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IHosicauTeIbHAA 3aNIMCKA

[Iporpamma 31eKTUBHOrO Kypca «®DU3MUECKUN HKCIEPUMEHT» COCTaBjeHa C
y4eToM TpeOoBaHMM (PeepaabHOT0 TOCyIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHapTa
OCHOBHOT0 001ero oopazoBanusi (manee — O0O0), penepanbHOil 00pa3zoBaTEILHON
nporpamMmmsl OOO.

JlanHpiii kypc B 00BbEMe 17 4acoB paccuutaH Ha oOydarommxcs 9 Kiacca,
MIPOSIBIISIFOIINX TTOBHIICHHBIA HHTEPEC K (hHU3HKE.

[IporpamMma npenycmMaTprBaeT HE TOJIBKO PACIIUPEHUE 3HAHUN 00YYarOMINXCS 10
bu3HMKe, HO U Pa3BUTHE SKCIICPUMEHTAIBHBIX HABBIKOB IITKOJIEHUKOB.

OKCNepUMEHTAIbHBIC 3aJIaHUsl COJEPKAT PEKOMEHIAIMU TI0 METOJIUKE WX
WCITOJIb30BAHUS, TIPEICTABIICHBI 00PA3Ilbl UX BHITIOJHEHUS, JaHbI TOSICHEHUS K HAM.

B  yueOHO-METOOMYECKOM TMPUIOKEHUH TIMOJA0O0paHBI  AIKCIEPUMEHTATHHBIC
3aJJaHus TI0 OCHOBHBIM T€MaM TPaTUIIMOHHOTO Kypca GU3MKH Juid 9 Ki1acca.

[IpoBeneHne JaHHOTO  Kypca IMO3BOJSIET C  MOMOMIbIO  TIPOBOJUMBIX
UCCJIeI0BATENBCKUX PaboT:
-paciupuTh BO3MOXKHOCTH "Kpyra oOmieHus" oOydarommuxcss ¢ (HU3NYECKUMU
npudbopamu;
-cienath  mporecc  (GOpPMHUpPOBAHUSA  OKCIEPUMEHTAIBHBIX  HABBIKOB  Ooliee
3¢b(HEKTUBHBIM,
-TIOBBICUTh MHTEPEC K U3YUCHUIO TIPEAMETA.

[Ipr BBINOJHEHMM DHKCHEPUMEHTAJIBHBIX 3aJaHUM y4Yalluecs OBJIAJIECBAIOT
(GU3UYIECKUMHU METOTaMH TTO3HAHWS:
-COOMpaIOT HKCIIEPUMEHTAIbHBIEC YCTAHOBKHY;
-3MEPSIOT (PU3NYECKUE BETUIUHBI;
-TIPEJICTABIISIOT PE3YIbTaThl U3MEPEHHI B BUC TaOIUII, TpadKOB;
-JIeJar0T BBIBOBI U3 DKCIIEPUMEHTA,;
-00BSICHSIOT PE3yJIbTaThl CBOUX HAOJIOJEHUM U ONIBITOB C TEOPETUYECKUX TTO3UITUH.

[eab 3J1IeKTUBHOTO Kypca:
-pa3BUTHE TMO3HABATEIBHBIX HUHTEPECOB U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaronumxcs,
a TaKXe MHTEpeca K PaCUIUPEHHIO U YyIIyOIeHUI0 (GU3NIECKUX 3HAHUN.

JlocTrxkeHne IToH 11e1u 00eCTICUrBACTCS PEIICHUEM C1e0yIOuUX 3a0ay.
-pacKpbITHE 3aBUCUMOCTEH, BBIPKCHHBIX bU3HIeCKUMU 3aKOHAMH,
3aKOHOMEPHOCTSIMH, ITyTEM U3MEPECHHS (PU3HMUECKUX BEJINYNH;

-0CO3HAaHHE U TOHUMaHUEe (PU3UICCKUX SIBJICHUHN M 3aKOHOB,;
-popMHUpOBaHWE Yy YydYalIMXCSd YMEHWW W HAaBBIKOB TIO0 HCIIOJB30BAHUIO B
DKCIIEPUMEHTAJBHBIX ~ paboTax TMPOCTEHIIMX HM3MEPHUTEIBHBIX TMPUOOPOB U
MPUCIIOCOOJICHUH;
-00€CIeunTh MPOYHOE U CO3HATEIIBHOE OBJIAJICHUE CUCTEMOMN (DU3NUYECKUX 3HAHUU U
YMEHUHN, HEOOXOMUMBIX IS TMPUMEHEHUS] B TPAKTHUYECCKOW EATEeITbHOCTH, JUIS
W3YYCHUS] CMEXHBIX AUCITUIUIMH, TSl POJAOKEHHUST 00pa30BaHuUs;
-00eCreynTh MHTEIICKTYaTIhbHOE pa3BUTHE, CPOPMUPOBATH KayeCTBAa MBIIUICHUS,
XapakTepHbIC NI (PU3MUECKOU NESITEIBHOCTH W HEOOXOJMMBIE NJisi TOJHOIICHHOU
JKU3HH B OOIIIECTBE.
@opMbI U METOIBI OPTaHU3ALNY 3AHATHM:
-MPaKTHYECKUE  3aHATHS TI0  PENICHUI0  OKCIEPUMEHTAIBHBIX  3a1ad
(GpoHTanbHO, B IPyMIax, B napax.



