyrpennsis cpega opranusma. [IocTOSIHCTBO BHYTpeHHEH cpenpl opranusma. ['omeocras.
KpoBs. Kiimanueckuii ananu3 KpoBU 4YellOBEKa. 3alllUTHBIE CBOWCTBA KpoBHU. CBepThIBaHUE



kpoBu. MMmyHuTer. TkaHeBass HECOBMECTHMMOCThb. ['pynmbl kpoBu. OmnpezneneHue rpynn
kposu. [IepenuBanue KpoBu.

Crtpoenrie U (QyHKIMH OpPraHoB KpoBooOpamieHus. Mopdosoruss u (U3MOJIOTHS CcepAala.
Omnepanuun Ha cepane. Peanumanus. Ilpuembl peanmmanuoHHbIX neicTBuid. [IpoBopsimast
CHUCTEMa cepAala. OJEKTpUUYECKUE SBJIEHUS B cepaue. ABToMarus cepaua. Perymsanus
cepaeuHol aearenbHocTU. [lynbe. JIBukeHne kpoBu 1o cocyaaM. OyHKIMOHAIbHbBIE TIPOOBI.
bixanue.Bo3nymHas cpena. ['a3000MeH B Jierkux M TKaHAX. JlpIxaTenbHblE ABM)KEHHUS.
Perynsanus npixanus.

[MumeBapenue. [lutarenbHble BelecTBa U MUIIEBbIC TPOYKTHL. MeTO bl M3ydeHus (yHKIUMA
MUILEBAPUTENBHBIX kKene3. IlepeBapuBanne 1 BcacblBaHKWe NMUINK. Perynsanus nuiieBapeHus.
[TonnepxaHne MOCTOSIHCTBA TUTATENIBHBIX BEIECTB B KPOBU. LIEHTPHI 101012 M HACBIIIECHHUSL.
BH/I u ncuxonorus. IIpoucxoxxaeHre U HEKOTOpble 0COOEHHOCTH MCUXUKU. OTpakeHHue B
KUBOH U HEXMBOU mpupoje. Ourymenue u BocnpusaTie. Wmio3uu, npeacTaBieHus mamsTy,
HaOmogeHus. OnpeneneHue oobeMa maMsTi, 00beMa BHUMaHUs. [lamMsATh, MBIIIIJIEHUE, PEYb.
Bunel namstu. 3akons! namartu. [lpaBuna 3anomunanus. M3ydeHue T0ruyeckoro MbllUICHHUS,
BIIMSHUE TIO3bl HA PE3yNbTaT JEATEIbHOCTH. OMOIMU. TeMmrepameHT. XapakTep.
Ornpenenenre TUNIOB TEMIIEPAMEHTA. DMOLMHA U MUMHKA JIMIIA.

JIabopaTOpHBIN NPAKTHKYM:

1. Onpenenenune 4acTOTHI CEPJICUHBIX COKPAIICHUH B 3aBUCUMOCTH OT (PU3UIECKOM HATrPYy3KH.
2. [IpyeMbl peaHIMaITMOHHBIX IEHCTBUH.

3. MUuKpOCKOTIMUYECKOE CTPOCHUE KIIETOK

4. HapymieHue cBOMCTB OEITKOB MpH JCHCTBUN HA HUX aJTKOTOJIA.

5. JleiicTBEe aHTUOMOTHKOB HA ()EPMEHT CITFOHBI.

HccaenoBaresibcKkie M MPOEKTHbIE PA0OTHI:

1.Bausiaue pusnveckux Harpy30K Ha pa3BUTHE MBITIICYHON CUCTEMBI

2. Uctopus OTKPBITHS KIETKH

3. Bpeanble NpuBBIYKY U WX BIMSHUE Ha 3J0POBbE YeIIOBEKa

4. CriocoOBI yydIleHUs TTaMsITH.

Tema 5. Oomeounoorunvyeckue uccaeaopanus (10 yacon)

I'enernka kak Hayka. OCHOBHBIE METObI U3YUYCHHS T€HETUKU. MoIebHbI 00BEKT FreHEeTHKU
— 1mojoBas Mymka aposoduina. Conep:kanue Apo30¢uil Ha NMUTATENbHBIX cperax. AHaIu3
HacJIeIOBaHUs MPU3HAKOB B F1 Ipy MOHOTMOPUIHOM U TUTHOPUIHOM CKPELIMBAHUY.
[Ipucnoco6aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

Bnusinue »skonormdeckux (akTOpOB HA OpPraHU3MbL. JKOJOTHUECKUW MOHUTOPHHT.
Omnpenenenue coepkaHus B BOJAE 3arps3HSIONINX BEIIECTB.

DKOJOTUYECKHE XapaKTePUCTUKH BUIA (IKOJIIOTUUYECKAsl HUIIIA).

JlabopaTOpHbIN NPAKTHKYM:

1. Ananu3 HacnenoBaHUs MpU3HAakKOoB B Fi mpu MoHOruOpuaHOM U AUTHOPHUIHOM
CKpELIMBaHUHU (Ha IpUMepe MYILIKU ApO30(UIIbI).

2. OnbITHl O M3YYEHMIO TNPHUCIOCOOIEHHOCTH OPraHU3MOB K YCIIOBHUSIM CYILECTBOBAHUS:
IpeBpallleHre Ha3zeMHbIX (OpM pacTeHHH B BOJHYIO (GopMy M Ha000pOT (TpaiecKaHLHs,
BOJIOKpac, rurpodura).

3. CocraBieHHE OHKOJOTMYECKOW XapaKTEpUCTHKH BHUJAA, NACIOPTHU3AIMs KOMHATHBIX
pacTeHuN.

HccaenoBarebckue U NPOEKTHbIE PAdOTHI:



1 HayuHble OTKpBITHS B TEHETUKE.

2. BiusiHue sKxosiornyeckux (pakTopoB Ha OPraHU3MBI.

3. 3aBHCUMOCTB BHJIOBOTO Pa3HOOOpa3ns OT IKOJIOTUYECKHUX YCIOBHIM

5.TemaTuueckoe mianupoBanue (68 dacos)

Tema

‘ Conepxanue

‘ Buabl aesiTeIbHOCTH Yuamuxcs

Tema 1.buonorus u
o0acTu
uccaenoBaHus (34)

Baenenue.buosorust u odiactu
HCCIICIOBAHMIH, BO3MOKHOCTH
NPUMCHCHUS PE3yJIbTaTOB
uccienosauusa. Camble
WHTEPECHBIC HAYYHBIC OTKPBITHS
B Ononoruu. Onucanue 3a1a4 u

oOI111el CTPyKTYpBI

HUCCIIEN0BATEIBCKON JIEITEIHLHOCTH.

PaGota ¢ kuuroii, HaygHoi
ureparypoil. Mcromb3oBaHue
00pazoBaTelIbHbIX PECYPCOB CETU
Nureprer. OCHOBHBIE JOCTYIHBIE
METOAbI UCCIICAOBAHUA

3HAaKOMSITCS ¥ TOTOBAT COOOIIEHUS 110 TEMe
«CaMpble HHTEpeCHBIC HAyYHBIE OTKPBITHUS B
o0sacTu OMoJOTuNY. 3HAKOMSITCS ¢ BUAAMU
UCCIIEIOBATENLCKUX U MIPOCKTHBIX padoT, C
JTallaMy UCCIIEN0BATENbCKON U POEKTHOM
paboTHL.

