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Pabouass mporpamMma Kypca BHEYPOUHOH JESTENbHOCTH «3aHUMaTeNbHas
¢bu3MKa» COCTaBlicHa Ha OCHOBE paboueld MporpaMMbl Kypca BHEYPOUYHOM
nearenbHocTH «Tpynubie Bompockl ¢uzuku. 7-9 kmacce» (H.M. Bonbinuyk, E.E.
KamszeeBa, A.H. KoGzapy; mon pen. H.M. BomnbiHuyk. — MockBa | ®I'BHY
«MHCTUTYT conmepxkaHusi W MeronoB o0yueHuss uM. B.C. JlegneBa»), BKIIOYaeT
MOSICHUTETIbHYIO 3alHCKy, CcoJAep)KaHue OOydeHHUs, IUTaHUPYEMbIe pe3yJbTaThl

OCBOCHHMH:A IIPpOTpaMMbI, TCMATHUYCCKOC INNIAHUPOBAHHUC.

INOACHUTEJIBHASA 3AIINCKA

O01asi xapakTepucTUuKa Kypca

PaGouass mporpamMma Kypca BHEYPOUHOM JESTEIBHOCTH «3aHUMAaTEIbHAs
¢u3uka» pa3paboTaHa B COOTBETCTBHM C TpeOOBaHUSAMHU  (eaepalibHOrO
roCyJIapCTBEHHOTO 00pa30BaTEIBbHOTO CTaHAapTa OCHOBHOI'O O0OIIEro 0Opa3oBaHUS
(®T'OC OOQO) u nHampapiieHa Ha OpraHu3aluioo oOy4YeHHs (PU3UKE, BBHIXOJSAIIETO 32
paMku (QenepanbHOil paboyeil mporpamMMbl MO (PU3UKE OCHOBHOTO OOIIETO
obpazoBanus (®PII OOQO) 6a30BOro ypoBHs, C Yy4YETOM HCIOJb30BAHUS BUJIOB
JEATEIbHOCTH O0yYaroUIUXCsl, OTJIMYHBIX OT YPOUHBIX.

ITpu pazpadotke [IporpaMmmbl yUUTHIBAIKCH CIAEAY OIS TOKYMEHTHI:

— pacnopsiokenue [IpaButensctBa Poccutickoit @enepanuu ot 19 HosOpst 2024 .
No 3333-p «O0 yTBEpkJI€HUM KOMIUIEKCHOTO IJIaHa MEPONPUITUN MO MOBBIIICHUIO
KauecTBa MaTEMaTHYECKOTO U E€CTECTBEHHO-HAYYHOTO OOpa3oBaHHUS Ha MEPUOj 0
2030 rogay;

— nucbMo MuHucTepeTBa npocsenieHus Poccuiickon denepaunu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBieHUU METOAMYECKUX PEKOMEHAAIUN» TI0
OpraHu3allid BHEYPOUHOW JEATEILHOCTH B paMKax peaau3aluud OOHOBJIEHHBIX
beneparbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB HAYAILHOTO OOIIETO

¥ OCHOBHOT'O 00IIIeTO 00pa3oBaHUsI.

AKTYaJIbHOCTB Kypca
B ycnoBuAx peanmzanuMu  CTPATETMYECKOM 3aJaud 1O  JOCTHMKECHUIO
TEXHOJIOTUYECKOT0 CyBEPEHHUTETA CTPaHbl epel (rU3n4eckuM o0pa30BaHUEM B YHCIIE

2



TJIABHBIX TTOCTABJICHBI CIEAYOIIME IIEH: TOATOTOBKAa OOYYarOIIMXCS B IPOIIECCE
oOyuenus pusuke K BbIOOPY npodeccuii, CBA3aHHBIX C Pa3BUTHEM €CTECTBEHHBIX HAYK

)41 TCXHOJ’IOI‘Hﬁ; Pa3BUTHC TBOPYCCKUX H HCCICOIOBATCIBCKUX CII0COOHOCTEH

oOy4Jaroruxcs. BakHbIM KOJWYECTBEHHBIM IOKA3aTEJIEM TOBBINICHUS WHTEpeca K
¢u3MKe SBIAETCS POCT KOJUYECTBA BBHIMYCKHHKOB, BBIOMparommx (U3WKYy Ha
rOCy/IapCTBEHHOW UTOTOBOM aTTECTAIINH.

OcBoenue [IporpaMMbl crtocOOCTBYET MOBBIICHUIO MOTHUBALIMKM 00YyYarOIIUXCSI
K M3Y4YeHUIO0 (DU3UKH, TIO3BOJSIET UM Ha TPAKTUKE MO3HAKOMHUTHCS ¢ (DU3UICCKUMU
SBJICHUSIMHU, DKCIEPUMEHTANIBHO H3YYUTh (DU3NYECKHUE 3aKOHOMEPHOCTH, PA3BUTH
UMEIOIIHECs] U MPUOOPECTH HOBBbIE MPAKTUYECKUE YMEHHS M HABBIKM B 00JIacTU
TJIAHUPOBAHMS, TIOJITOTOBKH, MIPOBEICHUS, aHAIN3a U MHTEPIIPETAIINU (PH3NICCKOTO
OKCIIEPUMEHTA, HAYYUTHCA MPUMEHATH TCOPETUYCCKHUE 3HAHUS I OOBSICHCHUS
bU3MYeCKUX SBICHUHW W TIPOIECCOB, HE TOJBKO JJIs PEIICHUS PacyeTHBIX 3aaad
BBICOKOTO U OJIMMITMAIHOTO YPOBHEH CII0)KHOCTHU, HO M B CUTYyaIUsX >KHU3HEHHOTO
xapaktepa. [Ipexycmorpennsie [Iporpammoil BUabI A€STENBHOCTH (MHAUBUAYabHAS
W TPYIIOBas TMPOCKTHAS W WCCICI0BATEIbCKAS JIEATEIBHOCTh) CIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATENBHBIX, PETYIATUBHBIX HM KOMMYHHKATHBHBIX YMCHHM
oOyuaroruxcs. I[IporpamMmMa cOOTBETCTBYeT HJee NPUKIAJIHON HAMPABICHHOCTH,
KOTOpasi, B YUCJIE JAPYTUX HJEH, MOJIOKEHA B OCHOBY Kypca (DU3WKH, M3ydaemMoro
Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus.

Kypc moxer ObITh BOCTpeOOBaH 00yYaroONIMMUCS, KOTOPbIE UMEIOT UHTEpPEC K
U3Y4YEHUI0 (U3UKH, TOTOBIATCS K Y4YacTUIO B OJUMIIMAJAX IIKOJBHUKOB TIO
¢dusnKe, TUIAHUPYIOT YIITyOJIeHHOE M3ydeHHe (U3WKHA Ha YPOBHE CPEIHEro OOIIeTro

oOpa3oBaHUs.

Hean 1 3a0a4n Kypca

Peanuzanus BHEYpOUHOU JESATEIBHOCTH SABJSETCS HEOTHEMIIEMOM YaCThIO
oOpa3oBaTenpHOrO  Mpolecca, o0ecredyrBass B TOM  4YHCIE  BO3MOXKHOCTb
dbopMupoBaHus 00pa30BaTENbHBIX MPOTPaMM Pa3JIMYHOTO YPOBHS CIOKHOCTU U
HaIPaBJIEHHOCTH C YYEeTOM OOpa30oBaTelIbHBIX NOTPEOHOCTEW U CIOCOOHOCTEN

oOyuaromuxcs, BKII0Yasi 01apEeHHBIX JeTEH.



Heap Ilporpammel — o0ecneunTh UHAMBHAyaJIbHbIE MOTPEOHOCTH

oOydaromuxcss B H3YYCHUH (PU3UKH, B YCIOBUSAX, KOrJa YYeOHBIA IJIaH

o0pa30BaTeNbHON OpraHu3alMy MpeaycMaTpUBaeT HU3yuyeHHE yueOHOTO MpeaMmeTa
«Dusuka» TOIHKO Ha 6a30BOM YPOBHE.

[Iporpamma pa3paboTaHa ¢ yd4eToM peKOMeHmanui (eaepaibHON padodeit
MIpOrpaMMbl BOCIIMTaHUSA. B 4acTHOCTH, OHA YYHUTHIBAET NICUXOJIOIO-NIEAATOTHYECKHE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3paCTHOI KaTeropuu odyuaromuxcs. [Iporpamma
CIIOCOOCTBYET JOCTHKEHHUIO JTUYHOCTHBIX PE3YIbTAaTOB OCBOEHHUs 00pa30BaTelIbHON
nporpaMmsbl 1o pusuke B cooTBeTcTBUU ¢ PI'OC OOO 1 COOTBETCTBYET CJICAYIOIIUM
OCHOBHBIM HaITPaBJICHUSM BOCIIMUTAHUS:

1) maTproOTHYECKOEe BOCIHMTAHUE: IICHHOCTHOE OTHOIICHHE K JIOCTHIKCHHSIM
POCCUNCKHUX YUEHBIX-(PU3UKOB;

2) Tp@XJAaHCKOE W JyXOBHO-HPAaBCTBEHHOE  BOCIUTAHUE: T'OTOBHOCTH
K aKTUBHOMY YYacTUIO B OOCYXJEHUM OOIECTBEHHO 3HAYMMBIX U OSTUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHXKEHUN (DU3UKHU;

3) 1IEHHOCTH HAYYHOTO TIO3HAHMS: OCO3HAHHE IICHHOCTH (PU3NICCKOM HAYKH KaK
MOIIHOTO UHCTPYMEHTA MTO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BAXKHEUILIECH
COCTABJISIIOIICH KYJIBTYPbI; OPUEHTALIUS B JEATEIBHOCTU HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX TMPEJCTaBICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS TPHUPO/IBI;
pa3BUTHE HAyYHOM  JIIOOO3HATENILHOCTH, HWHTEpEca K  HUCCIEeN0BATEIbCKOU
JeATEIbHOCTH;

4) TpyI0BO€ BOCIHMTAHHE: WHTEPEC K MPAKTHYCCKOMY HM3yUeHHUIO Tpodeccui,
CBSI3aHHBIX C (PUBHKOM;

5) sKoJIOrMYecKOe BOCIUTAHUE: OPHEHTALMs Ha NpPUMEHEHHE (QHU3UUIECKUX
3HAHWM JIJIS1 PEIICHUS 3a/1a4 B 00JIaCTH OKPY’KAIOIICH CPEIbl.

N3yuenune kypca HampaBiieHO Ha OPMUPOBAHUE Y O0YUAIOIITUXCS:

— CHUCTeMBbl (U3NYECKUX 3HAHUNW KaK CHUCTEMOOOPA3yIoIero KOMIOHEHTa
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, KaK OCHOBBI JIJIi TMOHUMAaHUS (pU3ndeckoi
CTOPOHBI SIBJICHUM OKPYIKAIOIIET0 MUPA;

— WHTEpeca Ha TMPOJOJDKeHHE OOy4YeHHUsT Ha YypOBHE CpEeIHEro oO0IIero

oOpa3oBaHUs.



