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MYHHMUIHUNAJIbHASA 00111e00pa30BaTe/IbHOE YUpPeKIeHue

cpeaHsis o0meoOpa3oBaTebHas mKogaa Ne 27

AHHOTaNUA K padoueil mporpamme
Kypca BHeYpO4HOii JesiTeJibHOCTH «buosiorus. IlpakTukym».

PabGouass mporpamMmma Kypca BHeypouHOU aesTenbHocTH «buosorusi. IIpakTHKyMm»
pa3pabotana B coorBercTBUU ¢ myHKTOM 18.2.2 ®I'OC COO u peamusyercs 1 rox B 11 kiacce.
OTOT KypC BHEYPOUHOH AESITETbHOCTH OOO3HA4YEH B IJIaHE BHEYPOUYHOU JesATENbHOCTH. JlaHHas
pabouasi mporpaMma SBJISIETCS YacThIO COJAEPIKATENILHOTO pas3zesia OCHOBHOW 00pa30BaTebHON
porpamMMmsbl cpeaHero obmero oopazoanus (gaiee - OOIT COO).

Pabouas mporpamma pa3paboraHa yuurteneMm OHOJIOrMM B cooTBeTcTBUU ¢ [lonoxeHuem o
pabounx mporpammax U OIpenesseT OpraHu3aluilo o0pa3oBaTENbHOM NESITENLHOCTH YYUTEIEM B
COMI Ne27 mo kypcy BHEYpOUHOU JesaTeabHOCTH «buonorus. [IpakTukym».

Pabouas mporpamMmma Kypca BHEYpOUYHOW JesATelnbHOCTH «buonorus B 3agadax» sBIsieTcs
gacTteio OOII COO, onpenenstomiei:

- pe3yJbTaThl OCBOCHHUS y4eOHOr0 Kypca (JIMYHOCTHBIE, METalIPEIMETHBIC U MPEMETHBIC);

- coZiepKaHue Kypca BHEYPOUHOU JEATEIBHOCTH C YKa3aHueM (popM OopraHW3alvy ¥ BUIOB
NeSITeNIbHOCTH;

- TEMAaTUYECKOE IJIAHUPOBAHUE.

Pabouas mporpamma oOcyx[IeHa U TPHHITA PEIICHHEM METOJIUYECKOr0 OOBbEeIUHEHUs
yuuTeneil eCTECTBEHHO — MAaTeMaTHYECKOro IUKJIA W COTJIACOBAHA 3aMECTUTEIIEM JIHUPEKTOpa IO
yueOHo-BocniuTatesibHoi padore COLL Ne 27

Hara 28.08 2023



Conepxanne Kypca BHEYPOUHOIi eI TeIbHOCTH

Tema 1 buoJsorus u odaacTu uccjaeaopanus. (14)

Beenenue. buomnorus u o6iactu uccineaoBaHui, BOSMOKHOCTU MPUMEHEHUS PE3YIbTAaTOB
uccnenoBanus. CaMmble HHTEPECHBIE HAYYHbIE OTKPBITHA B Ouosioruu. Onucanue 3a1aq 1 oo1en
CTPYKTYpPbI UCCIIEI0BATENbCKON AEATENBHOCTU. PaboTa ¢ KHUIoi, Hay4HOH JIUTEPaTypOil.
Hcrnonb3oBanne 00pa3oBaTellbHBIX pecypcoB cetu HTepHeT. OCHOBHBIC JOCTYITHBIC METO/IBI
HCCIIEN0BAHUSA

Ipaxmuueckue pabomor.

Hcrnonb3oBanre 00pazoBaTellbHbIX pecypcoB cetu HTepHeT.

[TpaBuna oopmiieHre HAOTIOACHHI.

Tema 2. UccieqoBaHusi U3 JKM3HH pacTeHuid. (74)

[TpaBuia paboThI ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000pyIoBaHHEM. TexHuKa
0€30MacHOCTH.

OcobeHHOCTH HCCIIeIOBAaHUS 110 U3YYCHHIO KU3HU pacTeHuil. [loaroroButensHbie paboThI IO
y4eOHBIM OTBITaM C PACTCHUSMHU.

CrpoeHune 1 XUMUYECKHUI cOCTaB KJIETKU pacTeHuil. Opranbl pacTeHUI U UX KJIETOYHOE
ctpoenue. Knerounas memOpana u ee ¢pyHkiuu. OCHOBHBIE BEIIECTBA PACTUTEILHOMN KIETKH.
[IpuroroBnenue MUKpomnpenapara 1 pacCCMOTPEHHUE PACTUTEIbHOU KIETKH B MUKPOCKOIL.
OMBITHI 110 TOCTYIUICHUIO BEILIECTB B PACTUTEIBHYIO KIIETKY.

