MyHununagbHOe Ka3eHHOE yupeKaeHrne YpasieHue o0pa3oBanus AJIMUHUCTPALUN
[TepBomaliickoro paiioHa
MynununansHoe 010/KeTHOE 00pa30BaTeIbHOE YUPEXKICHHE JOMOTHUTEIHLHOTO 00pa3oBaHUs
«eHTp 1OMOIHUTENLHOrO 00pa30BaHus Ui JETei»
[TepBomaiickoro paiiona Tomckoii obnacTu

IIpunsra YTBepxkaaro
Ha 3acegannun MeTogM4YecKOro coBera Hupexktop MBOY 10O « HAO»
Ot 30.08. 2024r. H.A. KporoBa
[IpoTokon Ne 1 Ne 69-O ot 02.09.2024r.

JOITOJIHUTEJIBHASI OBIIIEOBPA30OBATEJIbHAS1 OBILIIEPA3BHUBAIOIIA S
[TPOIT'PAMMA
«ACCJIIEJOBATEJIb»
HanpaBrneHHOCTb: ecTeCTBEHHOHAay4YHas
Bospact oOyuaromuxcst: 12-16 ner
Cpok peanmzanuu: 1 rosa

ABTOpP-COCTaBHUTEIb:
Bcragsckas O.C.,

MeAaror AOMOIHUTEIHHOTO
oOpa3zoBaHUs

c. [TepBomaiickoe, 2024



CTpyKTypa A10N0JTHUTEIbHOH 0011e00pa3oBaTe/bHOI 001Iepa3BUBaIOIIEli TPOrPaMMBbI

|. KoMmmiekc 0CHOBHBIX XaApPaKTEPUCTUK ITPOrpaMMbI

CTp
1. IHosacnumenvnas sanucka
1.1 HanpapiaeHHOCTD (IIPOPHUIIB) IPOTPAMMBI ........vevverrreresaresesesesesesesesesasasasasesasesesesasasenns 3
1.2 AKTYaIBHOCTD HPOTPAMMBL......c.cvevvveresesesssesesessssssssesesssssssesesessssssesesessssssesesessssssesesenes 3
1.3 OTnuuuTenbHBIE 0COOEHHOCTH IIPOTPAMMBL ... .vcvevevarsrsesessessssesesesassssssesesessssssssesesesans 3
1.4 AZIPECAT IIPOTPAMMBI .....cocuvivverieeeeieeietesesesstetesess st sese s st tesese s st stesese s ssssetesesssnssaserens 4
1.5 OOBEM IIPOTPAMMBL.......vvvvvttetetetesesesetetesesesetesese st sesesasesesesesesesesesesasesasasesasasasasasassns 4
1.6 DOPMBI OOYUEHUS .......oveveevveereeeeeeeieteee et e e sess sttt s st e s s st ssetesess s stetesesssnssatesens 4
1.7 METOMBI OOYUCHHS. ......cvcueeevrereeiaeieeieteseesetetete sttt sttt se st esebese s s stebesesssnssatesenas 4
1.8 THII BAHATHS ....cvcvevviiieietciete ettt ettt bbbttt s s 4
1.9 DOPMBI IPOBEICHHUS BAHATHM ........voveveevvisesceese et sssesese bbb sese e s s s 4
1.10 CpPOK OCBOGHHS IIPOTPAMMBL.......vveveeevrsssssesesesessssssesesesessssssesesesasssssesesessssssssesesasans 4
1. 11 PEKHM BAHATHI. ......cocvevevevetereietetetete ettt ettt bbbttt bbbt b bbb b sttt s s 5
2. Ilentb U 3A0AUU IPOCPAMMDBL ...............ccooeeiiieiiiiieiiiiie it e se e be e nbe e nseees 5
2.1 TIEID IIPOTPAMMBI .......cvviveriieiscaesetss ettt sse bt s s s s bbb st b s et a et b s st s e 5
2.2 32/IaUH TPOTPAMMBL........vvevererereresesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesens 5
3. COOCPHCAHUE MPOZPAMMDBL ..ottt ettt ettt nne e abeene s 6
3.1 VUeOHBIi (TEMATHUECKHUIT) TIAH . .......cvcveveveverereretetesesesesesesesesese et sesesesesesesesesesesesesesesesns 6
3.2 ConepxaHue y4eOHO-TEMATHUECKOTO TLIAHA. ....v.v.vuvsescresesssssesesesessssssesesessssssesesesessnns 7
A, TTNAHUPYCMBL PEIYIIMUANIBL. . ce.eueeeeenernernernernesaesnessesaessesasssssassasssssnssassassnns
1. KoMmnuieke opranu3anioHHo - MeJarOrHUeCKUX YCHAOBHH .........c.cvcveviveverererirerererarerararenann, 12
1. KaneHAapHBIN YUEOHBIH TPADUK . ...cviieriiiiiiiiiiiiiiiiii e 12
2. YCIOBUS PEATH3ALMHU TIPOTPAMMBL. .....viiuriiieitiesrisieestease s sbe e sseesre s sie e b s e e sre e seee e 13
3. DOPMBI ATTECTAITHIH ...t uveesteesureastessseeassesssseassesssesassessseeassesssseassessssesssessssssnsessssssnsessneansenns 13
4. OLEHOUHBIE MATEPHATIBL ... .uveetreanteessreasseessseaseessseaseessseasseeasseaseessseasseessseaseessneansesssneanseens 13
5. METOIUUCCKUE MATEPHAIIBL........veeuteetreasteesureanseesseeaseessseaseessseaseessneaseessseasseessseanseessneanseens 14
6. YueOHO-MeToIMUecKOe 0OecTieueH e mporpaMMbl
7. MatepuanbHO-TEXHUYECKOE 00ECTIEYEHHE TIPOrPAMMEI

Cnucoxk nurepaTypsl



|. KoMIuieke 0CHOBHBIX XapaKTePUCTHK NMPOrPaMMBbI
1. MIOACHUTEJIBHAS 3AIIMCKA

JlononauTenbHas 00meoopa3oBaTenbHas o0mepa3BHUBaroNIas nporpaMma

((HCCJ'IG,I[OB&TCJ'IB» pa3pa60TaHa Ha OCHOBC U C Y4YE€TOM CICAYIOIIHUX ITOKYMCHTOB:

— @epepanpHoro 3akoHa oT 29.12.2012 1. Ne 273-®3 «O6 ob6paszoBanuu Poccuiickoit
®enepanun» (¢ u3M., BHeceHHbIMU DenepanbHbiMu 3akoHaMu oT 04.06.2014 r. Nel45- @3,
ot 06.04.2015 r. Ne68 — @3, ot 19.12.2016 1. 01 26.07.2019 1. N 232-D3).

— Ilpuka3z MunucrtepcTBa npocsenieHus Poccuiickoit @enepamuu ot 27.07.2022 Ne 629 «O6
yrBepxkaAcHUH [lopsiika opraHu3anyyd W OCYIIECTBICHUST 00pa30oBaTEebHOW NEATEITHbHOCTH
0 JTOTIOJHUTEIBLHBIM 0011€00pa30BaTeIbHBIM TPOrPaMMaM»»

— VYka3 [Ipesugenta Poccuiickoit @enepanuu ot 07.05.2024 Ne 309 «O HanMoOHANBHBIX LETAX
passutus Poccuiickoii ®enepannn Ha nepuon 1o 2030 roga u Ha nepcrnektuBy 1o 2036
roja»

— VYka3 [Ipesunenta Poccuiickoii @eneparuu ot 09.11.2022 Ne 809 «O6 yrBepxkaeHnn OCHOB
TOCYJapCTBEHHOM TMOJIUTHUKUA MO COXPAHEHHUIO U YKPEIUICHUIO TPAJAUIMOHHBIX POCCUMCKUX
JyXOBHO-HPABCTBEHHBIX LIEHHOCTE»

— KoHnuenuus pa3BuTusi JONOTHUTENBbHOTO oOpa3oBanusa Aereid A0 2030 roga (yTBepikaeHa
pacniopspkernem IIpaButenbctBa Poccuiickoit @enepamuu ot 31.03.2022 1. Ne 678-p, ¢
n3MeHeHussMu Ha 15 mas 2023 rona);

— Crparerusi pa3Butusi Bocnutanusi B Poccuiickoit denepannu Ha nepuon ao 2025 roma
(yrBepkaeHa pacnopsbkenreM [IpaButenbctBa Poccuiickoit @enepaunu ot 29 mas 2015 r.
Ne 996-p)

— IlIpuka3z MunucrepctBa npocsenienus: Poccuiickoit @eaepanuu ot 03.09.2019 Ne 467 «O06
yrBepxkaeHun lleneBoli Monenu pa3BUTHSA PETHOHATBHBIX CHCTEM JIOMOJHUTEIHLHOTO
oOpazoBanus aetei» (c uameneHusmMu Ha 21 anpens 2023 roga);

— IlocTranoBieHne I’ TaBHOrO roCy1apCTBEHHOIO caHUTapHOro Bpada Pocculickon ®enepanun
or 28.09.2020 Ne 28 «OO6 yrBepxkaenun CII 2.4.3648-20 «CanurapHo-
AMUJEMHUOJIOTHYECKUE TPEOOBAHMUS K OpraHU3alMsIM BOCIUTAHUS U OOy4YEHUs, OTIbIXa U
03JI0pOBJICHUS JE€TEH U MOJIOICIKNY;

— Meroanueckrue peKOMEHAINHU 110 MPOSKTUPOBAHHUIO JOMOJTHUTEIBHBIX 00Iepa3BUBAIOIIIX
nporpaMM  (BKJIIOYas ~ Pa3sHOYpPOBHEBbIE  MpOrpaMMbl)  (IPUJIIOKEHHWE K  MHUCHBMY
MunucrepcTBa 0o6pazoBanus u Hayku Poccuiickoit @eneparmu ot 18.11.2015 Ne 09-3242);

— VYcraB YupexaeHus,

— JlokanbHble HOPMATUBHBIE aKThl YUpEXACHHUS, a TakK€ C Y4YETOM MHOIOJETHEIO
MeJJarOTHYECKOTO OTBITA B 00JIACTH €CTECTBEHHBIX HAYK.

YpoBeHb MporpaMMbl cmapmosstii. Paccuntana Ha 00yYarOIIUXCs, UMEIOIMINUX 0a30BbIe

3HaHUS 110 HIKOJBHOM Nporpamme no 6uonoruu. [Ipennonaraet UCHoONIb30BAHUE U PEATHU3ALINIO
TakuxX (OpM OpraHM3allly KaK MPOEKTHO-UCCIIEAO0BATENbCKas, KOTOpas MPU3HAETCS OJHOU U3
IPUOPUTETHOM B 0OmIEel cuctemMe 00pa3oBaHMsI M BOCIHMTAaHUA. YYacTBYS B IPOEKTHO-
UCCIIEIOBATEIbCKOW paboTe, YYEHUKH YCBaMBAIOT TOTOBbIE (OPMBI COLMATBHON KHU3HH,
NpUOOPETAIOT COOCTBEHHBIH COLMAIBHBINA OIBIT, 3aHUMAIOT AKTUBHYIO JKU3HEHHYIO MO3UIIMIO,
KOTOpass ToMoraer JoOuThCS TO3UTUBHOW camopeanu3anuu. llodydyeHHble B mporecce
TBOPUYECKOH JEATEeIbHOCTH HABBIKW W YMEHHS TIIO3BOJIAT Y4YallUMCS 4YyBCTBOBAaTh ce0s
NpUOOILICHHBIMU K KYJIBType U HayKe, CIOCOOHBIMU aKTHBHO NPOSBIATH ceOsl HAa phIHKE TPy/a,
CcBOOOJHO pacrnopspKaTbes oOpa3oBaTenbHbIM KanuTanoM. Ilporpamma «MccnenoBarensy
SBISICTCA OJHMM M3 OTaloB OHOJOTMYECKOro O0pa3oBaHMS B CUCTEME JIOTIOJIHUTENBHOTO
oOpazoBanusi. OCHOBHas wHjaed MNpPOrpaMMbl — 3HAKOMCTBO, H3Yy4YeHHE M MPAKTHUYECKOE
UCIIOJIb30BaHUE TOCTYITHBIX JIJIS YUAIIUXCSI METOJIOB OMOJIOIMYECKHX HAYK.