Texymuii KOHTPOJIb U OLEHKA: YCTHBIN OIPOC, CAMOKOHTPOJIb, B3AUMOKOHTPOJIb.

Kypc npenmnosnaraer nzyuyeHue yueOHOro Marepuaia B IByX (opMax: OUYHOU U
JVCTaHIMOHHOM. IIpn JUCTAaHLIMOHHOM o0yueHuun UCIIOJIB3YHOTCS
CHELMAIM3UPOBAHHBIE PECYpPChl MHTEpHETa, oOydaromue Iiardopmsl: «S Kiacey,
«Pemry OI'D», B cooTBETCTBMM C LEIIMH M 3aJa4aMH  peaJM3yeMOou
00pa30BaTeIbHOM MTPOrpaMMbl U BO3BPATHBIMH OCOOEHHOCTAMHU 00y4YarOIIUXCsl.

Kypc noasoaut obyyaronuxcs K BIOOPY PU3NKO-MaTEMATHUECKOTO MPOQHIIs
U YCIICIIHOM CIayyl SKCIIEPUMEHTAIbHOM YacTH 3K3aMeHa 1o (u3HKe.

Kypc moctpoeH ¢ omopoii Ha 3HaHUA W YMEHHS OOydYaroIuxcs,
npuoOpeTEHHbIE MPU M3ydYeHUH ¢u3uku B 7, 8, 9-m kmaccax. Kypc mpeamerHo-
OpPUEHTHPOBAHHBIN, MPUKIIATHON, YIITyOJIIeT U CUCTEMATU3UPYET 3HAHUS YUaIIUXCs
0 crmoco0ax u3MepeHHs] (U3NYECKUX BEIMYUH, CHOCOOCTBYET Pa3BUTHIO YMEHUS
aHaAIM3UpPOBaTh peE3yJbTaThl (U3MUECKUX ONBITOB U HAOMIOJIEHUM, CO3/1aeT
IIPEANIOCBUIKK JUIsI CTAHOBJICHHMSI M Pa3BUTHs y IIKOJBHHUKOB HCCIIENOBATEIBCKOM
KOMIIETEHIIMH, KOTOpasi paclEHUBAECTCS KaK BaKHEHIIas CIIOCOOHOCTh YENOBEKa K
MIO3HAHUIO.

DKcrepuMEHTANIbHBIE 331aHHS COCTaBJICHbI B COOTBETCTBUU C TPEOOBAHUSIMH K
noarotopke [MA-9, mns ux mnpoBeaeHHs wucnoibdyercss obopymoBanue «I MA-
JabopaTopus».

[Tpn BBITIOJIHEHUU AKCIIEPUMEHTAIIbHBIX 3aJaHdd  UCHOJIB3YETCs
UCCJIEIOBATENbCKUIT METOJ C LEJIbI0 Pa3BUTHS Y OOYyYarOUIMXCsl TBOPYECKOM,
MIO3HABATEJILHOM JIESITEIBHOCTU U CAMOCTOSATEIbHOCTH B IPUOOPETEHUH 3HAHUM.

HccnenoBarenbCkuii  METOJX  BBIIOJHEHUSA — 3aJaHUM  XapaKTEpU3YETCs
HauMOOJIbIIEH, T[I03HABATENBHOW CaMOCTOSATEIBHOCTBIO YYallMXCd, KOIJa OHHU
MOJIYYatOT OT YYUTENS TOJIBKO TEMY pabOThl, @ TyTH €€ BBINOJHEHUS pa3padaThIBaIOT
CaMU M CaMOCTOSATENIbHO MPOBOJAT BCE 3Tamnbl HcciieqoBaHusa. DyHKIMS yuuTens B
3TOM CJTy4dae 3aKJI0YaeTCs JIMILb B KOHTPOJIE 3a IEUCTBUSAMU ydalUXCsl.

VYcnex BbIOTHEHUS 3aJaHUN 3aBUCHUT OT JBYX OOCTOSITENICTB:

1) yyamuecs AOMKHBI XOPOILIO 3HATh TOT TEOPETUUYECKUN MaTepuall, KOTOPbIH

OyZeT HUCIOJIb30BAThCA MPH BBIOJHEHUH 3aJaHUH;

2) BnasieTb HEOOXOUMBIMU HKCIIEPUMEHTAIbHBIMUA YMEHUSIMHU.

JlaHHbIE 3aHATHSA MOTYT OBITh HHIUBUAYAIbHBIC WM HapHbIE (BBIOOP OCTaeTCs
3a yJariuMucs).

[Tpu mogbope sKcepuMEHTANBHBIX 3aaHuil ObUTH B3ATHI JlemoBepcun 2026-
2027 r., TMTIOBBIE SK3aMEHAIMOHHBIE BapuaHTHI moj pexaknuen E.E. Kamzeeroii,
KOMIUIEKC MaTepHaioB sl ToAroToBKM yuammxcs k OI'3-2027 H.C. Ilypeimesa.

Jns  BeimmonHenus 3agaHuii  «I'MA-maGopatopusi» Oblia coOpaHa B
COOTBETCTBUM C TMEPEYHEM KOMIUIEKTOB oOopyaoBaHus u3 «Crneundukauuu
KOHTPOJIbHBIX U3MEPUTENIbHBIX MaTepUaioB 1Jisl mpoBeaeHust B 2027 rony 0CHOBHOTO
rocyaapctBeHHoOro sk3amena no ®U3NKEy.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

JINYHOCTHBIMM  pe3yJIbTATAMM H3y4YeHUs Kypca B 9-M Kiacce ABISETCA
dbopMHpoBaHUE CIAEAYIOMNUX YMEHUI:

1. Onpenensatb ¥ BBICKA3bIBaTh MO/ PYKOBOJCTBOM IEJarora caMmble o01ue Jijisi Bcex
JH0JIeH TIpaBuIIa MOBEJICHUS MIPU COTPYIHUYECTBE (ITUUECKUE HOPMBI).