Hcropust OTKpBITUA U U3YUYEHUS KIIETOYHOTO CTPOEHUs pacTeHnil. OCHOBHbIE CBOMCTBA
LUTOIIa3Mbl. [[BHKEHME HUTOIIIa3Mbl B KieTke. Opranou bl KIeTku. BxiroueHus u 3anacHbie
BelECTBA B KieTKe. Kpucrannnueckue BKIIOUEHUS B KJIETKE. 3HaUCHHE 3allaCHbIX BEILLECTB B
KJIETKE.

®dorocunres. Ucropus oTkpbITHs npoliecca poTocuHTe3a. JIncT kak opran poTtocunresa.
XnopomnacTsl U xaopoduii. KocMudeckas posb 3eeHoro pactenus. MexaHu3M U XUMU3M
nporecca porocuHTe3a. BiusHue okpykarommx ycioBuil Ha ¢porocunTe3. BnusHue
TeMmreparypbl Ha (OTOCUHTE3. BiusHue yriaekucnoro ra3a Ha OTOCHHTE3

Bonnslii pexxum pacrenuid. Posib Boabl B )kU3HU pacTeHUl. [loromenre Boabl KOpHAMHU
pactenuii. I[lytu nepensuxeHns Boabl o pacteHuro. KopHeBoe naBnenue, TpaHcnupanus,
ryrraius. M3yuenue Gpu3nonornyeckux 0coOeHHOCTEN pacTeHUi pa3HbIX MECT OOUTaHUSI.
Crpoenue kopHa. CTpoeHne KoOHyca HapacTaHHs KOpHS NIIEHULbI. Posb oTieabHBIX
MHHEpAIbHBIX JIEMEHTOB B pacTeHUH. V3yueHne norionieHus BOAbl KOPHEM U €€
nepeBIKEHNE B cTe0enb (KOPHEBOE 1aBIICHUE).

Jlpixanvie. 3HaUCHUE JbIXaHUS B KU3HU pacTeHuil. OU3HONIOTHUecKre U OMOXUMHUYECKHE
OCHOBBI JpIxaHus. Kierounoe crpoenue nucra. Ilornomnienre Kuciopoaa mpy IbIXaHUU JINCTHEB,
cTebJIs U KOpHS.

Poct u nmxenue pacrennii. O0mme moHATHS 0 pocTe pacTeHuid. Pa3bl pocta. BHyTpenHmne
ycioBus pocta pactennii. Konyc Hapactanus cre6ms. Poct mobera. PazapakuMocTs pacTeHuil.
JBm>xenue pactenuil. Jlucroas Mozauka. ororponusm, reorponusM. Hactum u Hyranuu.
PocTroBble 1BM>KEHMS paCTEHUM O] BIUSHUEM CBETa — TPOIU3MBI.

[IpucnocoOnaeHHOCTh pacTeHul K cpene ooutanus. [lepuoauueckue sBieHUs B KU3HU
pactenuit. Jlucronaz. Ileproa nokosi. 3MMOCTOMKOCTD U XOJI0I0CTOMKOCTh PaCTEHUM.
Mopo3oycToHYMBOCTh pacTeHuil. Mi3ydueHnue npucrnocobJeHHOCTH pacTeHU B Halei
MECTHOCTH.



PazButune u pasmuoxkenue pactennii. UnnuBuayansHoe pazButue pactenuil. ®aktopsl, onpene-
JISIOIINE pa3BUTHE pacTeHuil. PazMHOoxkeHue pacternii. OCOOEHHOCTH CTPOEHHUS OPTraHOB
pa3MHokeHus pactenuid. [Isuibia. ['erepoctumnus (paznocrondyarocts). [Ipucmocobnenus k
OINBLJICHUIO Y pacTeHuii. BererarusHoe pazmMHokeHue pacteHul. IIpusuBka. JKusHp pactenus
KaK LIeJIOr0 OpraHu3Ma.

JlabopaTopHBIil NPAKTHKYM:

Texnuka 6e3onacuoct. I[IpaBuia paboThl C pa3HBIMU MHUKPOCKOIIAMU
[IpuroToBneHue MUKpOIpenapaTa pacCTUTEIbHON KIETKH.

OnBITHI 10 TOCTYIJICHUIO BEUIECTB B PACTUTEIBHYIO KIETKY.

