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TOUKA \!pocm

[Tporpamma BHEYpPOUHOI JeSITeNIbHOCTH o €CTECTBEHHOHAYYHOMY
HanpasneHuto «MccnenoBanus B OHOJIOTUN 10-11 KJIACChI COCTaBJicHa Ha
ocHoBe: @Denepa’bHBI TOCYJAapCTBEHHBIH 00pa3oBaTENbHBI CTAaHIAPT CPEIHEro OOIIeTo
0o0pa3zoBaHMs, YTBEPXKIAEHHBIM mNpuKazoM MuHucTepcTBa 00pa3oBaHMs W Hayku Poccuiickoit
Oeneparn ot 17.05.2012 r. Tlpukaz Ne 413 «O6 yreepxkacanun DPI'OC cpeanero o0O1iero
00pazoBaHUM.
[Iporpamma 3JIEKTUBHBIX KYpCOB. buonorus. 10-11 KJIaCCBhl,
aBTopel: B. WM. CuBornazos, M. b. Mop3ynoBa. Coopuuk 4., uzn. Jpoda, 2014. IIporpamma
BHEYpPOUHOH AesaTenbHOoCTH «OT TEOpHH K MpakTHKe. Penienne Ononornyeckux 3aay» coCTaBJIeHa
s yqanmxes 10-11 kmaccoB, yBIeKaOMUXcs: IPOSKTHON M UCCIIEI0BATEIBCKONW PabOTOM.
B manHOM Kkypce mosiBUiIach BO3MOXKHOCTh MOBTOPUTH M YINIYOMTh 3HaHHUS MO paszzieiiam
ouosornu ydammmucs 10-11 kiaccoB, 4TO MOXKET MPUTOANUTHCS MPH MoAroToBke K EI'D, a Takxke
chopMHUPOBATH MPAKTUUECKHE HABBIKU U PAa3BUTh UCCIIEIOBATENILCKUE YMEHHS YyUaIIUXCSl.
@®I'OC HOBOro TmMOKOJNEHHS TpeOyeT HCIOIB30BaHUsI B 00pa30BaTENBHOM IPOIECCe
TEXHOJIOTUN JEATENIbHOCTHOTO TUMa. MeToabl MPOEKTHO-UCCIIEN0BATENLCKON AESITeNbHOCTU
OTIpeNleNIeHbl KaK OJHO M3 YCIOBHH pealn3allid OCHOBHOH 00pa30BaTeNbHOW IPOrpamMMEI.
CoBpeMeHHbIE pa3BUBAIOIINE MPOrPAMMBblI BKIIOYAIOT MPOCKTHYIO ACSITENBHOCTh B COJCp)KAHUE
Pa3IMYHBIX KYpCOB U KypCOB BHEYPOUYHOM JEATEIbHOCTU. 3HAHMSI U YMEHUS, HEOOXOIUMBbIE s
OpraHu3aly MPOEKTHOM U HCCIIEe0BaTeNIbCKON JIEATENbHOCTH, B OyIyIlleM CTaHyT OCHOBOM s
OpraHM3alKi HayyHO- UCCIIEI0BATENIbCKON IEATEIbHOCTU B By3aX, KOJUIeKaX, TEXHUKyMax U T.J.
Kputepuem ycrnenrHocTd MOAPOCTKA CTAHOBHUTCS HE CTOJNBKO PE3YJIbTaTUBHOCTh B M3yYCHHH
IIKOJIBHBIX MPEIMETOB, CKOJIKO OTHOIICHHE YEIIOBEKa K BO3MOYKHOCTSIM COOCTBEHHOTO TTO3HAHUS
U npeoOpa3oBaHusl MPUPOABI, UCTOPUH, camMoro ceds. B Hamem oOpa3oBaTeIbHOM YUpekAEHUU
MMEETCsl ONBIT OpraHU3alliyd BHEYPOUHOM NEATEJbHOCTH HAa YpOBHE HauyaJlbHOIO W OCHOBHOTO
ob1iero o0pa3oBaHuil. YUHUThIBasi UHTEPEC K PeaTu3yeMbIM MIpOrpaMMam, HaJIW4YHe PecypcoB s
UX peaju3aluy IearoraMu LIKOJIbI, KypC BHEYPOUYHOH NEATENbHOCTH IUIAHUPYETCSl Ha ypOBHE
cpenHero obmiero oOpa3zoBaHUsl.
C uenpio MOBBIINIEHUSI HCCIEI0BATENIbCKMX HABBIKOB, a TaKe IMOBTOPEHUS U YIIyOJIeHHS
3HaHUH 1Mo OMOJNOTMHU JaHHBIN Kypc mpeanaraercs s ydammxcs 10—11 kimaccoB. B HeM MokHO
BBIJICIUTH TPU OCHOBHBIX HAIIPABIICHHS:
1 UccnenoBanus u3 KU3HU PACTECHUM.
2.HccnenoBanust U3 )KU3HHU KUBOTHBIX.
3.buonoruyeckue uccie0BaHus YeI0BEKa.
4. Pemenue 3a/1a4 1o MOJIEKYJISIPHOM OHoI0THN
5. Pemrenuie 3aja4 o reHEeTUKE
6. Pemenue 3aza4 1o 3Kog0run

eab kypca:

-paciiupeHue Kpyro3opa 1o OCHOBHBIM BOIIpOCaM OMOJIOTHH;

- pa3BUTHE UCCIIEOBATEIbCKUX

YMEHHH.

3anaun:

- pacIIUpUTh KPYTro30p yyalluxcs MO OTAEIbHBIM BOIpocaM (PU3MOJIOTUU M aHATOMUU

JKHBBIXO0BHEKTOB;

-[10Ka3aTh 3aBUCUMOCTD JKUBBIX OPraHU3MOB OT pa3HOOOPa3HBIX SKOJIOTUYECKUX (PAKTOPOB;

- IPOJIOJKUTH PA3BUTHE CIIOCOOHOCTH YYalIUXCsl K MBICIIUTEIbHBIM OIEpalusIMU

- aHaIu3y, CHHTE3Y, CPAaBHEHMIO, 0000IICHNIO, KIaCCU(PHUKAINH, A TAKKE UX TPOU3BOJIHBIM —
TBOPUYECTBY U abCTparupoBaHHUIO;

-IPOJIOJDKUTE O0y4YeHHE MIKOJIBHUKOB CIOCO0aM CaMOCTOSITENbHOW OpraHM3aluu ydeOHOU
NEeSTeIbHOCTH — MOTHUBAIlMH, IUIAHWPOBAHUIO, CAMOKOHTPONIO, PEe(JEeKCHU TMpU BHIIOJHEHUH

UCCIIEIOBATENILCKUX U TPOEKTHBIX PadoT;
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-IPOJIOJDKUTE OOy4YeHHE Yydaluxcs paboTe ¢ pa3iMuyHbIMH HCTOYHUKaMU HH(pOpMaluH,
BKJTIOYAst AJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI.

2.001mas XapaKTepUCTHKA Kypca BHEYPOYHOH /1esATeJIbHOCTH.

[IporpaMMa BHEYpOUHOH  ACSITENBHOCTH IO  €CTECTBCHHOHAYYHOMY HAIMPABICHHUIO
«OT Teopuu K MpakTUKe. PermieHre OWMOIOTMYECKUX 3aJay» B TOJHOW MEpEe COOTBETCTBYET
MOJIOKCHUSIM KOHIIENIIMU 00ydeHus. OHa TMO3BOJISET yYaIlMMCS OCYIIECTBUTH 3BPHUCTHYCCKHE
MPOOBI, OIIEHUTH CBOM MOTPEOHOCTH U BO3MOKHOCTH.

IIporpaMmMa uMeeT CIIeyIOILYIO CTPYKTYpPY:

UccnemoBanuss B Owmomormu - 99 wacoB, mo 3 wacaBmuememo B 10 m B 11
kiacce. [IporpamMma comepKMT 3HAaHMS, KOTOPBIE BBI3BIBAIOT Yy YYallMXCS II03HABATEJbHBIN
MHTEPEC U MPEICTABISAIOT [IEHHOCTh MpPHU MOJATroToBKe K cmade EI'D mo Omomormm, a Taxxke s
o0y4yeHus B By3ax. BaTom 3akmtouaercs ee MOTUBUPYIOLIUI MOTeHIMaN. 3HaHUs, T0Jy4YCHHbIE TIPH
00y4YeHHH TI0 POTpaMMe BHEYPOUHOU NEesITEIBHOCTH, CIIOCOOCTBYIOT (POPMHUPOBAHUIO COITUAIEHO
AKTUBHOM JINYHOCTH.

