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PABOYAA NPOrPAMMA
«HOHBbIN PU3UK»
EcTecTBeHHO-Hay4YHOe HanpaBieHue
ana 7-9 knaccos

Bepyum 2023.



IlosicHuTeILHAS 3aMUCKA

Onucanue

MecTta ydeOHOTo
npeaMmera B
YuebHoM miaHe

SABnsiercs yaeOHBIM MOTysIeM B 7-9 kiaccax. [Iporpamma npenycMarpuBaeT He TOJIbKO PACIIMPEHHe 3HAHUM yYaIuxcsi o (pusnke, HO U pa3BUTHE
SKCIIEPUMEHTAIbHBIX HABBIKOB MIKOJBHUKOB. J[J1s1 3TOro Oosblias 4acTh BCEr0 BPEMEHH OTBOIMTCS Ha BBHIMOJIHEHHUE MPAKTHYECKUX 3a/aHuH,
BBITOJTHSIEMBIX IIKOJTbHUKAMU CAMOCTOSTEIBHO.

DKCIIEpUMEHTAIbHBIC 3a/laHusl CONEp)KaT PEKOMEHIAIMM MO0 METOIMKE WX HCIOJIb30BaHMS, MPECTABICHBI OOpasllbl MX BBIMOJHEHUS, TAHbI
MOSICHEHUS K HUM. HeKoTophIe U3 HUX PEKOMEHTYETCS BBITIONHITh HECKOJIIBKIMH CITOCOOAMH € UCTIONB30BAHUEM PAa3HOTO 00OPY/IOBAHHUS.

B yueGHO-MeTOqMUECKOM MPUIIOKEHUN MOJ00paHbl HKCIEPUMEHTAIbHBIE 33JaHUsl [I0 OCHOBHBIM Te€MaM TPAJUIIMOHHOrO Kypca (usuku st 7-9
KJIACCOB.

Oobmas . Kypc noctpoen ¢ onopoii Ha 3HaHHMS W YMEHUsS ydaliuxcs, IpuoOpeTéHHble npu u3ydeHuu ¢usuxu B 7, 8, 9-m kmaccax. Kypc mpenmerHo-
XApaKTCPUCTHUKA | OpHEHTUPOBAHHBIN, MPUKIIATHON, YIIIyOIsIeT U CHCTEMATU3UPYeT 3HAHUS YYaIIUXCsl O Crtocobax u3MepeHus (GU3NIEeCKUX BEINYNH, CIIOCOOCTBYET
npeaMera Pa3BUTHIO YMEHHSI aHAJIU3WPOBATH Pe3yJbTaThl (DU3MYECKUX OIBITOB M HAOIIOACHMIA, CO3/MAaeT MPEIIOCHUIKH IS CTAHOBJICHUS W PAa3BUTHUS Y
IIKOJIBHUKOB ~ MCCIIEIOBATENbCKOM KOMIIETEHLIMM, KOTOpas pAaclEHMBAETCS KaKk BaXXHEWIIas CIOCOOHOCTh YEJIOBEKa K IIO3HAHMIO.
IKcnepumenmanvrvle 3a0aHUA COCMABNEHbL 6 COOMEEMCcmeul ¢ mpedosanuamu K noozomoexke I'MA-9, ona ux npogedenusn ucnonvzyemcs
oobopyooeanue «Touxu Pocmay.
[Ipu BBIMONHEHUH SKCIIEPUMEHTAIBHBIX 3aJaHUN HCIIONB3YETCS MCCIENOBATENbCKUNH METOMA, C IENbI0 Pa3BUTHS y OO0y4aroIUXcsi TBOPUECKOM,
MI03HABATENILHOMN JICATEIbHOCTH U CAMOCTOSITETBHOCTH B IPUOOPETEHNH 3HAHUH.
Henn Pa3BuTune nmo3HaBaTenbHBIX HHTEPECOB M TBOPUYECKUX CITOCOOHOCTEH ydaluxcs, a TaKkke HHTepeca K paclIuPEHUI0 U YIITyOIeHHI0 (GU3NIeCKUX
IPOrpaMMBbI 3HAHUH.
3anauun *  PacKpbITHE 3aBUCHMOCTEH, BRIPAXKEHHBIX (PU3MUECKIMHU 3aKOHAMH, 3aKOHOMEPHOCTSIMH, ITyTEM U3MEPEHUsT PU3NIECKUX BEIHUYHH,
IPOrPaMMBbI * OCO3HAaHHWE U MOHUMaHWE PU3NUECKUX SBICHUN U 3aKOHOB;

* (QopmupoBaHHE y ydYalIUXCs YMEHHI W HABBIKOB [0 HWCIIOJIb30BAHHIO B JKCICPUMEHTAJBHBIX Pa0OTaX MPOCTEHIINX H3MEPHUTEIbHBIX
MpUOOPOB U MPUCTIOCOOJICHHIA;

*  00ecre4uTh MPOYHOE U CO3HATEILHOE OBJIAJICHUE CUCTEMOM (DM3MUSCKUX 3HAHUI U YMCHUH, HEOOX OJJMMBIX JUISI IPUMEHEHHS B IPAKTUYECKON
NeATeTbHOCTH, JIJIsI
M3YYCHUS] CMEKHBIX TUCLIUILTUH, s MPOJOJDKSHUS 00pa30BaHus;

* o0ecne4ynTh WHTE/UICKTyaJIbHOC pa3BUTHE, CHOPMHUPOBATH KAdyeCTBAa MBINUICHHS XapakTepHbie s (HU3UYECKOH ACATEeIbHOCTH U
HEe00XOIUMEIE IS ITOJHOLCHHOM KU3HH B OOIIIECTBE

ConeprkaHue BHeypOUHOil AeATETLHOCTH 10 (pu3HKe 7 KIace

Ne Ha3panmue pa3saena (rembl) Coaepixkanue yueOHOro npeamera, Kypca




1. | IlepBoHayanbHble  CBeeHMA O Lena nenenus uzmepurenabHoro npudopa. OnpeneneHue eHbl AeICHUS U3MEPUTENBHOTO LIMIIMHPA.
CTPOCHHH BellecTBa Onpenenenre reoMeTpUYECKUX Pa3MEPOB Tela. M3roToBiieHne U3MEPUTENBHOTO IWIINHApa. M3mepenne
Temreparypsl Tena. M3amepenue pasmepoB Maibix Tell. M3MepeHne TOMIUHBI JIUCTa OyMary.

