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IlosicHuTEILHAA 3aIMCKA

PabGouas mporpamma kypca no BeIOOpY «®Pu3uKa B IKCIEPUMEHTAX W 3amadax» s 9
KJlacca  COCTaBJICHA B  COOTBETCTBUM ¢  DenepasbHbIM  TOCYJAapCTBEHHBIM
o0pa3oBaTeNbHbIM  CTAaHJAPTOM OCHOBHOTO  oOmiero  oOpasoBaHusi, (OCHOBHOM
oOpa3oBarenbHOI MporpamMmmMoil ocHoBHOTro oOiero oopazoBanus MKOY «bypmiarckas
COIl», Ha ocHOoBe aBTOpckoM mnporpammbl W.M. IlephlllIKUH, 3JIE€KTUBHOTO
oOpazoBaTtenpbHOro Kypca «®usnka B JKCHEpUMEHTaxX M 3agadax» aiusi 7-9 Kiaccos
Jlannast paboyasi mporpamMma npeaycMaTpUBaeT u3ydeHue mpeamMera B 9 kiiacce B o0beme
68 yacoB B roja. B cooTBeTcTBUU ¢ y4eOHBIM IUTAHOM JHIEs A H3y4eHUs (QU3UKU
peaycMOTpeHo 3 yaca B Heaento. JlanHast paboydasi mporpaMma 00ecrieunBaeT U3yUeHHE
yueOHoro npeamera pu3nuku B 9 kitacce Ha yriayOJaEHHOM YpOBHE.

OO6mas xapakTepucThKa yueOHOro Kypca

VYueOHblii kypc «®Pu3nka B HKCIEPUMEHTaX M 3a7adax» Aa€T ydaluMcs Hay4yHBIN
METOJ] TO3HAHUS U MO3BOJIET MOJy4yaTh OOBEKTUBHBIE 3HAHUS 00 OKPY’KaIOIIEM MUPE.
Haunnaercs ¢opmupoBaHue OCHOBHBIX (PU3WYECKUX IOHSATHH, OBJaJ€HUE METOJOM
HAyYyHOTO IIO3HAHUS TPUOOPETEHHE YMEHUN U3MepiATh (U3NUECKHE BEIUYMHBI,
MIPOBOJIUTH J1a0OPATOPHBIN 3KCIEPUMEHT I10 33JAHHOMY AJITOPUTMY.

Lenu: pa3BuTHE U aKTUBH3ALMS MBILUICHUS YYalllUXCS, OBJIAJCHUE MMM HAyYHBIMU
METOJaMH MO3HAHUS IPUPOABI YEPE3 CUCTEMY TBOPUECKUX 3aJaHUi,

@ BLISBICHHE Yy YYalIUXCS CHOCOOHOCTEM K OPUTHHAIBHOMY, HECTaHIAPTHOMY
PEIICHUIO TBOPUYECKUX 33/1a4;

@ npuBIICUCHHE YYCHHUKOB K HCCIICIOBATCIIBCKON ACATEIBPHOCTH M Pa3BHTHE HX
TBOPYECKHUX CIIOCOOHOCTEH *

® ¢QopmupoBaHHE AHAIMTHYECKOTO W KPUTUYECKOTO MBIIUICHUS Yy4yalluxcsl B
IIPOLIECCE TBOPYECKOTO TOMCKA M BBIMOJHEHUS HCCIECAOBAHWN, PEIICHUH 3a1a4
IOBBIIEHHOM  CIIOKHOCTM W OJUMMIIMAJHBIX  3a4a4; e« COACUCTBHE B
npo(hecCHOHAbHON OPUEHTALIUH; « PA3BUTHE Y YUCHUKOB IEJICYCTPEMIICHHOCTH U
CUCTEMHOCTH B JAEATEIBbHOCTH;

@ camoyTBepXkKAEHUE yualuxcs Oyaronaps JOCTHXKEHHMIO TOCTABICHHOW LIETU U
MyOJIMKAIUY TTIOJTYYEHHBIX PE3YyJIbTaTOB.

3amaun:



[IpuoGpereHue yyanumucs 3HaHUM:

o O ABJICHHUAX, BCIIMYMHAX, HUX XAPAKTCPUIYIOIIHUX, 3dKOHAX, KOTOPLIM OHH
IMOAYHNHAIOTCA

o O MeTojgax HAy4YyHOrO TO3HAHUS NPHUPOJBI: HAOIIOJIEHWE, H3MEpPEHHUe,
AKCIIEPUMEHT, MOJICIIMPOBAHUE
0 O nuKIile HAy4YHOro NO3HAHUs, O MECTE IKCIIEPUMEHTA B HEM, O COOTHOLIEHUH
TEOPHUH U SKCIIEPUMEHTA
o O pomu U MecTe AEMOHCTPALMOHHBIX, MPOOJIEMHBIX 3KCIIEPUMEHTOB B
dbopmynupoBke GU3HMUECKUX 3aKOHOB
[IpuoOpeTenue yyanumucs yMEeHUM:

o MPOBOJIUTh HAOJIOJICHUS] TIPUPOJHBIX SBJICHUMN, OMUCHIBATHL U 0000IIATh UX
pe3ysbTaTbl o IUIAHUPOBATh  OKCIEPUMEHT, OIpENeiss  ONTUMAaJbHOE
COOTHOIIIEHHE IIEIHM M CPEACTB o OTOMpaTh MNPUOOPHI ISl BBINOJHEHUS
AKCIEPUMEHTAa O BBIIOJHATH JKCIEPUMEHT o MPEJICTABIATh PE3YyJIbTAThI
HAOJIOICHU W M3MEPEHUN C TMOMOINbI0 TAOIUI] U TPaPUKOB o MPUMEHSTH
MAaTEMATUYECKUE METOIbI K PEIICHUIO TEOPETUYECKUX 3a]1a4