OcobeHHOCTH cozlepKaHMs IPOrpaMMbl M BUABI JESITEIbHOCTH YyUalUXCsl B XO/1€ OBJIACHUS
3HAHUAMHU UM YMEHHUSMH, [PEIyCMOTPEHHBIMH IpPOrpaMMOM, JAlOT BO3MOXHOCTb  JJIs
UCIOJb30BAHUS PpA3IMYHBIX METOZAOB M (opM 00ydeHus (MHAMBUIYAIbHBIX, T'PYMIOBBIX,
HarJIiJHbIX, CJIOBECHBIX: TEOPETUYECKUE HCCIIEIOBAHUS, CaMOCTOSITEJIbHBIE 3BPUCTUYECKHE
poOBI).

CopepxaHue MPOrpaMMbl PacHpeeieHO BO BPEMEHH C YYETOM €ro JIOCTaTOYHOCTH JUIs
KAaueCTBEHHOT'0 N3Y4YECHMsI MaTepHalla U MOIY4YeHHsI 3aIUIAaHUPOBAHHBIX PE3YJIbTATOB.

OcHoBHbIE METOJBl U (OpMBI pabOTHl ¢ 1eTbMU. OCHOBHBIM METOJUYECKUM MOJIXOJIOM B
paMKax JaHHOM IpOorpamMMbl SIBISIETCS «HATYPAUCTUYECKHI» MOAXO0A - T.e. OOydeHue u
BOCIIUTAHME JIETEH Ha NMPUMEpPE JKUBBIX, «PEATbHBIX» OOBEKTOB, CYILIECTBYIOIINX B €CTECTBEHHBIX
ycaoBuax. CeMuHap M JeKIHs Kak ¢opma oOydeHUs IMpeanojaracT 03HaKOMJICHHE YYalUXcs ¢
OCHOBaMHU  MCCIIEJOBATEIbCKOM  paboOThl: MOATOTOBKOW K  HCCIENOBaTeNbCKOW — padore,
COCTaBJIEHHEM IUIaHA HCCIIE0BATENIbCKOM paboThl, MPOBEACHUEM MCCIIE0BaHUSA, OhOpMIIEHUEM
HCCIIEIOBATENbCKON pabOThl, MOArOTOBKOM K 3amuTe padoThl. DKCKYpCHOHHAs (opMa 00ydeHHs
IpernosiaraeT 03HaKOMJICHHE YJallUXCsl C pealbHbIMU O0bEKTaMU U SBJICHUSMU MPUPOJIBI.

CaMocrosiTenbHasl McciaeaoBaTenbckas padoTa yJaluxcsl BKIIOYAeT: MOCTAaHOBKY LieJed u
3a/la4 MCCJIEJOBaHMs, BbIOOD METOIUKH, IJIAHUPOBAHUE HCCIENOBaHUS, cOOp Marepuaa, €ro
NEPBUYHYIO0 00pabOTKy, aHAIN3 U OCMBICICHHE TOTY4YEeHHBIX JaHHBIX, HAIMCAaHUE OTYeTa (CTaThH,
MPOEKTA), €T0 3aTUTy Ha KOH(EPEHIIUH.

[Ipy BBINOJHEHWH CAMOCTOSITENIBHBIX HCCIENIOBATEIbCKUX pabOT ydaliuecs MOTYT
M0JIb30BAaThCA METOJUYECKHUMH aJITOPUTMaMH, KOTOpBIE SBISIIOTCS HEOTHhEMJIEMOW COCTaBHOM
YacThI0 MPOrpaMMbl M TO3BOJSIIOT B OOIIMX YepTaXx BECTH HCCIEIOBAaHHMS CaMOCTOSITEIBHO.
OyHKIMS ~ TOpernojaBaTeleil  Ha  ATOM  OTPAaHMYUBAIOTCA  KOHCYJIbTAUUAMHU U OOIIMM
«KYpHUpOBaHUEM» IIpoLiecca padoThI.

MecTo BHEYpOUHOIl 1eATENbHOCTH B Y4€OHOM IIJIaHE LIKOJIbI

[Iporpamma «OT Teopun K mpakTuke. PemieHne OWMOMOTHYECKUX 3a7ad» OTHOCUTCA K
€CTeCTBEHHOHAYYHOMY HAIIPABICHHIO BHEYPOUYHOH nestenbHOCTH aisi yuammxcst 10-11 kiaccos,
CpoK peanu3anuu nporpammsl - 1 roa. IIporpamma coctaBiena ¢ yuerom tpeboBanuit ®I'OC. Ha
IIPOXO0KJICHHE IPOTrpaMMbl BHEYPOUHOH AEATEIBHOCTU 1O y4eOHOMY IU1aHy oTBoguTca 99 yacoB B
10 u 11 knaccax.

3.JIn4HOCTHBIE, METANPEAMETHBIE U NPEAMETHBIE PE3YJIbTaThl OCBOCHHS Kypca BHEYPOUYHOH
NESTENIBHOCTH.

B pesynprare BHEYpOUHOM [EATENBHOCTH Yy BBITYCKHUKOB CpEIHEH IIKOIbI OyayT
cOpMHpOBAaHBl  JIUYHOCTHBIC, I[O3HABATENbHbIE, ~KOMMYHUKAaTHUBHBIE U  PETYJISTHBHBIC
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YHUBEpCalbHbIC Y4YeOHBIC NEHCTBHUS KaK OCHOBAa y4€OHOTO COTPYAHHUYECTBA U YMEHUS YYHUTHCS B
OOIIIEHH .

JIMYHOCTHBIE YHUBEpPCATbHbBIC YICOHBIC ICHCTBUS:

y4Yalukics HAy9uTCs:

-TI0JIOJKUTENHLHOE OTHOIICHHE K UCCIIEA0BATEIILCKON IEATCILHOCTH;

-MHTEPEC K HOBOMY COJICPKaHUIO U HOBBIM CIIOCO0aM MO3HAHMUS;

- OpHUEHTAlMs HAa NMOHMMAHUE MPUYHMH YCIIEXa B HCCIEI0BATEIIbCKOM JAESATEIbHOCTH, B TOM
YUCIE€ Ha caMOaHajiu3 M CAMOKOHTPOJIb pe3yjbTaTa, HAa aHaJU3 COOTBETCTBUS PE3YJIbTAaTOB
TpeOOBaHUSAM KOHKPETHOW 3aJaud, TOHMMAaHUE TMPEIIOKECHUNA M OLECHOK YYHUTENs, B3POCIbBIX,
TOBapHUILCH, pOTUTENECH;

-CIIOCOOHOCTh K CaMOOLIGHKE Ha OCHOBE KpPUTEPUEB YCICIIHOCTH HCCIEA0BATEIbCKOM
JIeSITEIILHOCTH.

YYaIUICS MOTYYUT BO3MOKHOCTD JIJIsl JOPMUPOBAHUS:

-BHYTPEHHEW TMO3UIMM HAa YypPOBHE IOHUMAaHHUS HEOOXOAUMOCTH HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, BBIPAXEHHOTO B Mpe0OJaJaHWM TIO3HABATEIIbHBIX MOTHBOB U MPEANOYTECHUHU
COLIMAIILHOTO CII0c00a OLIEHKHU IeITEIbHOCTH;

- BBIPAXKECHHOM MO3HABATEIbHOW MOTHBALUY;

-YCTOWYMBOTO UHTEpEca K HOBBIM CIIOCOOAM MO3HAHUS.

