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1. IlosicHuTEIBHAS 3aNIMCKA

[IporpamMma BHeypouHO# aesrenbHocTH «MccnenoBanus B OMOJIOTMM» COCTaBJIEHA IS
yuamuxcst 10-11 kmaccoB W COOTBETCTBYET TpPEOOBAaHUAM, MPEIBSIBISEMBIM K METOAUKE
OpraHM3alH UCCIIEI0BATENbCKON JEATENIBHOCTH UIKOJIBHUKOB.

Pabouas mporpamMma mo BHEYpO4UHOH JestenbHOCTH «VccriemoBaHust B OHMOIOTHI
pPAacKpbIBA€T OCHOBHBIE pa3liesibl IporpamMMmbl, (OpPMbl M METOJbl PaOOTHl C YyYallUMHCS.
OCHOBHBIM ~ METOAMYECKMM IIOAXOJOM B  paMKax JaHHOM IIPOrpaMMbl  SIBIISIETCS
«HATYpaTUCTUYECKHI» MOAX0J: 00yueHHe M BOCHHUTAHUE JEeTel Ha IpUMepe JKUBBIX, «peallb-
HBIX» 00BEKTOB, CYILIECTBYIOLIUX B €CTECTBEHHBIX YCIOBUSIX.

[Iporpamma «MccnenoBanuss B OWOJIOTHM» OTHOCUTCS K OOIE HHTEIJICKTYaIbHOMY
HaIPaBJICHUIO BHEYPOUHOI1 iesTenbHOCTH ydamuxcs 10 - 11 kimaccos.

Cpok peanusanuu mnporpammbl - 2 roaa. Ilporpamma cocrtaBieHa ¢ y4eToM
tpedoBanuiit PI'OC COO.

IIporpamma BHeypouHO# nestenbHocTH «MccnenoBanus B Ouonorum» 10-11 kmaccs
cocTaBlieHa Ha ocHoBe @enepanbHOrO TIOCYAApCTBEHHOTO OOpPa30BaTENbHOIO CTaHAapTa
cpeaHero obmero oOpa3oBaHUs, YTBEPXKAECHHOro NpuKazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanun ot 17.05.2012 r. (Ilpukaz Ne 413 «O6 yrBepxkaenuun OI'OC
cpeaHero oomero oopa3oBaHus»), a Takxke [Iporpammel 3MeKTUBHBIX KypcoB. buonorms. 10 -11
kiaccel, (aBropel: B. 1. Cuornaszos, U. b. Mopsyroa. Coophuk 4., uzn. JIpoda, 2014).

[IporpamMma BHeypouHOl nesitenibHOCTH «MccnenoBaHuss B OMOJIOTMN» MpeJHa3HAUYECHA
it yqanmxess 10-11 xmaccoB, yBIEKaromMXCsi MPOSKTHON M MCCIenoBaTelnbckoi padoToil. B
JTAHHOM Kypce MMEETCS BO3MOYKHOCTh MOBTOPUThH U YINIYOUTh 3HAHUSA IO pazjesiaM OHOJIOruu
yuanmmucs 10-11 kmaccoB, 4To MOKeT HpuUroautbes npu mnoaroroske k EID, a Ttaxke
chopMHpOBaTh NPAKTUYECKHUE HABBIKU U Pa3BUTh UCCIIE0BATENICKAE YMEHUS YUALTHXCS.

Ha o6aze MBOY «JInneit Nel r.Muter» ¢ 01.09.2023 roma orkpseiT IlenTp
00pa3oBaHUsl €CTECTBEHHO — HAYYHOH M TEXHOJOrM4Yeckoi HamnpasJjeHHocTeld «Toukxa
pocra». Ha 3anaTmaX wHcnoab3yercss 000pyAOBaHMEe XHMHMYECKOH, OHOJIOrHYecKoi
Jaboparopuii LlenTpa, KoTOpOoe OTpa’keHO B TeMATHYeCKOM IUIAHMPOBAHMHU padoueil
NPOrpaMMbl BHEYPOUYHOM 1eATeJIbHOCTH.

®OI'OC cpennero oOpazoBaHusi TpeOyeT MCHOJIB30BAaHUSA B 00pa30BaTeILHOM IPOIIecce
TEXHOJIOTUH JEATENbHOCTHOTO THIA. MeTOAbl TMPOEKTHO-HCCIIEOBATENBCKON esITeTbHOCTH
onpejeNieHbl Kak OJIHO M3 YCJIOBHMM pealn3allud OCHOBHOM 0Opa3oBaTeIbHOM IMPOrpaMMBI.
COBpCMeHHI)Ie pasBUBAOMIMEC MPOrpaMMbl BKIIFOYAKOT MPOCKTHYIO ACATCIBHOCTE B COACPKAHUC
Pa3IMYHBIX KYPCOB U KYPCOB BHEYPOUHOMU JIEATENBHOCTH. 3HAHUS U YMEHUs, HEOOXOIUMBIE ISt
OpraHu3aly MPOEKTHOW U UCCIIEA0BATENbCKOM 1eATEIbHOCTH, B Oy1yIlleM CTaHyT OCHOBOM JUIs
OpraHu3allii HayYyHO-UCCIIEI0BATEIbCKONW JeSITEIbHOCTH B By3aX, KOJJIEKAaX, TEXHUKyMax U
T.1. KputepueMm ycremHocTy moIpocTka CTAaHOBUTCS HE CTOJIBKO Pe3yJIbTaTUBHOCTh B U3YYEHUHU
IIKOJBHBIX TPEIMETOB, CKOJIBKO OTHOIICHHE 4YeJIOBeKa K BO3MOXHOCTSIM COOCTBEHHOTO
MIO3HAHUS ¥ IPe0Opa30BaHUs IPUPOIBI, HCTOPHH, CAMOTO CeOsl.

B kypce «VccnenoBanus B OMOIOTHIY MOXHO BBIACTUTH TPU OCHOBHBIX HAIPABICHUS:
1. MccnenoBaHus U3 )KU3HU PACTEHHIM.

2. UccrmenoBanus U3 XKU3HU KUBOTHBIX.

3. buonornueckue uccienoBaHUA YEJIOBEKA.

Taxoke mpeayIoKeHO HECKOJIBKO padOT 3KOJOTHUECKOW HAIIPaBIECHHOCTH.



ILenw Kypca:
v/ pacimpenue Kpyro3opa o OCHOBHBIM BOIIPOCaM GHOJIOTUH;

v/ pasBHTHE UCCIIEIOBATEILCKUX YMEHUIA.

3adauu:

v paclMpHUTh KPYro3op y4alluxcsi [0 OTAEIbHBIM BOIPOcaM (U3HOJIOIMU U aHATOMHMU
JKMBBIX O0OBHEKTOB;

v\ 1oKa3aTh 3aBHCHMOCTh KHMBBIX OPTaHH3MOB OT pPa3sHOOOPa3sHBIX JKOJOTHYECKHX
(hakTopoB;

v IPOJOJDKHTH PAa3BUTHE CIIOCOOHOCTH YyYaIIUXCS K MBICIUTEIBHBIM OICPAlUsIMA  —
aHaJu3y, CHHTE3y, CPABHEHHUIO, 0000IIECHHIO, KIaCCU(DUKALINH, a TAK)KE UX IPOU3BOIHBIM
— TBOPYECTBY M a0CTParupOBaHHMIO;

v\ OpOJOJDKHTH OOYYEHHE IIKOJBHUKOB CIIOCO0aM  CaMOCTOSTEILHONM — OpraHu3aluu
y4eOHO# JeSITeIbHOCTH — MOTHBAIIMH, TUNIAHUPOBAHUIO, CAMOKOHTPOJIIIO, peIICKCHUHU TTPH
BBINOJIHEHUH UCCIIEOBATEIILCKUX U MPOCKTHBIX padoT;

v IpOJOJDKHTH O0YYEHHE ydalluxcsi paboTe ¢ pasiMYHBIMA HCTOYHHKAMH HH(OPMAIIUH,
BKJTI0YAsl JJIEKTPOHHBIC 00pa30BaTEIIbHBIC PECYPCHI.

2.00mas xapaKTepUCTHKA Kypca BHEYPOUHOM 1eTeJIbHOCTH.

[IporpaMMa BHEYPOYHON JEATEIBHOCTH MO OOLIEMHTEIUIEKTYalbHOMY HAIpPaBIECHUIO
«MccnenoBanus B OHMOJOTMU» B IIOJHOM MEpe COOTBETCTBYET IOJIOXKEHUSM KOHIIEMIIUU
oOyueHns. OHa MO3BOJSET yYalllUMCSA OCYILECTBUTH 3BPUCTUYECKHE IPOOBI, OLIEHUTH CBOU
HOTPEOHOCTH U BO3MOXHOCTH.

