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PA3JAEJI 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK
ITPOI'PAMMBI

1.1. [TossicHUTEIBbHASA 3aIIUCKA

JlononuutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLIas porpaMma
«Hayka ONBITHBIM TyTeM» HMMEET eCTECTBEHHOHAYUHYIO HAaIPaBIEHHOCTH H
peanu3yercss B paMKax (enepa’dbHOTO MPOeKTa «YcCHmexX KakKAoro pebdeHKa

HAaTMOHAJIBHOT'O ITPOCKTA «O6p330BaHHC».

AKkmyanbnocms  npozpammsl  ONpENEIeHA TEM, YTO BHEYpOYHas
AKCTIIEPUMEHTAIbHAS JICSITEIHPHOCTh O0YyJaIOMMUXCS B 00JIACTH €CTECTBEHHBIX HAYK
B 5 — 6 Kiaccax MOXET CTaTh KJIIOUEBBIM ILJIAIJIAPMOM BCETO UIKOJBHOTO
€CTECTBEHHOHAyYHOTO0  OoOpa3zoBaHusi Tpu  (HOPMHUPOBAHUS  JUYHOCTHBIX,
METaInpeIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

Hoeu3na nporpamMMBbl 3aKJIIO4aETCS :

- B UHTETPUPOBAHUU KYpCOB (PU3UKH U XUMUH,
- B DKCICPUMEHTAJIBLHOM TIOAXOAE K ONpeAesieHHI0 (U3UYECKHX U

XUMHUYECKUX 3aKOHOMEPHOCTE;

- B JIOCTYNHOCTH Kypca JJIsl MIaIINUX ITKOJbHUKOB;
- B BO3MOXHOCTH  CO3/1aBaThb  TBOPYECKHE  IPOEKTHI,  IMPOBOIUTH

CaMOCTOSITEIbHBIC UCCIIEOBAHMUS;

- B IIPUKIAJTHOM XapaKTEPe UCCICIOBAHUM;
— B Pa3BEPHYTOU CXEME OLCHUBAHUS PE3YJIbTATOB U3YYEHUS POTPAMMBI.

OmauuumenvHas 0COOEHHOCMbRPOZPAMMDL:

Conepxanue nmporpaMMbl UMEET MHTETPUPOBAHHBIN Xapaktep. HTerpaius
ATOTO Kypca ¢ XuMueu, ononoruei, skojgorueid, ObX u meauuuHON MO3BOJIUT
yYaIuMcsl JIy4lle TOHSATh OHOXHMHYECKHE TMPOIECCHl, MPOUCXOJAIINE B
OpraHU3M€ 4YEJIOBEKa W B OKpYykaromien cpene. MHTerpamus ABiIseTCS CpeaCcTBOM
MOTHUBAIlMM  YYEHHMS  yYallUuXcs, TOMOTaeT aKTUBHU3UPOBATh  Yy4eOHO-

MMO3HABATEIBHYIO JAESATEIBbHOCTh Yydammxcs. MHrerpanus ydeOHOro marepuania



CIOCOOCTBYET Pa3BUTHUIO TBOPYECKOI'O MBIIIJICHUS YYallUuXcs, MO3BOJSET UM
MPUMEHSTh TOJIYYEHHBIE 3HAHUSI B pEalbHBIX YCIOBUSX, SIBISETCS OJHUM U3
CYIIECTBEHHBIX  (DaKTOPOB  BOCIUTAHHUS  KYJbTYpbl, BaXXHbIM  CpPEJCTBOM
dbopMupoBaHUsl JIMYHOCTHBIX KA4ye€CTB, HANPABICHHBIX Ha J0OpPOE OTHOIICHHE K
MIPUPO/JIC, K JIFOASM, K KU3HHU.

Ileoazozuueckasn yenenanpagieHHoCmy:

[Iporpamma HaliefieHa Ha BBISIBICHUE YYall[UXCSs, CIIOCOOHBIX K HAy4YHOMY
MOUCKY, 3aWHTEPECOBAHHBIX B TIOBBIIIEHUU CBOEr0 WHTEUICKTYaJIbHOTO H
KyJIbTYPHOTO YPOBHS, CTPEMSIIUXCS K PACIHIUPEHUI0 COBPEMEHHBIX HAyUYHBIX
3HaHUM, CMOCOOHBIX MpUOOpeTaTb HAaBBIKKU W YMEHHUS TBOPYECKOM U
UCCJIEI0BATEILCKONM pabOThl BO BHEYPOUHOE BpEMs.

Aopecam npozpammel: JlononHUTENbHAs oOpa3oBaTeibHas MporpaMmma
«Hayka  ONBITHBIM  MyTeM  »  €CTeCTBEHHOHAy4YHOW  HAMpPaBJICHHOCTHU
OpUEHTHpOBaHa Ha ydamuxcs 11-13 ner.

Obvem u cpok oceoenusn npozpammel: JlonoNHUTENBHAS 00pa3oBaTeNbHAS
nporpaMmma «Hayka ONBITHBIM TyT€M» €CTECTBEHHOHAYYHOW HANpaBIE€HHOCTH
paccuutaHa Ha 2 roma ooreMoM 68 wyacoB (1 yac B Hemel).

Pesxrcum  3anamuii, nepuoouuHocms u npoooadcumenvHocmy: Jlis
3aHATHA OTBEJCHO MOCTOSHHOE MOMEIICHUE, TOYHO OMPENETCHBl JHH U YacChl
3aHATHH, BeAETCAS YYET IMOCEHIAEMOCTH. 3aHSATHSL TMPOBOJSATCS BO BHEYPOUYHOE
BpeMst 1 pa3 B Hegento. [Ipogomkurensuocts 3ansatuil 40 mun. HanonnsieMocThb
rpynn He 6oxee 15 gen.

Dopma odyuenus: o4Hasl.

Ocnoenvie  hopmol opzanuzayuu OeamenvbHocmu: TPYINIOBas, MNapHasd,
WHJMBHUAYalbHAsI, GPOHTAIIbHAS.

Memoowvt o00yuenun: Jlna mnoaaepKaHus IO3HABATEIBHOIO HMHTEpEca
ydalmuxcsi W 0O0ecrneyeHus JOCTYIMHOCTH H3Yy4aeMOro Marepuajia OCHOBHBIM
METOJIOM OOy4eHUSI BbIOpaH (PU3MUECKUNA HKCIEPUMEHT, KOTOPBIA COUETAETCS C
JIOMAITHUM 3KCIIEPUMEHTOM U TBOPYECKUMU 3aJaHUSMH. 3aJlaHUsI TBOPUECKOTO U

HCCIIEIOBATEILCKOTO XapakTepa IOKAa3bIBAIOT MPUBIECKATEILHOCTh (PU3MUECKON
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HAyKH, NMPUBUBAIOT HABBIKM CAMOCTOSITEIbHOM HMCCIEN0BATENIbCKOM padOThI, ydaT
IPaMOTHO U 0€30IMaCHO MPOBOAUTH 3KCIEPUMEHT MO (PU3UKE.

OcHoenbIMU RPUHYUNAMU OPTAHU3ALUY JAESITEIBHOCTHU SBIISIOTCSA
100pPOBOJBHOCTh U MHULIMATUBA yYaUIUXCsl, aKTYaIbHOCTh MaTe€puaia U €ro CB3b
C JKM3HBIO, MHAMBUAYAJIbHBIM MOJAXOJ M Y4YET MHTEPECOB Ka)JOro Yy4Yallerocs,
IUIAHOBOCTh M CHCTEMHOCTb B TIPOBEICHUM 3aHATHH, 3aHUMATEIbHOCTh U

AOCTYIMHOCTDb U3y4aCMOT'O MaTCpHraja.

1.2. Ileqb ¥ 3a7a4M MPOrpaMMbl

Ilenv npocpammsr — QGopMUpOBAHUE YMEHHH HAOIIOJaTh TPUPOTHBIC
SIBJICHUST M BBITMIOJHATH ONBITHI, Ja0OpaTOpHbIE PabOTHl W IKCICPUMEHTAJIbHBIC
UCCIIeIOBaHUs OOBEKTOB W SIBICHHM IPUPOJBI, PAa3BHTHE IO3HABATCIBHBIX
MHTEPECOB W TBOPYECKHX CIOCOOHOCTEH OOy4aromuxcs, repeaada MM OIbITa
TBOPYECKOW JEATSIIHHOCTH.