[lo3HaBaTenbHbIE YHUBEpCAIbHBIE yUeOHbIE

NeCTBUSyYallIniicsa HayuYnuTCs:

-IIPOBOJUTH UCCIIEIOBAHUS 0OBEKTOB )KMBOU MPUPO/IBI;

-00BSICHATH 0011EONOIOTHYEeCKHE 0COOCHHOCTH;

-pacno3HaBaTh METO/bI H3yUEHUSI OOBEKTOB KUBOM MPUPOIBL;

-paboraTh ¢ 71a00paTOPHBIM 000PYIOBAaHUEM U TPUEMaMU PabOTHI C HUM;

-00BSICHATH (PU3NOTIOTUYECKHE MPOLIECCHI, TPOTEKAIOIIUE B )KUBBIX 00BEKTAX;

-00BSCHATh AHATOMUYECKOE CTPOEHHUE KUBBIX 0OBEKTOB;

-OCYILIECTBIISITh MOUCK HYXXHOW MH(OpMAIMU Ui BHITOTHEHHS Y4eOHOTO HCCIEIOBaHUS C
WCIIOIb30BaHUEM YYEOHOW W JOMOJMHUTEIBHOW JUTEPATYphl B OTKPHITOM HH()OPMAIMOHHOM
MIPOCTPAHCTBE, B T. 4. KOHTPOJIMPYEMOM HpocTpaHCcTBE IHTEpHET;

-MCII0JIb30BaTh 3HAKH, CUMBOJIbI, MOJENHU, CXEMbI JJIsl PElIEeHUsl MO3HABATEJIbHBIX 3334 U
MIPEJICTAaBJICHUS UX PE3yIbTaTOB;

-BBICKA3bIBATHCS B YCTHOM M MUCbMEHHOU (hopmMax;

-OPUEHTHUPOBATHCS HA pa3HbIE CIIOCOOBI PEIlIEH!Us T03HABATEIbHBIX CCIEA0BaTENbCKUX 3a/1a4;

-aHaJTU3UPOBATh OOBEKTHI, BBIICTATH T1aBHOE;

-yCTaHaBJIMBATh TPHUUNHHO-CJICICTBEHHBIE CBS3H;

-CTPOUTH pacCyk acHUsI 00 00BEKTE;

-BUJIETh TPOOJIEMBI, CTaBUTh BOMPOCHI, BBIABUTATh THUIIOTE3bI, IUIAHUPOBATh M IMPOBOJUTH
HAONIOJIEHUsT W DKCIEPUMEHTHI, BBICKA3bIBATh CYXKICHHS, AENaTh YMO3aKIIOYCHHS U BBIBOJBI,
apryMEHTHPOBATh (3aIUINATh) CBOU UJICH.

yUYaIUICs MOTYYUT BOZMOKHOCTh HAYUUTHCS:

-paboTaTh C TOTOBBIMH MUKpOIIpENapaTaMi U U3TOTOBIISITH MUKPOTIPETIapaThI;

-CTaBUThH (PU3HOJIOTUUECKUI IKCIIEPUMEHT;

-paboTaTh ¢ ONTHYECKUMHU TPUOOpaMu U TaOOPaTOPHBIM 000PYIOBaHHUEM;

-o0UpaTh OOBEKT sl PKCIIEPUMEHTA B COOTBETCTBHH C MIOCTABICHHBIMU 33/1a4aMU;

-4ETKO U JAKOHUYHO (DOPMYIHUPOBATH LIETH U BBIBOJIBI IKCIIEPUMEHTA;

-ipu ohopmIteHUH paboT COOIIOIATh HATTISAHOCTh, HAYYHOCTh U ACTETUYHOCTH;

-IIPOBOJIUTH SKOJOTUUECKHIT MOHUTOPHHT;

-0(hOpPMIISATH KOJIOTUYECKHE MACIIOPTa;

-00BsACHATH HEKOTOpBIE acriekThl 30K.

-OCYIIECTBIISITh PACIIUPEHHBIN MOUCK WH(OPMAIMKA B COOTBETCTBUH C HCCIIEIOBATEIHCKON
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3ajaueil ¢ UCoIb30BaHUEM pecypcoB OubanoTek u cetu HTepHer;

-(puxcupoBath HHPOPMAIUIO C TOMOIIBI0 HHCTpYMeHTOB UKT;

-OCO3HaHHO U IIPOU3BOJIBHO CTPOUTH COOOLIEHUS B YCTHOM U MHUCbMEHHOH (hopme;

-CTPOUTH JIOTHUECKOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAHOBICHNUE MPUYUHHO-CIIEICTBEHHBIX
CBsA3EH

KomMmyHUKaTHBHBIE YHUBEpCATbHbIC ydeOHbIC

JEHCTBUSAYYALIUNCSA HAYYUTCS:

-JIOITYCKaTh CYIIECTBOBAaHHE PA3TUYHBIX TOUEK 3PCHHUS;

-Y4UTBIBATh Pa3Hble MHEHHUS, CTPEMUTBCS K KOOPAMHALNH;

-(popmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;

-JI0TOBAPUBATHCS, IPUXOAUTH K 0OILEMY PELICHHUIO;

-c0o0JI0AaTh KOPPEKTHOCTh B BHICKA3bIBAHUSAX;

-3a/1aBaTh BOIPOCHI 110 CYILIECTBY;

-HCIIOJIb30BAaTh PEUb JUISl PETYIISIAN CBOCTO JICHCTBHS;

-KOHTPOJINPOBATh JICHCTBUS ApTHEPA;

-BJIaJIETh MOHOJIOTUYECKON U AMANIOTH4YecKor (hopMaMu peyH.

- HaXOAUTh UH(OPMAIIHMIO U BBIABIATH [TIABHOE

- COCTABJIATH IUIaH MCCIIEOBAHNUS M BBICIISITH TJIABHOE B

Ipe3eHTAlMUYYaMHCs TOTYYUT BO3MOXKHOCTh HAyUUThCA:

- YUUTBIBATh pa3Hble MHEHUS 1 000CHOBBIBATh CBOIO MMO3UIHIO;

-apryMEHTUPOBATh CBOIO NO3UIMIO U KOOPIAUHUPOBATH €€ C MO3ULMENH apTHEPOB IIPU
BBIPAOOTKEOOIIETr0 PEIeHNsI B COBMECTHOM I TETbHOCTH;

-C y4eToM Ielled KOMMYHMKAallMM JOCTaTOYHO TIIOJHO U TOYHO IIE€pelaBaTh

NapTHEPYHEOOXOUMYI0 MHPOPMAIIHIO KaK OPUEHTHP U1 TOCTPOCHUS JEHCTBHUS;

-JI0ITyCKaTh BO3MOHOCTh CYIIIECTBOBAHMS Y JIFOAECH Pa3HbIX TOYEK 3pEHUs, B TOM YHCIIE HE
COBIAJIAIOLIUX C €r0 COOCTBEHHOM, U YUUTHIBATh MMO3ULIMIO TAPTHEPA B OOILLIEHUU U
B3aUMOJICICTBUY;

-OCYLIECTBIISITh B3aUMHBIN KOHTPOJIb M OKa3bIBATh MApTHEPAM B COTPYIHHYECTBE
HE00X0IMMYIOB3aUMOITOMOIIIb

- YCTaHABIIMBATh CBSA3b OKPYXKAIOLIEH cpesibl ¢ 00BEKTaMu )KUBON

npuposIPerynaTuBHble yHUBEpCalbHble yueOHbIe JecTBUS

y4aIIUKCs HAYYUTCS:

-IPUHUMATh U COXPAHATh YUeOHYIO 3a/1auy;

-YUYUTHIBATh BBIICJICHHBIE YUUTEIEM OPUEHTUPBI IEUCTBUS;

-IUIAHUPOBATH CBOU JICUCTBUS;

-OCYLIECTBIISITh UTOTOBBIM U ITOIIArOBBIN KOHTPOJIb;

-aJICKBaTHO BOCIIPUHUMATh OLICHKY YUUTEJIS;

-BHOCHTb KOPPEKTHBBI B ICHCTBUSI HA OCHOBE UX OLIEHKU M y4eTa CJeaHHbIX OIIHOO0K;

-BBINIOJIHATH y4eOHbIE AEUCTBUS B MaTepHale, peuH, B yMe.

YYAIIHUICS TOJYYNUT BO3MOKHOCTh HAYUYNUTHCS:

-IPOSIBJIATH [1I03HABATEIILHYIO HHUIIMATHUBY;

-CaMOCTOATEJIbHO YYHUTHIBATH BBIJICJICHHBIE YYHUTEIEM OPUEHTHUPHI JACHCTBUS B HE3HAKOMOM
Marepuaile;

peoOpa30BbIBATh MPAKTUYECKYIO 33/1a4y B IO3HABATENbHYIO;

-CaMOCTOSITEIIbHO HAXOAUTh BAPUAHTHI PELICHUs II03HABATEIILHON 3a/1a4u.

