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IHosicHUTEILHAA 3aMHCKA

IIporpamMma BHEYpOUHOW JE€ATENBHOCTH <«3aHMMaTeNnbHass (Gu3uka» Ui olyvaromuxcs 8
KJlacca COCTaBlieHa Ha ocHOBe JIOMOJHHUTENbHOH 0011e00pa3oBaTeIbHON 00IIEepa3BUBAIONICH
IIPOrpaMMbl €CTECTBEHHOHAYYHO! HalpaBJIeHHOCTH «3aHuMaresnbHas ¢pusukay» // Jledbensuues C.B.
- Camapa, 2025..

Jannas mporpamma paspaborana B coorserctBur ¢ ®I'OC OO0, ®OIT OO0 u HamnpasieHa Ha
pa3BUTHE JIMYHOCTH 00YUAIOLIErocs ¢ LeJbI0 JanbHelel npogopueHTanun o0y4yaromerocs.

IIporpamma BHEYpOUHOH AEATEIBHOCTH «3aHUMATENbHAs (PU3MKa» SBIAETCS aKTyalbHOH U
COBPEMEHHOM, TaK KaK pacHIMpsieT ¥ CUCTEMaTH3UPYeT 3HAHHUS O0ydaromuxcs, GopMHPYET y
HUX MHTEpPEC K H3Y4YEeHUI0 (U3MUECKUX SBJICHUH, pa3BUBaeT yMEHUE HaOJII0JaTh,
aHAJM3UPOBATH U OOBSCHATH MPOLECCHI, IPOUCXOAAIINE B IPUPOIE U TEXHHKE.

B ycioBusix cTpeMHUTENBHOTO Pa3BUTHUSI HAyKU M TEXHOJOTUH BIIaJEHUE 3JIEMEHTApHBIMU
¢u3nYecCKUMU 3HAHUAMU M YMEHHEM IPUMEHSITh MX Ha IPAKTUKE CTAHOBUTCS BaXKHBIM
HAaBBIKOM ]ISl KQXK/I0TO IIKOJbHUKA.

HoBu3Ha paHHOM IporpaMMBbl 3aKJIIOYAETCS B CO3AAHMM YCIOBHHM MUl IOHUMaHMS
OCHOBHBIX (DM3MYECKUX IOHATUH, 3aKOHOMEPHOCTEH M 3aKOHOB, a TakXe B Pa3BUTUU
HCCIIEIOBATEIbCKUX YMEHMI 0O0ydaroluxcsi dYepe3 MPOBEIAEHHE NPOCTHIX OMNBITOB U
9KCIIEPUMEHTOB.

3aHATHS HaNpaBiI€Hbl HA PAa3BUTUE JIOTMYECKOTO M KPUTHYECKOIO  MBIIUICHUS,
(dopMHpOBaHKE MPAKTUUECKUX HABBIKOB MU3MEPEHUs M HAOIIOJCHHUS, a TAK)KE HAa YCTAaHOBJICHUE
MEXITPEIMETHBIX CBSI3€H C MaTeMaTUKOM, OGuosiorueil, reorpadgueil 1 TEXHUKOM.

Ilenarornyeckasi meseco00pa3HOCTb NPOrpaMMbl 3aKJIIOYAETCS B AKTUBHOM BOBJICUEHUU
IIKOJIBHUKOB B TPAaKTHYECKYIO II03HABATEIBHYIO JEATENBHOCTb. IIporpamma mnoctpoeHa Ha
MPUHLMIIAX JOCTYMHOCTH W 3aHUMATEIbHOCTH, YTO IMO3BOJSET YYUTHIBATh WHAMBHIyaJbHBIE
MHTEPECHl U CIIOCOOHOCTH KaXKA0Tro peOEHKa, MOAJepKUBATh U Pa3BUBATh UX MO3HABATENbHYIO
MOTHBALIMIO.

VYrinyOneHue W paclIMpeHue MaTepuaja IIKOJBbHOTO Kypca (DU3MKH JOCTUTAeTCs uepe3
OTBITHI, HAOMIOAEHUS U pa30op peasbHBbIX XU3HEHHBIX CUTyaluH, rne (pU3nuecKue 3aKOHBI
HaXOJAT MPAKTUYECKOE TPUMEHEHHUE.

[Iporpamma opueHTHpPOBaHa Ha:

*  (opmupoBaHue 0a30BbIX MPAKTUUYECKUX HABBIKOB pabOTHI ¢ (U3MUECKUMU IIpubopaMu
Y U3MEPUTEIbHBIMA HHCTPYMEHTAMU;

*  pa3BUTHE UCCIIEOBATEIBCKUX YMEHUIN U CaMOCTOSATEIBHOIO ITPOBECHHS OIBITOB;

* paclmiMpeHMe 3HaHMW 10 OCHOBHBIM pa3aenaM (U3MKHU: CTPOEHHE BEILECTBa,
MEXaHMUYECKOE JIBWJKEHUE, NABICHHE, IIJIaBaHUE TeJl, MPOCTBIE MEXAHU3MBI, TPEHUE,
3aKOHBI COXPaHEHUS YDHEPIUH;

*  YCTaHOBJICHWE MEXKIIPEAMETHBIX CBsI3el (PU3UKHM C MAaTEMATHUKOU, OMOJIOTHEH, TEXHUKOU
¥ TIOBCETHEBHOM >KU3HBIO;

* pa3BUTHE YMEHMS aHAJIM3UPOBAThH SIBJICHUSI, OOBSICHATH IPUYUHBI U CIIEJCTBUS U JeNaTh
MIPOCThIE HAYYHBIE BHIBOJIBI.