B pamkax pemienust ocHOBHBIX 3a7a4 [IporpamMmbl T0KHO OBITH 00€CTIeUeHO:
— npuoOlieHrne OoOy4YarolUXCsl K CaMOCTOSITENIbHOM IO3HABaTENbHOM U

UCCIIEIOBATENBCKOM 1eATEIBbHOCTH, K HAYYHBIM METOJIaM IMO3HAHUS;

— (QopMupoBaHue y OOy4YalOIIMXCS MOTHUBAlMM M PA3BUTHE CIIOCOOHOCTEN
K U3YYCHHIO (PU3UKU;

— (opMupoBaHUE y O0YYaIOUMXC YMEHUN OOBSICHATh U OLEHUBATh SIBJICHMUS
OKPY>KaIoIIero MUPA, UCIIOJIb3Ys 3HAHUS U OIBIT, MOJTYYCHHbIE IPH U3YUCHUU PUUKH,
OPUMEHATh WX TPU pPEIICHUH MpoOJieM B TOBCEIHEBHON JKM3HH M TPYJIOBOU
NeSITETbHOCTH;

— OCO3HaHUE OOYyYaAIOUUMUCS IEHHOCTH (U3HUECKUX 3HAHUH B JKU3HU
YeJI0OBEKa, IMOBBIIIEHUE YPOBHS SKOJIOTMUYECKOM KyJbTYphl, HENpPUITHE JEHUCTBUH,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIFOJICH;

— mpuoOpeTeHre  OOy4YaloIMMHCS  OMNbITa  CAMOIIO3HAHMS,  KJIHOYEBBIX

KOMHCTGHHHﬁ, HGO6XO,Z[I/IMI>IX I pa3siIMIHbIX BUAOB JCATCIIBHOCTH.

Mecto Kypca B 00pa3oBaTe/IbHOM Ipolecce

[IporpaMmMa Kypca BHEYypO4HOW jestenbHOCTH  «TpyaHBIE  BOMPOCHI
bu3uKKM» HalpaBJeHa Ha pacIlIupeHre 3HaHUN 00yJaroIIMXCcs 1Mo (PU3MKE IS KI1acCOB
¢ 0a30BBIM YPOBHEM O0yUeHUsI (PUBUKE.

Tematnueckoe MIaHUPOBAHHUE B MPOTPAMME Kypca BHEYPOUHOU IS TETFHOCTH
«3annMarenpHas (U3MKa» COCTABIEHO TaK, YTO paclpeqeleHUe COep>KaTeIbHBIX
pa3zesioB B HEM CHHXPOHHM3UPOBAHO C 00s3aTeIBHONM MpOorpamMmMoii 6a30BOT0 YpOBHHI.
Peanuzanus conep:kanus mpeasiaraetcs B GopMax U BUAAX JAEATEIHLHOCTH, OTIMYHBIX
oT ypouHbix. ClieqyeT OTMETUTh, YTO JAHHBIH KypC BBICTPAMBACTCSA HE TOJBKO
Ha pacHIMpeHu (QU3NUYECKOTO COJepKaHusi 0a30BOTO YPOBHS, HO M HA MOBBIIICHUU

YPOBH: CIIOKHOCTH 3aaa4, NpCajaracMbIX OJIA pCIICHUA.

PaGouass mporpamma Kypca BHEYPOUHOW JESITEIBHOCTH «3aHUMATENIbHAs
dbu3uka» mpemHasHaueHa s peanusanuu B 8—9 kimaccax. Dopmbl aesTEIRHOCTH
oOydJaronmxcst MpeayCMaTPUBAIOT AKTUBHOCTh W CaMOCTOSITEIBHOCTh, COYETAIOT

WHIUBUYAIbHYIO U TPYNIOBYI0 (HOpMbI paOOThl, OTIUYAIOTCS OT YPOUHBIX OoJjiee



TUPOKUM HCITOJIb30BAaHUEM IITKOJIBHOTO (bu3ngecKoro HKCIIEPUMEHTA,
UCCTICIOBATEIILCKOW M TIPOCKTHOM JISSITEIbHOCTH, pEIIEHNEeM HeCTaHIapTHBIX 3a/1a4 U JIp.
CTpyKTypupOBaHUE TEMATHYECKOTO IIaHUpOBaHWs B [Iporpamme COOTBETCTByET
MOPSIKY M3YUYCHHS Pa3esioB U TeM (PU3uKH 6a30BOr0 yPOBHS B OCHOBHOH IIIKOJIE, TEM
caMbIM 00ECITeYMBACTCS MPEEMCTBEHHOCTh YPOUHOW M BHEYPOUYHOU JEATCIHLHOCTH U
BO3MOKHOCTBH OCBOCHHUS IMPOTPAMMBI B TPYTIaX MEPEMEHHOTO COCTABA.

Peanmzamus  [lporpamMmbl  codeTaeT pa3IUYHbIE BHIBI  JICATEIHLHOCTH
oOy4aroruxcs. J[ms rpymnmoBoit paboTel MpeayCMOTPEHBI: AUCKYCCUH; paboTa Haj
npoeKkTamMu (BBIOOp TEMBbI MPOEKTAa, IMJIAaHUPOBAHME PabOT, paclpeeieHHE POJICH,
B3aMMOOIICHKA npu BBITIOJIHEHUU IPYIIOBBIX MIPOEKTOB); MOHTAaX
OKCIIEPUMCHTAJILHBIX ~ YCTAHOBOK; TMPOBEACHHE (U3MUECCKUX HM3MEPEHUN TI0.
PYKOBOJICTBOM  y4uTENsl; OOCyXJIeHHE (U3MYECKUX SBICHUW U  IPOIIECCOB;
000CHOBaHME MOJICNICH MPU PEIICHUU PACUETHBIX 3a7a4y. B uHauBHayansHol pabote
pOrpaMMON  TPEAYCMOTPEHBI: 00pabOTKa W  HWHTEPIpETAIds PE3yJIbTaTOB
bU3HMYEeCKUX U3MEPEHH; MOCTPOCHHE YCTHOTO WM MUCbMEHHOTO 0OOCHOBAaHUS MPU
pEeIICHNM Ka4eCTBEHHBIX 3aja4, 3aluCh CHCTEMbl YypPaBHCHWH U BBITIOJHCHUE
MaTeMaTUYeCKUX pacyeToB TMPU PEHICHUH 3a/lay; T[OWCK, WHTEPIpeTaus,
npeoOpa3oBaHre W MIPUMEHEHNE HH(POPMAIIMH €CTECTBEHHO-HAYYHOTO COJEPIKAHMS.
Takue BUIBI ACSITCIBHOCTH TTOMOTAIOT PAa3BUBATh Y 00YUYAIOIINUXCS, C OJHOW CTOPOHEI,
HABBIKM BOCTIPUATHS HOBOM HHGOPMAIMKM TPU PANTUUYHBIX CIOCO0axX €€ IMojaud,
a ¢ APyroil — aKTUBHOCTh, CAMOCTOSITEILHOCTh W TBOpYECKOE Hadano. Peamm3arius
[Iporpammsl criocoOCTBYET HE TOJIBKO PACIIUPEHUIO 3HAHUN M YMEHUN 00ydaronuxcs
B oOyiactu (pu3uKu (4TO OPUEHTUPYET HA BHIOOP TEXHOJIOTUYECKOTO (MHKEHEPHOTO)
npodwiis B CpemHel IKOJIe), HO W PAa3BUTHIO0 Y HHUX YHHUBEPCAIBHBIX YUEOHBIX

JNEHCTBUIA.

[Iporpamma kypca paccunTaHa Ha 68 4acoB B TE€UEHHE IBYX JIET OOydYCHUS
B 8—9 Kilaccax mpu MpOBEICHUM 3aHATHI OJUH pa3 B HEAEIIO N0 | akageMHU4ecKoMy
yacy Kaxzaoe. B 3aBUCMMOCTH OT KOHKPETHBIX YCJIOBHUM peanu3allid OCHOBHOWU
oOpa30oBaTeNbHOM MPOTPAaMMBI M KOJIMYECTBA  OOYyYalONIUXCS  JIOMyCKaeTcs

dbopmupoBaHre yUeOHBIX TPYNM U3 00YYarOIINXCs pa3HbIX KJIACCOB B Ipejieax OJTHON
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HapanIeIm.

[Tpu peanuzaiuu [IporpamMmbl 3aa4a yUuTeNs — CO3JaHUE JIJIS 00yYarOIIHXCSI
HEOOXOJUMBIC YCIIOBHS JIJIi NPHOOPETEHUS M Pa3BUTHS YMCHHH, CBS3aHHBIX C
NPOBEICHUEM 3KCIIEPUMEHTOB. [l peleHus 3Toi 3a1a4r HEOOXOMMO HAJIMYKME B
KaOuHeTe (U3MKH CTaHJIapTHOTO O0OPYIOBaHHS, KOMIUICKTYIOIIUX W PaCXOIHBIX
MaTepuajaoB, TpPEOYIOIIUXCS Ui TPOBEACHHWS  OKClepuMeHTa.  [lepedeHb
npejyiaraeéMbeix  pa0boT chopMUpoOBaH TakuM OOpa3oM, YTO TIOATOTOBKA K UX
IIPOBEJICHHUIO HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYIHEHUI — BCe HEOOX0IUMOE
U peanu3anuu [Iporpammpl, Kak MpaBuUiio, MO0 HAXOAWTCS B KaOWHETE (PU3HKH,
100 JOCTYITHO B TTOBCEHEBHOM OBITOBOM OOMXOJIE.

Bropas 3amaya yunrens mo peaausanuu [IporpaMMel cBsi3aHa ¢ BO3MOXHOCTBIO
noncka, oOpabOTKM ™ TIpeacTaBicHHUs HWHOOPMAMA HAYYHOTO COJIEPIKaHUS

IpU OpraHU3alydy TPYINIOBOM MPOEKTHOM M HUCCIEN0BATEIbCKON NEATEIbHOCTH.



COJEPKXAHUE OBYYEHUA

8 KJIACC

Pa3znen 1. ®usuka u ee pojib B NO3HAHNH OKPYKAKOIIEr0 MUPa

@®u3nKa — OCHOBA Pa3BUTHUSl TEXHUKUA U TEXHOJOTMU. DU3NUYECKHE BEINYHHBI
u ux n3mepenne. Knaccudukarms nsmeputenbHbIX TpruOopoB. [lorpenrHocTs mpsMoro
n3MepeHusi. UHTepBaibHOE TPEICTABICHUE MOTPEIIHOCTH u3MepeHus. IloHsTue o
MMOrPENTHOCTA KOCBEHHOTO H3MEpEHUs. MeTol rpaHull JUId OLUECHKHA MOTPEIIHOCTH
KOCBEHHOT'O U3MEPECHMUS.

IIposedenue sxcnepumenma:

HN3mepenne temriepaTypsl IPU MMOMOIIY KUJIKOCTHOTO TEPMOMETPA U TaTYMKA
TEMITIEPATYPHI.

N3mepenne oObeMa TBEpAOro Telda C IIOMOIIBIO MEH3YpPKH, 3aIllCh
MOTPEIIHOCTA U3MEPCHUS.

N3mepenus pa3zMepoB MaJIbIX 00bEKTOB € YKa3aHHUEM IMOTPEITHOCTH KOCBEHHOTO
W3MEPCHUA.

prl’lVIOGble npoexkmsl 10 UCTOPUHU PAa3BUTHUA KOCMOHABTHUKH.