IIporpamMma paccuntana Ha 68 yacos, o 1 wacy B 10 u B 11 knacce.

ITporpamma cocraBnena ¢ yueroMm TpeboBanuit @I'OC. [Iporpamma coaep HUT 3HAHMS,

KOTOpBIE BBI3BIBAIOT Yy YYaIUXCSl MO3HABATENIBHBIA HMHTEPEC M NPEIACTABIAIOT LEHHOCTH IIPU
noarotoBke k caaue EI'D mo O6uonorum, a Taxoke A1 o0ydeHus B By3ax. B aTom 3akmrouaercs ee
MOTHUBHUPYIOIIMNA TOTEHIMaI. 3HaHUS, NOJyYeHHbIe NMpU OOy4YEeHUH MO JAHHOM MporpaMme,
CMOCOOCTBYIOT (POPMUPOBAHUIO COIUATEHO aKTUBHOW JIMYHOCTH.
OcoOeHHOCTH CO/EpKAHMSI MPOTpamMMbl U BHUJBI JIEATEIBHOCTH YYalllUXCS B XOJI€ OBJIAJICHUS
3HAHUSIMM U YMEHMSIMHM, MPEAYCMOTPEHHBIMU MPOrpPaMMOH, JalOT BO3MOXXHOCTh ISt
UCMOJIb30BaHUS PA3IMUHBIX METOA0B M (QopM o00ydeHUs (MHIUBHIYaJbHBIX, TPYIIOBBIX,
HarJsHBIX, CIIOBECHBIX: TEOPETUYECKUE HCCIIEJOBAHMS, CaMOCTOSTEIbHBIE IBPUCTHUECKUE
poobI).

CopepxaHue POrpaMMbl pacIpeeIeHO BO BPEMEHHU C YYETOM €ro JOCTaTOYHOCTH IS
KauyeCTBEHHOI'0 M3YUYEHUs MaTepuasa 1 MoJTy4eHHsl 3allJIaHMPOBAHHBIX PE3YyIbTaTOB.

OcHoBHbIE METOIbI U GOPMBI PaOOTHI C IETHMHU.

OCHOBHBIM METOAMYECKHM IOAXOJOM B paMKaxX JaHHOMW MpOTrpamMMbl SIBISETCS
«HATYypaJUCTHUYECKUI» TOJIXOJ - T.e. 00ydeHHE M BOCIHTAaHUE JAETed Ha MpUMeEpEe MKUBBIX,
«peanbHBIX» 00BbEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBHSIX.

CemuHap M Jekuus Kak (opMa oOydeHUs NPEAINoyiaraeT O3HAKOMJICHHE YYalluXcs C
OCHOBAaMM HCCIIEIOBATEIbCKOW pPabOTBI: MOATOTOBKOM K MCCIEIOBATENbCKOM  paboTe,
COCTaBJIEHUEM IlJIaHa MCCIIeI0BaTeIbCKON paboThl, MPOBEIEHHUEM HCCIIEOBAHNUS, O(POPMIICHUEM
HCCJIEI0BATENbCKOM pabOThI, TOJITOTOBKOM K 3alTUTE PaOOTHI.

OKcKypcuoHHas popMa 00ydeHUs IPEANoaraeT 03HaKOMIJIEHHE YYALIUXCs C pealbHbIMU
00BEKTAMU U SIBICHUSIMU TIPUPOABI



CamocrodTenbHas UCCIEA0BaTEIbCKas pad0oTa y4aluXcsl BKIIOYAET: TOCTAHOBKY IesIei
U 3a/1a4 UCCIICJ0BAaHUs, BBIOOP METOAMKH, IUIAHUPOBAHUE UCCIIEN0BaHMs, COOp MaTrepuana, ero
NEpBUYHYI0 O00palOOTKY, aHalIM3 M OCMBICIICHHE TOIYYECHHBIX JaHHBIX, HANHCAHUE OTYETa
(cTaThH, IPOEKTA), €T 3aIIUTY HAa KOH(EPEeHIINH.

[Ipy BBINOJHEHWH CAMOCTOSATENBHBIX HCCIIEAOBATENBCKUX pabOT ydamuecss MOTYT
I0JIb30BAThCSl METOANYECKMMU QJITOPUTMAaMH, KOTOPBIE SIBIIIIOTCS HEOThEMJIEMOM COCTaBHOM
YacThI0 IPOTrpaMMbl U MO3BOJIIOT B OOIIMX YepTax BECTU HCCIEIOBaHMS CaMOCTOSATENBHO.
OyHKIMsA [pernojaBaTeneil Ha 3TOM  OrPaHMUYMBAIOTCS  KOHCYJIbTallUAMH M OOILUM
«KypHUpOBaHUEM» Tpoliecca paboThl.

3. Pe3ysabTaThl 0CBOCHHS KYpCca BHEYPOUHOI 1eATeJIbHOCTH.

B pesynbrare BHEYpOUHOW IEATEIBHOCTH Yy BBIYCKHUKOB CpEIHENH LIKOJIBI OyAyT
chopMupoBaHbl  JIMYHOCTHBIC, T[O3HABATEIbHBIE, KOMMYHUKATHUBHBIE U  PEryJISTUBHbBIC
YHHUBEpCcalbHbIe yueOHbIC NEHCTBHUS KaKk OCHOBA YYEOHOI'O COTPYIHUYECTBA U YMEHUS YUUTHCS B
oO01eHn .

JIuunocmmuule ynugepcanvhuoie yuedonvie 0elicmeus:

VUAWUUCS HAYYUMCA!

- MIOJIOKUTEITLHOMY OTHOIICHHIO K UCCIIEA0BATEIIbCKOM IeITEIbHOCTH;

- MPUOOPETET MHTEPEC K HOBOMY COJICPIKAHUIO M HOBBIM CITOCO0aM MO3HAHMS;

- COPUEHTHPYETCS Ha MOHMMAaHUE MPUYUH yCIeXa B UCCIEIOBATEIbCKON NEATEILHOCTH, B TOM
YUCJI€ Ha CaMOAHAIM3 M CaMOKOHTPOJb pe3yibTaTa, Ha aHaJIN3 COOTBETCTBUSA PE3yJbTAaTOB
TpeOOBaHUSM KOHKPETHOW 3ajaye, MOHUMaHUE MPEAIOKEHUN U OICHOK YYHTENs, B3POCIBIX,
TOBapUIICH, pOAUTEIIEH;

- TpuoOpeTéT CMOCOOHOCTh K CaMOOLIGHKE Ha OCHOBE KPHUTEPUEB  YCHEIIHOCTH
HCCJIE0BATENbCKON 1eATEIbHOCTH.

VUQUUICS NOTYYUM BO3ZMONCHOCIL 0151 (POPMUPOBAHUS

- BHYTPEHHEW TMO3UIIMM Ha YypPOBHE IOHWMAaHHUS HEOOXOJUMOCTH HCCIEA0BATEIbCKOM
JIeSATeTbHOCTH, BBIPAXKEHHOTO B MPeoOJialaHWK TO3HABATEIbHBIX MOTHBOB W MPEANOYTCHUU
COITMAIBHOTO CTI0C00a OIEHKH JIeITeIbHOCTH;

- BBIPAKECHHOM MTO3HABATEIbHOW MOTHBALIHH;

- YCTOHYMBOTO UHTEPECa K HOBBIM CIIOCO0OAM MO3HAHUSI.

Ilo3nasamenvhvle ynueepcaivnble yueonvle Oeicmeus

V4aupuiics Hay4umcsi.