o pabotarh C y4yeOHOW, XPECTOMATUMHOW, CIPABOYHOM, HAYUHO-TIOMYJISPHOU
JUTEPATYPO, TPOrPAMMHBIMH CPEJCTBAMU o TOTOBUTH COOOIIIEHUS U JIOKJIAJIbI,
0hOPMIISITE U TIPEACTABIISATh X

o IPEACTABIIATh HKCIEPUMEHT, HCIIOJIb30BaTh TEXHUUECKHUE CPEJICTBA OOyUEHUS
U CpPEeACTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUH o yHaCTBOBATh B JUCKYCCHUH,
MMOHUMAaTh TOUKY 3pEHHUs COOECeTHUKA U MPU3HABATh MTPAaBO HA NHOE MHEHUE
O BJIAJICHUS HAaBBIKAMHU KOHTPOJS M OLIEHKH CBOEH AESATEIBbHOCTH, YMEHUEM
IPEABUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX JIEUCTBUN
Bocnuranne yuammxcs:

o QopMuUpOBaHHE HAYYHOTO MHPOBO33PEHHS o OTHOIIEHUS K

¢u3NKe KaKk K DBJIEMEHTY OOIIeYeIOBEYECKON KYyJIbTypbl O

HPaBCTBEHHOE O ACTETUYECKOE

o TOJUTEXHUYECKOE 00pa3oBaHUE MyTeM MPAKTUYECKOTO MPUMEHEHUS
MTOJIYYEHHBIX 3HAHUM.

O Pa3BUTHE MO3HABATEJIBHBIX HMHTEPECOB, MHTEIJICKTYyaJIbHBIX M TBOPUYECKUX
CITIOCOOHOCTEM; peur, MBIIIJICHUSI, MOTUBAIIUH.



Omnucanne Mecta yueOHOr0 Kypca B yueOHOM IIJIaHe

VY4eoOnslii Kypc «@u3MKa B 3KCHEPUMEHTAX U 33/Ja4ax» OTHOCUTCSA K IPEIMETHON
obnactu «EcTtecTBeHHO-HayuHble mpeaMeTb».Peanu3yercs 3a cyeT BHEYpPOUHOM
JESTENIbHOCTH  Y4eOHOrO IJIaHa, COCTABIIAIOIIMX YacTh, (POPMHUPYEMYIO YUaCTHUKAMHU
oOpa3oBaTenbHbIX OTHOIIEHUH. [Iporpamma paccunrana Ha 34 yaca B rox (1 wac B
HEJIEIO).

I'ooBast mpomexyTOUHAs aTTECTALMS POBOAUTCA B COOTBETCTBUH C ITOJIOKEHUEM O
dopMax, TMEPUONUYHOCTH U TOPSIKE TEKYIIEro KOHTPOJS YCIEeBAaEMOCTH U
MPOMEXYTOUHOM aTTeCcTalMy yJaluxcs, B GopMe yTBEPKACHHON y4eOHBIM IJIAaHOM Ha
2024-2025 y4eOHbIH ro.

1. [Inanupyemsble pe3ynbTaTbl OCBOCHHS Y4eOHOr0 MpeaMeTa

VYyamuecs 10KHbI HAYYUThCS BUJIETh IPO0OJIeMy B HAOIIOAAEMBIX SIBICHUSAX, UCIIONIb3YS
MPaKTUYECKUI ONBIT U UMEIOIIUECS 3HaHUA TMOJy4yaTh pe3ysbTar. B ciydae HemocTaTka
nH(popManuu 100BITh HEOOXOAUMBIE 3HAHUS AJI1 JOCTH)KEHUSI IOCTABICHHOW LENH, YTO
MO3BOJIUT Ka4€CTBO MOHUMAaHUS (PU3NYECKHUX 3aKOHOB, JTO CIOCOOCTBYET OCO3HAHMIO
ITPAKTUYECKUX UCCIICTOBAHNM.

OcHoBHast yacTh pabOTBl B paMKax Kypca OCHOBBIBAETCS Ha IPAKTHUYECKYIO paboTy
ydamuxcs. 9TO MO3BOJSAET y4alllMMCSl BECTH Ka4€CTBEHHO JKCIIEPUMEHT, IUIAaHUPOBATH
€ro, UCIO0JIb30BaTh MPAKTUYECKUI HABBIK B IPAKTHYECKOM HCCIIEA0BAHNM.

VYyammecs T0MKHBI 3HATh:

1. XapakTepUCTUKH MEXaHUYECKOTO ABUKCHUS

2. I'paduiku 3aBUCUMOCTH CKOPOCTH, MEPEMEIIECHUS U KOOPUHATHI OT BPEMEHU
3. TlpeobpazoBanus ["anumnes

4. 3aKOHBI YCKOPEHHOTO ABHXKCHUS TEN

5. XapaKTepUCTUKHU KOJIeOATETLHOTO ABUKCHUS

6. IlonsaTue cuibl

7. YcnoBHS Y BUABI PABHOBECHS TEI

8. IIpaBuio MOMEHTOB

9. 3aKOHBI B3aUMOJICUCTBUS TEII



10.3akoH ['yka
1 1, 3aKOH BCEMUPHOIO TATOTEHUS
12.3akoH KynoHa - AMOHTOHa
13.CBoliCcTBa MAarHUTHOTO U 3JIEKTPUUYECKOTO TOJIeH
14. JIeficTBUE AIEKTPUYECKOTr0 MOJISl HA HEMOIBHKHBIE 3aPs/Ib
15. JleiicTBME MarHUTHOTO MOJISl HA ABMOXKYLIUECS JIEKTPHUUECKHUE 3apsiabl
16.ITpuHuuMnI AEMCTBUS N3MEPUTENBHBIX TPUOOPOB
17.CriocoObl BEIYUCICHUS TOTPEITHOCTH U3MEPEHUN
18. Meron pa3zmepHOCTEN
VYyamuecs 10JKHbI IOHUMATh!

1. Ponb (yHIaMEHTaNBHBIX OMBITOB B pa3BUTUU (U3MKA MecTo SKCIepUMEHTa B
CTPYKTYype (PU3HUECKOTO 3HAHUS

2. Paznmnuats uenp, pe3ysibTaT v 3Ha4€HUE KOHKPETHOTO OITbITa

VYyammecs /{0mKHBI yMETb..

