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1. MosAAcHUTEeNnbHasa 3anucka

MporpamMa BHeypou4HoW aestenbHocTu «MccnepoBanusa B Guonoruu» coctasnieHa ans
yuawmxcsa 10 -11 krnaccoB 1 cOOTBETCTBYET TpeboBaHUAM, NpeAbsaBrseMbIM K METOLMKE
opraHusaummn nccnenoBaTenbCkon 4eATenbHOCTY LWKOJbHMKOB.

Paboyas nporpaMma no BHeypouHou AesTensHocTh «/iccnenosaqus B Gruonorun» packpbisaet
OCHOBHblE pasferbl nporpaMmbl, opMbl U MeToAbl paboTsl ¢ ydawmmnucs. OCHOBHbIM
METOANYECKMM MOAXOL0OM B paMkax AaHHOW NporpaMMbl ABNAETCA HAaTypanuCcTUYEcKnity Noaxon:

06y4eHNe N BOCNUTaHNE AeTeil Ha MPUMEPE XVBbIX, «peasbHbIX» 00bEKTOB, CYLIECTBYIOLLNX B
€CTECTBEHHbIX YCMOBUAX.

Mporpamma «ViccrefoBaHnst B 6Monory» 0THOCUTCA K 0BLLEeNHTENNEKTYanbHOMY HanpasieHuto
BHeypOuYHoii featenbHocTu yyawmxes 10 - 11 knaccos. Cpok peanusauumn nporpammbl - 1 rog.
Mporpamma cocTasrneHa ¢ y4etom Tpebosanuin Proc COO.

Mporpamma BHeypouHo AesTenbHocTy «VccneaosaHns B Guonornu» 10-11 knacckl coctasnera
Ha ocHoBe PeflepanbHOro rocy4apcTBEHHOro obpa3oBaTeNbHOro cTanaapTa cpeaHero ooLero
06pa3oBaHuns, yTBEPXKAEHHOTO Npuka3om MuHWcTepcTBa 0bpasosaHus 1 Hayku Poccuickon
degepaunn ot 17.05.2012 r. (Mpukas Ne 413 «O6 yteepaeHun ®rOC cpenHero obulero
o6pa3oBaHusi»), a Takke Mporpammbl 3NEKTUBHbIX KypcoB. Bronorua. 10 -11 knaccel, (aBTopel: B.
Nn.nACEYHWK, N. B. MopayHosa. CoopHwk 4., n3a. Apoda, 2014).

MporpaMma BHeYpO4HO AesTenbHocTh «ccnenosaqus B bruonoruu» npegHasHadeHa ang
yyatmxcsa 10-11 KnaccoB, yBReKatoLWyxCs NPOEKTHOM 1 UCCnefoBaTeNbCKoN paboTon. B naHHoM
KypCe UMEEeTCsi BO3MOXHOCTb MOBTOPUTL U yriyBuTh 3HaHWa No pasaenav Gruonorvn y4almmucs
10-11 KI1accoB, YTO MOXET NPUroANTLCA NpK nofroToske k EM3, a Takke cdopmnposats
npakTUYecK1e HaBbIKN U PasBUTb NCCINeNoBaTeNb ke YMEHNA yHaLlnXxcs.

®IrOC cpepHero obpasoBaHus TpebyeT ncnonb3osaHna B 0OpasoBaTeNbHOM Npouecce TEXHONOrmNn
[esTeNbHOCTHOrO T1na. MeToAbl NPOEKTHO-NCCMNea0BaTENbCKON AeATeNIbHOCTN ONPeAeneHbl kak
OAHO V3 YCMOBWiA peannaaunm 0CHOBHOW 06pa3oBaTenbHON NporpaMmbi. CoBpeMeHHble
pasBMBatoLLMe NPOrpamMmMbl BKITKOYAKT NPOEKTHYIO AEATENbHOCTL B COAEPKAHNE PasnnyHbIX Kypcos
1 KypPCOB BHEYPOYHON AEATENBHOCTU. 3HaHNA U yMEHUs!, HeOOX0ANMBIE ANA OpraHusaLmm
MPOEKTHO 1 NCCNef0BaTENbCKON ASATENbHOCTY, B OyAyLEM CTaHYT OCHOBOI 151 opraHnsauuu
HaY4YHO-UCCMNEeaoBaTeNbCKol AeATENbHOCTY B By3aXx, KOMnemxax, TeXHUKymax v T.4. Kputepuem
yCMELIHOCTU NOAPOCTKA CTAHOBWNTCA HE CTOSbKO PE3YNbTaTUBHOCTbL B U3Y4EHUM LLKONBbHBIX
NPEaMETOB, CKOJbKO OTHOLLEHME YeroBeka K BO3MOXHOCTAM coBCTBEHHOro NO3HaHWA U
npeobpa3oBaHis MPUPOAbI, UCTOPUM, CaMoro cebs.

B kypce «/ccnenoBanvs B 61010rUn» MOXHO BbIASIUTL TPU OCHOBHbBIX HanpaBneHnA:
1. VlccnenoBaHmns 13 XM3HU pacTeHni.

2. VlccnepoBaHnsg N3 XXU3HU KNBOTHbIX.

3. Buonornyeckne nccnegoBaHns YenoBeka.

Tawke NPEAoXeHo HeCKONbKO PaboT JKOOrMYeCckon HanpasIeHHOCTU.