Leas u3yyeHus oOpa3zoBaTeIbHON HporpaMMbl «3aHUMaTenbHas (U3MKa» — Pa3BUTh Y
o0yyaomuxcss CTpemMJIeHHe K JajbHeHIeMy CcaMoOOINpede/eHHI0, HHTEeUIeKTyalbHOM,
HAYYHOH M NPAKTHYECKOH CaAMOCTOSITEJBHOCTH, NMO3HABATEJbHONH aKTHBHOCTH. Co3/1aTh
yCIOBUSA JUI pacUIMpeHHs M YIIIyOJeHWs 3HaHUKH B o0nacTH (QU3HMKH, CIOCOOCTBOBATH
pa3sBUTHIO Yy OOYy4aroIMXCsl NPAKTUUYECKUX HABBIKOB IPOBEJICHHSI ONBITOB M PEIICHUs
(bu3MYecKuX 3a/1a4 pa3IMUYHOTO YPOBHS CIOKHOCTH, a TaKXKE COIEHCTBOBATH Pa3BUTHIO OOILIMX
yYMEHUH HaOII0/aTh, aHAJIU3UPOBATh U OOBACHATH (U3NYECKHUE SIBIECHUS, YTO CTUMYJIUPYET
ITO3HABATENbHYIO AKTUBHOCTh u CaMOCTOSITEIIbHOCTD LIKOJIBHUKOB.



Sagaun:
Oo0yuawmme:

e ®opMHPOBATH U CUCTEMATU3UPOBATH 3HAHMA [0 OCHOBHBIM pa3JielaM IIKOJIbHOIO
Kypca Qu3MKM (CTpOCHHME BEIECTBA, MEXAaHMYECKOE MIBIMIKEHHE, JaBIICHHE,
IJIaBaHUE TeJ, TPEHHUE, IPOCThIE MEXAHNU3MBbI, 3aKOHbI COXPaHEHUSI SHEPTUN ).

*  @opMHPOBATH YMEHHS: MOJIB30BAThCA U3MEPUTEIBLHBIMU MPHOOPAMHU U TIPOBOIHTH
IIPOCTBIE ONBITHI U AKCIIEPUMEHTHI.

* Iloka3aTp mpakTHUECKOE NMPUMEHEHHE (PH3MUYECKUX 3aKOHOB U SIBICHUH B OBITY U

TexHuke. PazBuBaromue:

— Pa3BuBaTh: HaOMIONATENBHOCTh U BHUMAaHHE Yepe3 MPOBEICHUE ONBITOB U aHAIU3 MX
pE3yJIbTAaTOB; JIOTMUECKOE M KPUTHUYECKOE MBIIIIEHHE, YMEHHE J€eJaThb BBIBOJbI Ha
OCHOBE HaOIIOJEHUI; KPYro3op oO0y4aromuxcs, MOKa3blBas B3aUMOCBS3b (PU3UKU C
OPYTMMU HayKaMU U OKpY>Karolel *KU3HbI0; MOTUBALIMIO K M3YYEHUIO (U3HMKHU depe3
3aHMMATEJIbHBIE OIBITHl M pEalibHble IPUMEPHI; HHTEPEC K MCCIEA0BATEIbCKOM
JESITEIbHOCTH U CAMOCTOSITEIbBHOMY IKCIIEPUMEHTUPOBAHMUIO.

BocnurareanHsbie:

— BocnuTsiBaTh: caMOCTOATEIBHOCTh U OTBETCTBEHHOCTh IpU paboTe ¢ nmpubopamu u
o0opynoBaHUEM; aKKypaTHOCTh W BHHUMaHHE K TEXHUKE O€30MacHOCTH MpHu
IIPOBEJICHUU OIBITOB; KYyJbTYpy Y4eOHOro Tpyaa M OEpexHO€ OTHOIIEHHE K
1abopaTOpHBIM HHCTPYMEHTAM; HMHTEpPEC K OKpPYKaIIIeMy MHpY uepe3 IO3HaHHE
(bu3MYECKUX 3aKOHOB MIPUPOIBI.