Ilennocms npocpammpl 3aKIOYAETCS B TOM, YTO Y4YalIUeCs MOIY4YarOT BO3MOYKHOCTb
MOCMOTPETh Ha pa3INy4HbIe MPOOJIEMBI C MO3UIIUN YUYEHBIX, OIYTUTh BECh CIIEKTP TPEOOBAHUN K
HayYHOMY HCCJIEJIOBAaHHUIO.

1.1 Hanpaenennocms (npoguns) npocpammot
JlanHass mporpaMmMa HMEET €CTeCTBEHHOHAy4YHas HampaBIIEHHOCTb. B mpomecce
TEOPETHYCCKUX 3aHATUH, MOJyYCHHBIE BOCIUTAHHUKOM 3HAHMS, JOJDKHBI CTaTh 0azod s
CaMOCTOSITENILHOM OILIGHKH TPOUCXOJSANINX B MPHUPOAE IPOIECCOB, SBICHUN, MPOBEICHUS
COOCTBEHHBIX HCCIEAOBaHUHN, HAOJIOJACHWH, YMEHHHM OO0OOIUTH, CBOWM  HAOIIOJEHUSA,
CIOoCcOOCTBOBAaTh TPaMOTHOMY, O€30MacHOMY JJisi TPHPOABI M COOCTBEHHOTO 3/IOPOBBS
MOBEJICHUIO.

1.2 Axkmyanvnocmo npozpammor

AKmyansnocms npozpammsl OCHOBBIBACTCS Ha MHTEpECe, MOTPEOHOCTAX YUAIIMXCS M UX
poautenei. B nmporpamme ynauHO codeTaroTcs B3aUMOJEHCTBUE IIKOJBI C CEMbEH, TBOPUECTBO U
pa3BUTHE, SMOLIMOHAIIBHOE OJ1aromnoiiydre aeTeil 1 B3pocibix. OHa CocOOCTBYET O3HAKOMIIEHUIO C
OpraHu3alel KOJUIEKTUBHOIO M HMHIUBUAYaJbHOIO HCCIEA0BaHMs, OOyuyeHHIO B JIE€HCTBHH,
noOyX/1aeT K HaOIIOEHUSIM U SKCIIEPUMEHTHPOBAHUIO, OTIUPAETCS HAa COOCTBEHHBIN >KU3HEHHBIN
OITIBIT, IO3BOJISIET YEPEOBATh KOJJIEKTUBHYIO U HHAMBUYAIbHYIO 1€ TEIbHOCTb.

AKTYaJIbHOCTh NPOEKTHO-UCCIIEIOBATEIBCKON N1E€ATENbHOCTH CETOJIHS OCO3HAETCS BCEMH.
®I'OC HOBOro mokojieHus: TpeOyeT MCIOJb30BaHUS B 0OpA30BaTEIbHOM IPOLIECCE TEXHOJOTUI
JEeSITeIbHOCTHOTO TUIA, METOABI NPOEKTHO-UCCIIEAOBATENBCKON IEsITeIbHOCTH OIpeNeNeHbl Kak
OJIHO W3 YCJIOBHH peanu3alid OCHOBHOW 0Opa30BaTENIbHOW MPOrpaMMbl HAYaJbHOTO OOIIEro
oOpa3oBaHus. AKTyanbHOCTh mnporpammbl  «lMccinenoBarensb»  Takke 0OyclOBIeHa  ee
METOJI0JIOTUYECKON 3HAYMMOCTBI0. 3HAHUS U YMEHUs, HEOOXOIMMBIE /JIsl OpraHU3aluu IPOEKTHOM
U MCCIE0BATENbCKOM NEATENIbHOCTH, B OyAyIleM CTaHyT OCHOBOWM Ui OpraHM3allid Hay4yHO-
MCCJIEIOBATENIbCKOM AESITEIbHOCTH B By3aX, KOJUIEKaxX, TEXHUKyMax U T.1. [Iporpamma no3Bossier
pean30BaTh aKTyaJIbHBIE B HACTOSLIEE BPEMsI KOMIIETEHTHOCTHBIN, TMYHOCTHO OPUEHTHUPOBAHHBIH,
JeSTeIbHOCTHBIN TIOX0/Ibl TOCPEACTBOM HCHOIb30BAaHUS U paOOThI ¢ MUKPOCKOIIOM.

AKTYaJnbHOCTb IIPOrpaMMbl  OOYCIIOBJIEHa, BO-TIEPBBIX, TEM, UYTO COBPEMEHHBIH
OMOJOTUYECKH TPAMOTHBIM YEJIOBEK HE MOXET HE yMEThb paboTaTb ¢ MUKPOCKOIOM M HE HMMETh
JIOJDKHOTO  TIPEJICTaBIIEHUS O MHUKPOMHUPE; BO-BTOPBIX, BOCTPEOOBAHHOCTBIO Y CTYIEHTOB
Ouonormyeckux crenuaibHocTel BY30B, TEXHUKYMOB M akaJeMHUil HaBBIKOB pPabOTBI C
MHUKPOCKOIIOM; ¥, B-TPETbUX, MHOTOYUCICHHBIMH OTKPBITHSAMM, CAETaHHBIMM Onarojaps
IPUMEHEHHI0O MUKPOCKOIA, B 0071aCTH MUKPOOMOJIOTMH, T€HETUKH, OMOMH)KEHEPUH (KIIOHUPOBaHUE
U CO3/laHHe TeHETHYEeCKH MOAM(DULIMPOBAHHBIX OPraHU3MOB, pacHIM(poBKa reHoMa dYeJoBeKa U
T.IL.).

1.3 Omauuumensvusie ocovennocmu npozpammot

Ocobennocmoplo NaHHON TIPOTPAMMBI  SIBIISIETCS pead3alusl MEJaroru4eckod Haeu
dopMHpOBaHHS y MIKOJBHUKOB YMEHHUS YYUTbCS — CaMOCTOSTENBbHO JIOOBIBaTH U
CUCTEMAaTHU3UpPOBaTh HOBbIE 3HAHUA. B 3TOM KauecTBe mporpamma 0oOecredrBaeT peasu3aluio
CJIEIYIOIINUX IPUHLUIIOB!

e HenpepblBHOCTh JIOMOJHUTENBHOTO 00pa3oBaHMs KaK MeXaHH3Ma IOJHOTHI U
LEJIOCTHOCTH 00pa30BaHUsl B LIEJIOM;

e Pa3BuTHs MHIMBHUIYaJbHOCTH KaXIOro pebdeHKa B IpoLEecce COLMAIBHOTO
CaMOONPEIEIICHNS B CUCTEME BHEYPOUHOU JIESTEIbHOCTH;

e CHUCTEMHOCTh OpraHU3alMK Y4eOHO-BOCITUTATEILHOTO MPOIIecca;

e PackpeiTue criocoOHOCTEN U MOAIepKKa OJapPEHHOCTH JeTel.

[Tpenmnonaraercs CBSI3b COJIEPKaTENBHOTO KOMITOHEHTa MIPOrPaMMBbI

CO IIKOJIbHBIMU TIpeJMeTaMu: OHoJIorHsi, reorpadus

[IporpamMa oOpraHu3oBaHa COIVIACHO MOJYJIbHOMY IPUHIMILY M HMeeT 2 MOAyJ,
COOTBETCTBYET «O3HAKOMUTEIBHOMY» YPOBHIO CIIOHOCTH.



1.4 Aopecam npozpammor

JlanHas mnporpamMma MpeaHa3HauyeHa Ui ydamuxcss Bo3pacta oT 12 mo 16 er,
MPOSIBJISIONIMX MHTEPEC K M3YUYEHHUIO OMOJIOTMM W HUMEIOIIMX CKJIOHHOCTh K HCCIIE€IOBATEIbCKOM
nesTeNIbHOCTH. [laHHBIA BO3pacT XapakTepusyeTcsl OOpallleHHOCThIO B Oyayllee — 3TO OCHOBHAs
nOTPEOHOCTH ATOTO Bo3pacta. Takke y oOydarommxcs (GoOpMHUPYeTCs TOTOBHOCTh K INYHOCTHOMY U
npoecCHOHANBHOMY CaMoompeeNieHno. BaxHo, 4TO B CO3HAaHUM MOAPOCTKOB HAyUHBIM U
palMoOHANBHBIA MOAXO0 K MPUPOJIE CIMBACTCS C HPABCTBEHHO-3THUECKUM. CTaplinM IIKOJIbHUKAM
MOIYEPKHUBAIOT HEOOXOIUMOCTh "HE TOJBKO OpaTh y MPUPOIbI, HO U OTAABaTh €, HE T'y0s U He

paspymas ee".

1.5 Oé6vem npozpammu
O6beM y4eOHOro BpeMeHH, TIPeyCMOTPEHHBIH ydeOHbIM IIaHOM 00Pa30BaTENLHOTO
YUpEXKIEHHS Ha Pean3aluio IporpaMMel «MccieoBaTeby COCTaBIseT:

e KomuuectBo yacos B rog — 144
e (OO0mee KoaU4YeCTBO YacoB 3a 1 rog — 144
e KoandgecTBo yacoB B HeAeao — 4 yaca
e KomuuecTBo oOyuaronuxcs B rpymme coctabisier 12 yenoek. Canllun 2.4.3172-14.

1.6 ®@opmwt odyuenua
dopma 06yuenus 1o nporpamme «MccneaoBarensy - O4Hasl.

1.7 Memoowt odyuenus
Memoowt npoeedenusn 3anamuii: 6ecena, Urpa, MpakTUYeckas padboTra, IKCIIEPUMEHT, HaOII0ICHUE,
DKCIIPECC-UCCIIEJOBaHNE, KOJUIEKTUBHBIE U HHIUBUAYAJIbHBIE NCCIEA0BAaHUS, CAMOCTOSITENbHAS
paboTa, 3aIuTa UCClIeJ0BATEIbCKUX padOT, MUHU-KOH(EPEHIUs, KOHCYJIbTallUs.
Memoovl Konmpons: BBOJHBINA, TEKYIUHN, NMEPUOJUIYECKHM, NTOTOBBIN

Texnonozuu, memoouxu:
e ypoBHeBas nuddepeHImanms;
e pobseMHOe 00yueHue;
® MOJIENUPYIOIIAs ASITEbHOCTD;
® TIOMCKOBAas JeSTENbHOCTD;
o NH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;
® [IPOEKTHO-KCCIIEI0BATENbCKAsi TEXHOJIOTHH.
1.8 Tun sanamus

OCHOBHBIMU TUNAMUA  3aHITUH o mporpamme «HccnenoBarenby

SBIISFOTCS:

® Teopernueckui
® [IpakTuyeckuii

®  KoHTpoJIbHBII

1.9 @opmul nposedenus sanamuii
OcHoBHO# (hopMOil opranuzannu o0pa3zoBaTeILHOrO Mpoliecca SBISETCS 3aHATHE, a
TaKXe TBOpYECKas MacTepckasi, co0eceJoBaHusl, KOHCYIbTAallUU, O0CYKICHHS, CAMOCTOSITENIbHAs
paboTa Ha 3aHATHUSX.

