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MUWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMACKOM ®EJEPAIIIN
MunuctepcTBo oopasoBanust HoBocudupckoii odsiactu

JenmapramenT oOpasoBanust M3puu ropoaa Hosocudoupcka
MAOQOY I'mmua3zus Ne 8

PABOYASI TIPOTPAMMA KYPCA BHEYPOYHOM JEATEJIBHOCTH
Tpyansie Bonpocsl pU3nKu
1J151 o0yuyawmmxcs 7 — 9-x KjiaccoB

Pabouast mporpamma Kypca BHEYPOUHOM NedaTeNbHOCTH «TpyaHble BOMPOCHI
busuku. 7-9 xnacce» (manee — Ilporpamma) BKIIOYAET MOSICHUTENBHYIO 3aIUCKY,
colepkaHue OO0ydeHHUs, IUTAaHUPYEMbIE pe3yiabTaThl OCBOCHHUS  TPOTPAMMBI,
TEMaTUYECKOe TUTAaHNPOBAHNE.

MNOACHUTEJBHASA 3AIIMCKA

OO0mas xapakTepucTHKA Kypca

Pabouast mporpamma Kypca BHEYpOYHOU AESTENbHOCTU «TpyJHBIE BOMPOCHI
¢u3ukn» pa3paboTaHa B COOTBETCTBUM € TpeOOBaHUSAMH  (heaepanbHOro
roCyJapCTBEHHOTO 00Pa30BaTENIbHOTO CTaHJapTa OCHOBHOrO OOIIEero oOpa3oBaHUs
(®T'OC OOO) u HampamieHa Ha OpraHU3alUi0 OOYy4YEeHHS (PHU3UKE, BBIXOJSIIETO
3a pamku (QenepanbHO pabouedt mporpamMmbl MO0 (U3UKE OCHOBHOTO OOIIETro
obpazoBanus (OPII OOO) 06a30BOro ypoBHS, C Yy4€TOM HCIOJIH30BAHUS BHUJIOB
NESATETLHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMmbl yIUTHIBAIUCH CIIEAYIONTUE TOKYMEHTHI:

— pacnopspxerne [IpaBurenncrBa Poccuiickoit @enepanuu ot 19 HosiOpst 2024 T.
Ne 3333-p «O0 yTBepKI€HUHM KOMIUIEKCHOTO IIaHA MEPONPHSITHI MO MOBBIIMICHUIO
KauecTBa MaTeMaTHYEeCKOT0 M ECTCCTBEHHO-HAYYHOTO OOpa30BaHUS Ha IEPUOJ
1o 2030 rogax;

— nucbMo MunucrteperBa npocseuienus Poccuiickont denepanyu oT S5 U0
2022 1. Ne TB-1290/03 «O HampaBiACHHM METOJAWYCCKUX PEKOMCHIAIINI
M0 OpraHU3alMM BHEYPOYHOU MAESITEIILHOCTH B PaMKax pean3aliiid OOHOBIICHHBIX
dbeneparbHBIX TOCYIapPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIHLHOTO OOIIIETO

1 OCHOBHOTI'O O0IIEro 00pa3oBaHuUs.



AKTYaJIbHOCTH Kypca

B ycimoBuAX peamu3anMM  CTPAaTETMYECKOW 3aJayd 10  JTOCTMIKEHUIO
TEXHOJIOTUYECKOTO CYyBEpEHUTETA CTPaHbI nepesl (pu3ndeckuM o0pa3oBaHUEM B UUCIIe
IVIABHBIX IIOCTABJIEHBI CIEAYIOIUE LEJIN: MOATOTOBKA OOYYAIOIIMXCS B IIPOLECCE
oOyueHus (pusmnke K BbIOOPY Mpodeccuid, CBSI3aHHBIX C pa3BUTHEM €CTECTBEHHBIX HAYK

)41 TCXHOHOFHﬁ; Pa3dBUTUC TBOPUCCKUX H HCCICIOBATCIbCKUX CITOCOOHOCTEHN

oOyuvaronuxcs. BaXHbIM KOJIMYECTBEHHBIM I[10KA3aTEJeM TOBBIIIEHUSI HHTEpeca
K (u3uKe SBIAETCI POCT KOJMYECTBA BBIMYCKHUKOB, BbIOMparommx (Qpusuky
Ha rOCyJapCTBEHHOW UTOTOBOW aTTECTAIUU.

OcBoenue [IporpamMmbl CIOCOOCTBYET MOBBIIIEHUIO MOTHUBAIIUN O00yYarOIIUXCS
K U3y4YCHUIO (DU3UKH, MO3BOJISIET UM Ha MPAKTUKE MO3HAKOMHUTHCA C (PU3NYECKUMU
SBJICHUSIMHU, JKCIEPUMEHTAIBHO HU3YYUTh (U3HUYECKHUE 3aKOHOMEPHOCTH, Pa3BUTh
UMEIOIIHECs] U TMPUOOPECTH HOBBIE MPAKTUUYECKHUE YMEHUS U HABBIKM B 0O0JAaCTH
IJIAHUPOBAHUSI, TTOATOTOBKH, MIPOBEJCHHUS, aHAIN3a U UHTEpIpeTauuu (HU3n4ecKoro
AKCIEPUMEHTA, HAYYUThCA MPUMEHIThH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3MUecKuX SBICHUN M TPOIECCOB, HE TOJBKO JUISl PEIICHUS PACUETHBIX 3a]ad
BBICOKOTO M OJIMIMIIMAJIHOTO YPOBHEW CIIOKHOCTH, HO U B CUTYaIUSAX KU3HEHHOTO
xapakrepa. [Ipegycmorpennsie [IporpammMoit BUIbI A€SITENBHOCTH (MHAUBUyaIbHAs
YW TpyNIoBasi MPOEKTHas W HCCIEAOBATENbCKas MAESTENbHOCTh) CIOCOOCTBYIOT
Pa3BUTHUIO TO3HABATEIbHBIX, PETYJSITUBHBIX W KOMMYHUKATHUBHBIX YMEHUU
oOyuaroruxcs. [IporpamMmma CcOOTBETCTBYeT Hiee MNPHUKIATHON HAMpPaBIEHHOCTH,
KOTOpasi, B 4HUCJIE€ JPYTrUX HUJEH, MOJI0O)KeHa B OCHOBY Kypca (HU3HKH, W3Yy4aeMOTO
Ha YpOBHE OCHOBHOTO 00I1IeT0 00pa30BaHuUsI.