2. | B3aumopneiicTBHe Tel N3mepenue ckopocTtu aBrkeHus Tena. Mismepenue macchl Tena HenpaBuiabHOU (popMbl. M3mepenue
IUIOTHOCTHU TBEpOro Tena. Msmepenue o0bema nyctotsl. MccienoBanue 3aBUCUMOCTH CUITBI TSKECTH
oT Macchl Tena. OrnpeneneHre Maccol U Beca Bo3ayxa. Clio)keHHe CUil, HalpaBJIEHHBIX 110 OJTHOM
npsiMoit. 3MepeHue kecTKoCTH NpyXHuHbI. M3Mepenne koa¢hduiinenTa cuiibl TPEHUSI CKOJIbKEHUS.
Pemrenne HecTaHapTHBIX 33184

3. | JaBaenue. [laBjeHue KuaAKoCTeH 1 HccnenoBanue 3aBUCMMOCTH JaBJICHUA OT IJIOLIAAM oBepXHOCTU. OnpesiesieHue 1aBieHus

rasoB TBEPJOTrO Tesa. Belunciaenue cuibl, ¢ KOTOpoil atMocdepa JaBUT Ha MOBEPXHOCTh cTojia. OnpeneneHue
Macchl Tejla, IUIaBaoLero B Boje. Onpeenenue mI0THOCTH TBepaoro tena. Onpenenenne oobema
KycKa Jipsia. M3ydeHue ycnoBus Iu1aBaHus Tell. Penienne HecTaHJapTHBIX 3a7a4
4. | PaGoTta 1 MOLIIHOCTD. Boruncnenue paboThl 1 MOIIIHOCTH, Pa3BUBAEMOM yUEHHUKOM IpH noabeMe ¢ 1 Ha 3 sTax.
3 Onpenenenve BeIUrphimia B cuiie. HaxoxxaeHue nenTpa TsxecTH miockoi ¢purypsl. Berancnenne KI1/]
Heprus N 9 .
P HAaKJIOHHOM IUIOCKOCTH. M3MepeHre KNHETHYECKOW dHEpruu. M3smepeHne NoTeHnanbHON SHEPTHH.
Pemenue HecTaHgapTHHIX 3a7a4.
8 KJacc
Ne Ha3Banmue pa3nena (Tembl) Conep:xanue y4ye0HOr0 nmpeamera, Kypca
1. | ®usnyeckuii MeTox U3yUeHHSA OmnpeneneHue LEHbl JeleHUs NpUOOpPOB, cHATHE NoKa3zaHui. OrmpeneneHne MNOorpemHocTel
NPHPOAbI: TEOPETHYECKUH H U3MEPECHUM.
IKCIMEPUMEHTAIbHbIH
2. | TensioBble sIBJEHHS U METOIbI HX Omnpenenenne yJUIMHEHNs Tela B IPOLIECCE U3MEHEHUS TeMIIepaTypsl. Perienue 3anad Ha
HCCJIC0BAHUA OIIpEJEIIEHUE KOJINYECTBA TEIUIOThL. [IpuMeHeHne TEIIOBOTO pacIMPEHus A1 PErUCTpaluu
TeMIiepatypsl. MccnenoBanue nponeccos IIABJIECHNs U OTBepAcBanusd. M3ydeHue ycrpoicraa
TETUIOBBIX JBUTaTeneil. [IpuOopsl A u3MepeHus BIaXKHOCTH BO3/1yXa.
3. | DnexkTpuyeckue sBJIEHUS U MeTOIbI Omnpenenenne yaenpHOro CONPOTUBIICHNS TPOBOAHUKA. 3akoH OMa i ydacTka 1enu. Pemenue
HX HCCJIeJ0BAHUSA 3ama4y. MccienoBaHMe U UCIOJIB30BAHUE CBOWCTB DJIEKTPUYECKUX KOHJEHCAaTopoB. Pacuer
notpebisiemoit anekrposHeprun. Pacuer KIT/[ snextpudeckux ycrpoiicTs. Perienne 3a1a4 Ha 3aK0H
Jxoynsa -Jlenna.
4. | DiaekTpOMarHuTHbIE SIBJIEHHUSA [Tomy4yenue u GpukcupoBaHHOE N300pa’keHNEe MAarHUTHBIX NoJiel. M3ydenune cBoiicTB

QJICKTpOMArHuTa. HBy‘{CHI/IC MOJCJIN DJICKTPOABUTATCIIA. Penienne kaueCTBEHHBIX 3aja4.




Ontuka

N3yuenue 3akoHOB oTpakeHus. HaOnroneHne oTpakeHus U npenomieHus cseta. Mzo0paxenus B
muH3ax. OmnpeneneHue r1aBHOro (pOKyCHOTO pacCTOSIHUSA M ONTHYECKOW CHuIbl JTMH3bI. Habmonenue
untepdepeHuu ceera. Pemenue 3agad Ha npesomieHue ceera. HaGmoneHue mojsHOro oTpakeHus
CBETA.