OnbIThI 10 OOHAPYKEHUIO KpaxMalla B PaCTEHUSAX

a s wnhE

Bnusiaue Temmnieparypsl Ha GotocunTes. [locTpoenue TemneparypHoii KpuBoi. Binusiaue
YIIICKUCIIOTO Ta3a Ha (DOTOCHHTES.
6. BomHbIlil pe:KUM pacTEHUN: UCTIApEHUE BOJIBI TUCTHSIMH IPU PA3HBIX BHEITHUX YCIOBHUSIX.
7. N3ydenue crenenu 3arps3HeHus BO31yXa M0 JIUCThSIM.
HccaenoBaresibcKue U NPOCKTHbIE padOThI:
1.Bnusinue ¢pakTopoB BHEIIHEN Cpebl HA POCT U pPa3BUTHE PACTEHUM.
2.BiusHue TeMnepaTypHBIX YCIOBHM U YIIIEKUCIIOTO Ta3a Ha mpolecc POTOCHHTE3A.
3.0OpeneneHue CTeNeHy 3arpsi3HeHNs BO3AyXa MO JUCThIM PaCTEHUM.
4.Ce30HHBIEC U3MEHEHUS B )KU3HU PACTEHUH HaIlle MECTHOCTH.
Tema 3. UccienoBanust U3 KU3HHU )KMBOTHBIX (9 yacoB).
OCHOBHBIE METO/IbI HCCIIEIOBAHUS 32 JKU3HBIO JKUBOTHBIX.
becnozBoHouHbie )kUBOTHBIE. [IpocTeiimue n kumeynonosnoctHsie. [Iponeccsr
KU3HEIAEATENIBHOCTH IIpocTermux. Pasnpaxxumocts. [Iluranue. Beinenenue. /[Buxenue
MPOCTEUIIINX U KUIIEYHOIIOJIOCTHBIX.
Crtpoenue Tena )XuBOTHBIX. OCOOEHHOCTH CTpOCHHS U (DYHKIIUU KOKU U €€ MPOU3BOIHBIX.
Mopdonoruueckre u GU3NOIOTHYECKHUE OCOOCHHOCTH KOXKHBIX jkenie3. CBI3b MEXIY
(hU3HOIOTHYECKON JIeATEeTFHOCTHI0 OPraHu3Ma )KUBOTHOTO M €r0 cTpoeHueM. [lnockue u
KOJIpyaThle 4epBH. J[BrkeHue yepsend. Pazapaxkumocts. ITutanne. Ponb 10k1€BBIX YepBel B
nepeMenIMBaHny MOYBHL. [[UsIBKH: 0COOEHHOCTH CTPOCHHUS, MUTAHUS, IBH)KCHHS. 3HaUECHUE
MHSBOK.
[MTumeBapenune. CynHoCTh Mpoliecca MUIeBapeHus: y 0€CII03BOHOYHBIX U TO3BOHOYHBIX
YKUBOTHBIX. DBOJIIOLIMS CUCTEMBI OPraHOB NullleBapeHus. [InieBapenre B poTOBOM MOJIOCTH U
xenynake. [InmeBapeHne B )KemyIKe )KBaYHbIX )KUBOTHBIX. [ [uIlieBapeHne B KUILIEYHUKE.
[MurarensHble BeniecTBa. KauecTBeHHbIEe peakini. GepMEeHTATUBHBIN XapaKTep peaklnii
pacCILEIUICHUS ITUTATENbHBIX BEIIECTB.
Jprxanue. @U3M0N0TUA IbIXaHWs. 3aBUCUMOCTD JIBIXaHUSI aHAMHHI OT YCIOBUI BHEUITHEU
cpenbl. OCOOCHHOCTH JBIXaHUS TITUI U HBIPSIOIINX KUBOTHBIX. OOMEH BEIECTB U YHEPTUH.
[Turanune. OOMeH BemecTB — OCHOBHAs PyHKIUA Ku3HU. OOMeH 0enkoB. OOMEH yTriIeBOI0B U
»)upoB. OOMEH MHUHEPATBHBIX BEIIECTB M BOJIbl. BuTaMuHbl. BHENTHHE TpU3HaKy aBUTAMHUHO3A.
OOMeH sHepruu B opranusMe. BnusHue TemmepaTypsl Ha aKTHBHOCTD KUBOTHBIX U OKPACKY
tena. Tepmoperynsius. [Ipucrnoco0IeHHOCTh XOIOJHOKPOBHBIX U TEIUIOKPOBHBIX JKUBOTHBIX K
W3MEHEHUSM TEMIIEPATYPBL.