Kypc MoxeT ObITh BOoCTpeOOBaH OOyYarOUIUMUCS, KOTOPbIE HUMEIOT HHTEpEC
K W3YYCHUIO (U3MKH, TOTOBATCA K YYaCTHUIO B OJMMIHNAAAX IIKOJbHUKOB
1o (¢u3MKe, IIAHUPYIOT YIiyOJeHHOE U3yueHue (PU3UKU Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMUs.

ean ¥ 3aqa4u Kypca

Peanuszanusa BHEYpPOUYHOM JEATENBHOCTH SBIIIETCS HEOTHEMIIEMOU YaCThIO

oOpa3oBaTenpHOTO  TIpoliecca, obecrmeurBas B TOM  YHCJIE€  BO3MOXKHOCTH



dbopmupoBaHus 00pa30BATENBHBIX MPOTPAMM PA3TUYHOTO YPOBHS CIIOKHOCTH
Y HAMNpaBJICHHOCTH C Yy4eTOM 00pa3oBaTelbHBIX MOTPEOHOCTEH M CrOcOOHOCTEH
oOy4Jaronuxcsi, BKI0Yasi 0JIapEHHBIX JACTEH.

Heas IIporpammbl —  oOecreyuTh  HWHIUBUIYaAJbHBIE  MOTPEOHOCTH

oOydarommxcst B UM3y4eHUM (UBHKHA, B YCJIOBHSX, KOrja Yy4deOHBIM IulaH

oOpa30oBaTeIbHON OpraHW3alliy MPEAyCMAaTPUBACT HM3yUYCHHE Y4eOHOTO MpeaMeTra
«DusuKa» TOIHKO Ha 0230BOM YPOBHE.

[Iporpamma pa3paboTaHa ¢ ydeToM peKoMeHaalui denepaibHoil pabdodeit
MpOrpaMMbl BOCTIMTaHUsA. B 4aCTHOCTH, OHA YYUTHIBAET IICUXOJIOTO-TIE€IarOTHYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOyuaromuxcs. [Iporpamma
CIIOCOOCTBYET NOCTHKEHHUIO JTUYHOCTHBIX PE3YyJIhTaTOB OCBOCHMS 0Opa3oBaTEIbHOM
nporpaMmmsbl 1o ¢puszuke B coorBeTCTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIEAYIOITUM
OCHOBHBIM HaITPaBIICHUSM BOCIIHUTAHUS:

1) maTpuoTHYECKOE BOCIHTAHUE: I[EHHOCTHOEC OTHOIICHUE K JOCTHIKCHHUSIM
POCCUICKUX yUEHBIX-(DU3UKOB;

2) TpaXTaHCKOE M JYXOBHO-HPAaBCTBEHHOEC  BOCIHMTAHHWE: TOTOBHOCTb
K aKTUBHOMY Y4YacTHIO B OOCYXJICHMH OOIIECTBEHHO 3HAYMMBIX M OSTUYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM JOCTHXEHUN (DU3UKHU;

3) IICHHOCTH HAYYHOT'O MTO3HAHHUS: OCO3HAHUE IEHHOCTH (DU3MUYCCKON HAYKHU KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUW, BaXKHEHIIEH
COCTAaBJISIFOIIEH KYJIbTYPhl; OPUCHTALMS B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY
HAay4YHBIX MPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI MPUPOJIHI;
pa3BUTHE HAyYHOW  JIOOO3HATENLHOCTH, WHTEpeca K  HCCIe0BATEIbCKOM
NeSATEIbHOCTH;

4) Tpy/I0BO€ BOCIHUTAHHE: MHTEPEC K MPAKTHUYSCKOMY HM3YYECHHIO MPOQECcCHi,
CBSI3aHHBIX C (PU3HKOM;

5) sKoJIOrMYeCKOe BOCIUTAHUE: OPHEHTAIlMsA Ha MPUMCHEHHE (HU3HUCCKHUX
3HAHUM IS PEIICHUS 3a/1ad B 00J1aCTH OKPYKAIOIIEH CpeIbl.

