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HaumenoBanue IIpOrpaMMBbI «HpaKTI/I‘ICCKaH Ouostorus»

JleTckoe oOBeHHEHHE ' «IIpaxTuyeckas 6Guoorus»

Tun nporpammer HononnurensHas 06ueoGpa3oBaTebHas
(obmepa3BuBaromias) nporpaMma

HanpapnenHocts ObuennTeIIeK Ty abHAas

ObpazoBarenbHas 001acTh buonorus

Bun nporpamMmsl Monudurnmposannas

Bo3spact yuamuxcs 16-17 ner

Cpoxk 0byuenus 1 ron

O6bem yacoB 110 rojiam 00yUYeHHs 68 yacos

YPpoBEHb OCBOEHHSI IIPOrPAMMEI ba3zoBbrii

[ens nporpammsl ITomoub 00yJarOIUMCs IPUMEHUTD

TEOPETUYECKHE 3HAHUSI Ha NTpaKTHKe, OoJiee
rJ1yOOKO OCMBICIIUTH U3yUYEHHBIN MaTepuall,
IIPOYHEE €TI0 YCBOUTH, a TAKKE
CII0COOCTBOBATH (POPMUPOBAHUIO

s NPAKTHYECKUX YMEHHUH U
HaBBIKOB.Pacmupenue kpyrosopa mo
OCHOBHBIM BOIIpOCaM OHOJIOTHH; pa3BUTHE
UCCIIEIOBATEIbCKUX YMEHUH.

C xakoro rojia peajgu3yeTcst IporpaMmma 2021r.-2022r.

Pasznen 1. KOMIIJIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOT'PAMMBI

1.1. ITosicHuTEILHASE 3aIIHCKA

IIporpamma ononauTeNEHOrO 00pasoBanus «[IpakTHyeckas GHONOTHs) COCTABIEHA IS
y4amguxcs 10 -11 K1accoB H COOTBETCTBYET TpeGOBAHHUSAM, HPEIBIBISIEMBIM K METOIHKE
OpraHu3alyy UCCIIEI0BATEIBCKON AEATEIFHOCTH IIKOJIbHUKOB.

Paboyas nporpamMma o BHeypouHoii AestenbHocTH «IIpakTHUecKast GHONOrHs» pacKpeIBaeT
OCHOBHBIE pa3/Ielibl IIPOrpaMMBbl, (HOPMBI B METO/IBI PaOOTHI ¢ yYaUMHCs. OCHOBHBIM
METOZMYECKHUM IOIXOIOM B paMKaX JaHHOM IPOrpaMMBI SBISIETCS HATYPAIMCTHYECKUI»
IOZX0J: 00y4eHHE H BOCIIUTaHUE NeTeil Ha IPUMEPE XKHBBIX, «PeaIbHBIX» 00BEKTOB,
CYIIECTBYIOIINX B €CTECTBEHHBIX yCIOBHSIX.

IIporpamma «IIpakTiyeckast GHOIOTH) OTHOCHTCS K OGLIEHHTEIEKTYaTbHOMY HAIIPABICHHIO
BHEYPOYHOH AeATebHOCTH yqammxcs 10 - 11 kimaccoB. Cpok peanusanuy mporpaMmsl - 1 roy.
IIporpamma cocrasiena ¢ yuetom tpebosanuii ®I'OC COO.

Hlaunast o6meo6pasosaresbaas nporpamma «[IpakTiyeckas GHOTOrHsY» MpeHA3HAYEHA LTS
ydammxcst 10-11 xinaccos, yBiaekarommxcs IpOEKTHON W HCCIIEN0BaTeNbCKOi paGoToil. B
A@HHOM KypCe MMEETCsI BO3MOXKHOCTh IIOBTOPHUTH U YIITyOUTh 3HAHHUS I10 pasziesaM GHOIOTHH
ydamumucs 10-11 knaccoB, 4TO MOXKET IIPUTOAUTHLCS IPH MOATOTOBKE K EIMD.

3HaHKA ¥ yMEHHS, HeOOXOAMMBIE /ISl OPraHM3aluy IPOEKTHOM U HCCIIEI0BATE bCKOI
AEeATENLHOCTH, B Oy/yllleM CTaHyT OCHOBOM UIs OPraHU3alluy HAayYHO-HCCIIEA0BATENbCKO
ACATENIBHOCTH B By3aX, KOJUIEJDKaX, TEXHUKyMax H T.1. KpuTepueM ycnemnocTu moapoctka
CTaHOBUTCS HE CTOJIBKO PE3yJIbTATUBHOCTD B H3YYEHHH IIKOJIBHBIX IPEAMETOB, CKOJIBKO
OTHOLICHHE 4EJIOBEKA K BO3MOKHOCTSIM COOCTBEHHOTO O3HAHHS M IPE0OpPa3oBaHus IPHPOJIBI,
UCTOPHH, CaMOTo ce0sl.

B xypce «IIpakTudeckas GHONOrHs» MOKHO BBIIEUTE TPH OCHOBHBIX HAIPABIICHHS:

1. UccnenoBanus 3 XU3HU pacTeHYI.

2. UccnenoBaHus U3 )KM3HHU KUBOTHBIX.

3. brosnornyeckue uccien0BaHKs YEIOBEKa.

Taroke npezuIoKeHO HECKOMBKO PaGOT 9KOJIOTHYECKOH HAIPABIEHHOCTH.




1.2. Ilesin nporpamMmsi:

- paclMpeHne Kpyro3opa o OCHOBHBIM BOIIPOcaM OHOJIOTHH;

- TJIyOOKO OCMEICITHTE H3YyUYEeHHBIH MaTepHal, IpOYHEee ero yCBOUTD;

- IOMOYb 00YYAOLIMMCS IPUMEHHUTH TEOPETHUECKHUE 3HAHUS HA IPAKTHKE;

- CocoOCTBOBATH (POPMUPOBAHMIO MPAKTHUYECKUX YMEHHUI U HABBIKOB

- pa3BUTHE UCCIIEA0BATEIbCKUX YMEHHH.

3agaun nporpamMmael:

- PaCIIMPHUTE KPYro30p yUYaluXcs 0 OTAEIbHBIM BOIpocaM (PU3HOTIOTHH U aHATOMHH JKHBBIX
00BEKTOB;

- TIOKa3aTh 3aBUCUMOCTH JKHBBIX OPraHU3MOB OT Pa3HOOOPa3HBIX HKOJOTHYECKUX (aKTOPOB;

- IPOJIOJDKHUTH Pa3BUTHE CIIOCOOHOCTH yYaIIUXCsl K MBICIIUTENILHBIM OTEPALUsIMH — aHAIU3Y,
CHHTE3Y, CPaBHEHHUIO, 0000IIeHHIO, KTacCU(DUKALIUH, a TAKXKE UX IIPOU3BOIHBIM — TBOPUECTBY U
abcTparupoBaHHUIO;

- IIPOIOJDKUTE 00yUYEeHHE MKOJIBHUKOB CIIOC00aM CaMOCTOSTENIbHOM OpraHu3aiuy yueOHoH
JIeATEIbHOCTH — MOTHBAIHH, IUTAHUPOBAHHIO, CAMOKOHTPOJIO, Pe(IICKCHH NIPU BHINOIHECHUH
HCCIIEIOBATENILCKUX U IPOEKTHBIX paboT;

- IIPOIOJDKUTE O0y4YeHHe yJarmuxcsi paboTe ¢ pa3THYHBIMH HCTOYHHKAaMH HH(OpMaIuy,
BKJIFOYAst JIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHL.

Ycii0BusI peaTu3alMy NPOrpaMMbl

Jlannas o6mieoOpa3oBaresbHast (00Iepa3BUBaoLas) MporpaMmMa paccyuraa Ha 68 yueOHbIX
4acoB ¥ npeaHa3HaveHa s ydamuxcs 10-11 xnaccos. Cpok peanusanuu nporpaMmsl: 1 rox.
[Iporpamma peasu3yercs B OJHOBO3PACTHBIX rpynmnax B Gpopme kpyxka. Hakomisemocts
rpynmnsl: 12-15 yenosex.

®opma odyueHusi: OYHasl.

Oco0eHHOCTH COZepIKaHUsI IPOTPaMMBbI U BUIBI EATEIBHOCTH YYAIIUXCS B XO/1€ OBJIA/ICHUS
3HAHUSAMH ¥ YMEHHSIMH, [1PEyCMOTPEHHBIMH IIPOrPaMMOIA, Iat0T BO3MOXKHOCTD JIJIS
MCIIOJIb30BAHUS Pa3IMYHBIX METOZOB U (hopM 00yueHUs (MHAUBUAYATBHBIX, TPYIIIOBBIX,
HATJISIHBIX, CJIOBECHBIX: TeOpeTHYEeCKHe HCCIEe0BAHMUS, CAMOCTOSITENIbHBIE ABPUCTUIECKHE
npoOBbI).

CopeprxaHue mporpaMMbl paclipeieIeH0 BO BpEMEHH C Y4E€TOM €ro JOCTaTOYHOCTH JUIst
KaQueCTBEHHOT'O M3yUYECHUS MaTepHaja U MOJy4YeHHs 3aIUIaHUPOBAaHHBIX PE3yJIbTaTOB.
OcHoBHBIE MeTOAbI H (POPMBI PaboThI € 1ETHMH.

OCHOBHBIM METOJIUYECKUM ITOJIXO/IOM B paMKax JIaHHOM MPOrpaMMBbl SIBIISICTCS
«HATYpaTMCTHYECKHI» MOJXO/ - T.€. 00yUeHHE U BOCIIUTAHUE JIETeH Ha IPUMEpPE KUBBIX,
«peabHBIX)» 00BEKTOB, CYIIECTBYIOIIUX B €CTECTBEHHBIX YCIOBHSIX.

CemuHap u JieKnus Kak popma o0ydeHHs IPeNoIaracT 03HaKOMJICHHE yJallluXCsl ¢ OCHOBaMM
UCCIIEI0BATENILCKONH pabOTHI: MOArOTOBKON K UCCIIEI0BATENbCKOM paboTe, CoCTaBIeHHEM IUIaHA
HCCIIeIOBATENILCKOM paboThl, NPOBEICHUEM UCCIIEN0BAHHs], 0(OPMIIEHHEM HUCCIIEN0BATENbCKON
paboTHI, MOATOTOBKOH K 3aIlUTe pabOTHI.

IkcKypenonHasi popma 00ydeHHs IIPEANoaraeT 03HaKOMJICHHE YYaIUXCsl C peabHbIMH
00BEKTaMH U SIBJIICHHSIMHU ITPUPOIBI

CamocTosiTe/IbHAsL HCC/IEA0BaTe/IbCKas paboTa yyaluxcsi BKJIKOYAET: IOCTAHOBKY Liesei U
3a/1a4 HCCIIEOBaHUs, BHIOOP METOIMKH, IJITAHMPOBAHHUE HCCIIE0BaHUS, cOOp MaTepuaa, ero
NepBHUHYIO 06PaGOTKY, AHATH3 H OCMBICICHHE 10Ty YeHHBIX JaHHBIX, HAMCAHHE OTYETA
(craTbu, MPOEKTA), €ro 3aIUTy Ha KOH(QEPEHIIUH.