- IPOBOJUTH UCCIIEIOBaHUS 00BEKTOB )KUBOW TIPUPO/IBI;

- O0BSACHATH 00IICONOIOTHYSCKHE 0COOCHHOCTH;

- pacro3HaBaTh METO/IbI H3YUECHHS OOBEKTOB KUBOW MTPUPO/IBI;

- paboTath ¢ 1a00paTOPHBIM 000PYJOBAaHUEM U ITpHEMaMU PabOTHI C HUM;

- 00BACHATH (PU3UOIOTHIECKUE TIPOIIECCHI, MPOTEKAIOIINE B )KUBBIX 00BEKTaX;

- 00BSACHATH AaHATOMUYECKOE CTPOCHUE JKUBBIX 0OBEKTOB;

- OCYIIECTBJIATH IMOUCK HYKHOW HH(OpMAIWH ISl BBIIOJHEHUS y4e€OHOTO HCCIEIOBaHUS C
UCIIONIb30BaHNEM Yy4eOHOW W JOMOJHUTEIHHOU JHUTEpPaTypbl B OTKPHITOM HHGOPMAIMOHHOM
MPOCTPAHCTBE, B T. 4. KOHTPOJIUPYEMOM MPOCTpaHCTBE HTEpHET;

- HCTOJIb30BaTh 3HAKW, CHMBOJIBI, MOJIEIH, CXEMBI JUIsl PEIICHHs] TO3HABATEIbHBIX 3a71a4 |
MIPEACTABJICHUS UX PE3YNIbTATOB;

- BBICKAQ3bIBAaThCS B YCTHOM M MUCBMEHHOM (hopmax;

- OPUEHTUPOBATHCA Ha pa3HbIE CIIOCOOBI pelIeHUs T03HABATEIbHBIX HCCIIEI0BATEIbCKUX 33/1a4;



- QHAJIM3UPOBATh OOBEKTHI, BBIJEIATH [T1ABHOE;

- yCTaHaBJIMBATh MPUYNHHO-CIICCTBEHHBIE CBSI3H;

- CTPOHTD PACCYXIAECHUS 00 00BEKTE;

- BHUJETh MpPOOJIEMBI, CTaBUTHb BOIPOCHI, BBIIBUTaTh TUIOTE3bl, IUIAHUPOBATH U IPOBOAUTH
HaOJIOEHUST M SKCIIEPUMEHTHI, BBICKA3bIBATh CYXKICHUS, JIEaTh YMO3AKIIOUYEHUS M BBIBOJIBI,
apryMeHTHPOBaTh (3alUILATh) CBOU UJIEH.

VUAUUTICS NOTYYUMN BO3ZMOICHOCTb HAYUUMBCAL:

- paboTaTh ¢ TOTOBBIMH MUKPOIIPENapaTaMy U U3rOTOBJISATh MUKPOIIPENapaThl;

- CTaBUTb (PU3HUOJIOTUYECKUIN SKCIIEPUMEHT;

- paboTaTh ¢ ONTUYECKUMU MPUOOPAMU U JTa00PATOPHBIM 000PYI0BAHUEM;

- moIOMpaTh OOBEKT IS SKCIEPUMEHTA B COOTBETCTBUH C TIOCTaBIICHHBIMH 33/1a4aMHU;

- YeTKO M JJAKOHUYHO (POPMYJIMPOBATH LIEIH U BBIBOABI SKCIIEPUMEHTA;

- ipu 0pOpMIICHHN PabOT COOIIOAATH HATJISIIHOCTh, HAYYHOCTh M SCTETUYHOCTD;

- IPOBOJIUTH SKOJIOTUYECKHI MOHUTOPHHT;

- 0(OPMJIISATH SKOJIOTUYECKHE ACTIOPTa;

- 00bsACHATH HeKOoTOpbIe aciekThl 30K

- OCYIIECTBJIATh PACHUIMPEHHBIN MOMCK MH(OPMAIMM B COOTBETCTBUU C MCCIIEIOBATEIbCKOMN
3a/1auei ¢ UCIMOJIb30BaHUEM PECypcoB OnMOmoTek u cetu HTepHer;

- (puxcupoBaTe HHPOpMaIHIo ¢ noMolbio nacTpymenTos UKT;

- OCO3HAHHO ¥ MTPOU3BOJILHO CTPOHUTH COOOIICHNUS B YCTHON M MUCHbMEHHOMU (opMme;

- CTPOWTH JIOTUYECKOE PACCYXKICHHE, BKIIOYAIOIIEE YCTAHOBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€EH.

Kommynuxamuenvie ynusepcanvhbvie yueoHvle 0eicmeus

VUAWUILCS HAYYUMCA.

- IONYCKAaTh CYIIECTBOBAHUE PA3IMYHBIX TOUEK 3PEHHUS;

- YUYUTBIBATh pa3Hble MHEHHUS, CTPEMUTHCS K KOOPMHALIUY;

- (hopmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIHIO;

- IOTOBapHUBATKCS, IPUXOTUTH K 00IIEMY PEIICHHIO;

- COOIOIaTh KOPPEKTHOCTH B BHICKA3bIBAHUSX;

- 3a]1aBaTh BOTPOCHI 110 CYIIECTBY;

- UCTOJIb30BATh PeUb Ul PETYISLIUN CBOETO IeHCTBHUS,

- KOHTPOJIUPOBATh JEHCTBUS MAPTHEPA,

- BJIaJIeTh MOHOJIOTMYECKON M TUAIOTHYECKOM (hopmamu peuw;

- HaXO/AUTh MH(OPMAIUIO U BBISIBIISATH IJ1aBHOE;

- COCTABJIATH TUIaH MCCIICIOBAHMUS U BBIICTIATH IJIABHOE B TIPE3CHTAIIHH.

VUAWUIICS NOTYYUN BO3ZMOICHOCHb HAYYUMbCL:

- YYUTHIBATh pa3HbIe MHEHHUSI 1 0OOCHOBBIBATH CBOIO MO3HIINIO;

- apryMEHTHPOBaTh CBOKO TO3HWIHI0O W KOOPIWHHPOBATH €€ C IO3WIHUEeH MapTHEPOB IIpU
BbIpabOTKe OOIIETo PeleHUsI B COBMECTHOM 1A TEbHOCTH;

- C ydeToM Ieled KOMMYHHUKAIlMM JOCTaTOYHO IIOJIHO M TOYHO IMepefaBaTh MapTHEPY
HE00X0IMMYI0 HH(POPMAIIMIO KaK OPUEHTHP JUISl TOCTPOSHUSI IEHCTBHUS;

- JIONyCKaTh BO3MOXKHOCTb CYIIECTBOBAHMSA Yy JIIOJIEH pa3HBIX TOYEK 3pPEHHUsS, B TOM YHCIE HE
COBIMAJAIONINX C €ro COOCTBEHHOW, W YYHWTHIBATh MO3UIMIO TApTHEpa B OOIICHUH W
B3aMOJICHCTBUM;

- OCYHIECTBJIATh B3aUMHBI KOHTPOJIb M OKa3blBaTh IapTHEPaM B COTPYIHUYECTBE
HEO0OXOAMMYIO B3aUMOITIOMOIIIb;



- YCTaHABIIMBATh CBS3b OKPYKAIOLIEH cpeibl C 00bEKTaMH KUBOM MPUPO/IBL.
Pecynamuenvie ynugepcaivnule yuedHvle 0elicmeus

VUauUIcs HAy4umcsi:

- IPUHUMATD U COXPAHSTH YUYCOHYIO 3a/a4uy;

- YUUTBIBATh BBIJICJICHHBIC YUYUTEIEM OPUEHTUPBI JCHCTBUS;

- IJTAHUPOBATh CBOU JCHCTBUS;

- OCYIIECTBJIATh UTOTOBBINA U MOIIATOBBIM KOHTPOJIb;

- aJICKBaTHO BOCIIPUHUMATD OIICHKY YUUTENS;

- BHOCUTbH KOPPEKTHUBHI B ICHCTBHUS HA OCHOBE UX OLEHKH U y4YeTa CIENaHHbIX OIINOOK;
- BBITIOJTHSATH y4eOHBIE IEHCTBUS B MaTepuae, peuu, B yMe.

VUQUIUICS NOTYYUM BO3ZMONCHOCTNb HAYUUMbBCSL.

- IPOSIBIISATH [103HABATEIIbHYIO MHUIIUATUBY;

- CaMOCTOSITEJIbHO YYUTHIBATh BBIJICJICHHBIE YYWTEJIEM OPUEHTHUPHI JEUCTBUS B HE3HAKOMOM
MaTepuae;

- IpeoOPa30BbIBATH MPAKTHUECKYIO 33]]a4y B MIO3HABATEIbHYIO;

-CaMOCTOSATEIbHO HAXOAUTh BAPUAHTHI PEIICHUS MIO3HABATEILHON 3a/1a4H.