N3yuenue kypca HanpaBieHo Ha popMUpOBaHUE y O0yUaIOIUXCS:

— cUCTEeMbl (U3MYECKUX 3HAHMA KaK CHCTEMOOOPA3YIOMEro KOMIIOHEHTA

CCTGCTBGHHO-Hay‘IHOﬁ KapTHHbBI MHpPA, KaK OCHOBBLI IJId IMOHUMAHUWA (1)H3PI‘I€CKOI>1
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CTOPOHBI SIBJICHUI OKPY>KAIOIIETO MUPA;
— HHTEpeca Ha MpOJOKEHHWE OOyYeHHsi Ha YPOBHE CpeaHero oOIlero
oOpa3oBaHUs.

B pamMkax penienust o0CHOBHbIX 3a7a4 [IporpamMmsl 10JIKHO OBITE OOECTIEYEHO:
— mpuoOIeHne  O0ydYaloIUXCs K  CaMOCTOSITENIbHOM — MO3HABaTEIbHON

Y UCCJIEI0BATEIbCKOM AEATENBHOCTH, K HAYYHBIM METOAaM MO3HAHUS;

— (opMHUpOBaHHE Yy OOyYaroIIMXCSi MOTHMBALIMM M Pa3BUTHE CIOCOOHOCTEM
K U3YYECHHIO (PU3UKH;

— (opmupoBaHHe y 00y4JarOUUXCsl YMEHUN OOBSCHATh U OLEHUBATH SIBICHUS
OKPY>KaI0ILlero MUPa, UCIOJIb3YS 3HAHUSI U OTIBIT, IOJyUYE€HHBIE TIPU U3YyUYECHUH (DU3HKHY,
OPUMEHATh WX TPU PEHICHHH MpoOJeM B TOBCEIHEBHOW XHU3HU M TPYIOBOM
JESITENIbHOCTH;

— OCO3HaHue OOyYaroUMMUCA LIEHHOCTH (PU3NYECKUX 3HAHUU B JKU3HU
YEJIOBEKa, IOBBIIICHWE YPOBHS JKOJIOTHYECKOW KYJIbTYpPbI, HENPHUATHE JCHUCTBHM,
MIPUHOCAIIMX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIKOJICH;

— mpuoOpeTeHre  OOy4YaloIUMHCS  OMbITA  CaMOIO3HAHUSA,  KIIFOUEBBIX
KOMIETEHIIMIA, HEOOXOIUMBIX JIJISl pa3JIMYHBIX BUJIOB AESITEIBHOCTH.

MecTo Kypca B 00pa30oBaTeJIbHOM Ipolecce

Bo ®I'OC OOO nns o0s3aTenbHOrO OOYYEHHUsS YTBEPXKACHBI JBa YPOBHS
OCBOCHMsI paboymx mporpamMMm Mo Qu3nke: 0a30BbIM U YIIIyOJICHHBIA, HauyWHas
c 7 ximacca. Conepxanue mporpamMmbel 1o (¢usnke (yrayOJeHHbI YpOBEHb)
HalpaBJ€HO Ha YyJOBJIETBOPEHUE MOBBIIIEHHBIX 3alpOCOB  OOYyYarOIIMXCA,
cTpeMsIuXcs K 06osee ryOOKOMY OCBOCHHIO IPEIMETHBIX pe3yibTaTtoB. [IporpamMma
Kypca BHEYpPOUHOH jesiTenbHOCTH «TpylaHble BOMpoChl (PU3MKW» HampaBiieHa
Ha pacHIMpPEeHNUE 3HAHWUN O00yUJaroImMMXCs MO (PUUKE JUTs KJIACCOB C 0A30BBIM YPOBHEM
oOydeHus PU3HKe.

TemaTtnueckoe MIaHUPOBAHUE B MPOTPaMME Kypca BHEYPOUHOH JesITeIbHOCTH
«TpynHbie BONpOCH (PU3UKM» COCTABJICHO TAK, YTO PACHPEICIICHUE COIepPKaTEIbHbBIX
pa3zesioB B HEM CUHXPOHU3UPOBAHO C 0053aTeIbHON MPOrpaMMoi 6a30BOro ypOBHS.

Peanmauml CoACPIKaHusA MpeajaaracTtcsa B q)opMax H Buax AC€ATCIbHOCTHU, OTIIMYHBIX
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oT ypounblX. Cieayer OTMETHTh, YTO JAHHBIM KypC BBICTPAMBAETCS HE TOJIBKO
Ha pacmMpeHu (GU3HIECKOTO COAepKaHus 0a30BOTO YPOBHS, HO W Ha MOBBLIIICHUH

YPOBHA CIIOKHOCTHU 3a1a4, ITPCAJIAraCMbIX JJIA pCHICHUA.

Pabouast mporpamma Kypca BHEYpOYHOU AeSTENbHOCTU «TpyJHBIE BOMPOCHI
bu3uKKM» MpeaHa3HauyeHa A peanu3anuu B 7-9 kinaccax. @opMbl JIeATEIbHOCTH
OoOydJarommxcs MPEAyCMaTPUBAIOT AKTUBHOCTh M CaMOCTOSITEIBHOCTH, COYETAIOT
WHIUBUYAIBHYI0O U TPYNMNOBYIO (OPMBI pabOThI, OTIMYAIOTCA OT YPOUHBIX Oojee
HIUPOKUM UCIIOJIb30BaHUEM HIKOJIbHOTO bu3nuecKoro HKCIIEPUMEHTA,
MCCIIE0BATENILCKOM 1 MPOEKTHOM JIEATEIbHOCTH, PEIICHUEM HEeCTaHIapTHBIX 3aja4 U JIp.
CTpyKTypupOoBaHHE TEMAaTHYECKOTO IUIAaHUpOBaHUA B IIporpamMme COOTBETCTBYET
MOPSAKY U3YUCHUS pa3IeioB U TeM (PU3UKu 0a30BOr0 YPOBHS B OCHOBHOM IIKOJIE, TEM
caMbIM 00€CTe4YrBaeTCsl MPEEMCTBEHHOCTh YPOUHOW M BHEYPOUHOM AESTEILHOCTH
Y BO3MO>KHOCTh OCBOE€HUSI IPOTPAMMBI B TPYIIIaxX NEPEMEHHOTO COCTABA.