9 KJacc

Ha3zBanue pa3nuena (Tembl)

Conep:kanue y4e0HOT0 npeaMera, Kypca

MexaHuuecKkue siBJeHHS

VYckopenue. PaBHoyckopeHHOE npsiMouHelHOe nBkeHre. CBoOoiHOE nmageHue. OnbIThl [ammies.
PaBHOMepHOE nBMXKEHHE MO OKpYyx)HOCTH. [lepuon u yactora obOpamieHus. JIuHelHas U yrioBas

ckopocTH. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropoi 3akoH Herotona. Tpernit 3akoH Herorona. IlpuHiun
CYIEPIO3UINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHUS: Cujla TPEHUS CKOJIbKEHUS, CUjla TPEHUS TIOKOS, IPYTrue
BU/IbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOro majeHus. J[BuxeHue
ianet BOKpyr Connua. [lepBas kocMudeckas CKOpocTh. HeBeCOMOCTh U meperpy3Ku.

PaBHOoBecue MmatepuanbHON TOuku. AOcoyioTHO TBEpAOoe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHOM OChIO BpaleHus.. MoMeHT cuibl. LIeHTp TshkecTH.

Nmnynsc Tena. U3menenne umnynbca. Mmynbe cuibl. 3aKOH COXpaHEHUS! UMITylbca. PeakTuBHOE
JIBUYKECHHUE.

Mexanuyeckasi paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b SHEPrUH U
paboTsl. [loTeHnanpHas sHeprus Teina, MOoJAHATOTO HaJ| MOBEPXHOCThIO 3eMiu. [loTeHnanbpHas sHeprus
cxaToil npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHMHETHMYECKOW 3HEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKOM YHEPTUH.

MexaHunueckue KoJ1e0aHHA U BOJIHBI.

KonebarensHoe JABHIKCHHC. OcHoOBHBIC XapaKTCpUCTUKU KOJIeOaHMIA: nepuon, 4acrtora, aMIuimTyaa.

MaremaTudeckuii u pr)KPIHHBIfI MAasiITHHUKH. HpeBpaI_HCHI/IC OHCPTHUHU IIpU KoJIe0aTeIbHOM JABHXXCHHU.
3aTyxaI0ume KoJIeOaHMSI. BBIHy)KIICHHBIC koJieOanms. Pe3zonanc. Mexannueckue BOJHBL. CBOWCTBA
MCXaHUYCCKHUX BOJIH. HpOI[OJ'IBHBIC U IONICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH eé pacnnpoCTpaHCHUs.

MexaHu4ueCcKue BOJIHBI B TBépI[OM TCIIC, ceiicMU4YeCKHe BOJIHEI. 3By1( rpOMKOCTB 3BYKa U

BbIcOTa TOHA. OTpaxkeHue 3Byka. UH(DPa3ByK U yIbTpa3ByK.




CaeToBbI€ SIBJICHUS JlygeBast monenb cBera. Mcrounuku ceera. IlpsMonnHeliHOe pacnpocTpaHEHUE CBETa. 3aTMEHUS
|Connna u JIynsl. Otpaxkenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenomieHus cBera. [loHOe BHyTpeHHEe OTpakeHUE CBETA.

cnosis30BaHMeE TTOJTHOTO BHYTPCHHETO OTPAKCHUSA B OIITUHYCCKHUX CBETOBOAAX.
Jlunza. Xox mydeit B muH3e. Ontuueckas cucrema (poroamnmapaTa, MUKpPOCKOIIa U Teleckomna. [ 'ma3

KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U TaIbHO30PKOCTb.
Paznoxxenne Oenoro csera B crekrp. Omnbitel HploroHa. CrokeHHE CHEKTpalbHBIX IIBETOB.

Jlucniepcus cBera.

ILnanupyemblie pe3yJibTaThl OCBOCHUA KYyPCa BHEYPOYHOU AeATeJIbHOCTH 10 pu3nKe

[Iporpamma mo3BOJISIET TOOMBATHCS CIEAYIOIMIUX PE3yIbTATOB OCBOCHUS Kypca BHEYPOUHOU IeATETbHOCTH

IIpexmeTHbIC | MertanpeaMeTHbIe JInyHOCTHBIE




- YMETb IOJIb30BaThCSI METOJAMH
HAyYHOTO

CCJIEIOBAHMS SIBJICHUNA IIPUPOIBL; -
MIPOBOJIUTH HaOJIIOIEHN,
IUTAHUPOBAaTh M BBITOJHATH
IKCTIEPUMEHTHI;

-00pabaTeIBaTh PE3yabTaThl H3MEPEHHIA; -
MPEJCTABIATh PE3YIBTAThl H3MEPEHUN C
MOMOTIIBIO TabJuIl, TpaduKoB U Gopmy; -
0OHapY>KUBATh 3aBUCUMOCTH MEXKTY
(GU3NYECKUMU BEITMYMHAMU;

-00BSICHATH MOJIyYCHHBIE PE3YIbTATHI U JETIaTh
BBIBOJIBI;

-OIIEHUBATh TPAHUIIBI TIOTPEITHOCTEN PE3yIbTaTOB
U3MEPEHUN;

- YMETb MPUMEHSATh TEOPETHUECKHE 3HAHUS
1o (U3MKe Ha IPAKTHUKE,

-pemiath (u3MUecKue 3amauyd Ha TNPUMEHEHHE
MOJIy4YE€HHBIX 3HAHUM;

- BBIBOJUTDH U3 SKCIICPHUMCHTAJIbHBIX (baKTOB
n

P. —ymeTs paborath mo
PETOKEHHBIM

HHCTPYKLOUAM; YMCHHEC U3JIaraTb MbICJIU B YETKOH

JIOTHYSCKOM IIOCIICOBATSIHEHO CTH,

aHAJIM3UPOBATh COOCTBEHHYIO PadoTYy:

COOTHOCHUTD IIJIaH U COBCPUICHHBIC OIICpallnu,

BBIJCIIATD OTallbl U OLICHUBATE MEPY OCBOCHU A

KaXJ101r0, HaX0AUTh OHII/I6KI/I, YCTaHaBJIMBATb UX

IMPUYUHBL.