3aoauu npozpammor:

- ¢opmupoBaTh y OOydaronuxcsi ymeHue Oe3omacHoro u 3 ¢GeKTUBHOTO
UCITOJIb30BaHMS J1JaOOPaTOPHOTO 000PYI0BAHUS;

- (opMHUpOBaTH HABBIKM HCCIIECIOBATEIBCKON EATSIBHOCTH, YIPAaBICHUS
00BEKTaMH C IMOMOIIBIO0 COCTABIICHHBIX JIJISI HUX aJITOPUTMOB;

- CO311aTh YCIOBUS ISl YOPMHUPOBAHUS KOMMYHUKATUBHONH KOMITETEHTHOCTH
B OOIIIEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMHU, B3POCIBIMU B MPOIECCe yIeOHO-
MCCJIEIOBATEIbCKOM M TBOPYECKOW MESITEIbHOCTH; YMEHHUS BBICTYNATh IEpe]

ayJMTOpUECH, TIPENICTaBIsAsA €d pe3ylabTaThl CBOEW pabOThl C MOMOIIBIO CPEICTB

HKT.



1.3. Coaep:xanune nporpaMMmsl

1.3.1. YyeOHO-TEMAaTHUYECCKHUMN TIJIAH

Taoauma Ne 1
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|. BBegenue 4 1 3
Il. Tesa u BemecTrBa 14 3 11
I11. B3aumopaeilicTBue TeJ 16 4 12
V. ®uznueckue sABJICHUA 21
IV.1. Mexanudyeckue IBICHUSA 3 - 3
IV. 2. TeruioBble ABICHUS 6 1 5
IV. 3. DnexrpoMarHuTHBIE SBJICHUS 3 1 2
IV. 4. CseroBble ABICHUS 9 3 6
V. Yenosek u npupoga.3emiis — miavera | 13 10 3
CoJIHEeYHOH CHUCTEMBI
HUroro: 68 23 45




1.3.2. Conep:kanue y4eOHO-TEeMATHYECKOI0 IUIAHA

1 rox o0y4eHus.

|. Paznen BBeaenue (4 4)

1.1 [Ipupona xuBass U HexkuBas. Ou3vka U XUMHUS — HAYKH O MPUPOJE.
SABnenus npupoasl. YenoBek — 4acTh MpUPObl. BiusiHue uegoBeka Ha MPUPOY.
Heo6xoauMocTh u3ydeHHs TMpUpOAbl U OEPEeKHOr0 OTHOIIEHUs K Heu. OxpaHa
IPUPO/IBI.

JleMOoHCTpauM: SIBJICHUS MIPUPO/IBI, )KUBAsI U HEXKUBAS IPUPOJIA

1.2 ®usuka u XuMHusi — Hayku o mpupoje. Uto mzydaer ¢usuka. Tena u
BemectBa. Uto wm3ydaer xumus. HayuHble MeTOABI HU3YYEHHS TPHUPOJIBI:
Ha0JII0/IEHNE, OTIBIT, TEOPHSI.

JlabopaTtopHass pabora : CpaBHeHue (U3MYECKHX Tel IO UX
XapaKTepUucTUKam

1.3 3HakOMCTBO ¢ MpOCTEUIIUM  (PU3UYECKUM U  XUMHYECKUM
obopynoBanueM (mpoOupka, Koyida, J1a0OpaTOpPHBIM CTakaH, BOPOHKA, MHUIIETKA,
mimareib, IUIACTMACCOBBIM M METAJUTMYECKH  IITAaTUBBI, JepkKaTelb IS
IPOOUPOK).

HarpeBatenbnpiii mpubop, ocobeHHoctu TuiameHu. [IpaBuia HarpeBaHUs
BEILIECTBA.

JlaGopaTopHble padoThI:

e 3HAKOMCTBO C JIJA0OPATOPHBIM 000PYTIOBAHUEM.
e 3HAKOMCTBO C M3MepUTENIbHBIMH mnpubopamu. OnpeneneHue
pa3MepoB (HU3UUECKOTO TeTa.

1.43meputenbHble TPUOOPHI: JMHEHKAa, W3MEPUTENbHAs JIEHTa, BECHI,
TEPMOMETpP, MEH3ypKa (€IUHUIIBI MU3MEpPEHHH, IKajna mnpudopa, IeHa JeNeHUs,
npejen U3MEepeHHil, paBuia MoJIb30BaAHMUS ).

JlaboparopHas padora :



L4 I/ISMepeHI/IC ob0beMa KUAKOCTH M CEMKOCTH COCyda C IIOMOIIbIO

MeH3ypKkH. M3Mepenne o0beMa TBEpIOro Teja.

II. Paznen Teaa m BemecTBa (14 4)
2.1 : Xapakrepuctuku Ten U BemecTB (dopma, oOBeM, IBET, 3amax).
Oprannyeckre U HeOpraHMYeCKHe BEIECTBA.
o JlaGopaTopHasi padora :Habnrooenus men u eewyecms.
2. 2 XapaKTepucTuku (pU3nYecKux Tel
o JlaGopaTropnass pa6ora:Cpaguenue Qusuueckux menr HO UuUx
Xapakxmepucmukam
2.3 Tsepaoe, KUAKOE U ra3000pa3HOE COCTOSIHUS BEILIECTRA.
o JlaGopaTropHasi pabora: Habarodenue 60061 6  pa3iudHbLX
COCMOAHUSX.
2.4 Macca Tena. Maccbl paznUYHBIX Tell B IpHUpOjE. DTallOH Macchl. Bechl.
Temneparypa. TepMomeTpsbl.
o JlaGopatopHas padota: M3mepeHue Maccovl ¢ NOMOUWBIO PbIUANCHBIX
8ecos.
2.5 JlenumocTh BemiecTBa. MOJIEKyYJIbI, aTOMBI, HOHBI. [IpencraBiienre o pa3mepax
gacTull BemiecTBa. JIBukeHue dvacTull BemecTBa. CBs3b CKOPOCTH JIBHIKCHUS
YacTUIl C TEMIIEPATYPOU.

o JlabGopatopHuas padora: Habnoodenue denumocmu gewyecmaa.

2.6lucddy3us B TBEpABIX Telax, KMJIKOCTIX W rasax. B3amMopelcTBue YacTHIl
BEIIECTBA U aTOMOB. [losicCHEHHE CTPOECHUSI U CBOMCTB TBEPJBIX TEJ, KUIAKOCTEH U
ra3oB ¢ MOJISKYJISIpHOM TOUKH 3peHus. CTpoeHrne aToMa U HOHa.

o JlaGopatopHas padora: Habnooenue senenus ouggpysuu.
2. 7XAMHUYECKHE 3JIEMEHTHI (KUCIOPO, a30T, BOJOPOI, KEIC30, aATFOMUHHMN, ME/Ib,
dbochop, cepa). 3HaKM XHMMHUUYECKUX dIJIeMEHTOB. llepmoamdeckas cucrema

JI.1.MeHnneneena.



e JlabGopatopHas pabdora: 3uakomcmeo ¢ XumuuecKumu d1eMeHmamu
npu nomowu nepuoouyeckou cucmemuvl Memnoeneesa.
2.8IlpocThie W CIOXHBIE BellecTBa (KUCIOPOA, a30T, BOJA, YIIEKHUCHBIA ras,
MOBapeHHast COJIb).
o JlaGoparopnasi pabGora: Habnwooenue 63aumooeticmeus MOoJeK)y]l
PA3HBIX Beujecms.
2.9Kucnopoa. 'opeHue B Kuciopose.
e JlaGopartopHas padora: Habntooenue copenus 6 Kuciopooe.
2.10dotocunte3.Bomopo.
JleMOHCTpanusi: MOJy4YeHHUsI BOAOPOIA
2.11PacTBOpHBI U B3BECH.
JleMoHCTpanus : paCTBOPOB U B3BecCel BelleCTB
2.12Bona. Bona xak pactBopurteib. OUUCTKA TPUPOTHON BOJIBI.
e JlaGopaTopHasi padora: 3Hakxomcmeo ¢ memooom @uibmpayuu
2.13Bo311yx — cMech Ta30B.
JeMmoncTpanus Bugeopuwibma: « O 3HavueHun Bo3ayxa Ha 3emJie)»
2.1411n0THOCTD BEIECTBA.

e JlaGopaTopHasi padora: Onpedenerue nioMHOCMU eulecCmad.

I11. Paznen B3ammopeiictBue Tei (16 1)

3.113menenne ckopocT U (OPMBI TNl TIPU UX B3aumojericTeun. JleiicTBue
U NIPOTHUBOJICHUCTBUE.