Peamuzanust [Iporpammel  mpeAmnosnaraer CcodeTaHUE PpPA3IUYHBIX BHUJIOB
JesATeIbHOCTH oOy4Jaromuxcs. JJst rpynmnoBoi paboThl MPEayCMOTPEHBI: TUCKYCCHH;
paboTa HaJ npoeKTamMu (BBIOOP TEMBI ITPOEKTA, MIJIAHUPOBAHUE PA0OT, paclpeeyeHre
poJiel, B3aMMOOIICHKAa TPU BBIMOJHEHWW TPYIMIOBBIX MPOEKTOB); MOHTAX
HKCIEPUMEHTAIIbHBIX  YCTAHOBOK; npoBeleHne  (PU3MYECKUX  H3MEpeHUui
nojJ, PYKOBOACTBOM YuuTeNs; oOCyxkjaeHue (GU3MYECKUX SBICHUM U TMPOIECCOB;
000CHOBaHUE MOJIEJEH MPHU pEIICHUU PacUeTHBIX 3a7a4. B mHANBUAYyansHON padboTe
NporpaMMoOi  MPEayCMOTPEHBI: 00paboTKa W  UWHTEpIpeTalus pe3yJbTaToB
buU3nYeCKUX U3MEPEHUH; MOCTPOCHUE YCTHOTO WM MUCBbMEHHOTO OOOCHOBAaHMS
NpU PEIICHUM KauyeCTBEHHBIX 3a7ay, 3alUCh CHUCTEMbl YPAaBHEHUN M BBINOJHEHUE
MaTeMaTHYECKUX pPACUYeTOB TMpPU PEIICHUH 3a7ad; I[IOWUCK, HHTEepIpeTalus,
npeoOpa3zoBaHre W MpUMEHEHUE WH(OpPMAIMU €CTECTBEHHO-HAYYHOTO COJICPKAHUSI.
Takue BUJIbI NE€SITEILHOCTH TOMOTAIOT pa3BUBATh Y O0YYAIOIIUXCS, C OJTHOU CTOPOHBI,
HaBBIKM BOCTIPUSITUS HOBOM MHGOpMAlUM TPU Pa3IMYHBIX crocobax ee Mojayu,
a C Ipyrod — akTUBHOCTb, CAMOCTOSITEIbHOCTh W TBOpYECKOE Hayaio. Peanuzanus
[IporpamMmbI CIOCOOCTBYET HE TOJIBKO PACHIUPEHUIO 3HAHUN U YMEHUI 00yJaronuxcs

B o0nactu puU3MKHU (YTO OPUEHTUPYET Ha BHIOOP TEXHOJIOTUYECKOTO (MHKEHEPHOTO)
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npoduias B CpedHel IKoJe), HO U Pa3BUTHIO y HUX YHUBEPCAJIbHBIX Y4eOHBIX

JEHCTBUIA.

[Iporpamma kypca paccumtana Ha 102 daca B TeueHHE TpeX JIET OOyUCHHS
B 7-9 Kijaccax npu NMPOBEACHUH 3aHATUNA OJMH pa3 B HEIEIIO IO 1 akageMu4eckoMy
yacy Kaxzaoe. B 3aBUCMMOCTHM OT KOHKPETHBIX YCJIOBHH pealu3allid OCHOBHOM
o0pa3oBaTeNbHOM TPOrpaMMbl M KOJHMYECTBA OOYyYalOUIMXCA  JIOMYyCKaeTCs
(opMHUpOBaHKE YUYEOHBIX TPYIII U3 00YUAIOUIUXCS Pa3HbIX KJIACCOB B MpeEeiax OHOM
napauienu. [Iporpamma MOXET peain30BbIBAThCS 00pa30BATEIbHONW OpraHU3alUei
CaMOCTOATENBHO JIMOO HAa OCHOBE B3aMMOJICHCTBHUS C JIPYTMMHU OpraHU3alUsSIMHU,
OCYILECTBIISIOIUMHU 00pa30BaATEIbHYIO JEATEIbHOCTD.
[Tpu peanuzanuu IIporpammsl 3a1aya yautesasi COCTOUT B TOM, YTOObI CO3/1aTh
JUIsL 00y4aroIMXCsi HEOOXOAUMBIE YCIOBHS JUIsl MPUOOPETEHUS U PAa3BUTHS YMEHUH,
CBS3aHHBIX C ITPOBEICHUEM IKCIIEPUMEHTOB. JlJId perieHus: 3Toi 3aga4u HE0OX0UMO
HaJau4yue B KaOuWHETe (PU3MKU CTAHIAPTHOTO OOOpPYHOBAHMS, KOMIUIEKTYIOIIUX
U PacxXoJHbIX MaTepUaNOB, TPEOYIOLIMXCS AJIs IPOBEACHUS SKcIiepuMeHTa. [lepeueHn
npejiaraeMeix  padotr chopMUpPOBAaH TaKUM O0Opa3oM, 4YTO TMOJTOTOBKA K UX
IPOBEJICHUIO HE OJKHA BBI3BIBAThH CYLIECTBEHHBIX 3aTPYIHEHUIN — BCE HEOOXO0IUMOE
Uit peanuzanuu [IporpamMmel, Kak mpaBuiio, JTHOO HaXOAWTCS B KaOuHeTe (U3HKH,
7100 TOCTYITHO B TOBCEIHEBHOM OBITOBOM OOUXO/IE.
Bropas 3anaua yuurens no peanuszanuu [IporpaMmmel cBsizaHa ¢ BO3MOKHOCTBIO
NoKucKa, OOpaOOTKM W TpeAcTaBiIeHUs WHGOPMALMA HAYYHOIO COAEpPYKAHUS
IpU OpraHu3aludyd TPYNIOBOM MPOEKTHOM M HUCCIEN0BATEIbCKON JEATEIbHOCTH.
JUis ycreniHoi peanusalyy CleHapueB MPOEKTOB PEKOMEHYEeTCS UCMOIb30BaTh
NIEPCOHATIbHBIE KOMIBIOTEPhl C yCTAHOBIEHHBIMH O(PHCHBIMH  MPOTPaMMaMHt
U TOCTYNIOM K ceTu VIHTepHeT (Kak MUHUMYM OJIMH KOMIIBIOTEP AJIsl KX 10 IPYTIIbI).
[To ycMOTpeHMIO y4yuTeNsl HEKOTOpbIE 3aHATUS MOTYT OBITh HCKJIIOUEHBI
WK 3aMeHeHbI. J{J1s MOBBIILIEHUS] MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Tpodeccuil,
CBSA3aHHBIX C (U3MKOM, peKoMeHIyeTcss BHecTu B Ilporpammy pervoHanbHBINA
KOMIIOHEHT: 3KCKYPCHUU Ha MECTHbIE MPENNpPHITHs, B PETHOHAJIbHbIE MYy3€H, BY3bI