1. — opueHTHMpOBaTHCS B CBOEH CUCTEME 3HAHMIA:

OTJIMYAaTh HOBOC OT YK€ U3BCCTHOI'O,

nepepadaThiBaTh MOJYYEHHYIO HH(OPMALIHIO,
JIeNIaTh BBIBOJIbI B pE3yJIbTaTe COBMECTHOM

paboTHI BCETO Kilacca; yMeTh aHAIM3UPOBATh

SABJIICHUSA

K. — ymeTh paboTath B Iape u KOJUICKTHBE;
3¢ pexTUBHO pacnpenensaTh 00s3aHHOCTH

-pa3sBUBATb Ilo3HaBaTenbHBIC
HHTCPCChbI, MHTCIIJICKTYAJIbHBIC HW TBOPYCCKHC

CIIOCOOHOCTH y4aluXxcs;

- MOTUBHUPOBATH CBOU I[ef/'ICTBI/Iﬂ; BbIpaKaTb
TOTOBHOCTD B JIFO0O CUTYallMH MOCTYIUTh B
COOTBCTCTBUU C IIpaBUJIaMHU ITOBCACHUS;

- BOCIIPUHUMATH PE€Ub YUUTENSA
(OTHOKJIACCHUKOB), HETIOCPEJICTBEHHO HE
00pallleHHYIO K yJaIleMycs;

-OLIEHUBAaTh COOCTBEHHYIO Y4eOHYIO

JACATCIIBHOCThE: CBOM OOCTHUXKCHUA,
CaMOCTOATCIBbHOCTD, WHUIUATHUBY,
OTBCTCTBCHHOCTb, IMPUYUHBI HEyIa4d
HUCCICI0BAaHUA,

- y4acTBOBATh B AUCKYCCUU, KPATKO U TOYHO
OTBEYaTh Ha BOIMIPOCHI;
-HCII0JIb30BaTh CIIPABOYHYIO JIUTEPATYPY U

TCOPCTHUCCKUX MO,Z[eJIeﬁ (bHSH‘ICCKI/Ie 3aKOHBI;

Jpyrue UCTOYHUKH HH(OPMALINK.

TemaTnueckoe mJIaHMpoBaHue 7KJjace

Haumen oBanue pasaena

Koanuect
BO YaCOB

0P




Broanoe 3anstue. MucTpykTax o texuuke 6e3onacHoctu. Ha 6aze Llentpa "Touka 1 https://infourok.ru/
Pocra"
I. IlepBoHayaibHbIE CBEICHUS 0 CTPOCHUH BelecTBa 6u https://infourok.ru/
I'nasa II. Bzanmoaelicreue Ten 124 https://infourok.ru/
II1. TaBenue. /laBiieHue )KUAKOCTEH H ra3oB 6u https://infourok.ru/
IV. Pabora 1 MOIIHOCTB. JHeprus 8u https://infourok.ru/
HToroBblii KOHTPOJIb 3HAHHIA. 1
34

Hmoeo

TemaTu4eckoe IIIAHUPOBAHUE

8kuace
Haumen oBanue pasaena Koanuecr 90P
BO 4acoB
I. ®usuyeckuii MeTOX H3yYEHHs PUPOABLI: TEOPETHIECKUH H 3u https://infourok.ru/
IKCHEPUMEHTAIbHbIN

I'nasa I1. TensioBble IBJIEHUSA M METOAbI X HCCJIETOBAHUSA Tu https://infourok.ru/
II1. DaekTpHYecKue ABJICHHSA H METOAbI HX HCCIIE0BAHMA 8 u  |https://infourok.ru/
IV. DekTpoMarduTHbIE sIBJIEHUS Su https://infourok.ru/




V. Onruka 10 https://infourok.ru/
3 HToroBbiii KOHTPOJIb 3HAHUIA. 1
34
H ozo
TemaTudyeckoe NIAaHUPOBaHUE IKJIaCC
Haunmen Conepxanue Koauuect 20P
oBaHMe BO 4acoB
pasneja
1 https://infourok.ru/ 1
I. Marserusm 9u https://infourok.ru/
I'nasa II. DaekTpocraTuka 9y https://infourok.ru/
III. Cser 154 https://infourok.ru/
34 3aKTI0YUTENBHOE 3aHATHE. 3alIUTA MPOEKTOB. 1
34

Hmoeo




IToypouHoe miaHupoBaHue 7KJacce

Haumen Conepxanue Koanuect Dopma Hcnoan3oBanue Jara
oBaHHe BO 4acoB SaHSTHS odopynoBanus «Touka
pasaeJa pocTay
1 BBonnoe 3anstue. HCTpyKTaX 1o TexHuke 6ezonacHoctu. Ha 1 Oecena O3HaKoMJIEHHE C
Oaze HeHTpa "Touxka Pocta" HI/Iq)pOBOﬁ Ha60paT0pHef/'I
"Touka pocta"
(nemoHcCTpanus
TEXHOJIOTUHU U3MEPEHUSI)
I. IlepBoHayaILHbIE CBEICHUA O CTPOCHUHU BelllecTBa 74
2 OkcnepumeHTanbHas padota Ne 1 «OnpeneneHue 1eHbl 1 sKcriepuMeHT | JIuHelika, JIeHTa MepHasd,
JEJICHHS pa3IuIHbIX mpubdopoBy». Ha Oaze Ilentpa "Touxka W3MEPUTENbHBIA HHJIUHJP,
Pocra" TEPMOMETD, JATYHUK
TEMIIEPaTypbl
3 OkcnepuMeHTanbHas pabota Ne 2 «OmnpeneneHue reoOMETPUUECKUX 1 skcnepumeHnT | Habop reomerpudeckux
pa3MepoB Te». Tl
Ha 6a3e IlenTpa "Touka Pocta"
4 [IpakTnueckas padborta Ne 1 «M3rotoBieHne U3MepUTEILHOTO 1 MIPaKTUYECKas
LUAJIMHIPA pabota
5 OkcnepumeHTanbHas padota Ne 3 «3mepenue TemnepaTypbl TED) 1 SKCIIEPUMEHT
6 OkcniepuMmeHTanbHas paboTa Ne 4 «3mepeHne pasMepoB MabIX 1 SKCIIEPUMEHT
TEI.
7 DkcniepuMeHTaNbHas paboTa Ne 5 «3mMepeHne TOIIUHBI JINCTa 1 SKCIIEPUMEHT
Oymarm»
I'nasa II. BzanmogaelicTtBue Te 129
8 OkcnepuMeHTanbHast pabora Ne 6 «3MepeHne CKOPOCTH IBUKEHUS 1 AKCIEPUMEHT
TEI.
9 Pemenue 3anau Ha TeMy «CKOpPOCTh paBHOMEPHOTO JBUKECHUS 1 pelieHne
3a1a4
10 OkcnepuMeHTanbHast padora Ne7 «M3mepenue Macenl 1 kamm 1 AKCIEPUMEHT 3JIGKTPOHHBIE BECHI
BOJIBD».
Ha 6a3e Ilentpa "Touka Pocta"