1.10 Cpox oceoenus npozpammet



Hcxons u3 conepkanus nporpammsl «lccienoBaresnsy NpeaycCMOTPEHBI CIEAYIOINE CPOKU

OCBOCHHS TTPOTPAMMBI O0YUEHUS:
® 36 Heneab B IO
® O MECHIICB B IrOJ
® Bcero 1 ron

1.11 Pescum 3anamui

3anstus o nporpamme «HKOHBIM Hcce0BaTeNby MPOXOAAT NEPUOJUYHOCTHIO 2 pa3a B
Hezento 1o 2 yaca. [IpoiomKuTeIbHOCTh OJJTHOTO 3aHATHS COCTABIISIET 45 MUHYT.

2. HEJIb U 3AJAYU ITPOT'PAMMBbI

2.1.1]enb npocpammor:

CO31aHuC yCJIOBI/Iﬁ JJIA pa3BUTHUA HHTCIUICKTYAJIbHO TBOPUYCCKOI'O IIOTCHIMAIa TUYHOCTH
pe6eHKa IMYTEM COBCPUICHCTBOBAHUA €I'0 HCCIICA0OBATCIILCKHUX CII0COOHOCTEN B mpouecc
caMOpa3BUTUA, CO3JJaHUC YCJIOBI/Ifl AJIg yCIICIIHOI'0 OCBOCHUSA YUCHUKAMU OCHOB

UCCIIEJIOBATEIbCKOM J1eATETHbHOCTH.
2.2.3a0auu npozpammot:
Oopazosamensvhoie:
HAYYUTh TIOCTPOCHUIO UCCIICIOBATEILCKUX U MPOCKTHBIX padoT;

OBJIaJACTh OCHOBHBIMH HaBbIKAMH HAXOXACHHUA, NCIIOJIb30BaHUA U I/IHq)OpMaI_[I/II/I;

o q)OpMI/IpOBaTb npeaACTaBJICHHUC 00 HCCICO0BATCIIBCKOM O6y‘lCHI/II/I KaK BCAYUICM croco0e

y4eOHO! JEeSATENbHOCTH.

® U3Y4YHWTh CTPOCHHUE HA KJIETOYHOM YPOBHE IIPEICTABUTENIECH PAa3IMYHBIX LIAPCTB:
OakTepuil, pacTeHUl, IKUBOTHBIX U TI'pUOOB, HAyUYUThb TI'OTOBUTH KYJIbTYPbl OJHOKJIETOYHBIX

OpPraHnu3MoB.

Pa3zeusarwwue:
(dbopMupoBaHKE OHOJIOTUYECKON KYJIbTYPBI;

q)OpMI/IpOBaTI) MMPAKTUYCCKUC HABbIKU pa6OTBI CO CBC€TOBBIM MUKPOCKOIIOM U

1M pOBBIM JTA0OPATOPHBIM 00OPYAOBAHHEM (MHUKPOCKON AJTbTaMu);

Pa3BUTHUC JINIHOCTU O6y‘IaIOH_II/IXC$I B IIpoHecce HpOeKTHO'I/ICCJ'Ie,Z[OBaTeJ'ILCKOI\/'I ACATCIIBHOCTH.

Bocnumamenwnoie:

BOCIIMTAHUC YBAXKCHHUA K MHCHHUIO OIIMMOHCHTA, YMCHHUEC aPTYMCHTHUPOBAHO U KOPPEKTHO OTCTAUBATh

COOCTBEHHYIO TOUKY 3PEHUS;

BOCIIMTAaHUC BOJIKM, YMCHUS MPCOJ0JICBATh TPYAHOCTH, MMO3HABATEILHOM aKTUBHOCTH 1

CaMOCTOATCIIbHOCTH, HaCTOﬁqHBOCTH;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS U KYJIbTYpbl HHTEUIEKTYaIbHOIO TPY/a;
® CTOIKHUI MHTEepec K OMOIOruH, OMOJIOTHYECKOMY SKCIIEPUMEHTY.

3. COAEPXXAHUE ITPOI'PAMMBI:

3.1. Yueonwuii (memamuuecxkuir) nnan

Ne HasBanmue pa3nesa, TeMbl KosmnuecTBo yacos DopMbl
n/n aTTrecTa

Bcero |Teopus | IlpakTuka 117071
(KOHTp

0J191)

Pa3nen 1. Yuumca ucciegoBaThb
1 BBognoe 3anstue. BBOAHBIN MHCTPYKTAXK 1O 1 1 BBOJHBI
TEXHUKe 0€30MMaCHOCTH. 71
2 Yro Takoe ucciaenoBaHue? 2 1 1




3 Habmionenue u HabM0aTeNbHOCTD. 4
4 YT0 Takoe dKCIEPUMEHT. 4 TEKyIHU
i
5 Yuumcs BeIpaOaThIBaTh TUIIOTE3HI. 4
6 3HAKOMCTBO JIOTUKOH. 3
7 Kak 3ayaBath BOIpOCHI. 2
8 VYdumcs BBIAETATH [NIABHOE U BTOPOCTENIEHHOE. 2
9 Kaxk nenarte cxeMmsl. 2 TEKYIIH
i
10 | Kak paGoTath ¢ KHUTOM. 4
11 Yrto Takoe nmapaaoKcChl. 4
12 | MbicnuTenbHble SKCIEPUMEHTBI M SKCIIEPUMEHThI 3 epuos
Ha MOJICIISIX. UYECKU
i
13 | Kak cnenath cooOmieHue o pe3yaprarax 4
UCCIICIOBaHMU.
14 | TpeHupOBOYHOE 3aHATHE IO METOJIUKE 3 TEKYIIHU
IIPOBE/ICHUS] CAMOCTOSITEIbHBIX UCCIIETOBAHHA. i
15 WNHauBHyaibHBIE 3aHATHUS IO METOIUKE 4
IPOBEICHUS] CAMOCTOSITEIIHHBIX UCCIIETOBAHHIA.
16 | Okcnopecc- Hccie0BaHue. 4
17 | Munu KOH(EpPEHIHs [0 UTOTaM YKCIIPEcC — 6
UCCIIEIOBAHUMN.
18 | Munu KOH(EpEeHI s MO0 UTOraM COOCTBEHHBIX 6 TEKYIIH
HCCIIC/IOBAHUH. 7
19 VYyacTue B 3aluUTax UCCIeI0BaTEILCKUX PadboT 1 8 TEKYIIN
TBOPYECKUX MPOEKTOB 00YUAIOLINXCS i
Pa3nen 2 «YauBuTEJIbHBIII MUKPOMHP»
20 BBogHoe 3auaTue 2 BBoaHbI
i
21 | Ot MuUKpOCKOTa JJ0 MUKPOOHOIIOTHHI 4
[IpaBumna paboThI CO CBETOBBIM MUKPOCKOIIOM.
[TpaBuiia paboThl ¢ IHPPOBBIM MUKPOCKOTIOM
22 | IlpuroToBieHne MUKpONpENnapaToB: 3
Koxwuna nyka
MuxkpomMup aKkBapuyma
23 | bakrepun 12 Texymu
CrpoeHre ¥ KM3HEIEATENBHOCTh  OakTepuit i

Pacnipoctpanennie  u = 3Ha4YeHWe  OakTepuit
[IpakTuueckast pabora «IloceB n HabmoaeHHE 3a
pPOCTOM OaKTepHUii».

Bakrepun 3yOHOrO HanéTa




KaprodenbHoii nanouku
CeHHOM ANIOUKH

24 | Ilnecuesslie rpudbl. CTpoeHUE U 8 ) 3 Texymu
KHU3HEICATEIILHOCTh i
3Ha4YeHUe MIIECHEBBIX TPHUOOB. [IposxKi.

IIp. pabora «MyKop».

ITp. pabGota «IleHuum».

[Ipaktuyeckas padora «BrnusiHIE TeMIepaTypsl
Ha POCT IJICCHEBBIX M IPOMIKEBBIX TPHOOBY

25 | Bogopociu. Bomopocian — oouTaTenun akBapuyma. 11 9 2
JlaboparopHas pabora «Bomopocnu — oburarenu
aKBapUyMa.

26 | JIumraiiHUKW — CHUMOMOTHYECKHE OpTaHU3MBbI. 4 3 1 TEKYIIN
JlaboparopHass pabora «PaccmarpuBaHme cpesa 171
JIMIIANHUKA 10T MUKPOCKOIIOM)

27 OIHOKIETOYHBIE JKUBOTHEIE. 10 6 4
Knaccugukanus mpocreimmx
[Ipocreitmue — Bo30yautenu 3adoneBaHui
YeJI0BEKa U )KUBOTHBIX.

Jla6. Pabora «M3y4ueHue moBeacHUS
OJTHOKJICTOYHBIX KHBOTHBIX)

28 | 300IUTaHKTOH U (PUTOIJIAHKTOH aKBapuyma. 4 3 1 TEKYIIH
JIa6. pabota «M3y4eHne BUIOBOTO COCTaBa i
CEHHOTO HACTOs»

29 | MUKpOCKOIIMYECKHE JKUBOTHBIE —  I1apasHThl 6 1 5
pacTEeHNN: MIAYTUHHBIN KJIEI, T, TPUIICHI

30 IMoAroToBKa NPOEKTOB, WCCAEAOBATEIbLCKUX 8 2 6
pador

31 | 3ammuTa NPOEKTOB, HCCJIEA0BATEIHLCKUX PAdOT 2 2 0 Hroros

ast
arTecTa
IHsl.
UTOrO | 144 66 82

Tema 1. BBogHoe 3aHsiTHE. BBOAHBIH MHCTPYKTAK 110 TeXHHKe Oe3onacHocTH. (1 4ac)

3.2. Cooepircanue yuebno-memamuuecKo2o naana
Pazgea 1. YuuMmcs uccienoBarb

Tema 2.«HUTo Takoe ucciiegoBanue?» (2 yaca)
3HAaKOMCTBO C MOHATHEM «HccienoBaHne». KoppekTupoBka JETCKUX MPEACTABIEHUM O TOM, YTO OHU
MOHUMAIOT TIOJT CJIOBOM <«HccienoBanue». KoJuleKTHBHOE OOCYXIIEHHE BOMPOCOB O TOM, T/

HCIMOJIb3YET YEJIOBEK CBOIO CIIOCOOHOCTh UCCIIEI0BAaTh OKPYKAIOIIUN MUD:

Kakur JC YCJIOBCK ITPOBOAUT UCCIICIOBAHNS B 6LITY?