Bo3pacr obyuarwmmuxcs: 12-15 ner.
O6beM nporpammael coctasisieT 34 yaca (1 gac B
Heneno). Cpok peajm3anuu nporpammali: 1 roa
DopMbl 3aHATHIL:
* becena
* IlpakTukym
®opMbl 00yUYeHHSI: 110 YUCTY YYaCTHUKOB: MHAUBHIyalbHAS, TPYIIIOBAs

IINTAHUPYEMBIE PE3YJIbTATDBI

N3yuenue mporpamMmbl «3aHuMaTeNbHas (U3KUKa» TOJDKHO 0OECTeunBaTh JOCTHKEHHE
CIIEYIOIIUX JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YNIbTATOB.
IIpeameTHBIE Pe3yJbTATHI

B pesynbTare wu3ydeHuss mporpammbl «3aHMMaTelbHas (U3MKa» OOYJarOIIMICS MOIY4UT
BO3MOYXHOCTh HAYUUTHCSI:

* TIOHHMMAaTh U NPUMEHSITH OCHOBHBIC (PU3MUECKUE MOHATHUS U 3aKOHBI,

* IPOBOJUTH MPOCTble HAOIIOJEHUS U OMNBITHl AT HM3yYEHHUsS] CBOMCTB BEILECTB,
SIBJIGHUN MEXaHUYECKOTO JIBUYKEHUS Y B3aUMOJICHCTBUS Tell;

* paboTaTb € U3MEPUTEIBHBIMU NpuUOOpaMu  (JMHEWKa, MEH3ypKa, BECHI,
JUHAMOMETpP) U TPABWIBHO ONPENENATh (PU3NYECKHE BEIMYUHBI, H3MEPSTH U
paccuuThIBaTh TaKHE IapaMeTpbl, KaK IJIOTHOCTb, CHJa TSYKECTH, JaBJICHHUE,
BBITAJIKMBAIOIIAs CUJIA;

*  HHTEpHPETUPOBATH pPE3yJbTaThl HAOMIOACHUNW M OIBITOB, CTPOUTH TIpaduKu U
CXEMBI JIJIs1 ONIUCAHUS MEXAHUYECKOTO IBUKEHUS;



WCTIOJIh30BATh TIOJTYYCHHBIC 3HAHUS JIJISl PEIICHUS TIPAKTUIECKUX 3a/1a4, CBSI3aHHBIX
C IaBIICHUEM, MIJIaBaHUEM TeJl, TPEHUEM U IPUMEHEHUEM IIPOCTBIX MEXaHU3MOB;
pacrno3HaBaTh (pU3MUECKHe SBICHHUS B OKPYXAIOMIEH YXU3HU M OOBICHATH UX C
WCIIOJIb30BAHUEM M3YYCHHBIX 3aKOHOB;

MIPUMEHSITh 3aKOHBI COXPAHEHUS SHEPTUU /ISl OOBSICHEHHSI TIPEBPALCHUI dHEPTUU
B IIPUPOJIC U TEXHHKE,

(GbopMyIHpOBaTh BBIBOJABI HAa OCHOBE OSKCIICPHMEHTOB, pa3BHBATh yMEHHE
CpPaBHHBATh U aHATM3UPOBATH JIAHHEIC,

UCIIOJIb30BaTh MEXIIPSIMETHBIC CBSI3U C MaTeMaTHKOW, Onosorueil u reorpadueit
pH U3ydeHUH (PU3UYCCKUX SIBICHUIA,

BBIpa0aThIBaTh HABBIKM O€30MAacHOW M OTBETCTBEHHOW pabOThI C MPOCTHIM
J1a00paTOPHBIM 000PYTIOBAHUEM.

MetanpeamMeTHble pe3yabTaThl
PeryasituBubie YY /|
OO0yyaromuiics Hay4nuTCS:

pa3BUBaTh ~YMCHHS  BKIIOYATBCA B HCCJICIOBATEIbCKYI  JCATEIBHOCTD,
aHAJIM3WPOBATh M OIICHWBATH IPOU3BEICHUS CIOBECHOTO HCKYCCTBA, OCBAaWBATh
MHOT000pa3ue KPUTEPUEB OIICHUBAHUS TBOPUECKOM JICATEIILHOCTH.

OLICHUBATh MPABUIBHOCTh BBITIOJHECHHUS YUEOHBIX 3aJ1a4 ¥ CBOM BO3MOKHOCTH B HX
pelIeHnY;

OCHOBaM CaMOKOHTPOJIS, CAMOOLICHKH, TPUHATHS PEIICHUA M OCYIIECTBICHUS
OCO3HaHHOTO BbIOOpa B yUeOHOU U MO3HABATEIHLHOU JIEATEILHOCTH.

ITo3naBaTesbHBIE YV
OOyyaromuiicss Hay4YnuTCS:

OIPCACIIATh IIOHATHA, cO31aBaThb O606IIICHI/I$[, YCTaHAaBJIMBATh aHaJIOTHuu,
KJacCU(UIIUPOBATH U BHIOMPATh KPUTEPUU ISl KJIacCUPHUKAIUY;

yCTaHABIUBaTh  MPUUYUHHO-CIEJCTBEHHBIE  CBSI3U,  CTPOUTH  JIOTUYECKUE
paccyX/JeHus M JenaTb BBIBOJABI B II03HABATEIbHOM M TNpoQeccCHOHAIbHON
NeSITeNbHOCTH;

BBIJICJINTh COCTaBHBIE YacTH B TPEICTaBICHHONW HMHpopManuu (TEKCTe, 3ajaauye,
npolieMe), yCTaHOBUTH MKy HUMHU B3auMocBs3u. ChopmymnupoBats npodiemy
HAa OCHOBE aHanu3a IMpeAcTaBiIeHHOW cuTyauud. OmnpeaenuTh KOHTEKCT
npobneMHol cutyanud. OmnpenenuTs 00JacTh 3HAHUN, HEOOXOIUMYIO ISt
pelieHrs JaHHOW MPOOIEeMBI.