JMemoHcTpanus : Bzaumoodeticmsausi men npu CmoJKHOBEHUSX

3.2Cuna kak XapakTepucTuka B3ammojneuctBus. lunamometp. HproToH —
€MHHIA U3MEPECHUS CHUIIBL.

e JlabGoparopHas paOora: [/3mepenue cunbl ¢ NOMOWDBIO
ouHamomempa.
3.3. HUnepuus. IlposiBnenne wmHEpHuu, MPpUMEPHI €€ ydeTa W MPUMEHEHHUS.

Macca kak Mmepa HHEpPTHOCTH.



e JlabGoparopnas pabora: Habawooenue 3asucumocmu uHepmHocmu
om maccol meaa.
3.4.I'paBUTallMOHHOE B3auMOECTBUE. | paBUTalMOHHOE B3aUMOECICTBUE U
Bcenennas. Cuna TskecTu. 3aBUCUMOCTD CUJIBI TSIXKECTH OT MAcCCHhI.
o JlabGopatopHas pabdora :/3mepenue maccol men OUHAMOMEMPOM
3.50nekTpuyeckoe  B3aumojaencTBue.  OOBSICHEHHWE  DIEKTPUUYECKOTO
B3aUMOJICHCTBHSI HA OCHOBE JJIEKTPOHHOW TEOpPHHU. DJIEKTpU3alUs TeJI TPEHHUEM.
[lepenaya sneKTpUUECKOTO 3apsjia TpPU COMPUKOCHOBEHWHU. BiamMmojeicTBue
OJITHOUMEHHO M Pa3HOMMEHHO 3apsHKEHHBIX TEJl.
o JlabGoparopuas pabora: Habnrooenue snekmpusayuu paziudHblx
mei U Ux 83auMo0eucmeaus.
3.6MaruutHoe B3aumMojelicTBue. [locTOsTHHBIE MarHuThl, UX JCHCTBHE Ha
xene3Hple Tena. [lomrockl MarHUTOB. MarHuTHbIE CTpenkH. 3eMJysl KaK MarHur.
OpuentupoBanue no komnacy. IlpumeHeHre NoCTOSHHBIX MarHuTOB.
e JlaGopaTopnasi pabora: H3yuenue ceoticme macHuma.
3.7Cuna TpeHus. 3aBUCUMOCTb CHUJIBI TPEHHUSI OT CHJIBI TSKECTH M KadecTBa
oOpabotku moBepxHOocTed. Ponbs Tpenuss B mpupojme u TexHuke. CrnocoOsl
YCWJICHUS U OCIa0JIeHUsT TPEHHUS.
o JlaGopaTopHnas padora: M3yyenue mpenus.
3.8lebopmanmst. Paznuunbie Buabl aedopmanuu. Cuna ymnpyroctu, ee
HaIpaBJICHHE.
e JlabopaTopHas padora: Habnmwooenue pasiuynvix U008
depopmayuu.
3.93aBUCUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMAIIHH.
e JlaGopaTopHas pabora: Hccnedoganue 3agucumocmu  Cusbl
ynpyzocmu om degopmayuu
3.10/]aBrneHue Tema Ha OMOPY. 3aBHCHUMOCTD JABJICHHS OT TUIOIIAIA OTIOPHI.

ITackanp — CANMHHLA U3MCPCHUA JaBJIICHUA.
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o JlaGoparopHas pabora: /3yuenue 3asucumocmu OagieHusi Om
nIOWAOU ONopbl.
3.11Ilepenava naBiaeHUs KUAKOCTAMU M razaMu. 3akoH Ilackans. /aBnenue
Ha TIIyOMHE KUJKOCTH.
JemoncTpauus : wapa Ilackans
3.12 Coobmiaromuecst COCybl, X IPUMEHEHUE. ApTepHuaibHOE J1aBJICHUE.
o JlaGopaTtopnass  pa6ora: HabarooeHue YpoGHs IHCUOKOCMU 8
CO0OWAOWUXCSL COCYOAX.
3.13]/]eiicTBHE KUIKOCTEN HA IOTPYKEHHOE B HUX TEJNO.
o JlaGopaTropnasi paborta: Vccredosanue Oeticmseusi HUOKOCMU HA
NO2PYHCEHHOE 8 Hee MeJlo.
3.14ApxumenoBa cuiaa. 3aBUCHUMOCTh apXUMEIOBOM CHJIBI OT poja
KUJKOCTH U OT 00beMa NOTPyKEeHHOUM YacTH Tea.
JleMoHCTpanusi 3aBUCHUMOCTHM APXHUMEJAOBOH CHJIBI OT IUIOTHOCTH
KHIKOCTH
3.15YcnoBus maBaHus Te.
o JlaGoparopuas padota: BwiicHenue yclosus niasaHus mei 8
HCUOKOCMIU.
3.16B3aumoneiictBue Ten. [lapan skciepuMeHTOB

JleMoOHCTpPAaUs ONBITOB 10 B3AUMOJAECHCTBHIO TeJI

6-ii KJ1acc

2 rox o0yueHus

IV. ®usnyeckue sBjaenus (21 4)
V. 1. Mexanudeckue siBjeHus (3 4)
4.1.1TlousaTue 00 OTHOCHUTEIJILHOCTH MEXaHUYECKOT'O JIBYOKEHUS.

Paznoo6paznbie BU/IbI MEXaHUYECKOTO JIBUKCHUS (TIpsiMOJIMHEHHOE,
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KPUBOJMHEIHOE, JBUJKEHHE IO OKPY>KHOCTH, KoseOarenbHoe). MexaHudeckoe
JBW)KEHUE B IPUPOJIC U TEXHHKE.

e JlaGoparopHas padora: 3mepenue nymu u pemenu 08UICEHUS.

4.1.2Ilyte u Bpems nBwxkeHus. CKopocTb JBUXKEHUs. PaBHOMepHoe,
YCKOPEHHOE U 3aMEJIEHHOE IBUKECHMS.

e JlaGopaTopHasi padora: M3meperue ckopocmu 08UIHCEHUS.

4.1.33ByK Kak MCTOYHHUK MH(pOpMaLK 00 OKpyxkatouieM mupe. McTrouHukn
3Byka. Konebanue — HeoOXoauMMOE yCIIOBHE BO3HUKHOBEHUS 3BYyKa. OTpakeHue
3ByKa. Oxo. ['ooc u ciyx, ropraHb 1 yxo.

o JlaGopaTopHas pabora: O3HaKoMeHUe ¢ UCMOYHUKAMU 38YKd.

IV. 2. TensoBble siBjaeHus (6 1)
4.2.1. V3menenue oObeMa TBEPJbIX, KUJIKHUX U Ta3000pa3HBIX TeJ TPHU
HarpeBaHUU U OXJIAXKICHHUH.
JleMOHCTpALUM © uU3MeHeHUe 00bema meaa npu Ha2pesanuu U OXaadcoeHuu
4.2.2 HarpeBanue u OXJIQXJICHHUE TEIl
e JlaGopaTopHasi pabota: Habnrooenue usmenenus OauHvl U 0o6vema
mena npu Ha2pesanuu U OXaaxicOeHuUuU.
4.2.3. Y4eT TeTrIioBOTo paclIupeHus U UCIOJIb30BAHUE €TO B TEXHUKE.
JleMOHCTpaUM  :npumepsvl  yuema Menio8oco  pacuiupeHus U
UCNONB308AHUE €20 8 MeXHUKE.
4.2.4.1lnaBneHre W OTBepACBaHME. TasHUE CHEra, 3aMep3aHue BOJIBI,
BBITUTABKA YyTyHA M CTAJIM, U3TOTOBIICHUE JCTaJIel OTIMBKOM.
JlaGopaTopHas padora: Omiuska uepyuleyHoeo coloamuxa.
4.2.5.Ucnapenne xuakocter. (OXmaxaeHue >KUAKOCTEH MPU MCHApPSHUH. )
Konnencarus.
e JlaGopatopnas pabGora: Habniooenue ucnapenus u KOHOeHCAYUu

800W0l.
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e JlaboparopHnas padora: Habro0enue kuneHus 600bl.
4.2.6Tennonepenaya
e JlaGopaTopHasi padoThI:
e Pazmemxa wxansl mepmomempa.

e Habnwooenue menﬂonpoeodﬂocmu PA3TUHUHbIX 6euyecmse.