Llenb Kypca:

-paclwypeHue Kpyrosopa no 0CHOBHbIM BOMpocam Bbuonoruu,;

- pasBuTWE NCCNENOBATENbCKUX YMEHNI.

3apauu:

- pacLUNpKTL KPYrosop y4alluxcs no oTAeNbHbIM BONpocam husmonoruy 1 aHaToMum XnBbIX
00BEKTOB,



- NOKa3aTb 3aBUCUMOCTb XXNBbIX OPraHn3mMoB OT p83HOO6pa3HbIX 3KOJTOrnM4yecKkmnx CbaKTOpOB;

- MPOAOIHKUTL PasBUTUE CMOCODHOCTU yHalwmxcea K MbICNUTENbHbIM onepaunamm — aHanunay,

CWMHTE3Yy, CpaBHeHWto, 0000LLEeHNIO, Knaccudukaumumn, a Takke UX NPON3BOLHbLIM — TBOPYECTBY U
abcTparmpoBaHunio;

- NPOAOIMKNTb o6yquV|e LLIKONbHWKOB criocobam caMoCTOATENbHOM opraHunsauumn yqe6H017|

AEATENBHOCTY — MOTUBALINW, NIGHUPOBAHMIO, CAMOKOHTPOSI0, pedekcumn Npu BbIMOHEHN
MccneaoBaTenbCkmx U NPOEKTHLIX paboT;

- MPOAOKNTL 0ByYeHMe yyalmxcs paboTe ¢ pasnuyHbIMI NCTOYHUKAMI HCOPMALIMY, BKAKOYAS
9MeKTPOHHbIe 06pasoBaTerbHbIE PECYPChI.

2.06wasn xapakTepuUCcTHKa Kypca BHeYPOYHOIi AesATeNbHOCTHY.

lporpamma BHeypOUHOM AEATENLHOCTY N0 OBLIEUHTENNEKTYabHOMY HaNpaBAeHMIo
«MccnepoBaHus B Gnonorum» B NOMHOM Mepe COOTBETCTBYET MOMOXKEHNAM KOHLUEeNUUn oBy4eHus.

OHa no3BonseT y4alnmMcs 0CyLLECTBUTL 3BPUCTMYECKNE NPOBbl, OLEHNTb CBOM noTpebHocTM 1
BO3MOXHOCTH,

lMporpamma paccuntaHa Ha 68 yacos, no 2 yaca B 10 - 11 knaccax.

Mporpamma cocTasneHa ¢ ydetom TpebosaHuil ®rocC. lMporpamma cogepxuT 3HaHus, KoTopble
BbISbIBAIOT Yy y4aLLMXCs No3HaBaTeNbHbIN MHTEPEC 1 NPeACTaBNAAOT UEHHOCTb MPU NOAFOTORKE K
cAade EI'D no Buonoruu, a Takke Anst 0GyyeHus B Bysax. B 3Tom 3akmoyaeTcs ee MOTUBUPYOLLNIA
noTeHunan. 3HaHus, nosy4eHHbsle npu oby4YeHnn No AaHHoO! NporpamMme, cnocobeTeyoT
(hOPMUPOBAHUIO COLMAnbHO akTUBHOMN MUYHOCTW.

OcobeHHocTI coaepaHns Nporpammbl U BUAbI AEATENLHOCTY YYaLLMXCS B XOAE OBManeHus
SHAHWAMU U YMEHMAMU, NPEAYCMOTPEHHbBIMU NPOrpPamMMOi, AT BO3MOXHOCTb A1 UCMONb30BaHNS
Pasnn4HbIX METOLO0B 1 hOpPM 0ByYeHNs (MHAVBUAYANbHBIX, FPYNMNOBbIX, HATMSAHBIX, COBECHBIX:
TEOPETUYECKNE NCCneoBaHNs, CaMOCTOATENbHbIE IBPUCTUYECKNE NPOBbI).

ConepmaHme nporpaMmmbl pacnpefeneHo BoO BpEMEHU C y4EeTOM ero 40oCTaTouHOCTH 4514
Ka4eCTBEHHOro U3y4eHuns matepunana 1 nonyvyeHuns 3annaHpoBaHHbIX PE3yrbTaToB.

OcHoBHbIe MeToAbl U (hOpMbI paboThkl C AeTbMMU.

OCHOBHbIM METOANYECKUM NMOAXOLOM B pamMKax AaHHOM NporpamMmbl ABASETCS
«HaTypanMcT4ecknid» NoaxoA - T.e. 0byyeHne 1 BocnnTaHue AeTel Ha NpUMEPE XKUBbIX, «pearb-
HBIX» 0OBEKTOB, CYLLECTBYIOLLUUX B €CTECTBEHHbIX YCOBUSX.

CemuHap u nekums kak dopma oby4eHnst npeanonaraet 03HakoMIeHUE YYaLUXCst G OGHOBaMM
nccnenosaTenbCkon paboTbl: NOArOTOBKO K MCCNefoBaTenbckoll paboTe, CocTaBleHeM nnaHa
nccnenosarenibCkon paboTbl, NpoBeAEHUEM VccrefoBaHNs, 0OPMIEHUEM CcCrenoBaTeNbCKoi
paboTbl, NOArOTOBKOW K 3aLUMTe paboThl.