2. B mpennoskeHHBIX MeIaroroM CUTyalusax OOIICHUS U COTPYIHUYECTBA, OMHUPASCH
Ha oOlue uisl BCeX MpaBWIa MOBEIEHUS, AENaTh BHIOOP, MPU MOIIEPKKE APYTHX
YYaCTHUKOB TPYIIIBI U NIEJArora, Kak mocTynuTh.

3. CpeAcTBOM JOCTUKEHUSI 3TUX PE3YJIBTATOB CIIYKUT OpraHU3aIis Ha YPOKe MMapHO-
IPYIIIOBOM paOOTBHI.

4. CdopMUPOBAHHOCTh TO3HABATENIbHBIX HMHTEPECOB, HWHTEIUICKTyaJbHBIX U
TBOPUYECKUX CTIOCOOHOCTEN yUaIInxcsl.

5. CaMOCTOSATENHLHOCTD B MPUOOPETEHUH HOBBIX 3HAHUN U IPAKTUYECKUX YMEHUM.

6. ['OTOBHOCTH K BBIOOPY >KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU
UHTEpECAMHU U BO3MOXKHOCTSMH.

7. MoTtuBanus K gajJbpHEHIIeH 00pa3oBaTeIbHON AEATEIbHOCTH.

8. ®opMHpoBaHUE IIEHHOCTHBIX OTHOIICHUW IPYr K JPYry, YUHUTEN0, aBTOopam
OTKPBITUH U N300peTEeHUM, pe3yJibTaTaM 00yUEHUSI.

MeranpeaMeTHbIMHU Ppe3yJdbTaTaMHM H3Y4YEHUs Kypca B 9-M Kiacce SBISIOTCS
(bopMHpOBaHUE CIAEAYIOIINX YHUBEPCAIBbHBIX YueOHbIX nerictBuil (Y'Y ]I).
Pecynamuenvie YY/I-

1. Onpenensats U GOPMYIUPOBATH LIENIb JEATEILHOCTH HA YPOKE.

2. [IporoBapuBaTh MOCIEIOBATEIBHOCTH IEHCTBUIN Ha YPOKE.

3. Yuutbcs BBICKa3bIBaTh CBOE MPEATIONOKEHHE (BEPCHIO) HAa OCHOBE pabOTHI C
WUTIOCTpalie yueOHHKa.

4. Yuuthcs paboTaTh MO MPEUI0KEHHOMY YUUTEIEM TIIaHy.

5. CpenctBomM (GopMUPOBAHUS ITHX JCHUCTBUN CIIY)KUT TEXHOJIOTHS MPOOIEMHOTO
JIMaJiora Ha 3Tafe U3y4eHus HOBOro MaTepuasa.

6. YuuThCst OTIIMYATH BEPHOE BBHIIIOJIHEHHOE 33/IaHUE OT HEBEPHOTO.

7. YUUTBCS COBMECTHO C YUUTEJIEM U JPYTUMHU YUYCHUKAMH JIaBaTh AYMOIMOHAIBHYIO
OLICHKY JIEATEJIbHOCTH KJlacca Ha YPOKe.

8. CpenctBoM (GopMUpOBaHUS JTHX JCUCTBUN CIY)KHT TEXHOJOTHS OIICHUBAHUS
00pa3oBaTEIbHBIX TIOCTHKEHUM (YUYEOHBIX YCIIEXOB).

9. OBnaseHue HaBBIKAMU CaMOCTOSITEILHOTO TPUOOPETEHHUS HOBBIX 3HAHHM,
OpraHu3ald Y4eOHOM JeATEeNIbHOCTH, TIOCTAHOBKMU IIeJieil, TIJIaHUPOBAHUS,
CaMOKOHTPOJISI U OLEHKH PE3yJIbTaTOB CBOEH NEATEIbHOCTH, YMEHUIMH MPEIBUIETh
BO3MOYKHBIE PE3YJIbTAThI CBOMX JICHCTBUN;

10. dopmupoBaHre YMEHHUI BOCIPUHUMATH, MepepadaThIBaTh W MPEAbSBISTH
nH(OpPMAITUIO B CIIOBECHOM, 00pa3HOM, CUMBOJIMYECKOW (hopmax, aHAITH3UPOBATh U
nepepadaThiBaTh TMOJYYCHHYI0O WH(OOPMAIMI0O B COOTBETCTBHH C TOCTABICHHBIMU
3a/1a4amu;

11. TlpuoOpereHuwe oOmbITa CaMOCTOSTEILHOTO TIIOMCKAa, aHaliW3a U OoTOopa
uHQOpMAIMU  C  HCMIOJB30BAHMEM  PA3IMYHBIX  MCTOYHUKOB W HOBBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

12. OcBoeHue NpPUEMOB JACUCTBUI B HECTAHJAPTHBIX CHUTYalUSX, OBJAJCHHUE
HBPUCTUYECKUMHU METOJAAMU pELIEHUs TPOOIeM;



Ho3nasamenvnwvie YY/I:

1. OpreHTHPOBATHCS B CBOEH CHCTEME 3HAHUMN: OTJINYATh HOBOE OT YK€ U3BECTHOTO C
MOMOILBIO YUUTES.

2. [lenath npeaBapuTENbHBIA OTOOP UCTOUHUKOB MH(GOPMAILIMK: OPUEHTUPOBATHCS B
ydueOHUKE (Ha pa3BOPOTE, B OIJIaBJICHUHU, B CIIOBApE).