N KOJUJICIXKHU TEXHUYECKOM HaImpaBJICHHOCTH.



COJEPKXAHUE OBYYEHMUA

7 KIIACC

Pasznen 1. ®u3uka u ee poJib B NO3HAHUM OKPY:KaIoUIero Mupa

@u3nKa — OCHOBA Pa3BUTUA TEXHUKU U TEXHOJIOTH. DU3NuecKkue BEIUUNHBI
u ux uzMepenue. Kinaccudukaims uzmepurenbHbIx mpuOopos. [lorpenHocTs npsiMoro
n3MepeHus. MHTepBalbHOE MPEACTABICHUE MOrPeIHOCTH u3MepeHus. [lonsTue
O MOTPEUIHOCTH KOCBEHHOI'O0 M3MEpEeHHs. MeTos rpaHull Juisi OUEHKH MOTPEIIHOCTH
KOCBEHHOTO U3MEPECHUS.

IIposeodenue sxcnepumenma:

N3mepenue temiieparypbl Ipy MIOMOILIH )KUAKOCTHOTO TEPMOMETPA U aTUHUKA
TEeMIIEPATypPHI.

WN3mepenue o0bemMa TBEpAOro Tejaa C TMOMOIIbIO MEH3YpKH, 3aIllHCh
IIOrPETHOCTHA U3MEPEHUS.

N3mepenus pa3zMepoB Majibix 00bEKTOB C YKa3aHHEM OTPEITHOCTH KOCBEHHOTO
V3MEPEHUS.

I pynnoewvie npoexmui 10 UICTOPUU PA3BUTHS KOCMOHABTHKH.
Pa3znen 2. [lepBoHavaibHbIE CBeJIEHUS O CTPOEHUH BellleCTBA

bpoyHOBCkoe [nBHKEHME. ArperaTHble COCTOsSHUS Bemiectsa. llonsarue
0 KPUCTAJUTMYECKUX U aMOP(HBIX TBEPABIX TesIax. AHU30TPOIHS CBOWCTB.

llpogedenue skcnepumenma: ONBITBI 1O HAOMIOAEHUIO OpPOYHOBCKOTO
JIBOKeHUS U qudy3uu.

Ipaxmuueckas paboma 1o noctpoeHuro kpucrammmieckoil pemerku NaCl
U IPYTUX BELECTB U OOBSICHEHUIO aHU30TPOITUU CBOWCTB.

Paznen 3. /IBu:keHue u B3anMOAeHCTBHE TeJl

Cpenusst ckopocTh. Pa3Hble crocoObl ONMUCaHUS JBWKEHUS (TaOJUYHBIM,
rpaduueckuit). I'paduku 3aBHCHMOCTEl BETWYHMH, OMHCHIBAIOIIUX PaBHOMEPHOE
newkenne. Cmecu u cruiaBbl. [loBepXHOCTHas M JMHEWHas IUIOTHOCTh. Cuia

ynpyroctu. Cuia TpeHHs CKOJbxkeHus. PaBHOaeHCTBYOIIas CUJL.



IIposedenue sxcnepumenma:

W3mepeHne cpenHell CKOpOCTM — (OBMXKEHHE MOJEIM  DJIEKTPUYECKOIO
aBTOMOOWJIS, CKOJIbXKEHUE OpYyCKa M0 HAKIOHHOW TIIOCKOCTH U Jp.).