Bnaytpennsis cexpenns. XKene3bl BHENIHEW, BHYTPEHHEN U CMEIIAaHHOM ceKpelun. BHyTpeHH s
CEKpelHs Y BBICIINX KUBOTHBIX. [ OPMOHBI U UX BIIUsSHUE Ha opraHusM. Jlakranus.
OO6pa3oBaHue U BbIIEICHUE MOJIOKA.

Hepshas cucrema u oprassl 4yBCTB. Pa3apaxxumMocTs U IpoBOAUMOCTb. Pa3BuTHE HEPBHOU
CHCTEMBI U BPOKIECHHOE [TOBEJICHHE KUBOTHBIX. Y CJIOBHBIE U 0€3YCIIOBHBIE PE(IIEKCHI.
OBosntonus Belcleil HepBHOI nesTenbHocTH (BH/L) y T03BOHOYHBIX )KMBOTHBIX. AHAIIM3AaTOPBI.
[ToBenenue KMBOTHBIX. BbIpaboTKa yCIIOBHBIX pepiIEeKCOB Ha ICHCTBHE PA3INYHBIX
pasapakuTesiell y pa3HbIX IPYII OpraHU3MOB.

JlabopaTopHbBIil NPAKTHKYM:

1. Peakuus npocTedinx Ha pa3ivyHble pa3paxxUTean (Cojlb, YKCYCHast KUCIO0Ta, CBET).

2. Peakuus 10/1€BOro 4epBs Ha JEHCTBUE Pa3IMUHBIX pa3ApakuTelieH.

3. JIBr>keHUE MEIUITUHCKOM ITUSBKH.

4. JleficTBHE XeIyJOYHOTO COKa Ha OEJIOK U (hepMEHTOB CIIOHBI Ha Kpaxmall. L{BeTHbIe peakuuu
Ha OeJIoK.

5.BnusiHue TemnepaTypbl Ha aKTUBHOCTb 36MHOBO/IHBIX.

6. Onpenenenye Tuna IBUKEHUS HACEKOMBIX 110 CTPOCHHIO KOHEYHOCTEN

7.01peneneHre MIESKONUTAIOIINX 110 ClIeJaM

8. olpezeneHue NTUL 10 PUCYHKY CHITy3Ta

9. Onpenenenuie NTUILL O TOJIOCY

HccnenoBarenbckue U NpoeKTHbIE padoOTHI:

1.MoaudukanoHHas H3MEHUYUBOCTb )KUBOTHBIX.

2. [Ipocreiimune Kak noka3aTeslb YUCTOThI BOJOEMOB.

3. DKOJOoTUYeCKHe MOCIEACTBUS U UX BIMSHUE HA )KMBOTHBIX.

4. Ponb METUIIMHCKUX MUSBOK B KU3HU YEJIOBEKA.

Tema 4. YesioBeKk Kak 00beKT ucciieg0BaHusA B Ouosioruu (104)

Oco6eHHOCTH PKCTIEPUMEHTAILHON Pa0OTHI € YeIOBEKOM. UepThl CXOACTBA U pa3IuyMs ¢
JAPYTUMHU IpyTNIaMu )KUBOTHBIX. [ToAroToBka 060py10BaHMs [UIsl OTIBITOB.

Perynsauus ¢pynkuuit opranusma. Opranusm kak nesnoe. HeifiporymopanbHas peryssus
¢bynkuuit opranusma. ['ymopanbsHas perynsanus QyHKuuil opranusma. HepsHas perynsanus
¢byHkui oprann3ma. @yHKIMOHANIbHBIE cCTeMBI. be3ycnoBHbIe pediiekchl YenoBeKa.
BuyTpennss cpena opranusma. [locTosiHCTBO BHYTpeHHEH cpenbl opranuima. ['omeocras.
KpoBs. Knnanueckuii aHanu3 KpoBU 4eaoBeKa. 3allUTHbIE CBOMCTBA KpoBU. CBepThIBaHHE
kpoBHu. IMMyHuTeT. TKaHEBass HeCOBMECTUMOCTD. [ pynnbl kpoBu. OmnpeaeneHue rpynmn KpoBH.
[IepennBanue KpoBu.

Crpoenue U pyHKIIUN OpraHoB KpoBooOpaieHus. Mopdosorus u Gpu3noIorus cepaua.
Onepannn Ha cepaue. Peanumanus. [Ipuemsl peanumanoHHbIX aericTBuil. [IpoBonsmas
CHCTEMa cepala. JIEKTPUUYECKHUE SIBICHU B cepale. ABToMarus cepaua. Perynsauusa cepaeunoi
nestenbHOCTU. [lynbe. J[BrxkeHne KpoBu no cocynam. OyHKIIMOHAIbHbIE TPOOHI.