1. BeIMOHATE OMNpeneNeHHbIE MCCIENOBAHUS C HCIOJIb30BaHHEM (U3HUYECKUX
pruOOPOB U KOMITBIOTEPHBIX MOJIETIEH

2. JlenmaTh CXeMBI OTIBITHBIX YCTAHOBOK

3. BBIMOMHATE 3apUCOBKH (PU3HUECKUX OTIBITOB

4. JIeMOHCTPUPOBATH B OOBSICHATH OIIBITHI

5. AHaNMM3UPOBATH M COMOCTABIISITH MOTyUYCHHBIC TAHHBIC

6. I'pamoTHO BBIOMpaTH MacITadb Oceil MpH MOCTPOCHUH TPaPUKOB

7. IIporHo3upoBaTh pe3yabTaT OIbITa



8. Ilpencka3piBaTh W3MEHEHUE (DU3UYECKUX BEIWYUH TMPU WU3MEHEHUH HaYaJIbHBIX
YCIIOBUU

9. Uckatb u oTOMparh nHMOPMAIINIO, KOHCIIEKTUPOBATD €€

10.Mcniosib30BaTh M aHAJIM3UPOBATh TAOIMYHBIE JAaHHBIE

11.ITpuBnexaTh CIpaBOYHBIN TEXHUUECKUN MaTepuai (CXeMbl, TaOIHIIbI, TpapuKN)
12.ConocTaBIATh MOTYYEHHBIE PE3YIbTAThl C JOCTUTAEMBIMU HA IIPAKTUKE
13.1'0TOBUTH COOOIIEHUSA U NOKJIAbI

14.BpicTynaTh ¢ COOOIICHUSIMU U TOKJIaJaMu

15.YyactBoBarts B JJUCKYCCHUN

16.IlonOupats k qoKnagam u pedeparaM WLTIOCTPATUBHBIA MaTepual
17.0¢gopMIsATh COOOIIEHUS U TOKJIAbl B MUCbMEHHOM BUJIE

[IpoBepka ypOBHS YCBOCHHS y4YallUMHUCS MaTepuayia (aKyJIbTaTUBHBIX 3aHATUN
MPOBOJIUTCA MYTEM 3alUThl UMU TBOpYECKOW paboThl. Kak mpaBuio, ydamuiics uiau
rpynmna yyammxcs opopMIIsIIOT CBOIO paboTy B BUIE pedepara, TBOPUECKOTO MPOEKTA,
CTEHJO0BOr0 JOKJIaJAa, KOMIbIOTEPHOU MpPE3eHTAlUU, JEMOHCTPALUUA MOATOTOBIEHHOTO
AKCIIEPUMEHTA UM U3TOTOBJIEHHOTO (PU3UYECKOT0 Mpudopa.

OdopmiieHne TBOpUECKOM pabOTHI yualerocs: BKIFOYaeT

-

. Ha3zBanue paboTsl

2. ABTOp WJIM aBTOPCKUM KOJUJIEKTHB
3. Lleap uccnemoBanus

4. DTansbl AeSTEIbHOCTU

5. OCHOBHOE cojepKaHUE

()]

. PesynbTaThl paboThl

7, CamMOOI1eHKY TIPOJIeTIaHHOM PadOThI



8. B3aunmMoorieHky mpoieniaHHOM pabOThI
9. IIpakTHyecKyro 3HAYNMOCTh

10. CIUCOK JIUTEpaTyphl.

3amuTa paboT MPOBOAMUTCA B BUJI€ CEMUHApa UM KOHpepeHuuu. OLeHUBAETCs TAKKe
ydactue B 00CYKJI€HUH, Ka4ECTBO 337aBacMbIX BOIIPOCOB, BIaJICHNE MOHOJOTUYECKON U
IUAIOTUYECKON PeUublo, YPOBEHb (PM3MUYECKON KOMIIETEHIIUH.
TpeboBanusi K JTUYHOCTHBIM, METAlPEIMETHBIM W TPEIMETHBIM pe3yjibTaTaM Kypca
JOTIOJIHUTEIBHOTO 00pa3oBaHus «PU3KKa B SKCIIEPUMEHTAX U 33a4axX»
JINYHOCTHBIE PE3YJILTATHI:

c(hOpMHPOBAHHOCTh ITO3HABATEIIbHBIX MHTEPECOB Ha OCHOBE pa3BUTHS
MHTEJUIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaluXcs;

yOeX/I€HHOCTh B BO3MOXKHOCTH IO3HAHMs MPUPOJbI, B HEOOXOAUMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUSl JOCTMKEHUM HAyKHM M TEXHOJOTMH JUId JajbHEHIIero pa3BUTHSA
YeJI0BEYEeCKOro OOIIecTBa, yBaXEHHE K TBOpIAM HAayKd M TEXHHKH, OTHOILICHHE K
(U3HKE KaK DJIEMEHTY

® I'OTOBHOCTb K BI)I60py KHU3HCHHOI'O IIYTH B COOTBCTCTBHH C COOCTBEHHBIMH
HHTCPCCaMU 1 BO3MOKHOCTAMHU,

® (dbopMHpOBaHWE LEHHOCTHBIX OTHOLIEHUH ApPYyr K JApPYyry, YYUTEI0, aBTOpam
OTKPBITUI U U300pETEHUM, Pe3yJIbTaTaM 00yUYEHUSI.

