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Pabouast mporpamMmma Kypca BHEYpPOYHOU AesATEIbHOCTH «TpymaHbie Bompochl ¢u3uku. 7-9
kiaaccel» (manmee — [Iporpamma) BKIIOYAET MOSICHUTENBHYIO 3allUCKY, COAEp)KaHHEe OOydeHus,

IIAaHUPYEMBIC PE3YIbTATEI OCBOCHUSA IIPOI'paMMbl, TEMAaTUYCCKOC IIJIAHUPOBAHUC.

INOACHUTEJIbHAS 3AIIMCKA

O0mas xapakTepuCcTHKA Kypca

Pabouass mporpamMMa Kypca BHEYPOUHOM JeSTENbHOCTH «TpyaHble BOMPOCH (DU3MKK»
pazpaboTana B  COOTBETCTBUHU ¢  TpeOoBaHUSAMHU  (eACpATBHOTO  TOCYJapCTBEHHOTO
00pa3zoBaTenbHOr0 cTaHaapTa ocHOBHOTO oOmero oopazopanus (PI'OC OOO) u HampaBiieHa Ha
OpraHu3anuio oO0y4deHus: (U3MKE, BBIXOMSIIETO 3a paMKu ¢eaepaibHOil pabodeil mporpaMMel 1o
¢usuke ocHoBHOTO 0011IeTO 0OpazoBanus (OPIT OOO) 6a30BOro ypoBHs, ¢ Y4€TOM HCIOIB30BaHUS
BUJIOB JICATEIBHOCTH O0YYaIOIINXCs, OTJIMYHBIX OT YPOUHBIX.

[Tpu pa3pabotke [IporpaMMbl yUUTHIBAIUCH CIEAYIONINE JOKYMEHTHI:

— pacnopsbkenue [IpaButenscrBa Poccuiickoit @eneparuu ot 19 Hosiopst 2024 r.
Ne 3333-p «OO0 yTBep>KICHHH KOMIUIEKCHOTO IIJIJaHA MEPONPHUSITHH MO IMOBBIIMICHUIO KadyecTBa
MaTEMaTUYECKOI0 M E€CTECTBEHHO-Hay4HOro oOpasoBaHusi Ha mnepuon ao 2030 rogay;

— nucbMo MuHuctepeTBa npocsenieHus Poccuiickoit @enepanuu ot S uronsg 2022 1. Ne
TB-1290/03 «O HampaBlIeHHH METOIUYECKUX PEKOMEHIAIMI» MO OPraHU3aluU BHEYPOUHOM
JNEATCIIbHOCTH B paMKax peamu3alii  OOHOBICHHBIX  (JeIepallbHBIX  TOCYAapCTBEHHBIX

O6paBOBaTCJ'IBHBIX CTAaHAApPTOB HAYAJIBHOI'O 06]1_[61"0 1 OCHOBHOT'O O6H_ICFO O6pa3OBaHI/I$I.

AKTYyaJIbHOCTb Kypca

B ycrnoBusix peanuszanuy CTPATETMYECKOM 3aJayd 10 JOCTMIKEHUIO TEXHOJIOTMYECKOTO
CyBEpeHHUTETa CTpaHbl mepen (U3MUECKUM O00pa3oBaHMEM B YHCIIE TJIABHBIX TOCTABJICHBI
CIeyIoIINe LIeH: TOITOTOBKA 00yJaroIuxcs B mpoiiecce o0ydeHus Gpusnke K BEIOOpy mpodeccutd,
CBSI3aHHBIX C Pa3BUTHUEM E€CTECTBEHHBIX HAyK W  TEXHOJIOTMH;  pa3BUTUE  TBOPUYECKUX U

HCCIIEA0BATEILCKUX  CIIOCOOHOCTEH



oOyuaromuxcsi. BaXHBIM KOJMYECTBEHHBIM I1OKa3aTelleM IIOBBILIEHUsS HUHTepeca K (pusmke
SBISICTCA  POCT KOJHMYECTBA BBIMTYCKHUKOB, BBIOMpAOMUX (HU3UKY Ha TrOCyIapCTBEHHON
UTOTOBOW aTTECTALIHH.

OcBoenue IIporpamMMbl ciocoOCTBYET MOBBILIEHUIO MOTHBALIMK 00YYAIOLIMXCS K U3YUEHUIO
¢u3uKy, TMO3BOJMSET UM HA MPAKTHKE IO3HAKOMUTHCS C€  (PU3HUECKUMH  SIBJICHUSAMH,
HKCIEPUMEHTAIBHO M3YYHUTh (DPU3NYECKHE 3aKOHOMEPHOCTH, Pa3BUTh MMEIOIIMECS M MPHOOpECcTH
HOBBIC IMPAKTUYECKHE YMEHHUS W HAaBBHIKM B OOJACTH IJIAHUPOBAHUS, MOJATOTOBKH, NPOBEICHHMS,
aHamM3a U MHTEpPIpeTanuu (U3NIECKOT0 IKCIEPUMEHTA, HAYUUTHCS MPHUMEHSATh TEOPETUYECKHE
3HAHUS ISl 00BsICHEHUsT (PU3NUECKUX SBJICHHHA U MPOLECCOB, HE TOJIBKO IS PELICHUST PACUETHBIX
3aJ1a4 BBICOKOT'O ¥ OJIMMIIMAJHOTO YPOBHEH CIIOKHOCTH, HO M B CUTYallUsAX )KU3HEHHOI'O XapakTepa.
[Tpenycmotrpennsie [Iporpammoil BUbI AeATeNbHOCTH (MHIUBUAYaJIbHAS U TPYIIIOBAst IPOEKTHAs U
UCCIIeI0BaTEbCKas JIeTEIbHOCTh) CIIOCOOCTBYIOT Pa3sBUTHIO MO3HABATEIbHBIX, PErYJISATUBHBIX U
KOMMYHHUKaTUBHbIX YMeHMH oOydaromuxcsa. [IporpamMma coOTBETCTBYeT ujee NPUKIAJIHON
HalpaBJIEHHOCTH, KOTOpas, B YHWCIE JApPYruX HJICH, IMOoJo’)KeHa B OCHOBY Kypca (pU3MKH,
U3y4aeMOro Ha ypOBHE OCHOBHOI'O OOILEro 00pa3oBaHMsL.

Kypc Moxer ObITb BocTpeOOBaH O0OydYalOLIMMMCSA, KOTOpbIE HMEIOT HMHTEpeC K
U3ydeHHI0 (U3UKH, TOTOBATCS K YYaCTHIO B  OJUMIHMAAAX IIKOJIBHHUKOB MO (pu3mKe,

IUIAHUPYIOT yriIyOJeHHOe N3ydeHue GU3UKHN Ha YPOBHE CPEJHET0 00IIero oOpa3oBaHusL.

Henb u 3axa4u Kypca

Peanmzanus BHEYPOUYHOU JICSITCIbHOCTHU SIBJISICTCS HEOThEMIIEMOM YacThIO
o0pa3oBaTenbHOTO TIpoliecca, obecreynBasi B TOM UHWCJIE€ BO3MOXHOCTH (DOpMHpOBAHUS
00pa3oBaTeNbHBIX MPOTPaMM Pa3IMYHOTO YPOBHS CIOXHOCTH W HAMpaBICHHOCTH C YYETOM
00pa3oBaTenbHbIX TOTPEOHOCTEN U CTOCOOHOCTEH 00yUarONIMXCsl, BKIIOYasi OJapeHHBIX AETEH.

Heap Ilporpammel — obecneunTh HHIUBUIYyaTbHBIE MOTPEOHOCTH OOYUYAIOUTUXCS B

U3Y4YeHUU (U3MKH, B YCIOBUSAX, KOIJla Yy4YeOHbIH IUIaH



00pa3oBaTeNbHONW OpraHM3alyy IpelycMaTpUBaeT W3ydeHHe Yy4eOHOro mpeamera
«®Du3nKa» TOJIbKO Ha 6a30BOM YpOBHE.

[Tporpamma paspaboTaHa ¢ yd4eToM peKoMeHIanui (enepaabHO padodyeil MmporpaMMeI
BOCIMTAHMUS. B  4YacTHOCTM, OHa Y4YUTBHIBA€T IICHXOJIOTO-IIENArOTUYECKHME OCOOEHHOCTH
COOTBETCTBYIOILIEH BO3pAaCTHOM KaTteropuu odydarommuxcs. [Iporpamma cioco6cTByeT JOCTHKEHUIO
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS 00pa30BaTEJIbHON MPOrpaMMBbl MO (pU3HUKE B COOTBETCTBUH C
®OI'OC OOO u COOTBETCTBYET CIACAYIOMIMM OCHOBHBIM HAMPABJICHUSAM BOCIIUTAHUSA:

1) naTpuoTHyeckoe BOCIMTAHUE: LIEHHOCTHOE OTHOLIEHHE K JOCTHIKEHHAM POCCHHCKHX
YUEHBIX-(DU3HUKOB;

2) rpaxmaHcKoe u JTyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:! TOTOBHOCTh K
AKTUBHOMY Y4YacTHIO B OOCYX/JIEHUU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MIPUMEHEHUEM JOCTUKCHUH (PU3UKU;

3) HeHHOCTH HAYYHOTO MO3HAHMS: OCO3HAHHE IIEHHOCTH (DM3MYECKOi HAYKM KaK MOIIHOTO
WHCTPYMEHTA II03HAHMS MHpPA, OCHOBBI pa3BUTUA TEXHOJOTHMH, Ba)KHEHIIEH COCTaBIAIOIIECH
KYJIBTYpPbI; OPUEHTAIUs B JACSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAY4YHBIX IMpPEICTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSA MPHUPOABI; pPA3BUTUE HAYYHOW JHOOO3HATENBHOCTH,
MHTEpeca K UCCIIeIOBATEIBCKOM 1eATEIbHOCTH;

4) TpynoBoe BOCIHTAHHE: HHTEPEC K MPAKTUYECKOMY M3YdeHHIO TPO(eccHii, CBA3AHHBIX C
bu3uKoii;

5) skonoruueckoe BOCTHTAHME: OPHEHTALMS HA TpUMEHEHHe (U3MYECKUX 3HAHHUM UIs
pelieHus 3a/1a4 B 00J1aCTH OKPY’Katoled Cpebl.

N3yuenue Kypca HampaBieHO Ha (POpMUPOBAHUE Y 00YYaAIOIINXCS:

— cucteMbl (U3NYECKUX 3HAHMM Kak CHCTEMOOOpa3ylollero KOMIIOHEHTa eCTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, KaK OCHOBBI Il TOHHMMaHUs (U3NYECKOM CTOPOHBI SIBJICHHMN
OKPYXaroIllero MUpa;

— MHTepeca Ha IpoI0JKeHne 00y4YeHUs Ha YPOBHE CpeTHEro o01iero oopa3oBaHMms.

B pamkax perieHust o0CHOBHBIX 3a7au [Iporpammbl JOKHO ObITH 00€CTIeUeHO:



— TpuoOIIeHNE o0yJaromuxcs K CaMOCTOSITSIILHOU [O3HABaTeIbHOU U

HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH, K HAYYHBIM METOAAaM ITO3HAHU A,

— ¢opMupoBaHHE Yy OOYYAIOIIUXCS MOTHBAIMM M PAa3BUTHE CIIOCOOHOCTEH K M3YYCHUIO
bu3uKy;

— ¢opMupoBaHHEe Y OOy4YalolmUXcs YMEHUH OOBSACHAT, W  OICHUBATH SIBJICHUS
OKPYKAIOIIET0 MUPA, UCIIONB3Yys 3HAHUS U OIBIT, MOJTYYCHHBIC TPU U3YYCHUH (QU3HUKH, IPUMEHSTh

UX [P pelIeHUH MPo0OieM B OBCEIHEBHOM JKU3HU U TPYAOBOH JEATEIbHOCTH;

— OCO3HaHWE OOYYAIOIIMMHCS IICHHOCTH (HU3MYECKHX 3HAHUN B IKU3HU UEJIOBEKa,
MOBBILICHHE YPOBHS HSKOJIOTMYECKON KYJIbTYPhl, HENPUSATHE JCHCTBHUM, NPUHOCSIIIUX Bpes
OKpYKarolllel cpejie ¥ 3J0POBbIO JIIOICH;

— mpuoOpereHne OOYy4aIOIIMMHUCS OIbITA CAMOIIO3HAHMS, KIIIOUEBBIX KOMIIETEHIIUMH,

H€06XOI[I/IMI)IX AJId Pa3IMYHbIX BUAOB ACATCIIbHOCTH.