3. J1oObIBaTh HOBbIC 3HAHUSA: HAXOAUTHh OTBETHI Ha BOMPOCHI, UCIIONB3Ys YUYECOHUK,
CBOM JKM3HEHHBIN OIBIT U HHPOPMAITHIO, TTOTYICHHYIO Ha YPOKE.

4. TlepepabaTeiBaTh TOJYYCHHYIO HWH(OPMAIIMIO: JIeJaTh BBIBOABI B PE3yJIbTATE
COBMECTHOI pabOThI BCETO KJ1acca.

5. [TepepabatbiBaTh MONTyYCHHYIO HHGOPMAIINIO: CPABHUBATH U KJIACCU(PHUITUPOBATH.
6. IIpeoOpa3zoBbiBaTh HMHPOpPMAIMIO U3 OJHOW (OPMBI B JAPYTyIO: COCTaBIAThH
¢usznyeckne pacckasbl M 3aJauyd Ha OCHOBE MPOCTEHIIMX (U3HUECKUX MOeei
(MpeaIMEeTHBIX, PHUCYHKOB, CXEMAaTHYECKUX PHUCYHKOB, CXE€M); HaxXOJUTh U
bopMyIMpOBaTh PEIICHHUE 33/I1a4U C TTOMOIIBIO MTPOCTEUIINX MOJENeH (TIpeIMETHBIX,
PUCYHKOB, CXeMaTHUYECKUX PUCYHKOB, CXEM).

7. CpenctBoM (popMuUpOBaHUS ITUX JEUCTBUN CITYKUT YUCOHBIH MaTepuai v 3aaHust
y4eOHUKa, OPUEHTUPOBAHHBIC HA JIMHUM PA3BUTHS CPEJICTBAMHU MPEIMETA.
KommynukatuBubeie YV /I

1. JloHECTH CBOIO MO3WIMIO JO JAPYTUX: OQOPMISTH CBOK MBICIH B YCTHOH H
MMMCEMEHHOHW peud (Ha YPOBHE OJTHOTO MPEITIOKESHUS WK HEOOIBIIIOTO TEKCTA).

2. Crymiath ¥ IOHUMATh PeUb IPYTHUX.

3. Unrath 1 mepecka3biBaTh TEKCT.

4. CpenctBoM (OpPMHUPOBAaHUSA ITUX JEHUCTBUN CIYXKUT TEXHOJIOTHS MPOOJIEMHOIO
nuanora (MmooykIaronui U MOABOASAIIUN JUAJIOT).

5. CoBMECTHO IOTOBAapUBATHCA O TPABHIIAX OOIICHHWS W TOBEJACHUS B IIKOJC U
CIIEIOBATh UM.

6. YUuThCs BBITIOJIHATH Pa3IMYHBIC POJIM B TpyIie (Jiuaepa, UCTIOTHUTEINSI, KPUTHUKA).
7. CpenctBoM (HOpMHUPOBAHUS ITUX JACUCTBUI CIY>KUT OpraHu3aIus paboThl B apax
U MaJbIX Trpynmax (B METOJAMYECKMX PEKOMEHIAlMSIX JIaHbl TaKhe BapUaHThHI
MIPOBEJICHUS YPOKOB).

8. YMeHus BbIpakaTb CBOM MBICIM U CIIOCOOHOCTH BBICTYIIMBATH COOECETHUKA,
MOHUMATh €r0 TOUKY 3pEHHUsI, IPU3HABATH MPABO JPYrOro YeI0BeKa Ha MHOE MHEHUE;
9. dopmupoBanue yMeHHM pabOTaTh B TPYMIE C BBIMOTHCHUEM Pa3IMYHBIX
COIMAJTBHBIX POJIEH, IPEACTABIATh U OTCTAWBATh CBOM B3TJISAIBI U YOSKICHHS, BECTH
JTUCKYCCHIO.

[IpenMeTHBIMH ~ pe3yJbTaTaMM HM3y4eHUS Kypca B 9-M Kiacce SBISAIOTCSH
dbopMUpOBaHUE CIETYIONIUX YMEHUMN:

1-# ypoBeHb (HEOOXOIUMBIN)

HeeamuxnaccHux Hayuumcs:

Ionumams cmvic noHamMulL.

-puznueckoe  sBJICHHWE,  (PU3NYECKWA  3aKOH,  (U3UYECKHE  BEIIMYUHBI,
B3aMMO/ICHCTBHE;

-CMBICIT (PU3UYECKUX BEIIUYWH:

" UIOTHOCTH BEIIECTBA;

" CWiIbl ApXUMENa;

" k03 (UIMCHTA TPEHUS CKOIBKCHHUS;

" KECTKOCTH MPY>KHHBI;



" [IepHOJa U YaCTOThl KOJEOAHUN MAaTEMATUYECKOTO MasITHUKA,;

" CWJIbL, ACWCTBYIOUIETO HA pbIYar;

" paboThl CWJIBl YIPYIOCTH IPU NOIBEME IPy3a C MOMOIIbIO MOABMXKHOIO WIH
HEMOJBUKHOTO OJI0Ka;

" paboThl CUJIBI TPEHUS;

"  ONTHYECKOM CHJIbI COOMPAIOIIEH JINH3BI;

" 3JEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA;

" paboTHl U MOIITHOCTH TOKA.

