POCCUINCKAS ®EJIEPALIVA
PECITYBJIMKA KAPEJIUA
MyHunumnansHoe OroKeTHOE 00111e00pa3oBaTeIbHOE YUPEXKICHUE
KocToMyKIIICKOTO TOPOICKOTO OKpyra
«Cpennsis obmeoOpazoBarenbHast mkoia No2 umenu A.C. [Tymkuna»
(MBOY KI'O «COII Ne2 um. A.C. ITymikuHa)

«CornacoBaHO» «IIpuHATO» «YTBEPKICHO»
Ha 3acenanun MCII neJaroru4eckum npuka3 1o mkose Nel54
npotokoJt Nel COBETOM oT,30.08.2024r.
oT 26.08.2024 r. nipoTokos Nel JIApEKTOP. MIKOJIbI
PyxoBoaurens MCIII ot 27.08. 2024 T. ‘/7‘% os). B 5)

JAMpeKTOop MIKOJIBI et -

/s Fepacuyayk H.H.

Xyuakoned JIL.U ’va

Iepacumuyk H.H.

Pabouas o6miepa3BuBaroias nporpamMma
BHEYPOUYHOU JEATEIIBHOCTU
«JlaGoparopust uccieoBaHUI»
Hay4YHOU HaIpaBJICHHOCTHU
st yganuxes 11K kimacca

Cpoxk peanmuzanuu — 1 rog

CocraBurenp NporpaMMsl:
JInyxkkonen Haranbst BnagumuposHa,
YYHUTENIb OMOJIOTHH.

r. Kocromykia
2024r.



l. IHosicuuTenbLHAA 3aIHCKA

IIporpamma BHEYPOUHOM JEATEIBHOCTH HAy4YHO-TIO3HABATEIBLHOM HAIIPaBICHHOCTHU I10
ouonorun «Jlaboparopusi uccienoBaHui» (nmaiee, Kypc) paspaborana mius ydamwmxcs 11-x
KJIaCCOB, SBJIETCS [JOIOJIHEHHUEM U MPOJOJDKEHHEM Kypca OHOJOrMM Uil JeTed ¢ 0COOBIMHU
00pa3oBaTebHBIMU MOTPEOHOCTAMHU, T€X, Yy KOrOo HMHTEpEeC K INpEeAMETY BBIXOAMT 3a paMKH
y4eOHOH AedaTenbHOCTH. B CBSA3M ¢ 3TUM 3aHATUA Kypca [0 3TOH MporpamMme MOMOTYT peIlnTh
CIIEIyIOIINE 3a/1a4H:

* YKPENUTH MOJOKUTEIbHYI0O MOTUBALIUIO YYEORI B IIKOJIE;

* pacIIUPUTh 3HaAHUS 00 OKpYXKaroIEeM MUPE;

* JIOMOJIHUTB Kypc Ouonoruu 11 kiacca;

* HAYYUTh TPAMOTHO U 0€301acCHO 0OpaIaThCs C BEIIECTBAMHU.

[TporpaMma cofep:KUT 3HaHUS, KOTOPBIE BBI3BIBAIOT Y yUYalIMXCs 103HABATEIbHBINA HHTEPEC U
HPEICTaBISAI0T LIEHHOCTh IPU MOATrOoTOBKE K caaye EI'D mo Ouosorum, a Takxke [uid oOyueHHs B
By3ax. B 3ToM 3akirodaeTcst ee MOTUBUPYIOIIUI NOTEHIMA. 3HAHUS, TIOTy4YE€HHbIE IPU 0O0YUEHHUH 110
oporpaMMe BHEYPOUYHOM JAEATENbHOCTH, CIOCOOCTBYIOT (OPMHPOBAHUIO COLMAIBHO aKTHUBHOMN
JMYHOCTH.

OcoOeHHOCTH coep:KaHMsI IPOrPaMMBbl U BUJIbI JESITEIbHOCTH YYallUXCSl B XOJ€ OBJIAJICHUS
3HAaHUSAMHM U YMEHUSMH, [IPEyCMOTPEHHBIMH MIPOrpPaMMOH, JTal0T BO3MOXXHOCTb Ul MCIOJIb30BAHUS
pa3IMYHBIX METOA0B U (GopM 0OyueHUs (MHAMBUAYAJIbHBIX, I'PYIMIOBBIX, HAIJISIHBIX, CIOBECHBIX:
TEOPETUUECKHE UCCIIEI0BAHUS, CAMOCTOATEIbHBIE IBPUCTUYECKUE TIPOOBI).

CopnepxaHue MpOrpaMMbl paclpeiesieH0 BO BPEMEHHU C YYE€TOM €ro JOCTAaTOYHOCTH s
KayeCTBEHHOI'0 M3Y4YEHUs MaTepuaja 1 MOJIyYeHHsl 3aIUIaHUPOBAHHBIX PE3YJIbTATOB.

Ieas kypca:

-pacipeHre Kpyrozopa o OCHOBHBIM BOIIpOcaM OMOJIOTHH; -

pa3BUTHE UCCIIEOBATEIbCKUX YMEHUH.

3agauu:

-pacIIMpUTh KPYro3op y4aluxcs 1Mo OTAEIbHBIM BOIpocaM (U3MOJOTHH U aHATOMUU >KHUBBIX
00BEKTOB;

-110Ka3aTh 3aBUCUMOCTD KHBBIX OPIaHU3MOB OT Pa3HOOOPA3HBIX 3KOJOTUYECKHUX (PaKTOPOB;

- MpPOJOJKUTH Pa3BUTHE CIIOCOOHOCTH Yy4YalIUXCSd K  MBICIUTEIbHBIM  ONEpalusIMu —
aHalu3y, CHHTE3y, CpaBHEHHUIO, O00OOIIEHUIO, KiIacCH(UKALMHU, a TaKkkKe HX MPOU3BOJIHBIM —
TBOPYECTBY U aOCTParupoBaHUIO;

-[IPOJIOJKUTh O0YYEHHUE IIKOJIBHUKOB CIIOCO0aM CaMOCTOATENBHOM opraHu3aluu ydeOHoH
JESTEIbHOCTH — MOTHUBAllMHM, IUIAHUPOBAHUIO, CAMOKOHTPOJNIO, PEeQIEKCHH IpPH BBINOJIHEHUU
UCCJIEIOBATEIbCKUX U MPOEKTHBIX padoT;

-MIPOJIOJDKUTH OOydeHHe ydaluxcs padoTe ¢ pa3nYHbIMM HCTOYHHKAMHU HWH(OpMAaLUH,
BKJTI0Yas JIEKTPOHHBIE 00pa30BaTeIbHbBIE PECYPCHI.

IlnannpyemMsble pe3y/ibTaThl:

*  d®opMupOBaHME JUYHBIX KAYECTB 00yUarOIINXCS,

*  ®opMHpOBaHUE MOJOKUTENBHON aTMOC(HEPHI BHYTPH KJIACCHOTO KOJUIEKTHBA,

*  ®opMupOBaHME Yy y4yallIMXCs YMEHMs BHJAETh U MOHMMATh LIEHHOCTh 00pa3oBaHusl, 3HAYUMOCTh
XUMHAYECKOTO 3HaHUS IS KaXJO0r0 YeJIOBEeKa HEe3aBUCUMO OT ero mnpodeccHOHaIbHOU
NEATEIbHOCTH.

*  @opMHpOBaHUE y YYalUXCs LEJIOCTHOIO IPEICTABICHUS O MUPE U POJIM XUMHUM B CO3JAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI MUpPA; YMEHUS OOBICHITH OOBEKTHI U MPOIECCHI
OKpPY’KaroIlled JEeHCTBUTEIBHOCTU: IPUPOJHOM, CONUAIBHOM, KYJIbTYPHOU, TEXHUYECKON CpEJbl,
UCIOJIB3YS IS 3TOrO0 XMMHYECKHE 3HAHU.