V. 3. dnexTpomarHutHblie aBJjaeHus (3 4)

4.3.10neKTpUYeCKUii TOK KakK HaMpaBJICHHOE JIBI)KCHHUE SJIEKTPUUECKUX
3apsgoB. Cuiia Toka. AMmepMmerp. AMIEp — €AWHHUIIA W3MEPEHUS CUJIbl TOKA.
ITocTOSAHHBIN U ITIEPEMEHHBIN TOK.

JleMOHCTPAIUSA ONBITOB: YJIEKTPUYECKUHA TOK

4.3.2. Hanpsbxkenue. BonbtMmeTp. BosbT — enuHUIIA U3MEPEHUS HATIPSKCHMUS.

Hcrounuku Toka: OaTapeiika, akKKyMYJSITOp, TEHEPAaToOp DSJICKTPUYECKOTO

ToKa (06€3 paccCMOTpeHMsI UX YCTpOHCTBa. DieKTpudeckue 1enu. JlehdcTBus

TOKa.

JdeMOHCTpaUU: HCTOYHUKOB TOKA ,ACCTBUA TOKA

o JlaGopaTopHasi padora : Habnooenue pasiuunsix 0eticmeutl moxad.

4.3.3 MaruuTHoe NIEHCTBHE TOKAa. OJEKTPOMArHUTHl M HMX IPUMCHCHHE.
JlelicTBHME MarHuTa Ha TOK. DJIEKTPOJBUTaTEIN. XUMUUYECKOE JCUCTBUE TOKA.

e JlaGoparTopHasi padora : Coopka npocmeiiuie2o 31eKmpomMacHUmad.

IV. 4. CBeTtoBble siBj1eHHsI (9 1)
4.4,1CBer Kak MUCTOYHHK HH(GOPMAIIMH YEJIOBEKa 00 OKpY)KaIoIeM MUpeE.
Hctounuku cBeta: 3Be3/1b61, COJHIIE, DIIEKTPUUYECKUEC JTAMITBI U JIP.
JleMoOHCTpanus : UCTOYHUKH CBETA M UX BU/bI
4.4 21IpsmonuHEHOE pacpocTpaHEHNEe CBETa, 00pa30BaHNE TCHEH.
e JlaGopaTopHasi padora :Habnrooenue meneii u noiymeHeti.

4.4.3 OtpaxxeHue cBera.

e JlabGoparopHas padora:Habnooenue ompasxicenus ceema 6 3epraie.

13



4.4.4 3epkana, IOCTPOEHUE B 3epKalie
JleMoOHCTpanus 3epKaJj U MX BUI0B .
4.4.5]penomiieHHE CBETA.
o JlaGopaTopHnas padora :HabnrooeHue npeiomieHus céema.
4.4.6JIuH3pl, UX TUNBl U U3MEHEHHWE C UX TOMOIIbI (POPMBI CBETOBOTO
Mmy4Ka.
e JlaGopaTopHasi padota : [lonyuenue uzobpariceHuli ¢ NOMOWbIO TUH3LL.
4.4.70nTueckue npubopbl:  ¢oToanmapar, MNTPOEKIMOHHBIA amnmnapar,
MHUKPOCKOM, TeJeCKon (Ha3HayeHUue MPUOOpPOB, HCIOJNB30BAHUE B HUX JHH3 H
3epKan).
JleMoOHCTpanusi ONTHYECKUX MPUOOPOB
4.4.8'na3 u oukw.
JleMoHCTpanusi MoJeJIu rJ1a3a
4.4.9Paznoxxenue Oeyoro cBeTa B ciekTp. Pagyra.

o Jlabopamopnaa paboma: Habniooenue cnekmpa coiHeyHo20 céema.

V. UYeaoBek u npupoaa. 3emisi — miiaHera CoJIHEYHOH CHCTEMBI
(13 9)
5.13Be3qH0€e HEOO: 3BE3/IBI U CO3BE3IUS
JlabopaTopHas pa6ora . Paboma c kapmoii 36e30H020 Heba
5.2Pa3Butue npeACTaBICHH YeJI0BeKa 0 3eMIIe.
JlemoHcTparus yaeOHOro (hrsibMa 0 MpeICTaBICHUSX YeIOBEeKa O 3eMIle.
5.3Conneunas cucrema. ColHIe.
Hemonctparus yaeoHoro ¢punpma o COTHEYHOM cucTteMe
5.4 .JIBuxeHue 3emMiIM: BpallleHHE BOKPYT COOCTBEHHOM OCH, CMEHA JHS U
HOYM Ha pa3IMyHbIX MUpoTax, oOpameHue 3emau Bokpyr CoiHuA, HaKIOH
3€MHOI OCH K IJIOCKOCTH €€ OpOUTHI, CMEHA BPEMEH rojia.
JemoncTpanus : Padora ¢ Tesurypuem
9.5. JIyna — cnytHuk 3emun. ®a3zbl JIyHbI.

Jemoncrpanus : Hadourwoaenue JIyHbI B Tes1eCKOII.
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5.6 Mauinble HeOecHbIE Tena

JlemoHcTpanus BugeopparMenrTa : « Manble HeOecHbIe Teay

5.7 IInanetsl CoaHEYHOM CUCTEMBI

CocraBiienue TabJIUIbI « XapaKTepUCTUKU TUIaHeT COTHEYHON CUCTEMBI»

5.8.MI3MeHeHne TOpU3OHTAJIBHBIX KOOPJAMHAT HEOECHBIX TEI B TEUEHHUE
CYTOK.

JlaGopaTopuas padora « Onpegenenune asumyra CoJIHOA C MOMOUIbIO
KoMImaca.

5.9.3HaKOMCTBO €  TPOCTCUIIMMH  ACTPOHOMHUYECKHUMHU Mpubopamu:
ACTPOHOMHYECKHUH TIOCOX, ACTPOJIAOUS, TEAECKOTI.

JlaGopaTopnass  pabora: « 3HAaKOMCTBO C  MOPOCTEHIIUMHU
ACTPOHOMMYECKUMH MPUOOpaMu»

5.10UccnenoBanuss kocmuueckoro mpoctpaHcTBa.  K.3.I{uonkoBckui,
C.I1.LKoponeB — ocHoBarenn coBeTCkoi kocMoHaBTUKU. FO.A.I'arapun — mepBblid
KOCMOHABT 3€MJIH.

JlaGopaTopHas pa6ora: l3rotoBieHue acTpOIsIOMN U U3MEPEHUE BBICOTHI
ConHua.

5.11UckyccTBeHHble cryTHUKH 3emin. OpOuTalbHbIE KOCMUYECKHE
CTaHLUH

JleMoHcTpanus LeHTpa 1Mo MOATOTOBKE KOCMOHABTOB

5.12. Kopabmu MHOTropa3oBOro HCIOJb30BaHUs. [IporpamMmbl OCBOCHUS
KOCMOCa: OT€UECTBEHHEBIE, 3apyO0eKHbIC, MEKTyHAPOTHBIC.

5.13 3amura HCCaea0BaTEIHCKUX MPOCKTOB

1.4. Iliianupyembie pe3yJabTaThl

B pesyrvmame o06yx Jnem o00yuenusn no npozpamme yuauiuecs

npuoﬁpemym makKue JiuuHocmHnble Kauecmea Kak.

° C(bOpMHpOBaHHOCTB IMO3HABATCJIbHBIX HMHTCPCCOB, HMWHTCIJICKTYAJIbHBIX H

TBOPYECKHUX CIIOCOOHOCTEN ydalluxcs;
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® Y6€)KI[CHHOCTB B BO3MOXHOCTHU IIO3HAHHA TIIPHUPOJLI, B HGOGXOI{I/IMOCTI/I
Pa3yMHOTO HCIIOJIb30BaHMA I[OCTI/I)KGHI/Iﬁ HAayKHU U TEXHOJIOTUM JJIA I[aJ'IBHeI\/'IHIGFO
pasBUTUA YCIIOBCYCCKOI'O O6IHCCTB3., OTHOIICHHUEC K XHWMHH KaK JJCMCHTY

001IeYeI0BEYECKOM KYIbTYPHI;

* (popMupOBaHUE IIEHHOCTHBIX OTHOILIECHUU JIPYT K APYTY, YUUTENIO, pe3yJbTaTaM

oOy4eHusl.

B pe3ynomame o00yuenus no npozpamme 'y yuawguxca 0yoym

c¢opmupoeaubt makue MemanpeomenHovle KOMnemeHuyuu KaK.