11 OkcnepuMeHTanbHast padora Ne 8 «M3mepeHue MIOTHOCTH KycKa 1 JKcIepuMeHT | JIuHelika, JIeHTa MepHad,
caxapa» M3MEPUTEIIbHBIA LIWIHHJP,
Ha 6a3€ HGHTpa ”TOI‘IKa POCTa" SJICKTPOHHBIC BEChI
12 OkcnepuMmeHnTaibHas padoTa Ne 9 «3mepenue miioTHoCTH 1 JKcIepuMeHT | JIuHelika, JIeHTa MepHasd,
x03siicTBeHHOro Mblay. Ha 6aze Ilentpa "Touka Pocra" W3MEPUTEIbHBIN LIWIIMHJP,
SJICKTPOHHBIC BEChI
13 Pemenue 3a1auy Ha Temy «Il10THOCTB BemiecTBay. 1 pelieHue
3aj1a4
14 OkcnepumenTanbHas padota Ne 10 «MccnenoBanue 3aBucuMoCTu 1 AKCHEPUMEHT
CHJIBI TSDKECTH OT MAacChl TEJIay.
15 OkcnepumenTanbHasg pabdora Ne 11 «Omnpenenenue macchl U Beca 1 AKCIEPUMEHT
BO3JlyXa B KOMHATe»
16 OxcnepumeHTanbHas padorta Ne 12 «CrnoxeHue cuil, HanpaBIeHHBIX 1 skcriepumenT | IlratuB, peruar, nuHelika,
110 OJHOH TIPSAMOIi». JIBa OJIMHAKOBBIX I'Py3a, ABa
0JI0Ka, HUTh HEpacCTsKUMas
n n 2 ]
Ha 6a3e LlenTpa "Touka Pocra IMHEHKA  H3MEPHTENbHAA,
JIMHAMOMETP
17 DOxcnepuMmeHTanbHas padorta Ne 13 «M3mepeHue xecTKoCTH 1 skcniepuMeHT | IlTaTus ¢ kpenexom, Habop
TPYKHHBD» MIPY>KUH, HA0Op TPYy30B,
JIMHENWKA, JTUHAMOMET
Ha 6a3e IlenTpa "Touka Pocra" ’ P
18 OkcnepuMeHTanbHas padorta Ne 14 «M3mepenue korddunmerTa 1 sKcriepuMeHT | JlepeBsHHBI OpYCOK,
CHWJIBI TpeHus cKoJibxkeHus». Ha 6aze Llentpa "Touka Pocra" HabOp rpy30B, MEXaHU-
qyeckas CKaMbl,
JTUHAMOMETP
19 Pemenue 3a1ay Ha TeMy «Cuia TpeHUS. 1 periecHue
3a1a4
II1. TaBaenne. /laBjieHne ;KUAKOCTE U ra3oB 74
KcriepuMeHTanbHas padora Ne 15 «MccnenoBanre 3aBUCHIMOCTH AKCIEPUMEHT
20 2 6ota Ne 15 «1 1
JABJICHUS OT IJIOMIAH MIOBEPXHOCTU»
21 OkcnepuMeHTanbHas pabora Ne 16 «Ompenenenue JaBiieHUsS 1 JKCIIEPUMEHT
HUIMHApUYEcKoro Tena». Kak mpl Buaum?
22 OkcnepuMeHTanbHast padora Ne 17 «Beruucienue cuibl, ¢ KOTOpoi 1 AKCIEPUMEHT

aTMoc¢epa 1aBUT Ha IOBEPXHOCTH cTosiay. [louemy mMup
Pa3HOLIBETHBIMN.