MecTto Kypca B 00pa3oBaTeibHOM IpoLecce

Bo ®I'OC OOO nns o0s3aTensHOr0 OOy4eHHS YTBEPHKIEHBI JBAa YPOBHS OCBOCHUS
pabouux mporpamm mo ¢usuke: 0a30BBIA W YIIIyONeHHBIM, HauuHas ¢ 7 kiacca. ComepxaHue
nporpaMMel 1o ¢usuke (yrryOJIeHHBIM YPOBEHB) HAIPABICHO Ha YIOBJICTBOPEHHUE MOBBIMICHHBIX
3aMpoCcoB O0YYAIOMINXCs, CTPEMSIIUXCS K 0oJiee TITyOOKOMY OCBOEHHUIO MPEIMETHBIX PE3yIbTaTOB.
[TporpamMma kypca BHEypouHOU aearenbHOcTH «TpynHbie Bompochl (HU3UKK» HaIlpaBieHA Ha
pacuimpeHre 3HaHUM 00ydJaromuxcsi 1Mo (U3MKE JUIsl KJIAaCCOB C 0a30BBIM YPOBHEM OOy4YEHUS
¢dusuke.

TemaTnyeckoe MIaHUPOBAHHUE B MPOTPaMME Kypca BHEYPOUHOU JESITEIbHOCTH
«TpynHbie BOMIPOCH! (PU3HUKI» COCTABIEHO TaK, YTO PacCIpelie]IeHHe COAEPKATEIbHBIX Pa3/esioB B
HEM CHHXPOHH3UPOBAHO C 00s3aTENIbLHON MporpaMMoii 6a3oBoro ypoBHs. Peanuzarus comeprkanus
npeayaraeTcss B opMax U BHAAX ACSATEIBHOCTHU, OTIIMYHBIX OT YpouHbIX. ClielyeT OTMETHUTb,
YTO JAaHHBIA KypC BBICTPAMBAETCS HE TOJIBKO HAa PACIIMPEHUU (PU3MUECKOTO COJEpPKAHUS

0a3oBoro YPOBH:, HO U HAa NOBBIMICHUN YPOBHSA CIIOKHOCTH 3a/ida4d, IpCAJIaracMbIX U PCIICHUA.



PabGouass mporpamma Kypca BHEYPOUYHOH JeATEeIbHOCTH «TpyaHBIE BOMPOCH (PU3UKU»
npelHa3HayeHa i peanu3anuu B 7-9 kmaccax. DopMmbl  JIEATENBHOCTH O0YyYarOIIUXCS
MPEeAyCMaTPUBAIOT aKTUBHOCTh M CAMOCTOSATEIBbHOCTh, COUYETAIOT MHANBUIYAIbHYIO U TPYNIOBYIO
dbopMbl  pabOTBI, OTIAUYAOTCS OT YPOUYHBIX Oo0Jiee WIMPOKUM HCIOIH30BAHUEM IIKOIHHOTO
(buU3MYECKOr0 AIKCIEPUMEHTAa, HCCIEIOBATEIIbCKOM M IMPOEKTHOM  JEeATeNIbHOCTH, PELICHHEM
HeCTaH/AapTHhIX 3amad U Ap. CTpyKTypupoBaHHE TeMaTHYeCKOro IutanupoBanus B I[Iporpamme
COOTBETCTBYET IMOPSIIKY U3YUCHUS PA3/eTOB U TeM (U3UKH 0a30BOTO ypOBHS B OCHOBHOM MIKOIIE,
TEM CcaMbIM OO€CIEeUUBACTCS MPEEMCTBEHHOCTh YPOYHOM M BHEYPOUHOM JEATEIBHOCTH H
BO3MO>KHOCTh OCBOEHHSI IPOTPaMMBbl B TPYIINax MePEMEHHOTO COCTaBa.

Peanuzamus Ilporpammbsl mpedmnonaraeT codeTaHWe pa3IUYHBIX BHUJOB JESITEIbHOCTH
oOydaromuxcs. s TpymmoBoil paboThl MPEIyCMOTPEHBI: JUCKYCCHH, padoTa HaJ MPOCKTaMH
(BBIOOp TEMBI MpOEKTa, IJIAHUpPOBaHUE paldOT, pacmpeiesieHhe poJie, B3aMMOOIEHKA TMIpU
BBITIOJIHEHUH TPYIIOBBIX MPOEKTOB); MOHTAX 3KCHEPUMEHTAIBHBIX  YCTAHOBOK;  IPOBEACHHUE
buznueckux U3MEpPEHUIl MO/ PYKOBOJCTBOM YUYHUTEINS; OOCYKIeHHE (U3MUECKUX SBICHUN U
poleccoB; 000CHOBaHME MOJIENeN MpU PEUICHUH PACYeTHBIX 3a1ady. B mHauBHIyansHOU paboTte
IpOrpaMMOM  TIPEIYCMOTPEHBI: 00pabOTKa W HMHTEPHpPETalds Pe3yJbTaToB  (PU3UIESCKUX
W3MEPEHHM; MOCTPOCHUE YCTHOTO WM MHUCHbMEHHOTO OOOCHOBAHMS MPHU PEIICHUU KaueCTBEHHBIX
3aja4, 3aliCh CHUCTEMbl YpAaBHEHUN U BBIIIOJHEHHE MATEeMATUYECKUX PACUYETOB IMPU PEHICHUU
3a/1a4; TOWCK, WHTEpIpeTanus, MpeoOdpa3oBaHHe W TpHUMEHEHHE HWHQPOpPMAIMH €CTeCTBEHHO-
HAy4HOTO cojiep:kaHus. Takue BUABI ACSITEILHOCTH MTOMOTAIOT Pa3BUBATh Y 00 yUaIOIIUXCS, C OJTHOM
CTOPOHBI, HABBIKM BOCTIPUATHS HOBOM HMH(OpPMAlUM TPH Pa3TUYHBIX CIIOCO0axX €€ MoJjauu, a c
JIpYyrol — aKTUBHOCTb, CAaMOCTOSITEJIBHOCTh M TBOpUeckoe Hayano. Peanuzauus [Iporpammsbl
CIOCOOCTBYET HE TOJNBKO PACHIMPEHUIO 3HAHUN U YMEHUH oOyyaronuxcs B o0jgactu UMK (4TO
OPUEHTHPYET Ha BBIOOP TEXHOJIOTMUECKOTO (MHXKEHEPHOro) mpoduiis B CpeaHed IIKoJie), HO U

Pa3BUTHIO Y HUX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUII.



[Iporpamma kypca paccumtana Ha 102 dvaca B TedeHue Tpex JieT oOydeHuss B 7-9
KJlaccax MpH IPOBEAECHUM 3aHATUH OAMH pa3 B HeleNo mo 1 akajgeMuyeckoMy dacy kaxzaoe. B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHM pealu3alid OCHOBHOW 00pa3oBaTelIbHOH MpOrpamMMbl U
KOJINYeCTBa 00yUarOMUXCs NOIMycKaeTcs (popMUpOBaHUE YUEOHBIX IPYIIT U3 00YJaIOUINXCS pa3HBIX
KJIaCCOB B Ipezenax oAHoi mapajuienu. [IporpamMmma MOXKeT peaau30BbIBaTbCS 00pa30BATENbHOM
OpraHu3aleil caMOCTOATENIbHO JMOO Ha OCHOBE B3aUMOJEWCTBUS C APYTUMH OpPraHU3ALUSAMU,
OCYILECTBIISIOUIMMU 00pa30BaTENbHYIO AESITEIbHOCTD.

[TIpu peanuzamuu Ilporpammbl 3amavya yduTess COCTOMT B TOM, 4YTOOBI CO31aTh IS
o0yyaromuxcsi HeOOXOJUMbIE YCJIOBUS AJIs HNPUOOPETEHUs M Pa3BUTUS YMEHUH, CBSI3aHHBIX C
IPOBEIEHUEM SKCIIEpUMEHTOB. [ pemieHus 3Toi 3ajaund HEOOXOAMMO Haluyue B KaOuHeTe
¢u3ukn  craHAapTHOro  O00OpYIOBaHHWS,  KOMIUIGKTYIOIIMX U  PACXOIHBIX MAaTepHalioB,
TpeOyrommxcsl Ui MpoBeAeHHUs dKcnepumenTta. [lepeyenp mpemiaraeMbix pabot chopMupoBaH
TakUM 00pa3oM, YTO IOATOTOBKAa K HMX IPOBEACHUIO HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX
3aTpyIHEHHUI — Bce HeoOxoaumoe [yt peanu3anuu IIporpaMmel, Kak npaBuio, JUO0 HAXOJUTCS B
KaOuHeTe PU3UKHU, JTUOO0 JOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXOJIE.

Bropas 3amaua yunrens no peanusamyu [IporpaMMel cBsizaHa ¢ BO3MOYKHOCTBIO TIOMCKA,
00paboTKH U TIpeICTaBIICHUS UH(pOpMAIIMK HAYYIHOTO COZIep KaHUS

IpU OpraHu3allMy TPYNIOBOM NPOEKTHOM M HCCIIeAOBATENbCKOM aedTenbHOCTH. Jls
YCIIEIIHOM peanu3aliy CIIEHapUeB MPOEKTOB PEKOMEHYETCsl MCHOJb30BaTh NEPCOHATIbHBIE
KOMITBIOTEPBl C  YCTAaHOBJIIEHHBIMH  O(QHCHBIMH  TPOrPaMMaMH U JOCTYIIOM K

cetr MIHTEpHET (KaK MUHIMYM OJINH KOMITHEOTEP JIJIsl KaXKIOH TPYIIITHI).

[To ycMOTpeHWIO y4HTENsT HEKOTOphIe 3aHSATHS MOTYT OBITh HCKIIFOYEHBI WIIH
3aMeHeHbl. )i TIOBBIMICHUST MHTEpeca K MPAKTUYECKOMY HM3YYEHHIO Tpodeccuii, CBA3aHHBIX C
bu3ukoif, pekoMeHayercs BHeCcTH B [IporpamMmy permoHanbHbI KOMIIOHEHT: HKCKYpCHM Ha
MECTHbIE NOpPEINpUATHS, B pPErHOHAJIbHBIE My3€d, BY3bl M KOJUIGIKHM TEXHUYECKOU

HaIpaBJICHHOCTHU.



COJAEP)KAHUE OBYUEHUA

7 KJACC

Pa3nen 1. ®u3uka u ee poJib B NO3HAHUYN OKPY:KAKIIETr0 MUpa

®u3znka — OCHOBA Pa3BUTUSA TEXHUKW U TexHoJoruil. Du3nyeckue BETUYMHBI M HX
u3mepenue. Kraccupukanms wu3MepuTenbHbIX NpHOOpoB. IlorpemHocTs MmpsiMOro H3MEpEHUs.
I/IHTepBaJIBHOC NpeaACTaBJICHUC MOrpCIIrHOCTU HU3MCPCHHUA. ITonsTue 0 MIOrpCmHOCTH
KOCBEHHOT'0 U3MEpeHHUs. MeTo 1 rpaHull Ui OLIEHKH MOTPEUTHOCTH KOCBEHHOT'O U3MEPEHUSI.