Hpixanue. Boznymnas cpena. ['a3000MeH B JIErKUX U TKaHAX. J{pIXaTenbHbIE IBUKEHUS.
Perynsmus npixanus.

[MumeBapenue. [lurarenpHble BEIeCTBA U MUIIEBbIE TPOAYKTH. MeToibl H3yueHust GyHKIHI
MUIIeBapUTENbHBIX XKene3. [lepeBapuBanue U BcackiBaHHe NMULTH. Perynsanus nuiieBapeHus.
ITonaepkanue NOCTOSIHCTBA MUTATENIBHBIX BELIECTB B KPOBU. LIEHTPBI roj10/1a M HACHIIIEHHUS.



BH/I u ncuxonorust. [IporncxoxieHrne u HEKOTOpbIe 0COOEHHOCTH MICUXHUKU. OTpakeHHE B
YKUBOU M HEXUBOU npupoze. Ouryuienue u Bocnpusitue. Minmo3un, npeicTaBieHus namsT,
HaOmoenus. Onpenenenue oObema naMsaT, 00bemMa BHUMaHus. [1aMsITh, MBIIITICHUE, PEUb.
BI/II[BI [MaMATU. 3aKOHEI [IAMSTH. HpaBI/IJIa 3allOMHUHAaHUA. I/I3yquHe JJOI'MYC€CKOI'0 MBIIJICHUA,
BIIMSIHME T103bI HA PE3YJIbTAT JAeATeIbHOCTH. DMo1u. Temnepament. Xapakrep. Onpezenenue
THUIIOB TCMIICpAMCHTA. BMOHI/II/I 1 MUMMHKa JU1a.

JlabGopaTopHbIii NIPAKTUKYM:

. OmipeiesieHne YacTOThI cepAeuHbIX cokpammennii 1 XKEJI, aprepuansHoro napieHus
. [Ipuembl peaHUMalMOHHBIX JEHCTBUI MTPU KPOBOTCUCHUH

MUKPOCKOITMYECKOE CTPOCHUE KJIETOK M Pa3HbIX TKaHEH YeIoBeKa

Hapymenne cBolicTB 0€IKOB MpH ACHCTBUN HA HUX aJIKOTOJIA.

JlelicTBuEe aHTUOMOTHUKOB Ha (DEPMEHT CITFOHBI

[Iprembl peaHMMalMOHHBIX JECUCTBUI NP MEPETIOMAX, BBIBUXAX U PACTSHKCHUSAX

. [Ipuembl peaHMMalMOHHBIX JEHCTBUI IIPH OCTAHOBKE JBIXaHUS

. I[IpaBuia moBeneHus mpu paznuyHbIxX 3a0oneBanusix. [Ipodunakruka

© 0N UAWN R

. Ilcuxonoruyeckas momollb: mpaBuaa 60psObI CO CTPECCOM

10.PaccmoTpeHue cTpyKTyphl BOJIOC YETIOBEKA Pa3HbIX TUIIOB 0]l MUKPOCKOIIOM
HccaenoBarebckue M NpOeKTHbIE padoThI:

1.Bousiaue (pu3nyeckux Harpy30K Ha pa3BUTHE MBIILIEYHON CUCTEMBI

2. Ucropust OTKPBITHS KIETKU

3. BpenHble NpUBBIUKY U UX BIMSHUE Ha 30POBbE YEIOBEKA

4. CiocoObl yny4IlleHus: HaMsITH.

Tema 5. O61mednoiornyeckne ucciaeroBaHus (S4acoB)

I'enernka kak Hayka. OCHOBHBIE METO/Ibl U3YUECHHS T€HETUKU. MOJENbHbIN 00bEKT FT€eHETUKH —
I10/10Basi MyIka apo3opuina. Coaepikanue Ipo30(puil Ha MUTATENbHBIX cpeiax. AHAIU3
HaclleI0BaHMs IPU3HAKOB B F1 MPH MOHOTMOPUIHOM U JUTHOPUIHOM CKPEIIMBAHHUH.
[Tprucnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTD.

Bnustaue sxonoruueckux (akTopoB Ha OpraHU3Mbl. DKOJIOTHYECKUN MOHUTOPHHT .
Omnpenenenue coep:kaHus B BOJE 3arpsI3HAIOIINX BEIECTB.

DKOJIOTHYECKHE XapaKTEPUCTUKHU BUA (IKOJIOTHMUECKas HUIIIA).