-cmblcnl puzuueckux 3axonos: 3akoH llackans, 3akoH Apxumea.

2-i1 ypOBEHb

Hesamukaaccuux noayuum 603MONCHOCHb HAYYUMbCAL:

- cobupamb YCTAaHOBKHU JJIsl DKCIEPUMEHTA IO OMHMCAHWIO0, PUCYHKY U MPOBOJUTH
HAOJIO/ICHUS N3y4aeMbIX SBJICHHIA;

- uzmepsamsv Maccy, o0bEM, CHIy TSDKECTH, ApXumena, TPEHHs, JIMH3bI; paloTy,
paccTosiHue;

- IPE/ICTABIATh PE3YIbTAThl U3MEPEHUN B BUJIE TAOJMII, BBISBIATD

IMIUPUYECKUE 3aBUCUMOCTH;

- N0b306aMbCSA METOJAMU HAYYHOI'O HCCIIEIOBAaHUS SIBJICHUM NMPUPOABI, TPOBOANUTH
HaOJII0/ICHUS, INIAHUPOBATh U BBIIIOJIHATH SKCIIEPUMEHTHI, 00padaTbiBaTh Pe3yIbTaThl
U3MEPEHH, MPEACTABIATh PE3YJIbTAThl U3MEPEHUI C TIOMOIIBIO TaOIuIl, TpadUKOB U
dopMyn, o0OHapyKHBAaThb 3aBHCHUMOCTH MEXAY (PU3NYECKUMH  BEIWYMHAMH,
OOBSICHATH TOJIyY€HHBIE pE3YyJbTaThl W JeNaTh BBIBOJBI, OIICHWBATH T'PaHUIIBI
IIOTPEIIHOCTEN PE3YyJIbTaTOB NU3MEPEHHU;

- NpumeHamb DSKCICPUMEHTAIbHBIE pe3yNdbTaThl IS MpEACKa3aHUs 3HAuYCHUS
BEJIMYUMH, XapaKTEPU3YIOIUX X0 1 (GU3UUECKUX SIBICHUN;

- 8blpadicams PE3yNbTaThl U3MEPEHUN M pacu€ToB B eIWHHUIAX MexayHapOoaHON
CUCTEMBI;

- pewiams 3a1a4U Ha IPUMEHEHHE N3YUCHHBIX 3aKOHOB;

- NPUBOOUMb TIPUMEPHI MPAKTUYECKOTO UCIIONIb30BaHUSI (PU3NUECKUX 3aKOHOB;

- UCNO1b306aMb MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKON I€ATEIBHOCTH U
B IIOBCEITHEBHOM KU3HU;

-npumensimb  TIONYYECHHbIE 3HAHUA M OOBICHEHUS (PUINUYECKUX SBJICHUI,
MPUHIIATIOB ACWCTBUS BAXKHEHIIINX TEXHUIECKUX YCTPOMCTB, PEIICHUS MPAKTUIECKIX
3a7a4 TIOBCETHEBHOW JKHU3HH, OOecTieueHus: 0€30MacHOCTH KHU3HHU, PAIMOHAIBHOTO
IPUPOIOTIONB30BAHUS M OXPAHBI OKPYKAIOLIEH Cpebl;

-pazeueéams TEOPETUYECKOTO MBIIIJICHHsI Ha OCHOBE (OPMHUPOBAHUS YMEHUH
yCTaHaBIMBATh MPUUYMHHO-CICACTBEHHBIE CBS3U, JAeNaTh OOOOIIEHMs, BBIIBUTATH
TUIOTE3bI M CTPOUTHh MOJETH (PU3NUECKUX SIBICHUN, HAXOAUTh T0Ka3aTeIbCTBA AJIS
BBIIBUHYTBIX THUIIOTE3, BBIBOJAUTh U3 OJKCIEPUMEHTAJBHBIX JaHHBIX W HX
TEOPETUUECKOr0 OMUCAHUs (PU3NUECKHE 3aKOHOMEPHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

TEMA KOJIM4ECTBO
4acoB
1. ®usnka u pU3nUECcKre METOIbI U3yUCHUS PUPOIBI 17

(14)

2. Mexaanueckue sineHus (10 4.)

3. DIIEKTpUYECKUE U MarHUTHBIC SIBJICHUS (44.)

4. DIeKTpOMarHuTHBIC KOJIeOaH!Us M BOJIHBI (2 4.)
DKCneprUMEHTAIbHBIE 33]ITaHUS:
" [UIOTHOCTH BEIIECTBA;
"  cwibl ApXUMena;
* ko3 dUIMEHTa TPEHUS CKOJIbKCHUS;
" KECTKOCTH MPY>KUHBI;
" [IepHOJia U YaCTOThI KoJieOaHUM
MaTEMaTUYECKOTO MasITHHUKA,;
" MOMEHTA CHJIbI, ICUCTBYIOIIETO HA PhIUar;
" paOoThI CUJIBI YIPYTOCTH MPU MOIBEME IPy3a
C TIOMOIIIBIO MOJBUKHOTO WJIM HEMOABUKHOTO
0J10Ka;
" paOoThI CUJIBI TPEHUS;
"  ONTHUYECKOU CHJIbI COOMPAIOIIEH JTUH3BI;
" 3JIEKTPUYECKOr0 CONPOTUBIIEHUS PE3UCTOPA;
» pabOThl U MOIIIHOCTH TOKA