* IlpuoOpereHue OOy4YalOMMMKCS OMNbBITA PA3HOOOpPAa3HOM  JCATEIHHOCTH, TIO3HAHHUS U
CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAYCHHE IS Pa3ITUYHBIX
BUJIOB JICATEIILHOCTHU: pEIICHUs MPOoOJeM, MPUHATHS PEIICHUH, OUCKa, aHan3a U 00pabOTKU
uHpOpMalUY, COTPYAHHUYECTBA, OE30MACHOro oOpalleHHs C BEIIeCTBAaMH B IOBCEIHEBHOU
KH3HU.

CucreMa OlleHKH JOCTHKEHUI 00y4aronuxcs:
*  YCIICNIHOE BHITIOJIHEHHE TECTOBBIX, CAMOCTOSATEIbHBIX, TBOPYECKUX PaOOT; y4acTHE B Pa3IUIHBIX
KOHKpraX, OJIMMITMaaax, COpeBHOBaHI/ISIX,
*  aKTUBHOCTbH B MPOEKTAX BO BHEYPOUHOU JIEATCILHOCTH.

1. O0masi xapakTepucTHKA Kypca BHEYPOUHOIi 1eATeJIbHOCTH

JlaHHbIil Kypc HallpaBJeH Ha YJIOBJIETBOPEHHUE MO3HABATENbHBIX MHTEpecoB yuammxcs. Kypc
MO3BOJIUT YYAIIUMCSl PACIIMPUThL CBOM 3HAHUS B XMMHHM Ha YPOBHE, HE TPEOYIOIIEM CICIHAILHONI
MOJTOTOBKU TIO TPEAMETY. YUCHHUKH MPUOOPETYT MPAKTUYCCKUE YMEHHS W HABBIKH, HEOOXOIMMBIC B
JKU3HA HE TOJBKO XMMHKY, HO M Kaxkaomy udenoBeky. [Ipeanmaraemblii Kypc BKJIIOYaeT maTepuai o0
UCIOJIb30BAaHUU XUMUYECKUX BEIECTB B OBITY, B IOBCETHEBHOM KU3HU YEIIOBEKA.

Conepkanue Kypca 3HAKOMHT YYallUXCsl C MHUPOM OBITOBOM XUMHHU, C XapaKTEPUCTHKOMN
BEIIICCTB, OKPYKAIOMUX HAC B OBITYy, MpaBWIaMH O€30MacHOT0 OOpamieHHs C BEIIECTBAMH OBITOBOI
xuMuu. Kpome TOro JaHHbIA KypC BHEYPOUYHOM AEATEIBHOCTH MNPEAYCMATPHUBAET SKOJOTMYECKYIO
HAIPaBIEHHOCTh XMMHMYECKOTO O00pa3oBaHus, MpeaycMaTpUBaeT O3HAKOMJICHHE Yy4alluxcsi C
XUMHUYECKUMH aClIEeKTaMU COBPEMEHHOM SKOJIOTHH U HKOJIOTUYECKUX MPOOIeM.

XVUMUYEeCKUEe 3HAHUS HEOOXOIUMBI KAXKIOMY UYEJIOBEKY, OHH ONPEICISIIOT PallMOHATBLHOES
MIOBEJICHUE YEJIOBEKA B OKPYXAlOIIeH cpesie, MOBCEIHEBHOM KM3HH, IJ€ C KaKJIbIM [OJIOM BO3pPacTaeT
poib OEpeKHOTO OTHOIIEHHUS YelIOBEeKa K CBOEMY 370POBBIO, 3I0POBBIO OKPYKAIOLIUX, MPUPOIE.
JlanHbIil Kypc pa3BUBAaeT MHTEpPEC K XMUMHH, aHATUTUYECKHE CIOCOOHOCTH y4YalIUXCs, PACHIMPSET UX
KpYyrozop, GopMHpYyeT HaydHOE MUPOBO33pEHHUE.

[IpakTuueckass HampaBJIEHHOCTh TEM JeJIaeT JaHHBIH KypC OYEHb AaKTyaJbHBIM, TO3BOJSET
pacCHIUpPUTh U YIIIyOUTh MPAKTUUECKOE MPUMEHEHUE MOTYyYEHHBIX YYAIIUMHUCS TEOPETUUECKUX 3HAHUI
no xumuu. Kypc OpHEHTHpOBaH Ha pa3BUTHE JIOOO3HATENBHOCTH W HMHTEpeca K XHMHH, Ha
COBEpIIICHCTBOBAHNE YMEHUI yUalIMXCsl 00paIiaThCs C BEIIeCTBAMHU, BCTPEUAIOLTUMHUCS B OBITY.

PabGouas mporpamMmma Kypca BHEYpOUHOU ACATENBHOCTH «XUMHUS M KH3HBY TMpEIHA3HAYCHA IS
yuamuxcs 11 K1accoB 0OCHOBHOM MIKOJIBI M paccuuTana Ha 34 B rof (1 yac B Heeno).

OcHoBHBIMH opMaMM OpTraHU3alNN Y4eOHO-TTO3HABATEILHOM I€ATEIbHOCTH YyUaIllUXCs SIBISIFOTCS:
*  IpakTHyeckas padora,
*  DKCIIEPUMEHTAJIBHBIE OIBITHI,
* wurpa,
*  pEIIeHME HECTAHIAPTHBIX 3a/1a4;
*  yyacTHe B XMMHUYECKHX OJIMMIHNA/AX, KOHKYPCaxX, KOH(PEPEeHIHIX
*  caMmocTofATeIbHas padora,
* pabora B mapax, B rpymnmax,
*  TBOpYECKHE NPAKTUYECKHE PAOOTHI.

MeTtoabl 00y4yeHus1:
*  I[pakTHyYecKue padoThl,
*  CIIOBECHBIN (YPOK-pacCyXAcHHUE),
*  UrpoBOH (pOJIEBBIE UTPHI),
*  YacTUYHO IIOUCKOBBIM, HCCIIEN0BATENBCKUM,
*  OOBSICHUTEIHHO-UUIIOCTPATUBHBIM.



Me:XnpeaMeTHble CBSI3M Kypca TECHO CBS3aHBl C MPEAMETaAMH ECTECTBEHHOTO IHKJA
UHPOPMATUKOIA.

I1l. Onucanue MecTa Kypca BHEYPOUYHO J1esITeJIbHOCTH

Kypc «XumMusa u KuU3HB» peallu3yeT Hay4HO-IIO3HABATEIIBHOE HAIPABICHUE BHEYPOYHOU
nesiteabHOCTH. [Iporpamma BHEYpPOUHOU JESATENBHOCTH peaiu3yercs B KojudecTBe 34 4acoB (OuH
aKaJIeMUYECKUI Yac B HEJICITIO).

1V. Onucanue HECHHOCTHBIX OPMEHTHPOB COoAEPKaHUs KypcCa

BHeypouHasi nesTeIbHOCTh 110 XUMHH UMEET 0OJIbIoe 00pa30BaTEIbHOE W BOCIUTATEIBHOE
3HavYeHWe. BrajeHue XWUMHYECKMM SI3BIKOM, 3HAHHUSMHU, [MOHHMMaHUE XHMHUYECKHX IPOILECCOB U
SIBJICHU TIO3BOJISIET (POPMHUPOBATH MIPABUIILHOE OTHOIIEHUE K SBJICHHSIM H IIPOIIECCaM, IPOUCXOISAIITIM
B mnpupoge. llostomy Tak BaxHO chOpMHpPOBATH HWHTEPEC K BHEYPOUHOH MJCSITEIBLHOCTH Y
00yJaromuXCcsi, KOTOPBI CTAaHET OCHOBOW JUIsI BBISBIICHUS U PA3BUTUS XUMHUYECKHX CIIOCOOHOCTEH
yUaIIuXCcsi, CHOCOOHOCTH K caM00Opa30BaHUIO.