MertanpeaMeTHbIE PE3YIbTATHI:

® OBJIaJICHHE HABBIKAMU CaMOCTOSITEJILHOTO NPHOOPETEHUS] HOBBIX 3HAHUH,
OpraHMU3ald IIPOCKTHO MCCJIEAOBATEIbLCKOW JEATEIIBHOCTH, IIOCTAHOBKH LICJIEH,
IIJIAHUPOBAHHUsL, CAMOKOHTPOJISI M OLIEHKH PE3YJIbTAaTOB CBOEH NEATEIIBHOCTH, YMEHUSIMHU
IIPEABUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX JIEUCTBUM;

® MOHUMAaHUE PA3IUYUid MEXIYy HCXOTHBIMH (aKTaMH € TUIMOTE3aMH JJIsi UX
OOBSICHEHUSI, TEOPETUUECKUMHU MOJCIISIMU U pealbHbIMH OOBEKTaMM, OBJIAJICHUE
YHUBEPCAIbHBIMU YUCOHBIMU JCHCTBUSIMH Ha TpUMEpax THUIOTe3 MJis1 OOBSICHEHUS
U3BECTHBIX (DAKTOB M IKCIEPUMEHTAIBHON TMPOBEPKH BBIJBUTAEMbIX THIIOTE3,
pa3pabOTKH TEOPETHUUCCKUX MOJICIICH IMPOIIECCOB MIIH SBJICHUI;



«IIPUOOPETEHNE OIbITa CaMOCTOSITEIBHOTO TIOWCKA, aHaiuu3a M 0TOOpa mHpopmaruu ¢
HCTIOJB30BaHUEM PA3IMYHBIX UCTOYHUKOB, U HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUN JJIs
penieHus Mo3HaBaTeIbHBIX 33/1ay;

@®  pazBuTHe MOHOJOTMYECKOW W JTUATIOTHUYECKON pevH, YMEHHUs BBIpaXaTh CBOU
MBICIIK U CHOCOOHOCTHU BBICHYIIUBATh COOECEHWKAa, TMOHUMATh €ro TOYKY 3pEHUS,
PU3HABATH MPABO APYTOro YeJIOBEKa HA MHOE MHEHHE;

® OCBOCHHC IIPpHUCMOB I[efICTBHﬁ B HCCTAHAAPTHBIX CHUTyallUsdaX, OBJIAACHUC
9BPUCTHUYCCKUMHU MCTOJaMU PCIICHHA HpO6J’ICM;

® dopMupoBaHre yMmeHHH pPabOTaThb B TPYMIE C BBIMOJTHEHUEM PAa3TUYHBIX
COLIMAJIbHBIX POJIEH, MPEACTaBIATh U OTCTAaUBaThb CBOM B3IJISLABI U yOEKAECHUS, BECTH
IVCKYCCHIO;

c(hOpMHUPOBAHHOCTh yUYE€OHOW M OOIIENOJb30BaTEILCKONM KOMIIETEHTHOCTH B 00JIaCTH
ucnoyibzoBanuds MTHOOPMIIIMOHHO-KOMMYHUKIIMOHHBIX texnonoruii (MKT-
KOMIIETEHTHOCTH), pPa3BUTHE MOTHUBAIIMM K OBJAJEHUIO KYJIbTYpOH aKTUBHOTO
MOJb30BaHUsl CJIOBapsIMU M JIPYTUMHU TOUCKOBBIMU cucTtemamu. [IpenmeTHbie
pEe3yJIbTATHI:

@  3HaHUSA O TMPHPOJAC BAWKHEUIMHMX (PHUIUUIESCKUX SBICHUN OKPYXKAIOMIETO MHUpa |
MOHUMAaHUE CMBbICIIa (PU3UIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUCHHBIX SIBIICHUIA;

® YMEHUS TOJb30BAThCA METOJAMU HAYYHOIO WCCJIEIOBAHUS SIBJICHUW MPUPO/IBI,
MPOBOAUTL HAOJIOJEHUS, TIJIAHUPOBATH W BBIMOJHATH DKCIEPUMEHTHI, 00pabaThIBaTh
pe3yabTaThl M3MEPEHUN, MPEJCTaBISTh PE3YNbTaThl U3MEPEHUN C MOMOIILI0 TaOJIHII,
rpadukoB U (GopMyn, OOHAPYKUBATh 3aBUCUMOCTU MEXay PU3NYECKUM BEJIMYUHAMU,
OOBSACHSATH TIOJYYCHHBIC PE3YIbTaThl M JI€NIaTh BBIBOJBI, OIEHWBATH MOTPEIIHOCTEHN
pPEe3yJIbTaTOB U3MEPEHHU;

® YMEHMsI MPUMEHATh TEOPETUUYECKHWE 3HaHUS MO (U3MKE Ha MpaKTUKE, pernaTh
(du3nueckue 3a7a4l Ha IPUMEHEHUE MOJTYYEHHBIX 3HAHUM;

® ymeHusi 1 HaBbIKM PUMEHSTH NMOJyYeHHbIE 3HAHUS ISl OOBSICHEHUS MPUHIUIIOB
JNEUCTBUS BAXHEHIIMX TEXHUYECKUX YCTPOMCTB, PELICHUs IPAKTUYECKUX 3aaad
NOBCEAHEBHOM KU3HHU, obOecreueHus Oe30MaCHOCTH CBOEW JKU3HH, PalMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEHU CPEJIbI;

® dopMupoBaHue yOEXJEeHUS B 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBJICHUIA
MPUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHMS, B BHICOKOM LIEHHOCTH HAYKH B Pa3BUTHU
MAaTEpPUAIBHOU U TyXOBHOM KYJIBTYPHI JIHOJAEH;



@  pasBuTHE TEOPETUYECKOTO MBIIUICHUS HA OCHOBE (OPMHUPOBAHHS YMEHUIA
yCTaHaBIMBATh (DAKTHI, pa3nuyaTh IPUUUHBI U CIEICTBUSA, CTPOUTH MOJIETH U BBIIBUTATDH
TUIOTE3bl, OTHICKUBAaTh U (OPMYJIMPOBATH JI0KA3aTEIbCTBA BBIABUHYTHIX THUIIOTE3,
BBIBOJIUTh M3 3KCIEPUMEHTAIbHBIX (PAKTOB M TEOPETUYECKUX MoJenel (usnueckue
3aKOHBI;