JlabopaTopHbIil NPAKTHKYM:

1. Ananu3s HacienoBaHUS NPU3HAKOB B F1 Py MOHOTMOPUIHOM U AUTUOPUTHOM CKpEIIUBAaHUU
(Ha mpuMepe MYIIKH po30¢uiibl). AHaIM3Upyolee cKpelnBanue. HemonHoe toMuHupoBaHue.
Konomuuuposanue

2. Anamms HacCJICAOBaHUA HC3aBUCUMOTI'O U CHCTIJIICHHOI'0, C KPOCCUHI'OBEPOM U 0e3

3. PelieHne reHeTHUECKUX 3aJ1a4 MOBBIIICHHOMN CI0XKHOCTH

4. OnbITH IO U3YYEHUIO MTPUCTIOCOOIEHHOCTH OPTaHU3MOB K YCIIOBHSIM CYIIIECTBOBAHMUS:
MpeBpalieHre Ha3eMHbIX (POpPM pacTeHHi B BOJHYIO (popMy U HA000pOT (TpajecKaHIus,
BOJIOKpac, rurpoduia).

5. CocraBiieHne 3KOJIOTUYECKON XapaKTepUCTUKU BUa, TACIOPTU3ALMs KOMHATHBIX PACTEHHH.
HccnenoBarenbckue U NpoeKTHbIE padoThI:

1 HayuHble OTKPBITHS B TE€HETHKE.

2. BausiHue 3K0JI0rHuecKuX (pakTOpOB HA OPraHU3MBI.

3. 3aBUCUMOCTH BHJIOBOTO pa3HOOOPa3Us OT IKOJOTMUYECKUX YCIOBUI



IInanupyemMble pe3yJbTaThl 0CBOEHHS Kypca BHEYPOUHOMH AeATeJIbHOCTH.

B pe3ynbrare BHEYpOUHOU ACATEIBHOCTH Y BBITYCKHUKOB CpeHel MIKOJIBI OyayT chopMupoBaHbI
JUYHOCTHBIE, TO3HABATEIbHbIe, KOMMYHUKATUBHBIE U PETYIATUBHbIC YHUBEPCAIbHbBIE YUeOHbIE
JEWCTBUS KaK OCHOBA y4E€OHOTO COTPYJHHYECTBA U YMEHHSI YUUTHCS B OOLICHHH.

JIMYHOCTHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

VUQUWUICs HAYYUMca:

-II0JIOKUTENIbHOE OTHOILIICHHE K HCCIIEI0BATENbCKON e TeIbHOCTH;

-MHTEPEC K HOBOMY CO/ICP)KaHUIO M HOBBIM CIIOCO0aM MO3HAHHUS;

- OpHUEHTalMs Ha IOHUMaHUE MPUYHH yCIIeXa B UCCIIEA0BATEIbCKOM 1eATeIbHOCTH, B TOM YHCIIE Ha

caMOaHaJIM3 ¥ CAMOKOHTPOJIb pe3yJibTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHHUIM

KOHKpETHOM 3aJ1aui, TOHUMaHUe TPEJI0KEHHUI U OLIEHOK YYUTElIs, B3POCIbIX, TOBAPHUIIIEH,

poauTenen;

-CIIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICIIHOCTH UCCIIEI0BATENbCKON

JESITEIbHOCTH.

VUAUULICS NOTYYUM B03MONCHOCIS O (POPMUPOBAHUSL:

-BHYTPEHHEW MMO3UIIUU Ha YPOBHE NOHMMAHUS HEOOXOIMMOCTH UCCIIEI0BATENbCKOM 1€ATEIbHOCTH,

BBIPQXXEHHOTO B MPe00IIalaHuy MO3HABATEIbHBIX MOTUBOB U MPEANOYTEHHH COILIMAILHOTO CIIoco0a

OLIEHKH JIeSATEIbHOCTH,

- BBIPOKEHHOM 1M03HaBaTEIbHON MOTUBALINU;

-YCTOHYMBOTO MHTEpECa K HOBBIM CIIOCO0aM MO3HAHUS.