YcnenHoe penieHre MPaKTHYECKUX 3a7ad OKa3bIBaeT BIUSHHE HAa AMOIMOHAILHO-BOJICBYIO
cdepy THYHOCTH YYalIuXCs, Pa3BUBAET UX BOJIO M HACTOMYHBOCTh, YMEHUE TIPEOI0JICBATh TPYTHOCTH,
UCTIBITBIBATH YAOBIECTBOPEHUE OT PE3YyIbTATOB HHTEILICKTYAILHOTO TPY/Ia.

JlaHHBIIA KypC CIIOCOOCTBYET Pa3BUTHIO BHUMaHHUS, BOOOPaKECHUs, HAOIOJaTeIbHOCTH, IAMSITH,
BOJIM, aKKypaTHOCTH, YMEHHS ObICTPO CUMTATh, MPUMEHSITh CBOM 3HAHMS HA TPAKTUKE, MPUOOpPETATh
HABBIKH HECTAHIAPTHOTO MBIIILJICHUSI.

Ha 3aHsTHSIX BHEYPOYHOH ICSATCIBHOCTH «XUMHUS W KU3HB» OOYyUYalONIUecs MIOIOJHAT CBOU
3HAHMS TI0 XUMUH, MTOBBICAT CBOH YPOBEHb TEOPETUICCKOM M IKCIIEPUMEHTAITBHON MOATOTOBKH. 3aHSATHUS
NpPU3BaHbl TPOOYIUTh y YYAIIUMXCSd MHTEPEC K XWMHUYECKOW HAyKH, CTHMYJIMPOBATh HajibHEHIICe
U3y4yeHHEe XUMUHM. XHMUYECKHE 3HaHUs, CHOPMHPOBAHHBIC HA BHEYPOUHBIX 3aHATHUSX, MOMOTYT
00yJaromuMcs B TIOJITOTOBKE K 9K3aMEHY TI0 XMUMHUH U B JalIbHEHIIIEM OCO3HAHHO BBHIOPATH HAINIPABJICHUE
npoPUIHLHOTO O0yUEHUS.

V. Pe3yJabTaThbl 0CBOCHHS Kypca BHEYPOUHOIi AeATeIbHOCTH

B pe3ynbrare BHEYpOUHOU N€ATEIBHOCTH Y BBITYCKHUKOB CpelHEH MIKOJIbI OyAyT COPMUPOBAHBI
JIMYHOCTHBIC, ITIO3HABATCIIbHBIC, KOMMYHHUKATUBHBIC U PCTYIATUBHBIC YHUBCPCAJIbHBIC y‘l€6HI)I€ Hel\/’ICTBI/ISI
KaK OCHOBA y4€OHOI'0 COTPY/IHUYECTBA U YMEHUS YUUTHCS B OOLLICHUH.

JInunoctHbie YY /12

OO0yuaromuiicss Hay4YuTCs:

*  MOJIOXKHUTEIbHOE OTHOLIEHHE K MCCIIeI0BATEIbCKON AESITENbHOCTH;

* HUHTepec K HOBOMY COJIEp>KaHHUIO U HOBBIM CIIOCO0aM MO3HAHUS;

® OopueHTalus Ha IMOHMMAaHHUE INMPHYMH YCIICXa B I/ICCJ'Ie,ZIOBaTeJ'IBCKOI\/'I ACATCIIbHOCTH, B TOM
qyCcie Ha CaMOAHaJIU3 M CaMOKOHTPOJIb pe3y/bTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTaTOB
TpeOOBaHUSAM KOHKPETHOW 3a/1a4M, TIOHUMAaHUE MPEJUI0KEHUH U OLICHOK YYUTEJIsl, B3POCIBIX,
TOBapUIIEH, pOAUTEIIEH;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCIEUIHOCTU HCCIIEI0BATEIbCKOM
JESATEBHOCTH.

OO0y4aromuiicst MOJIy4UT BO3MOKHOCTb HAYYHThCS:

* BHYTPEHHEW IMO3WIMU HA YpPOBHE TOHHMMAaHUS HEOOXOJUMOCTH HCCIE0BATEIbCKON
NeSITeIbHOCTH, BBIPAXEHHOTO B Mpeo0iaJaHiK MO3HABATEIbHBIX MOTHBOB M MPEANOYTECHUN
COLMAJIBHOTO CcrIoco0a OLEHKH JeSTEIbHOCTH;

*  BBIPOKEHHOM I103HABATEIbHON MOTHUBALINN;

® yCTOﬁ‘IHBOI‘O HHTCPECCAa K HOBBIM crioco0aM IMo3HaHuA.

ITo3znaBarenbHble YYI:



O0yyaomuiica HAYYNTCH:

IPOBOJUTH UCCIIEAOBAHUS OOBEKTOB JKUBOW IIPUPOABI;
00BACHATEL 00IICONOIOTrHYSCKIE 0OCOOCHHOCTH;
pacrio3HaBaTh METObI H3YYEHHUsI 00BEKTOB )KUBOI PUPOJIBL;
paboTath ¢ 1a60paTOPHBIM 000PYAOBAaHUEM U TIPHEMaMH pabOThI C HUM;
OOBSICHATH (PU3NOJIOTHUECKUE MPOLIECCHI, TPOTEKAIOIINE B )KUBBIX 00BEKTAX;
O00BSICHATH aHATOMUYECKOE CTPOEHUE KHUBBIX OOBEKTOB;
OCYILECTBIISATh MOMCK HY)KHOM MH(OpPMALUU I BBIIOJIHEHUS Y4E€OHOTO HCCIEIOBAaHHS C
UCIOJIb30BaHUEM Y4€OHOH M JONOJIHMUTEIBHOM JUTEpaTyphl B OTKPHITOM HH(OPMALMOHHOM
IPOCTPAHCTBE, B T. Y. KOHTPOJIIUPYEMOM NpocTpaHcTBe MIHTEpHET;
UCIOJIb30BaTh 3HAKH, CHUMBOJIBI, MOJEIH, CXEMBbl AJS pElleHHs] MO3HABATEJBbHBIX 3a1ady U
IIPEJICTaBICHUSI UX PE3YNIbTATOB;
BBICKA3bIBAaThCSI B YCTHOM W MHUCbMEHHOH (popMmax;
OpPUEHTHUPOBATHCSI HA pa3Hble CIIOCOOBI PELICHUs I03HABATENIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4;
aHAJTM3UPOBATh OOBEKTHI, BBIJCIATH IIABHOE;
yCTaHaBJIMBATh IPUYUHHO-CIIEZICTBEHHbBIE CBSI3H;
CTPOHTH PACCyXIEHUS 00 00BEKTE;
BUJETh NPOOJEMbI, CTaBUTh BOIPOCHI, BBIJBUIATh THMIOTE3bl, IUIAHUPOBATb U IPOBOJUTH
HaOJIIOICHUS U SKCIIEPUMEHTBI, BBICKA3bIBATh CY)KJICHMS, J1€J1aTh YMO3AKIFOUEHHUS U BBIBObI,
apryMeHTHpOBaTh (3alUIIATh) CBOU UJEH.
OO0y4aromuiicst HOJy4YUT BO3MOKHOCTb HAYYMThCSH:
paboTaTh C TOTOBBIMM MUKpPOIIpENapaTaMy U U3rOTOBIISTh MUKPOIIPENApaThl;
CTaBHUTH (PU3NOJIOTHUECKUI IKCIIEPUMEHT;
paboTaTh ¢ ONTUYECKUMU PUOOpaMu 1 J1a00paTOPHBIM 000PYI0BAHUEM;
noa0upaTb 00BEKT I SKCIIEPUMEHTA B COOTBETCTBHH C ITIOCTABJICHHBIMH 33Ja4aMH;
YETKO ¥ JJAKOHUYHO (POPMYIIMPOBATH LIEIH U BBIBOJIBI SKCIIEPUMEHTA;
npu oopmieHnu paboT coOI0AaTh HAMIIAIHOCTh, HAYYHOCTb U 3CTETHYHOCTH;
MPOBOAMUTH IKOJOTUYECKUIT MOHUTOPHHT; O(QOPMIISATh SKOJOTHUYECKHE MaclopTa; oObsACHATh
HekoTopsle aciekTsl 30K.
OCYIIECTBIISATh PACIIMPEHHBIM MOUCK MHGOpPMAIMU B COOTBETCTBUHU C MCCIIEI0BATENbCKON
3ajauell ¢ CIOJIb30BAHNUEM pecypcoB OMOIMoTeK U cetu MHTepHeT;
bukcupoBath HHGOPMaLHUIO ¢ ToMolIbio HHCTpyMeHToB UKT;
OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU (hopMe;
CTPOUTH JIOTUYECKOE PACCYXkIECHUE, BKIIOYAIOIIEE YCTAHOBIEHUE NMPUYMHHO-CIECICTBEHHBIX
CBsA3EH
KommyHnukaruBubie YY /I:
OOyyaromuiic HAy4YuTCs:
JIOITYCKaTh CYLIECTBOBAHHME PA3IMUHBIX TOUEK 3PEHUS;
YUUTHIBaTh pa3Hble MHEHHUS, CTPEMUTHCS K KOOPIMHALIMH;
(dbopMynHupoBaTh COOCTBEHHOE MHEHUE U MTO3UIIUIO;
JIOTOBApUBATHCA, IPUXOIUTH K OOIIEMY PELICHUIO;
cO0JTI0/IaTh KOPPEKTHOCTh B BHICKA3bIBAHUSX;
3aJ1aBaTh BOMPOCHI IO CYIIECTBY;
MCIIOJIb30BaTh PEUb JJIS PETYIISALUN CBOETO JEHCTBUS;
KOHTPOJIMPOBATh JIEHCTBUS apTHEPA;
BJIa/IETh MOHOJIOTMYECKON U TMATIOrHYecKoi opMaMu pedH.
HaXO0JIUTh UH(OPMAIIHIO U BBISBISATH IJTABHOE
COCTaBJIAITh IUJIaH MCCIEAOBAHUSA M BBIACNATH TIJIaBHOE B mpe3eHTauuu OOy4daromuiics
MOJIYYHUT BO3MOKHOCTh HAYYHUTHCH:

YUYUTBHIBATH PA3HBIC MHCHUSA U 000CHOBBIBATH CBOIO MO3UIIHUIO,



apTyMEHTHPOBATh CBOIO TMO3HMIIMI0 U KOOPJWHUPOBATH €€ C TO3WIMEH MapTHEPOB IIPH

BBIPA0OTKE OOIIEro pemeHus: B COBMECTHOM JIeATEIHbHOCTH;

C y4eToM IMeNell KOMMYHHUKAIIMM JIOCTATOYHO TIOJHO WM TOYHO IMepeaBaTh MapTHEPY

HE0OXO0aMMYI0 HH(GOPMAITHIO KaK OPUEHTHD ISl TOCTPOCHHUS ICUCTBUS;

JIOTTyCKaTh BO3MOXKHOCTbH CYIIIECTBOBAHUS y JIFOJCH pa3HBIX TOYEK 3PCHHUs, B TOM UYHUCJIE HE

COBMAJIAIONIUX C €ro COOCTBEHHOW, W YYHUTHIBATh MO3UIMIO TapTHEpa B OOMICHUH H

B3aUMOJCHCTBUH;

OCYIIECTBIISITh  B3aMMHBIA  KOHTPOIIb u OKa3pIBaTh  IMMapTHEpaM B
COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOITOMOIIIb

YCTaHABIIMBATH CBSI3b OKPYXKAIOIICH CpeIbl C OOBEKTaMH KXUBOUW MpHpOAbl PeryiasiTuBHbIe

YVI:

OO0yuaromuiicss Hay4YuTCs:

MPUHUMATH U COXPAHATH YYEOHYIO 3a/1a9y;

YYHUTHIBATH BBIJICJICHHBIC YUUTEIIEM OPUCHTUPHI JCHCTBHUS;

IJIAHUPOBATh CBOU JICHCTBUS,

OCYIIECTBIISATh UTOTOBBIN U MOIIATOBBI KOHTPOJIb;

aJICKBaTHO BOCIIPHHHUMATH OIICHKY YUUTEIIS;

BHOCHTh KOPPEKTUBBI B JCHCTBHS Ha OCHOBE WX OILIGHKH M y4eTa CJIeJaHHBIX OIIUOOK;

BBITIOJHSATE Y4eOHBIC IEHCTBUS B MaTepualie, peuu, B yMe.

Oo0yuaromuiicsi MOJy4UT BO3MOKHOCTh HAYUYHTHCH:

IPOSIBIISTH TIO3HABATEIbHYIO HHUIIUATUBY;
CaMOCTOATCIIbHO YYMTBIBATH BBIJACJICHHBIC YYUTCIICM OPHUCHTHUPLI HeﬁCTBHﬂ B HE3HAKOMOM
MarepHae;

npeoOpa3oBhIBATh MPAKTHYECKYIO 3a/ady B ITO3HABATEIbHYIO; CAMOCTOATEIFHO HAaXOJHUTh
BapUaHTHI PEIICHH [T03HABATEIBHON 3a1a4H.

MertanpeamMeTHble pe3yJbTaThl:

OOyyaromuiic HAy4YuTCs:

OOBSACHATH OHMOJOTMYECKHE TMPOIECCHl W  SBJIEHUS, HCHOJb3Ysl pPA3JIMYHBIE CIIOCOOBI
npejcTaBiIeHns HHPOPMaLIUY;

yCTaHaBJIMBATh PUUYNHHO-CIIEICTBEHHBIE CBSI3H;

IPOBOAMTDH aHAJIN3, CHHTE3;

(bopMyIHpOBaThH BHIBOJBI;

pelaTh KaueCTBEHHbIE U KOJINYECTBEHHbIE OMOIOIrMYECKUE 3a/1auu;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS B IPAKTHUYECKOH MAESITENTbHOCTH M TOBCETHEBHOU

JKHU3HU,

MIPOBOJIUTH CaMOCTOSTENBHBIN TMONCK (B TOM YHCIE C WCIOJIh30BAHWEM HH(OPMAIMOHHBIX
TEXHOJIOTUI) OHoNornyeckoit nHopMaIum.

IIpenmerHble pe3yabTaThbl:

Oo0yuaromuiicsst HAYy4YHTCH:

BBIJICTISITH CYIIIECTBEHHBIE MPU3HAKN OMOIOTUYECKUX 0OBEKTOB;
co0Jr01aTh MephI MPO(MUIAKTHKY 3a00JI€BaHUH, BBI3LIBAEMBIX MTAPA3UTAMH;

OOBSICHATH POJIb OMOJIOTHH U SKOJIOTHUH B MPAKTUUECKOM JIEATETbHOCTH JIFOJIeH; MecTa U pOJIH
YeJIOBEKa B TMPHUPOJE; POACTBA, OONTHOCTH MPOWCXOXKIECHUS W DBOJIOIHMH >KHBOTHBIX (HA
NpuMEPE COIMMOCTABJICHUA OTACIBbHBIX rpyrm), POJIb PA3JIMYHBIX JKHWBOTHBIX B JKH3HU
YeJI0BeKa; 3HaUeHUsI OMOJIOrMYeCcKOro pa3HooOpasus uisi CoOXpaHeHHs! Onocgepsl;

CpaBHHBATb OHOoJIOrnYeCcKrue OOBEKTHl | nmponeccol, yYMCHHEC J1CJIaTh BLIBOJAbBI U

YMO3AaKJIHOUYCHUA HAa OCHOBC CPABHCHU



* OBJIAJIETh METOJAMH OWOJOTHYECKON HayKH: HAOJMI0MaTh W OMHCHIBATh OWOJIOTHYCCKHE
OOBEKTHI W TMPOILECCHI, OCYIIECTBIATH IOCTAHOBKY OHMOJOTHYECKUX OKCICPUMEHTOB H
OOBSCHSTH UX PE3YIBTATHI.