OcCymIecTBISIOT MOUCK HYXHOM
UH(POPMAIINH JUTSI BHITIOJTHEHUS YIeOHOTO
WCCIIIOBAHMS. YUaTCs BRICKA3bIBATHCS B
YCTHOM M MUCbMEHHOH Qopmax;
OpPUEHTHPOBATHLCS HA pa3HBIE CIIOCOOBI
pelIeHus o3HaBaTEeIbHBIX
UCCIIEIOBATENLCKUX 3a][ay; BIIJICTh
OCHOBaMH CMBICIIOBOTO YTEHUS TEKCTa;
aHAJIM3UPOBATh OOBEKTHI, BBIICIAThH
IJIaBHOE. Y4aTcs COCTaBIISATh
OoubIMorpadUIecKuil CIucoK

Tema 2.
Uccnenosanus us

YKU3HU PACTCHUI
(209)

[IpaBuna paboTsI ¢
MUKPOCKOTIOM U
OMOJIOTMYECKUM
000pyTIOBaHHEM.
Oco0eHHOCTH UCCIIeIOBAHUS
10 U3YYEHHUIO KU3HU
pacTeHui.

CtpoeHue u XuMUYeCKun
COCTaB KJIETKH PACTEHUH.
Opransl pacTeHHI U UX
KJIETOYHOE CTPOCHHUE.
Hcrtopus oTKpBITHS U U3Y-
YEHHSI KIIETOYHOTO CTPOCHHS
pactenuii. OCHOBHbBIE
CBOMCTBA IIUTOTLIA3MBI.
®orocunres. Mcropus
OTKPBITHS TIpoIiecca
¢dorocunTesa. Jluct kak opran
¢dboTocuHTe3a. MexaHu3M U
XMMH3M Ipoliecca
¢dorocunTesa. Boauslil pexxum

3HaKOMSTCSI C IPaBUIIAMU PaOOTHI C
MHUKPOCKOTIOM H J1a00paTOPHBIM
000pynoBaHUEM. 3HAKOMSATCS C
0COOCHHOCTSIMU U3YUCHHUSI U
UCCIICIOBAHUS PACTCHUIA.
[TpuroroBiieHre MUKpOIIpenapaTa u
paccMOTpPEHHE PACTUTEIHHOMN KIIETKU B
MUKPOCKOTI.

[TpoBOJSAT OMBITHI IO TIOCTYIUICHUIO Be-
IIECTB B PACTHTEIBHYIO KIIETKY.
3HAKOMSITCSI C TPOBEJICHUEM OTIbITA IO
nporieccy GoTocuHTe3. BISICHSIOT
BJIMSIHUE OKPYXKAIOIIUX YCIOBHH Ha
(OTOCHHTE3,BIIUSHUE TEMIICPATYphI Ha
dboTOCHHTE3, BIUSHHUE YIIIEKUCIIOTO ra3a
Ha GoTOCUHTE3. BBISACHSIOT yTH
NepeIBUKEHUS BOJIBI 110 PACTEHHIO.
KopneBoe naBienue, TpaHCIUPALINS,
ryrraius. M3yyaror ¢usnonoruyeckue
0COOCHHOCTH PAaCTEHUI pa3HBIX MECT
obuTtanus. BRISICHSIOT pOJib OTJENBHBIX




pactenuii. PoJsib BOJIbI B )KU3HU
pacTeHui.

Crpoenue kopHs. CtpoeHue
KOHYyCa HapacTaHUsl KOPHs
nieHunsl. Jprxanue.3nauenue
JBIXaHUS B )KMU3HU PACTCHHI.
[Tornomenue kucmopoa npu
JBIXaHUU JIUCTHEB, CTEOJIS U
KOPHSI.

Pocr n nBuxkenue pacteHuil.
Poct nobera. Pazapaxxumoctsb
pactenuil. [[Brmxxenue
pactenuit. JlucroBas mo3auka.
@OoTOTPONU3M, TE€OTPOIIHU3M.
Hactuu n nyranuu. PoctoBbie
JIBU>KEHUS pACTEHUH MO
BIIUSTHUEM CBETA — TPOTIHU3MBI.
[lepnoandeckue sSBICHUS B
JKU3HU pacTeHui. Jlucronan.
[Tepnon nmoxos.
3UMOCTOMKOCTh U
X0JIOJIOCTOMKOCTh PACTEHUM.
Pa3BuTuHe U pa3mMHOKEHUE
pactenuii. OcOOEHHOCTH
CTPOEHHMS OPraHOB
Pa3MHOKEHUS PACTEHUM.
[Ipucnoco6aeHus K ONBUICHUIO
y pacteHuid. Bererarusnoe
Pa3MHOKEHHE PACTEHUN.
JKu3Hb pacTeHus Kak 1esoro
opraHusma

MUHEPAIbHBIX 3JIEMEHTOB B PACTCHHH.
N3yuaror nornoueHue BOAbl KOpHEM U

ee MepeIBIKCHHE B CTEOCTIb.

NzyuatoT pu3n0I0rHuecKue u
OMOXMMHYECKHUE OCHOBHI JIbIXaHUSI.
Krnerounoe crpoenue nncra. 3HaKOMSTCS CO
CTaausIMH pocTa rnobera. BeisicHst0oT
IpUCTIOCOOIEHHOCTh PacTEHU K cpesie
obuTanus. 3HAKOMCTBO C
MOPO30yCTOMYMBOCTBIO PACTEHHUIA.
N3ydenue npucnocobIeHHOCTH pacTeHUl B
Hallle MECTHOCTU. 3HAaKOMCTBO C
dbakTopamu, ONpeIESIONUMH PAa3BUTHE
pacTeHuii. 3HAKOMCTBO C
IPUCTIOCOOTIEHUSMH K ONBIIICHUIO Y
pacreHnii. BereratuBHoe pa3MHOXEHHE
pacrenuii. [IpuBrBKa. BeinosiHeHne
Pa3IUYHBIX OTBITOB TI0 U3YYSHHUIO PACTCHUH
U COCTaBJICHHE MTPOEKTHBIX U
uccienoBaTenbeckux padot. Coznanue
TIPE3CHTAIUH, ITyOJIMKAINH, CTEH/1A. AThOOMa.
3amnuTa npoeKTa

Tema3.McciaenoBanu
S U3 KU3HU
KUBOTHBIX (204acoB)

OCHOBHBIC METOIBI
HCCJIEIOBAHUS 32 KU3HBIO
JKUBOTHBIX.