COJEPKXAHHUE KYPCA

du3uka u pusnyeckue MeToAbl U3yuyeHus npupoasl (1 4.)
TOYHOCTH ¥ MOTPEMHOCTH UX U3MepeHur. [lorpemHocTy n3MepeHuit
Mexanundeckue siBjaenusn (10 4.)
Mexannueckoe JaBmkeHHE. OTHOCHTENBHOCTh JBMKEHHSA. (Cucrema OTCYeETa.
Tpaextopus. Ilyte. IlpsimosnmueliHoe paBHOMepHOEe JBHKEeHHE. CKOpOCTb
PAaBHOMEPHOTO MPAMOJIUHEHHOTO JABWXKEHUS. MeETobl H3MEpEHUsi PacCTOSHMS,
BPEMEHU U CKOPOCTH.
SBnenne muepunu. llepsBeii 3akon Hprotona. Macca Ttena. IInmoTHOCTE BemecTsa.
Metonbl u3MepeHus: Macchl U IUIOTHOCTH. B3aumoneiictBue ten. Cuma. IlpaBuio
cinoxkenust cui. Cuna ynpyroctu. 3akoH ['yka. Mertoasl m3mepenus cuiibl. Cuiia
TSYKECTU. 3aKOH BCEMUPHOIO TAr0TeHUs. Bec Tema. Cuina TpeHus.
[IpocTeie MexaHn3Mbl. MOMEHT CUJIBL. Y CIIOBHS paBHOBECHS pbluara. LleHTp TsxecTH
Tena. Y CIOBUSL PaBHOBECUS TEN.
Pabora. Momnocte.  Kunernueckass  sHeprus. IloreHuumanbHass — sHeprus
B3aMMOJICUCTBYIOIIMX TEJ. 3aKOH COXPAaHEHHsI MEXaHHW4YecKoW sHepruu. IIpoctsie
MexaHu3mbl. Koadduuuent nonesHoro aeiictBus. MeTtoasl U3MEpEeHUsS SHEPIHH,
paboThI K MOIIIHOCTH.
JlaBnenue. AtmocdepHoe aaBieHue. 3aKOH ApXxumena. Y CJI0BUE IIIaBaHUS Tell.
Mexanunueckue kosiebanus. Ilepuon, yacrota u amrmutyaa koJjebanuil. Ilepuon
KOJIEOAHHMI MAaTEMaTHYECKOrO U MPY>KMHHOTO MasiTHUKOB.
DJleKTpUYecKre U MATHUTHBIE siBJIeHus (44.)
OJleKTpr3anms Tey. OJEKTPUYECKAM 3apsi. JBa BUIa JJIEKTPUUECKUX 3apsioB.
B3aumopeiicTBue 3apsa0B. 3aKOH COXpaHEHUS IEKTPUUECKOro 3apsija.
DIIEKTPUYECKOE TOJIE.
[ToCTOSIHHBIA DJICKTPUYECKUU TOK. VICTOYHHKHM TOCTOSHHOrO TOKa. JlehcTBHS
anekTpudeckoro Toka. Cwia Toka. HampspkeHue. DIIEKTpUUYECKOE CONPOTHBIICHHE.
OnekTpuueckass uUenb. 3akoH Owma [ ydacTKa 3JIEeKTPUYECKOW — LIEnH.
[TocnenoBarenbHOE U NapauieIbHOE COETMHEHUS IPOBOIHUKOB. PaboTa u MOIHOCTH
ANEKTPUUYECKOro ToKa. 3akoH [[xoynsa-Jlenma.
DJIeKTPOMATHUTHbBIE KOJIe0aHUs U BOJIHBI (2 4.)
CBer - syeKTpoMarHuTHas BoJiHa. Jlucnepcus cBeta. BiusHUe 3leKTpOMAarHUTHBIX
W3JIyYEHU HA JKUBbIE OpraHu3Mbl. lIpsMonuHelHOE pacrnpoCTpaHEHUE CBETA.
OTpaxkeHHe M TpeNIOMJIEHUE CBETAa. 3aKOH OTpakeHus cBeTa. llnockoe 3epkaio.
JInnza. ®okycHoe paccrosiHue AuH3bL. @opmyna JIMH3bl. ONTUYECKAs] CHJIA JIMH3HIL.
OnTuyeckre mpruodOpBHI.

IKCNepUMeHTATbHbBIE 3a]aHUSs

Ho3zeonam:
[IpoBOANTE KOCBEHHBIC U3MEPEHUS (PHU3NUSCKUX BETUINH:

"  JUJIOTHOCTH BEIECTBA;

" cwibl ApXumena;

» ko3 dunreHTa TpeHU CKOJIbKCHHS;

" KECTKOCTH MPY>KHHBI;

"  [IepHOJa M YaCTOTHI KOJICOAHU MaTEeMaTHIECKOTO MasiTHUKA,

"  MOMEHTA CHJIbI, ICHCTBYIOIIETO HA PhIUar;



" paboThl CWJIbI YNPYTOCTU MPHU MOABEME Tpy3a C MOMOUIBIO MOJBUKHOTO

WJIM HETIOJBUYKHOTO OJI0Ka;

"  paOoThl CUJIBI TPEHUS;

"  ONTHUYECKOW CHJIbI COOMPAIOIIEH JTUH3HI;