4. Copep:xaHue Kypca BHEYpOUYHOH AesTejbHOCTH «McciefoBaHus B 0M0I0THI»
Tema 1 bBuoJiorust u o6acTu uccjaenoBanus. (34)

Beenenue. buonorus n odxactu uccieqoBaHui, BO3MOXKHOCTH IPUMEHEHUS pPe3yIbTaToOB
uccnenoBanus. CaMble HHTEPECHBIE HAYYHBIE OTKPBITHS B Ononoruu. Onmcanue 3a1a4 1 oo1mei
CTPYKTYpbl HCCIIEIOBATEeNbCKON JeaTenbHOoCcTH. PaboTa ¢ KHHUroil, Hay4yHOW JHUTEpaTypoil.
Hcnons3oBanue obOpa3oBaTenbHBIX pecypcoB cetu WHTepHeT. OCHOBHBIE JOCTYIHBIE METOMIbBI
UCCIIEI0BAHMS
Ipaxmuyeckue pabomur.

Hcnonb3oBanue 06pa3zoBaTelbHbIX pecypcoB ceTh HTepHeT.
[IpaBuna opopmiaeHue HAOIIOACHUI.
Tema 2 UcciienoBaHus U3 :KU3HHU pacTeHuid. (204)

[TpaBuna paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000py1oBaHuEeM. TexXHUKA

6e3omacHocTH.  OCOOEHHOCTM  HUCCIEOBaHMSI O  M3YYEHUIO  JKU3HM  PACTEHMH.
[ToaroroBuTENbHBIE PAOOTHI 10 YIEOHBIM OMBITAM C PACTEHUSMHU.
CtpoeHHe M XUMHYECKHH COCTaB KIETKHM pacTeHuil. OpraHbl pacTeHUH M UX KIETOYHOE
ctpoenue. Knerounas memOpana u ee ¢pyHkuuu. OCHOBHBIE BEIIECTBA PACTUTEIBHON KIIETKU.
[TpuroTtoBneHne MUKpOMIpenapara i pacCMOTPEHNE PACTUTEIHHON KIETKH B MUKPOCKOII. OTBITHI
0 MOCTYIUICHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.

Hcropust OTKpBITHS M U3Y4YEHHUS KIETOYHOTO CTPOEHMS pacTeHuil. OCHOBHBIE CBOMCTBA
UTOIIa3Mbl. [[BHKeHHe nUTOIUIa3Mbl B KieTke. OpraHou bl KieTku. BritoueHus u 3amacHble
BellecTBa B KieTke. Kpucrannuueckue BKIIIOUEHHUS B KJIETKE. 3HAUEHHME 3allacHBIX BEIECTB B
KIIETKE.

dotocunTes. Mcropus oTKpbITH npoliecca GpoTocuHTesa. JIMCT kak opran ¢poToCHHTE3A.
Xnopomnactel u xjopodmmn. Kocmudeckast poib 3eIeHOro pacTeHus. MexXaHu3M U XUMHU3M
nporecca (QorocuHTe3a. BiusHHE OKpyXaloumMx ycinoBuil Ha (¢doTocuHTe3. BnmsHue
TeMIeparypsl Ha (poTocuHTe3. BrnusiHue yriekucioro raza Ha GOTOCUHTE3
Bonnblii pexxum pacrenuid. Ponb Boabl B ku3HM pacTeHuid. [loriomieHue BOJbI KOPHAMH
pactenunii. Ilytu mepeaBukeHHss BOAbI MO pacTeHHI0. KopHeBoe [aBieHuE, TpaHCIUpalus,
ryrranus. M3ydenne pu3noaorndeckux 0COOEHHOCTEN pacTeHUI pa3HBIX MECT OOUTaHUS.



Crtpoenne kopHs. CTpoeHHEe KOHYca HapacTaHHUs KOpHS TNIIEHUIbL. Poab  OTIEIbHBIX
MUHEpPAIbHBIX 3JIEMEHTOB B pacTeHUU. V3ydeHwe TOTIOIIEHUsT BOJBI KOPHEM U €€
nepeIBIKEHUE B cTe0eNb (KOPHEBOE JIaBIICHUE).
Hpixanue. 3HaueHHE MbIXaHUA B JKU3HU pacTeHuil. DuU3NOoIOorHYecKue U OUOXUMHUYECKHE
OCHOBBI Jibixanusi. Kinerounoe crpoenue naucta. [lornoienue kuciaopoaa npu JbIXaHUU JIMCTHEB,
cTeOJIsI U KOPHS.
Poct n nmBmwxkenme pactreHmii. OOme MoHATHS O pocTe pacteHumil. da3pl pocra. BHyTpeHnHue
ycnoBus pocta pacrenuidl. Konyc napactanus crebnsa. Poct nobera. Pa3npaxumMocTs pacTeHHil.
JBuxxenue pacreHuid. JlucroBas mozaumka. Potorponusm, reorponusMm. Hactum u Hyraumw.
PocroBble 1BMKEHUS paCTEHU O] BAUSHUEM CBETa — TPOIU3MBI.
[Tprcroco0IeHHOCTh pacTeHWid K cpene oOurtanus. [lepuoamueckue SBICHHS B KU3HU
pactenuit. Jlucroman. Ilepmox mokosi. 3UMOCTOMKOCTh U XOJIOJOCTOMKOCTh PACTEHUM.
Mopo30yCcTOMUMBOCTh pacTeHHid. VI3ydyeHue mNpUCTIOCOONICHHOCTH pACcTeHWH B  Hallen
MECTHOCTH.
Pa3Butue u pazmHoxkeHue pactenuil. nauBuayansHoe pa3Butue pacteHuid. GakTopsl, onpenae-
JSIOUIMEe pa3BUTHE pacTeHuidl. PasMmHOokeHue pacteHuii. OcCoOEHHOCTH CTPOEHUS OpPraHoOB
pasMHoxkeHus pactenuid. Ilpubna. I'etepocTmiusa (pasHocronduarocts). [Ipucmocobnenus x
ONBUICHUIO Yy pacTeHud. BereratuBHoe pasmMHOxeHUe pacrteHuid. IIpuBuBka. JKu3Hp pacteHus
Kak LIeJIOr0 OpraHu3Ma.
Jlabopamopuwiii npakmukym.
Texnuka 6e3onacHocT. [IpuroToBIIeHNE MUKPOIIpErapaTa paCTUTEIILHON KIICTKH.
OnBITHI 110 TOCTYIUJIEHUIO BEILIECTB B PACTUTEIBHYIO KIIETKY.
Bnusnue temnepartypsl Ha dotocunTe3. [locTpoeHue TemmeparypHoit kpuBoil. BiusiHue yrie-
KHCTIOTO Ta3a Ha JOTOCHHTE3.
BoaHbIil pexxuM pacTeHUi: ucrapeHue BOAbl TUCThSIMU MIPH Pa3HbIX BHEIIHUX YCIOBUSX.
N3yuenue creneHu 3arps3HeHUs: Bo3ayxa mo JUcThsiM. (C mcmosab3oBaHMeM 000pPyIOBAHMS
«Touka pocray)
Hccnedosamenvckue u npoexmuuvle pabomai.
1.BnusiHue ¢pakTopoB BHEIIHEN Cpellbl Ha POCT U pa3BUTHE PACTEHUH.
2.BiusHue TemMnepaTypHBIX YCIOBHUM M YIIIEKUCIIOTO ra3a Ha mpouecc GOoTOCUHTE3A.
3.0penenenuie CTENeHN 3arps3HEeHUs BO3/4yXa M0 JUCThSIM PacTEeHUM.
4.Ce30HHBIEC U3MEHEHUS B )KU3HHU PACTEHUN Halllel MECTHOCTH.

Tema 3 UcciienoBaHus U3 )KU3HH KUBOTHBIX (20 yacos).

OCHOBHBIE METO/IbI KCCIIEIOBAHNUS 32 )KU3HBIO JKUBOTHBIX.
becno3BoHOUYHBIE ’)kuBOTHBIE. [IpocTeitmme u KHWIIIEYHOTIOJIOCTHBIE. [Tpoueccnl
KUBHEJEATEIbHOCTH Tpocteiimmux. Pasapaxkumocts. Ilutanue. Boinenenuwe. JIBukeHue
MPOCTEUIINX M KUIIIEYHOIIOJTOCTHBIX.

Crpoenne Ttena >KUBOTHBIX. (OCOOEHHOCTHM CTpOeHMS U (QYHKIUH KOXH U €€
Mpou3BOIHBIX. Mopdonoruueckue u (U3NOIOTHYECKHE OCOOEHHOCTH KOXKHBIX jkeie3. CBs3b
MEXY (PU3HOJOTHYECKON NeSTENIbHOCTRIO OpraHu3Ma KUBOTHOTO U €ro cTpoeHueM. [Imockue u
KoJIbuaTble yepBU. [[BumxkeHue udepseil. Pazapaxumocts. [Iutanue. Ponb 10KIeBBIX uepBell B
MepeMeNINBaHUN TMOYBBL. [IMSBKU: OCOOCHHOCTH CTPOEHUS, MUTAHUWSA, JBIKEHUS. 3HAUYeHUE
MTHSIBOK.