SkCcKypcuoHHas hopma oByueHUs npejnonaraeT 03HaKOMIEHUE YYaLLNXCS C peanbHbIMM
o0bekTamy 1 ABNEHUAMN NPUPOIbI

CamocToaTenbHasa uccrnenoBarenbckasa paboTta yyallmxcs BKIOYaeT: NMOCTaHOBKY Lienei u
3afad nccnenosanus, BbIbop METOAMKN, MNaHMpoBaHWe ncenenosaHus, cbop matepuana, ero
nepsuyHyto 006paboTKy, aHanns 1 OCMbICNEHNE NOMYYEHHbIX AaHHbIX, HanvucaHue oTyeTa (ctatbn,
NpoeKTa), ero 3aWwnTy Ha KoHepeHLUuK.

le/l BbIMOJTHEHNWN CaMOCTOATENbHbLIX UCCef0BaTeNIbCKNX pa60T ydawimeca moryTt
NnoNb30BaThbCA METOAUYECKUMU arilropuTMamMU, KOTOPbIE ABMATCH HEOTHLEMIEMON COCTaBHOM
HaCTbtO MPOrpamMmMbl 1 MO3BOMSAIOT B 00OLLMX HepTax BeCTu nccnegoBaHns caMOCTOATENBHO. CDyHKLUAﬂ

npenonasareneit Ha 3TOM OrpaHNYMBaIOTCS KOHCYbTALMAMU 1 OBLLINM «KYPUPOBAHUEM» npoLiecca
paboTbl.

3. PesynbTaTbl OCBOEHUSA Kypca BHEYPOUYHOI AeATeNbHOCTH.



B pesynbTarte BHEYPOUHOM AEATENLHOCTU Y BbIMYCKHUKOB cpenHelt wkonbl 6yayT chopmMmpoBaHsl
NINHOCTHBIE, NO3HABATENbHbIE, KOMMYHUKATUBHBIE U PEryNATUBHbIE YHUBEPCAMbHbIE y4ebHble
AEUCTBUSA KaK OCHOBA y4eGHOro COTpyaHMYECTRa U YMEHUS yYNTLCA B OBLLEHNN.

JInyHOCTHBIE YHUBEpPCasbHbIe yYeBHble eicTBUS:

yqawulicss Hayqyumecs:

- NOMOXMTENBHOMY OTHOLIEHUIO K 1NCCe0BaTENbCKOI 4EATENLHOCTH:

- IPUOBPETET NHTEPEC K HOBOMY COLEPKAHMIO 1 HOBbIM cnocofam nosHaHus:;

- COPUEHTNPYEeTCH Ha NoHUMaHne MPUYKH ycnexa B nccnegoBaTenbCcKom OEATEeNbHOCTU, B TOM
4ncrie Ha camoaHanuns u CaMOKOHTPOIb pesynbTaTa, Ha aHanus COOTBETCTBUSA pe3ynbTaTos

TpeboBaHNAM KOHKPETHOI 3afaye, NOHUMaH!e MPEANIOKEHNI N OLIEHOK YYUTENS, B3POCHbIX,
ToBapuLLen, poantenen;

= npmo6peTéT CMOCOBHOCTL K CamMOOLieHKe Ha OCHOBe KpuTepuneB ycrnewHocTun nccnenoBaTenbCcKon
OeATENbHOCTN.

yyauwuics nosy4um eo3mMoxHocme Onsi gopmupoeaHus:

- BHYTpPEHHen Nno3nunm Ha ypoBHE rnoHUMaHus HGOGXO,D,MMOCTVI nccrnenoBaTenbCcKon AeATeSIbHOCTH,

BbIpaXeHHOoro B npeo6nagaHMM no3HaBaTenNbHbIX MOTUBOB U NpeanoYTeHnn counanbHoro cnocoba
OUEHKN 0EeATENbHOCTU;

- Bblp@)XeHHO NosHaeaTenbHOWM MOTUBALMUM:

- YCTON4MBOr0 UHTEpeca K HOBbIM CNocoBam No3HaHNS .

Mo3HaBaTenbHble yHUBEpCanbHbIe y4yeOHble aencTeusn

ydauwudcsi Hay4qumcs:

- MPOBOANTL NCCNenoBaHUA 06 bEKTOB XKUBON NPUPOALI;

- 00BACHATL 06LEebronornyeckue ocobeHHocTH;

- pacnosHasaTb MeTo/bl N3yYeHNst 06 LEKTOB XNBOI NPUPOLH:

- paboTtath ¢ nabopartopHbIM obopynosaxvem u npremamu paboTbi ¢ HUM;

- 00BACHATL dhusmnonornyeckue npouecch!, npoTeKkaLlne B XMBbIX 00beKTax;
- 00BACHATb @aHAaTOMUNYECKOE CTPOEHME KNBbIX 06beKTOoB;

- OCYLLECTBNATL MOUCK HYXHOW NH(OPMaLMK A5ist BbINOHEHNS yye6HOoro ncecnenoBaHus ¢
MICNOMb3oBaHNEM y4ebHON 1 [ONONHUTENBHOM NUTEPaTYPbl B OTKPLITOM VHOPMaLNOHHOM
MPOCTPAHCTBE, B T. Y. KOHTPONMPYEMOM NPOCTPaHCTBe MHTEpHET:

- MCNONb30BaTb 3HaKW, CUMBOJTbI, MOJEeNn, CXeMbl A5 peLleHns no3HaBaTeNbHbIX 3afav um
npeacTaBneHns nx pesynbTaTos;

- BbICKa3bIBATLCA B YCTHOW U NCbMEHHON hopmax;

- OPUEHTMPOBATLCA Ha pasHble CNoCoObl PeLLeHWs No3HaBaTeNbHbIX nccnenoBaTenbCkux 3afav;
- @aHanu3npoBaTh OOBLEKTbI, BbIAEMATL FMaBHOE;

- YCTaHaBnBaTb NPUYNHHO-CNEACTBEHHbIE CBA3U;

- CTPOWTb paccyxaeHna ob obbekTe:

- BUAETL Npobremsl, CTaBnTb BOMPOCH!, BbIABUrATb MUNOTE3bI, NrnaHMpoBaTh W NPOBOANTL
HabnoaeHNst 1 3KCNepPUMEHTSI, BbICKa3bIBaTb CyXKAEHUS, Aenatb yMO3akIoveHUs U BbIBOAbI,
apryMeHTpoBaTh (3almLiaTts) cBou Uaeu.

yHauwuics nosyyqum 803MOKHOCTb Hay4yumscs:

= p860TaTb C rOTOBbLIMW MUKpONpenapaTtaMmn 1 U3roToBMNSTbL MWKponpenapaThl,



- CTaBNTb U3NONOMNYECKNIn SKCNEPUMEHT:

- pabotartb ¢ onTuieckmmu npuGopamm u naGopaTopHbIM 06opyfoBaHem:

- NoAdnpaTh 06BEKT AN 3KCNEpUMEHTa B COOTBETCTBUW C MOCTABIIEHHbIMI 3a4a4amu:
~ HETKO 1 NakoHW4HO (hOPMYNNPOBATL Lienu U BbIBoAb aKCrnepuMeHTa;

- NPy odopmsieHnn paGoT cobrioaath HarnsAnHOCTb, HAYYHOCTb U 9CTETUYHOCTD:
- NPOBOANTb 3KOSOTUYECKNIA MOHUTOPUHT
- 0(POPMNATL 3KOMOrMYeckue nacnopra;

- OOBACHATL HEKOTOPbIE acneKTbl 30XK;

- OCYLIECTBNATL pacLUMPEHHbIN NMoncK VHMOPMaLMU B COOTBETCTBUN C ncenenosarenbckol 3agaveii
C MCnonb3oBaHnem pecypcos GubnnoTex n ceTy NHTepHeT;

- PUKCMPOBaTL MHOPMaLMIO C MOMOLLBIO MHCTPYMEHTOB UKT:
- OCO3HAHHO 1 MPOU3BOMIBHO CTPONTL COOBLUEHUS B YCTHOU U NUCbMEHHOM thopme:

- CTPOWTb nornyeckoe paccysgeHue, BKIMIOYaroLLlee ycTaHoBNEHNe MPUYNHHO-CNEenCTBEHHbIX
CBSA3Een.

KomMMyHUKaTUBHbIe yHUBepcanbHbIe yuebHble geiicTBus
y4awuticss Hayyumecs:

- AONycCKaTh CYLLEeCTBOBaHNE pasfnuyHbix ToYek 3peHns;

- YWITbIBaTb pasHble MHEHUSA, CTPEMUTLCS K KoopAuHauuu;

- (PopMyNMpPoBaTh coBCTBEHHOE MHEHNE 1 No3ULWIO;

- AOroBapnBaThes, NPUXOANTL K 0GLLEMY peLueHNIo:

- cobniofaTtb KOppeKkTHOCTb B BbICKa3bIBAHNSAX;

- 38/1aBaTb BOMPOCHI MO CyLLIECTBY;

- VICNonb3oBaThb peydb ANS Perynsumm ceoero nencteuns;

- KOHTPONMPOBaThL AeiiCTBUA NapTHepa:

- BNaAGTH MOHOMOMNYeCKO 1 Ananornieckoil hopmamu peuu;
- HaxoAUTb MHOPMALWIO 1 BLISBAATL rMasHoe:

- COCTaBNATL MNaH NCCNenoBaHUA U BbIAEMATL MaBHOE B npeseHTaumu.
yyawutcs nonyyum 8o3moxHocms HayYumscs:

- Y4MTbIBaTb pasHble MHEHUSt 1 06OCHOBLIBATL CROID no3nuuIo;

- GPTYMEHTNPOBATL CBO MO3NUMIO U KOOPAMHUPOBATH €€ C nosuumeit napTHePoB Npu BbIpaGoTke
obLero peLleHns B CoBMeCTHO 0eATeNbHOCTY;

- C Y4eTOM Lienei KOMMYHUKaLMIM A0CTAaTOUHO MOMHO U TOYHO nepenasatb NapTHepy HeobxoauMyto
MHOPMaUMIo Kak opueHTUp Ans MOCTPOEHUS OeicTBUS

- AONyCKaTb BO3MOXHOCTb CYLLIECTBOBAHUS Yy Nofien pasHbIX ToYeK 3pEHUst, B TOM Ynche He
COBNanatLLMX C ero COBCTBEHHOW, 1 yYUTLIBATD no3nUKnIo NapTHepa B obLeHUn 1
B3aumMogencTemm:

- OCYLLEeCTBIATbL B3aUMHbIN KOHTPONb 1 OKa3biBaTb napTHepam B COTpyaHWMYecTBe HeO6XO,D,VIMy}O
B3anmonomoLup;

~ YCTaHaBNNBATD CBA3b OKPYXAILLEN CPefb! C 0BLeKTaMN XUBOI npuposbl.