"  3JIEKTPUYECKOTO CONMPOTUBIIEHUS PE3UCTOPA;

" paboThl U MOIIIHOCTH TOKA.
[IpencraBiasaTh SKCIIEPUMEHTANBHBIE pPE3YyJbTaThl B BHIE TaOnHIl, TpadUKOB WU
CXEeMaTHYECKUX PHUCYHKOB U JENaThb BbIBOJbl HAa OCHOBAaHWU MOJYYEHHBIX
HKCIIEPUMEHTAJIbHBIX JaHHBIX:

" 0 3aBUCUMOCTH CHWJIbl YIPYTOCTH, BOZHHKAIOIIECH B MPY>XUHE, OT CTEINEHU

aedopMaIy npy>KuHbI;

" 0 3aBHCHUMOCTH MepHoAa KOJEOAHHM MaTEeMaTUYECKOIO0 MasTHUKA OT

JUTUHBI HUTH;

" 0 3aBHCUMOCTH CUJIbl TOKA, BO3HUKAIOIIEH B MPOBOJHUKE, OT HAIMPSKEHUS

Ha KOHIIaX MPOBOJHUKA;

" 0 3aBUCUMOCTH CHWJIbl TPEHHS CKOJBXKEHHS OT CHJIbl HOPMAJIBHOTO

JABJICHUS;

" O CBOHCTBax M300pa)KE€HUsS, MOJYYEHHOTO C MOMOUIbIO coOuparouien

JIMH3BI.
[IpoBOIUTE SKCHEPUMEHTAIBHYIO TMPOBEPKY (U3MUECKUX 3aKOHOB U CIIECJACTBUI:
IpoBEpKa IMpaBuja ISl BJIEKTPUYECKOTO HANPSHKEHUS TMpPU TOCIEA0BATEIbHOM
COEJIMHEHUH PE3UCTOPOB, MPOBEPKA MpaBWiIa ISl CHIIbI AJIEKTPUUYECKOTO TOKA MpHU
IIapajuIeIbHOM COEITMHEHUU PE3UCTOPOB.
JdKcnepuMeHTadbHasgs padora Nel. BriOepute 000pynoBaHME M MOCTaBbTE OIBIT,
JEMOHCTPUPYIOIINI, YTO BBITAIKMBAKOIIAS CHJa, JEHUCTBYIOLAs Ha TeJo,
MOTPY’KEHHOE B BOAY, HE 3aBHCHUT OT MAacChl TEJa.
JKcnepuMeHTaNbHass padora Ne2 Hcnonb3yss IUHAMOMETpP, CTakaH C BOJOM,
mwHap Ne 1, cobepuTe SKCIEpUMEHTAIBHYIO YCTaHOBKY JUISl ONpEICIICHUs
BBITAIKMBAIOMICH CUITBI (CUITBI ApXuMea), IEHCTBYIONIEH Ha IMIHHIIP.
JkcnepuMeHTaNbHass padora Ne3. lcnonb3ys mratuB ¢ MyQTOM W JIAIKOM,
OpYXXHUHY, JAUHAMOMETp, JIMHEHKY U OJUH TIpy3, COOEpUTE 3KCHEPUMEHTAIbHYIO
YCTaHOBKY JJII U3MEPEHUS KECTKOCTU MPYKUHBL. OnpenenuTe )KeCTKOCTb PYKUHBI,
MOJIBECUB K HEW OJIUH TPY3.
JKcnepuMeHTaNbHass padora Ne4. lcnonb3ys mratuB ¢ My(pTOM W JIANKOW,
TUHAMOMETp ¢ mpeaenom udmepenust SH, npyxuny Ne 1, nuneiiky, Habop rpy30B 10
100r, cobepuTe SKCIEPUMEHTAIBHYIO YCTAHOBKY JJISi MCCJICJOBaHUS 3aBUCHUMOCTHU
paCTSKEHUS IPYKUHBI.
JdKcnepuMeHTaNbHass padora NeS. lcnonb3ysa kapeTky (OpycoOK) C KPIOUKOM,
JUHAMOMETp, J1Ba Tpy3a, HAIMpPaBISIOLIYI0 pEHKy, cOOepuTe SKCIEPUMEHTAIBHYIO
YCTaHOBKY JUIS HM3MEPEHMs] pabOThl CHIIbI TPEHUS CKOJBKEHUS TPHU ABUKCHUU
KApETKH C IPy3aMH MO MOBEPXHOCTU PENKHU Ha paccTtosiHue 40 cM.
JkcnepuMeHTaNbHass padora Ne6. lVcmonb3ys kapeTky (OpycoK) C KPIOUKOM,
JUHAMOMETp, Habop U3 TpEX TPYy30B, HAMpPABIAIOIIYIO peiiky, colOepure
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY JUISI MCCIIEIOBAHUS 3aBUCHMOCTH CHJIbl TPEHUS
CKOJIB)KEHUSI MEXIY KapeTKOM M IMOBEPXHOCTHIO TOPU3OHTAIBHOW PEMKHU OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.



JKcnepuMeHTaIbHass padora Ne7. Mcnonb3ys kapeTky (Opycok) € KpPHOYKOM,
JTUHAMOMETp, JiBa TPy3a, HAIpPaBJSIOLUIYI0 pEHKy, COOepUTe 3KCHEPUMEHTAIbHYIO
YCTaHOBKY JJI1 U3MepeHUsi Kod(DPUIMeHTa TpeHUsI CKOIBKEHHSI MEXIY KapeTKOW U
MTOBEPXHOCTBIO PEUKHU.