Tonpko ueaoBek HCCIICAYCT MUP WIHN JKUBOTHBIC TOXKEC YMCIOT 3TO ,Z[CJ'IaTB?

Uro Takoe HayYHBIC HCCIICIOBAHUS?

I'ne u xak HCHOJIB3YIOT JIFOAU PE3YJIbTAThl HAYYHBIX HCCHCHOB&HHﬁ?

Yro Takoe Hay4YHOE OTKPBITHE?
Meron uccnenoBaHusi Kak IyTh peIIEHHs 3aad HCCENoBareis. 3HAKOMCTBO C OCHOBHBIMU
JOCTYITHBIMU HaM METOJAMH UCCIIEOBAHMS (IOAYMaTh CAMOCTOSITENBHO, CIIPOCUTH Y IPYroro 4esloBeKa,
MOHAOMI0OAATh, IPOBECTH AKCIIEPHMEHT H JIp.) B XOJI€ M3yUEHUs! JOCTYIMHBIX OOBEKTOB (COJHEYHBIH JTyd,
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KOMHATHBIC PACTCHUS, JKUBOTHBIC U3 <CKUBOT'O YI'OJIKa» U T. H.).

Tema 3 «Ha0OmoneHue 1 HA0/II01ATEILHOCTD (4 yaca)

3HaKOMCTBO C HAOJIIOJICHHEM KaK METOJIOM HCClieioBaHusl. 3ydeHne mpenumMyIecTB U HeJJOCTaTKOB
(mokazath HauboJIee paclpoCTpaHEHHBIC 3pUTEIbHBIC WILUTIO3UH) HaOM0IeHNs. BBIMoHUT 3a1aHus Ha
MPOBEPKY U TPCHUPOBKY HAOIIOAATEITLHOCTH.

Tema 4 «HTo Takoe 3xciepuMeHT? (4 yaca)
Camplii T7aBHBIM croco® momydeHus Hayunoi uH(opmaiwn. [IpoBemeHHe 3KCIEPHUMEHTOB C
JOCTYITHBIMH 00BEKTaMH (BOJIa, CBET, Oymara u Ip.).

Tema 5 «Yunmcsi BbIpadaThIBATh TMIOTE3bD) (4 yaca)
UYro Takoe runore3a. Kak cozpmarorcs runore3pl. UTo Takoe MpPOBOKALMOHHAS WISl U YE€M OHa
OoTJIMYaeTcs OT runore3bl. [IpakTnueckre 3aganus Ha MPOAYLIMPOBAHUE TUIIOTES.

Tema 6 «3HAKOMCTBO ¢ JIOTHKO» (3 yaca)

Uro Takoe cyxnenue. Kak BbICKas3biBaTh CyxaeHHs. [IpaBuibHbIE M OIIMOOYHBIE CYXACHHS -
npakThueckasg pabora. Yrto Takoe KiIacCUUKAIMS M YTO 3HAYUT «KIACCU(PHLUPOBATHY.
[IpakTnyeckue 3amaHus Ha KiIacCU(UUUPOBAHUE MPEAMETOB IO pa3sHbIM  OCHOBaHUSM.
HenpaBuibHble Kiaccu(UKaluy - MOUCK OMMOOK. 3HAKOMCTBO C MOHATHAMH M OCOOEHHOCTSIMU HX
(dopmynupoBaHus. 3arajku Kak onpezaeieHus noHstuil. [lpakTtuyeckue 3aqaHus ¢ UCIOIb30BAaHUEM
IIPUEMOB, CXOJIHBIX C ONPEIEIICHUEM MOHATUI. 3HAKOMCTBO C YMO3aKIIOUE€HHEM. YTO Takoe BBIBOL.
Kak npaBuibHO J€i1aTh yMO3AKIFOYEHHUS - IPAKTUYECKUE 3aJaHUsl.

Tema 7 «Kak 3a1aBaTh Bonpocb» ( 2 yaca)
Kakumu ObiBator Bompochl. Kakue cioBa wucnosnb3yrorcst mnpu (popmynupoBke BompocoB. Kak
MPaBUIILHO 33/1aBaTh BOIPOCHL. [IpakTiueckue 3aHATHS IO TPEHUPOBKE YMEHUH 3371aBaTh BOIIPOCHI.

Tema 8 «Yuumcsl BbIIEISITH [1aBHOE U BTOPOCTENeHHoe» (2 yaca)
3HAaKOMCTBO C «MaTpuIle IO oOleHKe uuei». [IpakTudeckas paboTa - BBIIBJICHHE JIOTHYCCKOM
CTPYKTYpbI TeKcTa. [IpakTryeckue 3a1anust TUIIA - «9TO CHAYalia, YTO MOTOM.

Tema 9 «Kak ges1ath cxemMbD» (2 4yaca)
3HAaKOMCTBO C IMOHATHSIMU: CX€Ma, YepTeXk, PUCYHOK, Tpaduk, ¢opmyna u T. n. [Ipaktuueckue
3a/1aHMs 110 CO3/IaHUIO0 cXeM 00BeKTOB. [IpakTHieckoe 3a/laHie — MUKTOrPaMMBbI.

Tema 10 «Kak padorats ¢ KHUTOW» (4 Yyaca)

Kakuve KHUIM HCIONB3YIOT MCCIENOBATeNM, KaKUe KHHWTM CUMTAIOTCA Hay4yHbIMH. UTO Takoe:
CIPaBOYHUK, SHIMKIONEIUS U T. . C 4Uero Jydiie HauWHATh YUTaTh HaydHble KHUTH. [IpakTndeckas
paboTa 1o CTPYKTYPUPOBAHUIO TEKCTOB.

Tema 11 «Uto Takoe napaaokcbd» (4 yaca)

Uro Takoe mapanokc. Kakue mapagokchl HaM M3BECTHBI. 3HAKOMCTBO C CaMbIMU 3HAMEHUTHIMH U
JIOCTYITHBIMHU TIapajiokcamu. [IpakTideckas paboTa - 9KCIEPUMEHTHI 10 U3YYCHUIO MapajoKCATbHBIX
SIBJICHUM.

Tema 12 «MplcjieHHbIE IKCTIEPUMEHTBI M IKCIIEPUMEHTHI Ha MoIessix» (3 yaca)

Uro Takoe MBICIEHHBIM SKcrepuMeHT. [IpakTudeckue 3alaHus MO MPOBEACHUIO MBICIEHHBIX
AKCTIepUMEHTOB. YTo Takoe Mojienb. Paccka3ate 0 Hanbosee U3BECTHBIX M IOCTYIHBIX dKCIEPHUMEHTaX
Ha mozensx. IIpakTuueckoe 3aJaHue MO HKCIEPUMEHTHUPOBAHHUIO C MOAEISAMU (UTPYLIKHA - Kak
MOJICIIN JTIFOJIeH, TEXHUKH U JIp.).

Tema 13 «Kak cnenarh cood1ieHue 0 pe3yJabTaTax uccjie0BaHus» (4 yaca)

YeMm wuccrnegoBaHue ominyaercsa oT mpoekta. [IpakThueckoe 3alaHue MO MPOEKTUPOBAHUIO U
NpEACTaBIeHUI0O HUTOroB. IIpakTHueckoe 3agaHWe 10 COCTaBJICHUIO IUIAHOB IMPOBEJACHUS
HCCIIeIOBATEIHCKOM paboThI U pa3paboTku mpoekTa. UTto Takoe poknaa. Kak cocTaBisTh miaH CBOETO
nokiana. [paktuyeckue 3ananus «Kak cienats coodiienuey. [Ipaktiuueckue 3a1aHus Ha CpaBHEHUS
U MeTa(opBbl.

Tema 14 «TpeHupoBo4YHOe 3aHSITHE MO METOAUKE TNPOBEIEHHUSI CAMOCTOSITEIbHBIX
uccjaenoBanuiin» (3 yaca)
Meromuka TpOBEIACHHUS TPEHUPOBOYHBIX 3aHATHHA IMOAPOOHO IMPENCTaBlIeHa B METOAMYECKHX
PEKOMEHIAIUSX K MPOTpaMMe.
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Tema 15 «MuguBuayanbHasi PpadoTa IO «MeTOAMKE MPOBEICHHMSI CaMOCTOSITeIbHBIX
uccjaenoBanuiin» (4 yaca)

Mertouka poBeAECHHsI CaMOCTOSATENbHBIX HCCISJOBAHUM I TIEPBOKIIACCHUKOB MOAPOOHO OMHMCaHa
B METOJIMUecKuX pekomeHaanusax. Kaxapii pedeHok, nomyuuB «llanky wmccnenoparens», MpOBOIUT
COOCTBEHHBIE U3BICKAHUSI.

Tema 16 «MuHu-KoH(pePEeHIUsI 10 UTOraM IKCIPeECE - HCcIe0BaHMiD (6 YacoB)

I[GTI/I BBICTYIIAOT C KOPOTKUMU COO6H.[€HI/IHMI/I I10 UTOoram COGCTBGHHBIX HSBICKaHHfI, CACJIIaHHBIX B
pe3yabpTaTe 3Kcrpecc - wuccienoBaHuid. [lpucyTcTByromme 3alal0T BOMPOCHI U BBICKA3bIBAIOT
CcOOCTBEHHBIC MHEHUS 06 YCJIBIIIAHHOM.

Tema 17 «Munu-koHpepeHIHs M0 HTOraM cOOCTBEHHbIX HCCJIeI0BaHNID (6 YacoB)

I[GTI/I BBICTYHaIOT C KpaTKI/IMI/I JOKJIagaMHU I10 UToramM COGCTBGHHBIX HCCHCHOB&HHﬁ, HpOBeI[eHHLIX 110
METOJMKAM: «KOJUICKIIMOHUPOBAHKME» W «IIPOAOJDKH HCCenoBaHue». [IpucyTCTByrOmmMe 3amaroT
BOHpOCBI U BBICKA3bIBAKOT CO6CTB€HHLIC MHCHUS 06 yCJIBILHaHHOM.

Tema 18 «Yuacrme B 3amMTaX HCCIEIOBATEILCKHMX PadoT W TBOPYECKHX IPOEKTOB
odyuyarommxcs» ( 8 yacon)

Yuactue npearnonaraeT 3aciylIMBaHUE BCEX TOKIAN0B 00 UTOrax IMPOBEICHHBIX HCCIEIOBAHUN U
BBITIOJIHCHHBIX IMPOCKTAax, BOIIPOCHI aBTOPAM.

Pa3nen 2 «YauBuTEJIbHBII MUKPOMHP»

Tema 1. BBoanoe 3ansitme. (2 uyac.) KpaTkoe u30KEHHME HU3Yy4aeMoro Kypca B
oobenuuenun. Opranuzanus pabodero Mecra. [IpaBuna moBeneHUs Ha 3aHATUSX. |eXHHUKA
0€30I1aCHOCTH C HHCTPYMEHTaMH.