PerynatueHble yHuBepcanbHble yuebHble peiicTeus



yyauwjuicst Hayqumcs:

- MPMHNMATL 1 coXpaHATb y4ebHyo 3aaayy;

~ YHUTLIBATL BblOEMNEHHbIE yYNTENeM OpUEHTUpbI aencrens;
- NNaHnpoBaTh CBOW AENCTBUS;

- OCYLECTBATL NTOrOBbIN 1 NOLIArOBbIA KOHTPOSb:

- AAEKBaTHO BOCTPUHMMATb OUEHKY y4yntens;

- BHOCWTb KOPPEKTMBLI B AGACTBUS Ha OCHOBE UX OLIEHKY U y4eTa cenaHHbIX oWwnGoK;
* BBINOMHATL y4eOHble AeiiCTBISA B MaTepnane, peun, B yme.
yyawutcs nonyyum eo3mMoxHocms HayYumscs:

- NPOABNATL nosHaBaTesIbHYyo MRUlnaTtmney,

- CaMOCTOSATENbHO YYNThIBATD BbISENEHHbIE yunTenem OPUEHTUPbLI AECTBUS B HE3HAKOMOM
maTepuane;

= ﬂpeO6p83OBblBaTb NpakTn4eckyro 3afjady B No3HaBaTenbHY1o;

-CaMOCTOATENBbHO Haxo4nTb BapuaHThbl pe'Lueva nosHaBaTesibHOWN 3agayun.

4. CopepxaHue Kypca BHeypouHoW AeaTenbHocTu «Mccnegosanus s Guonorum»
68 vaca

Tema 1 Buonorus u o6nactu nccrnegosaHus. (3u)

Beenenuve. Buonorus n o6nactu nCCnenoBaHni, BOSMOXHOCTN NPUMEHEHNS Pe3ynbTaTos
CCNnenoBaHNA. Camble NHTEPECHBIE Hay4YHbIE OTKPLITUS B G0N0, Onucanve 3agay n obLwei
CTRYKTYpbl MCCnefoBaTensCekoll AeATensHoCTY. PaboTa ¢ kHuroi, Hay4How nuTepartypo.

Mcnonb3osaHune O6pa3OBaTeﬂbeIX PeCypcoB ceTun MHTepHeT. OcHoBHbIe AOCTYnHble MeTofbl
nccriegoBaHuns

lpakmuyveckue pabomsbi:

VicnonbsosaHue 06pasoBaTtenbHbIX pecypcos ceTu VHTepHerT.

MNpasuna odopmnerne HabnogeHnit.

Tema 2.iccnenoBanust U3 xusHu pacteHui. (20y)

Mpasuna pa6oTsbl ¢ MUKPOCKOMOM U Bronorudecknm obopynosaHmem. TexHuka

BesonacHocTu.

OcobeHHocTu ncernengoBsaHma no N3YHEHWIO XKN3HU pacTeHWA. MoaroToBUTENBHbIE paboTbl No
y4eOHbIM onbiTam ¢ pacTteHuamu.

CTpoeHNEe N XUMNYECKUIt COCTaB KNETKN pacTenuil, OpraHbl pacTeHnit 1 1x KNeTo4Hoe CTpoeHMe.
KneTounas mem6para n ee dyHkumn. OCHOBHbIE BeLecTBa pacTUTesNbHoi kneTku. MNpuroTosneHne
MUKpOMpenapata n paccMOTpeHUe PacTUTENLHOM KNETKU B MUKPOGKON.

OnbITbl Mo MOCTYMNNEeHWNIO BELLECTB B pacTnuTenbHyto KIeTKy.

V‘CTOpMﬂ OTKPBITUA N N3YYEHUA KNETOYHOro CTpoeHnsa pacteHnin. OCHOBHbIE CBOCTBA umrtonnasmol.
OBmkeHue LUuTonnasmbl B KneTke. OpFaHOVI,ElbI KneTku. BkrtovyeHns n 3anacHble BellecTBa B KneTke.
KpMCTaﬂﬂVNeCKVIe BKITHOYEHWSA B KneTke. 3Ha4yeHne 3anacHbIx BELLEeCTB B KI1eTKe.