Bbecno3BoHOYHEBIE JKHBOTHEIE.
IIpocreiimme u ku-
meyHonoJsioctHeie. [Iporeccol
JKU3HEACATSIbHOCTH
npocTenux. PazapaxumMocTs.
IIutanue. BeigeneHue.
JIBH>KEHME NTPOCTEUILNX U
KHIIIEUHOMOJIOCTHHIX.
Crpoenue Tena

KUBOTHBIX. OCOOCHHOCTH
CTpOeHHS U (PYHKIIUU KOXKH U

3HaKOMSTCSI ¢ 0COOCHHOCTSIMH
UCCIICIOBAHMSI 32 KU3HBIO JKUBOTHBIX.
3HAKOMSITCSI ¢ 0OCOOCHHOCTSIMU CTPOCHHUS U
busmnosiorreit 6ecro3BOHOYHBIX U
MI03BOHOYHBIX KUBOTHBIX. [IpoBosT
OTIBITHI 110 U3YYCHUIO BHEITHETO CTPOCHHUS
NPOCTEUIINX KUBOTHBIX. M3ydaroT BiusHUE
BHEIIIHEHN cpeJibl Ha OPraHU3Mbl U UX
IPUCHOCOOIEHHOCTD. Yyarcs (PUKCUPOBATh
UH(POPMALIHIO C TIOMOULIbIO HHCTPYMEHTOB
HKT; 0co3HaHHO U MPOU3BOJIBHO CTPOUTH
COOOLIEHHS B YCTHON M MUCbMEHHOM
dopme; CTPOUTD JTOTMUYECKOE PACCYXKICHHE,
COCTaBJISATH IUIAH MCCIIEJOBAHUS U




ee mpou3BoAHBIX. MopoJio-
THYECKUE U (PU3NOJIOTHYECKUE
OCOOCHHOCTH KOXKHBIX JKeJle3.
CBsi3b MEXTY
(U3MOJIOTHYECKOH eI TeNbHO-
CTBIO OpPraHu3Ma )KMBOTHOTO U
ero ctpoerueM. [limockue n
KOJIbYaThie YepBU. JIBIDKEHHE
yepBel. Pa3npaxumocTs.
IIutanue. Poib noXIeBBIX
4yepBeH B IEPEMEIIMBAHNN
noyBkl. [TUsSBKU: 0COOCHHOCTH
CTpOEHUSI, TUTAHUS,
JBIDKECHUSI. 3HAYCHUE TTUSBOK.
[Mumesapenue. CylHOCTb
rporiecca MUIIeBapeHUs y
0ECTI03BOHOYHBIX U
MTO3BOHOYHBIX JKHBOTHBIX.
DBOJIOLMS CUCTEMBI OPraHOB
MUIIEBAPCHMUSL.

Hprxanue. @U3nonorus
nbixanusi. OOMEH BellecTB U
sHepruu OOMeH MUHEpaIbHBIX
BEILECTB U BOJbl. BUTaMUHBI.
TepMmoperynsuusi.
[Ipucrnoco61eHHOCTh X0JI0/1-
HOKPOBHBIX U TEIUNIOKPOBHBIX
KUBOTHBIX K U3MEHEHHSIM
TEMIEPATYpPHI.

2Kenesbl BHEIIHEH, BHYT-
PEHHEHN U CMEeIIaHHOMN
CEKpEeLIHH.

HepBnas cucrema u oprabl
4yyBCcTB. Pazapaxxkumocts u
MPOBOJAUMOCTG. Y CJIOBHBIE U
0e3ycIoBHBIE PEQIICKCHI.
DBOJIIONMS BbICHIECH HEPBHOM
nestensHoct (BH/) y
MO3BOHOYHBIX KUBOTHBIX.
Amnanuzaropsl. [loBenenue
KUBOTHBIX. BbIpaboTka
YCIOBHBIX pedekcoB Ha
NeMCTBHE Pa3TUYHbIX
pazapaxuTeneit y pasHbIx
TPYIII OPTaHU3MOB

BBLACJIIATD I'NTIaBHOC B IIPE3CHTAUN C03IIa.HI/Ie
MPE3CHTAIUH, ITyOJIMKALIH, CTEH/1A. AThOOMA.
3amura nIpoeKTa




Tema 4. Uenosek
Kak 00BEKT
HCCIICOAOBAHUA B
ouonoruu (154)

Ocobennoctu
9KCIIEPUMEHTAIBHOMN paboTHI C
YeJI0BEKOM. UepThl CXO/ICTBA U
pasiuuus ¢ JPyrumu
rpynnaMu >KUBOTHBIX.
HeliporymopaibHas perymnsauus
(GyHKIUH opraHu3ma.
I'ymopanbHas peryasanus
¢bynkuuit opranuzma. HepsHas
perynsus QyHKIUi
oprannsma. OyHKIMOHAJIbHbIE
cucrteMsl. bezyciioBHbIe
pedaekcsl YenoBeKa.
Bnyrpennss cpena opranusma.
[TocTositHCTBO BHYTpEHHEN
cpensl opranusma. ['omeocras.
KpoBs. Knuanueckuit ananus
KpOBH YeJIOBEKA. 3alIUTHBIC
cBoiicTBa kpoBU. CBepTHIBaHUE
kpoBu. IMmyHuTeT. TkaneBas
HECOBMECTUMOCTb. [ pynmsl
KpoBu. OnipenieneHre rpymmn
kpoBu. [lepenuBanue KpoBH.
Crtpoenue u GyHKIIUH OPTaHOB
KpOBOOOpaIEeHHS.
Mopdosorus u Gpu3HOIOTHS
cepaua. Oneparyu Ha Ceple.
Peanumarus. [Ipuemsi pe-
aHUMAIlMOHHBIX JTEUCTBUN.
[IpoBosmas cucrema cepaua.
JIBU>KEHHE KPOBHU IO COCYAAM.
Hpixanue.Bo3nyiinas cpena.
["'a3000MeH B JIErKUX U TKaHSX.
[IumeBapenue. Ilurarensusie
BEILIECTBA U MHILEBbIC
IPOAYKThl. MeTo bl U3yueHust
(GYHKIMH MHUIEBAPUTENBHBIX
)kene3. BH u ncuxonorus.
[IpoucxoxxaeHne U HEKOTOPBIE
0COOEHHOCTH NCUXUKH.
OTtpaxxeHue B )KUBOM U
HEKMBOW ITPUPOJIE.
Omyenue u Boctpusitue. M-
JII03UH, PEJICTABICHUS
mamsaTu, HaOmoaenus. Or-

3HaKOMSTCS ¢ 0COOCHHOCTSIMH
OKCIIEPUMEHTATBHON PabOTEHI C Ue-
n0BeKOM. Haxozdar uepTsl cX0aCTBa U
pasiuuus ¢ JpyruMH TpymmnamMmu
*KUBOTHBIX. [loaroToBKa 000pYIOBaHUS
JUTSI OTIBITOB.

3HAKOMSATCSI C OCHOBHBIMH
(U3HOTOTHYECKUMH CBOMCTBAMHU
yenoseka HeliporymopanbsHas
perymsinusi yHKIUNA opraHu3Ma.
Bnyrpennssa cpena opranusma.
[TocTosIHCTBO BHYTPEHHEN Cpebl
opraHusMa. Y4arcs ONpeaessiTh TPYIIIbI
KpOBU. 3HAKOMSATCS U y4aTcs MpUeMaMm
PE€aHUMALIMOHHBIX JIEHCTBUU.
3HAKOMSITCS CO CTIOCO0AMU JIbIXaHUS.
3HAKOMSTCS C

MeTOJaMH U3ydeHUs GyHKITUN TTHIIIEe-
BapUTEIIBHBIX KeEJe3.