4. CogepkaHue Kypca BHEYPOUHOIl 1esITeIbHOCTH.

Tema 1. buosorus u o6J1acTu uccjaeaoBanus (34)
5



TOUKA \!pocm

Benenue. buonorus u obnactu ucciaenoBaHuM, BOZMOKHOCTH MPUMEHEHUS DPE3YyJIbTaTOB
uccnenoBanus. Cample MHTEPECHbIE HAyYHBIE OTKPBITHS B Onosnoruu. Onucanue 3agad U oOmien
CTPYKTYPBI HCCIIEIOBATEIbCKOW JesATeNbHOCTH. PaboTa ¢ KHHIod, Hay4YHOW JIUTEpaTypoOil.
Hcnonp3oBanue obOpa3oBaresibHBIX pecypcoB ceTd HuTepHer. OCHOBHBIE JOCTYIHBIE METOJBI
UCCIEeIOBaHMs. 3HAKOMSTCS M TOTOBAT cooOmieHus mno Teme «CamMbple HHTEpECHbIE Hay4yHBIE
OTKPBITUS B 00J1aCTH OMOJIOTHIY. 3HAKOMSTCS C BUIaMHU HCCIIEAOBATENBCKUX U MPOCKTHBIX padoT,
C dTarlaMy UCCIEI0BATEIbCKON U IIPOEKTHOM pabOTHI.

OcCyIIecTBIAIOT MOUCK HY)KHOM HMH(OpManuMu AJs BBIIOJHEHUS Y4eOHOTO HCCIIEeTOBaHUS.
VY4arcsi BRICKa3bIBaThCS B YCTHOM M MHCbMEHHON (POpPMax; OPUEHTHPOBATHCS HA Pa3HbIE CIIOCOOBI
pellleHrs TO3HaBaTeNbHBIX HCCIEAOBATENbCKUX 3a]ay; BJIaJeTh OCHOBAMH CMBICIOBOTO YTEHHUS
TEKCTa; aHAIM3UPOBATh OOBEKTHI, BBIJACIATH TIJIABHOE. YUaTcs COCTaBIATh OuOimorpaduyeckuit
CIIHCOK

Tema 2. UccienoBanus u3 :Ku3Hu pacrenuii (204)

IIpaBuna paboTBl ¢ MHKpPOCKOIIOM M OuojoruueckuMm oOopynoBanueM. OcobeHHOCTH
UCCIIEIOBAHMS 0 U3YUYEHUIO J)KU3HU pacTeHuil. CTpoeHrEe U XMMHUYECKUH COCTaB KJIETKU PaCTEHUH.
Opransl pacTeHUl U UX KIETOYHOE CTPOCHHUE.

HcTopusi OTKpBHITUST M MU3Yy4YEHHUS] KJIETOUYHOI'O CTpoeHUs pacTeHud. OCHOBHBIE CBOMCTBa
nutoruiasMel.  @ortocunte3. Mctopus oOTKpeITHS mpouecca (orocuHre3a. Jlucr kak oprax
¢dorocunTe3a. MexaHusM M XMMHU3M Ipouecca ¢orocuHTe3a. BomHblii pexxum pacreHuit. Poib
BOAbl B KU3HU pacrteHuil. CtpoeHue KopHs. CTpoeHHe KOHyca HapacTaHWsl KOPHS IILEHUIBI.
JlbixaHnue. 3HayeHHE JbIXaHWs B JKU3HM pacrteHuil. [loriomienuwe kuciopoja MpH JbIXaHUU
JMCThEB, cTE0IA U KOpHA. PocT u nBrmxkeHne pacteHuid. Poct nmoGera. Pa3apaxxuMocTs pacTeHHM.
JBmxenue pacrenuid. JlucroBas moszaumka. dortorponusm, reorponusM. Hactum w HyTtamuw.
PocToBble NBMXKEHMSI PAacTEHUH IOJ BIMSHHEM CBETa - TpOnU3MbL. llepnonnueckue sBieHUS B
KU3HU pacTeHui. Jlucroman. Ilepron mokosi. 3UMOCTOMKOCTh M XOJIOJAOCTOMKOCTH PACTEHUH.
Pazputue u pasmHoxeHue pacteHuil. OcoOeHHOCTH

CTpPOCHHSI OpraHoB pa3MHOXXEHHs pacTeHuid. llpucrnocoOiieHns K ONBUIEHHIO Yy pacTeHH.
BereratuBHoe pa3MHOXkeHHE pacTeHui. JKM3Hb pacTeHMs Kak LEJI0r0 OpraHu3Ma. 3HAaKOMSTCS C
npaBWwiaMd paboOThl € MHKPOCKOIIOM M JIaOOpaTOpHBIM O00OPYAOBAHHEM. 3HAKOMSTCS C
0COOEHHOCTSIMM M3Y4YE€HHUs M HUCCIIeAOBaHMUS pacTeHuil. I[IpurortoBieHune MuKpomnpenapata Hu
PacCMOTpPEHME PACTUTEIBHOMN KJIETKA B MUKPOCKOM. IIpOBOAAT ONBITHI MO MOCTYINIEHNUIO BELIECTB B
PacTUTENBHYIO KJIETKY. 3HAaKOMSTCS C IIPOBEJIEHUEM OIIbITA MO Mpoleccy poTocuHTe3. BeisicHsOT
BIIMSIHME OKPY)KAIOLUX YCIOBHM Ha (POTOCHHTE3, BIUSHUE TEMIIEpaTyphl HA (POTOCUHTE3, BIUSIHUE
YTJIEKUCIIOro ra3a Ha GOoTOCHUHTE3. BBICHSIOT MyTH nepeABMKeHUs BObI 110 pacTeHuto. Kopuesoe
JaBlieHHe, TpaHCIUpauus, ryrranus. M3y4aoT ¢puznonoruyeckue 0COOCHHOCTH PACTeHUN pa3HBIX
MeCT OOuTaHMs. BBISCHSIOT POJb OTIENbHBIX MUHEPAIbHBIX AJIEMEHTOB B pacTeHuH. W3ydaroT
MIOTJIOIIEHHE BOJBI KOPHEM U €€ MEPEIBIKEHUE B CTEOEb.

W3yuatoT ¢usnonornyeckue U OMOXMMHYECKHE OCHOBBI JbIxaHus. KierouHoe cTpoeHue
nucTa. 3HAKOMSTCS CO CTAAUSIMU pocTa rmodera. BeIsICHAIOT MpUCIOCOOIEHHOCTh PACTEHHH K Cpejie
oOuTaHus. 3HAKOMCTBO C MOPO30YCTOHUMBOCTBIO pacTeHHid. 3ydeHue mNpuCrOCOOIEHHOCTH
pacTeHuii B Halle MECTHOCTH. 3HAaKOMCTBO ¢ (paKTOpaMu, OINpPENESIOUIMMHI Pa3BUTHE PACTEHUH.
3HaKOMCTBO C TIPUCIOCOOJIEHUSIMH K OIBUICHUIO Yy pacTeHuil. BereraTmBHOe pa3MHOXKEHHE
pactenuii. [IpuBuBKa. BeITONHEHNE pa3IMYHBIX OINBITOB 10 M3YYEHHIO PACTEHUN M COCTABJIEHUE
MIPOEKTHBIX MHUCCIIeA0BaTeNbCKUX padoT. Co3manue npe3eHTanum, myoImKanuu, CTeH 1a, atbooma.

3amnuTa npoeKTa

Tema 3. UccienqoBanusi U3 )KM3HM KUBOTHBIX (17 yacoB)
OcHOBHEIE METOAbI HCCICOAOBAHHA 3a XHU3HBIO KXHUBOTHBIX. becnno3BoHOYHBIC JKUBOTHEIE.
[Ipocreiimme w  KumeyHomnodocTHeie.  [Ipomecchl  JKM3HEAESATEILHOCTH  MPOCTEHIIUX.
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Pazgpaxxumocts. Ilutanue. Beinenenue. J[BrkeHHe MNpPOCTEMIIMX M KUIIEYHONOJIOCTHBIX.
Crpoenue Tena >XMBOTHBIX. OCOOCHHOCTH CTpOCHHSI M (YHKIUU KOXH M €€ TPOU3BOIHBIX.
Mopdonoruueckue #u  (HU3MOJOTHYECKHE OCOOCHHOCTHM KOXKHBIX kene3. CBsa3b  Mexay
(DU3HONOTHYECKON JIeATENhbHOCTHI0O OpraHW3Ma J>KMBOTHOTO WM €ro crpoeHueM. Ilinockwe wu
KoJibuaThle 4epBu. [IBmkenue uyepBed. Pazmpaxkumocts. Ilutanue. Ponb H0XKIEBBIX 4YepBed B
MepPeMEITMBAaHUU TOYBbl. [IUSBKH: OCOOCHHOCTH CTPOCHHS, NHUTAHUS, [BIKCHUS. 3HAUCHUE
MUSIBOK.