® dbopmupoBanrne KOMMyHUKAaTUBHBIX YMEHUI: TOKIAIbIBaTh O PE3yJbTaTax CBOETO
HCCJIEI0BAHMSI, Y4acCTBOBaTh B JMCKYCCHH, KPaTKO M TOYHO OTBEYaTh HAa BOIPOCHI,
MCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY U APYTrue UCTOUYHUKU HHPOPMAIIHH;

® IIOHUMAaHUE M CIIOCOOHOCTH INPUMCHUTL JIA IMPAKTUYCCKOI'O 3KCIICPHMMCHTA HIIN
peUICHUA 3add4 TaKHUC (1)H3PI“IGCKI/I€ SABJICHHS, KaK CBO60,ZIHO€ HagCcHuc TCJI, KOJIeOaHHs
HUTAHOIO MW IIPYXHHHOI'O MAATHHKOB, aTMOC¢)€pHOG JaBJICHUC, IINIaBaHHUC TClJI,
I[I/I(l)(bYBI/IH, OoJbIIast CKUMAEMOCTh ra3oB, Majiasd CXKHUMACMOCTD )KHI[KOCTGﬁ N TBCPABIX
TCJI, IIPOLCCCHI UCITAPCHUA U IIJIABJICHHA BCIICCTBA, OXJIAKICHUC

KUJKOCTH TIpU HCHApEHUH, WU3MEHEHHE BHYTPEHHEH »SHEpPruu Tejla B pe3ylibTaTe
TeIJionepeaay Wi pabOThl BHEIIHUX CHJ, DJIGKTPU3ALMs TeEJ, HarpeBaHHe
IPOBOJHUKOB 3JIEKTPHUUYECKUM TOKOM, 3JEKTPOMATHUTHAs WHIYKLHS, OTPAXXECHUE U
MPEJIOMIICHUE CBETA;

° yMEHUS U3MEPATh (PU3NYECKHUE BEIMYMHBI MPU MOCTAHOBKE SKCIEPUMEHTA B MPOIECCE
ucciueqoBaHus: paccrostHue, npomexytok Bpemenu, CKOPOCTD, yckopeHue, maccy,
CUJTy, UMITYJIbC, pabOTy CHJIbI, MOIIHOCTh, KHHETUUECKYI0 DHEPTHI0, MOTCHI[UATLHYIO
SHEPrul0, TEeMIEepaTypy, KOJWYECTBO TEIUIOTHI, YJEJIbHYIO TEIJIOEMKOCTh BEIECTBa,
VACIbHYIO TEIJIOTY IUIABJIICHUSI BEUIECTBA, BIAXHOCTb BO3[yXa, CUIY 3JIEKTPUYECKOIrO
TOKa, DJEKTPUUECKOE  HaNpsKEHUEe, JJIEKTPUYECKUN  3apsl,  BJIEKTPUUYECKOE
COTIPOTHUBIIEHUE, (POKYCHOE pacCTOSTHUE COOMpPAIOIEH JIMH3BI, ONTHYECKYIO CUITY JIMH3BI;
° BBIpaXaTh pPe3yIbTaThl N3MEPEHUN U PACUETOB B €AMHULIAX MeEXITyHapOIHON CUCTEMBI;

@  BRBiameHWe OKCIEPUMEHTAIBHBIMH ~ METOJAaMH  HCCIICJIOBaHHUS B  TIpOIECcCe
CaMOCTOSITEIIbHOTO U3YyUYEHUS! 3aBUCMMOCTU MPOMAEHHOTO MYTH OT BPEMEHH, YAJIMHEHUS
NPYKUHBl OT MPUIIOKEHHON CHIIBI, CWIbl TSKECTH OT MAacCChl Tela, CUJIbI TPEHHUS
CKOJIbKEHHSI OT TUJIOIIAIN CONMTPUKOCHOBEHUS TEN U CHJIbl HOPMAJIBHOTO JAaBJICHUS, CUJIBI
Apxumena oT 00beMa BEITECHEHHOW BOJIbI, IEPHO/Ia KOJICOAHUI MasSTHUKA OT €ro JJIMHBI,
oO0beMa raza OT JaBJICHHMS MPU MOCTOSHHOM TemrepaType, KOJIMYECTBO TEIUIOTHI OT
TEeMIIepaTypbl U MacChl Tejla, CKOPOCTU JBMXKEHUS MOJIEKYJ OT KHHETHYECKON SHEPIuw,
CHUJIBI TOKAa Ha YyYacTKe IIeMH OT JJICKTPUUYECKOTO HAMPSHKEHUS W COMPOTHUBJICHUS,
AIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHHUKA OT €ro JJIMHBI, IUIOAAA MONEPEYHOTO
ceueHus u wmarepuana, HanpasiaeHus HMHIYKHMOHHOI'O Ttoka oT ycnoBuii ero



BO30Y>KICHHUSI, YTJIa OTPaXKEHUS OT YIJia MajeHus CBETa; ° TOHUMAHUE CMBICTIA OCHOBHBIX
(¢u3NYeCKUX 3aKOHOB M YMEHHE NPUMEHATh HMX Ha MPAKTHKE: 3aKOHBl JTUHAMUKU
HproTOHa, 3aKOH BCEMHMPHOIO TATOTEHHs, 3aKoHbl Ilackans m Apxummena, 3aKoH
COXpPAaHEHUS UMIIYJIbCA, 3aKOH COXPAHEHUSA DHEPIUH, 3aKOHBI TEILIOBBIX SIBICHUM, 3aKOH
COXpaHEHUs JJIEKTPUYECKOIo 3apsaa, 3akoH Oma Juisl ydacTKa LeNH, 3aKoH JKoyis—
JleHna, 3aKOHBI I'€OMETPUYECKON ONTHUKH; « IOHUMAHUE NPUHIUIIOB JECHUCTBUSA MAIlWH,
npruOOpOB M TEXHUYECKUX YCTPOMCTB, C KOTOPHIMH KaKIbIA YEIOBEK IOCTOSHHO
BCTPEUYAETCsl B TIOBCETHEBHOM KHM3HU, U CIIOCOOOB oOecrneueHus: 0e30MacHOCTH MPHU UX
UCIIOIb30BaHUN®