IIposedenue sxcnepumenma:

W3mepenne TemMneparypsl IPU IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATYPBHI.

N3mepenue o0beMa  TBEpIOIo Tela C  IOMOIIBIO MEH3YPKH, 3aImch
MOrpCIIHOCTU U3MCPCHUA.

H3mepenus pa3MepoB MajiblX 0ObEKTOB C YKa3aHHEM IOTPEITHOCTH KOCBEHHOTO U3MEPEHUS.

I'pynnossie npoexmul 0 UICTOPUU PA3BUTHS KOCMOHABTUKHU.

Pa3nen 2. [lepBoHayaibHble CBeeHHs 0 CTPOEHHH BelecTBa

BpoyHoBckoe TIBIDKCHHE. ArperatHbie COCTOSIHHUS BEIIIECTBA. [Tonsitue
0 KpUCTAINTNYECKUX U aMOP(HBIX TBEPBIX TeslaX. AHU30TPOIUS CBOMCTB.

IIposedenue 9KCHEePUMEHMA.: ONMBITHI MO  HAOJIIOAECHUIO OpOYHOBCKOTO
IBIDKEeHUS U i dy3un.

Ipaxmuueckas paboma 1o nocTpoeHuto kpucramwmueckoit permerkun NaCl u npyrux

BCIICCTB U 00BSICHEHHIO AHU30TPOIINU CBONCTB.

Pa3znen 3. /IBu:keHue U B3aMMOAeHCTBHE Tel

Cpennsisi ckopocTh. PasHble crmocoObl omucaHus ABWXKEHUS (TaONHUHBIA, TpadudecKuii).
I'padmkr 3aBUCHMOCTEH BEJIMYMH, OMHUCHIBAIOIINX paBHOMEpHOE IBIkKeHHEe. CMeCcH W CIUIABHI.
[ToBepxHOCTHAass u JuHEWHas TMIOTHOCTh. Cuma ympyroctu. Cuila TpeHUs CKOJBKEHHS.

PaBHOnelcTBYIOIIASA CHIL.
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IIposedenue sxcnepumenma:

W3mepenne cpenHei CKOPOCTH (mBIOKEHHE MOJIEIH AIIEKTPUIECKOTO
ABTOMOOWIIS, CKOJIbKEHUE OpycKa 10 HAKJIOHHOM MJIOCKOCTH U JIp. ).

HccnenoBanue 3aBUCUMOCTH CPEIHEH CKOPOCTH OpycKa MpH €ro JBUKCHHH BHU3 11O
HAKJIOHHOH IJIOCKOCTH OT yIJIa HAKJIOHA TUIOCKOCTH.

M3mepeHne  JKECTKOCTH  OJHOW  TPYKUHBI M JKECTKOCTH  JIBYX  MPYXKHH,
COCMHEHHBIX MEXly cO00M Moce10BaTeIbHO HIIH MapauIeIbHO.

HccenenoBanue pacTsiKeHUS IPYKUHBI OT MacChI ITOBEIINBAEMBIX I'PY30B.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHITBI HOPMAJIbHOTO JIaBJICHUS U
HE3aBUCHMOCTH OT TUIOIIA/IHA TOBEPXHOCTH CKOJIBKEHHUSI.

[IpencraBieHne pe3yabTaToOB HCCICIOBAaHUN B BHIE I'paMKOB C yKa3aHUEM

IIOTPELIHOCTEN MPAMBIX U3MEPEHUI.

Pa3nen 4. JlaByieHue TBEPABIX TeJI, "KUTKOCTEH U ra3oB

JaBnenue TBEPJIBIX Ten.  ['mapocrarmyeckoe JTABIICHUE B JKUJKOCTH.
ATMocdepHoe naBneHue. BoiTankuparomnias cuia.

IIposedenue sxcnepumenma:

HccenoBanre 3aBUCHMOCTH JIaBJICHUS, OKa3bIBAEMOTO YEJIOBEKOM Ha IIOJ, B
3aBUCHUMOCTH OT IUIOLIAa/IU Onopbl (OOCHKOM, Ha KaOJlyKax | T. I1.).

HccnenoBanue 3aBUCUMOCTHU THJIPOCTaTUYECKOTO JTaBIEHUS B KHUJKOCTU
oT r1youHs! (¢ momortibio U-00pa3Horo MaHOMETpa U JaT4HKa).

Hab6monenue nposiBnenus atMocepHOTo 1aBIeHus!.

HccnenoBanue 3aBUCUMOCTH aTMOC(epHOTO JTABJICHUIO OT  BBICOTHI
OTHOCHUTEIIbHO MTOBEPXHOCTH 3EMIIH.

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOAEe OT oObeMa MOTPY>KEHHOH B JKUIKOCTb
YacTH Tena.

HnousuoyanvHole npoekmol.

Kax Be1OpaTh 00yBb 17151 310pOBbsi?

I/ICTOpI/ISI BO3yXOINTaBaHUA U IPUMCHCHHUEC COBPEMCHHBIX a3pOCTAaTOB.
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N3yyenne  mpuHimmna — paboTel  OaTHCKagoB, Oatuchep U ocoOeHHOCTEH

CTPOCHUA FHY6OKOBOI[HBIX JKNBOTHBIX.

Pa3nes 5. PaboTa u MOIIHOCTB. DHEpPrus

[Tonucnact. ITpocThie MeXxaHU3MBI B IPUPOJIE U TEXHUKE. 3aKOH COXPaHEHUS MEXAHUYECKOU
JHEPIUH.

IIposedenue sxcnepumenma: MPOBEPKa yCIOBUS PABHOBECHS pblUara.

Pewenue IKCnepumennmailbHovlx 3a0ay Ha COCOAUHEHUA OJIOKOB.

8 KJIACC

Pa3nen 6. TenioBble siBJIEHUS

ANIOTpONHBIE Mo IU(UKAITUT yriaepoaa. [ToBepxHOCTHOE HaTSDKEHUE,
CMaYMBaHHE, KaMWJUIApHBIC siBNeHUSA. Ko pummeHT moBepXHOCTHOTO HATSHKCHHUSL.

TemooOMeH U TeraoBoe paBHOBecue. 3akoH HeioTona—Puxmana. YpaBHeHHE TEIIIOBOTO
Oananca.

H3meHenne BHyTpeHHEH sHepruu mpu ($a3zoBbIX mepexofax. ['paduueckoe mpeacraBieHue
MIPOIIECCOB HArPEBAHUS/OXJIAXKICHHS BEIESCTRA.

TennoBele ABUraTesld W 3amuTa OKpYXKaroled cpenbl. TeruoBele MOTEPU B
TEIJIOCETSIX.

IIposedenue sxcnepumenma:

BripammBanue KpUCTaIOB MOBAPEHHOM COJIM UM MEAHOTO KyIopoca.

OnbITHI, JIEMOHCTPUPYIOLLINE ITIOBEPXHOCTHOE HaTSDKEHUE, KalWUIIpHbIE
SIBJICHUS W SIBJICHUS] CMAYMBaHUS.

HccnenoBanue mpoiiecca TEMI000MeEHa MPY CMEIIMBAHUHT XOJIOAHOU U ropsueit
BOJIBL.

UccnenoBanue GpazoBbIX IEPEXOIOB.

I pynnogvie npoexmul IO TEMaM:

[Iporno3upoBaHue 3KOIOTUYECKUX MOCIEICTBUN UCIOJIb30BAHUS JIBUTATENCH
BHYTPEHHETO CTOPaHUsI.

[IporHo3upoBaHue KOJOTHUYECKUX IMOCIEACTBHI MCIOIB30BaHUS TEIUIOBBIX U

TUAPO3JIEKTPOCTAHIUH.
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Paznes 7. DiiekTpryeckne M MATHUTHBIE SIBJICHUSI

Onektpuzanus tei. 3akon Kynona. Dnexrpudeckoe nose. /]C B 1enu mocToSIHHOTO — TOKa.
3akon Owma g TOJAHOM 1enu. OJIeKTPUYECKHE IIeTH U MOTPEOUTENN AIIEKTPHYECKON
SHEPTHH B OBITY.

JleiictBue  MarHUTHOrO IOJIA HAa  OPOBOAHMK ¢  TokoMmM. Cuna  Amnepa u
onpenenenue ee HanpaieHusa. Cuna JlopeHua M omnpezeleHUE €€ HampaBlIeHUs. Y CKOPUTEIN

3apsHKCHHBIX YaCTHII.

OnexTporeHepatop. CrocoOb! MOTyYSHHS dIEKTPUIECKON SHEPTHH.

IIposedenue sxcnepumenma:

DnekTpu3anyst u 00BSCHEHHE dIICKTPU3ALNH TEJl, B3aUMOICHCTBHIE 3apSHKCHHBIX TeEll.

[IpoBepka mpaBmiIa CIOKEHHS HANPSHKEHUH IMPU TOCIEAOBATEIbHOM COCAMHEHHU ABYX
PE3UCTOPOB, IPABMIIA TSI CHIIBI TOKA NIPH apauIeIbHOM COEANHEHNH PE3UCTOPOB.

Omnpenenenne 3/1C 1 BHyTpEHHETO CONPOTUBIIEHUSI UICTOYHMKA TOKa. [IpoBepka

BBINOJIHEHUS 3akoHa OMa /17151 TOJIHOM LieTH.

Omnpenenenue KII1/1 narpeBares.

HccnenoBanue AeHCTBHSI MAarHUTHOTO TOJISL HA TIPOBOAHUK C TOKOM.

Hnousudyanvuvle npoexmuvl Ha MIPUMEHEHNE cuiibl AMnepa u cuibl JlopeHna B
TEXHHYECKHUX YCTPOMCTBaX.

I'pynnogule npoexmul IO TEMaM:

DJIEKTPOCTAHIINH Ha BO3OOHOBIISIEMBIX UCTOYHHUKAX SHEPTUH.

DKoIoTUYecKre MpoOIeMbl SHEPTETUKH.

TonnuBHBIE JIEMEHTHI U 3J'IeKTp0M06I/IJ'II/I.

9 KJIACC

Pa3nen 8. Mexann4deckue siBJIeHHUSA

['padmueckas HUHTEpIIpETALNS YCKOpEHHUS, CKOPOCTH, MPONIEHHOTO IIyTH
nu HepCMGHIeHI/Iﬂ JJISA HpﬂMOHHHeﬁHOFO paBH0yCK0peHH0ro JABHUKCHUS.

JuHaMuKka ¥ KMHEMaTuKa Tela, ABMXKYLIErocs BBEPX M BHU3 MO HAKJIOHHOM IJIOCKOCTH.

JlnHaMuKa ¥ KHHEMaTHKa TeJia, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.
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JBrm>keHue 1o OKpyX HOCTU. [IoHSITHE O TaHreHIMaIbHOM YCKOPEHWH. 3aKOH

bepnymm. IlogbemHas cua Kpblila camoJIeTa.

Yipyrue U Heynpyrue CTOJIKHOBEHHUS. 3aKOH COXPAHEHHUS HMITYJbCa. 3aKOH COXPAHEHUs
MexaHudeckoil »Hepruu. KoncepBatuBHble cuiibl. OOOCHOBaHHE NPUMEHHMOCTH 3aKOHOB
COXpaHEHHUS.

IIposedenue sxcnepumenma:

Onpenenenue YCKOpEHUs Tena npu PaBHOYCKOPEHHOM IBYOKEHUU 110
HAKJIOHHOM INIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBMKEHHM 0e3
HA4aJIbHOU CKOPOCTH.