1.3. Ilnanupyemsble pe3yJibTaThl

B pe3synbrare peanu3anuu NporpaMMBl JIOIOTHUTEILHOTO 00pa30BaHUs Y BBITYCKHHKOB
cpenHel mKoisl Oy 1yT cOopMUpPOBaHBI INUHOCTHBIE, IO3HABATEIbHEIC, KOMMYHHKATHBHEIC U
PEryJIATHBHBIE YHUBEPCAIbHBIE yueOHbIE ICHCTBUS KaK OCHOBA y4eOHOr0 COTPYAHHYECTBA U
YMEHHS YYUTHCS B OOLIICHUH.

JInuHOCTHBIE yHHBePCAIbHBIE YUeOHbIE JeiiCTBHA:

00yHaoOWuUiicA HaAyYUmMcAa:



- IOJIOYKUTETFHOMY OTHOILICHHIO K UCCIIEI0BATEIbCKOM JIEATEIBHOCTH;

- IpUOOPETET HHTEPEC K HOBOMY COJIEPXKAHHIO U HOBBIM CIIOCOOaM IO3HAHMS;

- COPHEHTHpYETCS Ha TIOHUMAaHHe IIPHYMH yCIeXa B HCCIIeN0BATENLCKOM AeATEIbHOCTH, B TOM
YuCJIe Ha CaMOaHAaJIN3 ¥ CAMOKOHTPOJIb pe3y/bTaTa, Ha aHaJIN3 COOTBETCTBUS PE3yJIbTATOB
TpeGOBaHUAM KOHKPETHOM 3a/1aue, IOHUMAaHHeE NIPEIJIOKEHUI U OLIEHOK YYHTEIs], B3POCIIBIX,
TOBApHIIEH, pOJUTENEH; ,

- IpHOOPETET CIIOCOOHOCTH K CAMOOLIEHKE HAa OCHOBE KPUTEPHEB YCIIEIIHOCTH
HCCIIEIOBATENILCKOM EATEIbHOCTH.

00y AIOUUIICANONY Y UM 603MONCHOCHb 014 (POPMUPOBAHUA:

- BHyTPEHHEH MMO3UIIUHI Ha yPOBHE IIOHUMAHHsI HEOOXOMMOCTH HCCIIEI0BATENBCKOM
JIEATENLHOCTH, BEIPQKEHHOTO B Ipeo0iIaJaHuy I03HABATEIbHBIX MOTHBOB U IIPEAIIOYTCHUH
COITHAJIBHOTO cII0c00a OLIEHKH JEATEIbHOCTH;

- BBIPOXKEHHOH [103HABaTEIbHON MOTHBALIUH;

- YCTOWYHBOr0 HHTEpECA K HOBBIM CIIOCOOaM IO3HAHHSI.

ITo3naBaTe/bHbIE YHHBEPCAJbHBIE Y4eOHbIE AeiicTBUSA

00yHarOWUIICA HAYHUMCA:

- IPOBOJIUTH MCCIIEIOBAaHUS 0OBEKTOB XKHUBOH IIPHPOJIBI,

- 00BACHATH 00111E0N0IOrHYeCKHe 0COOCHHOCTH

- pacno3HaBaTh METObI H3y4EeHHs OOBEKTOB XKUBOM IIPUPOJIBI,

- paGorarth ¢ 1abopaTopHEIM 000PYJOBAaHUEM H IIPHEMaMH PabOThI ¢ HUM;

- 00BACHATH (PU3HOJIOTHUECKHE TPOLIECCHI, IIPOTEKAIOIIHE B )KUBBIX 00BEKTaX;

- 00BACHATH aHATOMUYECKOE CTPOCHUE JKUBBIX OOBEKTOB;

- OCYLIECTBIIATH MOMCK HYXXHOW MH(pOPMAIUK JUIS BBIIOIHEHHS YUeOHOI0 MCCIIEI0BaHHS C
HCIIOJIE30BaHHEM Y4eOHOU M JOTOJHUTEBHOM JTUTEpaTyphl B OTKPHITOM HH(YOPMAIIMOHHOM
IIPOCTPAHCTBE, B T. Y. KOHTPOJIMPYEMOM NpocTpaHcTBe MHTEpHET;

- UCIIOJIb30BaTh 3HAKH, CHMBOJIBI, MOJIEJIM, CXEMBI JUIsl PELICHUs IT03HABATE/IbHBIX 3a/1a4 U
NPEJICTaBICHHS UX PE3yJIbTaTOB;

- BBICKA3bIBATLCS B YCTHOM M MHCBMEHHOU (opMax;

- OPHEHTHPOBATHLCS HA pa3HbIe CIIOCOOBI pelIeH sl I03HABATEIbHBIX HCCIIEI0BATENBLCKHX 3a/1aY;
- QHAJTM3UPOBATH OOBEKTHI, BBIICIIATH [TIaBHOE;

- yCTaHABIUBATh IPUYHHHO-CJICICTBEHHBIE CBSI3H;

- CTPOUTH paccyxaeHus 00 00beKTe;

- BUJIETH NIPOOJIEMBI, CTABUTH BOIPOCH, BHIIBUTATh THIIOTE3bI, INIAHUPOBATH H IIPOBOAUTD
HaOJIIOJICHHS M DKCIIEPUMEHTHI, BHICKA3bIBATh CY)KICHHUS, 1€IaTh YMO3AKIIOUEHHS U BBIBOJIBI,
apryMeHTUpPOBATh (3allUINATh) CBOH UIIECH.

00YHaOUWUIICANONYH UM 603MONCHOCIb HAYHUMbCA:

- paboTaTh ¢ rOTOBBIMUH MUKpOIIpEnIapaTaMy ¥ U3rOTOBJIATH MUKPOIIPENapaThl;

- CTaBUTH (PU3HOJIOTHIECKHUI IKCIIEPUMEHT;

- paboTaTh ¢ ONTHYECKUMH TpUOOpamMu U 1abopaTOPHBIM 000PYyI0BaHUEM;

- moA0upaTh 0OBEKT JJIsl SKCIIEPUMEHTA B COOTBETCTBHH C IIOCTABJICHHBIMH 33/JauaMH;

- YeTKO M JJAKOHUYHO (POPMYJIMPOBATH 11T M BBIBOJIbI SKCIIEPUMEHTA;

- npu oopMiIeHHH paboT cOOIIOAATH HATTIAHOCTD, HAYYHOCTh M 3CTETHYHOCTb;

- IPOBOJIUTH YKOJIOTHUECKUH MOHHUTOPHUHT

- 0(pOPMIIATH IKOJIOTHYECKHUE T1acIopTa;

- 00BsCHATH HEKOTOpBIE actiekTsl 30K;

- OCYILECTBIIATH PaCIIMPEHHBINH MOUCK HH(OPMAIMU B COOTBETCTBHH C UCCIIEIOBATEIBCKOM
3a7ayeil ¢ UCIOJIb30BaHUEM pecypcoB OubmnoTek u cetu VIHTEpHET;

- huxcupoBaTh HHPOPMALIKIO ¢ TOMOLIBIO HHCTpYMeHTOB UKT;

- OCO3HAHHO U NPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCBMEHHOI (opme;

- CTPOUTH JIOTHYECKOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAaHOBICHHE IPUYMHHO-CIIEICTBEHHBIX
CBA3€EH.

KoMMyHHKaTHBHBIE YHHBepCcAIbHbIe y4eOHbIe qeiicTBHS



obyuarowuiica Hay4umca:

- JIOTIyCKaTh CYIIECTBOBAHUE Pa3IMYHBIX TOYEK 3PEHUS;

- VYUTHIBATh Pa3Hble MHEHUSI, CTPEMUTHCS K KOOPIUHAIMH;

- popmyIHpPOBaTH COOCTBEHHOE MHEHHE H TTO3HIIHIO;

- JIOrOBapUBAThCS, IPUXOJUTH K 00IIEMY PEIIECHHIO;

- co0TIIOIaTh KOPPEKTHOCTD B BBICKA3bIBAHMSX;

- 33J1aBaTh BOIIPOCHI 110 CYIIECTBY;

- HCII0JIb30BaTh Peyb ISl PEryJISIUU CBOErO ACHCTBHUS;

- KOHTPOJIMPOBATh JEHCTBHUS NIapTHEPA;

- BJIQJIETh MOHOJIOTHYECKOM M JHAJIOTHYECKON opMaMH pedu;

- HAXOJIUTh HH(OPMALIMIO U BBIABIATH INIABHOE,

- COCTaBJIATH IJIAaH UCCIIEOBAHMS U BBIIEIATH [VIABHOE B IIPE3CHTALIUH.
00yHAIOWUIICANOSIYH UM 603MONCHOCHIb HAYYUMbCA:

- YYUTBIBATh Pa3HbIe MHEHUS U 0OOCHOBBIBATH CBOIO IIO3HIIHIO;

- QpryMEHTHUPOBAThH CBOIO MO3UIMIO ¥ KOOPIAHHUPOBATH €€ C IO3UIIUEH TapTHEPOB MPU
BBIpabOTKEe OOLIETo PEIIeHUs] B COBMECTHOM N€ATEILHOCTH;

- C yYETOM IieJieil KOMMYHHUKAIIMH JOCTaTOYHO MOJIHO M TOYHO IIEpe/IaBaTh apTHEPY
HEOOX0IUMYIO HH(POPMALIUIO KaK OPHEHTHP JUIS IOCTPOECHHUS ICHCTBHS,

- JIOTTyCKaTh BO3MOXHOCTB CYILECTBOBAHHS Y JIOJIEH PAa3HBIX TOYEK 3PEHHS, B TOM YHCIIE HE
COBIAIAIOLIMX C €r0 COOCTBEHHOM, ¥ YYUTHIBATH MO3UIIMIO TAPTHEPA B OOIIEHUHU U
B3aUMOJICHCTBHUU;

- OCYIIECTBJIATH B3aUMHBIH KOHTPOJIb M OKa3bIBaTh TAPTHEPAM B COTPYIHUYECTBE
HEOOXOAMMYIO B3aUMOIIOMOIIIb;

- YCTaHaBJIMBATh CBA3b OKPYIKAIOLIEH cpeibl ¢ 00BEKTaMHU KUBOM IIPUPOJIBL.
PeryasiTHBHbIE YHHBepCcAJbHbIE y4eOHbIe IeHcTBUS

00yHaouWUIicCA HAYYUMCA:

- IPUHAMATB M COXPAHATH Y4eOHYIO 3a1auy;

- YYUTBHIBAThH BBIJICJICHHBIC YYUTEIEM OPHEHTHPEI N€HCTBHS,

- IUTAHUPOBATH CBOM JICHCTBUS;

- OCYILIECTBJIATH UTOTOBBII U NOIIArOBBIH KOHTPOJIb;

- aJICKBaTHO BOCIIPUHUMATH OLICHKY ‘YUHTEIS;

- BHOCHTH KOPPEKTHBHI B JICHCTBHS HA OCHOBE UX OLICHKHU M Y4eTa CJICJIaHHBIX OIHUOOK;
- BBINIOJIHATH Y4eOHBIE JEHCTBUS B MaTepHalie, peud, B yMe.