KoMmyHuKaTuBHBIE Yy
OOyuaromnumiicss Hay4uTCs:

OpPraHU30BBIBaTh Yy4eOHOE COTPYIAHMYECTBO M COBMECTHYIO JIEATEIBHOCTH C
YUHUTEIEM U CBEPCTHHKaMH, padOTaTh MHAWBUIYaJbHO M B TpYIIE, HAXOIUTh
ofIiee pemeHre M paspemaTb KOH(IUKTHI, YUYUTHIBAS KYJIbTYPHBIE pazivuus U
HUHTEPECHI,;

OCO3HAaHHO UCIOJIb30BaTh pPEUYEBBIE CPEICTBA B COOTBETCTBUU C 3ajaudei
KOMMYHHUKAIIUM IS BBIPQKEHUST CBOMX UYBCTB, MBICIEH U MOTPEOHOCTEH,
TUTAaHUPOBAHUS U PETYJISALIUN CBOCH IEATENbHOCTH;

BJIa/IETh YCTHOW M MUCBbMEHHON PEYbl0, MOHOJIOIMYECKONH KOHTEKCTHOM peublo JUIs
MIpe/ICTaBIeHHs] MHHOBAIMOHHBIX UJEH U peleHuil ri1o0aibHbIX TPoOIeM.



JIMYHOCTHBIE pPe3yJabTaThl

* TOTOBHOCTH U CIHOCOOHOCTH o6yqafo1u1/1xc;1 K CaMOpa3BUTHUIO U caMoo6pa30BaHmo
Ha OCHOBC MOTHBAIIMHU K O6y‘leHI/IIO U TIO3HAHHUIO, K OCO3HAHHOMY BBI60py u

IIOCTPOCHHUIO JlalbHENIIEH UHIMBUyaIbHOW TPAECKTOPUH 00pa30BaHUs.

* chopmMHpOBaHHOCTH

OCHOB

KyJbTYpPHOUH

A DKOJOTHYECKOH

COOTBETCTBYIOIIEW COBPEMEHHOMY YPOBHIO MBILUICHMUS.

*  chOpMHPOBAHHOCTh (PYHKIMOHAIBHOM TPAaMOTHOCTH, IpEAIoJararoeil yMmMeHue
(bopMyIMpoBaTh U OOBACHATH COOCTBEHHYIO MO3MIIMIO HAa OCHOBE IOJIYYEHHBIX
3HaHUI, HOPM MOpaJid U OOIIEYEeTOBEYECKUX LIEHHOCTEH, MpaB U 00s3aHHOCTEH

IrpaXaaHuHa.

KpnTepml H CIOCOOBI onpeacJacHus pe3yjabTaTUBHOCTH

Kpurepuii

IToxa3zaTenn

MeTtoauka

CdopmupoBanHocts| OcBOCHHE

IIO3HaBaTCJIILHOI'O

00y4armuMucs
00pa3oBaTeIbHOM MPOrpaMMbl

CraTucTHYECKHI aHau3
TEKYLIEH U UTOTOBOM aTTeCTallu

OTEeHLHAIa
JIAYHOCTHU
oOyuaromerocs

ITo3HaBarenpHas aKTUBHOCTD
o0y4aromuxcs

Metoauka — W3y4YCeHHUs
pa3BUTHSI TO3HABATEIBHBIX
MPOIIECCOB JTMUHOCTH
pebeHKa

CdopmupoBaHHOCTH yueOHOU
JESITEIIbHOCTH

Ilemarornueckoe HaOIIOAEHUE

I'paMOTHOCTH,

(I)OprI NMOABECACHUSA UTOI0OB: UTOIOBOC TCCTUPOBAHUC

TeMaTnuyeckoe NIaHMPOBAHUE

Ne Tema 3ansaTuii Bcero | Teopus | IIpakTuka nocC

1 | ®usnyeckue BEINYUHBI U 4 9 9 KonrtenTHsbie
U3MEPEHUS NPOEKTHI (Ha 6b100p

2 | CtpoeHue BelecTBa u 4 3 OI'MC «Most
HHq)(bygﬂﬂ HIKOJIa»,

3 | JaBnenue TBEPABIX Te, 4 9 9 Menuareka
KUIKOCTEN U Ta30B «IIpoceierne»,

ITnardopma LOK
4 | IlnaBaHue Ten U 3aKOH popma IT
6 3 3 «Yau.py»

Apxumena

Ry 3 > MoOumnbsHoe

€XaHUYECKOE JIBMKECHUE SEKTPOHHOE

6 | IIpocreiimue MEXaHU3MBI: 4 3 obpazosanue (MD0),
pplyary, O510KHM
HAaKJIOHHAs MIJIOCKOCTh

7 | TpeHue u ero 3HaueHUE 4 3

8 | 3aKOHBI COXpaHEHUS YHEPTHH 4 5 5 Poccuiickas




10 | UroroBoe 3ausiTHe 1 1 JJIEKTPOHHAS ILIKOJIA
(POIIL)