OO0yyarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTBCSH:
*  OCHOBHBIM IpaBWJIaM IOBE/ICHUS B IPUPOJIE;
* aQHAJM3MPOBaTh U OLIEHUBATh IOCJIEJICTBHS JEATEIbHOCTH 4YEJIOBEKA B IPUPOAE, BIUSHUS
(axkTOpOB pHUCKa HA 37J0POBBE YEITOBEKA;

* coOmonaTh npaBuiia padoTsl C OMOJIOrMYECKUMH TPUOOPaMU U MHCTPYMEHTaMHU
(mperapoBasbHBIC UIJIbI, CKAJIBIICIH, JIYITbl, MUKPOCKOIIBI) ;

*  YMEHHSM OLIEHUBATh C 3CTETUYECKON TOUKH 3pEHUSI OOBEKTHI )KUBOM MPUPOADL;

* coOmoneHueM Mep NpoPUIAKTHKU 3a00JIeBaHUMU, MEpelaBaeMbIX Pa3IMYHBIMHU TPYIIaMu
OpraHU3MOB;

* OKa3aHHeM NEepBOM MOMOIIM IMPH YKycax OMACHBIX M SJOBUTHIX >KMBOTHBIX *COOJIONCHUS
MPaBUWJI MOBEAECHUS B OKPYKAIOLLEH CpelIE;

*  BBIJENATH OOLINE MPUHIUIIBI YKOJIOTUH;

® q)OpMy.]'II/IpOBaTB MOJIOYKEHUS ITI00AJBHBIX 3KOJIOTHYECKUX HpO6J'ICM;

¢ COXPaHATH IMOJOXKHUTCIBbHOC COCTOSAHHUE OpraHUu3Ma.

VI. Coaep:xanue Kypca BHEyPOYHOM JeSITeJIbHOCTH

Tema 1 buoJsiorust u 06J1acTH HNccIeA0BAHUA.

Beenenue. buonoruss m obnactu uccienoBaHUi, BO3MOXKHOCTH MPHUMEHEHHUS pPE3yJlIbTaToOB
uccienoanus. CaMble MHTEPECHBbIC HAYYHbIE OTKPHITUS B Ouojoruu. OmnucaHue 3aaady v oouei
CTPYKTYpPBI HCCJIEIOBATEIbCKON JeATeNbHOCTH. Pabora ¢ KHUTOH, Hay4HOH JIMTEpaTypoWu.
Hcnons3oBanue
oOpa3oBaTenbHBIX pecypcoB cetu HHrepHeT. OCHOBHbBIE JOCTYHHBIE METOJbl HCCIEIOBAHUS

Ipaxmuyeckue pabomur.

Hcnonb3oBanue 06pa3zoBaTelbHbIX pecypcoB ceTh MHTepHeT.

[IpaBuna opopmieHue HaOIIOACHUI.

Tema 2.UcciienoBanus u3 ;KU3HA PaCTEHHUIA.

[IpaBuna pabGoTel € MHKPOCKOIIOM U OHOJOTMYECKHMM oOopyaoBaHueM. TexHuka

0€30I1aCHOCTH.

Oco0eHHOCTH HCCieI0BaHUs 0 U3YUYEHUIO KU3HU pacTeHui. [loaroroButenbHbple paboThl MO
y4€OHBIM OIBITaM C PACTEHUSMHU.

CrpoeHrne M XMMHUYECKUH COCTaB KJETKM pacTeHuidl. OpraHbl pacTeHHMM U UX KJIETOYHOE
ctpoenue. Kierounas memOpana u ee GpyHKuu. OCHOBHBIE BELIECTBA PACTUTENIbHOMN KIETKH.
[IpurorosieHne MUKpOIIpenapara U paCCMOTPEHHUE PACTUTENBHOM KIETKHU B MUKPOCKOIL.

OMnBITHI IO NOCTYIUIEHUIO BEUIECTB B PACTUTEIBHYIO KIIETKY.

Hcropust OTKpBITUS M U3Y4EHMS! KJIETOYHOIO CTPOEHHs pacTeHuid. OCHOBHBIE CBOMCTBA
LIUTOIUIa3MBbl. JIBMKEHME LMTOIIA3Mbl B KieTKe. OpraHonpl KJIETKM. BiiroueHus u 3amacHble
BEIIECTBA B KieTKe. Kpucrajmmmueckne BKIIOYEHUS B KIETKE. 3HAUEHUE 3allaCHBIX BEIIECTB B
KJIETKE.

®otocunTe3. Mcropus oTKpbITH nporecca poTocuHTesa. JIuct kak opran (oTocuHTE3a.
Xnopomnactel ¥ xjaopoduiui. Kocmudeckas poiip 3€l1€HOro pacTteHus. MexaHu3sM M XUMHU3M
npouecca (poTocuHTe3a. BiusHue okpykaroomux yciaoBuil Ha poTrocuHTes. BiusiHue TemmnepaTypsl
Ha (poTocuHTe3. BausHue yrinekucnoro raza Ha (POTOCHHTE3



Bonnblii pexum pactenuii. Posib BoAbl B ku3HU pacTeHuil. [lormomienue Boabl KOPHSIMHU
pacrenuii. Ilytu mnepenBmkeHus BoAbl N0 pacteHuro. KopHeBoe [aBiieHWE, TpaHCIUpaLus,
ryrranus. M3ydenne pu3noIornueckux 0COOEHHOCTEH pacTeHU pa3HbIX MECT OOUTaHMUS.

Crpoenue kopHsa. CTpoeHHE KOHyca HapacTaHUsi KOpPHS NIIEHUIbI. Poib OTAENbHBIX
MUHEpaIbHBIX AJIEMEHTOB B pacTeHuH. V3yueHne norioueHus BObl KOPHEM U €€ epeABUKEHUE B
cTebeb (KOpHEBOE TABJICHUE).

Jpixanue. 3HaueHUE AbIXaHUS B KU3HU pacTeHHil. Pusnonornyeckue U OMOXUMHUYECKUE
ocHOBBI jbixaHusi. Kierounoe crpoenue nucra. Ilornoienue kuciaopoaa mpu JAbIXaHUU JIMCTHEB,
cTeOJI U KOPHSI.

Poct u aBmxenue pacrenuii. O0mme moHATHs O pocTe pacTeHuid. Daspl pocta. BHyTpennue
ycnoBusi pocta pacteHuil. Konyc Hapactanusi ctebnsi. Poct mobera. Pa3apaxumocts pacTeHH.
JBwxenue pactenuil. Jlucroas mozamka. dororponusm, reorponusMm. Hactum u Hyrtanuu.
PocroBble 1BMKEHHS paCTEHU O] BIUSHUEM CBETa — TPOIU3MBI.

[Tprcroco0IeHHOCTh pacTeHuid K cpene oOutanus. [lepuogudeckue SIBICHUS B SKH3HU
pacrenuii. Jlucronan. Ilepuon 1OKosl. 3MMOCTOMKOCTH M XOJOAOCTOMKOCTH  PAaCTCHHUM.
Mop030yCTOMUNBOCTh pacTeHUH. M3ydueHne npucmocoOIeHHOCTH PACTCHUI B HAIIEH MECTHOCTH.

Paszeute u pasmHoxeHHMe pacreHHi. MHauBuayanpHOEe pasBuTHE pacTeHU. DakTophl,
OTIpENIETISIONINE pa3BUTHE pacTeHHil. PasMHOkeHue pacteHuid. OCOOCHHOCTU CTPOCHUSI OPraHOB
pa3MHOkeHust pacteHuidl. [lbuibna. I'erepoctmnus (pasHocronOuarocts). [lpucnocoOnenus x
ONBUICHUIO Yy pacTeHuid. BereratuBHoe pazmMHoxeHue pacrenuid. [IpuBuBka. JKu3zHb pacTteHus kKak
LEJI0T0 OPraHu3Ma.