[Mumesapenue. CymHOCTh Mpoliecca MuIieBapeHns y 0eclio3BOHOYHBIX U TTO3BOHOYHBIX
KUBOTHBIX. DBOJIIOIUS CUCTEMBl OPraHoOB NHuIleBapeHus. [lumeBapeHue B poTOBOM MOJIOCTH U
xenynke. IlumeBapeHne B JKenylIKe >KBauyHbIX >KMBOTHBIX. llumieBapeHue B KHILEYHUKE.



[TutaTensHble BemecTBa. KauecTBeHHbIe peakiun. @epMEHTATUBHBIA XapaKTep pPeaKIHil
pacIlenIeHNs] IUTAaTEIbHBIX BELIECTB.

Jpixanue. @U3HOIOTUS JbIXaHUS. 3aBUCUMOCTD JIbIXaHUsI aHAMHUM OT YCJIOBHI BHEITHEH
cpenbl. OCOOCHHOCTH JbIXaHUSl MTULl U HBIPSIOIUX KUBOTHBIX. OOMEH BEIIECTB U SHEPTUH.
[Turanue. OOMeH BemecTB — OCHOBHasA (yHKuus >ku3Hu. OOMeH 6enkoB. OOMeEH yrieBoJI0B U
#upoB. OOMEH MHUHEpaJIbHBIX BEIIECTB U BOJbl. Butamunbl. BHelHue npu3Haku aBUTaMHUHO3A.
OOmeH sHepruu B opraHusMe. BiusiHue Temiieparypbl Ha aKTUBHOCTb JKUBOTHBIX U OKpPACKy
tena. Tepmoperynsus. [Ipucrnoco0IeHHOCTh X0IOAHOKPOBHBIX M TEIJIOKPOBHBIX )KMBOTHBIX K
WU3MEHEHUSM TEMIIEPATyPBhI.

Buyrtpennss cexpenus. JKene3pl BHEIIHEH, BHYTPEHHEH UM CMELIAHHOM CEKpELUU.
BuyTpeHHss cexpenysl y BBICHIMX KUBOTHBIX. | OpDMOHBI U UX BIUSHUE HAa opraHu3M. Jlakrarus.
OO6pa3oBaHue U BbIICIICHUE MOJIOKA.

HepBHasa cucrema u opranel 4yBCTB. PazapakumocTe M IPOBOAUMOCTB. PaszButuhe
HEPBHOW CHUCTEMBI U BPOXKJICHHOE TOBE/ICHUE KUBOTHBIX. Y CIIOBHBIE U O€3yCIOBHBIE PE(IICKCHI.
Oosronus Beiciiei HepBHOU nestenbHocTH (BH]I) y M03BOHOUHBIX KMBOTHBIX. AHATU3aTOPHI.
[ToBenenue >KMBOTHBIX. BbIpaOoTka yCIOBHBIX pedJIeKCcOB Ha JIEHCTBUE pa3iIHYHBIX
paszipaXuTesel y pa3HbIX Py OpraHU3MOB.

Jlabopamopuwiii npakmukym:
Peakuus nmpoctedmx Ha pa3IuyHble pa3IpakUTENIH (COJb, YKCYCHAsl KUCIIO0TA, CBET).
Peakuust 1okaeBOro yepBs Ha ACUCTBUE PA3JIMYHBIX pa3apaKUTEIECH.
JIBr>KeHME METUITMHCKOM MUSBKH.
JleiicTBHe )KenyqOYHOTO COKa Ha 0eloK U Kpaxmail. LIBeTHbIe peakuu Ha OEoK.
(C ucnosnb3oBannem odopynoBanus «Touka pocray)
Hccnedosamenvckue u npoekmuuvle pabomoi:
1.MonaudukanmonHas n3AMEHYHBOCTh KHUBOTHBIX.
2. Ilpocreiiimne Kak noka3aTesb YUCTOTHI BOJLOEMOB.
3. DKOJIOTHYECKHE TTOCIIC/ICTBUSI M UX BIUSHUE HA KUBOTHBIX.
4. Poib METMIIMHCKUX MUSBOK B JKU3HU YEJIOBEKA.
Tema 4 YesnoBek kKak 00beKT uccaeq0BaHus B 0uosioruu (154)

Oco0eHHOCTH SKCTIEPUMEHTANILHOM paboThI ¢ yenoBekoM. UepThl CX0/ICTBA U pa3Inyus ¢
JIPYTMMHU TpyHHamMu >KUBOTHBIX. [ToAroToBKa 000PYI0OBaHHUS [Tl OTMIBITOB.

Perynsmus  Qynkumii opranmsma. Opranu3m kak 1enoe. HeliporymopanbHas perynasius
byHkuii opranusma. ['ymopanbHas perymsius ¢yHKOHE opraHu3ma. HepBHas perynsius
¢ynkuuit opranusma. @yHKIHMOHANIBHBIE CUCTEMBL. be3ycnoBHbIe pedeKchl yenoBeka.

Buytpennsas cpema opranusma. [IoCTOSSHCTBO ~ BHYTpEHHEW cpeApl  OpraHu3Ma.
I'omeoctasz. Kpob. KnnHMYeckuil aHain3 KpOBM 4YEJIOBEKAa. 3alIUTHBIE CBOMCTBA KPOBH.
CaepteiBanne kpoBu. UMmyHuTer. TkaneBass HecOBMECTUMOCTh. ['pymnmbl kpoBu. Onipenenenue
rpymi kpoBu. [lepennBanue KpoBu.

Crpoenre U pyHKIUU OpraHoB KpoBooOparieHus. Mopdonorus u Gpu3noaorus cepaua.
Onepanuun Ha cepaue. Peanumanus. Ilpuembl peanumanuoHHbIX AeiicTBui. [lpoBonsias
CUCTEMA CepAlLla. DIIEKTPUUECKHE SBIECHUS B cepale. ABToMaTus cepaua. Perymsiuus cepaedHoin
nesrenbHOCTH. [lynbe. J[BrkeHne KpoBu 1o cocynam. OyHKIIMOHAIbHbIE TPOOKI.

Hpixanue. Bosaymnas cpena. ['a3000MeH B JIerKuX M TKaHAX. JlpIXaTelbHbIE ABHKEHUS.
Perynsauus npixanusi.

[InmeBapenue. [IutarenpHple BelecTBa W MHILEBBIE NPOAYKTHL. MeToabl H3y4eHHs

GbyHKIMI TOUIIEeBapUTeNbHBIX Kkene3. llepeBapuBaHMe U BcachlBaHWE MHIMU. Perynanus



nuuieBapenus. Ilognepxanne MOCTOSHCTBA MUTATEIbHBIX BEIIECTB B KpOoBU. LIEHTpHI ronona n
HACBILICHMUSL.

BH/I u ncuxomnorus. [IpoucxoxieHne 1 HEKOTOPbIe OCOOCHHOCTU NMCUXUKH. OTpaskeHHe
B JKMBOH M HEXMBOM npupone. Omymienue u Bocupustue. Miiro3un, npeacTaBieHus MaMsTH,
Habmonenusi. Onpenenenue oObema mamsTH, oObeMa BHUMaHUA. [lamsTh, MbIIUIEHUE, pEUb.
Buaer namsatu. 3akonsl namsaTt. [IpaBuna 3anomunanus. M3ydyeHne JIOTMUECKOTO MBIIUIECHUS,
BIIMSIHUE TI03Bl HA PE3ylbTaT AesaTeapbHoCcTH. OMouuu. Temnepament. Xapakrep. Onpenenenue
TUIIOB TEMIIEPAMEHTA. DMOLMU U MAMHUKA JIUIIA.