[MumeBapenue. CymIHOCTh Mpoliecca MUINEBApeHHs] y OeClO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. DBOJIOIUS CUCTEMBI OpraHoB nuieBapenus. [pixanue. @usnonorus apixanus. OOMeH
BeuiecTB U sHeprun OOMEH MHMHEpalbHBIX BEIIECTB U Bonbl. Butamuubl. Tepmoperymsius.
[TprcmocoOaeHHOCTh XOJI0JHOKPOBHBIX U TEIUIOKPOBHBIX )KUBOTHBIX K M3MEHECHUSM TEMIIEPATYPHI.
Kenesbl BHELIHEN, BHYTPEHHEN M CMEIIAHHOW CEKPELIMH.

HepBHas cucrema um opranel 4yBCTB. Pa3iapa’kmMOCTe M IPOBOJMMOCTb. YCJIOBHBIE M
6e3ycnoBHbIE pedaeKchl. DBOMIONUS BbiclIeld HepBHOU nestenbHOcTH (BHJI) y mMO3BOHOYHBIX
KUBOTHBIX. AHanmm3aTopsl. [loBefeHME )KUBOTHBIX. BBIpaOoTka yCIOBHBIX pedIeKCcOB Ha JICHCTBHE
pPa3IMYHBIX pa3IpakUTeNe y pasHbIX TPYIN OPraHU3MOB. 3HAKOMSTCS C OCOOEHHOCTAMU
WCCIJICIOBAHMS 32 )KU3HBIO KUBOTHBIX. 3HAKOMSTCS ¢ OCOOCHHOCTSIMH CTPOSHUS W (DU3HOJIOTHEH
0ECIO3BOHOUHBIX M TO3BOHOYHBIX JKMBOTHBIX. [IpOBOAAT ONBITHI MO H3YyYEHUIO BHEIIHETrO
CTPOCHHUSI TPOCTEUINNX KUBOTHBIX. M3ydaloT BIMSHHE BHEIIHEW Cpebl HAa OPraHU3Mbl U HX
MPHUCTIOCOOTICHHOCTh. Y4uarcs (UKCHpoBaTh HHpopMaIuio ¢ mnomolmbio uHcTpyMeHToB WKT;
OCO3HAaHHO M TIPOW3BOJILHO CTPOHUTH COOOIICHHS B YCTHOM M THUCBMEHHOW (opme; CTpOUTH
JIOTUYECKOE PACCYXkJACHHUE, COCTABIIAThH IUIAH MCCIIEJOBAHUSA U BBIACIATH [JIaBHOE B IPE3CHTALUU
Co3znanue npe3eHTalum, myoauKaIu, CTeH1a, aTb0oMa. 3almTa MpoeKTa

Tema 4. YesioBek Kak 00beKT HccaeaoBanus B ouosiornu (16 )

Oco0eHHOCTH 3KCIIEPUMEHTATIBLHON paboThl C YelOBEKOM. UepThl CXOACTBA M PA3IUYHUSA C
ApYTUMH TpynmamMM O>KUBOTHBIX. HeliporymopanbHas perynsuus (QyHKOUE — opraHusma.
I'ymopanbHass perynauus ¢GyHKOud opranusma. HepBHas perynsuus (QyHKUME opraHusma.
OyHKIMOHANbHBIE cUcTeMBbl. be3ycnoBHble pediekcsl uenoBeka. BHyTpeHHss cpeja opraHusma.
[TocTostHCTBO BHYTpeHHEH cpenpl opraHu3ma. ['omeocras. KpoBb. KnuHuyecknii aHanu3 KpoBHU
4elloBeKa. 3allluTHble CBoWcTBa KpoBH. CBeprbiBaHuMe KpoBu. Mmmynurer. TkaHeBad
HECOBMECTUMOCTb. ['pyninbl kpoBu. Onpenenenue rpynmn Kposu. [lepenuBanue kposu. CTpoeHue u
¢byHKIMK OpraHoB KpoBooOparieHus. Mopgosnorus u ¢pusnonorus cepaua. Oneparuu Ha cepJue.
Peanumanus. Ilpuemsl peannmarnmonHsix nerctBuil. [IpoBoasimas cucrema cepana. JlBuxeHue
KpoBH 10 cocynaam. Jlpixanue. Bozaymnas cpena. ['azooOmen

B JIETKMX M TKaHsAX. [ImmeBapenne. IlnrarenpHbple BemiecTBa M IMHINEBBIE NPOIYKTBL. MeTozbl
u3ydeHuss GyHKIui numeBapuTenbHbiX kene3. BHJ/l u  mcuxonorus. Ilpoucxoxnenue u
HEKOTOpble 0COOEHHOCTH MCUXUKU. OTpakeHHe B XUBOW M HEXUBOM mpupoje. OmrylieHue u
Bocnpusatue. Mmmo3un, npeacraBieHus namsTH, HaOmoaeHus. OmnpeneneHue odbeMa NaMsTH,
oobemMa BHUMaHUA. llamsTh, MblIUIeHWe, pedb. Buasl mamsatu. 3akoHsl namatu. [IpaBuia
3anoOMMHaHUs. 3ydeHue JIOTM4ecKOro MBIIIIEHUs, BIUSHHME O3Bl HA PE3YNbTAT IEATEIBHOCTH.
Omonun. Temnepament. Xapakrep. OnpenenceHue TUIIOB TEMIIEpaMEHTAa. DMOLUU U MUMHMKA JIHIA
3HaKOMSTCSI C OCOOEHHOCTSMHU 3KCIEpUMEHTAIbHON paboThl ¢ 4yenoBekoM. Haxonmar wepTsl
CXOJICTBA U PA3NIU4MUs C APYTUMH TpYIIaMH KUBOTHBIX. [loaroroBka o00opynoBaHus AJSl ONBITOB.
3HAKOMATCS ¢ OCHOBHBIMHU (DPU3HOJIOTHYECKUMH CBOWCTBAMH YyesoBeKa HeitporymopaiibHas
perynsamust  QyHKIMNA opranusma. BHyTpeHHss cpena opranusma. [10CTOSIHCTBO BHYTpEHHER
Cpelpl OpraHu3Ma. Y4arcs ONpEeACNATh TIPyNNbl KpPOBU. 3HAKOMATCS M ydYarcs IpHUEMaM
pEaHUMAIMOHHBIX JEHCTBHHA. 3HAKOMATCS €O coco0aMu JAbIXaHUS. 3HAKOMATCS C METOJaMH
n3ydeHus: (QYHKUMH MUIIEBAPUTENIBHBIX Kee3. Y4YaTcsl oNpeleNniaTh 00beM NaMsTH, BBIICHSIOT
CIocOOBbl 3allOMHHAHUS W Pa3BUTUS NaMATH M oO0beMa BHHMaHus. [IpaBuia 3amoMuHaHUSL.
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OmnpeneneHue TUIOB TEMIEpPaMEHTa. OMOIMU W MHUMHKa Jndna. [IpoBoasT ucciegoBaHus U
COCTaBJISIFOT OTYETHI IO TEMaM:

1.Bnusinue Gpu3nveckux Harpy3oK Ha pa3BUTHE MBIIIEYHONH CHCTEMBbI

2. UcTopusi OTKPBITHSI KIIETKU

3. Bpeanble mpuBBIYKY U UX BIUSHUEC Ha 3JI0POBbE YEIIOBEKA

4. CriocoObl yimy4IlleHUs MaMsITH.

Co3znanue npe3eHTalum, myoJmKanuu, CTeHaa, anbooma.