JlabopaTopHblii IPaKTUKYM:

1. Texuuka 6e3omacHOCTH. [IpUrOTOBICHUE MUKpOIIPEIapaTa PaCTUTEILHON KIETKH.

2. OmBITHI 1O MOCTYTJICHHUIO BEIIECTB B PACTUTEIBHYIO KICTKY.
3. Bnmsnue tremmnepatypsl Ha poTtocuntes. [locTpoenne TemnepaTypHOl KpHBOHA.
Bnusinue yriekucioro raza Ha (P OTOCUHTES.
4. BoJHBIH peXHUM PacTEHH: HCapeHUe BO/bI JUCThSIMU MPHU Pa3HbIX BHELIIHUX YCIOBHSIX.
5. H3yueHuwe cTemeHW 3arps3HEHUs Bo3AyXa N0 JHCThAM. MHMccienoBatelbckue u
NPOEKTHBIE Pa0OThI:

1.Bnusinue ¢pakTopoB BHEIIHEN Cpeibl Ha POCT M pa3BUTHE PACTEHUH.

2.BnusiHMe TeMInepaTypHBIX YCIOBHH U YIJIEKMCIIOTO ra3a Ha mpolecc (OTOCUHTE3A.
3.0peneneHue CTENEHN 3arpsA3HEHNS BO3lyXa M0 JUCThIM pacTeHHu. 4.Ce30HHbIE
W3MEHEHUS B )KU3HU PACTEHNUH HAlIE MECTHOCTH.

Tema 3. UcciieqoBaHUs U3 )KU3HH KHBOTHBIX

OCHOBHBIE METOIBI HCCIEAOBAHUS 32 JKU3HBIO JKUBOTHEIX.

becrio3BoHOYHBIE  KHMBOTHBIE. [Ipocreiimme Hu KHUILIEYHOIOJIOCTHBIC. [Tpoueccor
JKA3HENIEATENbHOCTU NpocTennx. Pazapaxkumocts. [Iutanue. Beigenenue. [[BukeHre mpocTedmx
1 KMIIIEYHOIIOJOCTHBIX.

Crtpoenue Tena >kuBOTHBIX. OCOOCHHOCTH CTpOeHUS M (PYHKIUU KOXKH U €€ MPOU3BOTHBIX.
Mopdonorudeckue u  (PU3NOJOTUYECKHE OCOOCHHOCTH KOXHBIX JKkene3. CBsi3b  MEXIy
(U3HOTOTUYECKOW NIEeITeTbHOCTRIO OpraHM3Ma JKMBOTHOTO M €ro crpoeHueMm. Ilnockue wu
KoJibuaThble 4epBH. [[Bmkenue uvepBed. Pazmpaxkumocts. Ilutanume. Ponb 10OXKIEBBIX uHepBeil B
nepeMenInBaHuN TOuYBbl. [IUSBKH: OCOOCHHOCTH CTPOEHUS, TUTAHUS, IABW)KCHHS. 3HAUYCHUE
MMUSIBOK.

[MumeBapenue. CymHOCTh Tpoliecca MHUIEBApPEHUsT Y OECIO3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. DBOJIIONMSI CHCTEMBI OpPTaHOB THIeBapeHus. [lumieBapeHre B pOTOBOM TMOJOCTH U
xkenyake. llumeBapeHue B IKENyIKE JKBAa4HBIX JKMBOTHBIX. [IumeBapeHne B KUIIEYHUKE.
[Iurarenvubie BemecTBa. KauecTBeHHble peakiuu. @OEpMEHTAaTUBHBIM XapakTep peakluid
pacILEIUICHUS TUTATENbHBIX BELIECTB.



Jprxanue. ®U3HOIOTHS bIXaHUsI. 3aBUCUMOCTD JIBIXaHUSI aHAMHUW OT YCJIIOBUH BHELIHEU
cpeabl. OCOOEHHOCTH MbIXaHUS NTHUIl U HBIPAIOMIMX >KMBOTHBIX. OOMEH BEIIECTB M HHEPIUU.
[Mutanue. OOMeH BemecTB — OCHOBHas (yHKuus xu3Hu. OOMeH OenkoB. OOMEH YriaeBOJOB U
xupoB. OOMEH MHMHEpaJbHBIX BEIIECTB M BOjAbl. Butamuubl. BHemHue npu3Haku aBUTaMHHO3A.
OOmMeH sHepruu B opranusMe. BnusHue TeMneparypsl Ha aKkTHBHOCTD )KMBOTHBIX M OKPAcKy TeJa.
Tepmoperynsanus. I[Ipucnoco6JeHHOCTh XOJIOMHOKPOBHBIX M TEIUIOKPOBHBIX JKMBOTHBIX K
M3MEHEHUSM TEMIIEPATYPHI.

Buytpennsas cekpeuus. JKene3pl BHENIHEH, BHYTPEHHEH UM CMELIAHHOM CEKpELUH.
BuyTpeHHAs cexpenys y BBICHIMX JKUBOTHBIX. |'OpPMOHBI M MX BIMSHHME Ha OpraHusM. Jlakranus.
OO6pa3oBaHue U BbIICIIEHUE MOJIOKA.

Hepsnast cuctema u opransl 4yBCTB. Pa3apakxuMocTs U IpOBOAUMOCTb. PazBuTre HEpBHOU
CHCTEMBI U BPOXKJCHHOE [IOBEJCHUE KUBOTHBIX. Y CJIOBHbBIE U O€3yCIIOBHBIE pe(IIEKChl. DBOIIOLMS
BbIcIIel HepBHOH nearenbHocTu (BH/I) y 1mo3BOHOUHBIX KUBOTHBIX. AHanu3aropsl. [loBenenue
KUBOTHBIX. BpIpaboTKa yCIOBHBIX pe(IeKCOB Ha ACHCTBUE PA3IMYHBIX pa3fpakUTeNell y pa3HbIX
IPyII OPraHU3MOB.

JlaGopaTopHbIii NPAKTUKYM:

1. Peakius npocTedinxX Ha pa3inyHble pa3ApakUTEIH (COJb, YKCYCHasi KUCIIOTA, CBET).

2. Peakuus 10>k1€BOr0 4epBs HA ACHCTBUE PA3IMYHbBIX PA3paKUTeENeH.
3. MUKpOCKONIMYECKOE CTPOCHUE )KUBOTHOM KIICTKH
4. JleiicTBHE K€TYAOYHOI0 COKa Ha OEJI0K U Kpaxmall. L[BeTHble peakiuu Ha OEJIOK.

5.Bnusinue TeMIepaTypbl Ha AKTUBHOCTh 36MHOBO/IHBIX.
HccaenoBaresibCcKue U NPOEKTHbIE PA0OTHI:
1. MoauduxanmonHas n3MEHYHBOCTh KHUBOTHBIX.
2. [IpocTeiimne Kak nMokasareiab YACTOTHI BOJJOEMOB.
3. DKOJIOTUYECKUE ITOCIICICTBUS U MX BIIHMSHHUC HA )XHBOTHBIX. 4.
Posib MEAMIIMHCKUX NTUABOK B )KM3HH YEIIOBEKA.

Tema 4. YesioBeKk Kak 00beKT HCCIEI0BAHUS B OM0JI0THHT

Oco0eHHOCTH AKCIEPUMEHTAIbHOU paboThl ¢ 4YeIOoBEKOM. UepTbl CXOJACTBA M pa3iuuus C
JpYTMMHU IpyHnamu )KuBOTHBIX. [loAroToBka 060pya0BaHMs sl ONBITOB.

Perynsuus ¢ynknuii opranusma. Opranusm kak nenoe. HelporymopanbHas perynsuus
¢ynkuuit opranusma. ['ymopanpHas perymsiuus ¢yHkuuid opranu3ma. HepBHas perynsauus
¢yHkuuit opranusma. @yHKIMOHATIbHBIE CUCTEMBI. be3yclioBHBIE peduieKChl YenoBeKa.