VYyatcs onpenensiTh 00beM MmaMsITH,
BBISICHSIFOT CIIOCOOBI 3aTIOMUHAHUS U
pa3BUTHSI TaMATH U 00beMa BHUMaHUS.
[IpaBuna 3anomuHanus. OnpeaeneHue
TUIIOB TeMIIEpaMeHTa. DMOIUU U
MuMuKa auna. [IpoBoast ucciaenoBanus
Y COCTaBJISIIOT OTYETHI IO TEMaM:
1.Biusiane ¢pu3nueckux Harpy3oK Ha
pa3BUTHE MBIIICYHON CHCTEMBI

2. Uctopust OTKPBITHS KIETKH

3. Bpeanblie npuBBIYKY U UX BIUSIHUE HA
3JI0pPOBbE YETIOBEKA

4. CriocoOBbI yydIieHus TaMsITH.
Co3znanuie npe3eHTaluy, MyoIUKaluH,
CTeHJa.anp00Ma.3a1uTa MPOoeKTa




peneneHue oObeMa MmaMsTH,
00beMa BHUMaHHUS. [1aMsITh,
MBIILIEHUE, pedb. Busl
MaMsTH. 3aKOHBI TAMSTH.
[IpaBuia 3anoMuHaHUS.
N3yuenune noruyeckoro
MBIIIJICHHS, BIUSHUE 0361 HA
pe3ysbTaT AeATEIbHOCTH.
Omonuu. TemnepameHr.
Xapaxkrep. Onpenenenue
TUIIOB TEMIIEpAMEHTA. DMOILIUH
Y MUMUKA JIAIA

Tema 5.
OGmmebunoornyec
KHe
uccnenoBanusi (10
4acoB)

I'enernka kak Hayka.
OCHOBHBIE METOJIBI U3YUCHHUS
TCHETHKH.
[IpucnocobneHHOCTH
OpPraHu3MOB U €€ OTHOCH-
TEIIHOCTb.

BrusiHue 3K0JIOTHYecKuX
(hakTOpOB HA OPTaHU3MBI.
DKOJIOTMYECKUIT MOHUTOPHHT .
Onpenenenue conepxKaHus B
BOJIE 3arpS3HSIONINX BEIIECTB.
DKOJIOTHYECKUE
XapaKTEePUCTUKHU BUIA
(’K0JTIOTHYECKasT HUIIIA)

3HAKOMSATCSI C UCTOPUEH BO3HUKHOBEHUS
HAyKH{ F'€HETHKA. 3HaKOMSTCS C
OCHOBHBIMH METOJIaMU U3YUECHUS
reHeTuku. MoenbHbI 00bEKT TeHETUKHU
— TUTOZIOBAst MYIIIKa JIpo30¢uIa.
Conepskanne apo30¢uiI Ha TUTATEIbHBIX
cpenax. PemaroT 3aaun Ha Hacnen0Ba-
HUS IPU3HAKOB B F1 pu
MOHOTHOPUAHOM U TUTHOPUIHOM
CKpELIMBAHNM.
N3ygaroT npucnoco0IeHHOCTh
OpPraHMU3MOB M €€ OTHOCUTEIBHOCTb.
N3y4aroT BIUSIHUE 3KOJIOTHYECKUX
¢dakTopoB Ha opranusMel. [IpoBoasT
3KOJIOTMYECKUI MOHUTOPHUHT.
OrnpenensaroT coepkaHus B BOJIE
3arpsA3HSIOLIMX BEIIECTB.
CoCTaBIISIIOT HKOJIOTUYECKUE
XapakTepUCTUKU BUAA. COCTABIISIIOT
OTYETHI IPOEKTHBIX U
HCCIIEIOBATENIbCKUX PadOT MO TeMaM:
1.HayuHble OTKpBITHS B TCHETHKE.
2. BrnusHue 3xonorndeckux (akTopoB Ha
OpPraHu3MBlI.

3. 3aBUCUMOCTb BUJIOBOTO Pa3HOOOpasus OT

9KOJIOTHYecKHX ycnoBuid. Co3nanne
npe3eHTalluH, yOTMKAaI|Y, CTEH/Ia,
anpOoMa.3amuTa mpoeKTa

6. KasiengapHo-TteMaTuuyeckoe nJiaHMpPOBaHHUe

Ne o/

Tembl 3anaTHH

Bcero | Teop.
4acos

npakr | lara




Tema 1. Buosorusi u 06acTu uccaenroBanus. (3 4.)

Bsenenne.Q0macT HcClIeOBaHUN B OHOIOTHH,
BO3MOYHOCTH MPUMEHEHUS PE3yIbTaTOB HCCIEIOBAHUS.
Camble UHTEpECHBIC HAYyYHBIE OTKPHITHS B OMOJIOTHH.

1

Onwcanue 3a/1a9 ¥ 00IIEH CTPYKTYPBI UCCIICIOBATEITLCKOM
neaTeNbHOCTU. PaboTa ¢ KHUToi, HayqHO! JIUTEpaTypo.
Hcnons3oBanue 00pa3oBaTebHBIX pecypcoB cetu VIHTepHeT.
Ip.p.Nel «Hcnonv3oeanue 00pazso06ameibHbIX pecypcos cenu
Hnumepnemy

0,5

0,5

OCHOBHBIE JIOCTYITHBIC METO/IbI HCCIICIOBAHUS.
Lp.p.No2 «lIpasuna ogpopmnerue HabIOOEHUTL»

0,5

0,5

Tema 2.HUcciienoBaHus U3 JKU3HHU P

acTeHNH

.(204.)

[TpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTUYECKUM
obopynoBanueM. TexHukabezomnacHocTu. OcoOeHHOCTH
HCCIIEIOBAHUS 110 U3YYEHUIO KU3HU PACTEHUH.
[ToaroroBuTeNbHBIE paOOTHI 110 YU€OHBIM OIBITAM C

pacterusiMu. Opranbl paCTEHUHN U UX KJIETOYHOE CTPOCHUE.
[IpuroroBnenrne MUKpOIIpEnapaTa U pacCMaTpUBaHNE
pPacCTUTENBHBIX KJIETOK B MHKPOCKOTI.

Jlab.p. Nel «Texnuxa 6ezonacnocmu. Ilpuecomosnenue
MUKponpenapama pacmumenvbHou K1emKu»

1

0,5

0,5

XUMHUYECKUH COCTaB KIETOK pacTeHuil. OCHOBHBIE
BEIIECTBA PACTUTENbHOM KIeTKH. OMBITHI 10 TOCTYIIIICHUIO
BEILECTB B PACTUTENBHYIO KIETKY.

Jlab.p. Ne2 « Onvimsi no nocmynjieHuro euwecms 6
PACMUMENbHYIO KIEeMK)Y»

0,5

0,5

HcTopus OTKPBITHS U U3YYEHUSI KIIETOUHOTO CTPOCHUS
pactenuii. CTpoeHHE pacTUTEIbHBIX KIETOK. OCHOBHBIE
CBOMCTBA LIUTOINIA3MBbI. [[BIKEHNE LIUTOTIIa3MbI B
knetke.Knerounas mem6Opana u ee pynkuun. OpraHouab
KJIeTKU. BKITIOUeHMs 1 3amacHbIE BEIIECTBA B KIIETKE.
Kpucrannnueckue BKIIOUEHUS B KJIETKE. 3HAaUCHHE
3aMacHbIX BEUIECTB B KJIETKE.