3amnuTa npoeKTa

Tema 5. O6meonosiornueckue ucciaenopanus (14yacon)

I'enetnka kak Hayka. OCHOBHbIE METOJBl HU3YYEHHs] TEHETUKU. I[IpUCIocoOIeHHOCTD
OpPraHU3MOB U €€ OTHOCHTEIbHOCTh. 3HAKOMSTCS C UCTOpUEH BO3SHHUKHOBEHMSI HAyKH T'€HETHKA.
3HAKOMSITCSI C OCHOBHBLIMH MCTOJaMH H3YUCHUSA TI'CHCTHUKMU. MOIIGHBHBIﬁ O6’I>CKT T€HCTUKU —
wiooBas Mymika aposzopuna. Coxepkanue apo3odui Ha MUTATENBHBIX cpelnax. Pemaror 3amaun
Ha HacjeloBaHUs Ipu3HakoB B Fl mnpu MOHOrMOpUIHOM M AUTMOPUIHOM CKPEIMBAHUU.
[{uTonornyeckre OCHOBBI 3aKOHOMEPHOCTEH HACJICIOBaHUsA. AHAJIM3UPYIOIIEE CKpEIIUBaHUE.
XpomocomHasi Teopusi HacineacTBeHHocTH. CleIuileHHOe  HacleOBaHUE, KPOCCHHTOBED.
Omnpenenenue mnona. CuemnjieHHOEe € TMOJIOM HaclefoBaHue. B3aumonelcTBUE alljIeNbHBIX U
HealIeJIbHEIX I'€HOB. | eHeTnYeCKrne OCHOBEI HHIUBUAYAJIBHOI'O Pa3sBUTHA. MyTaHI/II/I. MYTaI‘GHI)I.
HacnencrBennbie 3a00sieBaHusl.

Tema 6. Opranu3msl u oOKpyxKawinas cpena (13 yacos)

Okonornyeckue pakTopsl M 3aKOHOMEPHOCTH UX BIMSHHUS HAa OPraHU3MBbI (IPUHIUI
TOJIEPAHTHOCTH, TUMUTHpYIoIIKe (akTopsl). [IpucrnocodbneHuss opraHu3MoB K JIEHCTBUIO
sKosioruueckux (pakropos. buonorndeckue putmsl. B3aumozelicTBue sKonorndeckux GakTopos.
DKoJoruyeckasi HUIIA.

buoreonenos. Dxocucrema. KomnoneHTs 3xocucreMsl. Tpoduueckue ypoBHH. Turibl
nueBbix neneu. [Inmesas cets. KpyroBopoT BemecTB 1 MOTOK YHEPTUU B HKOCUCTEME. bruoTtnueckue
B3aMMOOTHOUIEHUsI OPraHU3MOB B sKocucTeme. CBoiicTBa s3xocucteM. [IpotyKTUBHOCTS U OHoMacca
sKocucTeM pa3HbIX THIOB. Cykueccus. Camoperysus skocucteM. [locnencTBus BIUsSHUSA
JesITeTbHOCTH YeJIOBEKa Ha dKocrcTeMbl. HeoOXxoaumMocTh coxpaHeHus: OnopazHoo0Opasust
9KOCUCTEMBI. ATpOLIEHO3bl, UX 0COOEHHOCTH.

Yuenne B.U. BepHanckoro o 6uocdepe, Hoocghepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocgepsl. KomnonenTsl 6mocheps! u ux poas. KpyroBopots! Bemiects B Onocdepe. buorennas
MUTrpanus aToMoB. OcHogHble Ouombl 3emiu.

Ponb yenoseka B 6nochepe. AHTponioreHHoe Bo3zaelicTBrue Ha Ouocdepy. [IpupoaHsie pecypcebl
U palMoOHAJIbHOE MPUPOONOIIb30BaHue. 3arps3Henne onocgepsl. CoxpaneHne MHOrooOpa3usi BUIOB
KaK OCHOBa yCTOMUYHBOCTH Ouochepsl. Boccmanosumenvras sxonoeus. [IpodaemMbl yCTONIMBOTO
pa3BUTHSL.

CoCTaBIISIIOT OTYETHI MPOEKTHBIX U UCCIIEIOBATENbCKUX PA0OT M0 TEMaM:

1.Hay4Hble OTKPBITHS B TE€HETHKE.

2. BnusHEE 2KONIOTHYECKUX (aKTOPOB HA OPTaHU3MEI.

3. 3aBUCHMOCTb BHUIOBOTO pa3HOOOpa3us OT SKOJIOTHYECKUX ycinoBuid. Coznanue
MPE3CeHTAINH, TTyOJTUKAINK, CTEH/1a, aThOOMa. 3alnTa MPoeKTa

Tema 7. Teopus 3Boronuu (15 yacos)
PazButue sBomonmonneix uaeil. Hayunsie B3rmsael K. JIuanes u XK.b. Jlamapka.
OomtonnonHas Teopus Y. Jlapsuna. CBUAETENBCTBA IBOIIOLUY )KUBON IIPUPOJIBL:
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[AJICOHTOJIOTUYECKUE, CPABHUTEIbHO-aHATOMUYECKHE, SMOpHOJIOrHuecKue, buoreorpaduyeckue,
MOJIEKYJIIpHO-TeHEeTHYecKue. PazBuTue npencrasieHui o Buae. Bug, ero kpurepuu. [lomyisanms kak
(dopma cylecTBOBaHMs BUJIAa M KaK 3JIeMEHTapHas eAMHULA 3Bostolind. CUHTETHYEeCKasi TEOpUs
3BOJIIOLIMU. MUKPO3BOMIOLMS U MAKPO3BOJIIOLMS. J[BUXKYIIIME CUIIbI BOJIIOLIUH, UX BIMSHUE Ha
reHo¢oHn/ nomyssauuu. [Ipeii¢ reHoB u ciyyaiiHble HEHapaBIeHHbIE U3MEHEHUs TeHO(POH1a
nonyisinuu. YpaBHenue Xapau—BalinOepra. MoieKyIsipHO-T€HETUYECKHE MEXaHU3MBbl 3BOJIIOLIMH.
@DOopMBI ECTECTBEHHOTO 0TOOpA: ABMKYIIAS, CTAOUITU3UPYIOIIAs, AU3PYNTUBHAS. DKOJIOTHUECKOE U
reorpaduueckoe BungooOpasoBanue. Hanpasnenus u nytu 3Boaronuu. @opMbl 3BOTIOLUY:
JVBEPreHIus, KOHBEPreHIus, napawieansmM. Mexanusmsel aganranuii. Kossomronus. Pois
9BOJIIOLIUOHHON TE€OpUU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

MHoroo0pa3ue Opranu3MOB U PUCIIOCOOICHHOCTh OPTaHU3MOB K CpeJie OOMTaHUs KaK
pe3yabTar 3Boironuy. [lpuHiune! knaccudukannu, cucteMatuka. OCHOBHbIE CUCTEMAaTHUECKUE
TPYIIIBI Opranndeckoro mupa. CoBpeMeHHbIE MOAX0/IbI K KJIacCH(UKAIIUN OPTaHU3MOB.

MeToab! TaTUPOBKHU COOBITUI MPOILIOT0, FEOXPOHOJIOTHYecKas Iikana. ['unoresst
MIPOUCXOXKACHUS KU3HU Ha 3emiie. OCHOBHBIC ATAITBI 3BOJTIOIUU Ouocdepsl 3emn. KirtoueBbie
COOBITHS B 3BOJIFOLIMU PACTEHUI U KUBOTHBIX. Bbimupanue U008 u €20 NPUHUHbL.

CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXKICHUN YesloBeka. CrcTeMaTHuecKoe I0JI0KEHUE
4eJI0BEKA. JBOJIIOLMS YesaoBeka. PakTopbl 3BOIIOLMY YeIoBeKa. Packl uenoBeka, UX MPOUCXO0KICHUE
U €IMHCTBO.
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TemaTuueckoe njanupoBanue 10 — 11 kaacce

Ne | Tema Yacer | [ara
poBeN
SHUS

Tema 1. buosiorusi u odJjiacTu uccaenoBanus (34)

1. buonorus u obmactu uccienoBaHuii, BO3SMOKHOCTH MPUMEHEHHS 1 01.09
pe3yIbTaTOB UCCIICIOBAHUS.