Bnytpennss cpena oprannsma. [IocTossHCTBO BHYTpeHHeEH cpenbl oprann3ma. ['omeocras.
KpoBb. Knnnanueckuii anaan3 KpoBH 4eslOBEKa. 3aIllUTHBIE CBOMCTBA KpoBU. CBEpTHIBAHUE KPOBH.
Nmmynurer. TkaHeBas HECOBMECTUMOCTb. ['pynmbel kpoBu. OmnpeneneHue TIpynn  KpOBH.
IlepenuBanue KpoBHU.

Crpoenrie 1 QyHKIMM OpraHoB KpoBooOpamieHus. Mopdosorus u ¢uznoaorus cepaua.
Omnepanun Ha cepane. Peannmanus. [Ipuemsl peannmannoHHbIX AeicTBUil. [IpoBoasimas cuctema
cepama. OIJIEKTpUYECKHE SIBIEHUS B cepale. ABTOMaTHs cepaua. Perymsauus cepaedHoOn
nesirenbHOCTH. [lynbe. J[BrxkeHne KpoBu no cocynam. OyHKIIMOHAIbHbIE TPOOKI.

Ipixanue. Bo3nymHas cpepa. ['a3000MeH B JIeTKMX M TKaHAX. J[pIxaTeibHbIE JBHKEHMUS.
Perymsanus npixanus.

IInmeBapenue. IlutartenbHble BemecTBA MW NUIIEBBIE NMPOAYKTHL. MeETOABl H3Yy4EHUS
GyHKIMI nuIeBapUTENbHBIX kene3. llepeBapuBaHme M BcachblBaHUWE MNHIIU. Perynsuus
numesapenus. [logaep:kaHue MOCTOSHCTBA IMUTATENBHBIX BEIIECTB B KpPOBW. LleHTpsI rosona u
HACBIILICHMUS.

BH/I u nicuxonorus. [IpoucxoxaeHre u HEKOTOpblE 0COOEHHOCTH NCUXUKHU. OTpaskeHue B
KUBOM W HexuBoil mpupone. OurymieHue W BochpusThe. Mimo3um, mnpeacTtaBieHus MaMmsTu,
HaOmronenus. Onpenenenue oobeMa namsT, o0bemMa BHUMaHus. [lamMsaTh, MplliuieHue, peus. Buab
namsaTH. 3akoHsl namsTu. IlpaBuna 3anomuHanus. M3yueHue JOrM4eCKOro MBIIIIEHMS], BIUSHUE



O3kl Ha PE3YyJbTaT ACATEIbHOCTH. OMolMH. TemmepameHT. Xapakrtep. OmnpenesieHuE THUIIOB
TeMIepaMeHTa. DMOIMHA U MUMHUKA Julla. JIabopaTopHbIA NPAKTHKYM:
1. OnpeneneHne 4acTOTHI CEPACUYHBIX COKPALICHUN B 3aBUCIMOCTH OT (PU3UYECKON HArPy3KH.

2. [Tpuemsbl peaHUMAIMOHHBIX JEHCTBUMA.

3. MUKpOCKOIIUYECKOe CTPOCHUE TKaHEH

4. Hapy1ieHue cBOMCTB O€JIKOB MpHU ACHCTBUU HA HUX AJIKOTOJIS.

5. JleiicTBue aHTUOMOTUKOB Ha ()EPMEHT CITFOHBI.
HccienoBaresibckie U MPOEKTHBIE Pa0OTHI:

1 .Bnusiane pu3n4eckux Harpy30K Ha pa3BUTHE MBIIICYHONW CUCTEMBI
2. VlcTopust OTKPBITUS KICTKH

3. BpenHble IPUBBIUKY U UX BIMSHHUE HA 3/J0POBBE YETOBEKA

4. CriocoObl yIIydIIeHus: HaMsaTu

Tema 5. O6mednoI0ruYecKue HCCIeJ0BAHUS

['eneruka kak Hayka. OCHOBHbBIE METO/bl U3yU€HUsI TeHETUKU. MOJIENbHBII 00bEKT FeHEeTHKHI
— moj1oBas Mymika apo3oduia. Coaepxanue qpo30¢duil Ha TUTATETbHBIX Cpeaax.

AHanm3 HaclleI0BaHUsI MPU3HAKOB B F1 Mpy MOHOrHOPHUIHOM M JTUTHOPUIHOM CKPEIIUBAHHH.

[Tprcnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTD.

Brnusinue sxonorndyeckux (hakTOpoB Ha OPraHU3Mbl. JKOJIOTMUYECKHI MOHUTOPHHT.
Omnpenenenue coep:kaHus B BOJE 3arps3HSAIONINX BEIIECTB.

DKOJIOTUYECKUE XapAKTEPUCTUKU BUJA (IKOJIOIMUECKasl HUIIIA).

JlabopaTopHBIi NPAKTHKYM !

1. Ananu3 HacnenoBaHUsi MpPHU3HAKOB B F1 mpu MOHOTHMOPUIHOM U AUTHOPUTHOM
CKpEIIMBaHUHU (Ha PUMEPE MYIIKH IPO30(UIIBI).

2. OMBITHI IO U3YYEHUIO MPUCTIOCOOIEHHOCTH OPTaHU3MOB K YCIOBHUSM CYIIECTBOBAHUS:
IpeBpalieHne Ha3eMHBIX (OpM pacTeHHi B BOAHYIO (opMy W Ha00OpOT (TpajecKaHIHs, BOAOKpAC,
rurpoduia).

3. CocraBieHue DSKOJOTMYECKOW XapaKTepUCTHKH BHIA, IACMOPTH3AIMS KOMHATHBIX
pacTeHuH.

HccaenoBaresibCKHe M POEKTHbIE PA0OTHI:
1 HayuyHble OTKpBITHS B TEHETHKE.
2. Bnustaue sxonorudeckux GakTopoB Ha OPraHU3MBI.

VII. TemaTn4eckoe NJIaHUPOBaHH e

Ne Tema paznena Koa-Bo
n/n 4acoB
1 |Buonorus u o6mactu HCCIIEIOBAHMS. 2
2  |MccnenoBaHus U3 )KU3HU PACTEHHH. 7
3 Mccne 8

TIOBAHMS U3 )KU3HU KUBOTHBIX
4 YeioBeK Kak 00BEKT UCCIIENOBAHNS B OHOJIOTUH 9
5 OO0111e0MOIOrHYECKUE UCCICAOBAHUS 8
MTOI'O 34

VIII. Onucanue MaTepuaaibHO-TEXHUYECKOI0 o0ecneyeHust
o0pa3oBaTe/IbHOIO Mpolecca

,ﬂﬂﬂ yyumeisi.
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MarepuanbHO — TeXHHMYeCKOe ofecreyeHne:
HNHpopMaLlnOHHO — KOMMYHUKALMOHHBIE CPEACTBA
DNEKTPOHHBIE OUOIMOTEKU

DNeKTPOHHBIE 0a3bl TaHHBIX

TexHuueckue cpencTsa

Komnerorep MynbTUMEIUHHBIN
MynbTUMEIMITHBIA TPOEKTOP

DKpaH NpOEKIIMOHHBIN

VY4ebHO — npakTudeckoe U yueOHo — 1abopaTopHOe 000pyAOBaHHUE
[TpuGopsl, npucnocobaeHus

Jlyna pyunas

Muxkpockon mKkoibpHEI yB.300-500

TepmoMeTp HapyKHBIN

PeakTuBbI U MaTepuanbl

KoMIuiekT peakTuBoB

Myisxn

[TnooBBIE TENA NUIAMIOYHBIX TPUOOB
HatypanbHble 00bEKTHI

['epbapuu, wumrOCTpHpyIOIHe MOP(HOIOTHIECKUE, CUCTEMAaTHUECKUE TIPU3HAKN PACTCHUH
BiaxxHble npernapaTsl

BHyTpeHHee cTpoeHue M03BOHOYHBIX )KHUBOTHBIX
CrpoeHue rina3za MIIEKOIUTAIOIIEro
Mukponpenapatsl

MuxkponpenapaTsl 10 pa3zaeny «KuBoTHBIE»

HNuTepHeT-pecypcesr:
1. XKypuan «WccnenoBarenbckas AESITEIBHOCTh HIKOJIBHUKOB» [DJIEKTPOHHBIN pecypcl:
http://www.irsh.redu/ru;http://www.researcher/ru
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2.

bank mepemoBOro - MpemogaBaTENbCKOTO  OMbITA —  OWOJIOTHAL. http://www-

windows1251.edu.yar.ru/russian/pedbank/sorJich/bio

3.
4.
S.