Tema 2. Or Mmukpockona 10 MukpoOuosornu (4 4). VMcropust OTKpBITHUS MUKPOCKOIIA.
VYuenble wuCCeNOBaTENM,  BHECIIME BKJIAJ B H3YyYEHHE MHKPOOPTaHU3MOB. DpaHIly3CKUiA
mukpobuonor Jlyu Ilactep (1822 — 1895r), nemeukwuii yuensiii Pobepr Kox (1843 — 1910r)
OCHOBOIIOJIO’)KHUKH COBPEMEHHOM MUKpoOuonoruu. OCHOBHBIE HaIpaBJICHUS COBPEMEHHOM
MUKpPOOHOJIOTUU: TeHEeTUYecKass M KJIETOYHas WHXKEHEPHSs, UCTOJIb30BaHHE MUKPOOPTaHU3MOB U
MPOJAYKTOB WX >KH3HEACATEIHLHOCTH B IMPOMBINIICHHOCTH, CEIIbCKOM XO3SHCTBE M MEIUIIMHE,
no0bua HeTH M METajuIoB, OYMCTKAa BOJ, MOYB, BO3AyXa OT 3arpsi3HUTENEH, MOAJEpKaHue U
COXpaHEHHE TMOYBEHHOTO IUIOJOPOAMS. YCTPOMCTBO MHUKPOCKOINa M TIpaBuja pabOTHl C HHUM.
[TpaBuna oOpatieHusi ¢ 1a00paTOPHBIM 00OPYTOBAHHEM.

IIpakxmuueckoe 3anamue Nel. «Ycmpouicmeo ceenoso2o MuKpockona u npasuia pabomaoi

C HUMY.
Hpaxkmuueckoe sanamue Ne 2. Ilpasuna pabomul ¢ yugdposovim MUKDOCKOROM

Tema 3. IlpuroroBiienne mukpomnpenaparoB (3 uyaca). [IpaBuiaa npuroroBJieHUs!
MHUKpPOINpenapaTroB
Ipaxkmuueckas paboma. Ne3 [lpucomosnenue muxkponpenapamos »Koowcuua aykay
Ilpaxmuyueckas paboma Ne 4 « Mukpomup axeapuymay

Tema 4. bakrepuun (12 4)

VYcnous xu3Hu Oaktepuil. Popma U cTpoeHue OaKTepualbHBIX KJIETOK. BHelrHue u
BHyTpeHHUE CTpyKkTyphl. IloBenenue Oaxtepuit. Crocobbl murtanus. PacnmpocTtpaneHue u
3HaueHue OaKkTepuil.

Poinb GakTepuii B 6uocdepe: 6akTepry THUEHUS — MUHEPAIU3allisl OPTaHNYECKUX BEIIECTB;
OakTepuu MOYBEHHBIE — MOYBOOOpa3OBaHUE; OaKTepUN a30THUKCUPYIOIINE — 00OTalleHne MOYBBI
a30TOM; IMaHOOAKTEPHUH.

3HaueHue OakTepuil B KU3HU YEJIOBEKa - IMOJIOKHUTENbHAs pOJIb B XO3AKWCTBEHHOU
JeSITeIbHOCTH: MOJIOYHOKHUCIIbIE, OaKTepuu OpOXKeHHs; OTpHIaTe]IbHAas — THUEHHE MPOJYKTOB
NUTAHUS, MaTOTCHHbIE OaKkTepuu BO30yAUTENH OOJNE3HEH y 4eloBeKa, KUBOTHBIX U PACTCHMH.
Metoap! 00pr0ObI ¢ OakTepusimu. Ilacrepusanus, crepunu3zanys, Ae3UH(eKIs.

10



Ilpaxmuueckas paboma Ne5 «lloces u nabarodenue 3a pocmom 6aKmepuiLy.
Ilpakmuyueckas paboma Ne 6 «baxmepuu 3061020 Hanémay
Ipaxmuyueckas paboma Ne7 «Baxmepuu kapmo@enbrou naioyKuy
Ilpakmuyueckas paboma Ne 8 «bakmepuu cenHou nanioykuy

Tema S. [lnecHeBble rpudbI (8 4)
I'pubbl  mpexacraBuTe  0coOOrO0 IMapcTBa JKMBOM  mpupoxbl. [lpu3Haku rpuOOB.
Knaccudukanust rpu6oB OcoOEHHOCTH MIIECHEBBIX TPUOOB.
3HaueHue MIeCHEBBIX TPUOOB. Jpoxoku. CTpOCHHE U POJIb IPOFKIKEH B KUZHU YETIOBEKA.
Ilpaxmuueckas paboma Ne 9 «Myxopy.
Ipaxmuueckas paboma Ne 10 «llenuyuiny.
Ipaxkmuyueckas paboma Ne 11 «Brusnue memnepamypvl HA POCH NIECHEELIX U OPOHCIHCESHIX 2PUO08»

Tema 6. Bomopocau (11 u)

MHUKpPOCKOTIMYECKHE BOJOPOCIM — Tpynmna HU3MMX pacteHuil. OJIHOKIETOYHbIE,
MHOTOKJICTOYHBIE ¥ KOJIOHHAJIBbHBIC BOJIOPOCIU. OCOOEHHOCTH CTPOSHUS U KU3HEICATCIEHOCTH.
3HavYeHHE BOJIOPOCIICH B IPUPO/IE U )KM3HU YEIIOBEKa.

Ipaxmuyueckas paboma Ne 12 «Uszyuenue 0OHOKAEMOYHbIX 8000POCIEU) NO 20MO8bIM
MUKDONDEnapamam npenapamam
Ipaxmuueckas paboma Ne 13 «Bodopociu — obumamenu akeapuymay

Tema 7. JInmaiinnku (4 4). JIumaiiHukn — cumOuoTHYeckue oprann3mbl. CTpoeHUe
numaiHukoB. Knaccudukanus crnoeBumia. (OcoOeHHOCTH — pa3MHOKEHHUs. 3HAYEHHE U POIb
JUIIATHUKOB B npupoie. JINmaiHuKN Kak OMOUHIUKATOPBI OKPYKAIOIIEH CPEIbI.

Ipaxmuyeckas paboma Ne 14 «H3yuenue HewHe20 1 MUKPOCKONUYECKO20 CIMPOEHUs
auwatinukos. Cpe3 TuanHuKkay.

Tema 8. OnHoki1eTouHbIe :KUBOTHBIE (10 4)
Krnaccudukanus oqHOKIETOYHBIX IPEICTaBUTENEH [IapcTBa )KUBOTHBIX. OCOOEHHOCTH
CTPOCHUSI W SKH3HENEATEIBHOCTH TmpocTermux. CrnocoObl TepeaBuxkeHus. Pa3zapakxumocTb.
[Tpocreiimume oAHOKIETOYHBIC )KUBOTHBIE — OOUTATENN BOJHOM Cpelbl, BO30OyAUTENH 3a00IeBaHUIN
YyeJioBeKa U )KMBOTHBIX. [Ipocrelinine — CHMOMOHTHI.
Ipaxmuyueckas paboma NelS5. «Uzyuenue npocmeuuiux 0OHOKICMOYHbIX OPSAHUSMOE 6
CEHHOM HACMOey.
Ipakmuyueckas paboma Ne 16 «Peaxyus npocmeuuwux Ha_O0elucmeue pasiuyHbLx
pazopasxcumeneiiy
Ilpaxmuueckas paboma Ne 17  «llocnowenue sewecms u 00pa308anue nUesapumeibHblx
8aKYOJIEULY
Ilpakmuueckas _paboma Ne 18. Ilpaxmuueckas paboma «Cmena 6ud08020 cocmasa
NPOCMEUUIUX 8 CEHHOM HACHIOE.

Tema 9. 300M/1aHKTOH 1 GUTONIAHKTOH aKBapuyma (4 yac).
Ipaxmuueckas paboma Ne 18 «3ooniaukmon u Qumoniaukmon axeapuymay

Tema 10. Mukpockonuveckue ;KUBOTHbIE (6 1)

MI/IKpOCKOHI/I‘—IeCKI/Ie JOMAITHUEC KJICIIN. 3HauyeHue dTUX OpTraHHU3MOB [JIA )KU3HHU YCJIIOBCKA.
[TayTHHHBIN KIel, UTOBKA, T — Mapa3uThl pacTeHuil. Mepbl OOPHOBI C BPeIUTEISIMU U 3aIUTa
pacTeHuil.

Hpaxkmuueckas paboma Ne 19  «U3yuenue gHewHe20 cmpoeHus NAyMmuHHO20 Kiewld, M,
MpUncosy
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Tema Ne 11. IloaroroBka npoexkToB, HCCAeA0BaTENbCKUX PadoT (8 yacos).
[ToaroroBka MpoeKTa, UCCiIe0BaTeIbCKOM padoTel KoHcynbTHpOBaHUE.
Tema 12. 3ammTa NPpoeKTOB, HCCJIEI0BATEIbCKUX PadoT .(2 yaca)

4. INTAHUPYEMBIE PE3YJIbTATbHI

1. JIluunocmmnuwie

OOyyaromuiicss Hay4uTCs:

- OTHOCUTBCS K OKPYKAIOIIEMY MUPY KakK K 00beKTy nmpeoOpa3oBaHUil U OTKPBITUH;

- 32J1aBaTh BOMPOCHI, KACAIOLTUECS PA3IUYHBIX SBICHUHN, CAMOCTOSATEIHHO AaBaTh OOBSICHEHUS ITHX
SIBIICHHI,

- HaOJII0/1aTh 3a MPOUCXOISALUIMMU B PUPO/IE SBJICHUSIMHU;

- IPOSIBJIATH TBOPUYECKUE CIIOCOOHOCTH, (DaHTA3UIO U BOOOPaKEHUE;

- OLICHUBATh Ce€0s5 U CBOIO JIEATEIbHOCTD;

OO0yyaronuiics MOJIy4uT BOZMOKHOCTh HAYYUTHCS:

- CAaMOCTOSITEJIEHO OPTaHU30BbIBATH COOCTBEHHYIO JIESTEILHOCTh, OIICHUBATH €€, ONPEeIsTh chepy
CBOHMX UHTEPECOB.