HccnenoBanue ABM>KEHUS Tella, OPOILIEHHOTO 110/ YII0M K ropu3oHTy. M3Mepenue nepuona u

4acTOThl OOpALEHUS TeJla 10 OKPYKHOCTH.

OnbIThl, JEMOHCTpUpYIOILKE JeiicTBUE 3aKoHa bepHymnnu, u ux o0bsicHenue. Mizmepenue

KMHETUYECKOW SHEPTuM Teja 10 AJIMHE TOPMO3HOIO IYTH.

I'pynnoevie npoexmul 10 TEMaM:

HcTopus pa3BUTHS OTEUECTBEHHOM IpaxiaHckol aBuanuu. Cyna Ha

IIOJIBOJHBIX KPBUIbSIX.

AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOMJISIX.

Pa3nen 9. Mexannuyeckue Ko1e0aHUS H BOJHBI

CelicMuyeckue BOHBI. 3BYK, UH(PPaA3BYK U YIbTPa3BYK.

IIposedenue uccnedosamnuii:

AHanmu3 JaHHBIX O PErucTpalMM 3€MIIETPSCEHUM W B3PHIBOB C IOMOIIBIO
CECMUYECKUX BOJIH.

DKCTepUMEHTAIbHOE OMpPEIeTIeHNe TPAHUI] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHMIA.

I'pynnosvie npoexmuli IO TEMaM:

Hcnonp3oBanue 3ByKa (MM yIbTPa3ByKa) B TEXHUKE (IXOJIOKAIHs, YIBTPA3BYK B MEIUIITHE
u JIp.).

3BYKH B IPUPO/IE.
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Paznen 10. DieKTpoMarHuTHoe moJie ¥ 3J1eKTPOMArHUTHbIE BOJTHBI
[TomryueHue 37eKTPOMarHUTHBIX BOJTH Pa3HbIX YacToOT.

I pynnosvie npoexmul 10 TEMaM:

[IposiBneHus 3eKTPOMarHUTHOTO U3IydeHus B npupoje. [Ipumenenue

OJICKTPOMArouTHOI'O U31YUYCHUA B TCXHUKE.

Pasznea 11. CBeToBbI€C ABJICHHSA

®dopmyna ToHkou nuH3BL. [locTpoeHne m3oOpakeHuii, chOpMUPOBAHHBIX TOHKOW JIMH3OM.
Koadduumentsl oTpakeHUs, NOTJIOUICHUS, NPOMYCKaHUs JIydeld pa3HOro IBETa Ha pa3HBIX
BemecTBax. MHTepdepeHuus u nudpakius 3BYKOBBIX BOJMH. HHTepdepeHmus u mudpaxius
CBETOBBIX BOJIH.

IIposedenue sxcnepumenma:

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMHBHI.

HccnenoBanue  3aBUCUMOCTH  CBOMCTB ~ H300pak€eHUH B TOHKOM  JIMH3E B
3aBUCHUMOCTH OT PACCTOSIHUS MEXY JTUH30M U UCTOYHUKOM CBETA.

V3MeHeHus ONTUYEeCKOW CHIIBI ITPH CI0KEHUH TOHKUX JINH3.

OMBITHI 110 BOCIPHUATHIO IIBETA TIPESIMETOB IIPH WX HAOIOJACHUU Yepe3 IIBETOBBIC (DHIBLTPHI
(LIBETHBIC OYKH).

Habmonenue sBnenuit uHTEpPEepeHnu U AUPpaKIum.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS KYPCA BHEYPOUHOU
JAEATEJIBHOCTH «TPYJIHBIE BOITPOCHI ®U3UKN»

Peanuzanus nporpammbl Kypca BHEYPOUHOH JesTEIbHOCTH «TpyaHbIE BONPOCHL (PH3UKN»
HampaBjieHa Ha O0ECIeYeHHE TOCTMXKEHUS OOYUYaIONIMMHUCS JUYHOCTHBIX, METANpEeIMETHBIX H

MMPEAMETHBIX O6paSOBaTeJ'IBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI B uactu:

1) nampuomuyecrkozo 6ocnumanus: UEHHOCTHOE OTHOIIEHHE K JOCTHKEHHAM POCCHICKHX
YYEHBIX-(HU3UKOB;

2) epasxcoarnckozo u 0YX0BHO-HPABCHMBEEHHO20 60CNUMAHUA: TOTOBHOCTb K
AKTUBHOMY YYacTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYUMBIX U dTHYECKUX MPOOIJIEM, CBSI3aHHBIX C
NPaKTUYECKUM MTPUMEHEHHEM JIOCTHKCHUN (DU3UKH;

3) yennocmu nayunozo nosnanus: 0CO3HAHHE IEHHOCTH (U3MYECKONH HAYKHM KAK MOIIHOTO
WHCTPYMEHTA II03HAHWS MHpPA, OCHOBBI pa3BUTUA TEXHOJOTHMH, Ba)KHEHIIEH COCTaBIAIOLIECH
KyJIbTYpbl;  Pa3BUTHE  HAy4YHOM  JHOO03HATENBHOCTH,  MHTEpeca K HCCIel0BaTeIbCKON
JESATEIILHOCTH;

4) popmuposanus Kynbmypol 300p06bs U IMOYUOHANBHO20 OIA20NOLYUUS OCO3HAHHE
LEeHHOCTH Oe30macHoro oOpas3a KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE, BaKHOCTH
npaBuil 0€30MacCHOTO IMOBEACHMsST Ha TpAHCIOpTE, Ha JO0POrax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM
000pyJJOBaHUEM B JJOMAIIHUX YCIOBHSX;

5) mpyoosozo  éocnumanus: akTMBHOE ydacTHe B pELICHAHM MPAKTHYECKUX 3a1ad
TEXHOJIOTMYECKOM W  COLMAJbHOW  HAINpaBIIEHHOCTH, TpeOylomMX B TOM  YHCIE H
(bu3NYeCKUX 3HaHUI; UHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO Tpodeccuil, CBI3aHHBIX ¢ (HU3UKOI;

6) sxonozuueckoeo socnumanus: opueHTAaNUs HA TpPUMEHEHMe (U3MUECKHX 3HAHHUM s
pemieHus 3amad B 00JacTH OKpYXarolled cpenpl, IUIaHUPOBAaHUS IIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX [TOCJIEZCTBUI ISl OKPY’KAIOLIEN CPEbl;

7) adanmayuu K uSMEHAIOWUMCA VYCLOBUAM COYUATLHOU U NPUPOOHOTI CPedbL:

HOTpC6HOCTB BO B3aMMO/JICIICTBUH IpU BBIITOJIHCHUU HCCIIENOBaHUN U IMPOCKTOB
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(bu3NYeCKol HANpaBICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHWUSM JIPYTHX; OCO3HAHHE Ne(UIIUTOB
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00iacTu (PM3HKH; IUIAHUPOBAHUE CBOETO Pa3BUTHS B
npruoOpeTeHnN HOBBIX (M3WYECKHX 3HAHUM;, CTpEMIICHHE  aHAJM3UpOBaTb M BBIABIATH
B3aMMOCBSI3M TPUPOABI, OOILIECTBA W SKOHOMHUKH, B TOM UYHUCIIE C UCHOJIB30BAHUEM (DU3NIECKUX

3HAHUH.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIEe el CTBUS:

baszoevie nocuyeckue deticmeusi:

— BBISBJIATH " XapaKTepru30BaTh CYIIECTBEHHBIE NPU3HAKA SBIICHUH W
MIPOILIECCOB;

— BBIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pAacCMaTPHUBAaEMBIX (aKTaX, JAHHBIX U
HAOIIOICHUSX,, OTHOCAIINXCS K (PU3MUECKUM SBIICHUSIM;

— BBISIBJIATH NPUYHHHO-CIICACTBCHHBIC CBSI3M MPH H3YUYCHUU (UBHUSCKUX SIBICHHA U
IPOIIECCOB, JenaTh BBIBOJII  C  HWCIIOJIb30BAHMEM  JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYEHUH, BBIIBUTATh THIIOTE3bI O B3AaUMOCBS3AX (PU3UIECKUX BEITHUYHH;

— CaMOCTOSITEIBHO BBIOMPATH CHOCOO pelIeHust ydyeOHOH (pu3mueckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEUICHHs, BHIOOp Hambosiee MOIXOASAIIETO C YIE€TOM CAMOCTOSTEIBHO

BbI/IETICHHBIX KPUTEPHUEB).

Baszoesvie uccneoosamenvckue oelicmeus:

— HCHOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUII MHCTPYMEHT MO3HAHUS; IPOBOAUTH 110
CaMOCTOSITENIbHO COCTaBJICHHOMY IIJIAaHY OMBIT, HECJIOKHBIN (PU3NUYECKUN IKCIIEPUMEHT, HEOObIIOE
ucciieloBaHue (PU3NYECKOT0 SIBICHUS;

— OLICHMBAaTh Ha MPHUMEHHMOCTb U JIOCTOBEPHOCTh HMH(OpMAIIo, MOJYYECHHYIO B XO7e
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

— CaMOCTOSTEIbHO (OPMYINPOBATH 000OIIEHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEJOBAHMUS,

— TPOTrHO3MPOBATh BO3MOXHOE NalibHEIIee pa3BUTHE (U3MUECKHX IPOLIECCOB, a TaKXKe

BBIABUTATH ITPCATIOJIOKCHUA 00 ux Pa3BUTHUH B HOBLIX YCJIOBUAX U KOHTCKCTAX.
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Paboma ¢ ungpopmayueii:

— TPUMEHATH pPA3IUYHBIC METOAbl, WHCTPYMEHTBHI W 3alpoChl TpHU IOUCKE H O0TOOpe
uH(GOpPMaLlMU WK JTaHHBIX U3 UCTOYHUKOB C YUYETOM IPEAJIOKEHHOW yuyeOHOU 3a1auu U 3aJJaHHBIX
KPUTEPUEB;

— BBIOMpaTh, AHAIU3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (DOPM MIPEICTABICHHUS,

— OIICHUBATh HAJIEKHOCTh MH(DOPMAIUU MO KPUTEPHUSIM, MPEIJIOKCHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEILHO;

— CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (GOpPMYy NpeACTaBiIeHHUS HHPOPMAUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOXKHBIMU CXEMaMH, TharpaMMaMu, HHON rpadukoil u ux

KOMOHHAIIUAMU.

KoMMyHHKaTHBHBIE YHHBepCaIbHbIe y4eOHbIe 1eiiCTBUS

Obwenue:

— BBIpaXaTb CBOIO TOUYKY 3PEHUS B YCTHBIX U NUCbMEHHBIX TEKCTaX;

— B XoJe oOcyxaeHuss y4eOHOro Mmarepuana, pe3yJbTaToB JIa0OpaTOpHBIX paboT U

MPOCKTOB  3a/laBaTh BOMPOCHI 10  CYIIECTBY OOCYXIaeMOW TEMbI U BBICKA3bIBATh U/IEH,

HaNCJICHHBIC Ha PCIICHUE 3aJa41 U IMOAACPKAHUC 0aro’kenaTeIbHOCTH O6HICHI/I$I;

— CONOCTaBJIATL CBOM CYXIACHUA C CYXICHHAMHW [JPYIrux YYaCTHHUKOB JMajiora,

0OHapyY>XMBATh PA3IUYHE U CXOACTBO IMO3HIIHIA;

- HY6J'II/ILIHO NPpEACTABJIATH PE3YJIbTATHI BBIITOJIHECHHOI'O OIIbITA, UCCIICAOBAHUS, IIPOCKTA.