PoTocKHTES. CTOpUSA OTKPLITUS npouecca oTocuHTesa. JIMcT kak opraH doTocuHTesA.
XnoponnacTsl U xopocunn. Kocmudeckas POJb 3eMeHOro pacteHus. MexaHnusm u XuMmnam
npouecca PoToCHHTE3a. Bnnanue OKPYXatoLKX ycrosuit Ha hoTocuHTes. Brnanue Temnepartypsbl
Ha goToCcuHTES. BninsHue yrnekucnoro rasa Ha OoTOCKHTES



BoAHbIN pexum pacTenuin Ponb Boabl B XU3HU pacTeHuid. NornolleHune Bofbl KOPHAMU pacTEHUIA.
[1yTn nepeaBuxeHnst BOAbl N0 pacTEeHUIO. KopHeBoe aaeneHue, TpaHcnupauws, rytrauus, N3yueHne
usnonornyeckmnx ocobeHHocTen pacTeHnin pasHbIX MecT oBuTaHus.

CTpoeHue kopHs. CTpoeHWe KOHyCa HapacTaHus KOpHS nweHuLbl. Porb oTAeNbHbIX MUHEpPanbHbIX

SNEMEHTOB B paCTeHWN. M3y4eHne nornoLeHus Boasl KOpHEM 1 ee nepensumxeHne B ctebens
(KopHeBoe aaBneHue).

ObixaHune. 3HavyeHne AbIXaHWA B XN3HW pacTeHnin. Prusnonornyeckmne n Broxvmnyeckmne ocHoBbI

AbixaHusi. KneTtoyHoe cTpoeHue nucta. MNornoLeHmne Kncnopoga npu gbixaHum NucTees, ctebns u
KOPHSA.

PocT v aBimkeHue pacTtenuit. OBLmMe NoHITUS o pocTe pacteHnin. ®asbl pocTa. BHyTpeHHne
YCNoBWS pocTa pacteHuin. KoHyc Hapactanusa ctebns. PocT nobera, PasapakvmMocTb pacTeHuit.
HBwmkenne pacteHnin. Jluctosas mosawka. doToTponuam, reotTponuam. Hactum un HyTauum.
PocToBble OBVKEHWS pacTeHNit Mo BAVSHUEM CBETA — TPOMW3MbI.

MNprcnocobreHHocTb pacTeHuii k cpese obuTaHs, lNepuoanyeckne SBMEHNSA B XKU3HU PACTEHUIA.
Jinctonag. Mepuod nokosi. 3UMOCTONKOCTb W X0noAOCTONKOCTb pacTeHuit. Mopo3oycToiyneocTb
pacTennit. MsyueHune npucnocoBbrneHHoCTU pacTeHuii B Hallel MeCTHOGTY.

PasBnTie n pasMHoXeHNe pacTeHwnil. ViHavBuayanobHoe passnuTue pacteHui. PakTopbl, onpege-
NALWNE passutne pacteHnin. PasmHoxeHne pactennin. OcobeHHoCTH CTPOEHWA opraHoB
PasMHOXeHna pacteHuid. Mbinbua. MeTepocTunus (pasHocTonG4aTocTs). Mpucnocobexns K

OMbINIEHNIO Y pacTeHnit. BereTaTnBHoe pasmMHOXeEHWe pacTeHnil. MNpusnBKa. XXU3Hb pacTeHns Kak
Lies1oro opraHuama.

NabopaTopHbIN NpakTUKyMm:
1. TexHwvka 6esonacHoctu. MpuroToBneHve MWKponpenapaTa pacTUTeNbLHON KneTKu.
2. OnbITbl M0 NOCTYNIEHNIO BELLECTB B PACTUTENbHYIO KIeTKy.

3. Bnuanue TemnepaTypbl Ha hOTOCKHTES. [MocTpoeHne TemnepaTypHoOil KprBOit. BrinsHue
YrmeKncnoro ra3a Ha OOTOCUHTES.

4. BOAHbIN peXWUM pacTeHUi: ucnapeHne Boabl UCTLAMU NPV pasHbIX BHELUHWX YCNOBUSAX.
5. WMsyueHue cTeneHun sarpsisHeHns Bo3ayxa Mo AncTbsaM.

WccnepoBaTtensckue v npoekTHble paGoThi:

1.BnuaHne hakTopoB BHeLUHEN cpefbl Ha POCT 1 pasBUTUE pacTEHUN.

2.BnusiHne TemnepatypHbIX YCIOBUIA 1 YIAEKUCIIOro rasa Ha npouecc hoTocnHTE3a.

3.0pepseneHne cTeneHn 3arpasHeHns Bo3ayxa no NncTbam pacTeHuni.

4.Ce30HHbIE USMEHEHWS B XWU3HU PACTEHUI HALLER MECTHOCTY.

Tema 3. iccnepoBaHusi U3 MU3HMW KUBOTHBIX (20 yacos).

OCHOBHblE METObI CCIEA0BAHNA 3a XU3HLIO KUBOTHDbIX.

Becno3BoHOYHbIE XMBOTHbIE. [TPOCTERLLNE N KULLEYHOMNOMOCTHBIE. lMNpoueccol Xn3HeaeAaTenbHOCTH
npocTenwnx. PazapaxmnmocTs. MutaHne. Boiaenenve. [euxeHne NPOCTENLLINX U
KNWEYHOMOMOCTHbIX.