HccnenoBanre 3aBUCUMOCTH CPEAHEN CKOPOCTH OpyCcKa IpPH €ro JABUKEHUHU
BHH3 T10 HAKJIOHHOM INIOCKOCTH OT yTJIa HAKJIOHA TNIOCKOCTH.

M3mepeHue JKEeCTKOCTHM OJHOW TPYKUHBI U JKECTKOCTH JIBYX IPYKUH,
COEJIMHEHHBIX MEXAY COOO0M MMOCIIe0BATENBbHO UIIH MTAPAIIENIBHO.

HccnenoBanue pacTsHKEHUS MPYKUHBI OT MACChl O/IBEIIMBAEMBIX IPY30B.

HccnenoBanye 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOLIAIM IIOBEPXHOCTH CKOJIBKEHUS.

[IpencraBnenne pe3ysibTaTOB UCCIEIOBAHUN B BUJIE IPAPUKOB C yKa3aHUEM
MIOrPELTHOCTEN MPSIMBIX U3MEPEHUM.

Pasnen 4. [laBiieHHe TBepAbIX TeJ, JKMIKOCTEH U ra30B

JlaBnenne TBepAbIX Tel. ['HMapocTaTUUecKoe JaBI€HHE B JKUJIKOCTH.
AtMocdepHoe naBieHue. BolTankuBaronias cuia.

IIposedenue sxcnepumenma:

HccnenoBannue 3aBUCUMOCTH JABJIEHUS, OKA3bIBAEMOI'0 YEJIOBEKOM Ha IIOJI,
B 3aBUCMMOCTH OT IUIOLIAAH ONOpbI (DOCHKOM, Ha KaOJayKax ! T. I1.).

HccnenoBanue 3aBUCUMOCTH THIPOCTaTUYECKOTO JIABJIEHUS B KUAKOCTH
oT NIyOuHBI (¢ TomoIsio U-00pa3Horo MaHOMETpa 1 JaT4UKa).

HaGmronenue nposiBiieHust aTMOC(EPHOTO JaBJICHUS.

HccnenoBanue  3aBUCHMOCTH  aTMOC(EPHOTO  JABJIIEHUIO  OT  BBICOTHI
OTHOCHUTEJIBHO IMOBEPXHOCTU 3EMIIH.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJAE OT 0O0bema MOTPYKEHHON
B KUJKOCTb YaCTH Tea.

Hnousuodyanvrovle npoexmul:

Kaxk Bb1OpaTh 00YBB 17151 3710POBbSI?

I/ICTOpI/IH BO3QyXOIlNIaBaHUA 1 IPUMEHCHHUEC COBPCMCHHLBIX adpOCTATOB.



W3yuenne npuHmmna pabotel OaTtuckadoB, Oatuchep U 0coOEHHOCTEH
CTPOEHMSI IITyOOKOBOJHBIX )KUBOTHBIX.

Pa3znen 5. PaboTa 1 MOIIIHOCTH. JHEpPrusi

[Tomucnact. IIpocTeie MEXaHU3MBI B IPUPOJIE U TEXHUKE. 3aKOH COXPaHEHHUS
MEXaHHYECKON JHEPTUH.

IIposeodenue sxcnepumenma: IPoOBEPKA YCIOBUS PABHOBECHS pblyara.

Pewenue IKCNePpUMERmMajlbHblX 3a0ay Ha COCAMHCHUA OJIOKOB.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUsI

AmnotponHeie  Mojaudukanuu  yriepona. [loBEepXHOCTHOE  HATsSIKEHUE,
CMadyMBaHue, KanmuuisipHble siBlieHus. KoadpuimeHT mnoBepXHOCTHOTO HATSXKEHUS.

TemooOmeH u TerioBoe paBHoBecHe. 3akoH HetoToHa—Puxmana. YpaBHenue
TEIJIOBOro OanaHca.

W3meHenue BHYTpeHHEN 3Hepruu npu pa3zoBbix nepexopax. ['paduueckoe
MPE/ICTABIICHHUE MPOIIECCOB HATPEBAHUS/OXJIAXK/ ICHHUS BEIIIECTBA.

TernmoBble ABHUraTenM M 3alldTa OKpYXKaUed cpenpl. TeruoBble moTepu
B TEIUIOCETSX.

IIposeodenue sxcnepumenma:

BripammBanue KpucTaioB MOBAPEHHOM COJIM WIIK MEAHOTO KyIIOpOca.

OnbITEI, JAEMOHCTPUPYIOIIME TOBEPXHOCTHOE HATSHDKEHUE, KalWJUISIPHBIE
SBJICHUS U SIBJICHUSI CMAYUBaHUS.

HccnenoBanue mpoiiecca TEMI000MeHa IMpu CMENTUBAHUH XOJIOJJHON U ropsiueit
BOJIBL.

Uccnenoanue pa3zoBbIX MEPEX0I0B.

I'pynnoswvle npoexkmoi 10 TEMaM:

[Iporao3upoBaHue 3KOJIOTUUECKUX MOCIEACTBUN UCIIOJIb30BAHUS JIBUTATEIICH
BHYTPEHHETO CTOPaHUSI.

[Iporno3upoBaHue 3KOJIOTHYECKUX IMOCIEICTBUM HCTOJIB30BAHUS TEMIOBBIX

Y TUAPOIJIEKTPOCTAHIIUNA.