6.

BecrutaTHbie 00y4arolye mporpamMmel mo ouoorun. http://www.history.ru/freebi.htm
Bukuneaud. CrobonHas snumkiioneaus. http://ru.wikipedia.org/wiki

Enunas KOJUIEKIMST ~ LU(QPOBBIX  00pa3oBaTelIbHBIX  PECYpPCOB.
http://schoolcollection.edu.ru/

Wndopmanus mo skciepuMeHTam B 00JacTax: Onoxumus, onopusuka, Gu3nonorus,

reHHas uiKkeHepus. http://rpg.da.ru/

7.
8.
9.

10.
11.

12.
13.
14.

MunncrepcTBo 06pazoBanus Pd. http://www.mmistry.ru/

Hayunsie HOBoCTH OHOMTOTMH. WWW.Di0.nature.ru/

HoBoctu Hayku u 6uorexnonorun. http://molbiol.edu.ru/

[TpoekT «Bcs bronorusy. http://shio.info/

Cailt exeHelenbHUKA «buonorus» W3MATETBCKOTO noma «llepBoe
ceHT0ps» http://www.1september.ru/ru/bio.htm

Caiit LlenTpa 3kosoruueckoro ooyuenus 1 napopmarmu. http://www.ceti.ur.ru/

Crioco6 co3manust BUPTYaIbHOM Moienu Oroornyeckoro oonekra. http://biology.id.ru/
VY4yeOHble Marepualbl M cioBapu Ha caiite «Kupwmn u Medoauity. http://www.

km.ru/education

15.

®denepanbHbII LEHTp MH(OPMaLMOHHO-00pa30BaTEIbHbIX pecypcoB

(®LMOP). http://fcior.edu.ru/

16.

«OUa0C», NEHTP AUCTAHIMOHHOIO 00pa3oBaHus. WWW.eidos.ru/

IX. TemaTH4yecKkoe MJIAHUPOBAHUE

Nen/m | Tema Koxn-Bo
9acoB
Tema 1. buosiorus u 06jacTu uccjaegoBanms. (2 yaca)
1. | buonorus u 00nacTH UccIeI0BaHUI 1
2. | IIP "Ilouck nadopmarmu B cetrt UHTepHET 1 mpaBwiia oopmieHne HabmoaeHnid" 1
Tema 2. UccaenoBanus u3 sku3Hu pacrenuii (7 yaca)
3. | JIP "[IpuroroBieHne MUKponpenapaTa pacTUTEILHON KIeTKH." 1
4. | JIP " OnbITH O MOCTYIJICHUIO BEILIECTB B PACTUTENbHYIO KIETKY" 1
5. | IIpoekt " Ce30HHBIE H3MEHEHUS B )KU3HU PACTEHUI Halllel MeCTHOCTH" 1
6. | Ilpoekt " OnpeseneHue CTENEHN 3arps3HEHUS BO3/AyXa 110 JIUCThSIM pacTeHUi." 1
7. | JIP " BausHue temneparypsl Ha otocuHTe3." 1
8. | JIP " Boamsii PEKUM PACTEHHUI 1
9. | MoaudukannoHHast ©I3AMEHYUBOCTH PACTEHUI 1
Tema 3. UcciaenoBaHus U3 )KM3HU *KHUBOTHBIX. (8 4ac)
10. | JIP " MUKpPOCKOITMYECKOE CTPOEHHE KIETOK" 1
11. | JIP " Peakuust mpocTeHIINX Ha pa3InuHbIe pa3apakuTenu" 1
12. | JIP " Peakuus 10 /I€BOI0 YepBs Ha JCHCTBUE PA3IMYHbIX pa3apakuTeien" 1
13. | JIP " [leiicTBHe eqyI0UHOrO COKa Ha OEJIOK M Kpaxman" 1
14. | JIP " 1IBeTHbIe peakunu Ha OeJIoK" 1
15. | MomudukanroHHas U3MEHIYUBOCTH JKHBOTHBIX 1
16. | IIpocreiinire Kak MOKa3aTelb YUCTOTHI BOJIOCMOB 1
17. | Dxonoruveckue MOCAeICTBHUS U UX BIUSIHAE HA KUBOTHBIX. 1
Tema 4. YesioBek Kak 00beKT Ucciiea0BaHus B OuoJioruu (9 yacon)
18. | IIpoekT " UcTOpust OTKPBITHS KIETKU" 1
19. | JIP " MUKpPOCKOITMYECKOE CTPOCHHE TKaHEeH" 1
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20. | JIP " OnpenesicHre 4acTOThI CEPACYHBIX COKPAIICHHI B 3aBUCUMOCTH OT (DU3HUYCCKOM HATPY3KHU" 1
. | BnusHue gusnyeckux Har K H BUTHE MBIIIEYHON CUCTEMBI
21. | B e Qusuuec arpy3ok Ha pa3s e €4HOH cucTe 1
22. | JIP " IIpueMbl peaHUMaLMOHHBIX ACHCTBHMA." 1
23. | TIpoekT "BpenHble MPUBBIYKY U UX BIMSHUE HA 310pPOBbE UEIOBEKa" 1
24. | JIP "HapymieHue cBOMCTB OEIKOB P JEHCTBUHM HA HUX AJIKOTOJIS" 1
. JicCTBHE aHTUONOTUKOB H MEHT CIIFOHBI
25. | JIP " [leiicTBre aHTHOMOTHKOB Ha ()ePMEHT CITFOHBI" 1
26. | IIpoekt " CocoObl ynydmieHus mamMsITh." 1
Tema 5. O0meounoiornyeckne uccjaeqoBanHus (8 yacon)
. KT YHbIE OTKPBITHS B TeHETHKE' .
27. | Ilpoext " Ha eo eHeTHke" 1
28. | JIP "Ananu3 HaclleIOBaHMs MPU3HAKOB B F1 mpr MOHOTHOPHUIHOM CKpeIMBaHUuu" 1
29. | JIP "Ananu3 Haclie1oOBaHUs MPU3HAKOB B F1 nmpu AuruOpuaHOM CKpelBaHuu" 1
30. | OnBITH IO U3YYEHUIO MPUCIIOCOOICHHOCTH OPraHU3MOB K YCIOBHUSIM CYILIECTBOBAHUS 1
. KT " Bausnue sxonornyeckux pakTopoB Ha OPraHU3MBI.
31. | Ilpoext " B € 9KOJIOTHYEC aKTOPOB HA OPTaHU3MBI." 1
. KT BUCHMOCTbH BHZIOBOT H Us OT SKOJIOTHUECKUX YCIIOBHH
32. | IIpoext " 3aBUCHMOC OBOTO Pa3HOO0OPa3us OT FKOJIOTHIEC cJI0BHH" 1
. TaBJICHUE YKOJIOTMYECKON XapaKTepUCTUKU BHUJIA, TACTIOPTU3aLNsI KOMHATHBIX
33. | JIP " CocTaBneHHe 3KOIOTHIECKON XapaKTepUC a, acropTU3a OMHA 1
pacTeHHH.
. | Utoros HATH
34. | Urorosoe 3a e 1