PeryasiTuBHbIC yHHBepCaJIbHbIC y4eOHbIC 1eHCTBUSA

CdMOOpZClHuS’Lquﬂ:
— BBIABJIATH HpO6H€MBI JJI pCIICHHMS B )KU3HCHHBIX U y‘I€6HI)IX CUTyallUsX;

— OPHCHTHUPOBATHECA B PA3JIMUYHBIX MMOAXOJAaX MPHUHATHA peH_IeHI/Iﬁ (I/IH,Z[I/IBI/IIlyaJ'IBHOC

peleHue, MpUHATHE PELICHUH B TpyIIe);
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— CaMOCTOATCJIBbHO COCTaBJISATH QAJITOPUTM PCHICHUSA q)HSH‘ICCKOﬁ 3aga4yud WM I1JIaH
HCCIICAOBaHUA C YUYCTOM MMCIOIUXCA PECYPCOB U COOCTBEHHBIX BOSMO)KHOCTCIZ, APTrYMCHTUPOBATH

npeJiaraeMble BApHaHThI PElICHHI;

— JACJ1aThb BBI60p u 6paTB OTBCTCTBCHHOCTE 3a PCHICHHE.

CamokoHmponb, IMOYUOHATLHBLU UHIMENLIEKM.

— JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U IIPEJIaraTh IJIaH €€ U3MEHEHMS;

— YUYWTHIBATh KOHTEKCT U IIPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU
pemeHny yueOHOM 3aauu, aJanTHPOBATh PEIICHNE K MEHSIOIINUMCS 00CTOATEIILCTBAM;

— OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEIOCTUKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH, JaBaTh
OLIEHKY PHOOPETEHHOMY OTIBITY, YMETh HAXOJUTh TO3UTHBHOE B MTPOU3OMIEAIICH CUTYAIHH;

— BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, N3MEHUBIINXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

— OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIIOBUSM;

— CTaBUTb c€0s Ha MECTO JIPYroro 4eJIoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS APYroro;

— IIpU3HaBaTb CBOC IIPpaBO Ha OIJ_II/I6Ky IIpu pCIICHUHA (1)I/ISI/I‘I€CKI/IX 3aJa4y HJIHN B

YTBCPIKACHUAX HAa HAYUHBIC TEMbI U TAKOC K€ IIPABO APYIroro.

NPEAMETHBIE PE3YJIBTATDI:

[TpenmerHble pe3ynabTaThl OcBOeHUs [Iporpammbl yueOHOro Kypca K KOHIy oOydeHHs B 7
KJ1acce:

— paznuuath GpU3HUECKHUE SIBICHUS (MEXaHUYECKOe IBUKEHHE, TETJIOBOE IBUKEHNE YaCTHI
BEIIECTBa, B3aMO/IEUCTBUE TeJl, aTMOC(EepHOE aBlieHUE, IPEBPAIICHNUS MEXaHUYECKON SJHEPTUU U
I[p) M0 OMHUCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX AAHHOC
buznyecKoe sIBICHUE;

— pacno3HaBaTh IIPOSIBJIEHUE M3Y4YEHHBIX bu3nyecKkux SIBJICHUN B
OKpY’)KalollleM MHpe, MpPH 3TOM MEPEeBOAUTH MNPAKTHUECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATH

CYILIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SBIICHUM;
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— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUECKHE SBICHUS M MPOIECCHI, UCIIOIB3Ys MpaBuia
cioxkenus cui, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, 3aKOH COXpPaHEHUS MEXaHUYECKON
SHEPTHH H JIp.;

— ONKCHIBATh M3YyUCHHBIC CBOMCTBA TeN M (DM3MYECKHUX SBICHHHA, UCIONB3Yyd (U3NUYECKUE
BEJIMYMHBI (Macca, MIOTHOCTh BEIIECTBA, BpEeMs, MyTh, CPEAHSS CKOPOCTh, CHUJIa YIPYrOCTH, CHJIa
TPEHUs, CUJIa TSHKECTH, BEC Teila, KMHETHYECKas W MOTCHITMAIbHAS YHEPTUS U IP.);

- O6’b$ICH$ITb I/I3y‘-IeHHBI€ (1)I/ISI/I‘ICCKI/I€ SIBJICHHA, HpOLIGCCLI nu CBOfICTBa TCJI, B TOM
Yyycji€ B KOHTEKCT€ CHUTyallud  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, MW pellaTh
Ka4C€CTBCHHLBIC 3aaa4yu, 3aaadu, Tpe6y10mue YUCJIICHHOT'O OIICHHUBAHUA XapaKTeprIX 3Ha‘{€HI/II>'I

q)HSH‘leCKI/IX BCJIMYUH, PACYCTHBIC 3aJa"4U 110 U3y4dCMbIM TEMaM KypcCa (1)I/I3I/IKI/I;

— MPOBOAUTH MpPsSMble M KOCBEHHBbIE H3MEPEHUS HU3YUCHHBIX (PU3MUECKUX BEIMYUH C
UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX NMPUOOPOB, 0OOCHOBBIBATH BBIOOP METOJIAa U3MEpPEHMUS,
(¢ukcupoBaTh MOKa3aHUs MPUOOPOB;

— cobnroaatk IpaBWwia  TEXHUKHU 0e301acHOro Tpyaa npu pabore ¢
1a0opaTOpHbIM ~ O0OpYJOBaHUEM, 3HaThb HPUHUUN  JCWCTBUS  MPUOOPOB M TEXHUUYECKUX

YCTPOMCTB: BECBI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY b, OapOMETp, pbIyar u Jp.

[IpeamerHbIie pe3yabTaThl OCBOeHHUs [Iporpammbl yaeOHOTO Kypca K KOHIy oOydeHHs B 8
KJacce.

— MHCIIONIb30BaTh TOHATHS (arperaTHble COCTOSIHUS BEIECTBA, CIOCOOBI H3MEHEHHs
BHYTPEHHEH JSHEPIWM, JJIEMEHTAPHBIN DJIEKTPUYECKUNA 3apsj, IMPOBOJHHKH, ITOIYIPOBOIHHUKH,
JURJIEKTPUKH, UICTOYHHUKH MOCTOSIHHOTO TOKA, JIEKTPUYECKOE II0Jie, MAarHUTHOE IoJIe U Jp.) U
CHUMBOJIMYECKUH S3bIK (PU3UKU NPH PELICHUH y4eOHBIX M MPAKTUYECKHX 3a/1a4;

— paznuuaTh sBJIEHHUA (TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHJAEHCAllMs, IUIaBJIEHUE,
KpUCTANIN3alMsl, KUIEHHWEe, CIOCOOBl TEIUIONepeaun, 3JIEKTpU3alus TeJl, B3auMOJEHCTBHE

3apsiioB, NIEUCTBHE DJIEKTPUUECKOTO TOKA, JEHCTBHE MAarHUTHOTO
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IOJI1 Ha MPOBOAHMK C TOKOM WU Jp.) MO ONMCAHHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

— ONKCHIBAaTh M3YYCHHBIC CBOMCTBA TeN M (DU3MUECKUX SIBICHUH, MCIONB3Ys (hU3HUYECKHE
BEJIMYMHBI (TeMIIepaTypa, KOJIMYECTBO IHEPIHM, YAEIbHAs TEIUIOEMKOCTb BEIIECTBA, Y/EJIbHAs
TEIUIOTA IUIABJICHMS, yJeJIbHas TeIIoTa NapooOpa3oBaHUs, yJelIbHAs TEMJ0Ta CrOpaHHs TOIUIUBA,
KO3(QULMEHT MOJe3HOro AEHUCTBUS TEIUIOBOW MAIMHbBI, OTHOCUTEJIbHAs BIIAXXHOCTb BO31YyXa,
paboTa M MOIIHOCTh 3JIEKTPUYECKOr0 TOKa M Jp.), IPHU ONUCAHUM INPABUIIBHO TPAKTOBATb
(U3UUECKUl CMBICT HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHUS U EAUHUIIBI (PHU3UUYECKUX BEIHUYUH,
HaXOAUTh (HOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DPU3MUECKYIO BEIMYHMHY C OPYTUMH (DU3HYECKHUMU
BEJIMYMHAMU;

— XapakTepu30BaTh CBOMCTBA Tell, (PU3NUECKUX SABJICHUH U MPOLIECCOB, UCIOJIb3YsS OCHOBHBIE
IIOJIOKEHUSL MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUs BEIECTBA, YPABHEHHME TEILIOBOTO
OaslaHca, 3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsijaa, 3akoH Kyiona, 3akon Oma, 3akoH J[koymsi—
JleHna, 3aKOH COXpPaHEHUS YHEPTUH, TIPU ATOM Pa3IHyuaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BbIPAKEHUE;

— 0OBACHATH U3yUEHHbIE (PU3UUECKUE SABJICHUS, IPOLIECCH], CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTePa, U peliaTh Ka4eCTBEHHBIE 3a/1a4H, B
TOM 4HCJIE TpPeOYIOIIME YHCICHHOTO OICHWBAHUS XapaKTEPHBIX  3HAYEHUH  (U3UUECKUX

BCJIIMYMH, PpCHIaTb PACUCTHBIC 3aJadyr I10 U3y4daCMbIM TEMaM KypcCa (I)I/I3I/IKI/I,
— NPOBOJAUTH MNPSAMBIC W KOCBCHHBIC H3MCPCHUSA H3YUCHHBIX (1)I/ISI/I‘I€CKI/IX BCJIMYHUH C

MCIIOJIb30BaHUEM aHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB;

— pacno3HaBaThb IPOCTbIE TEXHUYECKUE YCTPOICTBA (KHUAKOCTHBIM TEPMOMETp, TEPMOC,

ABUTaTCJ]Ib BHYTPECHHCTO CrOpPaHUs, peoCTaT U ,I[p)

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOrpaMMBI YU€OHOTO Kypca K KOHITy oOy4eHus B 9
KJacce.

— HCIIOJIb30BAaTh ITOHATHA (OTHOCI/ITGJ’IBHOCTI) MEXAaHHUYCCKOTO ABHMIXCHHA, MCXAaHHYCCKOC

BOJIHBI, 3BYK, I/IH(I)pa3ByK N YJIBTPA3BYK, 3JICKTPOMAIHUTHBIC BOJIHBI,
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KajJIa SJCKTPOMArHUTHBIX BOJIH, UCTOYHUK CBCTA, CICKTP HUCIYCKAHHA W MNOIJIOMICHUSA U I[p) n
CHUMBOJINYECKHM S3BIK (1)I/I3I/IKI/I IIpu pCUICHUN y‘Ie6HBIX W IPAKTUYCCKUX 3adady,
— pasjm4daTtb  SABJICHUSA (CBO6OIIHO€ maacHue TCJI, JABUIKCHHEC TII0 OKpPYKHOCTHU,
KoJie0aTeIbHOE ABVKCHUC, BOJIHOBOC ABHIXKCHHUEC, PA3JIOKCHUC 0ejloro cBeTa B CIICKTp U I[p) 10
OMMMCAHUIO HUX XaApPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIHUX JAHHOC

¢du3nueckoe sBICHUE;

— pacro3HaBaTh MPOSIBJICHUE W3yYECHHBIX (buzmyecKux SIBJICHUH B
OKpYy’KalIlneM Mupe (B TOM 4HcCIe, (pU3NYecKOoe SBICHUS B TMPHUPOJIE), MPU 3TOM IEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B Y4EOHYIO, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3MUECKUX
SIBIICHHI;