® OBJIaJICHUE Pa3HOOOPa3HBIMU CIIOCOOAMU BBITIOJIHEHUSI PACUETOB JIJIsi HAXOXKICHUS
HEU3BECTHOW BEJIIMYMHBI B COOTBETCTBHM C YCJIOBUSIMU IIOCTaBJICHHOM 3aJayd Ha
OCHOBAHHH HCTIOJIb30BAHUS 3aKOHOB (DHU3HUKU;

®  yMeHHe HCTONb30BaTh MOJYyYEHHBIC 3HAHUS, YMEHHUS W HABBIKH B TTOBCEIHEBHOM
KU3HU (OBIT, SKOJIOTHUS, OXpaHa 3J0pOBbs, OXpaHa OKPYKAIOILEH CPeibl);

» HAXOJIUTh QJICKBATHYIO TIPEMAJIOKEHHOM 3ajade (PU3MUECKYI0 MOJEb, pa3periaTh
npo0JieMy Ha OCHOBE MMEIOIIUXCA 3HAHUN O TEIJIOBBIX SIBICHUSIX C HCIOJIb30BaHUEM
MaTeMaTU4YeCKOro arrmapara W OLEHHBAaTh PEAIbHOCTh IOJYYEHHOTO 3HAYEHUS
¢u3nuecKkoil BETUYMHBI HUCIOJIb30BaTh 3HAHUS OO0 DJIIGKTPUYECKHX SBICHUSX B
MOBCEIHEBHOM KU3HM ISl 0OecTieueHrsl 0€30MacCHOCTH MPU 00paIlieHuu ¢ mpubopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXpAHEHHUS 3J0POBbS U COOJIOJEHUS HOPM
AKOJIOTUYECKOTO MOBEJICH Ul B OKPYIKAIOIIEH Cpee.

B mpomecce oOydeHUsT HCHOJNB3YIOTCS — CIAEAYIOUIME METOAbl: OOBSICHUTEILHO-
WJUTIOCTPATUBHBIN, JEATENbHOCTHBINA, JBPUCTUYECKUM, J1aOOPATOPHBIX MCCIIECIOBaHUMH,
HAOJIIOICHUSI, UCCIIEOBATEIIbCKUH.

[Iporpamma mpemycMaTpuBaeT HCIMOJIb30BaHUE (POHTAIBLHON, WHIWBUYAIbHOM,
rpynmnoBoit  ¢popm paboTel oOydaromuxcsa. DpontanbHas dopma mnpemycMaTpuBaeT
nojavy Matepualia BCeMy KOJUIEKTUBY YYEHUKOB.

NuauBuayanbHas ¢opMa TMPEArnoiaraeT CamMOCTOSTENbHYIO HCCIIEeNIOBATENbCKYIO
paboTy oOydYaronmuxcsi TPH BBIMOJHEHUW JAa0OpPaTOPHBIX OIBITOB. B  mporpamme
OTBOJIUTCA WHIUBHUIyaJIbHOW paboTe mpHopuTeTHOE MecTo. [pymnmoBas pabota
MO3BOJISIET OPUEHTUPOBATh YUYEHUKOB HA CO3/IaHME TaK Ha3biBaeMbIX « TBopueckux" map
WJIU TIOJTPYIIT C YYETOM MX OMBITA UCCIEA0BATEIICKON IEATeTLHOCTH.

B mporiecce oOyuenus mpemycMaTpUBAIOTCSA ClEAyronue (GOpMbl YUEOHBIX 3aHSITHI:
TUIIOBOE 3aHATHE (couerawoniee B ce0e¢ OObSICHEHHWE U TMPAKTUYECKOE YIpakKHEHHUE),



coOecemoBaHne, KOHCYJIbTAIUs, JUCKYCCHSA, TPAKTHYECKOE yMPAKHEHUE  TOJ
PYKOBOJICTBOM II€/1arora Mo 3aKpeIUICHUIO ONPEIEIEHHBIX HAaBBIKOB, CAMOCTOSITENBHOE
ucclenoBaHue, 3amuTa uccneaosanus 3. Coaepxanue yueOHOro Kypca

1.0cobernocTr (hU3NIECKUX HAOTIOICHNUN

Habmoienue, 3KCIepuMEHT, TUTIOTE3a U TEOpHs B €CTECTBEHHOHAYYHOM MO3HaHUU Poib
JKCIIEPUMEHTA B HayKe.

2. TensioBBIE SABJICHUA

ArperaTHble COCTOSIHUSA BemiecTBa. [Iporiecc miaBieHus. Y paBHEHHE TEIJIOBOTO OajlaHca
TenmooOMeH TpU CMENIMBAHUHU XOJIOJHOM M TOpSYe BOJBI M CMENIMBAaHUU BOJBI CO
JIBJIOM.

JIaGopaTOpHBIH OMBIT:

«OHpeIICJ'ICHI/Ie MacCChI BOABI B CHETEC».

3. DJekTpuyecKue siBJeHUA

OnpeneneHue 3IEKTPUYECKOTO 3apsja, ONPECSICHUE CHIIbl B3aMMOJICHCTBHUS 3apsja.
DIIeKTpHU3alys T JII0OBIM 3aps0M 10 3HaKY.

Cwia Toka, HampspkeHue, comnpoTuBieHue. KocBeHHbIE u3MepeHusi paboThl ToOKa.
N3mepenust momHoCcTH pudopa.

KonnyecTtBO TEMnoThl, BBIAECICHHOE MPOBOJHUKOM C TOKOM. Omnpenenenue KIIJ]
HarpeBaTers.