00yHaAIOWUIICANOTIYH UM 603MONCHOCHb HAYYUMbCA:

- IPOSIBJIATH MI03HABATEIbHYIO HHULIUATHBY

- CAMOCTOSITEJIbHO YYHTHIBATh BBIICIICHHBIC YUUTEIIEM OPUEHTHPHI ACHCTBHS B HE3HAKOMOM
MaTepuae;

- mpeoOpa3oBBIBATH MPAKTUYECKYIO 3a/1a4y B [103HABATE/IbHYIO;

-CaMOCTOSITEJIFHO HAXOAUTh BapUAHTHI PELICHUS I03HABATEJILHOM 3a71auH.

1.4. TemaTHueckoe NJIAHHPOBAHHE

Tema Copep:xkanue Bubl 1eATeJIbHOCTH YYALUXCS
Tema 1.buosorus u BBenenue.buonorus u 3HAKOMSATCS ¥ TOTOBSIT COOOIIEHHUS 110
obnactu o0acTu uccie10BaHui, TeMe «Camble HHTEPECHBIE HAyUHbIe

uccienoBanus (34)

BO3MOXXHOCTH IIPUMEHEHHUS
pe3yJIbTaTOB UCCIIEIOBAHHUSL.
CaMble HHTEpECHBIE HayYHbIE
OTKpHITUS B GHOJIOTUH.
Onucanue 3a1a4 1 o0IIei
CTPYKTYPBI
HCCJIEIOBATENIbCKOM
nesreapHocTH. PaboTa ¢
KHHUI'OM, Hay4yHOU

OTKPBITHS B 0071aCTH OHOTIOTHMY.
3HAKOMSTCS C BUIAMH
HCCJIeJIOBATENIbCKUX U MPOSKTHBIX
paboT, ¢ sTanamMu Hccie10BaTeIbCKOM
¥ IPOEKTHOM paboTHI.
OcCylIecTBIAIOT MOUCK HY)KHOM
UH(OPMAIHH IS BHITTOJHEHUS

y4eGHOTrO UCCIIE0BaHUs. YyaTcs

BBICKa3bIBATHCS B YCTHOH H




JIUTEPATypPOM.
Hcnonb3oBanue
00pazoBaTeNbHBIX PecypcoB
cetu nTepuer. OcHOBHBIE
JIOCTYIIHBIE METOIBI
HCCIIEZIOBAHHS

NHCbMEHHOH (opmax;
OPHEHTHUPOBATHCS HA pa3HbIE CIIOCOOBI
PCLICHHUS TO3HABATEIbHBIX
HCCIIEIOBATENILCKUX 3a/1a4; BJIAJIETh
OCHOBAMH CMBICJIOBOTO YTEHUS TEKCTa;
AQHAIU3HPOBATH OOBEKTHI, BBIIEIATD
rJIaBHOE. Y4aTcsi COCTABIISATh
OoubnuorpaduyecKuii Criucok

Tema 2.
WccnenoBanus u3
KU3HU PACTEHUH
(20u)

[TpaBuna paboTsl ¢
MHKPOCKOIIOM U
OHOJIOTHYECKUM
o0opy10BaHUEM.
OcobeHHOCTH HCCIeJOBaHHUS
10 U3YYEHHIO JKU3HH
pacTeHu.

CTpoeHHe U XUMHYECKHH
COCTaB KJIETKH

pacrenuit. Opranbl pacTeHUH
U MX KJIETOYHOE CTPOCHHUE.
HcTopust OTKPHITHS U U3Y-
YEeHHUsI KJIETOYHOT'O CTPOEHHS
pactenuii. OCHOBHBIE
CBOMCTBA LIUTOIIA3MBI.
®orocuntes. Uctopus
OTKpBITHS IIpoliecca
¢dorocunresa. Jlucr kak opra
¢dorocunTe3za. Mexanusm u
XHMHU3M Iporiecca
¢doTocunTesa. Boausii
pexuM pacteHuit. Poib Bozabl
B J)KM3HU PAaCTECHHIA.
Crpoenue kopHsi. CTpoeHue
KOHYCa HapacTaHUs KOPHs
NIIEHUIIBL.
JIpixaHue.3HaueHue JAbIXaHUs
B JKU3HH PacTECHUM.
[Tornomenue KuciIopoa npu
JIBIXaHHUH JIUCTHEB, CTEOIIS U
KOPHSL.

PocT u nBuxeHue

pacrenuit. Poct nmoGera.
PasnpaxxumocTs pacTeHui.
JIBM>XeHHE pacTeHHIA.
JIucroBas Mo3auka.
@DOTOTPONHU3M, FE€OTPOIIU3M.
Hactuu u nyranuu. PoctoBeie
JIBUOKEHUS paCTEHUH 0]
BIIMSIHUEM CBETa —
Tponu3MslL [lepuoauyeckue
SIBIICHUSI B )KU3HU PAaCTEHUH.
JIncronan. [lepuox nokos.
3UMOCTOHKOCTH U

3HAKOMSATCS C paBUJIaMU pabOTHI ¢
MHKPOCKOIIOM H JIaGOpaTOpHBIM
obopyroBaHHEM. 3HAKOMSTCS C
0COOEHHOCTSIMHU U3YYECHUS U
MCCIIEIOBAaHHSI PACTEHHIA.
[IpuroroBiieHre MUKpOIIpenapara u
paccMOTpEeHHEe PaCTHTEIBHOM KIIETKH B
MHKPOCKOII.

[TpOBOJIAT OMBITHI IO MOCTYIUIEHUIO Be-
IIECTB B PACTUTEIBHYIO KIIETKY.
3HAKOMSITCS C IPOBEICHUEM OIIBITA IO
npoueccy porocuntes. BeisicHsIOT
BJIMSIHUE OKPY)KAIOIIUX YCIOBUIT Ha
(GOoTOCHHTE3,BIMSIHUE TEMIIepaTyphl Ha
(boTOCHHTE3, BIUSHUE YTIEKHCIOrO
raza Ha pOToCUHTE3. BBICHSIOT Iy TH
nIepeIBUKEHHS BOJIbI II0 PACTEHHUIO.
KopneBoe naBieHue, TpaHCIHpaLus,
ryrranus. M3yqaor ¢pusnonoruyeckue
0COOEHHOCTHU PAaCTEHUMN pa3HBIX MECT
obuTaHus. BEISICHSIOT pOJIb OTAEIIBHBIX
MHUHEPAIbHBIX JIEMEHTOB B PACTCHHUHU.
M3y4aroT noryiomeHue Boisl KOpHEM U
ee nepeaBUKEeHUE B cTeOeb.
N3yuaroT pu3n0I0rHuecKue u
OMOXMMHUYECKHE OCHOBBI JIbIXaHHUS.
Kneroynoe crpoenue nucra.
3HAKOMSATCS CO CTaIUsIMU POCTA
nobera. BoisicHstoT
NPUCIIOCOOJIEHHOCTh PACTEHHH K cpeie
obuTaHus. 3HAKOMCTBO C
MOPO030yCTOHYUBOCTBIO PACTCHHH.
N3yuenne npucnocobIeHHOCTH
pacTeHHii B HaIlled MECTHOCTH.
3HAKOMCTBO ¢ (paKTOpaMu, onpeze-
JISIFOIIMMH Pa3BUTHE PACTEHHIM.
3HAKOMCTBO C MPUCTIOCOOICHUSIMHU K
OIBUICHUIO Y pacTeHuil. BereratuBHoe
pa3sMHOXeHHEe pacTeHuid. [IpuBHBKa.
BeInonHeHue pa3aMyuHbIX ONBITOB 110
U3Y4YEHHIO PaCTEHHUI U COCTaBICHUE
IPOEKTHBIX U UCCIIEI0BATEIbCKUX
pabot. Co3nanue npe3eHTaIuH,
nyOJIMKaluy, cTeHAa.apboMa.




XOJIOZOCTOMKOCTb PACTEHHM.
Pa3Butue u pasmMHoKeHHe
pactenunii. OcobeHnocTH
CTPOCHHUSI OPraHOB
Pa3sMHOXEHHUS PaCTEHUH.
[Ipucnocobnenus k
OIBUICHUIO Y PACTEHHH.
BereraruBHoe pa3MHOXKEHHE
pacteHui. XXu3Hb pacTeHus
KakK I1eJI0T0 OpraHu3Ma

3auMTa npoeKTa

Tema 3.
UccnenoBanus us
JKA3HH KUBOTHBIX

(204acos)

OcHOBHBIE METOIBI
HCCIICZIOBAHHS 32 KHU3HBIO
JKHBOTHBIX.

becno3BoHouYHbIE

*uBOTHBIE. [IpocTelimue u
KUIIEYHOIIOJIOCTHBIE.
[Tponeccer
KHU3HEIEATSTIBHOCTH
NpOCTEHINHX.
Pazppaxumocts. [Iutanue.
Brinenenue. JIpuxenue
IIPOCTEUIINX U
KHIIIEYHOIIOJIOCTHBIX.
Crpoenue Tena
XHUBOTHBIX.OCOOEHHOCTH
CTpOeHUS U (PYHKIIUU KOXKHU U
ee mpou3BOAHbIX. Mopdoio-
rHYecKue U PU3U0JIOrHYECKHE
0COOEHHOCTH KOXHBIX JKEJIe3.
CBs13b MeXIY
($uU3HOIOTHYECKOH
JIEATEBHOCTHIO OpraHu3Ma
YKUBOTHOTO M €r0 CTPOCHHEM.
[Tnockue u KoJIbYATHIE YEPBH.
JIBm>xeHue uepseil.
Paznpaxumocts. [Iuranue.
Ponb noxzaeBbix yepseil B
NepPEMEIIUBAHUH TTOYBBIL.
[TusiBkU: 0cOOeHHOCTH
CTPOCHHUSI, ITUTAHUS,
JIBUKECHHUS. 3HAUCHHE THSBOK.
[TumeBapenue. CymHoCTh
nporecca MUIIEeBapeHus y
0€eCII03BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX.
DBOJIIOLUS CUCTEMBI OPIraHOB
ITUIIEBAPEHUSI.