2. Memanpeomemmnoie

OO0yyaromuiics Hay4YuTCs:

- BBISIBIIAITH ¥ (YOPMYyITUpOBATh MPpoOieMy yd4eOHOTO UCCIIETOBAHMS;

- (hopmynupoBaTh 1eNH, 331a4U B IPOIIECCE BHIOIHEHUS y4eOHOI paboThI;

- IpYE€MaM CTaBUTh BOMPOCHI, BBICKA3bIBATh MPEIIIOJIOKEHUS, BEIIBUTATh TUIIOTE3Y, COCTABIIATh
peIMEeTHbIE MOJICIH;

- OCYIIECTBIIATH BEIOOP HanOosee 3 PEKTUBHBIX CIIOCOOOB PEIICHUs 3379 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBHII;

- IJTAHUPOBATh U BBIMIOJIHATH UCCIIEOBATEILCKYIO pabOTy, UCII0JIb3Yys 000pyA0BaHUE, METOBI U
npuEMBI, aJIeKBaTHBIE HCCIIeNyeMOl Tpodieme;

- HaBBIKaM BeJIeHUs Y4€OHO-UCCIIeI0BATEIHLCKON JIEATETbHOCTH;

- YCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUS, MPEXK/Ie YeM MPUHUMATD PEIICHUs U IeJaTh
BBIOOD;

- OCYILIECTBIIATh CAMO- U B3aUMOOILIEHKY B MPOLIECCE BBIIIOJIHEHHS POEKTHO-UCCIIEA0BATENbCKUX
pabor;

- ApryMEHTHPOBATh CBOIO TOUYKY 3PEHUS, BECTU JUCKYCCHUIO U OTCTAaUBATh CBOIO MO3UIHIO;

- paboTath B rpyIIe, yCTaHABIMBATh paboure OTHOIIEHUS, 3)PEKTUBHO COTPYAHUYATD.
OO0yyaronuiics MOJIy4UT BO3MOKHOCTh HAYUUTHCS:

— UHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB M MOJIETHUPOBATH NMPOAYKTUBHOE B3aUMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

3. Ilo nanpaenenuto (npoghunio) npozpammot

OO0yyaromuiicss Hay4YUTCS:

- BJIaJIETh TEPMHUHOJIOTHEN 110 pa3zienam MporpamMmmabl;

- IPOBOJIUTH HAOTIOACHUS U DKCIIEPUMEHTHI €CTETBEHHOHAYYHON HAMPaBICHHOCTH B paMKax
MIPOTPaMMBI,

- BBITIOJTHSATH JIOTHYECKHE MBICTUTENbHBIE ONEpallii B IPOIECCE MOUCKA U pabOTHI ¢
€CTeCTBEHHOHAyYHOU HH(pOpMaLnei;

- aneJIMPOBaTh CUCTEMON IKOJIOT0-OMOIOTHUECKUX 3HAHUHN — MTOHITUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU, TEOPUSMH O )KHBBIX OpraHU3MaXxX U YCIOBHUSIX X OOWUTaHUS,

- pean30BbIBAaTh €CTECTBEHHOHAYYHbIE METOAbI UCCIEAOBAHUS, UCIIOJIb3YsI COOTBETCTBYIOIIEE
obopynoBaHue;

- OCYIIECTBIIATH PabOTy C HATYPATbHBIMU 00BEKTaMU (HACEKOMBIMU, MOJUTFOCKAMU, TPBI3YHAMH,
PENTHIIMSMU U T1p.) Ha OCHOBE OTIPEAETIEHUS UX MPUHAICKHOCTU K ONPEIEICHHBIM
CHUCTEMAaTUYECKUM 3KOJIOTHUECKUM TpyNIaM >KUBOTHBIX;
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- OCHOBHBIM IIPUEMaM COJICPKAHUS M Pa3BEACHUS )KUBBIX OOBEKTOB,;

- BJIQJIETh U OCO3HAHHO NMPUMEHATh KOMILJIEKC SKOJIOTU3UPOBAHHBIX U PECYpPCOCOEpETaroInX
3HAaHUU U YMEHHM.

OOyuarouuiics NOJyYUT BO3MOXKHOCTh HAYUUTHCS:

- CAaMOCTOSITEJILHO MTPOBOIUTH HAOIOICHHUS U SKCTIEPUMEHTHI PA3TUYHON HAPABICHHOCTH UCXOS
U3 COOCTBEHHBIX [103HABATEIbHBIX NOTPEOHOCTE.

1. Kommiekc opraHn3anuoHHO - MeJaroru4eckux ycJaoBuil

2.1 KanenaapHblii yueOHblii rpauk

Ne | Mecsa | Yucao Bpemst dopma Koua-Bo Tema 3ansiTus Mect | ®opma
m\ I NMPOBeJIeHH 3aHATHS 4acoB 0 KOHTPO
| A1 3aHATHSA npose Jas
JeHH
|

1 BBonHoe 3ansaTue. BBOJHBI
BBoaurnrii 74
MHCTPYKTaX 10
TEXHUKE
0e30IaCHOCTH.

2 Yro Takoe
ucciaenosauue?

4 Habnronenune u
Ha0JII0IaTCIILHOCTD.

4 Yro Takoe TEKYyIIH
JKCIIEPUMEHT. 51

4 Vuumcs
BbIpa0aThIBaTh
TUIIOTE3bI.

3 3HaAKOMCTBO
JIOTHKOIA.

2 Kaxk 3amaBate
BOITIPOCHI.

2 VYuuMmcs BBIACIATH
IJ1aBHOE U
BTOPOCTETIEHHOE.

2 Kaxk menatb cXeMsl. TEKYIIU

51

4 Kak paborats ¢
KHUTOM.

4 Yro Takoe
MapajioKChl.

3 MEICIUTEIbHbIE nepuos
AKCIIEPUMEHTHI U WYECKU
OKCIIEPUMEHTBI HA 171
MOJIEIISIX.

4 Kaxk cnenartn

13



coo01ieHue o
pe3yabTaTax
HCCIENOBAHMS.

TpenupoBouHOE
3aHITUC 110 METOIUKE
MIPOBEICHUS
CaMOCTOSTEIIbHBIX
HUCCIENOBaHUN.

TEKYITH
51

NunuBuyansHbie
3aHATHSA 10 METOIUKE
MPOBEICHUS
CaMOCTOSITEIbHBIX
HCCIICIOBAHUIM.

Dkcnpecc-
HCCJIEJOBAHUE.

MuHu koH(pepeHIms
10 UTOTaM SKCIPEecc —
HUCCIEeOOBaHUN.

Munu koHpepeHIus
10 UTOTaM
COOCTBEHHBIX
HUCCIEeNOBaHUN.

TEKYIIU
17}

VYuacTue B 3aIurax
HCCJIEIOBATEIbCKHUX
padoT ¥ TBOPUECKUX
IIPOEKTOB
00yJaronmxcs

TEKYIIH
51

Pa3nen 2
«YIMBHTEJIbHBIN
MUKPOMMP»

BBogHoe 3aHsaTHE

Bsoan
BIN

OT Mukpockoma 10
MHUKPOOHOJIOTHH
[TpaBuna paboThl cO
CBETOBBIM
MHUKPOCKOIIOM.
[IpaBuia paboTel C
U (POBBHIM
MHUKPOCKOTIOM

IIpurorosnenue
MHUKpOIpENnapaTos:
Koxwuna nyka
Mukpomup
aKBapuyMma

12

bakrepun

Crtpoenue u
KHU3HEIEATSITHHOCTD
Oaktepuii

Pacnpoctpanenue wu
3HaYeHue  OakTepuit
[TpakTueckas pabora

Tekyin
15074
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«IloceB 51
HaOJIFOIEH1E 3a
POCTOM OaKTepHii».
bakrepun 3yOHOTO
HaJIETA
Kaprodensnoit
MATOYKH

CeHHOM najgouKku

[TnecHeBbIe TPHUOBI.
Crpoenue u
JKU3HEJEATEIBHOCTD
3HaueHUe IJIECHEBBIX
rpuboB. [poxku.

IIp. pabota «MyKop».
IIp. paGota
«ITernimmny.
[TpakTuyeckas padora
«BnusHue
TEMIIEpaTypbl Ha
POCT IUIECHEBBIX U
JIPOACGKEBBIX TPUOOBY

Tekyi
5051

11

Boaopocnu.
Bonopocnun -
oburarenu

aKBapuyMma.
JlaGopaTtopnast paboTa
«Bonopocnu —
oburarenu
aKBapUyMay.

JlnmaiiHukn —
CUMOMOTHYECKHE
OpTaHU3MBEI.
JlaGopatopHnas pabora
«PaccmaTtpuBanue
cpe3a JUIIaifHuKa 1o/
MHUKPOCKOTIOM»

TEKYIIHN

10

OOHOKJIIETOYHEIE
>KHBOTHBIE.
Knaccudukanus
MPOCTEUIIINX
IIpocreiimne —
BO30OyaHUTEIN
3a00JIeBaHUM
YyeJ0BeKa U
JKMBOTHBIX.

JIa6. Pabora
«3yyenune
IMOBEIEHUS
OJHOKJIETOYHBIX
YKHBOTHBIX )

300IJIaHKTOH "
(UTOTIAHKTOH

TEKYILHN

u
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aKBapuyMa.
JIa6. pabora
«M3ydyeHue BUA0BOIO
COCTaBa CEHHOTO
HAaCTOS»

6 Muxkpockonnyeckue
JKUBOTHBIE —
[apasuThl PaCTCHUIA:
[IayTUHHBIN KJICILL,
TJ151, TPUIICHI

8 IMoaroroska
MPOEKTOB,
HCCJIEI0BATEIbCKHX
padoT

2 Tema 12. 3ammura Hroros
NMPOEKTOB, as
HCCJIe0BATEIbLCKHX arrecra
padoTt LUSL.

2.2.Yca0Bus peain3aluy NporpaMMsl
/Jlna ycnewinoil peanuszayuu npozpammol He00X00UMbBL:

1 TIlomemenue, OTBOAMMOE ISt 3aHATHI, JOJKHO OTBEYATh CAHUTAPHO- TMTHEHMYECKUM
TpeOOBaHUSAM: OBITH CYXHUM, CBETJIBIM, TEMIIBIM, C €CTECTBEHHBIM JIOCTYIIOM BO3/yXa,
XOpouleld BEHTHIALHUEH, C TUIOMA/1b0, JOCTATOYHOM JUIs TPOBEACHUS 3aHATHH IPYIIIbI
B 12- yenmoBek. Jlns mpoBeTpUBaHMS MOMEIIEHUN JOJKHBI OBITH MPEAYCMOTPEHBI
¢doptouxu. [IpoBeTpuBaHe MOMEIIEHUH TPOUCXOAUT B MEPEPHIBE MEXKY 3aHATHIMU.

2 O6uee ocseleHre KaOMHETa Jydllle 00ecreurBaTh JIOMUHECIIEHTHBIME JaMIaMU B
NepUO/I, KOT/Ia HEBO3MOXKHO €CTECTBEHHOE OCBEIIICHHE.

3. PabGoune cToabl u CTYJIbA OOJIKHBI COOTBETCTBOBATH POCTOBBIM HOpMAM.

4 CrnenunanbHoe o0opynoBanue: Habop «bombimas Ouonorudeckas gabopatopust — 4» -
41T, 2IEKTPOHHBIN MHUKPOCKOTI, CBETOBBIE MUKPOCKOTIBI

2.3.@opMBbI aTTECTALINH

B pesynbrare oCBO€HMs INporpamMMbl NPOUCXOAUT Pa3BUTHE JIMYHOCTHBIX KadecTB,
OOIIEKYJIbTYPHBIX U CHEIMAIbHBIX 3HAHWH, YMEHUH U HaBBIKOB, PACILIUPEHUE OIbITa TBOPUYECKOM
nearenbHOCTH. KOHTpONb WM MpoBEpKa pe3ysibTaToB OOYyueHMs SIBIISETCS 00s3aTelbHBIM
KOMIIOHEHTOM Tpoliecca OOy4deHHs: KOHTPOJIb MMEET 00pa3oBaTelIbHYIO, BOCHUTATEIBHYIO U
Pa3BUBAIOIIYIO (DYHKLIUH.

BBOaHBIN KOHTPOJB: HPOBOAMUTCA IMEJAaroroM C IENbI0 BBISIBICHUS CIIOCOOHOCTEN
o0yJaromuxcs.

Texkymuil - 3T0 cucTeMarhyeckas MPOBEpPKa YCBOEHUs 3HAHWWM, YMEHHW, HaBBIKOB Ha
KaXJIOM 3aHATHU. TeMaTH4ecKuil KOHTPOJIb ONEpaTUBEH, TMOOK, Pa3HOOOpa3eH M0 METo/laM U
¢dbopmam (yCTHBIN, MTUCbMEHHBIN, HAOIIOACHNE, IPOUTPBIBAHUE).