Jlabopamophwiii npakmukym:
OmnpezneneHne 4acTOThI CEPJCUHBIX COKPALICHUN B 3aBUCUMOCTH OT (DU3UYECKON HATPY3KH.
IIpuemMbl peaHMMallMOHHBIX 1EHCTBUM.
MHUKpPOCKOIIMYECKOE CTPOCHUE KIIETOK
Hapymenue cBoiicTB OETKOB MPH ISHCTBUN HA HUX AJIKOTOJISL.
JleiicTBue aHTUOMOTUKOB Ha (DEPMEHT CITFOHBI.
(C ucnoanb3oBanuem odopynoBanusi «Touka pocTay)
Hccnedosamenvckue u npoekmmuvie pabomul.
1.Bousinue ¢pu3nyeckux Harpy30K Ha pa3BUTHE MBIILICYHON CUCTEMBI
2. UcTopust OTKpBITHS KIETKU
3. BpenHble IPpUBBIUKY U UX BIMSHUE Ha 3710pOBbE YEJIOBEKA
4. Crioco0b! yITyqIleHus TaMsITH.
Tema 5 O61meduosoruvyeckue ucciaenoBanus (10 yacon)

I'enetnka kak Hayka. OCHOBHbIE METOJbl M3Y4YCHHs T€HETUKU. MOJENbHBIH OOBEKT
TeHEeTUKU — IUI0JI0Bast Mymika apo3oduiua. CoxepkaHue Apo30(ua Ha MUTATEIbHBIX Ccpenax.
AHanu3 HaclieI0BaHUs MPU3HAKOB B F1 Mpy MOHOrMOPHUIHOM M TUTHOPUIHOM CKPELUBAHHH.
[Tprcnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

Bnusiaue skonormueckux (pakTopoB Ha OpPraHuM3Mbl. DKOJOTMYECKHMH MOHHMTOPUHT.
Omnpenenenne coepKaHus B BOJE 3arps3HSIONINX BEIIECTB.

DKOJIOTUYECKHE XapaKTEPUCTUKHU BUA (IKOJIOTMUYECKas HUIIIA).
Jlabopamopmwiii npakmukym:
AHanu3 HaclieJoBaHMsI MPU3HAKOB B F1 pu MOHOrMOpUIHOM U JTUTHOPHUIHOM CKPEIMBAaHUU (HA
pUMepe MYIIKH IPO30(HIIBI).
OnbITl MO M3YYEHUIO TPHUCIOCOOJIEHHOCTH OPraHM3MOB K YCJIOBHUSM CYIIECTBOBAHUS:
IpeBpalleHle Ha3eMHBIX (GOpM pacTeHHil B BOJHYIO (opMy U HAOOOPOT (TpajecKaHIMs,
BOJIOKpAc, TUrpopuia).
CocraBieHre YK0JIOTHYECKOI XapaKTEepUCTUKU BUa, TACIOPTU3ALMS KOMHATHBIX PACTEHHIH.
Hccneoosamenvckue u npoekmmvie pabomol.:
| HayuyHble OTKpBITHS B TEHETHKE.
2. Biustaue sxonorudeckux (GakTOpoB Ha OPTaHU3MEI.
3. 3aBUCHMMOCTb BUJJOBOTO pa3HO00Opa3usi OT 3KOJIOTUYECKHUX YCIOBHI
(C ucnoan3oBannem odopynoBanusi «Touka pocTay)

5. TemaTH4eckoe IJIAHUPOBAHUE

68 yacoB (1uac B Hexeuto - B 10 kiacce, 1 yac B Henesnro - B 11 kiacce)

Tema Conepxanue Buabl 1eiTeJIbHOCTH y4aIMXCs

Tema 1.buomorusa | Beenenue. buonorus u odnactu 3HAKOMATCS ¥ TOTOBAT COOOIIEHUS 10 TEME
u obsacTu UCCIIEA0BAHUM, BO3SMOKHOCTH «Camble UTHTEPECHBIE HAyYHbIE OTKPHITHS B




UCCIICI0BaHMSI IIPUMEHEHHUS PE3y/IbTaTOB obnacTi OMOJIOrHKU». 3HAKOMSATCS ¢ BUAAMU
(3u9) uccinenoanus. Camble MCCIIEIOBATENLCKUX U MPOEKTHBIX paboT, ¢
MHTEPECHbIE HAyYHbIC OTKPBITHS | 3TallaMM UCCIIEA0BATENbCKON U MPOEKTHOM
B Omonoruu. Onucanue 3a1a4d u paboTHI.
o0u1ei CTPYKTypbI .
IH PYKTYPBI | OcCymecTBIISIIOT TOUCK HYKHOU
HCCIIEI0BATEIbCKON
. | nHOpMaIMK I BBIIOJIHEHHS Y4eOHOTO
nesTenbHOCTH. PaboTa ¢ KHUTOH,
" . UCCIIeI0BaHMs. YUaTcs BbICKa3bIBaThCS B
HAy4YHOU JIUTEPATypOH. . . .
YCTHOW U MUCbMEHHOH (popMax;
Hcnons3zoBanue
OPUEHTUPOBATHCSI HA pa3HbIE CIIOCOOBI
00pa3oBaTENbHBIX PECYPCOB CETH
peleHus Mo3HaBaTeIbHBIX
HNutepner. OCHOBHBIEC 1OCTYITHbBIE .
UCCIIeI0BaTEIbCKUX 3a/1ay; BIAJIETh
METObI UCCIIEIOBAHUS )
OCHOBaMH CMBICJIOBOI'O YTEHHUS TEKCTA;
aHAJIM3UPOBATh OOBEKTHI, BHIACIAT
IJIABHOE. YYaTCs COCTABIIATh
oubnuorpaduueckuii CIucox
Tema 2. 1- [IpaBuiia padoThI ¢ | 3HaKOMSTCS ¢ MpaBUIAMU PAOOTHI C
HccnenoBanust U3 | MUKPOCKOIIOM M OHOJIOTMYECKMM | MHUKPOCKOIIOM U J1a0OpPaTOpHBIM
KU3HHU PacCTEHU | 000pyZOBaHHEM. 00opynoBaHuEM. 3HAKOMSTCS C

(20)

2- OCOOEHHOCTH UCCIIEI0BAHUS
10 U3YYCHHIO JKU3HU PACTCHUH.

3-CtpoeHne u XUMUYECKUI
COCTaB KJIETKU PACTEHUM.

4-Opranbl pacTeHUIN U UX
KJIETOYHOE CTPOCHHUE.

5-Hctopust OTKPBITUS U U3YYEHUS
KJIETOYHOTO CTPOEHUS PACTCHUH.
6-OcHOBHBIE CBOHCTBA
LIUTOILIA3MBI.

7-®otocuntes. Uctopus
OTKPBITHS IpOLECCa
¢doTocuHTE3A.

8-Jluct kak opran (poTocHHTE3A.
MexaHu3M 1 XUMHU3M Ipoliecca
¢dboTocuHTE3A.

9-BonHBIN peXUM PacTEHHM.

10-Poss BONBI B JKU3HA
pacTeHui.

11-Crpoenue xopHs. CTpoeHue
KOHYCa HapacTaHUsl KOPHs
MIIEHUIBI.

12-JIpixanue. 3HaueHUE JbIXaHUS
B JKW3HM pacteHuid. [lormomenne
KHCIIOpPO/1a TIPH BIXaHUU
JTUCTHEB, CTEOJIS U KOPHSI.

13- PocT u nBUXKEHHE
pactenuii. Poct mobGera.
Pas3gpaxkumocTs pacTeHui.

0COOEHHOCTSIMH U3Y4EHUS U UCCIIEI0BAHMS
pacrenuii. [Ipurorosnenue
MUKpOIIpenapara 1 pacCCMOTPEHHE
pPacTUTEIbHON KIETKU B MUKPOCKOII.

[TpoBOAST OMBITHI MO MOCTYIICHUIO BE-
HIECTB B paACTUTCIIbBHYIO KIICTKY.
3HAKOMSATCS C TIPOBEACHUEM OTBITA TIO
nporieccy hoTocuHTE3. BBIACHSIOT BIUsHUE
OKPYKAIOIIUX YCIOBU HA (POTOCUHTES,
BIIUSIHUE TEMIIEpaTypbl Ha (POTOCUHTES,
BJIMSTHUE YTIIEKUCIIOTO Ta3a Ha JOTOCHHTE3.
Briacasaior MyTHU NEPCABUKCHUA BOAELI 11O
pactenuto. KopHeBoe naBnenue,
TpaHcnupauus, ryrraus. M3yqaror
(u3nonornuecKre 0COOEHHOCTH PaCTECHUIMA
Pa3HBIX MECT oOurauusa. BeiacHSIOT POJIb
OTJIETbHBIX MUHEPAIIbHBIX AJIEMEHTOB B
pactenuu. M3y4aroT NOrJIOMEHHE BOABI
KOPHEM | €€ TIepeIBIKCHHE B CTEOEITh.