®dotocunTe3. VicTopust OTKpBITHS Ipoiiecca GOTOCHHTE3A.
Jluct kak oprad orocuHTe3a. XIOPOIIACTHI U XJIOPO(HUILI.
Kocmuueckast poiib 3eJIEHOTO pacTeHUs. MeXaHU3M U XUMHU3M
nporecca GOoTOCUHTE3A.

8,9

Brnusinue okpyxaromux ycnoBuii Ha poTocuHTe3. BiusHue
TeMIiepatypsl Ha GoToCHHTE3. BlnsHUE YrIIeKUCIOTo ra3a
Ha OTOCHUHTES.

Jab.p. Ne3 « Brusnue memnepamypul Ha pomocunmes. Ilo-
cmpoeHue memnepamypHou Kpugoul. Bausanue yenexuciozo




2das3a Ha qbomocuHme3»

10,11

Bonusb1i pesxuM pacteHuid. Posib BOJIbI B )KM3HU PaCTEHUIA.
[Tornonienue Boasl KOpHsAMHU pacTeHui. [lytu nepenBuxenus
BOJIbI 110 pacTeHuto. KopHeBoe naBiieHKe, TpaHCIUpaLus,
ryTTaIusl.

Jlab.p. Ne4 « BoOHuvlil pesicum pacmenuil. ucnapenue 800bl
JUCNBAMU NPU PAZHBIX 6HEUHUX YCTIOBUAXY

12

N3ydenne (HU3HOTOTHIESCKUX OCOOCHHOCTEH pacTeHUN
Pa3HBIX MECT OOUTAHWSL.

0,5

0,5

13

Crpoenue kopHs. CTpoeHne KOHyca HapacTaHHsl KOPHS
TIIIISCHUIIBI. Poie OTACJIBbHBIX MUHCPAJIBHBIX 3JIECMCHTOB B
pacTCHUM. I/I3y‘-IeHI/IC MOrJIOMCHWA BOABI KOPHEM U €€
nepeBMKEHNE B cTe0ENb (KOPHEBOE JaBICHUE).

0,5

0,5

14

JlpixaHue. 3HaueHue AbIXaHus B KU3HU PaCTECHUI.
®u3nosIornyecKkue 1 OHOXUMUYECKHE OCHOBBI JbIXaHMS.
Kiterounoe crpoenue nmcra. [lornomenne kuciaopoaa npu
JIBIXaHUU JTUCTHEB, CTEOJI U KOPHSL.

15

Poct u nuxenue pacrennii. O01Ie MOHATHS O POCTE
pactenuii. @a3sl pocta. BHyTpeHHME ycnoBHs pocTa
pactenuii. Konyc mapacranus cre6mis. Poct moGera.

16

Paznpaxumocts pacteHuid. JIBUskeHrE pacTEHUM.
JlucroBas mozauka. otoTponusm, reorponusm. Hactuu u
HyTauuu. PocToBble IBMKEHUS pAaCTEHH MO BIUSIHUEM
CBETa — TPOIHU3MBI.

17

[Tpucmoco6aeHHOCTh PaCTeHUI K Cpeie OOUTaHMUS.
[Tepuonnueckue saBaeHUs B )KU3HU pacTeHui. Jlucromna.
[Tepuon nmokosi. 3MMOCTOMKOCTb M XOJI0I0CTOMKOCTh
pactenuii. Mopo30ycTOMUYUBOCTD pacTeHuil. Mzyuenue
MPUCIIOCOOJIEHHOCTH PACTEHUM B HAIlIeH MECTHOCTH.
Ilpoexm «Ce30HHble u3MeEHEHUs 8 HCUSHU PACMEeHUl Haulell
MecmHocmuy

0,5

0,5

18

Pa3ButHe u pa3mHoXKeHue pacteHuil. IHauBuayanbHoe
pasButue pactenuit. akTopsl, Onpenessionie pa3BUTHe
pacTeHui.

Hccneoosanue «Bruanue hakmopoe enewineti cpedvl Ha pocm
U pazgumue pacmeHu»

0,5

05

19

PasmHoxkenmne pactennii. OcoOEHHOCTH CTPOEHUS OPraHOB
pa3sMHOxkeHus pacteHuid. [Isbna. I'erepoctunus
(pazHoctonbuaTocts). [IprucnocobneHus K ONbUICHUIO Y
pacTeHui.

0,5

0,5

20

BereraruBHoe pa3MHOKeHUe pacTeHul. IIpuBuBKa.

21

KuzHp pacTCHUA KakK LECJIOCTHOI'O OpraHmnus3ma.




22 |Jlab.p. Ne5 «H3yuenue cmenenu 3aepsizHeHus 6030yxa no 1
JIUCTBAMY

23  |HccnenoBanue «OrmpenesieHNe CTENEHN 3arps3HEHHs BO3TyXa 1
I10 JINCTBSIM PACTCHUI»

Tema 3. UcciienoBaHus u3 ;KM3HU KMBOTHBIX (20 yacoB

24,25 |OcHOBHBIE METOIBI UCCIIENOBAHUSA 3a KU3HBIO 2
YKUBOTHBIX. becrio3BOHOYHBIE )KUBOTHBIE. [IpocTeimue u
KUIIEYHONOJIOCTHBIE. [Iponiecchl KU3HEAEATENBHOCTH
npocreimux. Pasnpaxumocts. [Iutanue. Beinenenue.
JIBr>KeHHE MPOCTEUIINX U KUIIEYHOMOJIOCTHBIX.

26,27 | Ctpoenue Tena >KUBOTHBIX.OCOOEHHOCTH CTPOCHUS U 2
(GYHKIMM KOKU U €€ MPOU3BOIHBIX. Mopdooruyeckue u
¢u3noIorNuYecKre 0COOEHHOCTH KOKHBIX kene3. CBs3b
MEXTy (PU3HOJIOTHIECKOH NIESITETHHOCTHIO OpraHn3Ma
KHUBOTHOTO ¥ €70 CTPOCHUEM.

28-30 |Ilnockue u KoJbYaThIe YepBH. [[BIKeHUE YepBeH. 3
Paznpaxumocts. [Tutanue. Posib 10X 1€BbIX YEPBEH B
nepeMeIuBaniy MOYBHI. [[HsIBKH: 0COOEHHOCTH CTPOCHHUS,
MMUTaHUsA, IBKEHHUA. 3HAYEHNE MUSIBOK.

31,32 |[MumeBapenne. CyIIHOCTH MpoIiecca MUIIeBapeHUs y 2
0€CI03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. DBOJIOIHS
CHUCTEMBI OpraHoB nuieBapenus. [IumeBapenre B poTOBOM
MOJIOCTH U xenyake. [IuneBapenue B xKelyIKe KBadyHbIX
*UBOTHBIX. [IumeBapenue B kumeunuke. [lutarenpHbie
BeniecTBa. KauecTBeHHbIE peakiiuu. @epMeHTaTUBHBIN
XapakTep peakluuil paclierieHNs MUTaTeIbHBIX BEIIECTB.