23 OkcniepuMeHTaNbHAs padoTa Ne 18 «Onpenenenne Maccel Tena, 1 OKCIIEPUMEHT
JIABAIOILIETO B BOJIEY.
24 OkcnepuMmeHTanbHass padora Ne 19 «OmnpeneneHue MIOTHOCTH 1 skcnepuMeHT | JIuHelika, JieHTa MepHas,
TBEPAOTO TEIIA». H3M€pHT€HBHHﬁ:HHHHHﬂp,
Ha 62136 HeHTpa "Touka PocTa" SJICKTPOHHBIC BEChI
25 Pemenne kauecTBeHHBIX 3a1a4 Ha Temy «l LiiaBanue Tem. 1 perieHue
3aj1a4
OkcnepuMmeHTasnbHasg padota Ne 20 «M3ydeHue ycioBUN IIaBaHUS 1 sKcriepuMeHT | Hunamomerp, IITATHB
26 TEI. YHUBEPCAJIbHBIN, MEPHBIN
Ha 6a3e Llentpa "Touka PocTa" HAIHIP
(MeH3ypKa), Tpy3
UWJIMHAPUYECKUN U3
CIICIIUAJIBHOT'O IIJTaCTHKA,
HUTB, ITOBApCHHAA COJIb,
TmajJJo4yKa aJid rnnepeEMEnin-
BaHHUA
IV. PaGoTa 1 MOIIHOCTH. JHEPrus 84
27 OxcnepuMeHTanbHas padorta Ne 21 «Beruucienue paboTsl, 1 AKCIIEPUMEHT
COBEPUICHHON MIKOJBHUKOM IpH Noabeme ¢ 1 Ha 2 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BrlunciaeHue MOIHOCTH 1 AKCIIEPUMEHT
pa3BUBaeMOM MIKOJLHUKOM MpU HobeMe ¢ 1 Ha2 3Tax»
29 DOxcnepuMeHTanbHas padota Ne 23 «OnpeneneHre BEIMTPHIIIA B CUJIE, 1 skcriepuMeHT | IoxsvkHbI 1
KOTOPBIN JIA€T TOABYKHBINA U HETOABY)KHBINA OJIOK». HETIOABHKHBIA OJI0KH, Habop
Ha 6a3ze Ilentpa "Touka Pocra" TPY30B, HHTD, MHAMOMCTP,
IITaTHB, JIMTHEHKA
30 Pemenne 3amau Ha reMy «Padbora. MoOIHOCTEY. 1 elIeHne
p
3a1a4
31 DkcnepumenTanbHas padota Ne 24 «Beruncnenne KI1J] naknonHo# 1 skcnepumMeHT | Ilrarus, MeXaHH4ecKast
[LIOCKOCTHY CKaMbs, OPYCOK C KPIOYKOM,
TUHeWKa, Ha0op Tpy30B
n n 9 5
Ha 6a3ze Ilentpa "Touka Pocra THHAMOMETD
32 DkcniepuMeHTalbHass pabota Ne 25 «l3MepeHne KWHETHYECKOW| 1 AKCIIEPUMEHT
SHEPTrUM TeJay
33 Pemienne 3agau Ha Temy «KuHeTnueckast SHEPTUSD. 1 perieHue

3aga4d




34 HToroBbiii KOHTPOJIbL 3HAHUIA. 1 JUJaKTUYECKO
€ 3aJ1aHne
34
H ozo
TemaTu4eckoe MIIAHUPOBAHUE
8ku1acc
Haumen Conep:xanue Koanuect Dopma Hcnoan3zoBanue Jara
oBaHue BO 4acoB 3aHsTHs odopynoBanus «Touka
pasjiena pocTa»
1. ®uznyeckuii MeTo U3y4YeHHsI MPUPOAbI: TEOPETHUYECKUA 1 34
IKCIMEPUMEHTAIbHbII
1 BBonnoe 3anstue. UHCTpyKTax no TexHuke 6ezonacHoctu. Ha 1 Oecena O3HakoMIIeHHE c
6a3e Llentpa "Touka Pocra" nudposoii 1aboparopueit
"Touka pocrta"
2 DOkcnepuMmeHTanbHas padorta Ne 1 «Onpenenenue 1ieHbl 1eIeHus 1 sKcriepuMeHT | Jlmnelika, neHTa MepHad,
pubopoB, cHATHE Mokazanuii» Ha Oaze Llentpa "Touka Pocra" M3MEPUTEIBHBIA [AITHHIP,
TEPMOMETP, JaTYUK
TeMIIepaTypbl
3 Omnpenenenre NOrpemnHocTe n3MepeHus. Pemenue kauecTBEHHBIX 1 periecHue
3a/1ay. 3a1a4y
T'nasa II. TenjioBbIe IBJICHHSI U METOAbI HX UCCJI€TOBAHUS 8u
4 Ornpeznenenre yAJIMHEHUS Tella B MPOIECCE N3MEHEHMS 1 OTIBIT - JlabopatopHsblit TepMOMETD,
TEMIIepaTypbl UCCIe0BaHue | JaTYUK TEMIEPATYPbI
Ha 6a3e Ilentpa "Touka Pocra"
5 Pemrenue 3agau Ha onpeneneHne KOJIMUECTBA TETUIOTHI. 1 perieHue
3a1a4y




6 [IpumeHeHue TEII0BOT0 PACUIMPEHUs 1JIs PETUCTPALlUU 1 IIpE3CHTALNS
TeMIEepaTypbl. AHaIU3 U 00001IEHNE BOBMOKHBIX BAPUAHTOB
KOHCTPYKLUH.
7 DxcnepumeHTanbHas padorta Ne 2 «MccnenoBanue 1 9KCTiepUMeHT | JlaTuuk Temneparypel,
MPOIIECCOB TUIABJICHUS ¥ OTBepAeBaHus». Ha 6aze [lenTpa KaJopuMerp, Cocyn ¢
”Tqua POCTa” TarOUIM JIbAOM, COCY [ C
BOJIOM, DJIEKTPOHHBIE BECHI.
8 [IpakTnueckas padora Ne 1 «M3ydyeHue cTpoeHus: KpUCTaUIOB, UX 1 [IpaKTHYEeCKast
BBIPAILBAHUE. paboTta
9 N3ydenune yCcTpoicTBa TEMIOBBIX ABUTATEIICH. 1 JIEKLIUS
10 [Ipubopsl A5 U3MEpeHHst BIaXHOCTU. DKCIIEpUMEHTalbHas paboTa 1 SKCIIEpUMEHT | JlaTumk TemMmepaTypel,
Ne 3 «Omnpenenenue BiIaxHOCTH BO3/yxa B kKaOnHeTax mikosbn Ha TEPMOMETP, Mapiisi, COCYA C
6aze Llentpa "Touka Pocra" BOZIOH
11 Pemrenne kauectBeHHbIX 3a1a4 Ha onpenenenue KII/[ rermoBoro 1 penieHue
JBUTATEIIA. https://uchitel.pro/3agaun-Ha-KnA-TENI0BbIX- 3amad
nBuraresneit/
III. DuekTpuyeckne siBJIeHUSA U METOIbI MX UCCJIEI0OBAHUS 8u
12 [Ipaktuueckas padota Ne 2 «OnpenencHue yaenbHOTO 1 npaktuyeckas | HaTuuk HAIPSDKECHHS,
COIPOTHBJIEHHSI PA3JINYHBIX IPOBOIHUKOBY. pabota BOJIBTMETD IBYXIIPCAC/IBHLIM,
HUCTOYHHUK U TaHUA
n n >
Ha 6a3e LlenTpa "Touka Pocra KOMILICKT IPOBOIOE,
PE3UCTOPBI, KITFOY
13 3akon OMa juig ydactka uenu. Pemenue 3aaad. 1 pelieHue
3a1a4
14 HccnenoBanue u MCNOJIb30BaHUE CBOMCTB AJIEKTPHUUECKUX 1 HaOII0ICHHE
KOHJICHCATOPOB.
15 Pemenue 3a1a4y Ha 3aBUCUMOCTD CONIPOTUBIIEHHS IPOBOIHUKOB OT 1 pelieHne
TEMIEPATYPHI. 3a1a4
16 IIpaktnyeckas padora Ne 3 «Pacuer notpebsseMoit AIeKTPOIHEPTUU 1 npaktudeckas | JlaTuuk Toka, 1aTuMK
COOCTBEHHOTO JIOMaY. paboTa HAIpsDKCHHIA, aMIICPMCTP