N3yuaroT Gpusnonorunyeckue u
OMOXMMHYECKHE OCHOBBI JIbIXaHUSI.
Kinerounoe crpoenue nmcra. 3HaKOMATCA €O
CTaausAMHU pocTa nmodera. BeISICHSIIOT
MPUCTIOCOOIEHHOCTh PACTEHUH K Cpefie
oOuTaHus. 3HAKOMCTBO C
MOPO30YCTONYMBOCTHIO PACTEHHIA.
N3yuenne npucrnocobIeHHOCTH PAaCTEHH B
HAIlIell MECTHOCTH. 3HAKOMCTBO C
(hakTopamu, OnpeAeIIIONIUMU Pa3BUTHE
pacteHuii. 3HaKOMCTBO C
HpI/ICHOCOGJIGHI/I}IMI/I K OIIBIJICHHUIO Y
pacteHuil. BereratTuBHOE pa3MHOXKEHUE




JIBr>xkeHue pactenuil. Jlucropas
MO3auKa.

14doToTponu3M, T€OTPOITHU3M.
Hactuu n nyrauuu. PoctoBeie
JBUKEHUS PACTCHH 1101
BIIUSTHUEM CBETAa — TPOIHU3MBI.

15-Tleprognyeckue siBICHUS B
KU3HM pacTeHuid. Jlucromnan.
[Tepuon nokosi. 3MMOCTOMKOCTD U
XO0JIOJIOCTOMKOCTh PACTEHUM.

16-17Pa3Butre 1 pa3MHOKCHUE
pactenuii. OcoGeHHOCTH
CTPOCHUS OPraHOB Pa3MHOXKEHUS
pacTeHui.

18 - TlpucnocobsieHust K
OTIBUICHHIO Y pacTeHui. 19-
BereratuBHOE pa3MHOKEHHE
pacTeHui.

20-)XKu3Hb pacTeHHs KakK LEJI0TO
opraHu3ma

pactenuii. [IpuBuBKa. BeinoaHenne
Pa3IUYHBIX OTBITOB 10 U3YUEHHUIO PACTCHUIA
U COCTaBJICHHE MTPOEKTHBIX U
uccneaoBareibekux pador. Co3ganue
pe3eHTalluy, TyOIuKaIu, CTeHAa,
anpooMma.

3aiuTa npoeKTa

IndpoBoii MUKPOCKOI, MUKPONIPENAPATHI,
Hudporas nadbopaTropusi Mo OHOJIOTHHA
(1aTYMK BJIAKHOCTH, JATYHUK OCBEIICEHHOCTH,
aatyuk pH), HoyTOyK

Tema 3.
HUccnenosanus us

YKU3HU YKUBOTHBIX
(20uacos)

1-OcHOBHBIE METOIBI
HCCIIEN0OBAHUS KU3HU )KUBOTHBIX.

2-3 Becnio3BOHOYHBIE
*KuBOTHBIE. [IpocTeiimme u ku-
meyHonosnoctHele. [Ipomeccsr
KU3HEICATCILHOCTH
MpocTernx. PazapaxuMocTs.
ITuranue. Beigenenue.

4-JIBr>KeHHe MPOCTEUIINX U
KHILIEYHOIIOJIOCTHBIX.

5-CTtpoeHue Tena >KMBOTHBIX.

6-OCco0EHHOCTH CTPOCHUS U
(GYHKIIHU KOXHU U ee
npou3BoHEIX. Mopdoro-
THYECKUE U (PU3HOIOTHUECKHE
0COOEHHOCTH KOXHBIX XKeJe3.

7-CBs13b MEXKTY
(hbU3HOIOTHYECKON JIeATeTHHO-
CTBIO OpraHHU3Ma >KUBOTHOTO U
€r0 CTPOCHHEM.

8-9 Ilnockue u KOIbYaTHIC YEPBH.
JIBr>KeHUE YEpBEU.
Paznpaxumocts. [Iutanue. Posb
JTIO’KIEBBIX YE€pBEH B
nepeMenMBaiuu noyBsl. [IusBku:
0COOEHHOCTH CTPOEHUS, TUTAHNUS,

3HaKOMATCSA ¢ 0OCOOCHHOCTSIMHU
UCCIICIOBAaHMS 32 KU3HBIO )KUBOTHBIX.
3HaKOMATCS ¢ OCOOCHHOCTSIMU CTPOEHUS U
(busmonorueit 6eCro3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. [IpOBOJIAT ONBITHI
10 M3YYEHHIO BHEITHETO CTPOCHUS
HNPOCTENIINX )KUBOTHBIX. M3ydaroT BlusHue
BHEIIHEH Cpe/ibl Ha OPTaHU3MBI U HX
IpUCIOCOOTIEHHOCTh. YYarcss GUKCHUPOBATh
MH(POPMAIIHIO C TIOMOIIHI0 HHCTPYMEHTOB
HKT; oco3HaHHO U IPOU3BOIBHO CTPOUTH
COOOI1IEHNUs B YCTHOM U MUCbMEHHOM
(opMe; CTPOUTH JIOTHUECKOE PACCYXKIEHUE,
COCTABIISATH TJIAH MCCIIEJIOBAHUS M BBIIEIATH
riaBHoe B npe3eHTannu Co3nanue
MIpe3eHTAINH, TyOJIMKAIlIH, CTCH I,
anbOoMma.

3amuTa NpoeKTa

Iu¢ppoBoii MUKpOCKOII,
Mukponpenaparsl, LHudposasn
Jadoparopusi mo OMOJIOTMHU (JATUYHK
BJI2’KHOCTH, IaTYUK OCBELIEHHOCTH,
aatyuk pH), HoyTOYK




JABMOKXCHUA. 3HayeHnE MUIBOK.

10- IMumeBapenue. CymHOCTh
Ipolecca MUIIEBAPCHUS Y
0€eCII03BOHOYHEIX U IT03BOHOYHBIX
’KHBOTHBIX.

11-3DBomronus CUCTEMbI OPTaHOB
MUIEBAPEHUS.

11 kiaace

Tema 3.
HUccaenosanus uz
JKM3HHU KABOTHBIX
(20uacoB)

12-JTpixanue. ®usnonorus
JIBIXAHUSL.

13-O0MmeH BemecTB 1 SHEPruU
OOMeH MUHEPAIbHBIX BELIECTB U
BOJIbl. BuTamMuHbI.

14- Tepmoperynsuus.
[TprucnocoOaeHHOCTD X001~
HOKPOBHBIX U TEIIJIOKPOBHBIX
’KMBOTHBIX K U3MEHECHUSIM
TeMIIepaTyphl.

15-Kene3bl BHELIHEH, BHYT-
PEHHEN U CMELIaHHOM CEKPELUU.

16-17-HepBHas cuctema u
OpraHbl 4yBCTB. Pa3apakumMoctb
Y TIPOBOJIMMOCTB. Y CIIOBHBIE H
0e3yciIOBHBIE peIIEKCHI.

18-DBomntonus BhICIIEH HEPBHOU
nestensHocty (BH/) y
IMO3BOHOYHBIX )XUBOTHBIX.

19-Ananuzaropsl.

20-TToBenenue >kMBOTHBIX. Bripa-
00TKa yCIOBHBIX peIeKcoB Ha
JeCTBUE pa3IMYHbIX
paspaxkuTesnen y pasHbIX Ipymnil
OpPTaHU3MOB

3HAKOMSATCS C 0COOCHHOCTSIMHU
MCCJIEI0BAHMS 32 KU3HBIO )KUBOTHBIX.
3HaKOMSTCS C OCOOCHHOCTSIMU CTPOCHUS U
(buszmosiorreit 6€Cro3BOHOYHBIX U
MO3BOHOYHBIX )KMBOTHBIX. [[pOBOAST OMBITHI
110 U3YYEHUIO BHELIHETO CTPOCHUS
MPOCTEUIINX KUBOTHBIX. M3yuaroT BiausiHue
BHEILIHEW Cpe/ibl HA OPraHU3Mbl U UX
MIPHUCIIOCOOICHHOCTh. Y4arcs (PUKCHUPOBAThH
UH(GOPMAIIHIO C TOMOIIbIO HHCTPYMEHTOB
HKT; oco3HaHHO U TPOU3BOJIIBLHO CTPOUTH
COOOIIIEHNs B YCTHOM U MUCEMEHHOM
(hopMe; CTPOUTH JIOTHYECKOE PACCYKICHHE,
COCTABJISITh TUIAH UCCIIEJOBAHUS U BbLACIATD
raBHoe B npe3eHTanuu Co3nanue
pe3eHTaluu, TyOIuKaIum, CTeHIa,
anpOoma.