Ilo3HaBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

VUQUIUUCS HAYYUMCS:

-IIPOBOJIUTH UCCIIEAOBAHUS OOBEKTOB KUBOW MTPUPOJIBI;

-00BSACHATH 001IEOMOI0TMYSCKIE 0COOCHHOCTH;

-pacno3HaBaTh METObI U3YUYECHUS 00BEKTOB )KUBOU MPUPOJIBI;

-paboTath ¢ 1a00paTOPHBIM 000PYIOBAaHUEM U IPHEMaMHU pabOTHI C HUM;

-00BSACHATH (PU3UOJOTUUECKUE TTPOIIECCHI, TPOTEKAIOIINE B )KUBBIX O0BEKTAX;

-00BSACHATh AaHATOMUYECKOE CTPOEHUE KUBBIX OOBEKTOB,;

-OCYIIECTBIISTh MOUCK HY>KHOM MH(OpMAIINH JTsI BBITOTHEHUS y4eOHOTO HCCIEA0BAHUS C

HCIOJIb30BaHNEM y4EOHOM U IOMOJHUTENBbHON JTUTEpaTyphl B OTKPHITOM HH()OPMALIMOHHOM

IIPOCTPAHCTBE, B T. Y. KOHTPOJIUPYEMOM IpocTpaHcTBe IHTEpHET;

-MCII0JIb30BaTh 3HAKU, CHMBOJIbI, MOJIEJIN, CXEMBbI JIJISl pELIEHUS [I03HABATEIbHBIX 3a]a4 U

MPEACTABICHUS UX PE3YIbTaTOB;

-BBICKA3bIBAThCS B YCTHOW U MHMCbMEHHOM opMax;

-OpPUEHTHPOBATHCS Ha pa3Hble CIIOCOOBI pellIeH!s T03HABATEIbHBIX UCCIIEI0BATEIbCKUX 3a/1ay;

-aHaJIM3UPOBaTh OOBEKTHI, BHIACIATH TJIABHOE;

-yCTaHaBJIUBaTh IPUUYUHHO-CJIEICTBEHHBIE CBS3H;

-CTPOUTH paccyxkieHus 00 00beKTe;

-BUJIETh MTPOOJIEMBI, CTABUTH BOIIPOCHI, BBIIBUTATh TUTIOTE3bI, TUIAHUPOBATH U IPOBOIUTH

HaOJI0/IEHUS ¥ SKCIIEPUMEHTHI, BBICKAa3bIBaTh CYKJI€HUS, JIeJIaTh YMO3aKIOUEHHS U BHIBOJIBI,

apryMEeHTHUPOBATH (3alIUINATh) CBOU UCH.

VUAUULICS NOTYYUM B03ZMONCHOCHL HAYYUMBCAL:

-paboTaTh C TOTOBBIMH MHUKpPOIIPENapaTaMy U U3TOTOBJISATH MUKPOIIPENapaThl;

-CTaBUThH (PU3HOJOTHUECKHM SKCTIEPUMEHT;

-paboTaTh C ONTHYECKUMHU NMPUOOpaMH U J1a00paTOPHBIM 000PYIOBaHHUEM;

-11010MpaTh OOBEKT JAJIS SKCIIEPUMEHTa B COOTBETCTBUU C MTOCTABICHHBIMHU 33Ja4aMH;

-4ETKO M JAKOHUYHO (OPMYTUPOBATH IIEJIM U BBIBOJIBI SKCIIEPUMEHTA;

-1ipu oopmiIeHUH paboT COOJII0IaTh HATIISAHOCTD, HAYYHOCTh M 3CTETUYHOCTD;

-IIPOBOJUTH DKOJIOTUYECKUNA MOHUTOPHHT



-0(hOpMJIISATH IKOJIOTUYECKUE TTACTIOPTa;

-00BSACHATH HEKOTOPHIC actieKThl 30K.

-OCYIIECTBIISITh PACIIMPEHHBIN TOMCK HHPOPMAIIHH B COOTBETCTBUU C HCCIIEIOBATEIBCKON 3a/1aueii
C UCIIOJIb30BaHUEM pecypcoB OuOIMoTeK u cetu MHTEpHET;

-pukcupoBath HHGOPMAIUIO ¢ TOMOIIbI0 HHCTpyMeHToB UKT;

-OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIECHHS B YCTHOW M MUCbMEHHON (opMme;
-CTPOUTH JIOTUYECKOE PACCYKACHUE, BKIIOUYAIOIIEE YCTAHOBJICHUE IPUUNHHO-CIIEICTBEHHBIX
CBsI3€Ei

KoMMmyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

VUQUUUCS HAYYUMCS:

-JI0ITyCKAaTh CYILIECTBOBAHUE PA3JIUYHBIX TOUEK 3PECHMUS;

-YYUTHIBATh Pa3HbIC MHEHUS, CTPEMHUTHCS K KOOPAUHAIUY;

-(popMyIupOBaTH COOCTBEHHOE MHEHHUE U MO3ULIUIO;

-JI0rOBapHUBaThCsl, IPUXOAUTDH K 00ILIEMY PEILIECHUIO;

-c0o0JII0/1aTh KOPPEKTHOCTH B BHICKA3bIBAHUSAX;

-33/1aBaTh BOIIPOCHI 110 CYIIECTBY;

-MCIOJIb30BaTh PeUb JUIsl PErYJISLUUA CBOETO JECHCTBHS;

-KOHTPOJIMPOBATH ACUCTBUS TAPTHEPA;

-BJIaJICTh MOHOJIOTUYECKOM U TUATIOTUYECKON popMaMu pedu.