JlabopaTopHBIE OMBITHI:

«JnekTpuzanus TeA pasHbIMU 3apsjgaMd B 3aBUCUMOCTH OT YCJIOBUSI 3a/IayH.
B3aumoeiicTBrE HadIEKTPU30BAHHBIX TE

«OmnpeneneHne  CONMPOTHUBICHHUS ~ PE3UCTOpA,  JOKA3aTe€IbCTBO  HEM3MEHHOCTH
CONPOTHUBJIEHUSI TPU PA3JIMYHBIX 3HAYCHUSX CUJIBI TOKA W HANPSHKEHUU Ha PE3UCTOpE’;
«3mepenne paboThl TOKAY;

<<I/I3MepeHHe MOIITHOCTHU TOKa)»
«OHpClIeJ'IeHI/IC KOJIMYECTBA TCIUIOTBHI, BBLIACIACMOC OJJIICKTPUYCCKUM TOKOM IIPpHU
Harp€BaHHWU BOJEbI.

Onpenenenune KIIJI HarpeBaTemns».



Bo3mosxnbie npoektsl: «Kak yBennunuts KIIJI anexrponarpeBarens?», «lcnonb3zoBanue
VM3MEHEHHMS CONPOTHUBIICHUE TPOBOIHUKA IS 3AIIMUTHI IOMEIIEHUM OT MOXkKapay.

4. DJIeKTPOMATHUTHBbIE SIBJICHUSI

Beibop Meroma uW3MepeHWl H = W3MEpPUTENBHBIX MpuOopoB. JlelicTBUE  CHIIBI
anekTpoMaruuta. OnpeneneHue BIUSHUS MAarHUTHOTO MOJIsl MPOBOAHMKA HA MATHUTHYIO
CTpEJIKYy KoMIlaca. YCTPONCTBO MPUHIMUII JACUCTBUS NPUOOPOB: 3IEKTPOMATHUTA,
TEIUIOBOM CUTHANM3aIlMH, TPHOOpa KOHTPOJISI MPOTEUKU BOJIBI, CXEMBI AJIEKTPOIPHOOPOB
(pamno). YcoBepuieHCTBOBaHUS IPHOOPOB cITOcOO0M (HOKATBHBIX 0OBEKTOB.
JlaGopaToOpHBIE OMBITHI..

«I/ISMepCHI/Ie I[GﬁCTBPIfI CHUJIBI JJICKTPOMAT'HUTA

«OnpeneneHHe BJIMSAHUA MAIrHUTHOT'O IIOJIA IIPOBOJHHMKA HA MAIrHUTHYIO CTPCIIKY
KOoMIIaca».

Bo3moxHbie npoekThl: « MHAYKIMOHHBIE MEYM - MOoJib3a WU Bpea?», «I'ae uHmyKuus
HaM IIOMOXET?»

5. 3akoHbI KHHEMATUKH

CxopocTh paBHOMEPHOTO ABMKEHUS. OTHOCUTENBHOCTh NBMXKEHUS. [lepemenienue npu
PaBHOMEPHOM JBWKEHHHM . ['paduiku 3aBUCUMOCTH  CKOPOCTH M TIEPEMCIICHHS OT
BpeMeHU. KoopauHaTHBIM METOJ OIMCAHWS JIBWIKCHUS. J[BMKEHHUE C YCKOPECHHUEM.
CBobOomHoe maneHue Ted. ['paduk CKOpOCTH W TEepeMelIeHHs OT BpPEMEHH TpH
PaBHOYCKOPEHHOM JIBUKEHUM.

JlaGopaTopHBIi OMBIT

«OnpeneneHne yCKopeHrne cBOOOTHOTO aJeHUs

0. 3aKOHBI TUHAMUKH

BriBOa 3aK0OHA BCEMUPHOIO TATOTEHHMS. /aBieHue, CHila HOPMAJIbHOrO naaBieHus. Pomib
KOJMYECTBEHHBIX  HaOmomenmit.  M3mepenuss  pusmyeckux  BenmmuumH.  Cuna
XxapakTtepucTthka B3aumojenctBusi. Cuna Tsokectd. Bec Tena PaBHoBecue Ted.
TabmuuHelii croco0 omucaHus Pe3yNbTaToB oOmbiTa, OnpeneneHue Macchl Tena C
noMoipo auHamomeTpa. Cuna ynpyroctud. Hatsokenus nutu. Cuna peakiuuu OIOpHI.
Junamometp. PesynbTupytromas cuia. OnpeneneHne MorpemHocTy usMepenuil. Cuna
TpeHus. LlenTp Tsoxectu. JlaBieHue, cuia HOpMaJIbHOTO 1aBJICHUS.



JlabopaTOpHBIE OTIBITHI..

«Ol'[pe,ZICJICHI/Ie 3aBUCUMOCTH OABJICHUA OT ILUIOIIAAN ITIOBCPXHOCTHU I[CﬁCTBPI)I CHJIBD»,

«Omnpenenenue m000i Macchl Tena, ¢ MOMOILIBIO JUHAMOMETpPA HCIOJbB3YS YCIOBHS
PaBHOBECHS pbluaray;

«OmnpeneneHue CUIbl YOPYrOCTH, HATSHKEHMST HUTH C IOMOIIBIO JTUHAMOMETPay;
«/I3MeHeHne HaTsHKEHUE HUTU B BECOMOCTH OT yrja HakjioHa. [IpumeHeHue BTOpOTro
3akoHa HbioToHay;

«M3mepenue korhpuiiieHTa TpeHus;

«OmnpepaeneHue MeHTpa TSHKECTH Tella HeMPaBUILHON (hOPMBIY.
7. Otanbl ucciaenoBanud. [loaroToska 3ammTel UCCIICTOBAHUS

Otanbl IJIAaHUPOBAHUS W BBIMOJHEHUS SKCIeprUMeHTa. BeIOOp MeTrona u3MepeHuil u
U3MEpUTEIbHBIX MpUOopoB. [IpencraBiaenue, MOTy4eHHBIX PE3yIbTATOB SKCIEPUMEHTA B
dbopme TBOPUECKOIO OTYETA.

TpeﬁDBaHlflﬂ, NMPEABABIACMBIC K HAYYHOMY TO0KJAAy U Hay‘{HOﬁ paﬁoTe. TBOp‘IGCKHﬁ OTYET.