Ha 6a3e Ilentpa "Touka Pocra"

JBYXIpeeNbHbIN, BOIBTMETP
JIBYXIIpeNenbHbIN, TaMIIOUKa,
WCTOYHHK IMUTaHHUS,
KOMILJIEKT IIPOBOJIOB, KITFOY
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17 Pacuer KIIJI anekTpuueckux ycTpoucTs. 1 pelieHue
3a1a4
18 Pemenue 3anau Ha 3akoH [xoyns - Jlenua. 1 pelieHue
3aj1a4
19 Pemenne kauecTBEHHBIX 3a7a4. 1 JIETIOBAs UTpa
IV. DiekTpoMarHuTHbIe SIBJICHUSA Su
20 [Toyuenue u pUKCUPOBaHHOE H300paKEHNE MAarHUTHBIX MmoJjiei. Ha 1 npaktudeckas | JlemoHcTpamus
6a3e Llentpa "Touka Pocra" paborta «M3mMepenne MAarHUTHOTO
IMOJIsA BOKPYTI ITPOBOJAHMUKA C
TOKOM»: TaTYUK MArHUTHOI'O
T10JI, JaBa mIraTHuBa,
KOMIIJIICKT IIpoOBOAOB,
HUCTOYHHK TOKA, KJIIOY
21 N3yueHnune CBOWCTB 3JIEKTPOMArHuTaA. 1 HaOJIOICHHE
22 N3yuenne Moaenu 3IeKTpOABUTATEIIA. 1 JICKIIMS, IEM.
HKCHEPUMEHT
23 DKCKypcHs. 1 Oecena
24 Pemenne kauecTBEHHBIX 3aj1a4. 1 pelieHue
3a1a4
V. OnTuka 10
1
25 N3ydeHne 3aKOHOB OTPaKECHHSL. JICKIUS, IEM.
HKCHEPUMEHT
26 DOkcniepumeHTanbHas padota Ne 4 «Habnronenue oTpakeHus u 1 SKCIEPUMEHT | OCBETHTEIb C HCTOYHHKOM

MPEIOMIICHHUSI CBETaY.
Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounmnk
MU TAHUS, KOMILJIEKT
MIPOBOJIOB, IIeNeBas Auadpar-
Ma, TTOTYIIHITUHAP, TJIAHIIET
Ha INUIOTHOM JIUCTE C
KPYTOBBIM TPAaHCIIOPTUPOM




27

OkcniepuMeHTalbHAs paboTa Ne 5 «300pakenust B muH3ax». Ha
6a3ze Llentpa "Touka Pocra"

AKCIEPUMEHT

OcBeTHTENb C ICTOUHUKOM
cBera Ha 3,5 B, uctounuk
MUTAHMSI, KOMILIECKT
MIPOBOJIOB, IIeNeBas Auadpar-
Ma, 3KpaH CTaJIbHOM,
HaIpaBJIsIonas ¢

HW3MEPUTENBHOM  IIKaJIOH,
coOUparOIUe JINH3HI,




paccenBaroIas JuH3a, Claa
«Mopnenp npeaMera» B
peiitepe

28 OkcnepuMeHTanbHast padora Ne 6 «OnpeneneHue riIaBHOTO 1 OKCTIEPUMEHT

(hOKYCHOTO PacCTOSTHUS M ONTHYCCKON CHIIBI JIMH3BIY.
29 OkcnepuMeHTanbHast padora Ne 7 «Habmonenne naTepQepeHInn 1 OKCTIEPUMEHT

U qudpakiuu

CBETAY.
30 Pemenue 3a1a4 Ha MpeIOMIICHHE CBETA. 1 pelieHue

3amad

31 OxcnepuMmeHTanbHas padborta Ne 8 «Habmromenne moaHoro 1 AKCIIEPUMEHT

OTPaXKCHUS CBETAY.
32 Pemenne kauecTBEHHBIX 33J]a4 Ha OTPAKEHUE CBETA. 1 pelieHue

3amad
33 3amura npoekToB. [TpoeKTsI. 1 HCCIICI0BaHU
s
34 HToroBmplii KOHTPOJIb 3HAHWUIA. 1 JTUIaKTUYECK
0
¢ 3aJIaHue
34