- HaxOAUTh MH(GOPMAIIUIO U BHISBISATH IJIABHOE

- COCTaBJIATH ILJIAaH UCCJIEAOBAHMS U BBIIEIATH [JIABHOE B MPE3EHTAIIUN

VUAWUUCA NOTYYUM B03MOICHOCb HAYYUMbCA:

- YYUTBHIBATh pa3HbIE MHEHUSI U 00OCHOBBIBAThH CBOIO MO3HUIIUIO;

-apryMEHTUPOBATh CBOIO MO3MUILIMIO U KOOPIAUHUPOBATH €€ C MO3ULUEH MApTHEPOB MPHU BbIPAOOTKE
00IIero penieHus B COBMECTHON AESITENbHOCTH;

-C Y4ETOM LieJiell KOMMYHUKAIUU JOCTaTOYHO ITOJIHO U TOYHO IepeaaBarh apTHEPY HEOOXOIUMYIO
MH(OPMALIHIO KaK OPUEHTHP JJIsI TOCTPOCHUS JCHCTBHS;

-JI0IyCKaTh BO3MOKHOCTh CYIIECTBOBAHHUS Y JIFOJI€H pa3HbIX TOUEK 3PEHUs, B TOM YHCIIE HE
COBITQIAIOIIUX C €r0 COOCTBEHHOM, M YUUTBIBATh MO3UIUIO MAPTHEPA B OOIIEHUH U
B3aHUMOJICHCTBUM;

-OCYIIECTBIISITh B3aUMHBIM KOHTPOJIb U OKa3bIBAaTh MAPTHEPAM B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOITOMOIIb

- YCTaHABIIMBAThH CBSA3b OKPYKAIOIIEH Cpebl C O0BEKTAMU KUBOU TIPUPOIBI
PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

VUAWUICS HAYYUMCAL:

-IIPUHUMATh U COXPaHATh YUeOHYIO 3ajauy;

-YUUTHIBATh BbIICJICHHBIE YUUTEIEM OPUEHTUPHI IEUCTBUS;

-TUIAaHUPOBATh CBOM JCHCTBHUS;

-OCYUIECTBIISITh UTOTOBBIN M MOILIATOBBIA KOHTPOJIb;

-aJIeKBaTHO BOCIIPUHUMATh OLIEHKY YUUTEIs;

-BHOCUTbH KOPPEKTUBHI B ICUCTBUS HA OCHOBE MX OIICHKH U yueTa CIICJaHHBIX OMIHOO0K;
-BBINIOJIHATH yueOHbIE ICHCTBUS B MaTepUale, peuu, B yMe.

VUQUUUCS NOTYYUM BO3ZMONCHOCIb HAYUUMBCAL.

-TIPOSIBJIATH MIO3HABATEIHHYIO HHUITUATHBY;

-CaMOCTOSITEJIbHO YYUTHIBATh BbIICJICHHBIE YUUTEIEM OPUEHTUPHI IEHCTBHS B HE3HAKOMOM
Marepuaiie;

peoOpa3oBhIBATh MPAKTUUYECKYIO 337a4y B IO3HABATEIHHYIO;

-CaMOCTOATEIbHO HaXOJUTh BApUAHThI PELIEHUS TO3HABATEIbHON 3a/1a4H.



TemMaTnuyeckoe MIIAHNPOBaHUE

Tema KonmuecTtro [{udpobie 0Opa3oBaTeIbHBIC PECYPCHI
4acoB

Tema 1. buomnorus u obnactu 1

HCCIIEOBAHUS

Tema 2. UccrnenoBanus U3 »KU3HU 5

pacTeHwmi)

Tema 3. MccinenoBanus U3 )KU3HA 5

JKUBOTHBIX

Tema 4. Uenosek kak 0OBEKT 5

HCCIIENOBAHUS B OMOJIOTHH

Tema 5. O6meOnoI0rNYecKre 16

HCCJICOOBAHUS

I/ITOFOBBIC 3aHATHUSA 2
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