— OIMCHIBaTh M3YYCHHBIE CBOMCTBA TET W (PU3WUYCCKUX SIBICHHUH, UCTIOJB3YS (PU3NUCCKUE
BEJIMYUHBI (CPEIHsISI 1 MTHOBEHHAsl CKOPOCThH Tella MPU HEPABHOMEPHOM JBUKEHUHU, YCKOpPEHUE,
YCKOpEHUE CBOOOTHOTO MaJCHUS, UMITYJIbC Tella, UMITYJIbC CHJIbI, TIEPUOJ M YacToTa KojeOaHUuH,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEeNOMIICHUS CPelbl U Ip.), Ipu
OTMCAHUY MMPABUIIHBHO TPAKTOBATH (PHU3UUECKHIA CMBICIT UCTIOIh3YEMbIX BEJIIMYMH;

— XapaKTepwu30BaTh CBOMCTBa Tel, QU3MUECKUX SIBIICHUW M IPOIIECCOB, UCIOJIB3Ys 3aKOH
COXpPAHEHHUsI SHEPIUM, 3aKOH BCEMHUPHOrO TATOTEHMS, NMPUHLHUII CYNEPIO3UIUN CHJI, HPUHLIMII
OTHOcUTENbHOCTU [anmwiies, 3akoHbsl HbIOTOHA, 3aKOH COXpaHEHHs HUMITyJbca, 3aKOH bepHysu,
3aKOH OTPAXKEHHSI W TPEJIOMJICHUS CBeTa, (HOpMYyJy TOHKOW JHMH3BI, TPH 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €r0 MAaTEMATUYECKOE BBIPAKECHIUE;

— peuiaTh 3aa4u MO U3y4aeMbIM TeMaM Kypca, BBIOUpPast COOTBETCTBYIONIYIO (PU3UUECKYIO
MOJIeJIh C UCIIOJIb30BAHUEM 3aKOHOB M (JOPMYJI, CBSI3BIBAIOIINX (PU3HUECKUE BETHUNHBI,

— TPOBOAUTH TPH HEOOXOAUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUN, OMpeAeNsis CpeaHee
3HAYEHUE M3MEpPSAEMOl BEIWYMHBI W TOTPEIIHOCTh  PE3YJbTAaTOB MPAMBIX H3MEPEHUH,

000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);
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— cobmronath IpaBuJIa TEXHUKHU 6e30macHOro Tpyaa pu pabote ¢
7a00paTOpHBIM ~ O0OPYAOBaHMEM, XapaKTEPU30BaTh NPUHLIUI  JEUCTBHS  NPUOOPOB U
TEXHUYECKUX  YCTPOHUCTB  (CIMAOMETp, JATYUKU  IOJIOKEHHS, PACCTOSHUS U YCKOPEHHUS,
pakera, O4kH, (poToammapaTr, MHUKPOCKOII, TEJIECKON, CIIEKTPOCKON, Kamepa Buibcona u ap.),
UCTIONB3ysS OCOOCHHOCTH (PM3MYECKHMX SBJICHHH, HEoOXoauMble (u3ndeckue 3aKOHBI H

3aKOHOMECPHOCTH.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Haumenosanue
Ne KoaunyecrBo ®opma padoTbl/XapaKTepUCTHKA
pa3esioB M TeM Kypca OcHoBHOE coaep:kaHHue
n/n . 4acoB AeATEeJIbHOCTH 00y4AI0IIMXCH
BHEYPOYHOM
AesATeJIbHOCTH

Pa3zgen 1. ®u3zuka u ee POJIb B IO3HAHUM OKPYKAKOIIECIro Mmupa

1.1 | ®usuka— ocHOBa pa3BUTHS 3 JIOCTH>KEHHST  OTE4ECTBEHHOM I'pynnoBbie NpPOEKTHI 110 UCTOPUU DPA3BUTHUS
TEXHUKU U TEXHOJIOTUI HayKU U TEXHUKHU KOCMOHABTHUKHM (paboTa ¢ aHHOTHPOBAHHBIM
CIHMCKOM pecypcoB, BBIOOD TEMBI,
MOJATrOTOBKA
U 3aIUTa PE3CHTALIMI)
1.2 | ®dusnyeckue BETMYMHBI 2 N3smepenne  ¢usndeckux  BenuduH. | [IpoBenenne 3KcnepuMeHTa:
Kitaccupukanus u3MepuUTeNbHBIX IpuU- | e M3MepeHne TeMmmeparypbl IMpU HOMOIIU
6opoB. IlorpemHocTes mpsiMOTO H3Me- KUJIKOCTHOIO  TEpMOMETpa M  JaTyuKa
penusi. MHTepBasibHOE NpeiCTaBIeHUE TEeMIIepaTyphbl.
MOrPEIIHOCTH nsmepenus. | e smepenne oObema TBepAOro Tena C
[ToHsiTHe O MOTPENIHOCTH KOCBEHHOTO IOMOIIbI0O MEH3YPKH, 3alHCh IMOrPEIIHOCTH
n3MepeHus: (Ha IpUMeEpe KOCBEHHOTO U3MEPEHUS.
W3MEpEeHHUs pa3MepoB MaylbIX Tel U | e M3mepenue pa3MepoB MaJIbIX
KOCBEHHOTO H3MEpEeHUs obbema OOBEKTOB €  yKa3aHHMEM IOTPEIIHOCTH
TBEPJIOTrO TeJa €  IOMOUIBIO KOCBEHHOT'O U3MEPEHHUSI
MEH3ypku). Meroa  TpaHMI] A
OLIEHKH IIOIPEIIHOCTH KOCBEHHOTO
H3MEpEHNS
Wroro no pazaemny 5

24



Pa3nen 2. llepBoHayajibHbIe CBeJdeHHsI 0 CTPOEHHHU BelleCcTBA

2.1

JIBU>KEeHUE YacTHl]
BELLECTBA

1

Hduddysus. bpoyHoBckoe nBHKEHHE

IIpoBeneHue 3KCIepUMEHTA:
e OnuITbl O  HAOIIOAECHUIO
OPOYHOBCKOTO JIBUYKCHUS U

nuddyzun.
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Penrenne xayecTBeHHBIX 32/1a4 Ha
00BsCHEHME
SIBJICHUI B )KU3HEHHBIX CUTYalMSIX
2.2 | ArperatHbl€ COCTOSIHUSI 1 ArperatHble COCTOSIHUS BEILIECTBA. IIpakTHyeckas padora:
BEIlIECTBA [loHsiTHE O KPUCTAIIIMYECKUX H IIOCTPOECHUE
aMOp(HBIX kpuctaumyeckoit pemetkn NaCl u
TBEPJBIX TelaX. AHU30TPOIUS CBOMCTB TPYTUX
BEILIECTB, 0OBSICHEHHE aHU30TPOIIUU CBOICTB
Wroro no pazaeny 2

Paznen 3. /IBH:keHHe W B3aHMOAEHCTBHE TeJl

3.1 | MexaHHUYECKON IBUKEHUE 5

Cpennsisi CKOPOCTb.
Pa3Hble ciocoObl ONMUCAaHUS ABUKCHUS
(TaGnuupl, TpaduKn).

I'paduku  3aBUCHMMOCTEN  BEIUYHH,
OIMMUCBIBAIOIIAX paBHOMEpPHOE
nBwkenue. OrmpeneneHue TMyTH 10

rpaguKy 3aBUCHUMOCTH CKOpPOCTH OT
(st
HEPaBHOMEPHOTO JIBMKCHUSA )

BpEMEHU paBHOMEpPHOIO U

IIpoBenenne 3kcrnepuMeHTa:
e I3mMepeHue cpeaHeld CKOpPOCTH (JIBHIKEHUE

MOJIETTd  DJIEKTPUYECKOrO  aBTOMOOWIIS,
CKOIIb)XKEHHEe  Opycka 1O  HAaKJIOHHOHU
TUIOCKOCTH U JIp.).

e lccnenoBanue 3aBHCUMOCTH cpemHei

CKOPOCTH OpycKa IpH ero ABMKEHUU BHU3 T10
HAKJIOHHOM IUJIOCKOCTH OT yIJIa HakJIOHA

IUIOCKOCTH.

Pemienne pacuyeTHbIX 3a4a4  BBICOKOIO,
OJIMMIIMAIHOTO  YPOBHEH  CIIO)KHOCTH  Ha
CPEIHIOI0O  CKOpOCTh, C  MCIOJIb30BaHUEM

rpaduKoB/TabIUI] 3aBUCUMOCTH CKOPOCTH U
IyTH OT BPEMCHH
IIPY paBHOMEPHOM U HEPAaBHOMEPHOM JIBHKCHHHU
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3.2 | IInotHOCTH CBsA3p IUJIOTHOCTH C KOJHUYECTBOM | Pemenue IKCNEePUMEHTAIbHbIX "
MOJIEKYJI B €IUHUIIE 00beMa BEIIECTBA. | paCYeTHBIX 3a/1a4 BBICOKOTO, OJHUMITHAIHOTO
Cmecu u CIUIaBBl. | YPOBHEH CJIO)KHOCTH Ha CpPEIHIOI0
[ToBepxHOCTHas IJIOTHOCTH, ITOBEpX-
Y JINHEHHAS TUIOTHOCTh HOCTHYIO ¥ JMHCHHYIO TNIOTHOCTh

3.3 | Cunbl. Buapl cun Cuta ynpyrocru. IIpoBenenne 3KCIepMMeHTA:

Cuna TpeHusl CKOJIbKEHMUS.
PaBHOnelicTByOIIAs CUIT

e I3mepenue YKECTKOCTU OZHOU
NPYXUHBI M JKECTKOCTH JBYX MPY’KHH,
COEIMHEHHBIX MEXTY coboit
IIOCJIEI0BATEIBHO WJIA Iapaj-

JICJIBHO.
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e lccnenoBanue 3aBUCHUMOCTH  PACTSKEHUS
NPY>KUHBI  OT MacChl  IOJBEUIMBAEMBIX
Ipy30B.

e lccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS
CKOJIb)KEHHUSI ~ OT  CHJIBI  HOPMAaJbHOTO
JIaBJI€HUS] M HE3aBUCUMOCTH OT IUIONIAIU
MOBEPXHOCTU CKolbxeHus. [IpeacraBienue
pe3ylbTaTOB  HCCICAOBAaHUN B BHUIE
rpadMKOB C yKa3aHHWEM MOTPEIIHOCTEH
MPSMBIX U3MEPEHU.

Penrenne pacUYeTHBIX 3aaa4
BBICOKOTO,

OJINMITNATHOT O ypOBHeﬁ CJIOJKHOCTH C HpI/IMe-
HEeHUEM (POPMYJT I U3YUYESHHBIX CHII

Hroro no pasneny 11
Pa3nen 4. JlaBienune TBepAbIX TeJ, *KUAKOCTEH U ra3oB
4.1 | [laBneHue TBEPABIX Tem 4 ®opmyna s BblYKCICHUA AaBiiceHUs | [IpoBeaeHue IKcrepUMeHTA:

TBepaoro Ttena. Ilepemaua paBieHUs
B TBEPJBIX Teaax

e Mccnenopanne  3aBUCHUMOCTH  JIaBJICHHS,
OKa3bIBAEMOI0 YEeJIOBEKOM Ha  1od,
B 3aBUCMMOCTH OT IUIOLIAAX  OIOPHI
(6ocukoM, Ha KaOJyKax ! T. 11.).
NuauBuayaabHblii npoekT «Kak BoIOpaTh
00yBb /1151 3I0POBbSI?»

Pemmenne kavyecTBEHHBLIX H PACYECTHBIX
3aga4v
BBICOKOTI'O, OJIMMIIMAAHOI'O ypOBHCﬁ

CJIOKHOCTH Ha pacydCT JAaBJICHUA TBCPAOI'O TCJIAa
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4.2

FI/I,Z[pOCTaTI/I‘IeCKOC

JaBJICHUC B X KUJAKOCTH

dopMmysia L TMAPOCTATHYECKOTO

JaBJICHUA B KHUIAKOCTH.