Jprxanue. @usnonorus
JnpixaHus. OOMEH BELIeCTB U
sHeprun O6MeH
MHUHEPAIbHBIX BELIECTB U
BOJIbl. BUTaMUHBL

3HAKOMSTCS ¢ OCOOCHHOCTSIMHU
HCCIIEZIOBAHUS 32 )KU3HBIO )KUBOTHBIX.
3HAKOMSTCS C 0COOEHHOCTSIMH
cTpoeHus ¥ Gpuznonoruen
©€Cr03BOHOYHBIX M TI03BOHOYHBIX
XHUBOTHBIX. [IpOBOJSAT OIIBITHI 110
M3YyYEHUIO BHEIIHETO CTPOCHHUS
IPOCTEUIINX KHUBOTHBIX. M3ydaror
BJIMSIHUE BHEIIHEH cpe/ibl Ha
OpPraHU3MBbI U UX IIPUCIIOCOOIEHHOCTD.
VYuatcst GuKCHpoBaTh HHPOPMALIHUIO C
nomoisio uHecTpyMeHToB UKT;
OCO3HAHHO M NMPOU3BOJIBHO CTPOUTH
COOOIIEHHS B YCTHOM U IMUCbMEHHOM
(bopme; CTPOUTH JIOTHYECKOe
paccyK/ieHHe, COCTaBJIATH ILJIaH
MCCIIEIOBAHHS U BBIIEJIATH IJIABHOE B
npe3eHTaiuu Co3/laHue Npe3eHTaluHy,
nyOJMKanuu, creHaa.apboma.
3amura npoeKTa




Tepmoperynsmus.
[TpucnocobaeHHOCTH X001~
HOKPOBHBIX H TEIUIOKPOBHBIX
YKMBOTHBIX K H3MEHEHUSAM
TeMIIepaTyphl.

JKenessl BHELIHEH, BHYT-
PEHHEH U CMEeIaHHOMH
CEKpEeLUU.

Hepsnas cucrema u oprasbl
4yBCTB. Pa3paxumocTs u
IIPOBOJUMOCTB. Y CJIOBHBIE U
6e3ycioBHBIE pedIIeKChI.
DBOIIONUS BBICIIEH HEPBHOM
nesirenbHocTd (BHJT) y
IIO3BOHOYHBIX JKUBOTHBIX.
Amnanusatopsl. [loBenenue
’KUBOTHBIX. BeipaboTka
YCIIOBHBIX pe(IeKCOB Ha
JIeHCTBHE pa3IHYHBIX
pasapaxkuTeneil y pa3HbixX
IpYIII OPraHU3MOB

Tema 4. YenoBek kax
00BEKT
HCCIe0BaHUs B
Ouomnoruu (154)

OcobenHoctu
9KCIEPUMEHTAIBHOU PabOTHI
C 4eJI0OBEKOM. YepThl
CXOJICTBA ¥ pa3JINYHS C
JIPYTUMHU TpyIIIIaMu
YKHUBOTHBIX.
Heiiporymopanbsnas
perymnsauus GyHkuui op-
ranusma. ['ymopanpHas
perysnus GpyHKIuii opra-
Hu3Ma. HepBHas perynsius
GbyHKIMI opranusma.
QyHKUHOHATBHBIE CUCTEMEL.
besycnoBublie pediiekcs
YeoBeKa.

BuyTtpennss cpena
opranusMma. [locrostHCTBO
BHYTPEHHEH CpeJibl
opranusma. ['omeocras.
KpoBs. Knunnveckuii ananus
KPOBH Y€JIOBEKa. 3alllUTHEIE
CBOMCTBA KPOBH.
CBepThIBaHHE KPOBH.
Nmmynuter. Tkanesas
HECOBMECTHUMOCTE. [ pymmbr
KpoBH. OnpeneneHue rpyI
KpoBH. [lepenBanue KpoBH.
Crpoenue u GpyHKImMU
OpraHoB KpOBOOOpaIeHus.
Mopdonorus u dpusuonorus

cepaua. Onepanuu Ha cepare.

3HAKOMATCS ¢ 0COOEHHOCTIMH
SKCIIEPUMEHTAIBHOU paboThI C ye-
nosekoM. HaxonsT 4eptsl cxoacTsa u
pasyInyus C APYTUMH TPYyTIIaMu
XHUBOTHBIX. [loaroroBka
060pyIOBaHHUS VIS OIIBITOB.
3HaKOMSITCS C OCHOBHBIMH
(GHU3MOIOrHYECKHUMHU CBOMCTBAMH
yesoBeka Heltporymopansuas
perysnus GyHKIME opranu3ma.
BuyTpennsist cpena

opranusma. ITocTossHCTBO BHYTpeHHEIH
Cpezbl OpraHu3Ma. Yuarcs onpeessaTh
IPYIIBI KPOBH. 3HAKOMSTCS U y4aTCs
NpueMaM peaHMMalUOHHbIX ICUCTBUMI.
3HAKOMSATCS CO CIIOCOOAMH JbIXaHHUSI.
3HaKOMSTCS C

METO/IaMH U3ydeHUs QYHKITHI HIIe-
BapUTEIIbHBIX JKeJle3.

Yuyarcs onpenensts 00beM IaMsITH,
BBICHSIOT CIIOCOOBI 3aIIOMUHAHKS 1
Pa3BHTHS NMaMATH U 00bEMa BHUMAHHSL.
ITpaBuna 3anomunanus. OnpeeneHue
THIIOB TEMIIEpaMEHTa. DMOIIHH H
MuMHKa juna. [Iposogsar
HCCJIEIOBAHUS U COCTABJISIIOT OTYETEI
1o remam: 1.Biusuue dpusznueckux
Harpy3oK Ha pa3BUTHE MBILIEYHOMH
CHCTEMBI

2. VicTopust OTKPBITUS KIIETKH

3. BpeHble IPUBBIYKY U UX BIUSHHE




Peanumanus. [Ipuemsr pe- Ha 3/J0pOBBE YeJIOBEKa
QHUMALMOHHBIX JICHCTBUH. 4. CriocoOBl yIyqIeHus aMsITy.
[TpoBoxsmias cuctema Cosznanue npe3eHTalu, myOaIuKalu,
cep/ua. JIBimxeHue KpoBH 10 | cTeHaa.anpboMa.3ammuTa npoeKTa
cocynam. Jlpixanue.
Bosaymnas cpena.
["a3000MeH B JI€rKHX U
TKaHSX.

[TumeBapenue. [IuraTenbHbIe
BEIIIECTBA U ITUILEBBIE
IPOAYKTHL. MeTOobI H3y4YEeHHUs
(GYHKIHIA THIIEBApPUTETBHBIX
xene3. BHI u

ncuxosorus. [Tpoucxoxnenue
¥ HEKOTOPBIE OCOOEHHOCTH
ncuxuku. OTpaxxeHue B
YKUBOH U HEXHBOM IPUPOIE.
OmrymieHue U BOCIIpUATHE.
Wnmo3uu, npeacTaBIeHus
namsaTH, Habmoaenus. Or-
pezneneHne o0beMa NaMsTH,
oObeMa BHUMaHus. [lamMsTh,
MBIILIEHUE, pedb. Bubl
naMsTH. 3aKOHBI TaMSTH.
[TpaBuiia 3annoMUHAHUS.
N3y4deHue Joruyeckoro
MBILIUICHHUS, BIMSHHAE 11035 HA
pe3yJIbTaT AesTeIbHOCTH.
Omouuu. TemnepameHr.
Xapakrep. Onpezenenue
TUIIOB TEMIIEPAMEHTA.
OMOIIMK ¥ MUMHUKA JIHLA

Tema 5. ['enetuka kak Hayka. 3HAKOMSTCS C HCTOpUEH
O6mebunonornyeckue | OCHOBHBIE METOJBI U3YYCHUSI | BO3HUKHOBEHHUS HAyKH I'€HETHKA.
HCCIIE/IOBAHUS T€HETHKH. 3HAaKOMSTCS ¢ OCHOBHBIMH METOJJaMU
(104acos) [TpucnocobneHHOCTH U3Y4YEeHHS T€eHEeTHKU. MoieTbHBIN
OpPraHu3MOB H €€ OTHOCH- OOBEKT reHETUKH — IUIOJI0BAst MyIIKa
TEJILHOCTD. npo3o¢una. Conepxanue qpo30Qpui Ha
Brusinue 5K0I0ru4eckux NHUTaTEeNBHBIX cpesiax. Pemator 3aqaun
(baxTOpOB HA OPraHU3MBI. Ha Haclle/IOBaHUs NPU3HAKOB B F| npu

DKOJIOTHYECKUf MOHUTOPUHT. | MOHOTHOPUIHOM H AUTHOPUAHOM
OrmpezienieHre COEPIKaHus B | CKpELMBaHUH.

BOJIE 3arpsI3HSAIONIUX N3yyaror npucnoco6IeHHOCTh
BEIIIECTB. OpraHu3MOB U €€ OTHOCUTEJIbHOCTb.
DKOJIOTHYECKHe W3yyaror BIMsHUE 3KOJIOTHYECKUX
XapaKTEPUCTUKH BUJA (baxTopoB Ha opraHu3MslL. [IpoBoasT
(aKoNOruYecKas HUIIA) 9KOJIOTUYECKUII MOHUTOPHHT.

Onpenenﬂ}oT COACPIKaHU B BOIAC
3arpsA3HSAOIINX BEIICCTB.
CocCTaBIISIOT 9KOJIOTHYECKHE
XapaKTCpUCTUKH BHU/A. CocraBisoT
OTYETHI IIPOCKTHBIX U




HCCIIEZIOBATENICKUX paboT 10 TeMaMm:
1.Hay4Hble OTKPBITHS B FEHETHKE.

2. Bausnue sxonoruyeckux GpaxTropos
Ha OPraHU3MBI.

3. 3aBHCUMOCTb BHJOBOIO
pa3Hoo0Opa3us OT IKOJOTHYECKUX
ycnosuil. Co3nanue npe3eHTanuy,
nyOuKanuy, cTeHa, aboomMa.3ammura
IIPOEKTa

Conepsxanne Kypca BHeypo4Hoii AesTeabHocTH «[IpakTHYecKkast GHOIOrH

Tema 1 buoJsiorus u odacTu uccjexoBanus. (34)

Beenenne. buonorust u 061acTy HCCIeI0BaHMI, BO3MOXKHOCTH IIPUMEHEHHS PE3yIIbTATOB
uccienoBanus. CaMble HHTEpPECHbIE HayYHBIE OTKPHITHA B Guonoruu. Onucanue 3a1a4 1 o6meit
CTPYKTYpBI HCCJIE/IOBATEIILCKON ACSATENBHOCTH. PaGoTa ¢ KHUTroM, Hay4HOi JIMTEPaTyPOIi.
Vcnionb3oBanne 06pa3oBaTebHBIX pecypeoB ceT MHTepHeT. OCHOBHbIE JOCTYIIHBIE METO/IBT
HCCIIEJOBAaHUS

IIpakmuueckue pabomeoi:

Hcnone3oBanue 06pa3oBaTeIbHBIX peCypcoB ceTd MHTepHerT.

ITpaBuia opopmiieHHEe HAOITIOCHUIA.

Tema 2.McceoBanust M3 KU3HU pacTenuii. (204)

[IpaBuna paboTel ¢ MEKPOCKOIIOM H GHoNornyeckum 060opyaoBanueM. TexHuka
0e30macHOCTH.