Bcero 34 20 14

IenTp 00pa3oBaHus €CTECTBEHHOHAYYHON HANIPABJIEHHOCTH
«Touka pocra» co3maH C 1LENbI0 Pa3BUTHA Yy OOYYalOLIUXCH E€CTECTBEHHOHAYYHOI,
MaTeMaTHYeCKOH, HHPOPMALMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEATHBHOTO
MBILIUIEHUS], COBEPIICHCTBOBAHHSI HaBBIKOB €CTECTBEHHO-HAYYHOH HAIPaBIEHHOCTH, a TAaKXKe s
MPAKTUYECKON OTPadOTKM y4eOHOr0 MaTepHaia 1o yueoHoMy npeamery « Du3uKay.

[Ipemyiaraemast mporpamMma CIOCOOCTBYET PpA3BUTHIO Y YyYallUXCS CaMOCTOSITEIBHOTO
MBILUIEHUS, (POPMUPYET Y HUX YMEHHUS CAMOCTOSITEIbHO MPUOOpETaTh M NMPUMEHATh HOJTY4YE€HHbIE
3HaHUS Ha HpakTuke. Pa3Butue u GopMupoBaHue BBIIICYKAa3aHHBIX YMEHHI BO3MOXKHO Oiaroaaps
CTUMYJIMPOBaHHIO Hay4yHO -TI03HABATEILHOTO MHTEPECA BO BPEMsI 3aHATUH.

CoBpeMEeHHbIE 3KCIIEPUMEHTAJIbHBIE HUCCIEA0BaHUS MO (U3UKE YyKE HEBO3MOXKHO
MPEJCTaBUTh 0€3 WCIOJNb30BAaHMUs AHAJIOTOBBIX M IM(POBBIX HM3MEPHUTEIBHBIX MpubOopoB. B
denepanbHOM rocyaapcTBEHHOM oOpa3zoBaTenbHoM cranaapre (PI'OC) nponucaHo, YTO OJAHUM U3
yHUBEpCaJbHBIX yueOHbIX nedcTBui (YVY/]), mnpuoOperaeMplx yyallUMHCS, JODKHO CTaTh
yMeHue
«IIPOBEICHUSl ONBITOB, IPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIEI0BaHUM, MPSIMBIX M KOCBEHHBIX
M3MEPEHUH C NCTIOIH30BAHNEM aHAIOTOBBIX U IIU(PPOBBIX N3MEPHUTEIBHBIX TIPUOOPOBY.

[Mudpossle mnaboparopun 10 (QU3MKE MPEACTABIEHbl JaTYUKAMH Il HM3MEpeHUs MU
perucTpalii  pa3IMYHbIX TapamMeTpoB, wuHTepdelicamu cOopa JaHHBIX H  HPOTPAMMHBIM
o0ecriedeHrneM, BHU3YaTU3UPYIOIIUM OKCIEpUMEHTANIbHbIE JaHHBle Ha OJkpaHe. [lpum sToMm
HKCHEPUMEHT OCTa&TCsl TPAJAULMOHHO HATYpHBIM, HO IOJYYEHHbIE SKCIIEPUMEHTAJIbHbIC JaHHBIE
00pabaTbIBaIOTCA W BBIBOASATCS HA JKpaH B pealbHOM MaciiTabe BPEMEHH M B PALMOHAIBHOM
rpadudeckoil ¢opme, B BUAE UUCICHHBIX 3HA4YEHUH, nuarpamm, rpa¢ukoB u Tadmaun. OcHOBHOE
BHUMAaHHE y4allUXCs MPH STOM KOHIIEHTPUPYETCS He Ha cOOpKe M HACTPOIKE SKCIIepHUMEHTAILHOU
YCTQHOBKH, a Ha MPOEKTUPOBAHUN PA3IUYHBIX BAPHAHTOB MPOBEJICHHS SKCIEPUMEHTA, HAKOIUIEHUU
JAHHBIX, MX aHaju3€ M UHTEepHpeTanud, QOPMYIHUPOBKE BBIBOJOB. OKCIEPUMEHT Kak
HCCIIEIOBATENIbCKUM METOJ OO0Yy4YeHMs] YBEJIWYMBAET I103HABATEIbHBIM HMHTEpPEC Yydaluxcs K
CaMOCTOSITENIbHON, TBOPYECKOHM aedTenbHOCTH. BaxHO chopmMupoBaTh y 00ydarOUIMXCS HABBIKH
CaMOCTOSITENTLHON PabOTHI ¢ MU(PPOBBIMU AATYHMKAMH, TPOBEICHUS N3MEPEHUH (PH3MUECKUX BEITHINH
U X 00pabOTKH.

HIupoxuii cekTp HUPPOBBIX JATYMKOB MO3BOJSAET yYaIIUMCS 3HAKOMUTBCS C MapaMeTpaMu
(U3MYECKOTO 3KCIEpUMEHTa HE TOJbKO Ha KauyeCTBEHHOM, HO M Ha KOJWYECTBEHHOM ypoBHe. C
MOMOIIBI0 1U(POBOI J1aOOPATOPUM MOXKHO MPOBOJIUTH JJIUTEIbHBIN SKCIEPUMEHT Jake B
OTCYTCTBMM 3KcriepuMeHTartopa. Ilpu s3ToM m3Mepsiemble AaHHBbIE M PE3yJbTaThl UX 00pabOTKH
0TOOpaXKaroTCsl HEMOCPEACTBEHHO Ha KpaHEe KOMIIbIOTEPA.