Pa3nes 2. [lepBoHayajibHbIe CBeIeHHS 0 CTPOEHHH BelllecTBA

bpoyHOoBCcKOE naBWKEHHME. ATrperarHble COCTOsIHUS —BemlecTBa. [lonsTue
0 KPUCTAJUTMYECKUX U aMOP(PHBIX TBEPABIX TesIax. AHU30TPOIHS CBOKCTB.

lIpogedenue skcnepumenma: ONBITBI MO HAOMIOJEHUIO OpPOYHOBCKOTO
JIBOKEHUS U qudy3uu.

IIpakmuueckas paboma no noctpoeHuto kpucrawimdeckoil pemerku NaCl

" JpYyTuX BCUICCTB U 00BICHEHHUIO AHU30TPOIINH CBOMCTB.

Paznen 3. JIBuskeHue M B3auMoaeiicTBHE TeJl

Cpennsst ckopocTh. Pa3Hble CcIOCOOBI ONMCAHUS JBYOKCHHUS (TaOIMIHBIM,
rpaduueckuit). I'paduku 3aBUCMMOCTE BETWYUH, OMUCHIBAIOIIMX PABHOMEPHOE
nekenne. Cmecu u cruaBbl. [loBepxHOCTHass W JMHEHHas IUIOTHOCTh. Cuna

yrpyroctu. Cuia TpeHHs CKOJIbXEeHUs. PaBHOAEHCTBYIOIIAs CHJL.



IIposedenue sxcnepumenma:

W3mepeHne cpenHell CKOpOCTHM  (IBMXKEHHME  MOJAEIH  DIEKTPUUYECKOTO
aBTOMOOWMJIS, CKOJIbKEHUE OpyCKa 10 HAKIIOHHOM IJIOCKOCTH U JIp.).

HccnenoBanre 3aBUCUMOCTH CPEIHEN CKOPOCTH OpycKa IMpHU €ro ABUKEHUU
BHU3 110 HAKJIOHHOW TJIOCKOCTH OT YIJIa HAKJIOHA MJIOCKOCTH.

M3MmepeHue IKECTKOCTH OJHOM NPYXUHBI M IKECTKOCTH JABYX MPY>KHH,
COEJIMHEHHBIX MEXAY COOO0M MOCIIe0BATENBbHO UIIH MTAPAIIENIBHO.

HccnenoBanue pacTsSyKeHUs IPYKUHBI OT MacChl MOJBEIIMBAEMBIX I'PY30B.

HccenenoBanre 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOLIAJH IOBEPXHOCTH CKOJIBKEHUS.

[IpencraBnenne pe3ysbTaTOB MCCIEIOBAaHUN B BHJI€ Ipa(UKOB C yKa3aHUEM

MIOrPELTHOCTEN MPSIMBIX U3MEPEHUM.

Pasznen 4. JlaBjieHUue TBePAbIX TeJl, JKMJAKOCTEH U ra3oB

JlaBneHne TBepAbIX Tel. [ mapocTaTHuecKoe MJaBlIE€HHE B  IKUAKOCTH.
AtMocdepHoe naBneHue. BolTankuparomas cuia.

IIposedenue sxcnepumenma:

HccnenoBanrie 3aBUCUMOCTH JaBJICHUS, OKa3bIBAEMOTO YEJIOBEKOM Ha TOJI,
B 3aBUCUMOCTH OT TUIOIIAIH OMOPHI (0OCHKOM, HA KaOJayKax u T. I1.).

HccnenoBanue 3aBUCUMOCTA THAPOCTATUYECKOTO JABJICHUS B SKUJIKOCTH
oT NIyOuHBI (¢ momotsio U-00pa3Horo MaHOMETpa U JaT4YHKa).

Hao0mtonenue nposiBiieHnst aTMOC(EPHOTO JaBICHUS.

HccnemoBanne  3aBUCMMOCTH  aTMOC(EPHOTO  JABICHUIO OT  BBICOTHI
OTHOCHUTEIFHO MOBEPXHOCTU 3eMJIH.

HccnenoBanne 3aBUCHMMOCTH Beca Tella B BOJAE OT OO0beMa IMOTPYKEHHOU
B KHUJKOCTb YaCTH TeJa.

Hnousuoyanvrvie npoexmui:

Kak Bb10paTh 00yBb 47151 310pOBbs?

I/ICTOpI/IH BO3YyXOIUIaBaHUs U IPUMCHCHHUEC COBPCMCHHBIX a9pOCTATOB.



Wzyuenue mnpuHnuna pabotel OatuckadoB, Oatuchep u 0coOEHHOCTEH

CTPOCHUA I‘JIY6OKOBOI[HI)IX KNBOTHBIX.

Pa3znen 5. Pa6oTa 1 MOIIHOCTH. JHEPrusi

[Tomucnact. IIpocThie MEXaHU3MBI B IPUPOJIE U TEXHUKE. 3AKOH COXPAHCHUS
MEXaHHYECKON JHEPTUH.

lIposedenue sxcnepumenma. IPOBEPKa YCIOBUSI PABHOBECHS phluara.

Pewenue IKCNEPUMEHNIAIbHBIX 3a0ay Ha COCIMHCHUA OJIOKOB.

8 KJIACC

Pa3neu 6. TermuioBble siBJIeHUA

AmnotponHele  Moaudukauuyd  yriepona. IloBepXHOCTHOE — HATsSKEHHE,
CMadyMBaHue, KanuuisipHble siBJeHus. KoaPUImeHT noBepXHOCTHOTO HATSKEHHUS.

TennooOmeH u TenoBoe paBHoBecue. 3akoH HetoToHa—PruxMaHna. YpaBHeHue
TEIJIOBOro OanaHca.

W3MmeHeHne BHyTpeHHEN sHepruu npu ¢a3oBbIX nepexoaax. I'paduyeckoe
IpeJICTaBICHNUE MTPOLECCOB HarpeBaHUsI/OXJIaX A€HHS BEILIECTBA.

TennoBble ABUTATENM W 3alIUTa OKpY Karolled cpenbl. TernoBble MOTEPH
B TEILIOCETSX.

IIposedenue sxcnepumenma:

BrIpamuBanue KpuCTauioB TOBAPEHHOM COJIA WJIM METHOTO KyIIopoca.

OnbITel, JAEMOHCTPUPYIOIIME IOBEPXHOCTHOE HATSIKEHHE, KalWJUIIPHBIE
SBJICHUS U ABJICHUS CMAYNBAHUS.

HccnenoBanue npoiiecca TemI000MeHa Py CMEITMBAaHUK XOJIOAHON U ropsiyeit
BOJIBI.

HccnenoBanue ¢pa3zoBbIX MEPEXO/IOB.

I pynnosvie npoexmui IO TEMaM:

IIporuo3upoBanue 3KOJIOTMYECKUX MOCIEACTBUN HUCIOJIb30BaHUsl JBUraTeIeH
BHYTPEHHETO CIrOpPaHUSI.

[IporHo3upoBaHue IKOJIOTUYECKUX MOCIEACTBUN MCIOJIB30BAHUS TEIUIOBBIX

Y TUJPOJIEKTPOCTAHIUN.
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Pa3nen 7. JinekTpuyeckue 1 MATHUTHbIE SIBJICHUSA

Onektpuzanus Ten. 3akoH Kymona. Onektpuueckoe mnose. DJC B menu
NOCTOSHHOIO TOKa. 3akoH Owma [ NOJHOM Lenu. ODJIEKTPUYECKHE LENu
U TIOTPEOUTENH PIEKTPUUECKOM SHEPTUU B OBITY.

JleficTBUe MarHUTHOTO TOJs Ha MPOBOJHUK ¢ TokoM. Cuna Ammepa
u ompejeneHue ee HampanieHus. Cuia JlopeHiia u omnpeneseHue ee HarpaBlICHUS.
YckopuTenu 3apsyKeHHBIX YaCTHLL.

Onekrporereparop. CrnocoObl MOTYUEHHUS IICKTPUIECKON IHEPTHUH.

IIposedenue sxcnepumenma:

DnexTpu3anus U 00bICHEHUE AIIEKTPU3AINHN TEJl, B3aUMOICHCTBHE 3aPsKEHHBIX
TeJL.

[IpoBepka mpaBuiia CIHOXKEHUS HANPsDKCHUM TMpPU  MOCIEI0BATEILHOM
COCIMHEHUHN JIBYX pE3UCTOPOB, IMpaBWia [Uid CWIbl TOKA MPH MMapauieIbHOM
COEIMHEHUH PE3UCTOPOB.

Onpenenenre 3/{C 1 BHyTpEHHETO CONPOTUBIICHNUS UCTOYHUKA TOKA.

[TpoBepka BeimoHEHUS 3aK0HAa OMa 715 MOJTHOW LIETIH.

Omnpenenenue KII/[ narpeBarens.

HccnenoBanue neCTBUS MAarHUTHOTO TIOJISI HA POBOTHUK C TOKOM.

Hnousudyanvrwvle npoexmol Ha IPUMEHEHHE CHIIbl AMriepa U cuiibl JlopeHna
B TEXHUYECKUX YCTPOUCTBAX.

I'pynnogvie npoexmul 10 TEMaM:

DJIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

DKOJIOTHYECKHUE MPOOJIEMbl SHEPTETUKH.

TormMBHBIE JIEMEHTHI U SJICKTPOMOOUIIH.

9 KJIACC

Pa3pnen 8. Mexannueckue siBJICHUS

['padmueckass wHTEpHpETalMs YCKOPEHHs, CKOPOCTH, TPOWIEHHOTO IyTH
Y MIepEMELICHUS 151 TPAMOJIMHEUHOTO PABHOYCKOPEHHOTO JBU>KEHUS.

JIlnHaMKKa 1 KMHEMaTHKa Tena, JBUXKYIIErocs BBEPX M BHU3 [0 HAKIOHHOMN
MJIOCKOCTH. JIMHAMKKa ¥ KHHEMAaTHKa Tejla, OpOIIEHHOTO MO/ yTJIOM K TOPU30HTY.
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JIBM>KE€HHE IO OKPYKHOCTU. [IoHATHE O TAHTCHIIMATbHOM YCKOPEHUHU.

3akoH bepuyinu. [logbemMHas cuia Kpbljia camoJieTa.

VYnpyrue u HEynpyrue CTOJKHOBEHHS. 3aKOH COXPaHCHMUS UMITYJIbCa. 3aKOH
coxpaHeHHUs1 MexaHwdeckor dHeprun. KoHcepBatuBHBIC CHibl. (OO0OCHOBaHHE
MIPUMEHUMOCTH 3aKOHOB COXPAHEHHS.

IIposedenue sxcnepumenma:

OnpenesnieHUe YCKOpPEHHUsI Tejla IIPpU PABHOYCKOPEHHOM JIBUKECHHHM IO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PABHOYCKOPECHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

UccnenoBanue qBUKEHUS Tela, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

N3Mmepenue nepuojia u 4aCTOThI 0OpaIlleHUs TeIa 0 OKPY>KHOCTH.

OnBITEI, IEMOHCTPUPYIOIIKE ACHCTBHE 3aKOHA bepHyH, 1 NX 00BICHEHHE.

N3mepenne KHHETUYECKOM SHEPTUH TeJIa 1O JJIMHE TOPMO3HOIO ITyTH.