* (¢opmMupOBaHHWE YMEHHH BOCIPUHHMATh, IepepadaThiBaTh W MPEAbIBIATH
UH(GOPMAIIMIO B CJIOBECHOM, 00pa3HO, CHMBOJIMYECKON (popMax, aHAIU3UPOBATH U
nepepadbaTeiBaTh MOJYYCHHYIO WH(POPMAIUIO B COOTBETCTBUHU C IMOCTaBJICHHBIMHU
3aa4amMu

* TpHOOpETeHHE OIbITa CAMOCTOSTENHLHOIO TIOMCKA, aHaimu3a W oTOopa
UHGOpPMAIIMK  C  WCIOJB30BAHUEM  PA3IMYHBIX HMCTOYHHKOB U HOBBIX

I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTUI I pCIICHUA ITO3HABATCIIBHBIX 3a1a4,

* pa3sBUTHE MOHOJIOTMYECKOM M JUAJOTMYECKOW pEuYH, YMEHHUS BBIPAXKATH CBOU
MBICJIH U CTIOCOOHOCTH BBICIYIIMBATh COOECEHUKA, TOHUMATh €r0 TOUKY 3PEHUS,

MIPU3HABATh [PABO APYrOro YEJIOBEKA HA MHOE MHEHHE.

ITo3znaBaTtenbublie YY/I:

1. CpaBHuBaTh ¥ TPYNNUPOBATH TPEAMETHl, OOBEKTHI TIO HECKOJIBKUM
OCHOBAaHMSIM; HaXOJAWUTh 3aKOHOMEPHOCTH, CAMOCTOSITEJIBHO MPOJOJXKATh UX IO

YCTaHOBJIEHHOMY NPABUITY.

5. TI'pynnupoBarh, KiIaccu(pUIUPOBATH NPEAMETbI, OOBEKTHI Ha OCHOBE

CYIICCTBCHHBLIX IIPHU3HAKOB, I10 3aJJaHHBIM KPHUTCPHUAM.

6. Ha6J'IIOI[aTB N CaMOCTOATCIIbHO ACJIaTh ITPOCTHIC BEIBOJLI.
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7. BBITOMHATE 3aJaHU 110 aHAJIOTUU.
PeryastuBusbie YY/I:
1. CamocCTOsITENIHbHO OPraHU30BBIBATH CBOE pabouee MECTO.

2. OnpenensTh 1elib y4eOHOH AesITeIbHOCTH C TOMOIIBIO Mearora u

CaMOCTOATCIBHO.

3. Onpenensars IJIaH BBINIOJIHEHUS 3aJaHUI HA YPOKaX, BHEYPOUHOU

ACATCIIBHOCTH, )KU3HCHHBIX CUTYAIHAX IMOJ PYKOBOJACTBOM IIcarora.

4, CJICI[OBB,T]':: IMPpH BBIIIOJTHCHUU 3aI[aHHﬁ UHCTPYKIUAM YUUTCIII U aJITOPUTMAM,

OMMCHIBAIOIIEM CTaHAAPTHBIC YICOHBIC ICHUCTBUSI.
5. KoppekTtrpoBaTh BBINOJHEHUE 3a/IaHUSI.

6. OIICHI/IBaTI) BBIIIOJIHCHUC CBOCTO 3alaHUA 110 CJICAYIOIIHUM ITapaMCTpaM: JICTKO

WJIN TPYJIHO BBIMOJIHSATH, B YEM CII0KHOCTH BBITIOJIHEHUS.
Kommynuxkatusubie YY/I:

1. Cobmronath B TMOBCEIHEBHON >XM3HM HOPMBI PEUYEBOr0 ATHUKETa M MpaBUiia

YCTHOTO OOIICHUS

2. Berynate B aumanor (OTBEUaThb Ha BOIPOCHI, 3aJaBaTh BOIPOCHL, YTOUYHATH

HETIOHSITOE).

3. CoTpynHHYaTh C TOBApUIIAMU NPH BHINOJIHEHUU 3aJaHUM B Mape W TPYIIIE:
yCTaHABIMBAaTh U COONIOAATh OUYEPEAHOCTH NEWUCTBHM, KOPPEKTHO COOOIIATh

TOBapHUIIly 00 OmunOKax.

4.Y49acTBOBaTh B KOJJIEKTUBHOM OOCYKJEHUU yueOHOM MpoOIeMbl. Y4acTBOBAThH B
IUaJiore; CIymlaTh M IOHMMAaTh APYTHX, PEearupoBaTh HA PEIUIMKHU, 3a7aBaTh

BOIIPOCHI, BBICKA3bIBATb CBOIO TOYKY 3PCHUAI.

5.0popMIISITh CBOM MBICIM B YCTHOM W MNHCHBMEHHOW pPEYU C YUYETOM CBOUX
y4eOHBIX U )KU3HEHHBIX PEUYEBBIX CUTYAIUH.
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Oowgumu  npeomemuvimu  pesynomamamuusydcHus Kypca «Hayxka

OTBITHBIM ITYTEM» SBJISIIOTCS:

B no3naBareabHoOM chepe:

— 3HaHUSA O TMpPUPOJICe BaKHEHIUX (UUYECKUX U XUMHUYECKHX SIBICHUU
OKPYXKAIOIIEro MUpa U TMOHHMAaHUE CMbICTa (PU3MUYECKUX M XUMUUYECKUX
3aKOHOB, PACKPBIBAIOIINX CBSI3h U3YUEHHBIX SIBJICHUI;

—  yMEHHUS T[IOJIb30BaThCSd METOJAMU HAY4YHOTO UCCJIEJOBAHUS SBJICHUM
OPUPOJbI, TPOBOAUTH  HAOJIOACHUS, IJIAHUPOBATb U BBIMOJHATH
AKCTIIEPUMEHTHI;

—  yMmeHus oOpabaThiBaTh Pe3yibTaThl U3MEPEHUM, MIPEACTABISATh PE3YIbTAThI
U3MEPEHUH C TTIOMOIIIBIO Ta0uIl, TpauKoB U GOPMYIT;

—  yMeHHUs OOHApY>XHUBaTh 3aBUCUMOCTH MEXTY (DU3NYECKUMHU BEJIMYHWHAMH,
OOBSCHATh TOJYyYEHHBIE pE3yNbTaThl W JIeJaTh BBIBOJBI, OIICHUBATh
IPaHUILBI OTPEMTHOCTEN pe3yIbTaTOB U3MEPEHUN;

—  YMEHUSl CTPYKTYpUPOBATh WU3YyUYECHHBIM MaTepHal M E€CTECTBEHHOHAYUYHYIO
UH(GOpPMAIIHIO, TTOTYYSHHYIO U3 APYTUX UCTOUYHUKOB;

—  YMEHUS NPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTUKE, PElIaTh 3a4a4d Ha
NPUMEHEHHE MOJYYEHHBIX 3HAHUU.

B 11eHHOCTHO-OpUEHTALIMOHHOU cdepe:

—  aQHaJIu3UpPOBAaTh U OLICHUBATh IMOCJIEACTBUSA ISl OKpYKAIOUIEH Cpelibl
OBITOBOM ¥ TMPOU3BOJCTBEHHOM JCSITEIILHOCTH 4YEJIOBEKA, CBS3aHHOM C
paboTOl MEXaHU3MOB, ITepepadOTKOMN BEIIECTB.