TemaTn4yeckoe MOypoYHoOe NJIAHMPOBAHHE

Ne | Tema 3ansTus Bcero N3 auIX 20P Ucnons3oBanne obopynoBanus neHTpa « Todka
94acoB
Teopus | IIpakTuka Pocray
1. ®u3uyeckue BeINYNHBI U UX H3Mepenus (4 1)
1 dusnyeckue 1 1 0 bubmuorexa [JOK
BEJTUYMHBI U https://m.edso00.ru/7f416194
HU3MEpEHUst
2 M3MepenHune Macchl U 1 1 0 bubnuotexa [JOK
00BEMa Tem pasHoi https://m.edsoo.ru/7f416194
(hopmbl
3 | Ipaktuueckas padorac | 1 0 1 bu6mmoteka [IOK
BECaMHU, MEH3YPKOW, https://m.edso0.ru/7f416194
JIMHAMOMETPOM
4 | Beruucnenue mwiotHoctu | 1 0 1 bu6mmoteka [IOK
PasHBIX MaTEPHAIOB https://m.edso0.ru/7f416194
2. Ctpoenne BemectBa u 1updysus (4 1)
S | MonekynspHoe 1 1 0 bubnuoreka [JOK
CTpOECHHE https://m.edso00.ru/7f416194
BEILIECTBA:  ATOMBI,
MOJIEKYJIbI
6 | MonekynsipHoe 1 1 0 bubmmoreka [IOK
CTpOECHUE https://m.eds00.ru/7f416194
BEIIIECTBA: ATOMBI,

MOJIEKYJIbI
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MonexkynspHoe 1 0,5 0,5
CTpOCHUE

BEILIECTBA:  aTOMBI,
MOJIEKYJIBI.

OmnBITHL: pacTBOpEeHHE
caxapa,
pacnpocTpaHeHHe 3arnaxa
JemoHcTpanus
OpOYHOBCKOTO JBMKCHHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

MounekynspHoe 1 0,5 0,5
CTPOCHHE

BEIIECTBA: aTOMBI,
MOJIEKYJIBI.  OTBITHI:
pacTBOpeHHe

bubmmoreka [IOK
https://m.edsoo.ru/7f416194

caxapa,
pacmpocTpaHeHHe 3anaxa
HeMoHcTpanus
OpPOYHOBCKOTO JBUKCHUS

13. laBjieHue TBepPABIX TeJ, JKUAKOCTeH 1 ra3oB (4 4)

[aBnenue, ¢dopmya, | 1 1 0
€IMHUIIBI H3MEPEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

10 | JlaBieHWe TBEPIBIX TEI: 0 1 bubnuoreka [JOK
HPUMEPBI U OTBITHI https://m.eds00.ru/7f416194
11 | IMepenaua naBieHus 1 0 bu6mmoreka [JOK

KHUOKOCTAMU U razaMu,

3akoH [lackamns

https://m.edso0.ru/7f416194
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12

[IpakTnueckue

OIIBITBI: U3MCPCHUEC

JaBJICHUA

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

(c ucnonp3oBaHUEM MU(DPOBOTO M AHATIOTOBOTO
obopymoBanus 1eHTpa «Touka poctay)
3akoHn Ilackans. Onpenenenue qaBICHUS KUIKOCTH.

4. IlnaBaHue TeJ M 3aKOH Apxumena (6 1)

13 | BeITankuBaromas cuia bubmuoreka [JOK
JKUJIKOCTH https://m.eds00.ru/7f416194
14 | BelTankuBaromas cuia bubmuoreka [JOK
SJKUIKOCTH https://m.edsoo.ru/7f416194
15 | B3BemuBanue 1€ B bubmuoreka [JOK
BO3/IyX€E U B BOJIE https://m.edsoo.ru/7f416194
16 | B3BemuBanue T€ B bubnuoreka [JOK

BO3yX€ U B BOIC

https://m.edsoo.ru/7f416194

17 | DkciepuMeHTBI bubmmoreka [JOK
C TeJIaMH pa3HOU https://m.edso0.ru/7f416194
TUTIOTHOCTH
18 | DkciepUMEHTBI bubnuotexa [JOK
C TeJIaMH pa3HOU https://m.edso0.ru/7f416194
TUIOTHOCTH
5. Mexanu4veckoe aBu:keHue (3 1)
19 | MonsTus: MyTH, bu6nuoreka [IOK

nepeMelleHme,
TpPaeKTOpUs

https://m.edsoo.ru/7f41a4a6

20

PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JBUKEHUE

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6
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21

Wsmepenue mytu u
BpPEMCHH JIBMXKCHHUSL.
TTocTpoenue npocThiX
rpauKOB ABMKCHHUS.