Oco6eHHOCTH HCCTEN0BAHKS IO H3YUEHHIO KU3HH pacTeHuid. [[oAroToBUTebHbIE PaGOTHI [0
y4eOHBIM OIIBITAM C PAaCTECHHSIMHU.

Crpoenue ¥ XUMHYECKHI COCTAB KJIETKH pacTeHuil. OpraHbl PaCTEHHI U UX KJIETOYHOE
crpoenue. Kierounas mem6pana u ee pyHkuun. OCHOBHBIE BEIIECTBA PACTUTEILHOMN KIIETKH.
Ipurorosiienne Mukponpenapara # paccCMOTPEHHE PACTHTENBHOM KIETKH B MHKPOCKOIL.
OmbITEI 10 MOCTYTJIEHUIO BEIIECTB B PACTHTENBHYIO KIIETKY.

HcTopust OTKpBITHS M H3y4YeHHS KIIETOYHOTO CTPOEHHS pacTeHHil. OCHOBHbIE CBOMCTBA
LUTOITa3Mbl. J[BHXKEHHE IUTOILIa3MbI B KileTke. Opranouabl KIETKH. BKITIOUeH s 1 3anacHble
BEIIECTBA B KieTKe. Kpucraumyeckue BKIIOUEHHs B KJIE€TKe. 3HAYEHUE 3aMacCHBIX BEIECTB B
KJIETKE.

®otocunres. Micropus oTKpeITHA Iponecca porocunTesa. JIMCT Kak opran GpOTOCHHTE3a.
Xnopomnactel 1 xnopopur. KocMudeckas poJib 3eJI€HOr0 pacTeHHs. MexaHu3M U XUMH3M
nporecca GorocunTesa. BiusHue okpyxaromux ycnosuit Ha GpoTocunTes. Biusuue
TeMIIepaTyphl Ha poTocuHTe3. BiusHue yriexucioro raza Ha GoToCHHTE3

Bomeiii pexnm pactennit.Pons Bojsl B xku3nu pactenuit. [lorommenue BosI KOPHAME
pacrenuii. [IyTH nepe/BrKkeHus BoMbl 10 pacTeHuio. KopHeBoOe naBienue, TpaHCIHpanys,
ryrrauus. Msydenne pusnonornyeckux 0co6eHHOCTEl pacTeHuit pa3HbIX MecT OOMTAHHS.
Crpoenne kopus. CTpoeHHe KOHyca HapacTaHus KOPHSI IIIEHUIbL. POJIb OTaeIbHBIX
MHUHEPAIbHBIX JJIEMEHTOB B PACTEHHH. VI3yueHue MorIomeHns BOAbI KOPHEM U ee
NCPEBIKEHUE B CTEOEIDb (KOPHEBOE JaBJICHHE).

Hpixanue. 3Ha4eHNE NBIXaHUS B KU3HU pacTeHuil. DU3HONOTHYECKHE U GHOXMMUYECKHE
OCHOBBI JibIXanus. Kiietounoe ctpoenue nucra. IToriommenue KUCI0po/a pH TbIXaHHH JIHCTHEB,
CTeOJISI U KOPHSL

Poct u nBwxenue pacrenuii. O61ue MOHATHS 0 pocTe pacTeHnii. Pasbl pocra. BHyTpenHue
yenoBus pocta pactenuit. Konyc napactanus creGs. Poct noGera. PasapaxuMocTs pacTeHuii.
JlBrmkenne pactenui. JluctoBas mosanka. @oroTponusm, reotpornusm. Hactuu u HyTAaIlUH.
PocToBble 1BHKEHHUS pacTeHHit O/ BIUSHHEM CBETA — TPOITH3MBL

IIpucrnocobneHHOCTh pacTenHii k cpesie o6utanus. [TepHoanyecKue BICHHS B KU3HH
pacrennii. Jlucronan. Ilepros mokost. 3MMOCTOHKOCTD M XOJIOM0CTORKOCTD pacTeHuii.




Mopo3oycToiftunBOCT pacTeHuil. M3yuenne npucnoco0IeHHOCTH pacTeH i B HaIIeH
MECTHOCTH.
Pa3BuTHe U pa3MHOXKeHHe pacTeHuil. UHauBHyansHOe pa3BuTHE pacTeHuii. @akTopsl, onpe/e-
JSIOLIKE pa3BUTHE pacTeHH. PasMHoxeHue pactenuit. OCOOEHHOCTU CTPOEHHUS OPraHoB
pasmHokeHus pactenuit. [Tsuibna. I'erepocTunus (paznocronbuarocts). Ilpucnocobnenus k
OIBUIEHHIO y pacTeHuil. BereraruBHoe pa3mHoxenue pactenuil. [IpuBuBka. XXusHp pacrenus
KakK IeJIOr0 OpraHu3Ma.
JlabopaTopHbIii NIPAKTHKYM:

1. Texuuka 6e3omacHocTH. [IpuroroBnenue Mukporpenapara pacCTUTEIbHON KIETKH.

OMnBITHI MO MOCTYIUICHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.
3. Buusaue Temneparypsl Ha ¢poTocunTe3. IlocTpoenue TeMneparypHoii KpuBoii. Biusinue
YIJIEKUCIIOrO ra3a Ha (POTOCUHTE3.

4. BouHBI peXXUM paCTEHH: UCTIAPEHUE BOJIbI TUCTHSIMH IIPU Pa3HBIX BHEIIHUX YCIOBHSX.

5. W3yuyeHue CTENEHU 3arpsi3HEHHs] BO3/AyXa 110 JIUCTHSIM.
HccnenoBaresbcKue H NPOEKTHBIE PadOThI:
1.BimsiHue akTopoB BHELIHEH Cpelibl HA POCT U Pa3BUTHE PACTEHHIA.
2.BnusiHue TeMnepaTypHBIX YCJIOBUN M YIJIEKUCIIOTO ra3a Ha mpoiece (OTOCHHTE3a.
3.0Openenenue CTENEHH 3arpsi3HEHUs BO3/lyXa 10 JIUCTBSIM PAaCTCHHUH.
4.Ce30HHbIC U3MEHEHHS B KM3HH PACTCHHH HAIlEH MECTHOCTH.
Tema 3. UcciienoBanusi H3 )KH3HU KUBOTHBIX (20 yacoB).
OCHOBHBIE METOIbI HCCIIEIOBAHUS 32 )KU3HBIO KUBOTHBIX.
Becno3Bonounble xuBOTHBIE. [IpocTelimue u kumeynononoctHsie. [Tpoueccs
XKU3HEJEeATeIbHOCTH IpocTeiimmx. Pazapaxkumocts. [Turanue. Beinenenue. J[Buxkenue
INPOCTEHIINX ¥ KHIIEYHOIIOJIOCTHBIX.
Crpoenue Tena )KUBOTHBIX. OCOOEHHOCTH CTPOCHHS H QYHKIIHH KOXKH H €€ IIPOU3BOIHBIX.
Mopdonoruueckue u puznonornyeckue 0COOEHHOCTU KOKHBIX Kene3. CBs3b Mex1y
(HU3HOTOrHYECKOH IeATENILHOCTHIO OPraHi3Ma XHUBOTHOTO U €ro cTrpoeHueM. [lnockue u
KoJIbYaThle YyepBHU. J[Brxenue yepseil. Pazapaxxumocts. [Tutanue. Ponb 10k aeBbIX uepBeil B
nepeMenIBaHuy MO4BbI. [IUABKH: 0COOEHHOCTH CTPOCHUS, IUTAHUS, JBH)KEHHS. 3HAYCHUE
IHSIBOK.
[Tumesapenue. CyImHOCTH NpoLecca MUIEBAPEHHUS y OECIIO3BOHOYHBIX M TO3BOHOYHBIX
YKMBOTHBIX. DBOJIIOIHS CUCTEMBI OpPraHoB NuiieBapeHus. [IumeBapenye B poTOBO# MOJIOCTH U
xemyake. [lumeBapenue B jennyike XKBayHbIX KUBOTHBIX. [ [MIleBapeHne B KMIICUHUKE.
[TuratensHble BemecTBa. KayecTBeHHbIe peakuuu. OepMEHTAaTUBHBIN XapaKTep peakIiuii
paclLIeIUICHUs] TUTATENIbHBIX BEIIECTB.
Jpixanue. @U3HOIIOTUs AbIXaHUS. 3aBUCUMOCTD JIBIXaHUSI aHAMHHUH OT YCJIOBHif BHEIIHEH
cpensl. OCOOEHHOCTH JbIXaHUs IITUI] U HBIPSIOIHMX KUBOTHBIX. OOMEH BEILIECTB U SHEPTUH.
[Turanue. OOMeH BemmecTB — OCHOBHAs (pyHKIHUs )Ku3HU. OOMeH OenkoB. OOMeH yriieBo10B U
kupoB. OOMEH MHHEpaAJIbHBIX BEIIECTB U BOJbI. BUuTamMuHbl. BHENIHME NpU3HAKU aBUTaMHHO3a.
OOMeH sHepruu B opranusme. BiausiHue remnepaTrypbl Ha aKTUBHOCTD JKUBOTHBIX U OKPAcKy
tena. Tepmoperyssmus. [IpucriocobaeHHOCTh X0JI0JHOKPOBHBIX M TEIJIOKPOBHBIX JKUBOTHBIX K
U3MEHEHUSIM TeMIIepaTyphl.
BuyTtpennss cexpenust. JKene3bl BHeIIHEeH, BHyTPEHHEH U CMEIIaHHON cekpeluy. BHyTpeHHs s
CEeKpeIHsl y BBICIIUX XHBOTHBIX. ['OPMOHBI U HX BJIMSIHHE Ha OpraHu3M. Jlakranus.
OO6pa3oBaHuE U BBIIETICHHE MOJIOKA.
Hepsnas cucrema u opransl 4yBCTB. Pa3apaxuMocTs U IPOBOAUMOCTE. Pa3BUTHE HEPBHOM
CHCTEMBI M BPOXKJIEHHOE MIOBEJICHUE )KUBOTHBIX. Y CJIOBHBIE U 0€3yCIIOBHBIE pedIeKCHI.
OBomonus BeicuIel HepBHOH nesrenbHocTd (BH/L) y M03BOHOYHBIX )KUBOTHBIX. AHAJIN3ATOPBIL.
[ToBenenue »xuBOTHBIX. BeipaboTka yCIOBHBIX pehIeKCOB Ha JeHCTBHE Pa3IMYHBIX
pazpaXkuTesnel y pa3HbIX IpyII OpraHu3MOB.
JlabopaTopHblii NPAKTHKYM:

1. Peakuus npocTeidmnmx Ha pa3IMyuHbIE Pa3paXXUTEH (COJIb, YKCYyCHAst KUCIIOTA, CBET).



Peakuus 10o>1eBOro 4yepBs Ha JEHCTBHE PA3IMYHBIX pa3IpakKUTeNeH.
JIBIOKEHHE MEMLIUHCKON ITUSBKH.
JleiicTBHE ey IOUHOro coKa Ha 6estok u Kpaxmail. L{BeTHbie peakuun Ha GEIIOK.
BnusHue TemMnepaTypsl Ha aKTHBHOCTh 36MHOBO/THBIX.
HccaenoBareibcKie U MPOEKTHBIE padoThI:
1.MomudukaruoHHass HK3MEHYHBOCTH JKUBOTHBIX.
2. [Ipocreiiue Kak noKa3aTeslb YACTOTHI BOJOEMOB.
3. DKOJIOrHYEeCKHe MOCTIECTBHS U UX BIIUSHUE HA KUBOTHBIX.
4. Posib MEAMIIMHCKUX NUSBOK B )KM3HH YEJIOBEKA.
Tema 4. YUesnroBek Kak 00beKT HecIe10BaHUA B OnoJioruu (154)
Oco0EHHOCTH IKCTIEPUMEHTAIIBHON pabOThI C YETIOBEKOM. UepThl CXOJICTBA U Pa3JIUYHS C
JPYTHMHU IpynnaMu )XUBOTHBIX. [loaroToBka o60pynoBaHust JUIsl OTIBITOB.
Perynsauus ¢pynxnuii opranusma.Opranusm kak nenoe. HeiiporymopansHas perysisius
Gbyukimii opranusma. ['ymopanbHas peryisinus GyHkiuii opranusma. HepeHast perysius
¢bynkimii oprannzMa. OyHKIMOHAIBHBIE CUCTEMBI. bedyciioBHbIE peduiekchl uenoBeka.
BuyTtpennsis cpesia opranusMa. IlocTossHCTBO BHyTpeHHEH cpeibl opranu3Ma. ['omeocras.
KpoBb. Kiiunuueckuii anaius KpoBH 4eIoBeKa. 3allUTHHIE CBOMCTBAa KpOBU. CBEpTHIBaHHE
kpoBH. IMMyHHTeT. TKaHeBass HecoBMeCTHMOCTB. I'pymnnel kpoBu. OnpeziesieH|e rpyII KpoBH.
[lepenuBanue KpoBH.
Crpoenue u GyHKIUH OpraHoB KpoBooOpareHnus. Mopdosorust u ¢pusunosorus cepaua.
Onepanuu Ha cepaue. Peanumanus. [Ipuemsl peanuManuoHHbIX aercTuii. [IpoBosias
CHCTEMa cepALa. DIEKTPHUECKHE SBJICHUS B cepAle. ABToMaTus cepaua. Perynsmus cepaeunoit
nesrenpHOCTH. [lynbe. JIBuKkeHHe KpoBH 110 cocyaM. OyHKIIMOHATBHEIE IPOOKI.
Jlpixanue. Bo3aymnas cpena. ['a3000MeH B JIerkuX U TKaHsX. J{pIXaTeIbHbBIE JBUKCHHUS.
Perynsus neixanus.
[TumeBapenue. [IutaTenpHble BEIECTBA M MUIIEBLIE IPOAYKTHL. MeTo1bI H3ydeHus (yHKImi
NUIIEBapUTENbHBIX JKene3. [lepeBapuBanue U BcachlBaHUE MUINU. Perysius nuieBapeHusl.
[Tonnep:kanue NOCTOSTHCTBA MUTATEIBHBIX BELIECTB B KPOBH. LIEHTPBI ro10/1a U HACBILICHHUS.
BH/I u ncuxonorus. [IpoucxoxaeHue 1 HEKOTOpbIe 0COOEHHOCTH NCUXUKU. OTpaXkeHHe B
’KUBOM U HeXUBOH npupoe. Ouyienue u Bocnpustue. Vumo3uu, npeactaBieHus maMsaTH,
Habmoaenus. Onpenenenne ooGbeMa namsaTH, o0beMa BHUMaHus. [laMsTh, MBIIILIEHHE, PEYb.
Bunapl namstu. 3akonsl maMsTy. [IpaBuna 3anoMunanus. M3yyeHue JJIOrHyeCcKOro MIILICHHUS,
BIIMSIHUE T103bI Ha pe3yJbTar AesTenbHocTd. Omonuu. Temnepament. Xapakrep. Onpenenenue
THUIIOB TEMIIEpaMEHTa. DMOLIUU U MHMHKA JIHLIA.
JlaGopaTopHblii NpaKTHKYM:

1. OmnpeneneHue 4acTOTHI CEPACUHBIX COKPAIIEHHUH B 3aBUCUMOCTH OT (PU3HUECKOM
Harpysku.
ITpuemsl peaHMMaLlMOHHBIX JICHCTBHH.
MHUKpPOCKONINYECKOE CTPOCHHUE KIIETOK
Hapymenue cBOMCTB O€IKOB IpHU IEHCTBHH Ha HUX AJIKOTOJISL.

5. JleiicTBue aHTUOMOTUKOB Ha ()EPMEHT CIIFOHBI.
HccaenoBaresbcKie U NPOEKTHBIE padoTHI:
1 .Bnusinue pusnyeckux Harpy3oK Ha pa3BUTHE MBIIIECYHON CHCTEMBI
2. UcTopHst OTKPBITHS KIIETKH
3. BpeiHble NPUBBIUKY U UX BJIUSHHE Ha 3JI0pPOBbE YEJIOBEKA
4. CriocoOBl yIydIleHHs TaMSITH.
Tema 5. O6medononornueckue uccenopanus (10 yacon)
I'enetnka xak Hayka. OCHOBHBIE METO/IbI H3YYECHHUS T€HETHUKH. MOIEIbHBINA 00BEKT FeHETUKH —
IUI0/10Bas MyIKa Jpo3oduia. Conepxanue Ipo30Qui Ha MUTATENIBHBIX CpeaxX. AHaIu3
HacJIe/I0BaHus NIPU3HAKOB B F| mpu MOHOrUOpUIHOM M JUrHOPHUIHOM CKpEL[MBAHHH.
[Tpucnocob1eHHOCTh OPraHU3MOB U €€ OTHOCHTEJIBHOCTb.

ok ab o o
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Biusaue 5K010ru4eckux pakTopoB Ha OpraHU3MBbl. DKOJIOTHYECKHH MOHUTOPHUHT.
Omnpenenenne cofiep>kaHus B BOJE 3arps3HSIONIMX BEIIECTB.

DKOJIOTHUECKHE XapaKTEPUCTUKHU BH/IA (9KOJIOTHUECKAS HULIIA).

JlabGopaTopHbIii IPAKTHKYM:

1. Amnanu3 HacieI0BaHUS NPU3HAKOB B F| IpH MOHOrMOPHIHOM U AUTHOPHIHOM
CKpEIIMBaHUHU (Ha IMPHUMEpEe MYIIKU ApO30(UIIE).

2. OneITHI IO M3yYEHHIO IPUCTIOCOOICHHOCTH OPraHU3MOB K YCJIOBUSIM CYLIIECTBOBAHHSA:
IpeBpalleHne Ha3eMHBIX (JOpM pacTeHuii B BoHYIO Gpopmy ¥ HA06OPOT (TpajecKaHIus,
BOJIOKpac, rurpoguia).

3. CocraBieHue 3K0JIOTHYECKOH XapaKTepUCTHKU BHJA, TACIIOPTH3ALUSA KOMHATHBIX
pacTeHui.

HccnenoBarebcKue H NPOEKTHBIE PadoThI:

1 HayuHble OTKpBITHS B T€HETUKE.

2. Biusnue sxonoruyeckux (GakTopoB Ha OpraHU3MBL.

3. 3aBHCUMOCTBBHIOBOTO Pa3HOOOPA3Us OT IKOJIOTHYECKUX YCIOBHIA.

Pazpen 2. KOMIUVIEKC OPTAHU3ALIMOHHO-IIEJAI'OT' MYECKHUX YCJIOBUI
IMPOI'PAMMBbI
2.1. ®opmbl aTTecTAlHH/ KOHTPOJIS.

Jls KOHTPOJIS U OLICHKH PE3YJIbTATOB OCBOEHHS IIPOrPaMMBI BHEYPOYHOM JIEATENHHOCTH
NPOMCXOJUT IIyTEM apXMBHUPOBAaHMSA TBOPYECKHUX pabOT o0Oydarommxcs, HaKOIJIECHHs
MaTepUAJIOB 110 THITY «IIOPTQOIIHOY.

KonTposnr M oLEHKa pe3yJbTaTOB OCBOCHUS NPOTrpaMMbl BHEYPOYHOM JEATEIHLHOCTH
3aBUCHMT OT TEMATHKU M COZEpXKaHHs H3ydaeMoro pasjena. [IpoaykTuBHBIM OyaeT KOHTpPOJIb B
IPOLIECCE OPraHM3alMH CIEAYIOMUX (GOpM NEsATeIbHOCTH: BUKTOPHHBI, TBOPYECKHE KOHKYPCHI,
KBH, posneBble Urpsl, NpoBe/IeHHE OIBITOB H YKCIIEPUMEHTOB.

ITonoGnas opranu3anys y4yera 3HAHHH W YMEHHH JUIi KOHTPOJISL M OLIEHKH PE3YJIbTAaTOB
OCBOCHHSI MPOrpaMMbl BHEYPOYHOH JeATENbHOCTH OyAeT crnocoOCcTBOBaTh (JOPMHUPOBAHHIO U
MOUICPIKAHUIO CHTYALlMM ycrexa Uil Kaxaoro odyJaromerocs, a Takxke OyJaer crnoco6cTBoBaTh
npoueccy oOy4eHHs B KOMaHIHOM COTPYIHUYECTBE, NPU KOTOPOM KaXIblii 0Oydarommuiics
OyJeT 3HaYMMbIM YJaCTHHKOM JIESTEIbHOCTH.

2.2. OueHoYHbIE MATEPHAJIbL.

B xoHue u3yyenus paszena, TEMBI, B KOHIE y4eOHOTO rojia IMpOBOJUTCS UTOrOBas MHHH-
KOH(EpEeHIUs HMCCIEeIOBAaTeIbCKUX, TBOPUYECKUX pabOT, KOTOpas MOINEPKMBAET M Pa3BHUBACT
NO3HABATENIbHbIM ~ MHTEpec  pebaT K  oOwvekram. IlyOnuynas  3ammTa  1IPOEKTOB,
HCCIIEI0BATENILCKUX PaboT, BUPTYaJbHBIX TYpOB IOMOTaeT BbIpAbOTaTh y JeTel CrocoOHOCTH
CHCTEMaTH3HPOBATh U AHAJIM3UPOBATh MOJYYECHHBIH MaTepuall, JOBOAMUTH HAYaTyIO paboTy 0
JIOTHYECKOT0 KOHIIA, IPHOOPECTH OIBIT MIyOJINYHBIX BBICTYILICHHIA.