I'pynnoswle npoexkmul IO TEMaM:

Hcropust pa3BUTHS OTE€UECTBEHHOM IPaKIaHCKOW aBUALIUH.

Cyna Ha MOABOJIHBIX KPBUIbSIX.

AHTHKPBLIO HA CKOPOCTHBIX aBTOMOOMIISX.

Pa3nen 9. Mexannueckue KoJjie0aHUsS U BOJIHBI

Ceiicmuueckue BOJTHBI. 3BYK, HH(GPA3BYK U yIbTPA3BYK.

IIposeoenue uccieoosanuii:

AHaJIN3 TaHHBIX O PETUCTPAIUU 3€MJICTPSCEHUN U B3PBHIBOB C MOMOIIIBIO
CEUCMHUYECKHX BOJIH.

DKCIEpUMEHTAIBLHOE OMpPEACIICHUE TPAHUIl YaCTOThI CIIBIIITUMBIX 3BYKOBBIX
KoJIeOaHui.

I pynnogwvie npoexmol 10 TEMaM:

Hcnonb3oBaHue 3ByKa (MM YIbTPa3ByKa) B TEXHUKE (3X0JIOKALKS, YIBTPa3BYK
B MEJIUIIUHE U JP.).

3BYKH B IPUPOJIE.
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Pa3nen 10. DiiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbBIE BOJIHBI
[TonydeHnue 3IeKTPOMAarHUTHBIX BOJIH Pa3HBIX YaCTOT.

I'pynnoswvie npoexkmsi IO TEMAM:

[IposiBiIeHMS SIEKTPOMATHUTHOTO U3JIyYEHUS B IPUPOJIE.

HpI/IMeHeHI/IG QJICKTPOMATIrHUTHOI'O U3JTYUCHHUS B TCXHHUKC.

Pa3znen 11. CBeToBbIe siBJIeHUS

®opmyna ToHko muH3BL I[locTpoeHue wu3z00pakeHuil, cHOPMUPOBAHHBIX
TOHKOM JMH30U. K03 (ULMEeHTBl OTpakeHHs], MOTJOIICHUS, NMPOIYCKAHUS Jyden
pa3HOro IBETa Ha pa3HbIX BenlecTBax. MHTepdepeHus u qudpakims 3ByKOBBIX BOJIH.
HNurtepdepenius u nudpaxiusi CBETOBBIX BOJH.

IIposedenue sxcnepumenma:

Omnpenenenue (GOKYCHOTO pPAcCTOSIHUSI W ONTHUYECKOW CHJIbI COOMparomien
JIMH3BI.

HccnenoBanrie 3aBUCMMOCTH CBOWCTB H300paKEHHM B TOHKOM JIMH3E B
3aBUCHMOCTH OT PACCTOSHUS MEXAY JIMH30M U ICTOYHUKOM CBETA.

N3MeHeHMs ONITUYECKOU CHJIBI TP CIIOKEHUH TOHKHX JIMH3.

OnbITEl 1O BOCHPUSATHIO IBETA MPEAMETOB IPU HMX HAOJIOJECHUU uepe3
LBETOBbIE (PUIIBTPHI (LIBETHBIE OUKH).

Hab6nronenue sisnennit untepdepeHnu u AuQppaxium.
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IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA KYPCA BHEYPOUYHOM
NEATEJBHOCTU « 3 AHUMATEJIBHASA ®U3UKA»

Peanuzauus nporpaMmsl Kypca BHEYPOUHOM JEATEIBHOCTH «3aHMMATENbHAs
¢u3uKa» HampaplieHa Ha oOecleueHue AOCTHXKEHHS O00YyYaroIMMMCS JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI B uactu:

1) nampuomuuecxkoeo éocnumanusi: NEHHOCTHOEC OTHOIICHHUE K JIOCTHKCHUSIM
POCCUICKUX yUEHBIX-(DU3UKOB;

2) epancoanckoeo U - OYX08HO-HPABCMEEHHO20 — B0CNUMAHUsL: TOTOBHOCTH
K aKTUBHOMY YYacCTHIO B OOCYXICHHUH OOIIECTBEHHO 3HAYMMBIX W ITHYCCKUX
po0sIeM, CBSA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) yennocmu Hayuno2o no3Hanus: 0CO3HAHNUE IIEHHOCTH (PU3MUCCKOM HAYKH KaK
MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHH, BaXKHEHIIICH
COCTABJISIFOIICH KYyJNbTYphl; pa3BUTHE HAYYHOM J0O03HATENHLHOCTH, HMHTEpeca K
HCCJIEIOBATEIILCKOU IEATeTLHOCTH,

4) hopmuposanusi Kynbmypsvl 300p08bsi U IMOYUOHALLHO2O OAACONONYHUSL:
OCO3HaHME IIEHHOCTH 0€30macHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BAXKHOCTH TMPaBHJI O€30MacHOT0 TMOBEJACHUS HAa TPaHCIOPTE, HA JOpPOTrax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYIOBaHUEM B JOMAIITHUX YCIOBUSX;

5) mpyodosoco éocnumanusi; akTABHOE y4aCTHE B PEIICHUH PAKTUYCCKHUX 3a1a4
TEXHOJIOTHYECKOW W COIMAJIbHOW HAMPABICHHOCTH, TPEOYIOIMHUX B TOM YHCIIEC
1 GU3HUECKUX 3HAHWI; MHTEPEC K MPAKTUYECKOMY M3y4YEeHUIO MPOdeCCHii, CBI3aHHBIX
¢ (pU3HKOI;

6) okonocuueckoeo 6ocnumanusi; OPUEHTAIMS HA MPHMEHEHHE (U3HYSCKUX
3HaHMHW U9 pelieHUs 3a1ad B O0JacTH OKpYXKalomiel cpeapl, IIaHUPOBAHUS
MOCTYIIKOB M OIEHKH MX BO3MOYKHBIX MOCJIEICTBUM JIJIsl OKPYKAIOIIEH CPEJIbl;

7) adanmayuu K U3MEHIIOWUMCSL YCA0BUAM COYUANLHOU U NPUPOOHOU CPEObL:

HOTpC6HOCTB BO BSaHMOﬂeﬁCTBHH IIPHU BBIITIOJJHCHUHU I/ICCJ]C)IOBaHI/IfI U TIPOCKTOB
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(u3NYECKO HANpPaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JPYIHX; OCO3HAHUE
neUIUTOB COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTe B o0Oiactu (U3HKY,
IUIAHUPOBAHUE CBOErO pPa3BUTUS B NPUOOPETEHHMM HOBBIX (PU3UYECKUX 3HAHMIA;
CTpEMJICHHE aHaJM3UPOBaTh W BBIABIATH B3aWMOCBSI3M MPHUPOABI, OOIIECTBA U

9KOHOMMKH, B TOM HHUCJIC C UCITIOJIb30BAHUECM (1)I/I3I/I‘-IeCKI/IX 3HAHUH.

METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIEe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

ba3zoevie nocuueckue oeticmeusi:

— BBIBIIAT M XapaKTepU30BaTh CYIICCTBCHHBIC TIPU3HAKA  SIBJICHUHN
Y TIPOIIECCOB;

— BBIABJIATh 3aKOHOMEPHOCTH U IIPOTHBOPEYMS B paccMaTpHBaeMbIX (paKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSM;

— BBIABJIATh NPUYHMHHO-CIICICTBEHHBIE CBS3M MPU H3YUYCHHH (PU3HUESCKUX
SBIICHMA W TPOIIECCOB, JeJaTh BBIBOABI C HCIIOIB30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (DU3NUSCKUX
BEJIMYHH;

— CaMOCTOSTEIILHO BHIOMPATH CIIOCO0 pernieHust yaeOHOH (HU3MIECKO 3amaun
(cpaBHEHHME HECKOJIBKUX BapHaHTOB pEIICHUS, BBIOOp HamOoJiee IOAXOIAIIETO

C YUYETOM CAMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

baszosvie uccnedosamenvckue deticmeus:

— WCIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEILCKUI WHCTPYMEHT TO3HAHUS;
MPOBOJUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIaHy OIBIT, HECIOXHBINA
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

— OIICHMBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTH MH(OPMAITUIO, TTOTYyUECHHYO
B XO/I¢ UCCJICOBAHMSI HIIA DKCIICPUMCHTA;

— CaMOCTOATENIBHO (POpMYJIMPOBaTh OOOOIICHUSI U BBIBOABI MO pe3yJibTaTam
MIPOBEICHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

— TPOTHO3UPOBATh BO3MOYKHOE JabHEHIIIee pa3BUTHE GU3HUCCKUX TPOIIECCOB,
a TAKKE BBIIBUTATH MTPEATMOIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTAX.
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Paboma ¢ ungpopmayueii:

— MPUMEHATh Pa3JIMYHBIC METOJbI, HHCTPYMEHTBI M 3allpOChl TIPU TTOMCKE
U oTOope WHGOPMAIMK WU JAHHBIX M3 HCTOYHHUKOB C YYETOM IPEIIOKESHHOU
yueOHO# 3a/1a4M U 3a/IaHHBIX KPUTCPHUECB;

— BBIOMpaTh, AHATU3UPOBATh, CHCTEMATH3MPOBATh M HWHTEPIPETHPOBATH
UH(POPMAIIHIO PA3JINYHBIX BUAOB U POPM MPEICTABICHHS,

— OIICHMBATh HAJCKHOCTh HMHGOPMAIMHM T10 KPUTCPHUSIM, MPEATOKECHHBIM
YUUTEIIEM WIH C(hOpMYyJIMPOBAHHBIM CAMOCTOSTEIILHO;

— CaMOCTOSITEIbHO ~ BBHIOMpaTh  ONTHUMAIbHYIO  (GOpMYy  IMPEACTaBICHUS
uHPOpMAIIMU W WUTIOCTPUPOBATh peEIIaeMble 3a7adqd HECJIOKHBIMH CXEMaMH,

JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHAIUSIMU.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JeiCTBUS

Obwenue:

— BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

— B XOJe OOCYXJIEeHHS y4eOHOro Marepualia, pe3yJbTaToB J1abOpaTOPHBIX
paboT MW TMPOEKTOB 3aJaBaTh BOIMPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI
W BBICKA3bIBaTh WJEH, HAIICIICHHBIE Ha pEIICHWE 3aJaud W TOJACp)KaHue
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

— COTOCTaBIIATh CBOM CYXKJICHHUS C CYXXKJICHUSAMH JAPYTHX YYACTHUKOB JHUAJIOTA,
OOHapy>KUBaTh Pa3JIMUME U CXOJCTBO MO3UIIHIA;

— TyOJMUYHO MPEJCTABIATh PE3YIbTAThl BHIMOJTHEHHOTO OTBITA, UCCIICI0OBAHMUS,

MIPOEKTA.

PerynsiTuBHbBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopeanuzayus:

— BBIABIIATH MPOOJIEMBI JJIsl PEILICHUS B )KU3HEHHBIX U yUEOHBIX CUTYAIHSIX;

— OPUEHTHMPOBATHCS B  PA3IMYHBIX  MOAXOJAaX  NPUHATHA  PELICHUU

(MHIMBUAYaJbHOE pEUICHUE, MPUHATHE PELICHUI B TPYMIIE);
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— CaMOCTOSITENIFHO COCTaBIIATH AJITOPUTM peUIeHHs (PU3UUECKOW 3aJauM WM
IUTaH UCCIIEIOBAHMSI C yUE€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh NIPEAJIAracMble BApUAHThI PEIICHUM;

— JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camoxoumponv, IMOYUOHAILHBII UHMEIEKM.