2. Omnwucanue 3aga4 1 001IeH CTPYKTYPhI HCCIIEAOBATENBCKOM NS TEIbHOCTH 1 03.09

3. OCHOBHBIE TOCTYITHBIE METOABI UCCIIEIOBAHUS 1 06.09
Tema 2. UccaenoBanusi u3 ;KkM3HU pactennid (214)

4. OcoOeHHOCTH UCCIIeIOBAHUS IO U3YYCHUIO KU3HU pacTeHuil. CTpoeHue 1 08.09
Y XUMUYECKUI COCTaB KIETKH PACTCHHIA

5. Oprasbl pacTeHHI U UX KIETOYHOE CTPOCHUE 1 10.09

6. HcTopus OTKPBITUS M U3yYSHHS KIIETOYHOTO CTPOSHHSI PACTECHHIMA 1 13.09

7. Jluct xak opran orocuHTe3a. MeXxaHU3M U XMMHU3M ITporiecca 1 15.09
dhoTocuHTE3a

8. Ponb Boabl B )ku3HU pactenuil. CTpoeHue KOpHs 1 17.09

9. JlbixaHue. 3HaueHUE JbIXaHUS B )KU3HU PacTEHUN 1 20.09

10. | PazgpaxkumocTb pacTeHuii. J[Bmkenne pactenuii (JIucroBas Mo3anka, 1 22.09
($0TO-1 TEOTPOITU3M, HACTHH U HYTAIUH )

11. | Ilepuoanueckue sIBICHUS B KU3HU PACTEHUH (JTUCTOMAM, IEPUOJ TOKOS, 1 24.09
3UMO-H XOJIOIOCTOMKOCTb)

12. | Pa3BuTHe 1 pa3MHOKEHUE PACTECHHA 1 27.09

13. | OcoOeHHOCTH N3YyUEHHSI U UCCIIEIOBAaHUS PACTECHHI 1 29.09

14. | [IpuroroBieHrue MUKpOIpeNapaTa i paCCMOTPEHHE PACTUTEIBHON KIETKU 1 01.10
B MUKPOCKOII

15. | IIpoBeneHue ONBITOB MO MOCTYIJICHUIO BEIIECTB B PACTUTENBHYIO KIETKY 1 04.10

16. | [IpoBeneHue ONBITOB MO BIAMSHUIO OKPY’KaloIIel cpeibl Ha (POTOCUHTE3 1 06.10
(BIUsIHUE TEeMIIEpaTyphl, YIIIEKUCIIOTO ra3a)

17. | IlyTu nepenBuk’eHUs BOJIbI IO PACTEHHUIO (KOPHEBOE JJaBJICHUE, 1 08.10
TpaHCHUpALYs, TYTTaLUs)

18. | IlornormieHne BOABI KOPHEM U €€ MepeABIKEHNE B CTeOeh 1 11.10

19. | dusmonaornyeckre U OMOXUMHUUECKHE OCHOBBI IBIXAHUS 1 13.10

20. | KireTouHoe cTpoeHHUE JTUCTA 1 15.10

21. | IlpucrocoOIeHHOCTh pacTeHHH K cpeie OOUTaHHS 1 18.10

22. | V3ydeHue npucrnocobIeHHOCTH PACTEHU B HAIlle MECTHOCTH 1 20.10

23. | 3HaKOMCTBO ¢ (haKTOpaMH, OTIPEACIIIOMNMHI Pa3BUTHE PACTCHUN 1 22.10

24. | 3amuTa MPOEKTOB 1 25.10
Tema 3. UccienoBanusi M3 JKH3HHU JKUBOTHBIX (17 yacoB)

25. | OcHOBHBIE METOIBI HCCIIENOBAHUS 3a KU3HBIO JKUBOTHBIX 1 27.10

26. | Becrio3aBoHOYHBIE )KHUBOTHBIE (TIPOCTEHIIINE, KHIIIEYHOTIOJIOCTHEIEC) 1 29.10

27. | IIporuecchl KU3HEAEATEIBHOCTH MPOCTEHIINX (pa3pakMMOCTb, TUTAHHE, 1 08.11
BBIJICJICHHE, IBUYKEHHUE)

28. | Ctpoenue Tena SKMBOTHBIX. CBs3p MeXAy (PU3HOIOTHYECKOM 1 10.11
JeSITeNIbHOCThIO OPTaHNU3Ma )KMBOTHOTO U €r0 CTPOCHHEM

29. | CymmHocTb nmpoliecca NUIieBapeHns y 6eCro3BOHOUHBIX M TO3BOHOYHBIX 1 12.11

KHUBOTHBIX. 9BOJ’IIOHI/I$I CHUCTEMBI OPraHOB IMMHUIICBAPCHUA
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30. | ®uznonorus npixanus. OOMEH BEIIECTB U SHEPTHH 1 15.11

31. | Tepmoperymsiusi. [Tpucnoco61eHHOCTh XOJIOAHOKPOBHBIX u 1 17.11
TEIJIOKPOBHBIX KUBOTHBIX K U3MEHEHHSIM TEMIIEPATyphI

32. | HepBHas cuctema u OpraHbl 4YyBCTB 1 19.11

33 | Pa3apakuMoCTh M IPOBOJMMOCTb. Y CIIOBHBIC U 0€3YCIOBHBIC PE(IICKCHI. 1 22.11
DBoJiolus Beiciiel HepBHOU aesTenbHocTy (BH/I) y mo3BoHOUHBIX
KUBOTHBIX

34 | TloBexeHue KUBOTHBIX. BbIpaboTKa YCIOBHBIX pedIeKCcOB Ha IeiiCTBHE 1 2411
Pa3IMYHBIX Pa3ApaXKUTENEH Y pa3HbIX TPy OPraHU3MOB

35- | OcoOeHHOCTH HCCIIeA0OBAaHM 32 )KU3HBIO KHUBOTHBIX 2 26.11

36 29.11

37 | OcobeHHOCTH  CTpOeHHS ¥ (DU3HOIOTHH  OCCIIO3BOHOYHBIX W 1 01.12
MTO3BOHOYHBIX JKUBOTHBIX

38 | IlpoBejieHHE OMBITOB MO0 H3YYCHHIO BHEIIHETO CTPOCHHS MPOCTEHIIHMX 1 03.12
KUBOTHBIX

39- | U3yyenue BIMAHUS BHCIIHEH Cpelbl Ha OpPraHU3Mbl W HX 2 06.12

40 | mpucOCOOIEHHOCTh 08.12

41 | 3amura IpoOeKTOB 1 10.12
Tema 4. YesioBeK Kak 00bEKT HcCIe10BaHUs B OHoorun (16 u)

42 | OcoOeHHOCTH IKCIIEPUMEHTAIBLHOM PabOThI C YEIOBEKOM 1 13.12

43 | HeiliporymopanbHas peryisius QyHKIHA OpraHu3Ma 1 15.12

44 | BuytpeHHsisi cpena opraHu3ma. [lOCTOSHCTBO BHYTPEHHEW Cpebl 1 17.12
opranusma. ['omeocras.

45 | KpoBs 1 20.12

46 | CrpoeHne W (yHKIHMH OpraHoB KpoBooOpamieHusi. Mopdonorus wu 1 22.12
(dbusmosiorus cepia

47 | deixanue. Boznymnas cpena 1 24.12

48 | INMumeBapenue. [IutarenbHbIe BEIIECTBA U MUIIECBBIC MPOIYKTHL. MeTObI 1 27.12
n3y4deHHs (QYHKIUH MHIEBAPUTEIBHBIX JKeJe3

49 | BHA u mncuxonorusi. I[IpoucxoxaeHHe M HEKOTOpble OCOOCHHOCTH 1 29.12
TICUXHUKHU

50 | Nnmro3um, mpecTaBieHus aMsITH, HaOIIOICHUS 1 10.01

51 | Ompenenenue oobemMa namMsITH, 00beMa BHUMaHUS 1 12.01

52 Bunsl namsatu. 3akonsl namatu. [IpaBuna 3anoMuHanus 1 14.01

53 | U3ydyeHue JOTMYECKOTO MBINUICHHS, BJIMSAHUE IMO3bI HA PE3YJIbTaT 1 17.01
JESTeITbHOCTH

54 | Omonuu. TemnepameHT 1 19.01

55 | Xapakrep. OnpeneneHue TUIIOB TEMIIEpaMEHTA 1 21.01

56 DMOLIMHA ¥ MAMHUKA JINIA 1 24.01

57 | 3amuTa MPOEKTOB 1 26.01
Tema 5. O6meonosiornueckne uccjaenopanus (14 yacon)