CTpoeHue Tena *mMBoTHbIX. OCOBEHHOCTY CTPOEHUS 1 DYHKLUMN KOXU 1 ee NPON3BOLHbIX.
Mopdosornieckne u hnsnonoruyeckne 0cobeHHOCTI KOXHbIX xenes. CBA3b Mexay
h13NONOrMYeckon [eATeIbHOCTbIO OPraHn3ma XKMBOTHOIO 1 ero CTpoeHmneM. [rocKkue u Konb4yaTble
Hepsu. [BmxeHue Yepseit. Pasgpaxnmocts. MNMutanne. Pofb foxkaesbx YepBein B NepemellnBaHmm
noysbl. [11ABKN: 0COBEHHOCTY CTPOEHUA, MUTAHUSA, ABWKEHNS. 3HAYEHNE NUSBOK.

MNniesaperue. CyWHOCTb NpoLecca NUEBapeHnst Y GECNIO3BOHOYHBIX U MO3BOHOUHbIX KIUBOTHBIX.
OBOMIOLMA CHCTEMbI OPraHoB NNLLEBapeHUs. NnLueBaperye B POTOBON NOMOCTY U Kenyake.
MnuieBapeHme B xxenyake KBaYHbIX KUBOTHLIX. MTULLEBAPEHe B KUWEYHUKe. MUTaTenbHbie



BellecTsa. KayecTBeHHble peakumn. depMeHTaTUBHbI XapakTep peakuuit pacLyeneHus
nuTaTenbHbIX BELLECTs.

Xunpos. ObmeH MWHepanbHbIX BELIECTB 1 BOAObI. ButamuHsl. BHelwHne NPU3HaKn aBnTamMmnHo3a.
ObwmeH SHEeprun B opraHuame. Baunsuue TemnepaTypbl Ha akTUBHOCTb HUBOTHbLIX 1 OKpacky Tena.

Tepmoperynsaums. Mpucnoco6aeHHocTL XOJOAHOKPOBHbIX 1 TEMMOKPOBHbIX KUBOTHBIX K U3MEHe-
HVSIM TemnepaTypsl.

BHYTpeHHsIst cekpeuus. YKeneap BHELUHEN, BHYTPEHHEN 1 CMEeLlaHHON cekpeunn. BHyTpeHHss

CeKpeuuns y BbICLUNX KUBOTHbIX. rOpMOHbI U UX BNnaHWE Ha opraHnam. ﬂaKTaLU/Iﬂ. O6paaoBaHme n
BblAeneHne monoka.

HepsHas cructema 1 oprambi HYBCTB. PasfpaxuMocTs U npoBoaAMMOCT. PassnTtne HepsHo
CUCTEMbI 1 BPOXKAEGHHOE NOBEAEHNE XNBOTHBIX. YCOBHbIE 1 BesycrnoBHble pechnekcsi. JBontouus
BbICLLIE HEPBHOW AEATENbHOCTY (BHL) y N03BOHOYHBIX KMBOTHBIX. AHanusatopsl. MoeeneHme

HKNBOTHBIX. BelpaboTka ycrosHbIX pechnekcos Ha ASUCTBNE PasNNYHbIX pasapaxuTerne Yy pasHbIx
rPynn opraHnamos.

NaGopaTopHbIii NPaKTUKYM:

1. Peakuus npocteiwmnx Ha pasnuyHble pasgpaxutenu (cons, YKCyCHas kucnora, ceer).
2. Peakuus noxnesoro 4epBS Ha AENCTBUE PA3MUYHbIX pasgpaxutenen.
3. OBuxeHue MEOUNLIMHCKON NMnaBKMY.
4. [eicTBue enynouYHoro coka Ha ernok v kpaxman. LiseTHble peakumu Ha 6enok.
5.BnnsiHvne TemnepaTypbl Ha akTUBHOCTL 3E€MHOBOAHbIX.
WccnepoBaTtensckue u NPOEKTHbIe paboThbl;
1.MoandmkaumoHHas N3MEHYNBOCTbL XXUBOTHbIX.
2. MpocTelimne kak nokasaTens YMNCTOTbl BOAOEMOB.
3. OKonoruyeckne NocneacTeus u nx BIINAHMNE Ha XXNBOTHBIX.
4. Ponb MeanLUMHCKNX NUSBOK B XKN3HW YenoBeka.
Tema 4. YenoBek kak 06bekT uccnenosaHusa B 6uonorum (15y)

OcobeHHoCTY akcnepuMeHTanbHOI paboTki ¢ Yenosekom. YepThi cxoacTea pasnuynsa ¢ apyrumm
"Pynnamn xmnBsoTHeIX. MoAroToska 060py10BaHUS A8 OMBITOB,

Perynauns dyHkumi opraHnama.OpraHuam kak Lenoe. HelporymopansHas perynsaumna dyHkumim op-
raHusma. 'ymopansHas perynsuus (yHKUMIA opraHuama. HepeHas Perynaumnst pyHKUmMin opraHmama.
DyHKUMOHaMbHBIE CUCTEMBI, BesycnosHble pednekchl yenoseka.

BHyTpeHHss cpena oprannama. MocTosHcTso BHYTPEHHeN cpenbl opraHuama. MomeocTas. KpoBb.
KnuHnyecknin aHanus kposu yenosexa. 3alynTHbIE CBOMCTBA KPOBU. CsepTbiBaHue kposw.
VIMMyHnTeT. TkaHeBas HECOBMECTUMOCTL. pynnbl kposu. Onpegenexne rpynn Kposu.
lNepenuBaHue kposu.