[lepronnueckuii KOHTPOJIb - OCYILECTBIISETCS TOCIE M3Y4EHUs KPYIHBIX DPa3JIENoB
IIPOrPaMMBI.

WToroBslif KOHTPOJIb MPOBOJUTCS B KOHIIE yueOHOTO roja

Kpome 3HaHMiIl, yMEHMII M HaBBIKOB, COAEP)KAHHEM IPOBEPKU JOCTHIKEHWH SIBIISIETCS
COLMAIbHOE U  OOUIETICUXOJIOTUYECKOE pa3BUTHE OOYYalOIIMXCS, IOCKOJBKY peaan3alys
OporpaMMbl HE TOJIBKO (OPMHUpYET 3HAaHUS, HO W BOCHMTBHIBaeT M pas3BuBaer. Cojiep’kaHuem
KOHTPOJISL SIBJISIETCSl TAaKK€ CPOPMUPOBAHHOCTH MOTHBOB YU€HMS U JEATEIBHOCTH, TaKHE
COLIMAJIbHBIE KauecTBa, KaK YYBCTBO  OTBETCTBEHHOCTH, MOpPAJIbHBIE HOPMBI U IIOBEIECHHE
(HabroieHre, TMAarHOCTUYECKUE METOIUKH ).
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2.4.01eHOYHbIEe MATEPHAJIBI
VYyamuiicss Ha UTOTOBOM MEPOTPUATUN OIICHUBACTCS OJHON M3 CICIYIOIIUX OICHOK:
«3a4TEHO» U «HE 3aYTCHO».

KpI/ITepI/II/I BBICTABJICHUS OLICHKH «3aYTCHO.

® OILIEHKM «3a4TEHO»  3aclly’)KMBAaeT  ydyalluiics, II0Ka3aBIIMA  BCECTOPOHHEE,
cucreMaTuyeckoe M TIiyOokoe 3HaHue y4eOHOro MaTepuana, YMEIIHH CBOOOIHO
BBITIOJIHATH 33JaHMs], IPELYyCMOTPEHHbBIE IIPOIPAMMOH.

e OleHKa «3a4TE€HO» BBICTABIISIETCS YyUYallUMCS, TOKa3aBIIUM MOJHOE 3HAHHUE y4eOHOro
MaTepuasa, YCIEUIHO BBHIMOJHIIONIMM MPEIyCMOTPEHHbIE B IporpamMme 3a/aHus,
JEMOHCTPUPYIOIINE CUCTEMATUYECKUI XapaKTep 3HAHUM 110 IPeAMETY.

® OILEHKOH «3a4TE€HO» OIICHUBAIOTCS YydYalllhecs, II0Ka3aBIIUME 3HAHHE OCHOBHOIO
y4e0HOro Marepuasia B MHUHHUMAJIbHO HEOOXOAUMOM OOBEME, CHpPABISIOIIUXCS C
BBITIOJTHEHUEM  3aJaHuil, TPEeIyCMOTPEHHBIX MPOTrpaMMON, HO JOMYCTHBIIUM
MOTPEUTHOCTH  TPU  BBINOJIHEHWH  KOHTPOJBHBIX  3aJaHUW, HE  HOCSIINUE
MPUHIMIIUATBHOTO XapakTepa, KOrja YCTaHOBIEHO, YTO Yyuamuiics o0naaaer
HEOOXOMUMBIMH ~ 3HAHUSMHU  JUIS  TIOCJICAYIONIETO  yYCTPAaHCHHsI  yKa3aHHBIX
MOTPEIIHOCTEH MO/ PYKOBOACTBOM II€/Iarora.

KpI/ITepI/II/I BBICTABJICHUSA OLICHKHU «HEC 3a4TCHO»:

® OreHKa «HE 3aYTEHO» BBICTABISIETCS YYaIMMCS, MOKa3aBIIUM MPOOENbl B 3HAHMSIX
OCHOBHOIO Yy4YeOHOro Marepuaia, JOMYCKAIOIIMM IPUHIUIHAIBHbIE OIIMOKU B
BBIIIOJJHEHUM  NPEAYCMOTPEHHBIX  IporpaMmMoi  3amaHuid.  Takol — oueHku
3aCIIy’KMBAlOT  PE3YyJIbTAThI ydammxcs, HOCSIINE
HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIMN, [IOBEPXHOCTHBIN XapaKTep.

2.5.MeTonnyeckne MaTepuasbl

JlaHHBINA Kypc MpeanojaraeT NpUMepHbIH 00beM 3HaHUM, YMEHUN U HAaBBIKOB, KOTOPHIM
JIOJKHBI OBJIQJIETh IIKOJIbHUKU. CHUXEHHME WHTepeca K IMpeAMeTy M o0mine uHpOopMaluu He
BOCIIUTHIBAET y IIKOJBHUKOB TMOTPEOHOCTH K PACHIMPEHHIO M YIIyOJIeHHIO cBOMX 3HaHuid. Ha
3aHATHSIX Kypca MHE KaK YYMTENIO MPEACTaBISETCS BO3ZMOXKHOCTh BBIOPATh CBOIO METOAMKY M3
MHOXECTBa MHHOBAIIMOHHBIX, 110 HOBOMY B3IJITHYTh Ha COOCTBEHHBIH OIBIT, HA BO3MOXHOCTb
HECTH yYEHUKY MH(OPMALMOHHYIO KYJIbTYpY ACHCTBEHHBIX 3HaHUH. 3a/iaya yUUTelNs 3aKI0YaeTCst
HE B IlepeJjaue CBOEMY YUEHHKY ONpeJesIeHHOro oO0bema 3HaHWH. 3ajiaya COCTOMT B TOM, YTOOBI
HAay4yuThb €ro 3TH 3HaHUS J0ObIBaTh caMocTosATeNbHO. OOydyeHHMEe Ha Kypce HaIpaBlIEeHO Ha
aKTUBHYIO Y4eOHYIO JAeATeNbHOCTb. IIpu opraHmsanuu M NJaHUPOBAHUM 3aHATUH YUUTHIBAIOTCS
BO3PACTHBIE 0COOEHHOCTH JieTell 5 — 8 KiaccoB: M0003HATEIBHOCTD, HAOMIOATEIbHOCTD; HHTEPEC
K JIMHAMUYECKUM TpolieccaM; >KelTaHHe OOIIAThCs C KMBBIMU OOBEKTaMHU; MpeAMETHO-00pa3Hoe
MBIIIIEHHE, ObICTpOE OBJaJeHHE YMEHUSMH M HaBBIKAMH; SMOIMOHaNbHAs BO30yauMocTb. Kypc
HOCHUT pa3BHUBAIONIYIO, JESTENbHOCTHYI0O U TMPAKTHUYECKyI0 HampaBlieHHOCTh. [Iporpammoit
IPEIYyCMOTPEHO H3Y4YE€HHE TEOPETUYECKHX BOIPOCOB B Xxone Oecen, nekuuil. OCHOBHBIMH
dbopMaMu  3aHATUN  SBJISETCS  MCCIENOBATEIbCKUE  YPOKH, MpPOOJIEMHO-Ia0opaTopHble U
NpakTUYecKHe 3aHATus, pedeparbl, 3amUTa TPYNIOBBIX MPOEKTOB. MTOrom mpoBeaeHus
7a00paTOPHBIX WM TPAKTUYECKUX padOT SBIAIOTCS OTYETHl C BBIBOJAMH, pUCYHKamu. Jlis
NPaKTUYECKUX M Ja0OpaTOPHBIX 3aHATHH HEOOXOAMMBI: CBETOBBIE MMKPOCKOIIBI, IH(PPOBBIE
MHUKpPOCKOIIBI, JlabopaTopusi jJabopaTopHOe OOOpyAOBaHHWE, PYYHBIE JIYIMbl, KOJJICKIIMH
JUIIAHUKOB, Tabmuipbl. bakTepuu, TpuObI, BOJOPOCIH, IPOXOKU Ul H3YyYEHUS IIKOJIBHUKU
BBIPAIMBAIOT CaMH U TOTOBSIT MUKpoIipenapaThl. Ha ypoke 3akiabIBatOTCs ONBITHI, UCCIEA0BAHNUS,
3a XOJOM KOTOPBIX HAOJIOJAIOT OTBETCTBEHHBIE M O pe3yiabTaTax JOKJIAJbIBAIOT Ha 3aHATHH.
3HaHUs yyaluxcs MPOBEPSIIOTCS ¢ MOMOIIBIO TECTOBBIX padoT, IPU 3TOM TPeOOBaHUS K 3HAHUAM U
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YMEHHSIM HE JJOJKHBI OBITh 3aBHIIICHBI, TAK KaK YpE3MEPHOCTh TPEOOBAHUI MMOPOKIAAET EPETPY3KY
Y BEJIET K yracaHUIO UHTEpeca.

TpeboBanus k HanMcaHuto pedepara
3amuTa pedepara mpeanosaracT BHIOOP YYAIUMHUCS WHTEPECYIOIIEH ero mpoOiieMbl, ee
r1y0OKOe U3yueHue, U3JI0KEHHUE Pe3yIbTaTOB U BHIBOJIOB.
3a He/IeNIo 10 3aLIUThl YYaCTHHK JIOJDKEH CIaTh pedepaT Ha PELEH3UI0 YUUTEIIO.
K 3amuTe nomkeH ObITh MOATOTOBIIEH 10K He Oosee yeMm Ha 10 MUHYT.
1. JomxkHa 4eTKO coOoaThes hopMma:

- TUTYJbHBIN JIHCT,

- OTJIaBJICHHE,

- BBEJICHUE,

- OCHOBHasI 4acTh,

- 3aKJIIOYEHUE,

- CIIMICOK MCTIOJIb3yeMOH JINTEPATYPHI.

2. OntumasbHblil 00beM paboTsl 15-20 crpanwir (10 — 15)

3. Ilpn Hanmcanuu pedepara cieayeT HCIONb30BaTh He MeHee 5-10 imTepaTypHBIX
UCTOYHUKOB (MCTOYHUKHU JTOJKHBI ObITh YKa3aHbl B aI(aBUTHOM MOPsiAKE M0 haMUINK aBTOPA,
HE00X0IMMO yKa3aTh MECTO M3/IaHUs, Ha3BaHUE M3/1aTeNIbCTBA, TOA U CTPAHHMILY).

4. Ilpu odopMiaeHNH TUTYJIBHOTO JIUCTA yKa3blBaeTcsi ydeOHOE 3aBe/eHUE, B LIEHTpPE
tema pedepara, Hmwke cupaBa OO ygamerocs, kinacc, DO yuutens, B HU3Y TOPOI U TOH
HAITUCAHMUS.

[Tpu Hanmcanuu pedepara ydammecs: pyKOBOACTBYIOTCS JaHHBIM TTAHOM:

UYro Takoe pedepar? TpedoBanus k opopmieHuto pedepara. [IpuMepHsbIil mian paboOThI
Haj pedeparom?

Uro Takoe uccienoBaTelbckas padborta mo Ouosyoruu? PexomeHnanuu 1mo opraHusaiyu
Hay4YHOU pabots! yuanmxcs. [IpumepHslil mian paboTel. MeTonnka npoBeneHus padoT.