Paznen 7. DiekTpuyeckne ¥ MATHUTHBIE SIBJICHUSI

Onektpuzanus Ten. 3akoH Kymnona. Onektpuueckoe mnone. IC B uenu
MOCTOSIHHOTO ToKa. 3akoH Oma Ui TOJHOW Uenu. OJNEKTPUYECKUEe IenH
Y TIOTPEOUTENH SIEKTPUICCKON SHEPTUH B OBITY.

JleficTBUe MarHUTHOrO TIOJISI Ha NPOBOAHUK C TokoM. Cuna Ammepa
U ompenesieHne ee HampasieHus. Cuna JlopeHIia U onpeneneHrue ee HarpaBJICHUS.
Y ckopuTenu 3apsyKEHHBIX YaCTHLL.

Dnekrporeneparop. CriocoObl MOIyYeHHs AJIEKTPUUECKOM SHEPTUH.

IIposeodenue sxcnepumenma:

DNeKTpu3alusi ©W  OOBSICHEHHE DJJIEKTpU3alMKh  TeJl, B3aUMOJCHCTBHUE
3apSHKEHHBIX TEIL.

[IpoBepka mpaBuia CIOXKEHHS HANPSOHKEHUM MpU  MOCIET0BATEIbHOM
COCIMHEHUU JBYX PE3UCTOPOB, MpaBWja MJI CHUJIbl TOKA MpPU MNapaJieIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] HCTOYHHKA TOKA.

[IpoBepka BeINOJIHEHUS 3aKOHA OMa J1J1 MOJTHOM LEIH.

Omnpenenenune KIIJ[ HarpeBaresns.

HccnenoBanue 1ecTBUS MATHUTHOTO TOJIS1 HA MPOBOIHUK C TOKOM.

HUnousudyanvrvle npoekmol Ha IPUMEHEHUE CUIIBI AMmIiepa U cuiibl JIopeHiia
B TEXHUUYECKUX YCTPONCTBAX.

I pynnoevie npoexmul IO TEMaM:

DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOYHUKAX IHEPTUH.

DKOJIOTUYECKHE MPOOIEMbI YHEPTETHKHU.

TonauBHBIE 3IEMEHTHI M SJIEKTPOMOOUIIH.
9 KJIACC

Pa3nen 8. MexaHnueckue siBJICHUS

['padmueckass wHTEpHpETals YCKOPEHHs, CKOPOCTH, TPOWICHHOTO IyTH
Y MIEpEMELICHUS 151 TPAMOJIMHEUMHOTO PABHOYCKOPEHHOTO JBH>KEHUS.

JlnvHaMuKa ¥ KMHEMAaThKa Teja, JBHXXYIIETOoCcs BBEPX W BHU3 MO HAKJIOHHOMN

IockocTh. JInHaMuKa U KHHEMATUKA TeJa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
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JIBrKeHue 110 OKpyKHOCTHU. [IoHATHE O TaHr€HIIMAIbHOM YCKOPEHUHN.

3akoH bepnymum. [logsemHas cuia Kpblia camoJieTa.

Yopyrue u Heynpyrue CTOJKHOBEHHs. 3aKOH COXPAaHEHHUs HUMITYJIbCa. 3aKOH
COXpaHeHUs MexaHudeckol osHeprun. KoHcepBaTuBHble cuiibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPaHEHUS.

IIposedenue sxcnepumenma:

OnpeneneHue  yCKOpPEHHs Telda NPU  PABHOYCKOPEHHOM  JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BpPEMEHHM IPH PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

HccnenoBanue JBUKEHUS TeNa, OPOIIEHHOTO MO/ YTIOM K TOPU30HTY.

W3mepeHune nepruoia v 4acToThl OOpaIIeHHs TeJla IO OKPY>KHOCTH.

OnbITHI, IEMOHCTPUPYIOLIUE ACHCTBUE 3aKOHA bepHYIUIH, U UX 0OBICHEHHE.

N3MmepeHre KNHETUYECKOM SHEPTUH Tella IO IJIMHE TOPMO3HOT'O ITyTH.

I pynnoevie npoexmul 110 TEMaM:

Hcropus pa3BUTHUS OTEYECTBEHHOM IPaKIAHCKOW aBUALIVH.

Cyna Ha MOJBOAHBIX KPBLIbSX.

AHTHKPBLIO Ha CKOPOCTHBIX aBTOMOOUJISX.
Pa3nen 9. Mexanuyeckue KOJIe0aHUA U BOJHBI

CelicMruecKue BOJHBL. 3BYK, HHPPA3BYK U YIbTPA3BYK.

IIposeodenue uccredosaruii:

AHanu3 JaHHBIX O PEruCTPaldH 3EMJIETPSICEHHM M B3PBIBOB C ITOMOILBIO
CEHCMMYECKUX BOJIH.

DKCNEPUMEHTAIBHOE ONPEAECICHUE TPAHUL] YaCTOThI CIBIIIMMBIX 3BYKOBBIX
KOJIEOaHUH.

I pynnogvie npoexmul 10 TEMaM:

Hcnonb3zoBaHue 3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (3XO0JIOKALIUS, YIIBTPA3BYK
B MEJIUIIUHE U JP.).

3BYKH B IPUPO/IE.
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Paznen 10. DaekTpoMarHuTHOE MOJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

[Tony4yeHne 3EKTPOMAarHUTHBIX BOJIH Pa3HBIX YaCTOT.

I pynnosvle npoexkmui 110 TEMaM:

[IposiBiIeHHS SJIEKTPOMArHUTHOTO U3ITy4YEHUS B IPUPO/IE.