33,34 | JIpixanue.Du3noorus apxaHus. 3aBUCUMOCTD JbIXaHHS 2
aHAMHHM OT yCJIOBUH BHeMIHEeH cpeapl. OcOOCHHOCTH
JIBIXaHUS IITHI] ¥ HBIPSIFOITUX )KUBOTHBIX.

35-37 |Ob6meH BeriecTB U dHepruu. [lutanue. OOMeH BeleCTB — 3
ocHOBHas (yHKUusA xu3HU. OOMeH OenkoB. OOMeH
yII€BOOB U KUPOB. OOMEH MHUHEPATbHBIX BEIIECTB U BO/IBL.
Butamunbl. Baenmnaue npusHaku aBuTamMmuHo3a. O0MeH
SHEPrUH B OPraHU3Me.

38-39 |BausHue Temneparypbl Ha aKTUBHOCTb KHMBOTHBIX U 2
okpacky tena. Tepmoperymsus. [IpucnocobaeHHOCTS
XOJIOJJTHOKPOBHBIX U TEINIOKPOBHBIX KHBOTHBIX K M3MEHE-
HUSIM TeMIepaTyphl.

40 | BuyrpeHHss cekpenus. JKene3sl BHENTHEH, BHyTpEHHEH U 1
CMEIIaHHOM ceKpellnu. BHYTpeHHsIs1 ceKpelus y BBICIINX
KHUBOTHBIX. [ OpPMOHBI U MX BIMSHUE Ha OPraHU3M.
Jlaxrarus. OOpa3oBaHue U BbIJEIEHHE MOJIOKA.




41,42 |HepBHas cucTeMa U OpraHbl YyBCTB. Pa3apakumMocTs u 2
IIPOBOJUMOCTE. Pa3sBuTHE HEPBHOM CUCTEMBI U BPOXKICHHOE
MTOBE/ICHUE KUBOTHBIX. Y CIIOBHBIC U 0€3YCIIOBHBIE PE(IICKCHI.

43

OBoJrolus Belciel HepBHOH AearenbHocTy (BHI) y
ITI03BOHOYHBIX )KUBOTHBIX. AHanu3aropsl. [loBenenune
KUBOTHBIX. BbIpaboTKa yCIIOBHBIX pedieKCOB Ha IeHCTBHE
Pa3IMYHbIX pa3ApaXUTeNed y pasHbIX IPYII OPraHU3MOB.

Tema 4. YestoBek kKak 00beKT uccie0BaHus B Ouosioruu (15 1)

44

Perymsius pynkuuii oprannsma. Opranusm Kak 1enoe.
HetiporymopanpsHas perymsiuusi yHKIMM opraHu3ma.
I'ymopanbHas perymsiuust pyHKIUNA opraHu3Ma.

45

Hepshas perymsiuust yHKUnNA opraHu3Ma.
OYHKIIMOHATBHBIE CUCTEMBI. be3ycioBHbIE pedIIeKChI
YEJI0BEKA.

0,5

0,5

46

Buyrpennss cpena opranusma. [1ocTossHCTBO BHYTpEHHEN
cpeasl opranusma. ['omeocras.

47

KpoBs. Knnanueckuit ananu3 KpoBU 4eJIOBEKA. 3allUTHBIE
CBOMCTBA KpOBH. CBEPTHIBAHUE KPOBH.

48

Nmmynuter. TkaHeBasi HECOBMECTUMOCTb. [ pynmbl KPOBH.
Onpenenenue rpynn kKposu. [lepenuBanue KpoBH.

49,50

Crtpoenue u GyHKIIUU OPTraHOB KPOBOOOPAIIICHHS.
Mopdosorus u ¢pusznonorus cepamna. Onepannn Ha
cepaue. Peannmanus. [TpreMbl peaHnMamoHHbBIX
NEUCTBUI.

o1

[TpoBopsias cucrema cepaia. ISKTPUICCKUE SIBJICHUS B
cepaie. ABTomaTtus cepaua. Perynsauus cepaedHoit
nesitenbHOCTH. [lynbe. JIBH)keHHE KPOBH 1O COCY1aM

0,5

0,5

52

Jpixanue.Bo3ayminas cpena. 'a3000MeH B JIETKUX U
TKaHsX. /[pIxarenpHble ABMKEHUs. Perymnsanus npixanus.

0,5

0,5

53

[TumeBapenue. [lutarenpHbIC BEMICCTBA U THUIIECBBIC
MPOIYKTHI. MeToabl u3yueHus: QyHKIHHA muIie-
BApPUTENIbHBIX KEJe3.

54

HepeBapHBaHHe 1 BCAaCbIBAHUC ITUIIIH. PGFYHHHI/IH
IMUIICBApPCHUSL. Hozu:[epncaHHe MNOCTOAHCTBA MUTATCIbHBIX
BCIICCTB B KPOBHU.

55

BH/I u nicuxonorus. ITpoucxox1eHue 1 HEKOTOPbIE
0COOEHHOCTH MICUXUKH.




56 | Omymenue u BoctpusTre. Vmo3un, mpeacTaBIeHus 1 0 1
namsty, HabmroaeHus. OnpeneneHne ooObeMa mamsITH,
o0beMa BHUMaHHUS.

57 |Ilamatb, MbllIUICHHUE, peUb. Byl maMsti. 3aKOHBI TAMSATH. 1 0,5 0,5

58 |DOwmommu. Temnepament. Xapakrtep. Onpe/eieHue TUTIOB 1 0,5 0,5
TEMIICpaMCHTA. 3MOIII/II/I 1 MUMHKa JIkn1a.

Tema 5. O61meononornyeckue ucciaenopanus (10 yacon)

59 |TI'enermka kak Hayka. OCHOBHBIE METO/IbI H3yYCHHS 1 1 0
TeHETHKU. MoJIeNTbHBII 00BEKT TEHETUKU — IUI0I0BAsI

MYIIIKa Jpo30odua.

60,61 |Conepsxkanue apo30(uiT Ha MUTATEIBHBIX CpeIax. AHAIH3 2 1 1
HacJieJOBaHUs MPU3HAKOB B F1 mpu MoHOrMOpHIHOM 1
JTUTUOPUIHOM CKPEIUBAHHH.

62,63 | IIpucmocoOeHHOCTh OPraHMU3MOB U €€ OTHOCHUTEIIEHOCTh 2 1 1

64-66 |BnusHEE SKOJIOTHYECKUX (PaKTOPOB HAa OPTaHU3MBI. 3 1 2
DKOJIOTMYECKUI MOHUTOPUHT. OnpeeneHne coIepKaHus
B BOJIC 3arpsI3HAIOIINX BEIECTB.