Iu¢ppoBoii MUKpOCKOII,
Mukponpenaparsl, LHludposasn
Jabdoparopus no ¢pusnonoruu (Hudposoi
AATYUK apTepHaTbHOIO
AABJICHUS,JATYMK IBIXaHHS ), HOYTOYK

Tema 4. Uenosek
KaK 0OBEKT
HCCIIEIOBAHUS B
6uomnoruu (154)

1- Ocobennoctu
IKCIIEPUMEHTATBLHOU PaboTHI C
yeJ0BeKoM. UepThl cX0ICTBa U
paznuuus ¢ APYrUMH rpynnamMu
KUBOTHBIX.

2-3- HeiiporymopaibHas
perymsiys QyHKIHI opranu3ma.
I'ymopanbHast perynasus
¢byHKIMH opraHu3ma.

4-5- HepBHas perynsanus
GbyHKIMI OpraHu3Ma.

3HAKOMSITCS ¢ 0COOEHHOCTSIMA
IKCIIEPUMEHTATBLHON PabOTHI C YEJTOBEKOM.
HaXO}ISIT '—IepTLI cXoacCcTBa U pasnnqnﬂ C
JPYTUMU TPyHIaMu KUBOTHBIX.
[ToarotoBka 060pyAOBaHUS /sl OMBITOB.

3HAKOMATCS C OCHOBHBIMU
(hM3HOTOrMYEeCKUMHU CBOMCTBAMH YeJIOBEKa
HeiiporymopanbHas peryssuus GyHKIuni
opraHusma.

Bnyrtpennss cpena
opranu3ma. [1ocTosTHCTBO BHYTpEHHEHN




DyHKIOHATEHBIE CHCTEMBI.
besycnoBHbIe peduiekch
YeJI0BEKa.

6- Buytpenuss cpena
opranusma. [loctosgHcTBO
BHYTPEHHEH Cpelbl OpraHu3Ma.
I'omeocras.

7- KpoBb. Kilnnnueckuit ananus
KpPOBH Y€JIOBEKA. 3alllUTHBIE
cBoiicTBa KpoBU. CBEpTHIBaHUE
KpOBH.

8- Ummynuret. TkaHneBas

HECOBMECTHMOCTb. ['pynibl
KkpoBu. OnpesneneHue rpymnmn
KkpoBH. [lepennBanue KpoBu.

9- Ctpoenue u QyHKIIH OPraHOB
KpoBooOparnieHusi. Mopdomorus
1 (PU3UOJIOTHS CepIIia.

10- Onepanuu Ha ceparle.
Peanumanus. IIpuemsl pe-
AHUMAIIMOHHBIX JEHCTBUM.
[IpoBopsmas cucrema cepaua.
11- JIBm>keHHE KPOBH 10
cocyiam.

12- Jlpixanue. Bo3nyminas cpena.
I'a3000MeH B JIETKUX U TKAHSIX.
13- [MumeBapenue. [lutarensHbie
BEIECTBA U MUIICBBIC TPOIYKTHI.
Mertoab! u3ydeHus: GyHKIUN
MUIIEBAPUTEIHHBIX JKETIe3.

14- BH/I u ncuxomorus.

[IpoucxoxaeHne u HEKOTOpbIE
0COOEHHOCTH NMCUXUKU. [1aMATB,
MBIIUIEHHE, peub. Buabl naMsaru.
3akonbl namsTH. [IpaBuna
3allOMUHaHUS.

15- 3yueHue J0ruyecKoro
MBIIJIEHHS], BIUSHUE T03bI Ha
pe3yJIbTaT AEATEIbHOCTH.
Omonnu. TeMriepaMeHT.
Xapaxkrep. OnpeneneHue TUIIOB
TeMnepaMeHTa. IMOIUH 1
MHUMHUKA JHIa

Cpenbl opraHu3Ma. Y4aTcsl OnpeemsiTh
TPYIIIBI KPOBU. 3HAKOMSITCS U y4aTcst
MpueMaM peaHUMAI[MOHHBIX JIEUCTBUA.
3HAKOMSITCS CO CIIOCOOAMHM JIBIXAHUS.
3HaKOMATCA C

MeTOoAaMy U3yueHus pyHKIui nuiie-
BAPUTEIILHBIX JKEJE3.

VYyarcs onpeneniars 00beM naMsTH,
BBISICHSIIOT CIIOCOOBI 3alIOMUHAHUS U
pa3BHUTHS NAMSATH U 00beMa BHUMaHUSI.
[IpaBuna 3anomunanus. OnpeaeneHue
TUIIOB TEMIIEpaMEHTa. OMOIIUU U MUMHUKA
nuna. [IpoBoasT ucciaenoBanus u
COCTABJISIIOT OTYETHI O TeMaM: 1.Brnusaue
(bu3MUeCKUX Harpy30K Ha pa3BUTHE
MBIILIEYHON CHCTEMBbI

2. Ucropus OTKPBITHS KIETKU

3. BpeI[HI)IG IMPUBBIYKH U UX BJIIMAHUC HA
300POBBLEC YCIOBCKA

4. Crioco0b! yiny4lleHHs NaMsITH.

Coznanue npe3eHTanuu, myoIuKaluu,
cTeHaa, aJTpooMma.

3amuTa NpoeKTa

n¢dposoii mukpockon,
Mukponpenaparsl, LHlugposasn
Jadoparopus no ¢pusuonoruu (HudposBoii
AATYMK apTEePHAJIBLHOIO 1aBJICHMS,
patunk JKI', naTunk apIxanusa, 1aTYNK
YacTOThI IbIXaHH), HOYTOYK

Tema 5.
OO0medunomornye
CKHe
HCCIIEIOBAHUS

1-I'eneTnka kak Hayka.
OCHOBHBIE MCTOJbI U3YUCHUA
T'C€HCTHUKMU.

2-3- [IpucmocoO6aeHHOCTh

3HAKOMSTCA ¢ UCTOPUEN BO3SHUKHOBEHUS
HayKI/I T'CHCTHUKA. 3HaKOMSITC$I C OCHOBHbBIMHU
METOJIaMHU U3YYEHHS TEHETUKU. MOIeIbHBIN
OG’bCKT TCHCTUKHN — I1JIOJ0OBAsA MYH_IKa
nposzoduna. Coneprkanue npo30hui Ha




(104gacos) OpraHu3MOB U €€ NHUTATENbHBIX cpenax. PemaroT 3agaun Ha
OTHOCHUTEJIbHOCT. HacjeA0BaHus IpU3HaKoB B F1 npu
MOHOTHOPUIAHOM U JTUTHOPUTHOM
CKpEIIMBAHUH.

4-5- Biysiaue 5KOJIOTHYECKUX
(haKkTOpOB HA OPTaHU3MBI.
N3y4aroT npucnoco0IeHHOCTh OpraHU3MOB

6- DKOJIOTHYECKUA MOHUTOPHUHT.
U €€ OTHOCUTEIIbHOCTb.

7-8- Ompenenenue coaepkaHus B
BOJIE 3arPsI3HSIONINX BEIIECTB. N3y4aroT BIUsSHUE YKOJTOTHIECKUX
¢akTopoB Ha opranu3msl. [IpoBoasT
9KOJIOTHYECKUIT MOHUTOPUHT. OnpeessoT
COZICpKaHHUs B BOJIC 3arpsI3HSIOLINX
BEI[ECTB.

9-10- Dkonoruueckue
XapaKTEPUCTHKH BHUA (IKOJIOTH-
YyecKast HHIIA)

CoCTaBIISIIOT DKOJIOTHYECKHE
XapakTepUCTUKH Bu1a. COCTaBISAIOT OTYETHI
IIPOEKTHBIX U MCCIIEA0BATEIBCKUX PabOT 10
TEMaM:

I.Hay‘IHBIG OTKPbLITHUA B I'CHCTUKE.

2. BrniusHue skonoruyeckux (pakTopoB Ha
OpTraHU3MBI.

3. 3aBUCHMOCTb BHJIOBOT'O Pa3HOOOpa3us OT
IKOJIOTHYECKHX yciaoBuid. Co3anue
NPe3CHTAIUHU, ITyOJUKAIMH, CTCH/IA,
anpOoMa.

3aiuTa npoexTa

Iu¢posoii MUKpOCKOII,
MuKponpenaparsl, Hlugposan
Jadoparopusi mo OHOJIOrMHU (TATUYHK
ocBeleHHOCTH, 1aTuyuK pH), HOyTOYK
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