B Tpynosoii chepe:
—  MPOBOAUTH PUBNUECKUNA U XUMUICCKUN IKCTICPUMEHTHI.
B cdepe 0e30macHOCTH KU3HEACATETbHOCTH:
—  OKa3bIBaTh NEPBYIO MOMOUIb MIPU OTPABICHUSX, OKOTaX U APYTUX TPaBMax,

CBSI3aHHBIX C BEIIECTBAMH U JJa00OpaTOPHBIM 000PYI0BaHHUEM.
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Yacmuvimu npeomemusimu pe3yavmamamu w3ydeHus kypca «Hayka
OTIBITHBIM ITYyTEM» SIBJISIOTCS:

— (dopmupoBaHUE TPEJCTABICHUH O 3aKOHOMEPHOM CBSI3U U
M03HABAEMOCTH SIBIICHUI TIPUPOABI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS, O
CHUCTEMOOOpa3yromel ponu QUMK W XUMUU JUIA  Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH, HAYYHOTO MHPOBO33PCHUSI
KaK pe3ysbTaTa M3YYEHUS OCHOB CTPOEHUS MaTepu U (hyHIaMEHTATbHBIX
3aKOHOB (PM3UKH ¥ XUMHUH;

— (QopMupoBaHHE TICPBOHAYAIBHBIX MPEACTABICHUH O (QU3NIECKON
CYITHOCTH SIBIICHUI TIPUPOJIBI (MEXaHUYECKHX, TETUIOBBIX,
AJICKTPOMArHUTHBIX U KBAHTOBBIX ), BHJIaX MaTEPHH (BELIESCTBO U TOJIC);

— npuoOpeTeHUEe OIbITa MPUMEHEHWS HAyYHBIX METOJIOB TO3HAHUS,
HAOJIOICHUST (U3WYECKUX SIBJCHUH, TPOBEJICHHS OIBITOB, IPOCTHIX
AKCIIEPUMEHTATBHBIX HCCIEAOBAHUM, MPSIMBIX U KOCBEHHBIX M3MEPEHUM C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(PPOBBIX H3MEPHUTENBHBIX MPHUOOPOB;
MOHUMaHHE HEM30EKHOCTHU MOTPENTHOCTEN JTIOOBIX U3MEPEHUI;

— TMOHUMMaHue (U3MYECKUX OCHOB M MPHUHIMUIOB JedcTBUS (paOOTHhI)
MallMH ¥ MEXaHU3MOB, CPEACTB TMEPEABUKECHUS M CBSA3H, OBITOBBIX
npruOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX IMPOIIECCOB, BIMSHUS MX Ha
OKPYXAIOIIYI0 CpEely; OCO3HAHHE BO3MOXKHBIX MPUYUH TEXHOTCHHBIX U
AKOJIOTHYECKUX KaTacTpod;

— OCO3HaHHE HEOOXOJMMOCTH TPUMEHEHUS OCTIKCHHA (QU3UKH H
XUMHH I PAIMOHAIEHOTO TPUPOOTIOIH30BaHNUS;

— pa3BUTHE YMEHHUS IUIAHUPOBATh B TIOBCEAHEBHOW JKHU3HH CBOU
JEUCTBUS C TIPUMCHEHHEM TIOJIYYCHHBIX 3HAHWA 3aKOHOB MEXaHHKH,
ANEKTPOANHAMUKH, TEPMOJUHAMHUKHA ¥ TEIUIOBBIX SIBICHUW C TEIBIO
cOepeKeHus 310POBbS;

— (¢opMupOBaHHE TPEACTABICHUNA O HEPAIMOHAIBHOM HCIIOh30BAHUN
MPUPOAHBIX PECYPCOB W DHEPTUH, 3aTrPS3HCHHUH OKPYXKAIOMIEH Cpeabl Kak

CICACTBHUEC HCCOBCPIICHCTBA MAIlIMH 1 MCXaHHU3MOB,
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— (dopmupoBaHUE TPEJCTABICHUN O 3HAUYEHHHM E€CTECTBEHHBIX HAyK B
pEelIEHNd COBPEMEHHBIX JKOJIOTHYECKUX TMpobjieM, B TOM YHCIE B

MNpCAOTBPAINCHUN TCXHOI'CHHLIX U 3KOJOTIMYCCKHUX KaTaCTpO(l).
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PA3JIEJI 2. KOMIIJIEKC OPTAHU3AIIMOHHO-TEJATOI'MYECKHX
YCJOBUM

2.1. Kasenpapublii yueOHbl1ii rpaguk
KonuuectBo yueOHbIX Henenb — 34
KonunuectBo yueOHbIx nHen — 204
[TponomxuTeIbHOCTh KaHUKYT — 123

I[aTBI Ha4dalJla 1 OKOHYaHUA y‘le6HBIX MEepruoa0B :

1. 01.09. —24.10
2.09.11. - 30.12.
3.11.01. - 24.03
4.01.04 - 31.05.

2.2. YcioBus peajin3anuy NporpaMmmal

1. Mamepuanvno-mexnuueckoe obecneuenue: llporpamma peanmusyercss B
cnienmanbHOM KabuHeTe nuress NelS. OcHaiieHue: CTOBI U CTYJIbS YICHUUYECKHE,
mkad a1 mpubopoB TabOpaTOPHBIA, MKad IS KOJUICKIIUHA W JTHIAKTHYECKUX
MaTepUaIOB, HOYTOYK, WHTEpPAaKTHUBHAs JOCKa, IPOCKTOp, JOCKa ydeOHas,
dbuzudeckoe o0OpyIOBaHUE IS MPOBEACHUS OSKCIEPUMEHTOB U (DPOHTAIBHBIX
71a00paTOPHBIX PadOT.

2. Unghopmayuonnoe obecneuenue: BBHIXOJ B CE€Th HUHTEPHET, MNPE3CHTAIUH,
BUJICOPOJIHKH.

3. Kaopoeoe obecneuenusn: yuutenb (PU3MKH  BbICHICH KBaTU(UKAIIMOHHON

KaTCropuu, 1CuxoJjior

2.3. ®opMbI KOHTPOJIA

HeHaFOFI/I‘-IeCKI/Iﬁ KOHTPOJIb ITPOBOAUTCA B HCCKOJIBKO 3TAIIOB!:

1. Tekyimu KOHTPOJIb
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TecToBbIN KOHTPOJIb C HCIIOJb30BAHUMEM KapTO4YeK — 3aJaHuM,
g depeHurpoBaHHBIX 3aAaHuil pa3Horo ypoBHs. Ilemarornueckue HaOMrOACHUS
3@ AaKTUBHOCTBIO  Yy4YalllUXCs B  IIPOLIECCE  YCBOCHUSA  NPOrpaMMBbl, UX
VHUIMATUBHOCTBIO M  YCTOWYMBOCTBIO HHTEpeca K pasIMYHbIM  BUAAM
NeATeNbHOCTH. OTYETHOCTh BBINOJHEHHS IPAKTHUUYECKUX 3aaHHM, TBOPUYECKUX

pa60T, AOMAIIHETO SKCIICPUMECHTA, OTKPLITBIC 3aHATUS I pOHHTeHGﬁ.

2. [IpomexxyTOUYHAsL aTTeCTALUS

q)OpMBI IIOABCACHUA HUTOT'OB peaim3anun I[OHOHHHTCHBHOﬁ
O6paSOBaTeHBHOﬁ nporpaMmabl «HayKa OIIBITHBIM  ITIYTCM)): BBIITIOJTHCHUC
IMpC3CHTAIINH, O(I)OpMHCHI/IC KOJUICKIIUH KpPUCTAJJIOB, TIPOBCACHUC OTKPBITOTO

MEPONPHUITHUS

Yyer 3HaHUM U YMGHI/Iﬁ YHalnuxcsa Ha 3aHATUAX OpPraHU30BaH HYCPEC3
CUCTCMY IMOOIPCHUA. YuureiBaeTcs u moompACTCsA YUYUTCICM aKTUBHAA pa60Ta
YUamunuxcs: yY4acCTucC B 6CC€II€, I'paMOTHOC  BBIIIOJIHCHUC XHUMHNYCCKOI'O

OKCIICPUMCHTA, YAAYHOC JOIIOJIHCHUC K paCCKa3aM YUUTCIIA.

2.4. OueHOYHBbIE MATEPHUAJIBI

- JInarHocTrka TBOPUECKOTO MBIITUICHUS YIaAITUXCSI
- TecT — OPOCHUK /JIs1 OTIPEIETICHUSI YPOBHS CAMOOIICHKH IITKOJIbHUKA
- MeToauku BISBIICHHS OCOOCHHOCTEH IMO3HABATEIIBHOU CEpHhl.

OrneHKy AesTeNbHOCTH 00pa30BaTENBbHOTO YUPEKACHHS MO (HOPMUPOBAHUIO
U Pa3BUTHIO  YHUBEPCAIBHBIX  Y4YEOHBIX  JEHCTBUH y  oOydarommxcs
MPEAnojgaraeTcs TMPOBOJUTH MO HECKOJbKHM HAMPAaBIECHUSAM C TOMOIIBIO
PEUTHHTOBBIX IIKAJL.