67-68 Dkonormueckue XxapakTEpUCTUKH BUAA (IKOJIOTHYECKAs 2 1 1
HUIIA).
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IIpuioxenus:
Ipuiaoxenne 1.
I'noccapwuii.
HccaenoBareibckass AeATENbHOCTh — JEATEIbHOCTh YYalIUXCs, CBS3aHHAs C PEIICHHEM

YYaIIUMHUCS TBOPYECKOM, HMCCIIEIOBATEIBCKON 3a/ladll C 3apaHee HEM3BECTHBIM pEIICHHEM U
Hpeﬂnonarafomaﬂ HaJIMYHUC OCHOBHBLIX DOTallOB, xapaKTepHHx IS UCCIICAOBAHUS B Haquoﬁ
chepe, HOPMUPOBAHHYIO HCXOJS M3 MPHUHATHIX B HayKe TPaJAULIMNA: TOCTAHOBKY MpPOOJIEMBI,
M3y4eHUE TEOPUH, TOCBAIIEHHON NaHHOW TpoOiemMaThke, Moja00p METOIUK HCCICIOBAHUS H
MPAKTUYECKOE OBJIAJICHUE MMM, COOp COOCTBEHHOTO MaTepuala, €ro aHain3 U 0000IIeHueE,
Hay4YHBIH KOMMEHTapui, COOCTBEHHBIC BBIBOABI. JIF00O€ HcciaenoBaHWE, HEBa)XXKHO, B KaKOU
00JIaCTH EeCTECTBEHHBIX WJM TYMaHUTApHBIX HAyK OHO BBITIOJHSCTCS, HMMEET MOJ00HYIO
cTpykTypy. Takas mernouka sIBISE€TCS HEOTHEMJIEMOW MPUHAJICKHOCTHIO HCCIIEI0BATEIbCKOM
NESITETHHOCTH, HOPMOU €€ MPOBEICHUS.

IIpoexTHasi KeATEJILHOCTL — COBMECTHAsl Y4eOHO-TIO3HABATEIbHAS, TBOPYECKAsT WM UTPOBAs
NESTENHHOCTh YUaIlIUXCS, HMEIoNas OOMIyl0 IIeJib, COIJIACOBAHHBIC METOJbI, CITOCOOBI
NESATENBbHOCTH, HalpaBJCHHAsT Ha JOCTIDKEHHWE OOIIero  pesyibrara  JACSTEIbHOCTH.
HemnpeMeHHBIM yCI0BHEM MPOEKTHOM JEATENHHOCTH SBJISICTCS HAJIMYUE 3apaHee BHIPAOOTAHHBIX
MPEACTABICHUH O KOHEYHOM TMPOIYKTE ACSITSIBHOCTH, 3TAlOB MPOSKTHPOBAaHUS (BBIPAOOTKA
KOHIICTIIIMK, ONpEIeIcHUEe IeNe W 3aJad IMPOEKTa, JOCTYIMHBIX M ONTHUMAJIbHBIX PECYPCOB
NESTENHPHOCTH, CO3JaHHE IUIaHa, TPOrpaMM M OpraHU3aIus JCATEIHHOCTH IO peaau3aiiu
MPOEKTa) M peaju3allid MPOeKTa, BKJIIOYAs €ro OCMBICICHHE U pedIIeKCHIO Pe3yabTaToB
JIEITENLHOCTH.

IIpoekTHO-HCC/IEIOBATENbCKASL JIEATEIbHOCTh — JICATEIBHOCTh 110 TPOSKTHPOBAHUIO
COOCTBEHHOTO WCCIICIOBAHUS, IPEANOJaramias BbACICHUE IIeJIeiH W 3a7ad, BBIJCICHHE
MPUHIIAIIOB OTOOpa METOAMK, TUIAHMPOBAHHME XOa HCCIEAOBAHUS, ONPEIACICHHE OXKHIaeMbIX
pE3yNbTaTOB, OLEHKAa PEalu3yeMOCTH HCCIENOBAHUS, OMpeIe/ieHue HEOOXOAMMBIX PECYPCOB.
SIBnsieTcs OpraHu3alMOHHON PaMKOW UCCIIEIOBAHMS.

YueOHOe Hccie10BaHUEe U HAy4YHOe HcciaeqoBanue. Eciay B Hayke IIaBHOW LIETBIO SIBISIETCS
MIPOM3BOJICTBO HOBBIX 3HAHWHU, TO B 00pa30BaHHM 1I€Th MCCIEAOBATEIbCKOMN IEATEIHHOCTH — B
npuoOpeTeHnn ydamuMmcsl (yHKIIMOHAJIBHOTO HaBbIKA HCCIEAOBAHUSA KaK YHHBEPCAIHHOTO
crocoba OCBOEHHUsSI JCHCTBUTEIHHOCTH, Pa3BUTHUHU CIIOCOOHOCTH K HMCCIEAOBATEIBCKOMY THITY
MBIILJICHNS], aKTUBU3AI[UH JTUYHOCTHOM TO3MIIMK y4Yallerocss B 00pa3oBaTEIbHOM Mpoliecce Ha
OCHOBE IPHOOpPETEHHS CYOBEKTUBHO HOBBIX.


http://www.irsh.redu/ru
http://www.researcher/ru
http://school-collection.edu.ru/

IIpunoxenne 2.
BapuaHThl BONPoCcoB K pa3jiely «Tanbl paéoThbl HAJl POEKTOM.
I sram.
JIns BBISIBIEHUS Yo)KE UMEIOLIUXCS 3HAHUM
- Uto BBI MOKETE CKa3aTh IO 3TOH TeMe (Tipodieme)?
- Yto BBI ynTaNH (CIBIMIAIHN, U3y4aIl HA YPOKAX, CAMOCTOSATEILHO) [0 ATOU TeMe, Tpodieme?
Kax BbI 0THOCHTECH K 3TOH Teme (mpoodiieme)?
- Kakue crioco0bl perieHust 3ot mpooieMsl Bl 3HaeTe? UTo, 1o- Bamemy, Heo0X0 MO IS
3TOTO caenaTh?
- Uro emie BbI ObI XOTEIU U3YyYUTh (MTOHATH), YTOOBI HAUTH CIIOCOO pelIeHHst 3TOH mpoOieMbl?
J171s1 BBISIBIICHHSI CKJIOHHOCTH W MHTEPECOB YUAIIHXCS:
- Uro emie nHTEpecHO BaM ObLIO OBl y3HATH B 3TOM 001acTH?
- B uem BBI X0TenM ObI JTydtiie pazooparbes?
- Bame mro6umoe 3aHsATHE BHE LIKOJIBI?
- Uemy BBI O0JIbLIIE BCETO XOTENU Obl HAYUYUTHCS?
- KeMm 01 BBI X0TEnu cTaTh? B 4em Bl X0Tenu Obl pa3dbupaTthes nmpohecCuoHaIbHO?
- Uro OBI BBI XOTENW TPEATIPHHSTD /IS OCYIIECTBICHUS Bamiero 3ambicia? [Ipu kakuxX yciaoBHIX
3TO OBLIO GBI BO3MOXKHO?
JInst BBISIBJIEHUS 3aTPYIHEHUHN Y YUAIIUXCS:
- O yeM (UM 0 KOM) BbI ObI XOTENU NOJYYUTH OoJiee MOoIpoOHYI0 nHpopManrio? YTo HOBOTO
BaM ObBLJIO OBl HHTEPECHO Y3HATH?
- B xakux Bompocax Bbl Obl XOTENU CTaTh 00Jiee KOMIIETEHTHBIMU?
Jli1a onpeniesieHus: TEMbI TPOEKTA:
- Kakue u3 npeoxkeHHbIX TeM O0JIbIlie BCEro OTBEYAIOT BAIIMM CKJIOHHOCTSM, HHTepecam?
- [loyemy BbI IpeANOWIA UMEHHO ATy TEMY?
- Kakum 0Opa3zoM BBl MOTJIH OBl TOMOYB KJIacCy (TPYIIE) PACKPBITh 3TY TEMY?
- Kakue, no-Bamiemy, cymecTBYIOT KPUTEpUU UTOTOBOM OLIEHKH paboThl Haj npoekToM? Kak
MO>KHO OIPEAETUTH «IPOrPaMMy-MaKCUMyM» U «IIPOTPaMMy-MHUHUMYM»?
II 5ram.
BapuaHnTsl BOpocoB:
Omnpenenenue 3anay:
- Yto BaM yXe U3BECTHO O TeMe?
- UeM KOHKpPETHO BaM OyJe€T MHTEPECHO 3aHUMAThCS B pa0OTe HAJ STUM MPOEKTOM?
- [lo xakuM BoIpocaM Bbl MOTJIM Obl MPOKOHCYILTUPOBATH CBOIO TPYIIY (IPYTYIO TPYIIILY, BECh
Kiacc)?
- Uto Bam ermie HEOOXOMMO U3YYUTH IO IaHHOU mpodieme?
- Kakyro momMo1ib BbI MOXKETE OKa3aTh B Mpoliecce padoThl HaJl TIPOEKTOM?
- [lombiTaiiTeck chopMyaHpOBaThH 3a7]a4y TaK, YTOOBI BCE WICHBI Balllel TPYIIIbI MOHSUIIH, KaKHe
UCClIeIOBaHUS HEOOXOAUMBI JUIsl YCHEIIHOM peaan3alyy MpoeKTa.
ITouck u cObop uHpOpMaLUu:
- Kakue cnocoOsl moncka u cbopa nHpopmaiyu Bbl 3HaeTe?
- I'ne MoxHO HaliTH HeoOxoaUMYI0 HH(popMaruio? KTo MmoxxeT B 3ToM nomous? Koro MokHO
MIPUTTIACUTb JIsI KOHCYJIbTAIH ?
- B xakue opraHu3anuy MOXHO 0OpaTHThCA 32 KOHCYabTaruei? Kakre KOHKpEeTHO CBEJIEHUS BBI
Tam 3arpocure?