— J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUHU M MpeyIaraTh IIaH €€ H3MCHCHHUS,

— YYHUTBIBATh KOHTEKCT U MPEABUACTD TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTh
IpH pelICHHH YYeOHOW 3aJadd, aJalTHPOBAaTh peEIICHHEe K MCHSIONIMMCS
00CTOSITEIILCTBAM;

— OOBSCHATh  TNPUYHMHBI  JIOCTKCHUS  (HEIOCTHIKCHHS)  PEe3yjIbTaTOB
JESATCIIBHOCTH, J1aBaTh OIEHKY MTPHOOPETEHHOMY OIIBITY, YMETh HAXOUTh ITO3UTHBHOEC
B IIPOM3OIIIC/IIICH CUTYaIINH,

— BHOCHTb KOPPEKTHBBHI B JCATCIIBHOCTH HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHHUBIIUXCS CUTYaIlHH, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHUE PE3yjIbTaTa IICIU U YCIOBHSIM,

— CTaBWTH ceOsI HA MECTO JAPYToro 4esioBeKa, MOHMMATh MOTHUBBI M HAMEPCHUS
JIPYTOro;

— IpHW3HABaTh CBOC IIPaBO Ha OIIMOKY MpH pEIICHUU (PU3NYCCKUX 3a]ad WU

B YTBCPIKACHUAX HAa HAYUYHBIC TECMbI H TaKOC K€ IIPaBO JAPYToro.

IMMPEAMETHBIE PE3YJIBTATDI:

[IpenmeTHBIC pe3ynbTaThl OCBOCHMS [IporpaMmpl ydueOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

— pa3nu4uath (U3NYECKUE SBICHUSA (MEXaHWMYECKOE JBIDKCHHE, TEIUIOBOE
JBIDKEHUWE YaCTHI[ BEIIECTBAa, B3aUMOJCUCTBHE TeJ, aTMocepHOe aBiICHHUE,
MIPEBPAIICHUS] MEXaHUYECKOW SHEPTUH U JIP.) TIO OMTUCAHUIO UX XapaKTEPHBIX CBONCTB
¥ Ha OCHOBE OTBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBICHUE;

— pacrmo3HaBaTh  MPOSBICHWE  HM3YyYCHHBIX  (U3MYECKUX  SBICHUH B
OKPYXKaloleM MHUpE, MPU 3TOM TIEPEBOJIUTh NPAKTUYECCKYIO 3a1ady B Y4eOHYIO,

BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
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— XapakTepu30BaTh CBOWCTBA TeJN, (QPU3NYECKUE SIBICHHUA U TPOIECCHI,
WCIIOJIb3Ys TIpaBWIIa CIIOKEHUs cuil, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU U Ap.;

— OMKCHIBATh M3YYECHHBIC CBOMCTBA TeNl U (PU3NYECKUX SIBIICHUMN, HCIIONB3YS
¢usznyeckue BeMMUYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BpEMs, IyTh, CPEAHSIS
CKOPOCTb, CUJIa YHPYrOCTH, CUJIa TPEHHs, CHJIA TSDKECTH, BEC Tejla, KHHETHYecKas
Y TIOTEHIIMAJIbHAS SHEPTHS U 1Ip.);

— OOBSACHATH U3yUYCHHbIC (PU3NYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B
TOM 4YHCJIE B KOHTEKCTE CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U
pemarh KayecTBEHHbIE 3a/Jaud, 3a/Jadyd, TpeOyrolyue YHUCICHHOIO OLIEHUBaHUs
XapaKTEepPHbIX 3HAYEHUH (PU3MUYECKUX BEJIMYHMH, PACUETHBIE 3aJaud MO0 U3y4aeMbIM
TeMaM Kypca (pU3UKH;

— TPOBOJUTH MPSMbIE W KOCBEHHBIE M3MEpPEHHUS H3YyUYEHHBIX (PU3UIECKUX
BEJIMYMH C HUCIOJb30BAaHUEM AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, OOOCHOBHIBATH
BBIOOp METO/1a U3MEPEHHUS, PUKCUPOBATH TOKA3aHHsI PUOOPOB;

— coOmrofaTh  MpaBWiia TEXHUKH  Oe30macHOro  TpyJda Tnipu  pabore
c J1abopaTOpHBIM O0OpYJOBaHMEM, 3HATh MPUHIUI JACHCTBUS TPUOOPOB U
TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIbI,

OapomeTp, pIyar u ap.

[IpeameTHble pe3ynbTaThl OcBoeHMs [IporpamMmbl yueOHOTro Kypca K KOHILY
oOyueHus B 8 KkJacce:

— HUCIOJIb30BaTh TMOHATUA (arperatHbleé COCTOSHUS BEUIECTBA, CIOCOObI
U3MEHEHUsI BHYTPEHHEW DJHEPIWM, OJJIEMEHTApHbIM  JJIEKTPUYECKUU  3apsn,
IIPOBOJHMKH, IIOJIYIPOBOAHUKHU, AUIICKTPUKH, HUCTOYHUKU IIOCTOSIHHOIO TOKa,
AIIEKTPUYECKOE T0JIe, MArHUTHOE TOJIE U JpP.) U CUMBOJIMYECKUHN SI3bIK (PU3UKU MPHU
pelIeHn y4eOHbIX U MPAKTUYECKUX 3a/a4;

— pa3nuyarh SBJIEHUSA (TEIIOBOE pPABHOBECHE, HCHApEeHHE, KOHIEHcalus,
IJIaBJICHUE, KPUCTAILTU3ALIMS, KUTIEHHE, CIOCOOBI TeIUIONEpeiauu, JJIEKTpU3alus Ted,

B3aUMO/JICMCTBUE 3apsJA0B, JCUCTBUE BJIECKTPUUECKOTO TOKA, JEUCTBUE MATHUTHOTO
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MoJIsi HAa MPOBOJAHUK C TOKOM M Jp.) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB H
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBICHUE;

— OMNKCHIBATh M3YYCHHBIC CBOMCTBA TeNl W (PU3WYECKUX SIBIICHUMN, UCIIONB3YS
duznyecKkre BeININHBI (TEMIIEpPaTypa, KOIUIECTBO SHEPTUH, YCIbHAs TEINIOEMKOCTh
BEIIECTBa, YJelbHAas TEIUIOTa IUIABIICHUS, yJElbHas TEIUIOTa MapooOpa3oBaHus,
yJAenbHas TEIUIOTa CrOpPaHUs TOIUINBA, KOO(PPUIIMEHT MOJIE3HOTO ACUCTBUS TETLIOBOU
MallIuHbI, OTHOCUTEIbHAS BJIaKHOCTh BO3/1yXa, paboTa U MOIIHOCTh 3JIEKTPUUYECKOTO
TOKa W Jp.), 0OpU ONHUCAHUM TPABUIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX OOO3HAYEHUS W CAUHUIBI (PU3NUYECKUX BEJIMYUH,
HaxXOJUTh (POPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3MYECKYIO BEIWYHMHY C JPYTUMHU
(bU3NYECKUMU BEJIMUYNHAMU;

— XapakTepu30BaTh CBOWCTBA TEJN, PUINUECKUX SABJICHUI U TPOLECCOB, UCTIOIb3YS
OCHOBHBIE IOJIO)KEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOECHHUS BEILIECTBA,
ypaBHEHHUE TEIUIOBOTO OajlaHca, 3aKOH COXPAHEHHS JJIEKTPUYECKOIrO 3apsijia, 3aKOH
Kynona, 3akon Oma, 3akoH J[oyns—JIeHna, 3aKkoH COXpaHEHUs! SHEPTUU, TP STOM
pasnuyaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

— OOBACHATH U3yUYEHHBIE (DU3UUECKHUE SIBJICHUS, TPOLIECCHI, CBOWCTBA TEN, B TOM
YHUCJIE U B KOHTEKCTE CUTyalHil MPAKTUKO-OPUEHTHUPOBAHHOTO XApPAKTEPa, U PEIIATh
KaueCTBCHHbIC 3a/1aud, B TOM uYHCIe TpeOyrolue 4YUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUW (U3NYECKUX BEIUYHMH, peliaTh pacueTHhIE 3aJadd TI0
M3y4yaeMbIM T€MaM Kypca (PU3uKu;

— TPOBOJUTH TPSMbIE U KOCBEHHBIE HM3MEPEHUS H3YYCHHBIX (PU3HMUECKUX
BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U U(PPOBBIX TPHUOOPOB;

— pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA (>KUAKOCTHBIN TEPMOMETD,

TEPMOC, ABUTATEb BHYTPEHHETO CrOPaHUs, PEOCTaT U Jp.).

[IpenmeTHBIC pe3yibTaThl OCBOEHHUS MPOTpaMMbI YyU4eOHOTO Kypca K KOHILY
oOydeHwus B 9 Kjacce:
— WCIOJIb30BaTh TOHATHS (OTHOCHUTEIBHOCTh MEXaHUYCCKOTO JBHKCHUS,

MCXaHHNYCCKOC BOJIHBI, 3BYK, HH(bpaSBYK " YIJIbTPa3BYK, JJICKTPOMAIrHUTHBIC BOJIHBI,
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IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, ICTOYHUK CBETA, CIIEKTP UCITYCKAHUS U MOTJIOIICHUS
U JIp.) U CHMBOJIMYECKH S3bIK (PU3UKU TIPU PEIICHUH YYEOHBIX M MPAKTHUECKHUX 3aj1ad;
— pasnuyaTh SBJICHHS (CBOOOIHOE IMaJeHUE Tell, IBH)KEHHE MO OKPY’KHOCTH,
KoJ1e0aTeIbHOE IBUYKEHUE, BOJTHOBOE JIBUKEHUE, pa3IoKeHUE O€JI0ro CBeTa B CIEKTP
U Jp.) IO ONHMCAHUI0O HUX XAPaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

— pacro3HaBaTh  NPOSIBICHHE  HM3YyUYEHHBIX  (U3HUECKUX  SBICHUA B
OKpy>kKarolieM Mupe (B TOM uucie, (GU3MUecKoe SIBICHUS B MPUPOJE), TMPH ITOM
NEPEBOAUTH NMPAKTUYECKYIO 337auy B YUEOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA
(npu3Haku) (GU3NUECKUX SBICHMII;

— OIKCHIBaTh M3yUYEHHbIE CBOMCTBA TeNl M (U3MYECKUX SIBICHUN, UCIOJB3YS
(¢u3nyecKkue BEITMUUHBI (CPEAHsIsl 1 MTHOBEHHAs! CKOPOCTh Tela MPU HEPAaBHOMEPHOM
JNBUKEHUHU, YCKOPEHHUE, YCKOPEHHE CBOOOIHOTO MaJE€HHs, UMITYJbC TENa, WUMITYJIbC
CHJIBI, TIEPUOJ M 4YacTOTa KoJeOaHUN, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH
CBETA, M0Ka3aTelb MPEJIOMIICHUS CPEAbI U JIP.), IPU ONMMCAHUU MPABUIIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONb3YEMbIX BEJTUUNH;

— XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MYECKUX SBJICHUA M MPOLECCOB,
UCIOJIB3YSl 3aKOH COXPAaHEHMs SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYNEpIIO3ULIMKA CHUJI, IPUHLUIT OTHOCUTENbHOCTU ["anuies, 3akoHbl HploTOHA, 3aKOH
COXpaHEHHUsl UMITyJIbCa, 3aKOH BepHyJuIM, 3aKOH OTpa)keHUs U MPEJIOMIICHUS CBETa,
(dbopMyy TOHKOH JIMH3BI, IPU 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA
Y €r0 MaTeMaTUYEeCKOE BbIPAKECHUE;

— pemwaTh 3a7aud MO M3y4yaeMbIM T€MaM Kypca, BhIOMpas COOTBETCTBYIOUIYIO
GU3MYECKyI0 MOJENb C MCIOJb30BAaHUEM 3aKOHOB U (OPMYJI, CBSA3BIBAIOLINX
(bU3NYECKUe BETNYNHBI;

— TPOBOJUTH MPHU HEOOXOJIMMOCTH CEPHUI0 MPSIMBIX HU3MEPEHHH, OINpeaesss
CpelHee 3HaueHUE H3MEpsieMON BEIMYMHBI M MOTPEUIHOCTh PE3yJbTaTOB MPSIMBIX

U3MEpEeHUii, 000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTENBHOTO Mprudopa);
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— coOiromath TpaBWiIa TEXHMKH Oe3omacHoro Tpyna Tipu  pabote
Cc J1abopaTopHBIM 00OPYAOBAHUEM, XapaKTEPHU30BATh MPUHIIUII TSHCTBHS IPHUOOPOB U
TEXHHUYECKUX YCTPOWCTB (CHUIOMETp, JaTYMKU IIOJIOKCHUS, PACCTOSHUSA W
YCKOPEHHS, paKkeTa, 09K, oToanmapar, MUKPOCKOII, TEJIECKOII, CIIEKTPOCKOII, Kamepa
Bunbcona u p.), UCTONB3ysh OCOOCHHOCTH (DU3MYECKUX SIBJICHUN, HEOOXOAMMBIC

(1)I/ISI/I‘-ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
HaumeHoBaHMe pa3jiesioB
Ne . KonnuectBo dopma padoThI/XapaKTEePUCTHKA
H TeM Kypca BHEYPOYHOI OcHoBHOe cofep:kaHue
n/n 4acoB eI TeJIbHOCTH 00Yy4aI0IHUXCS
JeiITeJIbHOCTH
Paznen 1. ®uszuka u ee poJib B IO3HAHUM OKPYKAIOIEro MUpa
1.1 | dusuka — ocHOBa pa3BUTHS 1 JlocTiwkeHust ~ OTE€YECTBEHHOM Hayku | ['pynmoBble MpOeKTbI 1O KCTOPUU pPa3BUTHUS
TE€XHHUKH U TEXHOJIOTUH U TEXHUKHU KOCMOHAaBTUKH  (paboTa ¢  aHHOTHPOBAHHBIM
CITUCKOM PEeCypcOB, BBIOOp TEMBbI, MOATOTOBKA
Y 3alUTa Tpe3eHTaLN)
1.2 | ®usuveckure BEIUIUHBI 1 Nzmepenue ¢buznuecKux BennuuH. | [IpoBeaeHue 3kcnepuMeHTa:
Knaccudukanus u3MEepUTENbHBIX HpH- | e M3MepeHue — Temmeparypbl 0P MOMOIIH
6opoB. [lorpemHocTp mpsMOTO H3Me- YKUJKOCTHOTO TEPMOMETpa u JlaTYnKa
penusi.  HHTepBajibHOE  MpejcTaBiIeHUE TEMIIEPATYPHIL.
MOTPEUTHOCTH HU3MEpEHMS. [Tonstue | o M3mepenne oObeMa TBEPAOrO Tejia ¢ TOMOLIBIO
0 TOTPEHIHOCTH KOCBEHHOTO W3MEpPEHUs MEH3YPKH, 3alUCh MOTPEIIHOCT U3MEPEHHUS.
(Ha TpUMEpE KOCBEHHOIO H3MEPEHUs | e M3mepeHume  pasMepOB  MallbiX  OOBEKTOB
pasMepoB MajbIX TEI H KOCBCHHOIO C  yYKazaHMeM  IOTPEUIHOCTH  KOCBEHHOTO
u3MepeHust oObemMa  TBEpPAOro  Tena HU3MEPEHUs
C TOMOIIBI0 MEH3YpKH). Metoa rpaHull
AJI1 OLICHKHW IIOIrpC€HIHOCTH KOCBEHHOI'O
M3MEepEeHUs
Hroro no pazneny 3
Paznen 2. [lepBoHayajibHble CBEIEHHS O CTPOEHHH BeleCTBa
2.1 | JIBMyKEeHHE YaCTHUI] 1 Huddys3us. bpoyHOBCKOE IBIKEHHE IIpoBenenue IKcriepuUMeEHTA:
BEIECTBA e OmpIThl MO  HAOMIOJAEHHIO  OpPOYHOBCKOTO
IBWOKCHUS U TP Py3um.
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Pemienue KkavecTBEeHHBIX 3a4a4 Ha 00BsICHEHHE
SIBIICHUH B KM3HEHHBIX CUTyaluiaXx

2.2 | ArperaTHbIe COCTOSIHUS 1 ArperatHblie cocTosiHug Benectra. [lons- | IIpakTtudeckasi padora: MIOCTPOEHUE
BELLECTBA THE O KpPUCTAUIMYECKMX H amopdHbix | kpuctamwmmueckoit pemerkn NaCl wu  gpyrux
TBEPABIX TelaxX. AHU3OTPOIHS CBOHCTB BEIIECTB, OOBSICHEHHE aHU30TPOIIMU CBOWCTB
Hroro no pazneny 2

Pazgen 3. /IBM:keHHe M B3aHMOJAeHCTBHE TeJl

3.1 | MexaHu4ecKkoi IBIKCHUE 1 CpenHsisi CKOpOCTb. IIpoBenenue KcnepuMeHTa:
PasHple cnocoObl OmMCaHMs JBUKEHUS | e V3MepeHwe CpelHE CKOPOCTH  (IBHXKEHHE
(TabGmuupl, rpadukm). MOJIENH 3JIEKTPUIECKOTO aBTOMOOWIISA,
['paduku 3aBUCHUMOCTEMH BEJIMYMH, CKOJIb)KEHHE OpycKa 10 HAKJIOHHOW IUIOCKOCTH
OMHCHIBAIOLINX PaBHOMEPHOE JBUKCHHE. u ap.).
Onpenenenue oyt 1o rpaduky | e McciemoBaHue 3aBUCHMOCTH CPEIHEH CKOPOCTH
3aBHCHUMOCTH CKOPOCTH OT BpeMeHHW (st Opycka IMpH ero JIBIWKEHUH BHU3 10 HAKIOHHON
pPaBHOMEPHOTO u HEPABHOMEPHOTO MJIOCKOCTH OT YTJIa HAKJIOHA TIOCKOCTH.
JIBIDKCHUS ) Pemenune pacyeTHBIX  3aaay BBICOKOTO,
OJIMMITHUATHOTO YPOBHEH CIIOKHOCTH Ha CPETHIOO
CKOpPOCTh, C HCIOJNb30BaHHEM TrpaduKoB/TaldIHIl
3aBHCUMOCTH CKOPOCTH M IyTH OT BpPEMEHHU
NIpU PaBHOMEPHOM W HEPAaBHOMEPHOM [IBIKCHUU
3.2 | IlnotHOCTH 1 CB3p  IUIOTHOCTM € KOJIMYECTBOM | PelieHHe 3KCMEPUMEHTAJBLHBIX M PacYyeTHBIX
MOJIEKYJ B €IMHHUIE O00beMa BEIECTBAa. | 3a4a4  BBICOKOTO, OJIMMITMAIHOTO  YPOBHEH
Cmecu u cmiaBel. [loBepXHOCTHas CII0)KHOCTHM Ha CPEJIHIOK IUIOTHOCTh, MOBEpX-
Y JINHEHAS TUIOTHOCTh HOCTHYIO W JUHEHWHYIO TIOTHOCTD
3.3 | Cuubl. Bugpl cun 1 Cwuia ympyrocTH. IIpoBeneHune IKCMEPUMEHTA:

Cuia TpeHUs! CKOJbKESHHUS.

PaBHopelicTByIOIIAs CUIT

e II3mMepeHne  KECTKOCTH  OZHOM  IPYXKUHBI
A JKECTKOCTH [BYX IIPYXHUH, COCIHHEHHBIX
MEXJy cOOOl MOociefoBaTeabHO WM Hapa-

JICJIIBHO.
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e lccnenoBanue 3aBUCHUMOCTH pacTsKeHUs
MIPYXHUHBI OT MAcChl OJIBEIINBAEMBIX IPY30B.

e llccnenoBanue 3aBUCHUMOCTH  CHJIBI  TPEHUS
CKOJIBJKEHHSI OT CHJIBI HOPMAJIBHOT'O JABJICHUS U
HE3aBUCHUMOCTH OT IUIOIIAJU  IOBEPXHOCTHU
ckonbxkeHus.  IlpencraBneHue  pe3ysbTaTOB
UCCIIeIOBaHUN B BMJE IPa(UKOB C yKazaHHEM
MOTPEITHOCTEN MPSIMBIX U3MEPEHUH.

Pemienue  pacyeTHBIX  3aJa4  BBICOKOIO,

OJIMMITMAJHOTO YPOBHEH CII0XKHOCTU C IIpUMeE-

HeHHueM (GopMyIl JUIsl U3YYEHHBIX CHII

Uroro no pazneny

3

Pazjnen 4. /laBjienue TBepAbIX Te, ;KUAKOCTEN U razoB

4.1 | JlaBneHue TBEpAbIX Tell 2 @opmyna s BeluMCIeHHMs JaaBieHus | [IpoBeneHue 3KcIepUMeHTA:
TBEpAOro Teia. Hepeﬂaqa naBieHus B | e lccienoBaHue 3aBUCUMOCTH JOaBJICHUS,
TBEPJIbIX TeIax OKa3blBAEMOIO0  YEJIOBEKOM Ha  MOJ, B
3aBUCHUMOCTH OT IUIOLIAJU ONophl (OOCHMKOM, Ha
Kaliykax u T. IL.).
NuauBuayanbublii npoekT «Kak BeIOpaTh 00yBb
IS 30POBbs7»
Pemrenue kauecTBEHHBIX U PacyeTHBIX 3aja4
BBICOKOT'O, OJIMMIIMAJHOTO YPOBHEN CIOKHOCTH
Ha pacyeT JaBJIEHUS TBEPAOTO Teja
4.2 | TuapocraTudeckoe 2 ®opmyna JUIs rugpocrarudeckoro | IlpoBenenue IkcnepuMeHTa:
JIaBJIEHUE B KHUJIKOCTH JaBJieHUs B OKMAKOCTH.  Manomerp. | o HccrnenoBanne 3aBUCHMMOCTH — THIPOCTATHYEC-

CooOutaromuecs cocy bl

KOTO JaBJICHHUS B JKUAKOCTH OT TIIyOWHBI (C

nomonipto  U-o0pa3zHoro maHomeTpa

1 JTaTYNKA).
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NuauBuayajbHblii MPOEKT 00 HCCIeTOBaHUU
Mopckux TiyOuH (Oatuckadsl, OaTtucdepsl,
r1yOOKOBO/IHBIE )KUBOTHBIE).