Taoauua 2

VII.1. PeiiTuHroBasi TadJiuua JJisi OEHKH JAeSITeJIbHOCTH 00Yy4ar0IUXCS

Ha 3aHATHH
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KoJluuecmeo 0annoe
1
2
3
4
5
6
[Tpu oieHke pabOTHI HA 3aHATUH UCTIOIB3YEM HUKEIIPUBEICHHBIE KPUTEPHH:
Kpurtepun ouenku jJ1a6opaTopHbIX padoT WIN ONBITA - HCCJIEI0BAHUSA
Tabauuna 3
Kpumepuii Makc.
K0.J1-60
oannoe
AKKypaTHOCTH OpopMIIeHUS (OMKMCaHNE) PAOOTHI 1
Hanwune pucynka (cxembl) yCTAaHOBKH C 0003HAYECHUEM 1
U3MEPSIEMBIX BEJIMYHH
Hanwune npaBuinbHBIX n3MepeHnii (0popMIIeHHE U3MEPECHUN B 1
Tabsmiie, B Bue rpaduka)
Hanuuue npaBUiIbHBIX BBIYMCICHUN UM aHAJIW3 HAOIIOEHUS 1
Hanuuue pazBepHyTOro BhIBO/IA, OTPAXKAIOIIETO CYIIHOCTD 1
M3y4aeMoro SIBJICHUS C YKa3aHUEM KOHKPETHBIX pe3yJbTaTOB
CymMmapHbIi 0aJ1J1: 0TMETKA 5
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Kpurtepuu oueHKH 321U THI IPOCKTA

Tabauua 4
Kpumepuii Makc.
K0/1-80
oannoe
Marepuan JOCTYIEH U Hay4YeH, UJIeu packpbIThl. KauecTBeHHOE 1
U3JI0OKEHUE COJIEPIKAHMS : YeTKas, TPaMOTHAs peub, MepecKas
TEKCTa (JIOMyCKAeTCsl 3aUUThIBAaHUE IIUTAT); HAMOOJIee BaXKHbBIC
MOHSITHUS, 3aKOHBI U (HOPMYJIBI JUKTYIOTCS IS 3aIKCH.
Harnsgnoe npencrasienne Marepuana (C UCIOIb30BaHUEM CXEM, 1
YepTEKEH, pUCYHKOB, UCIIOJIH30BAHHUE TIPE3CHTAIINH )
Hcnonp3oBanne MpakTHYECKUX MUHHU-UCCIIEA0BAaHUHN (TTOKA3 1
OIIbITA)
KauecTBeHHbBIE OTBETHI HAa BOIIPOCHI CIIyIIATENIeH M0 TEMe 1
Yetko chopMyIUpOBaHbI BBIBOIbI 1
CyMmMmapHbIi 0a/1: 0TMETKA 5

Kpurtepumn oneHku pa6oThl 32 KPyIJbIM CTOJI0M, Y4acTHsl B KOH(epeHIun

Taoauma 5
Kpumepuii Makc.
oann

IIpencraBneHne cOOOIICHUS B IOCTYITHOM KpaTKo#l hopme. 2
KauecTBeHHOE M3II0KEHUE COJIEPKAHUSA: YETKasl, TpaMOTHAasi peyb,
nepecka3 TeKCTa (JI0MyCKaeTCsl 3aUUThIBAHUE LIUTAT).
Hannune nonosiHeHM MO NpOCIyINBAEMON TEME 1
Hanuuue BonpocoB AOKIaA4YUKaM C 1IE€JIbI0 YTOUYHEHHS] HETIOHATHBIX 1
MOMEHTOB
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KauecTBeHHbIE OTBETHI HA BOMPOCHI IPYTUX 00yUAIOITUXCS

1

CymMmapHbii 0aJ1J1: 0TMETKA

5

Ha xaxxnom 3tarne paboThl MOKHO MCIOJB30BATh KPUTEPUU ONPEEICHUS

norpebuocteiil. OcymecTBisaTs 06paTHYIO CBA3b OYIEM C TIOMOIIBIO pedaekcuu?,

CucreMa OLEHKM YYUTBHIBAET ydacTue OOydarouuxcsi B KOH(epeHUHUsX,

KOHKYpCaX pa3jnuHbIX yPOBHEMH®

Taoauma 6

VI1.2. PeiiTuHronasi Tadiuna JJjisi OUEHKHU AeSITeJIbHOCTH 00y4alouuXxcsi

3a 1o
Konkypchl,
[ 5]
[P o
= 5 kaace 3aHsATUS koH(pepeHu | PeHTHHI
Z
u

Makcumanvnstii o0an

2.5. MeTonuueckue MaTepuabl

[Tpu peanuzanuu JaHHOM MPOTPAMMBI UCTIONIB3YIOTCSI METOJbI O0YUYCHUS

- 00BSICHUTENIBHO - HIUTIOCTPATHBHBIH

- METO/JT MPOOJIEMHOTO U3JI0KCHUS

- YACTUYHO — MOUCKOBBINA
- ICCIIEIOBATEIILCKHUI METOT

- HaOIr0IEHNE

@opMbl  OpraHM3alMA  3aHSTHUS:

Oecela C WIrpOBBIMH  DJIEMEHTAMH,

npakThuieckas padoTa, JUCKYyCCHUs, TECTUPOBAHUE, TBOPUECKHUE 3aaHUSI.

! Cm. Mpunoxenne 6 «Kpurepuu onpeeneHus OTpeOHOCTER

2 Cwm. [Mpunoskenne 7 Peduekcns o0ydarommxcs

3 Cm Ipunoxenue 8. PeiiTHHroBast TabNMIA TMYHOCTHBIX PE3YIHTATOB 00YYAOIIHXCS
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JlnnakTuyeckuii MaTepuall:
- pa3pabOTKHN TEOPETUIECCKOTO MaTepuaa
- pa3maTOYHBIN MaTepuai: KPOCCBOPIbI, TECThI, KAPTOUKH 3aJTaHUN, KaPTOUKH —
WHCTPYKITUH JIJIS TPOBEICHUS MPAKTHYECKUX padoT
- HarJISIHbBIE TOCOOUS
- CBEJICHUS W3 MHTEPHETA
- KHHTH, OpOIIIOPHI, Ta3€THBIC MaTePUAIbI
- (otorpaduu;

- KOMIIBIOTCPHBIC ITPC3CHTAIINN

HpI/I peam3aliii IIPOrpaMMbl B OCHOBY B3AT IIPUOPUTCT CUCTCMHO —
ACATCIIBHOCTHOTO IIOAXOJa C€ TIIPUMCHCHHCM HIPOBBIX, HCCIICA0BATCIbCKUX,

310poBhecOeperaronx, HHHOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

2.6. Cnncok auTepaTypbl
/na neoazoza:
1. Anexcunckuii, B.H. 3aHumaTenbHbIe ONBITHI M0 XuMuK. KHHUTA 171 yauTens /
B.H. Anekcunckuii - M.: [lpoda — 2010 ., 96 c.;
2. Tamuneo. Hayka ombITHRIM myTeMm. / HaydHO-momynspHOE MHEPHOIUYECKOE
m3ganue. - M.: OOO Jle Aroctunu. Poccus;
3. Topes, JI. A. 3anumatenpHble ONMBITHI TO (u3uke B 6-7 Kiaccax cpeaHei
mkonbl. KH. st yaurens. / JI. A. T'opes - M.: IIpocsemienue, 1985 r. — 175 ¢.;
4. T'ypeBuu, A. E., Kpacnos M. B., HotoB JI. A., [lonTtak JI. C. Xumus. ®usuka.
5 kmacc. Pabouas terpanp. / A. E. I'ypeBuu, M. B. Kpacnos, JI. A. Horos, JI. C.
[TonTak. - M.:[poda. 2012 1., 10 c.;
5. T'ypesuu, A. E., KpacnoB M. B., HotoB JI. A., ITonTak JI. C. Xumusa. ®usuka.
6 kmacc. Pabouas terpane. / A. E. I'ypeBuu, M. B. Kpacnos, JI. A. Hortos, JI. C.
[TonTak. - M.:[poda. 2012 ., 10 c.;
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6. TypeBuu, A.E., UcaeB [I.C., Ilontak A.C. ®usuka. Xumus. 5 - 6 xnaccsl. /
A.E.I'ypeBuu, JI.C.Ucaes, A.C.Ilontak. - M.: Jlpoda. - 2011 ., 96 c.;
7. Epemmna, E.A. Xumus. Kpatkuii cripaBoYHHMK MIKoJdbHHKA. 8-11 kimaccer /

E.A.Epemuna, B.B.Epemun, H.E.Ky3bmenko. — M.: IIpoda — 2007 r., 208 c.;