0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

6. IIpocreiimme MeXaHN3MBbI: PbIlYAard, 0JI0KM U HAKJIOHHAA IJIOCKOCTH (4 4)

22 | IIpocThie MEXaHU3MBI U 1 0 bubnuorexa HOK
UX IPUMCHEHHUE https://m.edso0.ru/7f416194
23 | Pouar: npaBuiio 1 0 bu6nmmoreka [IOK
PaBHOBECHS, IIPHMEPEI https://m.edsoo.ru/7f416194
24 | BiIoKM ¥ HaKJIOHHAsI 1 0 bu6mmoteka [IOK

TUIOCKOCTb B OBITY H
TEXHUKE

https://m.edsoo.ru/7f416194

25

IIpakTrueckue 3agaHus:
OTIpeieJIeHNE BBIMTPHIIIA
B CHJIE

0 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

7. Tpenue u ero 3Hauenue (4 4)

26 | Bunsl TpeHus: 1 0
CKOJIBKEHUS, KaueHHs], bu6nuoreka [IOK
IOKOS https://m.edsoo.ru/7f41a4a6
27 | 3HaueHUE TPEHHS B 1 0 bubnmnoreka [JOK
TIPUPOJIE U TEXHUKE https://m.edsoo.ru/7f41a4a6
28 | OmbITHI: H3MEPEHHE CHITBI 0 1 bubmuotexa [JOK
TpEeHus https://m.edsoo.ru/7f41a4a6
29 | CmocoObl 1 0 bubmuorexa [JOK
YMEHBIIEHUS WU https://m.edsoo.ru/7f41a4a6
YBEJTUYCHUS TPEHUS

8. 3aKkoHBbI coxpaHeHHs IHeprum (4 4)
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30 | Kunetnueckas u 1 1 0 Bbu6nuoreka [JOK

NOTCHIMATbHAS DHEPTUs https://m.edsoo.ru/7f41a4a6

31 [[Ipumepsl npeBpamieHus (1 1 0 bubnuorexa HOK
PHEPTUHU B IPUPOJIC U https://m.edsoo.ru/7f41a4a6
TEXHHUKE

32  |[leMOHCTpaIMK: MasTHUK, |l 0 1 buonunorexa [JOK (c ncromp30BaHNEM IIU(POBOTO U AHAIIOTOBOTO
1ap Ha HAaKJIOHHOU https://m.edsoo.ru/7f41a4a6 obopymoBanus nentpa «Touka poctay) [lomydenne
MIOCKOCTH TETIOTHI IPU TPEHUH U yaape

33 [Bagaum u UrphI IS 1 0 1 bubmunorexa [JOK
BaKpETUICHHS TEMBI https://m.edsoo.ru/7f41a4a6

34 [HToroBoe 3aHsiTHE 1 0 1

HUroro [34 20 14
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B cocraB nentpa «Touka pocta» mo ¢usuke BXomaaT 6azoBas (00s3aTeNbHASI) YaCTh U JOTOJHUTEIHHOE
o0opynoBaHue.

bazoBas 4acTb COCTOMT U3 UIUQPOBBIX JAaTYUKOB M KOMILIEKTOB
CONMYTCTBYIOIINX 3JICMCHTOB IJId OHNBITOB IIO MCXAHHUKE, MOJ'IGKy.HSIpHOfI (1)I/I3I/IK€, QJICKTPOANHAMUKE H
OIITHKE.
bazoBbiii koMIieKT oOopymoBaHuMs IeHTpa «Todka pocta» MO (U3HMKE MPEICTaBICH CIEIYIOIIMMH
JaTYNKAMU:
-JlaTunk abCOJIFOTHOTO AaBIICHUSI.
-JlaTuuk TpPOM3BOAMT H3MepeHUs: abCONIOTHOrO JAaBiieHUs. YUyBCTBUTENBHBIN 3JEMEHT JaTdyuKa
BBITIOJIHEH Ha 0a3e MOHOJUTHOTO KPEMHHEBOTO IbE30PE3UCTOpa C BHEAPEHHOM TEH30pE3UCTUBHOM
CTPYKTYpOii, KOTOpasi O3BOJIIET MCKIIIOUUTH BO3MOXHBIE MOTPEIIHOCTH U JIOCTUTHYTh HEOOXOAMMOMN
TOYHOCTH H3MepeHuil. B KOMIUIeKT natdyuka aOCOJIOTHOTO JAaBlEHUS BXOAMT T'MOKas repMeTHYHAs
TpyOKa I OJKITIOUYEHUS MTYIEpa JaTunKa K 1a00paTOpHOMY 000PYAOBaHUIO.
-JlaTuuk monokeHus (MarHUTHBINA) JlaTymk wu3MepseT BpEMEHHBIE OTPE3KU MEXKIYy MOMEHTaMHU
IMPOXOKIACHUA o0ObeKTa pAaoOM C OEeCKOHTAKTHHIMU ACTCKTOPaMHU. beckoHTakTHEIE ACTCKTOPLI ABJIAIOTCA
BBIHOCHBIMH M KpeIsTCS Ha METaNIMYecKOW WM MarHuTHOM moBepxHocTu. KonmyecTBo ocei
U3MEpEeHUsl JaTurKa IMOJOXKEHHs PaBHO 3, AMANa30H HU3MepeHud mo Kaxaol u3 oceit X, Y u Z
cocrasisieT ot 0 10 360 rpan.
KoMIIeKT comyTCTBYIOUINX JIEMEHTOB JIJIsl SKCIIEPUMEHTOB 110 MEXaHUKE:
-KoMIuteKT comyTCTBYIOMUX 2JIIEMEHTOB JIJIsl SKCIIEPUMEHTOB IO MOJICKYJISIPHOM (hHU3HKE
-KoMmiekT comyTcTBYIOMUX 3JIEMEHTOB I SKCIIEPUMEHTOB IO JIEKTPOAMHAMUKE