CTpoerune n dyHKLun opraHoB kpoBoobpalleHnsi. Mopdonorus u tusnonorus cepaua. Onepauuu
Ha cepaue. Peanumaums. Mpuemsbi PEaHNMAaUMOHHBIX fencTBui. MNposoasLlas cuctema cepaua.
OnekTpuyeckne sBneHns B cepaue. ABTomaTtus cepgua. Perynaums cepgeuroi OeATenLHocTH,
Mynbe. OBuxeHue Kposu no cocyaam. PyHKUMOHanbHbIE NPoBbI,

Hbixaxve. BosaylwHas cpena. Ma30006MeH B merkux u TKaHsix. [bixaTenbHble ABMeEHNS. Perynauuns
OblIXaHus.

Muuiesapenve. MuTaTenbHble BELLECTBA 1 NnLLEBbIE NPOAYKTLI. MeToabl U3ydyeHus DYHKUMIA NnLe-
BapunTenbHbix xenes. MNepesaprBaHue 1 BcacbiBaHye nnwu. Perynaums nuuwesapeHus.
MoaaepxaHne NOCTOSAHCTBA NUTATENbHbIX BELLECTB B KpoBW. LIeHTphI ronoaa u HacsIweHs,



BHI v ncuxonorus. MpoucxoxaeHue u HEKOTOpble 0COBEHHOCTU NCuxukn. OTpaxeHe B KUBO 1
Hexu1Bon npupoge. OulylieHre n BocnpuaTie. Unmosun, NPeACTaBneHna namaTh, HabnLeHns.
OnpepaeneHve o6bema namaT, oGbema BHUMaHIS. MNamaTb, MbllLneHne, peys. Bugsl namsTu.
3akoHbl namsTn. Mpasuna 3anomMuHaHNs. V13y4eHvrie normyeckoro MbILLNEHUS, BAVSIHNE NO3bl Ha

PE3ynbTaT AEATENLHOCTU. SMouun. TeMnepamenT. Xapaktep. Onpegenexue Tunos TemrnepameHTa.
IMOLMM U MUMMKa NnLa.

NaGopaTopHbIi NpakTUKyMm:
1. OnpeseneHue 4acToTbl cepaeUHbIX COKPaLLEHMI B 3aBUCUMOCTY OT PU3NYECKON HarpysKu.
2. Tlpuembl peaHnMaLnoHHbIX LOEencTBui.
3. MuKkpockonuyeckoe CTpoeHne KneTok
4. HapyweHrvie cBOCTB GENKOB NPU AECTBUM Ha HUX anKOrons.
5. [ewnctBue aHTMBUOTUKOB Ha hEepPMEHT CritoHbI.
WccnepoBaTtenbckue u npoekTHble paboTbi:
1.BnusiHne duranyecknx Harpysok Ha passrUTUE MbILLEYHON CUCTEMBI
2. /icTopust OTKpbITUS KNETKM
3. BpenHble NpuBbIHKKA N UX BAUSIHWE Ha 300POBbE YenoBeka
4. Cnocobbl ynyylieHns namsitu,
Tema 5. O6weGuronoruyeckune uccrnenoBaHus (10 yacos)

l'eHeTnKa Kkak Hayka. OCHOBHbIE METOALI U3YYEHIs FeHETVKA. MoAENbHbIM 06 beKT FeHeTUKA —
nnoAocBas mylwka Aposouna. Coaepxanne [po3odun Ha nuTaTenbHbIX cpeaax. AHanms
HacnefoBaHuA Npru3Hakos B Fy Mpu MOHOrMOPUAHOM W AUTMBPUAHOM CKpeLLMBaHIY,

ﬂleCﬂOCO6J'IeHHOCTb OpraHn3mMoB 1 ee OTHOCUTENbHOCTD.

BnvsiHne skonormyeckux akTopos Ha opraHuaMbl, DKOMOrMYECKHii MOHUTOPUHT. OnpeaeneHne co-
AEPXaHns B BOAE 3arpsasHSAOLLMX BELLECTB.

Jkonormnyeckune XapaKkTepncTnkn snga (SKOHOFMHGCKEQ HULWa).

NaGopaTopHbIA NPakTUKYM:

1. AHanus HacnefoBaHus npusHakos B F, npu MOHOTNOPUAHOM W AUrMBPUAHOM CKpeLLMBaHWN
(Ha mpumMepe MyLIKU APO30dUnbI).

2. OnkbITbl M0 M3Y4EHUIO MPUCTIOCOGIIEHHOCTI OPraHN3MOB K YCHOBUSM CYLLIECTBOBAHUS:
npespallieHne HasemHbIx (POpM pPacTeHuit B BOAHYO hopMy U Hao6opOT (TpagecKaHuUms,
BoLOKpac, rurpoduna).

3. CocraBreHvie aKkonormyeckon xapakTepucTrky BMAa, NacnopTusauns KOMHaTHbIX pacTeHui.
ViccnepoeaTenbckue U NnpoekTHbIe paGoThl:
1 Hay4Hble OTKpLITUSA B reHeTuke.
2. BusiHne akonorn4yeckux hakTopos Ha opraHu3mbl.

3. 3aBNCUMOCTb BNAOBOTO paszHooBpasuns 0T SKOMOrMYECKMX yCrnosum
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