Hmozo

TemaTnyeckoe mIaHupoBaHHe IKJIaCC




Haume Conepxan Koanuec ®opma Hcnoan3oBanue Jlara
H ue T BO 3aHSATH o0opynoBanusi
A
OBAHHE 4acoB «Touka pocra»
pazaen
a
1 BBonHoe 3ansTe. MHCTpyKTax 10 TEXHUKE O€30MacHOCTH. | 1 Oecena
I. Marnerusm 94
2 OkcnepumenTanbHas padota Ne 1 «Kommnac. [Tpunnun 1 DKCIIEPUMEHT
paboThI».
3 [Tpaktuueckas padota Ne 2 «OpueHTHPOBAHUE C TTIOMOIIBIO 1 MpaKTUYECKast
KOMIIacay. paborta
4 MaruwuTsl. /lelicTBre MarHuTOB. Penenne 3amaq 1 HaOII0ACHHE,
peleHu e
3a1a4
DOxcnepuMeHTanbHas padota Ne 3 «3aHUMAaTEbHBIE OTBITHI C 1 AKCIEPUMEHT
5 MarHuTaMm.
MaruutHas pyzaa. [lonesnsie uckonaemoie Camapckoid 067IacTH. pe3eHTaLHs
JeicTBrue MarauTHOro noJisi. MarautHoe nosje 3emian. Ha 1 JeMoHcTpanus
6aze Llentpa "Touka Pocra" «HA3mepeHue mojs
MOCTOSAH- HOI'O MArHUTAa».
JAaTYUK MAarHUTHOTI'O I10JI4,
no-
CTOSTHHBIA MarHuT MOJOCOBOM
8 JeiictBue MarHuTHOTO NoJis. Penienue 3anay. 1 perieHue
3a1a4
9 DkcniepuMeHTanbHas padoTa Ne 4 «3roToBiIeHNE MAarHUTOBY. AKCIIEPUMEHT
10 [Ipe3eHTanuss IpoOEKTOB. uccae10BaHus
I'nasa II. DuekTpocraTnka 94
11 DkcniepuMeHTalbHas paboTta Ne 5 «CtaTrueckoe NeKTPHIECTBOY. 1 AKCIIEPUMEHT




12 OCTOPOXKHO CTaTHYECKOE ANEKTpUUecTBO. Pelienue 3anau 1 peleHue
3aj1a4
13 OkcnepuMeHTalibHas padoTta Ne 6 «3aHUMATENbHBIE OIIBITHD. 1 DKCIIEPUMEHT
14 DNEeKTpUYEeCTBO B Urpymkax. Cxembl paboThI 1 MpaKTUYECKast
paborta
15 DNEeKTPUUYECTBO B OBITY 1 KHUHOIIOKA3
16 OkcnepumeHTanbHas padota Ne 7 « YerpoiicTBo OaTapeikmy. 1 HaOJI0ICHHE
17 OxcnepuMmeHTanbHas padorta Ne 8 «M300peTtaem GaTapenkyy. 1 MpaKTAYECKast
pabota
18 [Ipe3enTarnus NpoeKToB. 1 Hay4YHBIC
HCCJIETOBaHUS
19 [Ipe3eHTanus npoeKToB. 1 Hay4JHbIE
HCCJIEIOBaHUS
20 [Ipe3eHTanus mpoeKTOB. 1 Hay4JHbIE
HCCJIETOBaHUS
II1. Ceet 154
20 Hcrounuku cBera. 1 JIEKIHS, OcBeTnTenb ¢ HICTOYHHKOM
Ha 6a3e LlenTpa "Touka Pocta" JIEM. ceera Ha 3,5 B, MCTOYHMK
SKCIIEPUMEH nUTaHuA, KOMIIJICKT
- MPOBOJIOB, miejaeBast
nmuadpar- Ma
21 Kak Mb1 Bumum? 1 JIEKLIMS, IEM.
AKCIEPUMEHT
22 [Touemy Mup pa3HOLIBETHBII. 1 JeKIUs
23 OkcnepuMenTanbHast padora Ne 9 «Teatp Tenei» 1 AKCIEPUMEHT




24 OkcnepuMeHTanbHas padora Ne 10 «CosHeuHble 9KCriepUMEHT | OCBETHTENb C HCTOUHUKOM
3aitunkm» Ha 6aze [lenTpa "Touka PocTa" cBera Ha 3,5 B, HCTOYHHK
nUTaHus, KOMIIICKT
MPOBOJIOB, LLIEJIEBAS
quadpar- Ma, oMY LMIIHH/D,
IIJIAHIICT Ha IIJIOTHOM JINCTE
c
KPYTI'OBBIM TPaHCIIOPTUPOM
25 Hucnepcusi. MbUIBHBIN CIIEKTP JICKIIUS, JIEM.
AKCIIEPUMEHT
26 Panyra B mpupoe. Ipe3CHTAIIHS
27 OkcnepumenTanbHas padora Ne 11 «Kak momyuuts pagyry?». skcriepuMeHT | OcBeTuTenb c
Ha 6aze Ilentpa "Touka Pocra" HCTOYHMKOM CBEeTa Ha
3,5 B, WCTOYHHK
MMUTAHUA, KOMILJIEKT
MIPOBOJIOB, nieJieBas
nuadparma,
MOTYIUIUHAP, TUTAHIIET
Ha IIJIOTHOM JIM- CTE C
KPYTOBBIM TPAHCIIOPTUPOM
28 DKCKypcHst Oecena
29 Jlynnbie 1 CoTHEYHBIC 3aTMEHHUS. JIEKLIMS, IEM.
AKCIIEPUMEHT
30 Kak cnomats myu? Oecena
31 3a3epkaine. JIEKLIMS, IEM.
AKCIIEPUMEHT
32 DkcniepuMeHTanbHasg pabota Ne 12 «3epkana» DKCHEPUMEHT
33 3amura npoeKToB uccae10BaHus
34 3aKII0YUTENBHOE 3aHATHE. 3alIUTA NPOEKTOB. HUCCICA0BAHUS




Hmozo

34
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