58 | I'enernka kak Hayka. OCHOBHBIE METOBI U3YUEHUS TCHETUKH 1 28.01

59 | Pemenue reHeTHYECKUX 33124 1 31.01

60 | Permmenue reHeTHYECKUX 33124 1 02.02

61 | Permmenue reHeTUYECKUX 33124 1 04.02

62 | Perenne reHeTHYECKUX 33124 1 07.02

63 | Pemenue reneTuyecKux 3aaaqy 1 09.02

64 | Pemenue 3a1a4 1o MOJIEKYJISIPHON OMOJIOTHH 1 11.02

65 | Pemenue 3a1a4 o MOJIEKYJISIPHON OMOOTHH 1 14.02

66 | Pemenue 3a1a4 o MOJIEKYJISIPHON OMOIOTHH 1 16.02

67 |PemieHue 3a1a4 MO MOJIEKYJISPHON OMOJIIOTHH 1 18.02
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68 |PemicHue 3a71a4 MO MOJIEKYJIIPHON OMOJIOTHH 1 21.02

69 | ['eHeTuka yenoBeKa, METO/Ibl U3YUYEHUS FEHETUKH YEJIOBEKA. 1 23.02

70 PenponyktrBHOE 310pOBbe YenoBeka. HaciencrBeHHbIe 3a001eBaHUs 1 25.02
YeJI0BEKa, MX MPEAYIPEKICHUE

71 | Myrauuu, BUJbl MyTanuid. MyTareHsl, UX BJIUSHUE HA OPTaHU3MBbI. 1 28.02

Tema 6. Oprann3msl H OKpyKawmas cpeaa (13 yacon)

72- | Dxonorudeckue GakTOpbl U 3aKOHOMEPHOCTH UX BIMSHUS HA OPTaHU3MBI 2 02.03

73 | (IpUHIMUI TOJEPAHTHOCTH, JJUMUTHPYIOLTHE (HaKTOPHI). 04.03

74 | IlpucmocoOJIEHHOCTh OPraHU3MOB M €€ OTHOCHTEIILHOCTh 1 07.03

75 | BriusiHue sxonoruveckux (pakTopoB Ha OPraHU3MbI 1 09.03

76 | buoreonenos. Oxocuctema. KOMIIOHEHTBI KOCHCTEMBI 1 11.03

77 | Tpopuueckue ypoBHu. Tunsl numeBsix nenei. [Tumesas cets 1 14.03

78 | KpyroBopot BemIeCTB M MOTOK SHEPTUU B IKOCHCTEME 1 16.03

79 | buoTnueckue B3aMMOOTHOIICHHUS OPTaHU3MOB B SKOCHCTEME 1 18.03

80 | Cykueccus. CaMoperysisius 3KOCHCTEM. 1 21.03

81 | [TociencTBus BIMAHUS AEATEIHLHOCTH YEJIOBEKA HA DKOCUCTEMEI. 1 23.03
Heo0xoauMocTh coxpaHeHUs: OMOpa3HOO0pa3Hsi IKOCUCTEMBI.
ATrpol1ieH03bl, HX OCOOCHHOCTH

82 | Dxonoru4yeckuii MOHUTOPHHT 1 25.03

83 Onpenenenue coaepKaHus B BOJAE 3arpsA3HSIONIMX BEIIECTB 1 04.04

84 | Dxonoruyeckue XapakKTepUCTUKU BUAA (IKOJIOTHYECKasi HUIIA) 1 06.04

85 | 3amuTa npoekTa 1 08.04

Tema 7. Teopus 3Bostonuu (15 yacon)

85 | Pa3Butue »BomronoHHbIX uaen. Hayunsle B3raas! K. JIunnes u 1 11.04
XK.b. Jlamapka. OBosonronHas Teopus Y. Jlapsuna

86 | CBujeTesnbCTBA SBOJIIOLINY JKUBOM MPUPO/IBI: TAIEOHTOJIOTHUECKHE, 1 13.04
CpaBHUTEIbHO-aHATOMHUYECKHE, IMOpHOJIOTHYeCKHe, Onoreorpapuieckue,
MOJICKYJISIPHO-TEHETHIECKHE.

87 |Bugn, ero xpurepuu 1 15.04

88 | Ilomymsuus kak opMma CylecTBOBaHUS BHJIA M KaK dJ€MEHTapHas 1 18.04
€IMHUIIA YBOJIOIIH

89 JIBUOKyIIIHE CUIIBI ABOJOLIMH, UX BIUSHUE HA TeHOMOH MOMYISIIH. 1 20.04

90 | dopMbI eCTECTBEHHOI'0 0TOOpA: ABMXKYIIast, CTaOMIM3UpYIOLIasi, 1 22.04
JIU3PYNTUBHAS

91 | Dxonoruyeckoe u reorpadudeckoe BUI000pa3oBaHue. 1 25.04

92 | HampaBneHus U IyTH SBOJIIOLIUH. 1 27.04

93 MexaHU3MBI aJanTanui 1 29.04

94 [Mpunnmne! knaccudukaum, cuctemMarnka. OCHOBHBIE CHCTEMATHUECKUE 1 04.05
TPYIITBI OPTaHUYECKOTO MHpA.

95 | I'umoTe3sl NPOUCXOXKACHUS KU3HU Ha 3emiie. OCHOBHBIC ATaITbI YBOJIOIIH 1 06.05
ouocheps! 3emau

96 | CoBpeMeHHBIE IPEACTABICHUS O IPOUCXOXKICHUH YEIOBEKA. 1 11.05
CucTeMaTHIECKOE MOJIOKEHHE YeTI0BEKa

97 | DBomrOIMS YeIOBEKA 1 13.05

98 |®akTOpHI IBOIIFOIIUH YETOBEKA. 1 16.05

99  |Pachl yenoBeKa, X MIPOMCXOKIEHUE U €TUHCTBO. 1 18.05
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TeMbl TPOEKTOB:

N~ WNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Anneprust Kak (pakTop IposiBICHUS UMMYHOIS(DUITUTA.

bakrepunuaHoe nefictBue GUTOHIINIOB.

be3noMHbIE KUBOTHBIE

be3nomHubIe coOaky Hamero paiioHa.

be3noMHbIE KOTBI MOETO ABOPA.

buonornueckue puTMbI pacTeHUN

BnusiHue kauecTBa NUIIM HA POCT U pa3BUTHE KOJIOPAICKOIO XKyKa.

BiusiHue noBapeHHOM COJM, IPUMEHSIEMOM B IPOTUBOTOJIOJIEHBIX CMECAX, HA
pacTeHUATa30HOB.

Brnusinue paznuyHbIX BUIOB 00paOOTKH MOYBHI HA €€ arpOHOMUYECKHE CBONCTBA.
Brusiaue QUTOHIIMI0B HA COXPAaHHOCTH MPOJTYKTOB.

BnusiHue 1BeTa Ha HACTPOEHUE YETIOBEKA

Brinenenune JJHK ¢ nocnenyromum 31eKTpodope3oM U3 KIETOK KOXKHIIBI JTyKa.
['eneTnueckas MHKEHEPUs pACTEHUM.

JIBrKeHUs y paCTEHUM.

Dkonoruveckast onorexHoyorusi. OCHOBHBIC TCHICHIIUN PA3BUTHSI.

Brnusinue gusnyecknx Harpy30k Ha pa3BUTHE MBIIIEYHOU CUCTEMBbI

Hcropust OTKpHITHS KIIETKH

Bpennblie npuBbIYKY U UX BIUSHUE HA 3/J0POBBE YEJIOBEKA

Crioco0p! ynmydlieHus aMsaTH.

Hayunbie OTKpBITHS B TEHETHKE.

[lyTemecTBue ¢ MOJIEKYIONU KHUCIOPOa IO OPraHu3My

Pacrenus-ranodursl: BUIOBOM cOCTaB, XapaKTep aJanTaluil K yCIOBUSM OOUTaHUS.
Pactenus-ruapouTel: BUOBOW COCTaB, MPUCIIOCOOJICHUS PACTEHUH K YCIOBUSIM OOUTaHUSI.
Ponp Guonornyeckux ucciuenoBaHuii B COBPEMEHHON MEIHITIHE.

Hayunsbie u sTuueckue npodaemMbl KITIOHUPOBAHHUSL.

HoBrbie BakiHbBI - HAICKIBI U CBEPIIICHUS

[IpuroHsI - HOBBIE BO30yAUTENH OONE3HEH

MopaHas oex/a u 310pOBbE

Crtpecchl U CTpecCOyCTOMYMBOCTh OPraHU3Ma YeJIOBEKa.

Crapenue yenoBeka. Ectb mu penienue mpoOaemMbl?
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