@opMbl IOABEICHHS MTOTOB IO pa3jieliaM M TeMaM JIONOJHUTEIbHONU 00pa3oBaTeIbHOIM
IpOrpaMMBI: J1abopaTOpHbIE PabOTHI, TBOPYECKHE KOHKYPCHI, BUKTOPUHBI, UTPbI-NPAKTHKYMBI,
AHKETUPOBAHME, aHAJIM3 PE3yJbTAaTOB HAOMIONEHMsA, BBICTABKa, KOHKYpC, TeCT, Oecela, Urpa,
IPE3EHTALUS UCCIIEIOBATEILCKOH paboThI, IPOEKTa.

2.3. MeToanueckoe obecneyeHue MporpaMmai.

@opmbI 3aHATHIL: UIPa, [€10Bas UIPa, ayKIMOH, MCCIIEOBAHME, PAKTHYECKas paboTa,
TBOpYecKas paboTa, TBOpYecKas 1abopaTopHs, BUKTOPHHA, KOHKYpC, Oecena u Jp.

@opMmel  paboTBEl ¢ 00y4arOIUMHCS: COOOLIEHHs YYaIlUXCs, OBPUCTHYECKas Oecena,
9KCKypC B IPOLLIOE, M3TrOTOBJICHHE MOJEJEH, OIBITHI, COPEBHOBAHUS, KPOCCBOP/BI, peOyCHI,
TBOPYECKHE M MPAKTHYECKHE paboThl, paboTa ¢ IOMOJHUTENBHOM JIMTEPATYPOii; UCIIOIB30BAHHE
HarJIsIHOCTH, IMJaKTHYECKOT0 U pa3aTOYHOr0 MaTepuala.

Meroapl, ucnosb3yemble B paboTe: HArJSAHBIN, CJIOBECHBIN, YaCTHYHO-NOMCKOBBIM,
TBOPYECKHIA.

OcHoBHast poBEpKa 3HAHUH MPOBOIUTCS B BUJIE NIPAKTUYECKUX 3aHATHH, U, BUKTOPHH,



KBH,

OJIMMITHA]], KOHKYPCOB.

Kanelmapno-Tema'mqecKoe IJIAHHPOBAHHE

Ne /it

Tembl 3aHaTHII

Bcero
4acoB

TEOop.

NpPaKT

Hara

Tema 1. BuoJsiorus 1 00,1acTH HCCIEI0B

anus. (3 4.)

Brenenue. O6acTu uccieI0BaHui B OMOJIOTHH,
BO3MOXXHOCTH ITPUMEHEHHS pe3yJIbTaTOB UCCIIETOBAHMS.
Cample MHTEpECHBIE HAYYHbIE OTKPBITUS B OHOJIOTUH.

1

1

Onucanue 3a/1a4 ¥ 001meH CTPYKTYphl
HCCIIEIOBATENIbCKOM JiesTeNbHOCTH. PaboTa ¢ KHUTOM,
Hay4HO# uTeparypoil. Mcnons3oBanue
o0pa3oBaTeNbHBIX pecypcoB ceTu MHTepHeT.

IIp.p.Nel « Hcnonvzosanue ob6pazoeamenbHblx pecypcoe
cemu Hnmepnem»

0,5

0,5

OCHOBHBIE TOCTYITHBIE METO/IbI HCCIIEI0OBAHHSL.
IIp.p.Ne2 «IIpasuna oghopmaenue nabniooeHui»

0,5

0,5

Tema 2. UcciienoBanusi U3 ku3HU pacTenuii. (20 4.)

IIpaBuia paboThl ¢ MEUKPOCKONIOM M OHOJIOTHYECKHM
obopynoBanueM. Texnuka 6e3onacHocTd. OcoOGEHHOCTH
HCCIIEIOBAHUS 110 U3YYEHHIO XKU3HU PACTEHUIA.
[ToaroToBUTENBHEIE PAOOTHI 110 yYEOHBIM OIBITAM C
pactenusiMu. OpraHsl paCTeHUH U UX KJIETOYHOE
crpoenue. [IpuroToBieHne MUKpoIpenapara u
paccMaTpUBaHUE PACTUTENBHBIX KIETOK B MUKPOCKOIL.
Jlab.p. Nel «Texnuxa 6esonacnocmu. IIpueomosnenue
MUKpONpenapama pacmumenbHou KIemku»

1

0,5

0,5

XuMHYECKHi cocTaB KJIETOK pacTeHUH. OCHOBHBIE
BEIECTBA PACTUTENILHOM KIIETKH. OIBITHI 110
MOCTYIJICHUIO BELECTB B PACTHTENIBHYIO KIIETKY.
Jlab.p. Ne2 « Onvimel no nocmynieHulo 6eujecms 6
pacmumenvhylo Kiemxy»

0,5

0,5

WcTopust OTKPBITUS U U3yUEHHUS KJIETOYHOI'O CTPOECHHS
pacrenuii. CTpoeHHe pacTHTENbHBIX K1eTOK. OCHOBHBIE
CBOMCTBA LIUTOIUIA3MBI. JIBHOKEHHE LIUTOILIA3MbI B
kierke. Knerounas memOpana u ee QyHKIHUH.
OpraHou/bl KJIeTKH. BKIIOYeHNs U 3an1acHbIE BEIECTBA
B KieTke. Kprucrajuimyeckue BKIIOUEHHUS B KIIETKE.
3HaueHHe 3aIIacHBIX BEIIECTB B KJIETKE.

®otocuntes. icTtopust OTKpbITHS ITpoLiecca
¢dorocunTesa. JlucT kak oprad GorocuHTE3a.
Xopormuiactsl 1 xiopoduiut. KocMuueckas poiib
3eJIEHOTO pacTeHus. MeXaHu3M ¥ XHMH3M IIporiecca
(doTocunTesa.

8,9

Binusinre OKpyXKaroluX yCJIOBUM Ha POTOCHHTE3.
Biusaue TeMnepatypsl Ha GorocunTe3. Biusinue yrie-
KHCJIOrO ra3za Ha ()OTOCHUHTE3.

Jlab.p. Ne3 « BnusHue memnepamypul Ha pomocunmes.
Ilocmpoenue memnepamypHnou kpugou. Bausnue yene-




Kucjioeo easza Ha ¢0mocunme3»

10,11

Boaublii pexxuM pacteHuid. Posb BoJbI B XKU3HA
pacrenuii. [lornomenue Boibl KOPHIMHU paCTEHU.
[Tytn nepensuxenus Bojbl o pacteHuio. Kopueroe
JlaBJICHUE, TPAHCIIMPALIMS, I'yTTALlHsL.

Jlab.p. Ne4 « Boomwiil pescum pacmenuil: ucnapenue
600bl TUCMBAMU NPU PAZHBIX 6HEULHUX YCIO0BUSXY

12

N3yuyenue Gpu3n0IOrH4ecKuX 0COOEHHOCTEH pacTeHUH
pa3HbIX MeCT OOUTAHMSL.

0,5

0,5

13

Crpoenne kopHs. CTpoeHne KOHyca HapacTaHHs KOPHS
nIeHULBL. POk OTAEIBHBIX MUHEPATIBHBIX 3JIEMEHTOB B
pactenuu. M3ydyenue noriomenns BoAbl KOPHEM H €€
nepeaBIKeHNE B cTe0Oesb (KOPHEBOE JaBICHUE).

0,5

0,5

14

Jlpixanue. 3Ha4eHHE JBIXaHHUS B )KM3HU PACTEHU.
®usnonorunyeckue U OHOXUMHYECKHE OCHOBBI JIBIXaHHUS.
Knerounoe crpoenue nucra. [lornomenue kuciopona
IIPU JIbIXaHUH JIUCTHEB, CTEOIIS U KOPHSL

15

Poct u nBmxenue pacrenuit. OO1He NOHATHS O POCTE
pacrenuii. @a3el pocta. BHyTpeHHue ycioBus pocta
pacrenuii. Konyc napacranus cre6is. Poct noGera.

16

PazapaxxumocTs pactenwmii. J[BukeHue pacTeHHIA.
JlucroBas Mo3anka. @OTOTPONIU3M, FE€OTPONIU3M.
Hactuu u nytauuu. PocToBbie IBMKEHUSI pacTeHUH 110
BITMSIHUEM CBETA — TPOIU3MBIL

17

[IpucniocoGeHHOCTh pacTeHuii K cpene oourTa-

Husl. [lepuouyeckue siBICHUS B )KU3HH PACTEHHIA.
JIucronan. Ilepuon nokosi. 3MMOCTONKOCTH U
XOJIOZIOCTOMKOCTh pacTeHuii. Mopo3oycToitunBocTh
pactrenuii. M3yuenue npucnocobIeHHOCTH pacTeHHit B
Hallei MECTHOCTH.

IIpoexm «Ce30nHble usmeHeHus 6 JHCU3HU pacmeHul
Hawiet MecmHocmu

0,5

0,5

18

PasputHe u pasmMHOXKeHHe pacTeHHH. MHauBHIyansHOe
pa3BuTHE pacTeHUH. PaKkTOpEI, ONpeneIIomue
pa3BUTHE PACTCHUH.

Hccneoosanue «Brusinue ¢pakmopog énewneti cpedvt Ha
pocm u pazeumue pacmeHuil»

0,5

05

19

Pasmuosxenue pacrenuit. OcOGEHHOCTH CTPOCHUS
OpraHoB pa3MHOXeHHs pacTeHuil. [Ibutba.
I'erepocTrius (pasHocronbyarocts). [IpucnocobneHus
K OIIBUICHHIO y PACTCHHUH.

0,5

0,5

20

BereraruBHoe pa3mHoxeHue pacrenuid. [IpuBuBka.

21

XKuzup PpacT€HUA KaK HEJIOCTHOTO OpraHu3Mma.

22

Jlab.p. No5 « H3yuenue cmenenu 3aeps3nenust 6030yxa
no NUCMbAMY

23

UccnenoBanue «OnpeneneHne CTENEeHH 3arpsa3HeHUs
BO3/1yXa I10 JINCTBSIM PAaCTEHUI»




Tema 3. UcciienoBaHus U3 JKU3HU KUBOTHBIX (20 yacoB)

24-25 |OcHOBHBIE METO/IBI HCCIIE0OBAHUS 32 )KU3HBIO 2 1
KHMBOTHBIX. becro3BoHOYHbIE XUBOTHBIE. [IpocTeiimue
¥ KHIIEeYHOIOoJIOCTHEIE. [Iponeccsl )xu3HeaeaTeIbHOCTH
npocreimux. Paznpaxumocts. [Iuranue. Beinenenue.
JIBIOKEHHE POCTEUIIHNX M KHIIEYHOIIOJOCTHBIX.

Jlab.p. «Peakyus npocmetiwux Ha pasnuinsle pazopa-
Jlcumenu (Cob, YKCYCHAs KUCIOMA, c8em). »
Hccneoosanue «llpocmetiwue kak noxazamens
YUCMOMmMbl 6000€MOB).