3HaKOMCTBO ¢ oOpa3uamu pedepaTUBHBIX U HCCIEA0BATEIbCKUX PabOT MO TeHETHKE.
Amnanu3z pabor.

BeiObop Tembl HayuHoM paborThl. CocTaBieHHE TIUIaHa JAEATENBHOCTH Y4allerocs.
[TocTaHoBKa 1€ M OMpeEeNieHne 3a7ady. 3HAKOMCTBO C peKOMEHayeMo# ymrepatypoil. [lonbop
HOBBIX JINTEPATYPHBIX UCTOYHUKOB.

BBenenune k pabote. OmnpeneneHne akTyalbHOCTH JAHHOW TEMbI, IPUUUH €€ BBIOOPA;
nepeveHb 3a1a4 UM pooJieM, MOCTAaBICHHBIX B paboTe.

Habmtonenne. Marepuanbl onbITOB M 3KCHEPUMEHTOB. OdopMIIeHHE CTaTUCTHYECKHX
TAHHBIX, UX aHATIU3 U BHIBOIBL.

Pesynbratel paboTsl miM BeIBOABL. VTorn Beel paboThl (KpaTKui aHaimu3, (GOpMyJIMpOBKa
OCHOBHBIX BBIBOJIOB, ONpE/EICHNE KPYra PELICHHBIX U HEPEIICHHBIX MpoOJieM U 3a/ad, MPUYUHBI
Heyaay).

3amura pedepara UM HCCIEI0BATENbCKON pabOTHI.

TEMbI MUHU-TIPOEKTOB PABOT YUHAIIINXCA
1. CooOurenns:
1) Pobept Kox — 0JjH U3 OCHOBOIOJIO)KHIUKOB COBPEMEHHOH MUKPOOHOIOTHH.
2) Jlym Ilactep - orerr COBpeMEHHOI MUKPOOHOJIOTUN U UMMYHOJIOTHH.
3) Kuzsb u nestenbHOCTh Auiekcanapa dneMuHra.
4) Mansapus wid nepeMexaroias Iuxopajka.
5) Tpunanocoma — BO30yAUTENIb COHHOM OOJIE3HH.
6) JXryTuKOHOCUBI - CHMOHWOHTHI.
2. PaboThl Hccae10BaTeNbCKOr0 XapakTepa:
1) «Bnusinue pakTOpoB BHEUIHEH cpebl Ha POCT U pa3BUTHE OAKTEPHII».
2). «M3ydyeHue noBeAeHMs MPOCTENIINX: PEAKIIUHN UX HA JEHCTBUE PA3INYHbIX
pa3apaXUTENIeh U MOIVIOIIECHNE BELIECTBY.
3) «BiusHEE TEMIepaTypHBIX YCIOBHIA HA POCT Pa3BUTHUE IUIECHEBBIX T'PHOOBY.
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4) «/I3MeHeHne BUAOBOTO COCTaBa MPOCTEHIINX OPraHM3MOB B CEHHOM HACTO®Y.
5) «OrmpeneneHue CTENCHH 3arPA3HEHHS BO3/IyXa [0 BHIOBOMY COCTaBY JIMIIAWHUKOB).
6) Bo3MOXHBI JpyTrHe TEMBI.

[TJIAH O®OPMIJIEHUME PE3VJIbTATOB UCCJIEJOBAHUA
. @OpMyIUPOBKA TEMBI HCCIICIOBAHNUS.
. Ucnonmaurenu (hamuus, uMs, Kjiace, IIKosia)
AKTYyaJIbHOCTh HCCIIEIOBaHUs (UeM HHTEPECHA, B UeM BaXKHOCTh UCCIICOBAHMUS,
noyeMy BbIOpaHa MMEHHO 3Ta TeMa)
ens paboThI.
3aza4ym uccae10BaHus.
['unoTe3a (BO3MOXKHbBIE PE3YJIbTATHI)
Metoanka MpoBeACHUS HCCIEIOBAHNUS.
PesynbTats!.
BriBoabI.

2.6. Yueobno-memoouueckoe obecneuenue npozpammuol

- JlononuurensHas obmiepa3BuBaroiias nporpamma «UccsieqoBareliby;
—  AHKeTHL

—  HHCcTpyKUMH 1O BBIIOJHEHUIO UCCIIEI0BAHUM, IPOEKTHO-CCIIEIOBATENbCKUX U
MPaKTUYECKHUI paboT, SKCIIEPUMEHTOB U OIBITOB.

—  DJIEeKTpOHHBIE YUSOHUKHU
— Iudposoii poroanmapar.
—  PazpmaTounslii MaTepuan 1 IUJAKTUYECKUX UTP.

2.7.MamepuansvHo-mexnuyecKkoe odecneuenue npozpammol

OcHalenne KaOMHETa BKIIIOYAET:
VY4yeHudeckue CTylbs/yueHn4eckue ctoisl 15/8
Yuurenbckuii cTysn/yunrtenbckuii cron 1/1
Hoyt0yxk 1

3BYKOBBIE KOJIOHKH |

Ikad ans npubopos nadbopaTopHblit 1
[Mudposoit USB-Mukpockon -1

[Ipeamernsbie crekia 15

IToxpoBHBIe cTekna 15

Jlyna naGopaTopHas 8

[HtaTuB nabopaTopHsIii 4

Becs1 naboparophsie 2

IMTuaner 1

[Tunerku 3

bymara ¢unsTpoBanbHas 5

Crynka c nectukom 15

[taTuB s npobupox 4

JIOoTOK [ IPOBE/IEHUS OIBITOB §

TepMoMeTp 3neKTpOHHbIN 4

Habop «bonpmas Ouosnoruueckas nadopatopus —4» - 4
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CBeTOBbIE MUKPOCKOIIBI — 4 IIIT
Jlnst mpoBeieHust 3aHATUI UCTIONB3YIOTCs 00pazoBaTenbHbie 30H6I MBOY KysHoBckoi COIL,
oubnmorexka.

I1l. CHIMCOK JIUTEPATYPbI

Jliia peanu3anuu MOCTaBICHHON LI U 3aa4 MearoroM J0MOJHUTEIBHOTO 00pa3oBaHus
UCIIOJIB3YETCs CIIEIYIONIas JIUTepaTypa:
1. OHIUKIoIe s 11 nerei ToMm 2. Mocksa, 1995r.
2. CemenoB A.M., Jlorunosa JLI. Mukpoopranu3mel. OCOOEHHOCTH CTpOEHHE U
JKU3HeAeITeNIbHOCTU. buoinorus B mkose 1991r. Ne 6.
3. CemenoB A.M., JlorunoBa JI.I'.  Cenekuys MUKpOOPTaHM3MOB U UCIIOJIb30BaHUE UX B
ouorexHonoruu. buoinorus B mkone, 1993r, Nel
4. JI. H. lopoxuna, A.C.HexmomoBa, PyKoBoJCTBO K J1aOOpAaTOPHBIM 3aHATHSAM [0 OOTAHHKE C
OCHOBaMH 3KOJIOTHH, MockBa.1990r.
5. HM.AntunoBa, M.I1.TpaBkun. bakrepuu kak 00bEKT U3yUEHUSI.

6. A.A.I'ypeBuu [IpecnoBoansie Bogopociu (onpeaenuteis). M3 —Bo «IIpoceemenuey, 2004
7. M. U. byxap [TonynsipHo o mukpoOuonoruu. MzparenscTBo «3HaHuE» 1989 1.
8. A.A.SIxonTOB 3oonorus st yautens. Mocksa «I[Ipocserienue» 1987 r.

9. JL.B.SnymkeBuy Muoroobpasue npocreiiimux buosnorus B mkone, Ned4 2003r.

10. A.B.bunac, P.JI. Mam, A.M.HukumoB buonorudeckuit sKkCriepuMeHT B mikoje. Mockaa:
«ITpocsemenner, 1990r.

11. buonorus B mxose 2005 Ne 7 JIabopaTOpHbIE€ ONIBITHI 110 3KOJOTUU

12. benpix C.JI. YmpaBieHue ucclieoBaTeIbCKOl aKTUBHOCTBIO YUeHUKa: MeToauueckoe nmocooue
JUTSI TIETarOTOB CPEIHUX MIKOJI, TUMHA3MH, nutees. / E.B. Tarnosa. — M.: 'moGyc, 2009. — 255 c.
13. HdepekneeBa H.W. Hayuno-uccnenoBarennckas padora B mkoine / H.M. [lepekneeBa. — M.:
Bepoym — M, 2010.

14. Komaposa U.B. TexHonorust mpoeKTHO-UCCIIE0BATEIbCKOM 1eATETHbHOCTH IKOJIFHUKOB B
ycnoBusix @I'OC / U.B.Komaposa. — CI16.: KAPO, 2015 — 128 c.

15. JleontoBuu A.B. PekoMenaanuu o HarvucaHUIo UCCIIe0BaTeIbCKOi padoTel / A.B. JIeonTOBHY
// 3aByu. — 2001. — Ne 1. — C.102-105.

16. JleontoBuu A.B., CaBBuueBA.C. «MccnenoBarenbckas U MpOeKTHas padoTa MIKOJIBHUKOBY, M.:
«BAKO», 2014 1.

17. MacnennukoBa A.B. Matepuansl ams npoBefeHus crenkypca « OCHOBBI HCCIEA0BATEIbCKOM
nesTeNIbHOCTH ydamuxcesh» / A.B. Macnennukosa // [IpakTuka aqMUHUCTPAaTUBHON pabOTHI B
mikone. — 2009. — Ne 5. — C. 51-60.

Jlureparypa aiid aereu:
1. Dunmknonenus mis aerei Tom 2. Mocksa, 1995r.
2. M. U. byxap, IlonmynsapHo o mukpobuonoruu. M3marensctBo «3Hanue» 1989 r.
3. A.AT'ypeuu [IpecnoBoaHBIC BogOpOCH (OTIpenenuTens). U3 —Bo
«IIpocBemenuer, 2004
OHUMKIoneaus s AeTer «Xouy BCE 3HAThy, T. 8
A SIxoHTOB 3oonorua i yaurens. Mocksa «lIpocsemenne» 1987 r.
6. XKuznb pactenuit, Tom 1

ok

Cnucox UntepHeT-pecypcoB

1. Unrepuer-nopran «Mccnenoparenbekas AeaTeIbHOCTh HIKOILHUKOBY http://www.researcher.ru/
(OoJbIIIOE KOTMYECTBO MATEPHAIOB 0 METOJUKE U MIPAKTUKE HCCIIEA0BATENbCKON e TEIbHOCTH
yUaIInuXCsl, a TAKXKE COAECPIKUTCS JIOTIOIHUTENbHAsE HH(OpMAIHsl, KOTOpas IOMOXKET YUUTEIIO B
MOBCEHEBHON 00pa30BaTEeIbHON U METOIMYECKON JEATEITHHOCTH )

2. lleHTp pa3BUTHS MCCIICAOBATEIBCKOM ACATEILHOCTH ydyammxcs http://www.redu.ru/
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3. Poccuiickas rocynapcTBenHas oubnaroreka http:// www.rsl.ru
4. T'ocynapcTBeHHas Hay4yHas nefarorudeckas omonuoreka um. K.JI. YmmHCKOTO
http://www.gnpbu.ru
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