Coobmaronuecs cocyasl

MasnomerTp.

IIpoBeneHne 3KCHepUMeEHTA:

e lccnenoBanue 3aBUCHUMOCTH
THAPOCTATHYCCKOTO JAaBIICHUS B JKHUIAKOCTH
oT Tiyounsl (¢ momomipio  U-oOpa3zHOTro
MaHOMeTpa

U TaTYHKA).
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NuauBuayaJbHbIH NPOEKT 00 HCCIIEI0BAHUHI
MOpckux TuyOuH (Oatuckadsbl, Oatucdepsl,
ITyOOKOBOJIHBIE KUBOTHBIE).

Peimnenune Ka4Y€CTBCHHBIX " PaACYCTHBIX|
3aaavd

BBICOKOI'O, OJIMMIIMAaAHOI'O ypOBHCfI CJIOKHOCTHU
Ha JaBJICHHUC B JKUJKOCTAX

4.3 | ATmMocdepHOE IaBIeHUE 3aBucuMoOCTh aTMoc(hepHoro nasieHus | IlpoBeaeHne 3KCnepUMeHTA:
OT BBICOTBI HaJa YpoBHEM Mops. | e Habmonenue mnposiBiaeHuss aTMoc(epHOro
[TpuGopsl TSt U3MEPECHHUS JaBJICHUS.
aTMOC(EpHOTO JTaBJICHUS e lccrnenoBanue 3aBUCUMOCTH aTMOCGHEPHOTO
JaBJIE€HHUS  OT  BBICOTHBI  OTHOCHUTEILHO
MOBEPXHOCTHU 3E€MJIH.
Pemenue Ka4YeCTBEeHHBIX 3aJa4
KU3HCHHOT' O
XapakTepa Ha aTMoc(epHOe JaBJICHUE
4.4 | BelTankuBaromas cuiia BrirankuBaromas cuna, nevcrsyronias | [IpoBenenune 3xcnepuMeHTa:

CO CTOPOHBI JKMAKOCTM WJIM Tasa
Ha TOTPYKEHHOE B  HHUX  TeJo.

IImaBanme CyAOB U BO3AYyXOIJIaBAHHUC

e llccnenoBanue 3aBUCUMOCTH Beca Teja B
BOJIE OT 00BbeMa MOTPYKEHHOU B ) KUIKOCTh
4acTy Tesa. PenieHne KayeCTBEHHbIX U
pPacYeTHBIX 3aJa4 BHICOKOTO, OJMMIIMAIHOTO
YPOBHEHN CIIOKHOCTH Ha
BBITAJIKABAIOLIYIO CWIly, IUIABaHUE Tel
W BO3yXOIUIaBaHUE.
HNuauBuayabHbIE NPOEKTHI IO
HCTOPUU
BO3/IyXOIIABAHUS U MPUMEHECHUIO

COBPEMEHHBIX
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aspocCcTaTroB

Hroro o pasacity

12

Paznen 5. Padora n MoliHOCTH. DHEprus

5.1

[IpocTeie MexaHU3MBI

2

VYcnoBue
Tlonucnacr.

paBHOBeECHS

pplyara.

IIpoBeaenne 3KcnepuMeHTAa:
e [IpoBepka yciioBHs paBHOBECHUS pblyara.

31




[IpocTbie  MexaHU3MBI B

IIPUPOJIE U TEXHUKE

PemieHne HKCIEPUMEHTANBHBIX 3aJa4y Ha
coeuHEHNE OJIOKOB.

Pemenne Ka4yecTBEHHBIX 3a4a4, CBI3aHHBIX
C BBISIBJICHUCM HeﬁCTBHH HpOCTBIX
MEXaHU3MOB B pa3IMYHBIX HMHCTPYMEHTaX M
PUCTIOCOOICHUSAX, UCTIONB3YEMBIX B OBITY H
TEXHUKE, a TaKXC

B JKMBBIX OpraHnu3sMax

5.2 | 3aKOH COXpaHEeHUs 2 Kunernyeckast U noTeHIMaNbHas SHep- | PellleHHe KaueCTBEHHBIX H PACYETHBIX 32124
MEXaHUYECKOI SHEepruun rus. 3aKOH COXpPaHEHUSI MEXAHUYECKOM | BBICOKOI'O, OJIUMIIUAIHOTO YPOBHEH CIIOKHOCTHU
SHEPruu Ha  I[PHUMEHEHHE  3aKOHa COXpaHEHHUs
MEeXaHHU-
YE€CKOM DHEPruu
Hroro o pazaeny 4
OBHIEE KOJIMYECTBO 34

YACOBIIO ITPOTPAMME

32




8 KJIACC

HaumeHnoBanue
Ne KosmuectBo ®opMma padoThl/XapaKTepUCTHKA
pa3aesioB u OcHoBHOE coaep:kaHue
n/n 4acoB AeITeJIbHOCTH 00y4arouuxcst
TeM
y4eOHOro mpeaMera
Pa3nen 1. TensioBble siBJIeHUS
1.1 | Crpoenue u cBoiicTBa 3 Monemu TBEPLOTO, JKUIKOIO u | IIlpoBenenue 3KcnepuMeHTa:
BELIECTBA razoo0pa3HOro  COCTOSIHMM  BEIIECTBA. | ® BpIpaliuBaHWe KpUCTAUIOB MOBAPEHHOW COJIU
AnnoTponHbie MOAU(PUKAIINY YTIIEPOa. HJId MEITHOT'O KYIIopoca.
IToBepxHOCTHOE HATSXKEHUE, CMAYMBAaHUE, IIpoBenenne " o6bsicCHeHnE OIIBITOB,
KalMIIAPHBIE SBICHHS. JIEMOHCTPUPYIOLIUX ITOBEPXHOCTHOE HATSKECHUE,
K03(b(1)I/HIHeHT IOBEPXHOCTHOT'O HATSKCHUA KaIlTMJUUISAPHBIC SABJICHUSA U SABJICHUA CMAaYUMBaAHUA.
JlaGopaTtopHass  padora 10  U3MEPEHHUIO
k03 GUIMeHTa MOBEPXHOCTHOTO HATSKEHUS.
Pemenue Ka4eCTBEHHbIX 3aj1a4 H
BbINIOJIHEHH e
KOHTEKCTHBIX 3aJaHHH
1.2 | TemoBoe paBHOBECHE 4 VYneneHass  TEILUIOEMKOCTH  BemiecTBa. | [IpoBegenne 3kcnepuMeHTa:
TenmoobmMen u  TemnoBoe paBHOBecue. | o MccnegoBanue nporecca TeriooOMeHa
3akoH Hprorona—Puxmana. VYpaBHeHue IIpU CMEIIMBAHUU XOJIOJHOU U rOpsiuei BOJBI.

TEILUIOBOTO OayraHca

Penienue KauecTBEHHBIX U PacYeTHBIX 3a7a4
BBICOKOTO, OJIUMITHAHOTO YPOBHEH CIIOKHOCTH
Ha Oajranca u

ypaBHEHHE  TEIJIOBOTO

3aKOH

Hrerorona—Puxmana
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®da30BEIC IEPEXOAbI

IIponeccel  mpeBpauieHus BELIECTBA
U3 OJHOTO arperaTHoro COCTOSIHUSL B
Ipyroe (IUIaBJI€HHWE M KpUCTALUIM3alUs
(oTBEepAe-BaHME), UCTIApEHUE (KUIICHUE) U

KOHJEHcalus, cyonmmanus u
necyOomumanus). N3menenue
BHYTpPCHHEH 9Hepruu npu  ($a3oBbIX

nepexonax. ['paduueckoe

IIpoBenenne KcrepUMeHTA:

e lccrnenoBanue (ha3oBBIX MEPEXOI0B.
3axanusn Ha oOBbsiCHEHUE MIPOIIECCOB,
CBSI3aHHBIX C TEPEXOJ0M BEIIEeCTBA U3 OJHOTO
arperaTHOTrO COCTOSIHUSI B JIPYTOE.

Penienune
BBICOKOT'O,

PaCIC€THBIX 3aaaYy

OJIMMIIMaAHOI'O ypOBHCfI CJIOKHOCTH

34



OpeACTaBIICHUC IIPOLCCCOB HArpCBaHUA

/

OXJIAXKJACHHUA BCUICCTBA

1.4 | TennoBble ABHUraTeIN 3 [TpuHIUIIBI paboThI TeII0BBIX | [pynnoBble MPOEKTHI IO TEMaM:
nurarenei. KIIJ terioBoro asurartens. | — MNPOTHO3UPOBAHUE 9KOJIOTHUECKHUX
TemnoBwie JBUraTEIN 74 3aIUTa IIOCIICACTBHI  HCIIOJIL30BAHHSA  JIBUTraTClICH
OKpyXaromiei cpeasl. TernaoBbie NOTEPH B BHYTPEHHEr0 CropaHusl,
TEMIOCETIX — TPOTHO3UPOBAHUE IKOJOTUUECKUX MOCIICICTBUM
HUCIOJIL30BaHUS TEIUIOBBIX u TUJIPO-
3JIEKTPOCTAHITUH.
Penrenne pacYeTHBIX 3aaa4
BBICOKOT'O U OJIMMITUAHOTO YPOBHEH CIOXKHOCTH Ha
MPUMEHEHHE 3aKOHa COXpaHEHHUs u
MpPEeBpAILCHUs] JIHEPrUuu
B MEXaHMYECKHX M TEIUIOBBIX MPOIIeccax
Utoro no pazneny 14

Pa3znes 2. DinexkTpuyeckne ¥ MATHUTHBIE SIBJICHUSA

2.1

3apshKeHHbIE Tela

U UX B3aUMOJENCTBUE

2

OnekTpu3anusi  Tel.  3aKOH
Kynona. Dnexrpuueckoe

I10JIC

IIpoBenenne dKcnepuMeHTa:

e DjeKkTpu3alus U 00bICHEHHE AIEKTPU3ALNU
T€JI, B3aUMOAEHCTBUE 3apPSYKEHHBIX TEJl.

Pemienne KadecTBEeHHBIX 3agavd IPaKTHUKO-

OpPMEHTHPOBAHHOI'O XapaKTepa Ha

OJICKTPHU3alIUIO0 TPCHUEM
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2.2

CoenuHeHusa
MIPOBOJHUKOB

HOCJ’ICI[OB&TGJ'IBHOG u
COCAMHCHHUC ITPOBOAHUKOB

napajji€JIbHOC

IIpoBenenne 3xcnepuMeHTa:

e [IpoBepka mnpaBWJIa CIIOKEHUS HANPSKEHUH
IIpU IIOCJIEOBATEIILHOM COEJUHEHUU JBYX
pe3UCTOpOB, MpaBwiaa JUIsl CHUJbI  TOKa
IIpU NIapaJuIeIbHOM COEIMHEHUH PE3UCTOPOB.

Pemienne  pacdeTHbIX 3aJa4  BBICOKOTIO,

OJINMIIMAJHOTO  YPOBHEH  CIIOXKHOCTM  Ha

CMellaH-

HBIC COCAMHCHUS ITPOBOJHHWKOB
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2.3

3akoH OMma
1A TIOJTHOM eI

3JIC B 1enmm MHOCTOSHHOTO TOKa. 3aKOH
Oma s monHoM 1enu. PacueT mpocThix
AIICKTPUYECKUX IICTICH

IIpoBenenune 3KkcnepuMeHTa:
e Onpenenenve DJIC u BHYTpPEHHEro
COINPOTUBJICHUS] UCTOUHUKA
TOKa.
¢ [IpoBepka BbIIOIHEHUS 3aKOHa OMa 1151
IOJIHOM LEIIN.