JdkcnepuMeHTaNbHas padora Ne8. cnons3ys uctounuk toka (4,5 B), BonbTMeETD,
KJIIOY, CO€TMHUTEIbHBIE TTPOBO/JIA, PE3UCTOPHI, 0003HaueHHbIe 1 R 1 2 R, mpoBepbTe
DKCIIEPUMEHTAJIBbHO  MPAaBHJIO  JUISl  JJEKTPUYECKOTO  HANpsDKEHHS  [pU
MOCJIEIOBATEILHOM COEUHEHUU ABYX ITPOBOIHUKOB.

JKcnepuMeHTadbHasgs padora Ne9. Vcnonp3ys HMCTOYHHUK TOKA, BOJBTMETP,
amIepMeTp, K04, PeocTaTr, COCIWHUTENbHbIE MPOBOJAA, PE3UCTOp, 0003HAYCHHBIN
R1, cobepute SKCHEPUMEHTAIBHYIO YCTAaHOBKY JUISI OINPEACICHHUs] MOIIHOCTH,
BbIACIISIEMON Ha pe3uctope. Ilpu momonm peocrara yCTaHOBUTE B LIEMIHA CHIIY TOKa
0,3 A.

OxkcnepuMenTanbHass padora Nel(. CobGepure 3KCIEPUMEHTANIBHYIO YCTaHOBKY
JUIsL  OIpeneseHus] paboThl AJIEKTPUUYECKOTO TOKA, COBEPIIAEMONl B pE3UCTOpE,
UCIIONB3yd  UCTOYHUK  TOKA, BOJBTMETpP, AaMIEpMETp, KIKY, PEOCTarT,
COEMHUTENbHBIE IPOBO/A, pe3ucTop, o0o3HaueHHbI R 2. [Ipu momomm peocrara
yCTaHOBUTE B 1lenu cuity Toka 0,5 A. onpenenure paboTy B TEUEHUU 5 MUH.
JdkcnepuMeHTanbHass padora Nell. Hcmonws3ys coOuparoniyro JMH3Y, SKpaH,
JUHENKY, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY ISl ONPEIEICHUS ONTHYECKOM
CWJIbI JINH3BI. B KauecTBe HCTOYHMKA CBETA UCIOJIB3YWTE CBET OT YAAIEHHOTO OKHA.
Hcnonb3yst coOuparoulyro JMH3Y, 3KpaH, JIaMIly Ha IOJCTaBKe, CIaij «MOJEIb
NpPEeIMETa», HCTOYHUK TOKA, COCIUHUTENbHBIE NIPOBOJA, KIIOY, JIMHEIKY, codepure
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY I MCCJIENIOBAHHUS CBOMCTB HM300pa)KeHUS,
MOJIy4EHHOTO € TMOMOILIBIO COOMPAIOIIEH JUH3bI OT JaMIbl, PACIOJIOKEHHOH OT
LIEHTPA JIMH3bI HA PACCTOSHUU 15 cM.

JdKcnepuMeHTaNbHas padora Nel2. Vcnons3ys mraTuB ¢ MyQTOM U JTaNKOU, TPy3 €
MPUKPEIUIEHHOW K HEMY HHTBIO, METPOBYIO JHHEHWKY U CEKyHIOMEp, coOepure
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY JJII HMCCJIEIOBAaHUS CBOOOJHBIX KOJeOaHMi
HUTSAHOTO MasTHHKa. Onpenenute Bpems st 30 TOJHBIX KOJIEOAHUN U TOCUHUTANTE
4acTOTy KoJIeOaHUM I ciiydas, Korja JaauHa HUTH paBHa 50 cm. (1 m)
JKcnepuMeHTadbHass padora Nel3. Hcnonb3ys psluar, Tpu Tpy3a, WITATUB U
JTUHAMOMETp, COOEpUTE YCTAHOBKY JJIS MCCIEIOBAaHUA pPABHOBECUS phiuara. Tpu
rpy3a MOABEChTE CIEBAa OT OCH BPAILEHHUS pbluara CiIeAyIOIIUM 00pa3oM: JBa Ipy3a
Ha pacCTOSIHUM 6 CM M OJWH Ipy3 Ha paccTosiHuu 12 cMm ot ocu. Onpenennute MOMEHT
CUJIbI, KOTOPYIO HEOOXOAMMO MPUIIOKHUTh K MPABOMY KOHIY pbluyara Ha pacCTOSIHUH 6
CM OT OCH BpallleHHs pblyara A TOro, 4yToObl OH OCTaBajCsi B PAaBHOBECHH B
TOPU30HTAJIBHOM IOJIOKEHUU.

JdkcnepuMeHTaNbHas padora Nel4. Mcnonb3ys mratuB ¢ My(pToi, HENMOIBHKHBIN
OJIOK, HUTb, IBa TPpy3a M JUHAMOMETP, COOEpUTE IKCIICPUMEHTAIBLHYIO YCTAaHOBKY
JUTSL U3MEpPEHUs padOThl CUJIbl YIPYTOCTH NPU PABHOMEPHOM MOIBEME TPY30B C
UCIIOJIb30BaHUEM HEMOABMKHOTrO Osioka. Onpenenure paboTy, COBEPIIAEMYIO CHUIION
YIOPYTrOCTH MPU MOABEME TPY30B Ha BbICOTY 10 cm.
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