- Kakue oKyMeHTBI MOTYT cofiepKaTh HY)KHYIO BaM nH(opMarmo? I'1e ux MOXHO HaWTH?
[Tonymaiite, uem OyaeT 3aHUMATHCS KaXAblil UJI€H FPYyIIbl?

- Kakue paGoThl MOTYT BBITIOJIHATHCS MapaLuIEIbHO?

- Kakue uccnenoBanus TpeOyroT Oosbliie (MEHbILIE) BPEMEHNU ?

- UeM HEOOX0IMMO 3aHATHCS B MIEPBYIO odepens? B kakom mopsiake OyJaeT BBIIOIHATHCS padoTa?
Kak pacripenenuts paboTy Mexay wieHamu rpynnbsi? Ko u 3a uyto Oyner otBedats? [ e Oyner
IpOBOAUTHCS paboTa? B kakue cpoku?

WHuTepnpeTaniys NOIy4eHHbBIX JaHHbBIX:

- Kakast unopmanmst HeoOxoauma Jutst perieHus MoCcTaBiIeHHOM 3anaun? bes kako
nHbopManuu MOXHO 000iTHCH? OOOCHYIiTE Balle MHEHHE.

- KakoBbI KpuTEepun OLIEHKHU MOJIYy4eHHON HHpOpMAIIH?

- YcraHOBUTE CBSI3b (€CIIU OHA €CTh) MEX/ly COOpaHHBIMU JaHHBIMHU.

III oram.

BapuaHTsl BOIIpocoB:

- Kakue nanHble ¥ BBIBOJIBI 11€71€CO00pa3HO 00OOUIUTH U BEIHECTH HA MPE3EHTALNI0?

- Komy, no — Bamemy, 6yzeT nHTepecHa mpodiiema HajJ KOTopoil Bel paboTanu?

- B xakoii ¢popme Bbl Xx0Tenu Obl IPeICTaBUTh UTOTH Bamlel paboTsl? CocTaBbTe IUIAH.

- B ueM BbI Morin 661 TOMOYB (MCXOS U3 JIMYHBIX CKIIOHHOCTEH, HHTEPECOB, CIOCOOHOCTE)
IIPH MOATrOTOBKE MPE3EHTAIK UTOTOB MPOEKTa?

- B ueM Oyzer cocToATh «M3IOMUHKay» Balllel Mpe3eHTalun?

- Kakue ¢opMmbl npezeHTanuu Bbl cuuTaeTe Haubosiee MpUueMIeMbIMU, U YUUTHIBAs COJIEp>KaHue,
1[eJb MPOEKTa, BO3PACT U YPOBEHb 3HAHUH MperoIaraeMoi ayIuTopuH, a TakKe Ballu
CITOCOOHOCTH ¥l HHTEPECHI?

- Kakwue 3aTpatsl mpeanonaraet BeiOpanHas opma nmpe3eHTarum?

- CKOJIbKO BpeMEHHU NoTpedyeTcs Ha MOATOTOBKY BEIOPAaHHOM BaMu ()OPMBI NPE3EHTALUU?

- UeM HE0OX0AMMO 3aHATHCSA B MEPBYIO odepens? B kakoM mopsizke OyIeT BBITIOIHIATHCS paboTa?
Kaxk ona Oyzner pacnipefenaTbcst MeXAy ydacTHUKaMu Meponpustusa? KTo u 3a 4ro Oyaer
OTBEYATh?

IV stamn.

BapuanTsl BOIpocoB:

s oOcyxieHust 3¢ (HeKTUBHOCTU MPOBEICHHOM NPE3eHTALUH:

- UTo HOBOIO BBl y3HAJIM B XO/I€ NPEIbSIBICHUS PE3YJIbTaTOB HaJl IPOEKTOM?

- Kakue Bonpochl kK yuaCTHUKaM IPOEKTa y BaC BO3HUKIN?

st oOcyxieHus 3¢ (HeKTUBHOCTH pabOThI HaJl IPOEKTOM U MPOBEICHHBIX HCCIIeI0BaHUMI:

- Kaxkum o6pa3om Bel nosyuniu pe3yabTarsl? [lpunum k Takum BbiBogam?

- Komy u 151 Kakoi 11esm MOTyT ObITh MHTEPECHBI IOJy4€HHbIE BaMU pe3yiIbTaThl (BBIBObI)?
- Ecniu npooyxuthk paboTy Hall 3T0i TeMOM, uTo elié BaM ObLIIO Obl HHTEPECHO y3HATh, KaKHe
HCCIIeI0BaHUS IPOBECTHU?

- Uro, o — Baiemy, 0co0eHHO ynanock? Yto He coBceM nonyumsnocs? [Touemy?

- Kak BbI cunTaere, 4yTo B IpoBeICHHON paboTe MOKHO OBLIO OBl YIyYIIUTh,
ycoBepiieHcTBoBath? Kakum o6pazom?

- Uro u3 npojenaHHoi pabOThI MPUHECIIO BaM HauOOJIBIINK ycrieX U HanboJbliee
ynosnerBopenue? [louemy?

- Kak BBl OTHOCHTECH K MPOEKTUBHBIM METOJaM paboThI?

- Kakas nmpo6nema nnTepecyer Bac ceifuac?