Pemienne PAaCYE€THBIX 3aJa4v C
HCITIOJIB30BaAHHUECM

3akona OMa I HOJTHOM LI

2.4

Pabora
AIEKTPUYCCKOrO TOKa

DNeKTpUYeCKue Lenu U
nmoTpeouTe N
AJICKTPUYECKOM SHEPTUHU B OBITY

IIpoBenenue 3KkcnepuMeHTa:

e Onpenenenue KIIJI HarpeBaresns.

Pemenune kauecTBeHHBIX 3a/1a4 Ha OOBSICHEHUE
YCTpOMCTBAa M IIPUHIUIA ACHCTBUS JOMAIIHHUX
3JIEKTPOHArpeBaTeNIbHBIX IPUOOPOB.

Pemienne  pacyeTHbIX KOMOMHHMPOBAHHBIX|
3a1a4

BBICOKOT'O, OJIMMIINAJHOIO YPOBHEU CI0KHOCTH
Ha KII/] HarpeBaTess

2.5

MaruuTHEBIE SIBICHUS

JleiicTBue MAarHUTHOTO MOJIS Ha
NpoBOJHUK ¢ TokoM. Cuna Awmmnepa u
OIpeaeJICHUE ee HAIlpaBJICHHUSI.
DNEKTPOABUTATEIb TOCTOSHHOTO TOKA.

Cuna JlopeHna U omnpenesreHue  ee
HampaB-

JICHHA. yCKOpI/ITeJ'II/I 3APSKCHHBIX YaCTUIL]

IIpoBenenne 3KkcnepuMeHTa:
e ccnenoBanue IEUCTBUSI MAardHuTHOTO IIOJIS
Ha IMPOBOJHHUK C TOKOM.

NuauBuayabHble MPOEKThI. IPUMEHEHHUE
CHUJIBI

Amniepa u cunel  JlopeHma B
TEXHUYECKUX YCTPOUCTBAX
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2.6 | DnekTpoMarHuTHas 4 Onexrporeneparop. CrocoObl momydeHusi I'pynnoBbie MpPoOeKThI 0 TEMaM:
UHAYKINS 3JIEKTPUUECKON IHEPTrUuu — JJIEKTPOCTAHLIUU HAa BO30OHOBIIIEMBIX
UCTOYHHKAX YHEPIHH;
— HKOJIOTMYECKUE MPOOJIEMBI 3HEPIeTUKY;
— TOIIJIMBHBIE YJIEMEHTHI M IEKTPOMOOHIIN
Wroro no pazaeny 20
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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9 KJIACC

IIJIOCKOCTH

HaumeHnoBaHu
Ne KosmnuectBo ®opMma padoThl/XapaKTepUCTHKA
€ pa3eJioB U OcHoBHOe cojiep:kaHHne
n/n 4yacoB AeSITeJIbHOCTH 00Yy4aloIuXxcst
TeM
y4eOHOro mpeaMera
Paznen 1. Mexanuveckue siBjIeHHs
1.1 | Croco6s! onucanust 3 I'paduueckas maTepnperanus yckopenus, | Pemenue rpadguyeckux 3aga4  BBICOKOTO,
MEXaHU4YECKOro CKOpPOCTH, IPOWJIEHHOI0 MYTH U IEepeMe- | OJMMIIUNAJHOIO0 YPOBHEH CJIO0KHOCTU Ha PaBHO-
JIBUKEHUS. HIEHUs JUIsl  NPSAMOJIMHEHMHOro paBHO- | YCKOPEHHOE JBUKEHHE
PaBHOyCcKOpeHHOE YCKOPEHHOI'O JIBH)KEHHUS.
IIPSIMOJIMHEWHOE OnpeneneHue NponIEHHOIO MyTH U YCKO-
JIBUYKEHUE peHus JBMXKEHUs Tejaa 1o rpaduky
3aBUCUMOCTH CKOpOCTH
PaBHOYCKOPEHHOI'O IPSIMOJIMHEHHOT O
JIBHDKCHUS Tena
OT BPEMEHHU
1.2 | JIsmwxenwue tena 4 JmHamuka M KuHeMmaTuka  Teuna, | [IpoBegeHue 3KcnepuMeHTAa:
10 HAKJIOHHOM JBIDKyHIErocss BBepX M BHU3 110 | e OmpenesieHHEe YCKOPEHMsI Tejla IpU pPaBHO-

HaKJIOHHOH INIOCKOCTH

YCKOPECHHOM JABHXKCHHNHU o HaKJIOHHOM
IIJIOCKOCTH.

e HMccnenoBanue 3aBUCUMOCTH IIYTH OT BpCMCHU

IpY  pPaBHOYCKOPEHHOM  JBWXKeHUH  0e3
HaYyaJIbHOM CKOPOCTH.
Pemienune KAa4YeCTBCHHBIX n PaCYE€THBIX

3aJa4 BBICOKOIO U OJIUMIIMAJHOTO YpPOBHEH
CJI0K-

HOCTH Ha ABUXCHUC I1O HAKJIOHHOM IIJIOCKOCTH
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JBr>KeHue tena,
OpOIIEHHOTO
I0J] YTJIOM K TOPH30HTY

JluHaMuKka ¥ KHHEMaTHKa Teja, OpOIIeHHOTO
II0J] YTJIOM K TOPU30HTY

IIpoBenenne 3xcnepuMeHTa:

e lccnenoBanue ABWKEHUS Tena,
OpOILLIEHHOTO IO/ YIJIOM K TOPU30HTY.

Pemienne  pacueTHbIX  3aJa4  BBICOKOTO,

OJINMITMAIHOTO YPOBHEU CIIOKHOCTU
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14 | JBuxenue 2 JIuHneliHass CKOpOCTh, yIjoBas CKOpPOCTb,
10 OKPY>KHOCTH MepuoI u 4acToTa oOpaieHus
IIpU PAaBHOMEPHOM JABHXECHUHU IO OKPYXK-
HOCTH. LlenTpocTpeMuTenbHOE
YCKOpEHHE.

[ToHsiTHE O TAaHI€HIIMAIBLHOM YCKOPEHUU

IIpoBenenne 3KcrepruMeHTAa:

e l3mepenue nepuoaa u 4acTOThl 0OpaIieHUs
TeJla MO OKPY>KHOCTH.

Pelrenne KauecTBEHHBIX H PacUYeTHBIX 3a1a4

1.6 | 3akon bepnymmn 5 [ToxpemHas cuia KpbLia camoJieTa

IIpoBenenne 3xcnepuMeHTa:

e OMBITHI, IEMOHCTPUPYIOIIHE JICHCTBHUE
3akoHa bepHyium, u ux oObsICHEHHE.

I'pynnoBble mpoeKTHI 110 TEMaM:

— HCTOpHUS PA3BUTHUS OTEYECTBEHHOU

rpakIaHCKON aBHAlINH;
— CyJa Ha NOJABOJHBIX KPbUIbSX;
— AHTHUKPBIIO Ha CKOPOCTHBIX aBTOMOOMIISIX

1.7 | 3akoHBI cOXpaHEHHUS 3 Ynopyrue u Heynpyrue CTOJIKHOBEHUS.
3aKOH COXpaHEHUs UMIyJbca. 3aKOH
COXpAaHEHHUS MEXaHWYeCKOM  SHepruu.
KoncepBatuBubie cumibl. OOOCHOBaHUE
MIPUMEHUMOCTH 3aKOHOB COXPaHEHUs

IIpoBenenne ’xkcnepuMenTa:
e II3mMepeHne KMHETHYECKOW DHEPIuu
Tena 10 JUIMHE TOPMO3HOIO
IIyTH.
Pemrenne  pacyerHbIX  3aJa4  BBICOKOIO,
OJINMIIMAJHOTO YPOBHEU CIIOKHOCTHU

Hroro no pasneny 20

Pasznen 2. MexaHu4ecKue KOJIECOAHUSA U BOJIHBI
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2.1 | MexaHuyeckue BOJIHBI

CelicMHUYeCKHUE BOJHEL

3BYK, UHQPa3BYK U yIbTPa3BYK

IIpoBeaenne mcciaegoBaHmii.

e AHaJIU3 TaHHBIX O PETUCTPALUU
3EMJIETPSICEHUI U B3PBIBOB C IIOMOIIBIO
CEUCMHUYECKUX BOJIH.

e DKCIIEpUMEHTAIBHOE  OIPEIEIICHUE

I'paHUIL] YaCTOTHI
CJIBIIIIMMBIX 3BYKOBBIX KOJICOAHUN.
I'pynnoBbie NpoeKThI IO TEMaM:

— HCHOJIb30BaHUE 3BYKa (YJIbTpa3ByKa) B
TexXHUKe (IXO0JIOKAIUS, YIBTPA3BYK B
MEJUIIMHE U JIP.);

— 3BYKH B IpUPOJE

Hroro no pazaeiny
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Pa3nen 3. DiIeKTPOMarHuTHOE 1oJie M 3J1eKTPOMArHUTHbIE BOJIHBI

31

IIIxama
AJIEKTPOMAarHUTHBIX
BOJIH

3

[Tonydyenne  AIEKTPOMArHUTHBIX

BOJIH Pa3HbIX 4aCTOT

I'pynnoBbie npoeKThI 110 TEMaMm:

— HOPOABJICHUA OSJICKTPOMArHUTHOI'O

W3JIyYEHUS B IPUPOJIE;

— HOPUMCHCHHUC JJICKTPOMATIHUTHOI'O H3JIYUYCHUSA

B TCXHHUKC

Hroro o pasacity

Pa3ne

J 4. CBeToBbBIE ABJICHUSA

4.1

JIMH3EI

@opmysia TOHKOM JMH3BL. [locTpoenue
n3o00paxeHu, chopMHUpPOBAHHBIX TOHKOMN
JINH301

IIpoBenenne 3KCIepMMeHTA:
e Onpenenenue (hokycHoOro

PaCCTOSAHUA u OIITHYECKOU CHUJIbI
coOuparoieit JUH3bI.
JKCNepUMEeHTAIbHOE

3aBUCUMOCTHU

HccIeI0BaHKue
CBOICTB M300pakeHU ! B
TOHKOW JIMH3€ OT PACCTOSHMS MEXKIY JIMH30M H

WCTOYHHKOM CBeTa. JKCNepUMEeHTAIbHOE
HCCJIICA0BAHUE HN3MCHCHUIA 0HTI/I‘IGCKOI71 CHJIBI
IIPU CIIO)KEHUU TOHKHUX JIMH3.

Pemienune 3amau

CJIOXKXHOCTH Ha

BBICOKOI'O, OJIMMIIMAJIHOI'O
YpPOBHENU
JIMH3aX

1 GOpMyITy TOHKOM JIMH3bI

MIOCTPOCHHE B

4.2

Paznoxenue 6emoro
CBETa B CHEKTP

Koaddunments OTpaXXeHHs,

MOTJIOIIECHUS, MPOITYCKAHUS ay4yen

pPa3sHOro 1IBETA Ha pa3HbIX BCIICCTBAX

IlpoBenenue H 00bsICHEHH e ONbITOB
10 BOCHPHATHIO I[BETa TIPEIAMETOB TIPHU UX
HaOmOAeHUN  4yepe3
(1IBETHBIE OYKH).

LBETOBBIE  (DUIIBTPHI

Pemenne xauecTBEHHBIX 3agav
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4.3 | BoaHOBBIE CBOICTBA 1 HNuaTtepdepenunss u audpaxuus IIpoBeneHue 3KCIepUMEHTA:
cBeTa 3BYKOBBIX BOJIH. e HaOIIO/ICHUE SIBJICHUI
HUntepdepenuus u nHTepPEPEHITUN 1
nudpaxyst nudpakiuy cBeTa
CBETOBBIX BOJIH
Hroro no pazaeny 7
OBUIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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