26 |Crpoenue Tena )xUBOTHBIX. OCOOEHHOCTH CTPOEHUS U 1 1
(GYHKIIMH KOXKH U €€ IIPOU3BOAHBIX. Mopdoornyeckue
¥ (PU3HOJIOTHYECKHE 0COOCHHOCTH KOXKHBIX JKeJe3.
CBs13b MeXIy (DHU3UOJIOTHYECKON IS TEBHOCTHIO
OpraHu3Ma >XUBOTHOTO M €r0 CTPOSHHEM.

27-29 |I1nockue u KoJbUaThie YepBU. J[BHIXKEHHE YepBEH. 3 1
Paznpaxumocts. [Tutanue. Ponb noxaeBsix yepseii B
nepeMenMBaHuK MoYBkL. [TusgBKU: 0coOeHHOCTH
CTPOCHHSI, TUTAHUS, IBUKEHHS. 3HAUCHUE MUSBOK.
Hccneoosanue« Ponb MeOuyuHckux nus6oK 6 HCU3HU
yenogekay.

30-32 |I[TumeBapenue. CylHOCTE IIpolecca MUIIEBAPEHHS Y 3 2
0ecro3BOHOYHBIX ¥ MO3BOHOYHBIX JKHBOTHBIX.
OBOJIIONUS CUCTEMBI OpraHoB nuiieBapeHus. [luie-
BapeHHE B POTOBOM NOJOCTHU M xkemyake. [IumesBapenne
B JKEJTyJIKE JKBauHBIX XKUBOTHBIX. [IuieBapenue B
kuieynuke. [TuratensHble BemecrBa. KauecTBeHHbIE
peakin. GepMeHTATHBHBIN XapaKTep peakiuii
pacIeIICHUs] ITUTATEIbHBIX BEIIECTB.

33 | Jerxanue. ®uU3u0JIOrUs IbIXaHUs. 3aBUCUMOCTh 1 1
JIbIXaHHUsI aHAMHHH OT YCJIOBHH BHeIIHeH cpesbl. Oco-
OEHHOCTH JbIXaHHS IITUI] U HBIPSIIOIIUX )KUBOTHBIX.
Hcceneoosanue« Mooughuxkayuonnas usmeH4ugocms
HCUBOMHBIX .

34-35 |OOmeHn BemiecTB u dHepruu. [Iuranue. O6MeH BelecTB 2 2
— ocHOBHas (yHKuus xu3HH. O6MeH 6enkoB. OOMeH
yIJI€BOJOB M XKUPOB. OOMEH MUHEPATIBHBIX BELIECTB
BOJIbl. BuTaMuHbl. BHelIHUe NpH3HaKH aBUTAMUHO3A.
OOMeH >Hepruy B OpraHusme.

36-37 |BnusHKME TeMmepaTyphbl Ha aKTHBHOCTD )KUBOTHBIX H 2 1
okpacky tena. Tepmoperysnsius. [IpucrnocobieHHOCTR
XOJIOTHOKPOBHBIX M TEIUIOKPOBHBIX KUBOTHBIX K
HU3MEHEHHSIM TeMIIepaTyphl.

Hcceneoosanue« Ixonozuueckue nociedcmeust u ux
GIIUAHUE HA HACUBOMHBIX ).

38-39 |Buyrpennss cexpenus. JKene3sl BHEIIHEH, BHYTPEHHEH 2 2
¥ CMEILIIaHHOU CeKpeluu. BHYTpeHHsIs cekpenus y
BBICIIMX JKABOTHBIX. [ OpMOHBI M UX BIIHSIHUE HA

opranusM. Jlakranus. O6pa3oBaHue U BBIICICHHE




MOJIOKa.

40-41

HepBHas cucteMa H OpraHbl 4yBCTB. Pa3ipaxuMocTs U
[IPOBOAUMOCTb. Pa3BUTHE HEPBHON CUCTEMBI U
BPOJKICHHOE MOBEJICHUE JKUBOTHBIX. Y CJIOBHBIE U
Oe3ycioBHBIE pedIIEKCHI.

42-43

DBoonus BeIcHIel HepBHOMH nestensHocty (BH/) y
MO03BOHOYHBIX KUBOTHBIX. AHanu3aTtopsl. [loBenenue
JKHUBOTHBIX. BpIpaboTKa ycI0BHBIX pe(IIeKcOB Ha
JIEHCTBUE Pa3/IMYHBIX pa3Jipa’kKUTeledl Y pa3HbIX IPYIIII
OpPraHHU3MOB.

Tema 4. YesroBeK Kak 00bEKT HCCIEI0BAHUSA

B 0HO0J10

rum (154)

44-45

OcoOeHHOCTH KCIIEPUMEHTANIBHON paboThI ¢ ye-
JIOBEKOM. YepThl CXOJICTBA M PA3THYHS C JPYTHMHU
rpymnmnaMu )XuBOTHBIX. [TororoBka o6opynoBanus mis
OIIBITOB.

Jlab.p. « Mukpockonuyeckoe cmpoeHue Kiemok»

2

1

46-47

Perynsius Gpynkuuii opranuzma.Opranusm Kak Iesoe.
HeiiporymopaiibHas peryssiuust GyHKIHH opranuzma.
['ymopanbHas peryssinus QyHKIHNA OpraHu3ma.
Hepauas perynsiuus GyHKIUH opraHuzMa.
OyHKIMOHAIBHBIE CUCTEMBL. Be3ycinoBHbIE peduieKchl
4eoBeKa.

48-49

BuyTtpennsis cpena opranusma. [locrossHcTBO
BHYTpEHHEH cpenbl opranu3ma. ['omeocras. KpoBb.
KnuHuveckuii aHaIu3 KPOBHU YesIOBeKa. 3allUTHBIE
cBoiicTBa KpoBU. CBEpTHIBAaHUE KPOBU. IMMyHHTET.
TkaHeBass HeCOBMECTUMOCTb. I'pymnmb! kpoBH. Omnpe-
Jienienue rpy kposu. [lepenuBanue KpoBH.

50-51

CrpoeHnne ¥ (pyHKIIMU OpPraHOB KpOBOOOpAIIEHHS.
Mopdornorus u ¢pusnomnorus cepaua. Onepanuu Ha
cepaue. Peanumanus. [Ipuemsr peanuManmoHHBIX
neiicteuii. [IpoBoasiias cucrema cepaua.
DJIeKTpHUYECKHE SBJIECHUS B cepie. ABTOMaTHs cepALa.
Perynsuus cepnednoit nestenbHocTH. [lynsc.
JIBM>xeHUE KpoBH 10 cocyaam. OyHKIIMOHATBHEIE
poOBKL.

Jab.p. «IIpuemvl peaHuMayuoHHbIX OeUCMEUL».

52

Jlab.p «.Onpedenenue yacmomol cepoeyHbIxX
COKpawjenuti 8 3a6UCUMOCMU OM PUUYECKOU HAZPY3KUN

33

Jeixanue. BoznymHas cpena. ['a3000MeH B erkux u
TKaHsX. JIpIXaTelIbHbIE IBHKEHUS. Perysius Qpxanusi.

54-55

[Tumesapenwue. ITurarenbHbIe BelIEeCTBA U MUILIEBBIE
IPOAYKTEL. MeTo bl u3yueHus QyHKIMN THIIe-
BapUTENBHBIX XKene3. [lepeBapuBaHue U BcachblBaHUE
numy. Perynsuus numeBapenus. [lognepxanue
TIOCTOSIHCTBA ITHTATENBHBIX BEIIECTB B KPOBH. I[eHTpHI
roJio/ia U HaChIIICHHUSI.

Jlab.p. «Hapywenue ceoticme b6enxkos npu oelicmeuu Ha




HUX QIIKO20JI5).
IIpoexm « BpenHble NIPUBBIYKY U UX BIHSIHHE HA
3JI0pPOBbE YEJIOBEKAY.

56 |Jlab.p. «Hapywenue ceoticme benxkos npu deticmeuu na
HUX QIKO20S).
57-58 |BH/I u ncuxonorus. ITpoucxoxieHue u HEKOTOpbIe

0cobeHHOCTH NCUXUKH. OTpaXkeHHE B )KHBOIM U
HeXHUBOii nipupoe. Omymenue u Bocnpustue. M-
JIFO3UH, IIPEJCTABICHUS IaMATH, HaOronenus. Orn-
peznenenne o0beMa naMsATH, 00beMa BHUMAHHS.
[lamsATh, MBIIIIEHUE, peyb. Bmisl maMaTH. 3aKoHsI
namsity. [IpaBuna 3anomunanus. Usyuenne
JIOTHYECKOT'0 MBIIIJIEHHS, BIUSHHUE 11035l HA PE3YJIbTAT
AeaTenbHOCTH. OMonuu. Temnepament. XapakTep.
Omnpenenenne THIIOB TeMIiepaMeHTa. IMOLMH ¥ MEMUKA
JHIA.

Hccnedoeanue «Cnocobet ynyyuwenus namsmuy.

Tema 5. O6mebuonornueckne uccaexopanus (10 yacon)

59-60

I'enetnka kax Hayka. OCHOBHBIE METOIBI H3YUCHHUSI
TeHETUKH. MozieIbHbIH 00bEKT reHETHKH — IUT0I0Bas
My1ka nqposoduna. Conepxanue apo3odu Ha
IIUTATENILHBIX CpeJiaX. AHAJIN3 HACJIEJOBAHUS
NIPU3HAKOB B F| IpH MOHOrHOPHIHOM U AUrMOPHIHOM
CKpEIIUBaHHH.

IIpoexm « Hayunvle omkpoimua 6 zenemuxe .

61

Jlab.p. « Ananus nacnedosanus npusnaxos 6 F; npu mo-
HOZUOPUOHOM U OULUGPUOHOM CKpewuéanuy (Ha
npumepe MyuKu opo3ogpunot) »

62

[Ipucnoco6ieHHOCTH OpraHu3MOB H €€ OTHOCH-
TEJIHLHOCTb.

63-64

BuusiHue skonornyeckux HakTopoB Ha OpraHU3MBL.
OKonoruyeckuii MoHuTopHHr. OnpeeneHue co-
JCP)KaHUs B BOJIE 3arpSI3HSAIONIMX BEIIECTB.
IIpoexm «Bnusinue sxonozuueckux gpakmopoe na
Op2aHUu3Mbl ».

65

JIab.p. « Onvimel no usyuenuio npucnocobnennocmu op-
2AHU3MOB K YCILOBUSIM CYUYeCMBOBAHUS. NPeBPALYeHUe
HA3EMHbIX opM pacmenuii 6 600HYI0 Gopmy u
naobopom (mpadeckanyus, 6000kpac, zuepoguna)».

66-67

OKOJIOTMYECKHE XapaKTEPUCTUKH BUJIA (3KOJIOrHIeCKast
HULIA).

IIpoexm «3asucumocmo 6u006020 pasnoobpaszus om
9KOJI02UHECKUX YCOBUY.

68

Jlab.p. «Cocmasnenue sxonozuyeckoii
Xapakmepucmuku 6u0a, NacnOpmMu3ayus KOMHAMHBIX
\pacmenuiiy.
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