Pemenne kavecTBEHHBIX M PacYeTHBIX 3a1a4
BBICOKOT'O, OJMMITMATHOTO YPOBHEW CII0KHOCTH
Ha JTaBJICHUE B KHUKOCTIX

4.3 | ATMochepHOE TaBIICHUE

3aBUCUMOCTh  aTMOC(EPHOTO  JaBICHHUS
OT BBICOTHI HaJ ypoBHEM Mopsi. [IpuGopsl
JUISL U3MEpeHHs aTMOC(HEPHOTo JaBICHUSA

IIpoBenenne 3KcHepUMeEHTA:

e Habmronenue MIPOSIBJICHUS aTMoc(epHOro
JIABJICHUSL.

e lccienoBanne  3aBUCHMOCTH  aTMOC(EpHOTO
JTaBJICHUS oT BBICOTBI OTHOCHUTEIILHO
MOBEPXHOCTH 3E€MJIH.

Pemienne KavecTBEeHHBIX 32424 IKU3HEHHOTO

XapakTepa Ha aTMOC(EpHOE J1aBJIeHHe

4.4 | BerTankuBaromas cuiia

BrertankuBaromas  cuna,  JIeHCTBYrOIIAs
CO CTOpOHBI JKHJKOCTM WJIH Tra3a Ha
NnorpyeHHoe B HHUX Teno. IlnaBanue
CYyZI0B M BO3]lyXOIlJIaBaHUE

IIpoBenenne 3xcrnepuMeHTa:

e VccienoBanue 3aBHCUMOCTH Beca Telaa B BOJE
0T 00beMa MOrpyKEHHON B KHMJKOCTb YacTH Tela.
Pemienne KadeCcTBEHHBIX M PAaCYETHBIX 32124
BBICOKOTO, OJIMIMIHMAJHOIO YPOBHEH CIIOKHOCTH
Ha  BBITAJIKUBAIOILYI  CUIy, IUIAaBaHUE  Tel
U BO31yXOIUIaBAHHUE.

NuauBuayajibHble  NPOEKTbI [0  UCTOpUU
BO3AYyXOIZIaBaHUA U IMPUMCHCHUIO COBPCMECHHBIX

a’poCTaToB

Hroro no pazneny

Pa3znen 5. Pabora u MoiHOCTh. DHeprus

5.1 | [IpocTeie MeXaHU3MBI

Ycnosue paBHOBECHS per4ara.

ITommcnacr.

IIpoBenenue 3KCIEPUMEHTA:
e [IpoBepka ycioBUSI paBHOBECHUS phlyara.
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IIpocTbie  MexaHu3Mbl B IPHUPOLE

1 TCXHHUKC

Pemenue 3KcrnepuMeHTAJIBHBIX 3a/1a4 Ha coe-
IUHEHHE OJIOKOB.

Pemrenne KadecTBEeHHBIX 3aJaY, CBI3aHHBIX C
BBISIBJICHUCM ﬂCﬁCTBHH IMPOCTBIX MCXAaHH3MOB B
pa3MYHBIX HMHCTPYMEHTaX | MPHCIIOCOOJICHUSX,
UCTIONB3YEMBIX B OBITY M TEXHHKE, a TaKke

B XXMBBIX OpraHusmax

5.2

3aKOH COXPAaHEHUs
MEXaHU4eCKON SHEPTUH

Kunernueckas wu MMOTCHIHAJIbHAA 3HCP-
rus. 3aKoH COXpPaHCHHA MEXaHUYECKOMH
OHEPrun

Pemienye KayecTBEHHBIX H PacCUY€THBIX 3aj1a4
BBICOKOI'O, OJHUMIIMAJHOI'O ypOBHefI CJIOXXHOCTHU
Ha MNPUMCHCHHUE 3aKOHAa COXpPAaHCHUA MEXaHU-

YECKOU dHEPIrun

Uroro no pazneny

Pasznen 6. TensioBbie AIBJICHUA

1.1 | Crpoenwue u cBoiicTBa Mopenu TBEpAOTO, XUAKOTO U razoobpasnoro | [IpoBenenne 3xcnepuMeHTa:
BEIIECTBA COCTOSIHUI BEIIECTBA. AmnoTponHbsle | © BeipammBaHue KpHUCTAJIOB TOBAPEHHOW COJH
MOJU(UKAIMN YTIIEPO/a. WM METHOTO KYIIOpOca.
[TOBEpPXHOCTHO® ~HATSIKEHHe, cMaunBauue, | IIPOBe/IeHUe H 00bsICHeHHUE OIBITOB,
KATTHIUTAPHBIC SBIICHHSL. JEMOHCTPUPYIOIINX TOBEPXHOCTHOE HATSHKEHUE,
Ko3(hdHIHEHT MOBEPXHOCTHOrO HATSKEHHs | KAlMJUIAPHBIC ABJICHUS U SIBICHUS CMauUBaHMUSL.
JladopaTopHasn padora o U3MEPEHUIO
KO3 (HUIIMEeHTa MOBEPXHOCTHOT'O HATSKEHHUS.
Pemenue kauyecTBEeHHBIX 32/1a4 U BbINOJHEHUE
KOHTEKCTHBIX 3aJaHui
1.2 | TermoBoe paBHOBECHE VY nenvHas TEIIOEMKOCTb Beniecta. | IlpoBegeHue 3KcrniepuMeHTa:

TennooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Hpiorona—Puxmana. YpaBHEHUE TEIIOBOIO
OaytaHca

e llccmenoBanne mporecca  TEIIOOOMEHa  TIpU

CMEIINBAaHUH XOJOJIHOU U TOPSTY€il BOABI.
Pemlenne kadecTBEHHBIX M PacUeTHBIX 3a7a4
BBICOKOI'0, OJIMMITUAHOTO YPOBHEH CI0KHOCTH Ha
ypaBHEHHE TEIUIOBOTO OajaHca W 3aKOH
HrroTtona—Puxmana
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1.3 | ®a3oBble mepexosl 2 [Ipomeccer  mpeBpamenuss — Bemectsa u3 | IIpoBeneHue 3xcnepuMeHTa:
OJITHOTO arperaTHOro COCTOSIHUS B JAPYroe e VccrnenoBanue (pa3oBbIX MEPEXOIOB.
(mmaBneHne W Kpucrammsauus (oTBepie- 3aganusi Ha OOBSCHEHHE NPOLECCOB, CBA3AHHBIX C
BaHME), HcIapeHHe (KUIIEHHE) U KOHAEHCA- | MepexXOJ0M BEIIeCTBA U3 OJHOIO arperaTHoro
s,  cyonuManus M AecyOnaMMmanus). | COCTOSHHMS B IPYyTroe.
W3menenue BHYTpEHHEHN SHepruu npu | Pemenue pacyeTHbIX 3aja4 BBICOKOTO,
¢da3oBbIX mepexonmax. I'padpuueckoe OJIMMITUA/IHOTO YPOBHEH CII0)KHOCTH
Mpe/ICTaBICHUE MPOLIECCOB HarpeBaHusi /
OXJIAKIEHHSI BELIECTBA
14 | TeroBble IBUTATENN 1 [Ipuaumner paboTel TEIUIOBBIX JBUTaTeNeil. | ['pynmoBble NMPOEKTHI 10 TEMaM:
KIIJI TemmoBoro paBurarens. TeIuloBble | — NPOTHO3UPOBAHUE DSKOJIOIMUYECKHUX IOCIEACTBUN
JBUraTeIy M 3allUTa OKPY)KAIOLIEH Cpembl. UCII0JIb30BaHUs JBUraTesneu BHYTPEHHETO
TenoBble NOTEPH B TEIUIOCETIX CTrOpaHus,
— MPOTHO3MPOBAHHME HKOJIOTMYECKUX MOCIEACTBUMA
WCIIOJIb30BaHUs TEIIOBBIX u THJIPO-
NEKTPOCTAHLIUM.
Pemenne pacyYeTHBIX 3aja4 BBICOKOT'O
Y OJIMMITHA/THOTO YPOBHEH CI0)XKHOCTH Ha IPUMEHEHHE
3aKOHa COXPaHEHUS W NPEBpALllCHUs SHEPruu
B MEXaHUYECKHMX M TEIUIOBBIX MpOLEccax
Htoro mo paznemny 6

Pa3zgen 7. DnnekTpruyeckue 1 MAarHUTHbIE SIBJICHUS

21

3apshKEHHBIE Tella

M UX B3aUMOJEUCTBUE

1

OneKkTpu3anys terr.  3akoH  Kynona.

DNeKTprUYecKoe moJie

IIpoBeneHue 3KCIEPUMEHTA:

e DJeKTpu3anus U 00bSICHEHNE DIIEKTPU3AIUH TEJ,
B3aI/IMOI[eI‘/IICTBI/I€ 3apsSPKCHHBIX TCII.

Pemenue

Ka4veCTBCHHBbIX 3agavd MMPaKTHUKO-

OPHEHTHPOBAHHOIO XapaKTepa Ha 3JIEKTPU3ALUIO

TPECHUCM
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2.2 | CoenuHeHus [TocnenoBarenbHOE u napajuiensHoe | IlpoBeneHne KcIepUMeEHTA:

IPOBOJIHUKOB COEIMHEHHE ITPOBOJHUKOB e JIpoBepka mpaBuia CHOXKEHHS HANPSOHKEHUH Npu
MOCJIEJ0BATEIIbHOM COEIMHEHUH JBYX
pe3ucTOpoB,  MpaBWwiIa i CWIbl  TOKa
IIpY NapaJIEIbHOM COEIMHEHUH PE3UCTOPOB.

Pemienue  pacuerHbIX  3ajay4 BBICOKOTO,
OJIMMITUA/THOTO YPOBHEH CIIO)KHOCTH Ha CMEIIaH-
HBIE€ COEIMHEHUSI IPOBOJHUKOB
2.3 | 3akon Oma OJIC B menm moctostHHOro Toka. 3akoH Owma | IIpoBenenne 3xcnepuMeHTa:
JUIS TIOJTHOM LIENH uig  nonHod  uenu.  Pacuer  mpocteix | e Ompenenenne DJIC w  BHYTpPEHHETo  COIPO-
MEKTPUYECKUX Leneit TUBJICHUS UCTOYHHUKA TOKA.
e [IpoBepka BbIOJHEHUS 3aKOHa OMa 151 OJTHOU
LETIH.
Pemenue pacueTHbIX 3a/1a4 C MCIIOJIb30BaHUEM
3akoHa OMa J1s IOJIHOU LieTH
2.4 | Pabota Onextpuueckue  1enu u  norpedurenu | IIpoBenenue 3kcnepuMeHTa:

3JIEKTPUYECKOTO TOKA AIEKTPUIECKON IHEPTHH B OBITY e Onpenenenue KIIJ[ narpesarens.