Ne pasdena HaumenoBaH ue pa3aesnos KosanuectBo Konrpoububie IlpakTnueckas
4acoB padoThbI 4acTh
(kosmyecTBO) | (J1aOopaTOpHbIE,
NMpaKkTHYeCKue
padoThI)

OcobenHocTH PU3HYECKUX
Ha0I01eHuit

2 TenJioBble ABJICHUSA 3




DJIeKTpuYecKHe siBJICHUsI 5 5
DJIeKTPOMATrHUTHBIE SIBJECHHUS 4 2
3aKoHbI KHHEMATHKH 5 1
3aKOHBI THHAMHKH 10 6
IHoaroroBka 3aUTHI 4 1
HCCJIeI0BAHUS

Hroro 18

4. TemaTu4yeckoe MJIAHNPOBaAHHUE
Mara HaumeHnoBanue TeMbl Kosmuecrso | Ilpumeuanue
no mo qacoB

dakry




Paznen «OcodennocTu puzndeckux Hadwaennin». Becero yacosn: 3

HaOmronenue, sKcriepuMeHT, TUIOTe3a U 1
TEOpUs B €CTECTBEHHOHAYYHOM MTO3HAHUU

Ponp skcniepumeHTa B HayKe. 1

Bri6op meTona nzmepeHuit u
U3MEpPUTETHHBIX TPUOOPOB.

Pa3nen «TensoBule siBJIeHus1». Beero yacos: 3

ArperatHble COCTOSTHUS BEILIECTRA. 1
[Ipouecc nnaBieHus.

Kanopumerpus. YpaBHeHHE TENIOBOTO 1
Oananca. TerooOMeH npu
CMEIINBAHUU XOJOJHOU U TOpSYEH
BOJIBI.2

Kanopumertpus. Termooomen mipu 1
CMEIIIMBAaHUHU BOJIBI CO JIHJIOM,

Paznen «aekTpuyeckue siBjieHuss». Becero yacos: 5

Onpenenenue 3IEKTPUUECKOTO 3apsia, 1
ONPEAECTICHUE CUJIbI B3aUMOICUCTBUS
3apsna. DIEKTPU3AIMS TEJl JTI0OBIM
3apsiZIOM MO 3HaKY.

Cuna Toka, HampsHDKEHUE, COMPOTUBIICHKE.2 1
Kocsennsie usmepenus paboTsl Toka.2 1
N3mepenust MOIHOCTH npudopa.2 1
KonmuecTBo TemaoThl, BEACTIEHHOE 1

ITPOBOJIHNUKOM c Tokom. OnpeneneHue
KIII narpeBares.

Paznen «jekTpoMarHuTHbIE ABJIeHUsD». Beero yacos: 4

JlericTBUE CUIIBI DJIEKTPOMArHHUTA.2 1

OrnpeneneHue BIMSHUS MarHUTHOTO TOJIS 1
MPOBOJAHUKA HA MATHUTHYIO CTPEIIKY

2

KOMIIaca.




VYeTpolcTBO MPUHIMT AEUCTBUS IPUOOPOB:
AIIEKTPOMArHUTA, TEIUIOBOM CUTHAJIN3ALINH,

npubopa KOHTPOJIS MPOTEYKH BOJIBI,
CXEMBI JIEKTPONpUOOPOB (pajino).

15

Y coBeplieHCTBOBaHUS TPHUOOPOB
croco6oM (GoKaJbHBIX OOBEKTOB.

Pa3gen «3akoHbl KNHEeMaTHKN». Beero yacos: 5

16

CKOPOCTD paBHOMEPHOTO
nBrKeHUsA. OTHOCUTEIBHOCTD
JIBUYKEHUSI.

[Iepememienne npu paBHOMEPHOM
IBUKEHUU. |'paduky 3aBUCUMOCTH
CKOPOCTH U IIEPEMELICHUS OT
BPEMEHU.

18

KOOpI[HH&THBII?I MCTOJ OIIMCaHMA
JABHUKCHU.

19

JIBUKEHHE C YCKOPEHUEM.
CBoboaHOE
NaJICHUE TEJL.

20

I'paduk ckopocTu u epemenieHus
OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBUKCHUU.

Pa3nen «3akonsl xuHaMukn». Beero yacon: 10

21

BriBo 3aK0HA BCEMUPHOTO
TATOTEHUS.

22

JlaBnenue, cuina HOPMaJIbHOTO
JIaBJICHUS.




23

Ponp konmnuecTBEHHBIX
HaOmroaeHuit. MIsMepenus
(bU3UYECKUX BEIIMYHH.

Cuita — xapakTepHCTHKA
B3aUMOJICHCTBHS.

Cua tspxectu. Bec tena
PaBHoBecue Tei.

25

Ta0muuabBIA CII0CO0 OIMMCaHUA
pe3yabTatoB onbiTa. OnpenaeneHue
MAacChI Te€JIa C TOMOIIIb.

26

Cuna ynpyroctu. HaTsoxenus
HuTH. CHia peakiuy Ornopshl,
Jnnamomerp.

27

PesynbsTupyromas cuna.

28

Ornpenenenre nNorpemHoCcTH
M3MEPEHNN.

29

Cuna tpenus

LenTp Tsxectu. Jlapnenue, cuna
HOPMAJIBHOTO JIaBJICHUS.

Paznea «IloaroroBka 3ammrsl HCCJIeI0BAHUS.

Bcero uacos: 4

31

DTanbl JIAHUPOBAHUS U BBITIOJTHECHUS
JKCIIEPUMEHTA.

1

32

Br16op MeTona usmepeHuii u
U3MEPUTEILHBIX TPUOOPOB.

[IpencraBieHne MoJIy4EeHHbBIX
AN JUIs1 BBITTOJIHEHH S TBOPUYECKOTO

SHERIIT A

33

C3yJIbTAThl PKCTIEPUMEHTA B (popme
2
TBOPUYECKOIr'0 OTUETA,




34

TpeOoBaHus, MPEABSBISIEMBIE K
HayYHOMY JOKJIaAy U HAy4HOU
pabore.