-KOMIIIEKT COMYTCTBYIOIMMX AIEMEHTOB JIJIsl SKCIIEPUMEHTOB 10 OITHKE
-J[aT4ynK TOKAa, MAarHUTHOTO ITOJISI, TEMIIEPATYPHI.
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10.
11.

12.

2.

JNJAKTHYECKOE U MATEPUAJIBHO-TEXHUYECKOE COIIPOBOKAEHUE

Cnmcok JuTeparypsl Jis nearora:
«Dusuka. COOpHUK BOMPOCOB M 3a1ad. 7 kinace» (Mapon A. E., Mapon E. A., [To3otickuii C. B.)
— u3natenbeTBO «IIpocBemenuey, 20222023 rr.
«Dusuka 7-9 kmacc. Coopuuk 3amgad mo PITY. Ileppimkua A. B.», u3a-Bo «3k3ameny», 2023 (
«Dusmka. 7-9 wimacc. Coopruk 3amad. ®I'OC. Hoseiit» (Mockokuna E. T'., Bonko B. A.),
n3narenbcTBo Bako, 2025.
AntunmH A.I'. DKcniepuMeHTanbHbIe 3aaun mo ¢usuke B 6—7 kiaccax. — M.: IIpocsemnieHue,
1974.
bunumosnu b.®. ®usndeckue BukTopunbl. MockBa, «IIpocsemenne», 1977 r.
Bbpasepman D.B. Beuepa no ¢usuke B cpeaneii mkone. Mocksa, «IIpocsemmenue», 1989 r.
bypos B.b., Kabanos C.®., CBupunoB B.JM. ®@poHTanbHbIE 3KCIEPUMEHTAIBHBIE 3aJaHUS I10
¢dusuke B 6—7 Kinaccax cpeanei mkoisl.— M.: IIpocBemenue, 1981.
I'opeB JILA. 3anmmarenbHble ONBITHI MO (u3uke B 6-7 Kiaccax cpeaHeld MKOJMbL. — M.:
[Ipocsenienue, 1985.
Kabapnuna O.®. Bueypounas pabota no ¢usuke. [lox pen. Mocksa, «IIpocsermenue», 1983 r.
Kan 1.b. buodusuka na ypokax ¢usuku. — M.: IIpocBenienue, 1988.
Jlanuna W.51. Baeknaccuas pabora o ¢usuke. Mocksa, «IIpocBemenue», 1987 r.
Jlanuna n.A. ®dopmuposanue [103HABATEJIbHBIX UHTEPECOB  y4YallUuXCH.
Mockaa, «IIpocBenienue», 1987 r.
Odanosa W.JI. 3anumarenbHble Bedepa 1o (¢u3MKE B cpeaHed mkoie. MoCKBa,
«IIpocsemenue», 1990 r.

Cnucok JuTepaTypsl ISl 00y4YalOIMXCsl, X POAMTEJIeH:

«Dusuka. COOpHHUK BOMpOCcOB U 3anad. 7 kinace» (Mapon A. E., Mapon E. A., [To3otickuit C. B.)
— n3narenserBo «lIpocsemenuey, 2022-2023 rr.
«Pusuka 7-9 knace. Coopuuk 3agau no OIIY. Ilepsimkun A. B.», u3n-Bo «9k3amen», 2023 (

«Dusuka. 7-9 xmacc. Coopuuk 3amau. ®I'OC. Hoswiit» (MockoBkuna E. T'., Bonko B. A.),
n3narelbcTBo Bako, 2025.

3.

4.
5.

AnTtunun A.T'. DkcnepuMeHTanbHbIe 3a7auu 1o (pusmke B 6—7 kinaccax. — M.:

[Ipocsemenue, 1974.

bunumosnu b.®. ®usnueckue BukTopuHsl. Mocksa, «IIpocsemenuney», 1977 r.

Bpasepman O.B. Beuepa no ¢usuke B cpeaneii mkoine. Mocksa, «IIpocsemmenue», 1989 r.

Bbypos B.b., Kabanos C.®., CupunoB B.JM. ®@poHTanbHblE 3KCIIEPUMEHTAIBHBIE 3aJaHUS 10
¢usuke B 67 kiaccax cpeaHeit mkoisl. — M.: [IpocBemenne, 1981.

I'opes JI.A. 3anumatenbHble ONBITHI 110 GU3KKE B 6—7 Kaccax cpeaHel mKoibl. — M.:
[Ipocsemenue, 1985.
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