Pemenne kauyecTBeHHBIX 3a4a4 Ha OOBSICHEHUE
YCTpONCTBAa M MNPUHLMINA JEUCTBUS JTOMAIIHUX
AJEKTpOHArpeBaTeIbHbIX TPUOOPOB.
Pemenue pacyeTHbIX KOMOMHMPOBAHHBIX 33124
BBICOKOTO, OJIMMITHAJHOTO YPOBHEW CJIOXKHOCTH Ha
KIIJl narpeBatesmst

2.5 | MarHuTHbIe SIBICHHS JleiicTBre MarHUTHOrO Mo Ha npoBoAHUK ¢ | [IpoBeaeHne IKCIEPUMEHTA:

tokoM. Cuna Amrepa W OIpeneieHue ee
HampaBleHUsl. JEKTPOJBUTATENb IOCTOSH-
HOTO TOKa.

Cuna JlopeHua u ompeaeneHUe €€ Halpas-
JeHHs. Y CKOPUTENH 3apsHKEHHBIX YaCTHIL

e lccnemoBanne  JEHCTBUSI ~ MAarHUTHOTO  TIOJIS
Ha MTPOBOJTHUK C TOKOM.

NuauBuayajibHble NPOEKTHI: TPUMEHEHUE CHIIBI

Ammepa wu cunel  JlopeHIa B TEXHHYECKHX

YCTpOMCTBaxX
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2.6 | DiexTpoMarHuTHasI 2 Onexrporeneparop. CrocoObl MOTydeHUs I'pynmnoBbie mpoeKTsl 110 TEMaM:
WHYKLUS JIEKTPUYECKON SHEPTHH — 3JICKTPOCTAaHIIMM HA BO30OHOBISIEMBIX HCTOY-
HHUKaX YHEPTUH;
— 9KOJIOTUYECKHE MPOOIEMbl SHEPTreTHUKY;
— TOIIJIMBHBIC DJICMCHTHI U 3J'ICKTpOMO6I/IJ'II/I
HUroro no pazneny 11
OBIIEE KOJMYECTBO 34

YACOB 110 ITPOI'PAMME
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9 KJIACC

HaumeHoBaHue
Ne KoanuectBo ®opma padoThl/XapaKTepUCTHKA
Pa31eJioB M TeM OcHoBHOE coaep;kaHue
n/n 4acoB eI TeJJbHOCTH 00yIAr0IIAXCH
y4e0OHOro mpeaMera
Pa3znen 1. Mexanuveckue siBJIeHHUSA
1.1 | Cnoco0sI onucanus 3 I'padmyeckas wHTEpmpeTanus ycKopeHus, | Pemenne  rpaduyeckux  3agad  BBICOKOTO,
MEXaHUYECKOro CKOPOCTH, MPOMJIEHHOr0 MyTH MU MepeMe- | OJUMMIHUAJHOIO YPOBHEHM CIIOKHOCTHM Ha pPaBHO-
JBIDKCHUA. WEHUs A OPSIMOJIMHEHHOTO  pPaBHO- | YCKOPEHHOE JIBUKEHUE
PaBHOyCKOpEeHHOE YCKOPEHHOTO IBUKEHHS.
MPSIMOJIMHENHOE OnpeneneHue MNPOWACHHOTO IYTH M YCKO-
JBIDKEHNE peHuss  JBIXKEHUs Tela 1o  rpaduky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOT O JBUKEHUS Tena
OT BPEMEHU
1.2 | iBmxkenwue Tena 4 Junamuka u KUHEMaTHKa Tena, | [IpoBeaeHne 3KCIEPUMEHTA:
10 HAKJIOHHOMU JBIDKYLIETOCSI BBEPX M BHHU3 [0 HAKJIOHHOW | e OmpeneiicHWe YCKOPEHHUs Teja TPH  pPaBHO-
IJIOCKOCTH TJIOCKOCTH YCKOPEHHOM JBUKEHUHU o HaKJIOHHOM
TUIOCKOCTH.
e llccnenoBaHue 3aBUCUMOCTU IYyTH OT BpPEMEHHU
IpU PABHOYCKOPEHHOM [BW)KCHHWH 0€3 Hadallb-
HOW CKOpPOCTH.
Pemenne KayeCTBEHHBIX M PACYETHBIX 3a1a4
BBICOKOT'O ¥ OJIMMIIMAJHOTO YPOBHEH CIIOXK-
HOCTH HA ABUXXCHHC I10 HAKJIOHHOM INIOCKOCTH
1.3 | [Bmxenue Tena, 3 Jlunamuka v KHHEMaTHKa TeJa, OpOIIEHHOTO IIpoBeneHue 3KCIEPUMEHTA:
OpOLIEHHOrO IIOJ yIJIOM K TOPU30HTY e llccnenoBanue NBIWKEHUS Tela, OPOIICHHOTO
[0/, YIJIOM K TOPU30HTY MO/ YIJIOM K TOPU30HTY.
Pemenne pacueTHbIX 3aaa4 BBICOKOTO,
OJINMITNA/IHOTO YPOBHEH CII0KHOCTH
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1.4 | JIBmwxkeHUe 2

10 OKPYKHOCTH

JInHeitHast CKOpOCTh, YIrJoBasg CKOpPOCTb,

nepuoJ M YacToTa  OOpauieHHs

PaBHOMEPHOM [BM)KCHHU IO OKPYX- HOCTH.

npu

LeHTpoCTpEMUTENBHOE YCKOPEHHE.
[loHsiTHE O TaHT€HUHUAJIBHOM YCKOPEHHUU

IIpoBenenue IKcnepuMeHTa:

e lI3MepeHue neproaa U 4acTOThI OOpalleHHs Tella
10 OKPY>KHOCTH.

Pemienne kauyecTBEHHBIX M PacYeTHBIX 3a]a4

1.6 | 3akon bepuymm 5

ITogbemHuas cuna KpbLlIa CaMOJICTa

IIpoBeneHune 3KcIEpPUMMEHTA:

e OmBITHL, IEMOHCTPUPYIOIIUE JIEHCTBUE 3aKOHA
Bepuyu, u ux oObsiICHEHHE.

I'pynnoBble MpPOeKTHI IO TEMaM:

— HCTOpHS Pa3BUTHSA OTEUYECTBEHHOW TpakIaH-

CKOM aBHAITUU;
— CyJa Ha NOABOJHBIX KPbUIbAX;
— AHTHUKPBUIO Ha CKOPOCTHBIX aBTOMOOHIISIX

1.7 | 3akoHbI coxpaHeHUs 3

VYopyrue u  Heynpyrue

COXpaHCHUA

CTOJIKHOBEHHUSL.
3akoH
SHEPIuu.
O0ocHoBaHuE
NPUMEHUMOCTH 3aKOHOB COXPaHEHUS

3aKoH UMITYJIbCA.

COXpaHEHHUS MEXaHUYEeCKON

KoncepBartupHbie CHIJIBI.

IIpoBenenne 3KcHepUMeEHTA:

e II3MepeHre  KMHETHUYECKOM  JHEpPruM  Teja

MO JTMHE TOPMO3HOTO MyTH.
Pemenue

PaCYE€THBIX 3aJaav

OJIMMIIMAJHOTO YPOBHEH CIIOKHOCTU

BBICOKOTIO,

20

Uroro no pazneny

Pa3nea 2. MexaHu4ecKHe KOJ€0AHUA U BOJIHBI

2.1 | MexaHuyeckue BOJIHBI 4

CelicMUYeCKUE BOJIHBI.
3BYK, HH(Pa3BYK U YJIbTPa3BYK

IIpoBeneHue uccaex0BAHUMA.
e AHanu3 JAHHBIX O PETUCTPALIUU 3EMIIETPSACEHUM
U B3PBIBOB C IOMOILBIO CEHCMUYECKUX BOJIH.
OIIpEJIEIIEHUE TpaHuULl
YaCTOTHI CJBIIIUMBIX 3BYKOBBIX KOJI€OaHHIA.
I'pynnoBble NPoOEKTHI 110 TEMaM:
— UCHOJb30BaHME 3BYyKa (yJIbTpa3ByKa) B TEXHH-
Ke (9XO0JIoOKaIus, YIBTpPa3ByK B MEIUIIMHE U le.);
— 3BYKH B IIPHPOJIE

o BKCHepI/IMeHTaﬂbHOC

Htoro mo paznemny 4
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Paznen 3. DileKTpOMarHuTHOE MoJie U 3J1eKTPOMATHHUTHBIE BOJIHBI

3.1 | IlIxana 3 [Tonmy4yenue ANIEKTPOMArHUTHBIX BoaH | I'pynmoBble MpoeKTHI 10 TeMaM:
3JIEKTPOMArHUTHBIX pa3HBIX YacTOT — TpOSIBICHHS  DJIEKTPOMATHUTHOTO  H3IY4YEHHs
BOJIH B IIPUPOJIE;
— TPUMEHEHHE DJIEKTPOMArHUTHOTO  HW3TYYECHUS
B TEXHUKE
Utoro o paznemny 3
Pa3znen 4. CBeToBbIe SIBJIEHUSA
4.1 | JIuuzer 4 ®opmyna ToHkoM smH3bL.  Iloctpoenue | [IpoBeneHHne IKCIEPUMEHTA:
u3o0pakeHud, cHOpPMHUPOBAaHHBIX TOHKOH | e OmpeneneHue (OKYyCHOTO  pacCcTOsHUS U
JIUH30M ONITUYECKOM CHIIBI COOMPAIOIICH JTNH3BI.
JKCIepUMEHTAJIbHOE HMCCieJ0BaHue 3aBUCHUMOC-
TH CBOMCTB M300pakeHHMH B TOHKOM JIMH3e
OT PacCTOSHUS MEXKIY JMH30M U UCTOYHUKOM CBETa.
JKCcNepUMeHTAIbHOE HCCJIeI0BAHMEe W3MEHEHUS
ONTUYECKOMN CHJIBI TPU CII0KEHUU TOHKHX JIMH3.
Pemienne 3amay  BBICOKOTO, OJIMMIIMAJIHOTO
YPOBHEH CIIO)KHOCTH Ha MOCTPOECHUE B JIMH3aX
1 (hopMyiTy TOHKOM JTMH3BI
4.2 | Paznoxenue 6emoro 2 Koaddurmentsr orpaxkenus, mnornomenus, | [IpoBeaqenne ©W  00bsICHEHHE ONBITOB IO
CBETa B CIIEKTP NpOMyCKaHWsi ~ Jiydeid  pa3HOro  IBETa | BOCHIPHUSATHIO  I[BETa  MPEIAMETOB  NpU  HX
Ha pa3HbBIX BENIECTBAX HaOJI0ICHUU Yepe3 LIBETOBble (UIbTPHI (LIBETHHIE
OYKH).
Pemenne kavyecTBeHHBIX 3a1a4
4.3 | BomHoBBIE cBOMCTBA 1 HNuTtepdepentiusa u audpaknys 3ByKOBBIX IIpoBeneHune 3IKCMEPUMEHTA:
CBCTa BonH.  Murepdepennus u  gudpakousa | e HaGIIOACHHE SBJICHUI uHTephepeHInn
CBETOBBIX BOJH u nudpaknuu cBeTa
Uroro no pazneny 7
OBLIEE KOJIMYECTBO 34

YACOB 11O ITPOI'PAMME
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