HNuTepHer-pecypesbl:
3aHuMaTeJbHbIE ONBITHI M JKCIHEPUMMEHTbl B JAOMAIIHMX YCJIOBHAX
[QnexTponHbIii pecypc]

https://simplescience.ru/collection/video

3aHuMaTeILHas (1)1/131/11(82 OIIBITHI C BOI[Oﬁ JJIs1I IIKOJIBHHUKOB
https://www.youtube.com/watch?v=BtqxmcdkT8A&ab_channel=%D0%9F%D1%
80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B
8%D0%B5.%D0%9F%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6
%D0%BA%D0%B0

JIna yuawuxca:

Jluteparypa

1. .3aHuMatenbHbIe HAyYHBIE OMBITHI IS AeTeU. [ DNEeKTPOHHBIN pecypc] /

http://adalin.mospsy.ru/l 01 00/1 01 10o0.shtml#Scene 1;

2. Kakme 1rOOOMBITHBIE OSKCIIEPUMEHTBI MOXKHO JieJlaTh B JOMAITHUX
ycinoBusax? dusnka U XUMHS U TOITKOJIBHUKOB. [ DIEKTPOHHBIN pecypc] /

http://www.moi-roditeli.ru/preschooler/education/experiements-at-

home.html;
3. Komnexnus: €CTECTBEHHOHAYYHbIE DKCIIEPUMEHTHI. Poccuticknii
0011e00pazoBaTeIbHBIHN nopTayi[ DAEKTPOHHBIN pecypc] /

http://experiment.edu.ru/;

4. Jlnancana, Xopau; Atnac ¢uzuku u xumun / Xopau Jlnancana. - M.:

Panok. - 2005., 96 c.;
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https://simplescience.ru/collection/video
https://www.youtube.com/watch?v=BtqxmcdkT8A&ab_channel=%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5.%D0%9F%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D0%B0
https://www.youtube.com/watch?v=BtqxmcdkT8A&ab_channel=%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5.%D0%9F%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D0%B0
https://www.youtube.com/watch?v=BtqxmcdkT8A&ab_channel=%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5.%D0%9F%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D0%B0
https://www.youtube.com/watch?v=BtqxmcdkT8A&ab_channel=%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5.%D0%9F%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D0%B0
http://adalin.mospsy.ru/l_01_00/l_01_10o.shtml#Scene_1
http://www.moi-roditeli.ru/preschooler/education/experiements-at-home.html
http://www.moi-roditeli.ru/preschooler/education/experiements-at-home.html
http://experiment.edu.ru/

5. Ilepensman, . U. 3anumarenvHas ¢usuka. / 5. WU. Ilepensman - ACT,
Actpenb, Xpanutens. — 2004 r., 320 c.;

6. Tloxposckuii, C. @. Habmromait u uccienyit cam. [DneKTpoHHBIN pecypc] /
http://www.eduspb.com/public/files/fizicheskie_velichiny i_ih_izmereniya
7_-_8.doc;

7. Pabu3za, B.®. IIpocTsie onbiThl: 3a0aBHas pusuka ans nereit / B.d. Pabusa.
- M.: lerckas nureparypa, 2002 r., 222 c.;

8. Ccputku. OnbITBI, IKCIEPUMEHTHI 1JIs 1eTed, PU3nKa, XuMus, aCTPOHOMUS
s gomkoibHUKOB. MAAM. RU. MexayHapIHbId PYCCKOS3BIYHBIN
COLIMAJIbHBIN 00pa30BaTENbHbIN HHTEPHET-TIPOEKT. [ DIEKTPOHHBIN pecypc] /

http://www.maaam.ru/detskijsad/sylki-opyty-yeksperimenty-dlja-detei-

fizika-himija-astronomija-dlja-doshkolnikov.html;

9. Tpodpumona, T.M. ®uzuka or A no S: CnpaBounuk mkoiabHuka / T.W.
Tpodumona. — M.: lIpoda; 2002 1., 304 c.;
10.Xyropcko#i, A. B. VBiuekarenpHas ¢usmka. /' A.B. Xyrtopckoi,
JL.H.Xytopckas. - M., Apktu, 2004 1., 192 c.;
HNuTepHeT-pecypesnl

http://adalin.mospsy.ru/l 01 00/l 01 10o0.shtml#Scene 1;

[ http://www.moi-roditeli.ru/preschooler/education/experiements-at-home.html;

http://experiment.edu.ru/;
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http://www.eduspb.com/public/files/fizicheskie_velichiny_i_ih_izmereniya_7_-_8.doc
http://www.eduspb.com/public/files/fizicheskie_velichiny_i_ih_izmereniya_7_-_8.doc
http://www.maaam.ru/detskijsad/sylki-opyty-yeksperimenty-dlja-detei-fizika-himija-astronomija-dlja-doshkolnikov.html
http://www.maaam.ru/detskijsad/sylki-opyty-yeksperimenty-dlja-detei-fizika-himija-astronomija-dlja-doshkolnikov.html
http://adalin.mospsy.ru/l_01_00/l_01_10o.shtml#Scene_1
http://www.moi-roditeli.ru/preschooler/education/experiements-at-home.html
http://experiment.edu.ru/

[NPMJIOXEHUA

Hpnnome}me 1.Cxema OpraHu3alnv TEOPETUIECCKOI'O 3aHATUH

TeopeTnyecknitbnok

NpoBepeHune
AEMOHCTPALMOHHOrO
9KCNepumeHTa

O6bAcHeHUe pe3ynbTaTos
onbiTa

dopmynmnposaHme 3aKOHa
(3akoHOMepHOoCTE)

IIpuio:xkenue 2.Cxema opranu3anum JJadopaTopHoOi padoThl UK ONbBITA -

HCCJICJ0OBAHUA

O3HaKoMmneHue C TeXHUKOM
6e30nacHOCTU

MNoaroroBka o6opyaoBaHuA

BbinonHeHue uccnepoBaHuA

3anucb oTyeTa

29



IIpumep oTuera no 1adopaTopHoil padoTe UK ONBITA - HCCIE0BAHUIO

M3mepeHue BbiTaNIKMBaKOLWe cubl

Lienb paboTbl: M13MEPUTH BbITaIKMBAIOLLYIO CUAY, AENCTBYIOLLYIO Ha AaHHOE Teslo,
MOrpy»KeHHoe B Boay

ObopyaoBaHue:

1. Juunamometp IIKOJBbHBIN C peaeIomMm
usmepenus 5 H (c = 0.1 H);
CrakaH ¢ BOJIOH;

[unuuap cranpHol Ha HuTH V = 13 ey,
Ortyer:

Cxema 3KCI7€pUM€Hm0/7bHOU ycmaHoseKu:

P€3yflbm0mbl usmepeHuA:

Bec mena 6 6030yxe Bec mena 6 6ooe

P;=0.5H Py=0.1H

®opmyna 044 paciema sbimanxusaroweli cusoi:

Fa=F; - Ps
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Tenepwv s y3nan(a)...

IIpuioxenue Ne 3 Peduiexcust 00yqaromerocs

0bL10 uHmMepecHo. ..

0bL10 MPYOHO. ..

A evlnoanan(a) 3aoanus...

A nonan(a), umo...

menepb A mocly...

A nouyecmeoean(a), umo...

A npuoobpen(a)...

A nayuuaca(-1ace)...

Y MEHA noJyuujioch ...

A cmoz(na)...

A nonpooyw...

MEHS YOUBUTIO. ..

VDOK 0a/l MHE 01 HCU3HU. ..

MHE 3aX0méeJjiocsh...
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lefl.]'lO)KeHI/le Ne 4 PeiitunroBast Taﬁ.]'ll/llla AJISI OHCHKH JUYHOCTHBIX PE3YyJIbLTATOB

JHULHdJ

27
9

KoaundecTBo MMPU30BLIX MECT

(G x)
9HI90dA nIMINHII0dIdY|

20

(7 x)
9HI90dA HMITHIIrEHOMId J

16

(€ x) anog0dA
HITHILBHMITHHAA]

10

(7 x) andgodA umIdIHIMHU](]

KoaunuecTBoO BLICTyl’lJ’IeHHﬁ

(€ x)
9dHIFO0dA MIIdNHII0AIdY]|

10

2,5

(52 %)
9HI90dA HIIHII'BHOMIJ ]|

(7 x 9HI90dA]
HI9HII'CITMITHHAA]

1,5

(G'7
x) THIF0dA UMMOUIMH](]

(I x) SULBHEE BY|

3

Koadduunent

damnmma Ums

Maxkcumanwvnoiii 0ann

10

11
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	Занимательная физика: опыты с водой для школьников https://www.youtube.com/watch?v=BtqxmcdkT8A&ab_channel=%D0%9F%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5.%D0%9F%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D0%B0
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