[IpuMeHeHUE IIEKTPOMAarHUTHOTO U3TyYEHUS B TEXHHKE.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

®dopmyna ToHKOM JMH3BL. I[locTpoeHune wu300pakeHH, CHOPMHUPOBAHHBIX
ToHKOW JMH30M. Koad¢uimeHTsl OTpa)keHUs, MOTJIOICHHs, MPOMYCKaHUs JIyden
pa3HOro LBETa Ha pa3HbIX BenlecTBax. MuTepdepenius u qudpakiys 38yKOBBIX BOJIH.
HNuTtepdepenus u nuPpakuusi CBETOBBIX BOJH.

IIposeodenue sxcnepumenma:

Omnpenenenrue (POKYCHOrO PACCTOSHUS W ONTUYECKOM CHUIIBI coOuparoiien
JIVH3BI.

HccnenoBanre 3aBUCUMOCTA CBOMCTB HW300paK€HUI B TOHKOM JIMH3E
B 3aBUCHMOCTH OT PACCTOSHUS MEXKIY JIMH30M U ICTOYHUKOM CBETA.

N3MeHeHNs1 ONTUYECKOUN CUJIBI IIPU CIIOKEHUU TOHKUX JIMH3.

OneIThl TO BOCHPUSITHIO I1[BETa MPEAMETOB TPH HX HAOIIOACHUU depes
[IBETOBbIE (DUIIBTPHI (IIBETHBIC OUKH).

HabGnronenue sBiennii uHTephepeHIIny 1 JUGPaKIIm.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «TPYJAHBIE BOITPOCBHI ®PU3UKN)»

Peanuzanus mporpamMMmsl Kypca BHEYPOUHOU AEATEIbHOCTHU « TpyIHBIE BOIIPOCHI
¢bu3ukm» HampaBlieHa Ha OOECTeYeHHE JOCTIKECHUS OO0yUYaOIUMUCS JTNYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATDI B uactu:

1) nampuomuueckoco 6ocnumarusi: IEHHOCTHOE OTHOIICHUE K JOCTHIKCHHSIM
POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) 2padicOancko2o U OYXOBHO-HPABCMBEHHO20 — BOCNUMAHUL. TOTOBHOCTb

K AaKTHBHOMY YYaCTHIO B O6CY}K,Z[CHI/II/I 06H1€CTBCHHO 3HAYUMMbIX H JOTHYCCKHUX
12



po0sIeM, CBA3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHIKEHUN (DU3UKU;

3) yennocmu nayurno2o no3uanusl: 0OCO3HaHUE IIEHHOCTH (PU3MYECKON HayKH Kak
MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BaXKHENIIEH
COCTABJISIIONICH KYJIbTYphl; pa3BUTHE HAYYHOW JFOOO3HATEIBHOCTH, HHTEpeca
K UCCIIEZIOBATEIIbCKOU 1€ATENIbHOCTH;

4) hopmuposanus Kyibmypsl 300p06bs U IMOYUOHATbHO2O OIACONONYHUSL:
OCO3HaHHE IIEHHOCTH 0€30MacHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BXHOCTU MpaBui OE30MaCHOrO TMOBEACHUS Ha TPAHCIIOPTE, Ha J0porax,
C DJIEKTPUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSIX;

5) mpyoosoeo éocnumaniusi: akTABHOE YYaCTHE B PEIICHUH IMPAKTUICCKUX 3a71a4
TEXHOJIOTUYECKOW M COIMAJIbHOM HAaNpaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE
1 GU3HYECKNX 3HAHWI, HHTEPEC K MPAKTUICCKOMY U3YICHHIO TTPO(]eccHii, CBsI3aHHBIX
¢ (pu3HKOI;

6) axonocuueckoeo eocnumanus: OPUEHTAIMS HAa TPUMEHCHHE (PH3UUCCKUX
3HAHWM JJI penieHus 3ajad B 00JIaCTU OKpY’XKAloIIeH Cpelbl, TUIAaHUPOBAHUS
MTOCTYITKOB ¥ OIEHKH WX BO3MOYKHBIX MTOCIICICTBHM JIJISI OKPYXKAIOIMIEH CPEJIbI;

7) adanmayuu K USMEHIIOWUMCSL YCIOBUSM COYUATLHOU U NPUPOOHOU CPeObl.

HOTpe6HOCTI) BO BBaHMOHeﬁCTBHH IIpY BBIIIOJIHCHHUHU I/ICCJ'ICI[OBaHI/If/'I Hh IIPOCKTOB

(bu3nYecKoil HampPaBIECHHOCTH, OTKPHITOCTh OMBITY W 3HAHUSM JIPYTHX; OCO3HAHUE
neuIToB COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEH B oOsactu GU3UKY,
IJJAHUPOBAHUE CBOETO PA3BUTHS B INMPUOOPETCHUM HOBBIX (PU3MYECKUX 3HAHUIA,
CTPEMJICHUE aHAJU3UPOBaTh M BBISIBISATH B3aMMOCBSI3M MPUPOJBI, OOIIEeCcTBa
Y YKOHOMMKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUECKUX 3HAHUM.

METANPEAMETHBIE PE3YJIBTATHI

IMo3naBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE IeiiCTBUS:

ba3zosvie nocuueckue oeticmeusi:

— BBIBIIATD M XapaKTepU30BaTh CYIICCTBCHHBIC TPU3HAKU  SIBJICHHUMA
1 MPOIIECCOB;

— BBISBJISATH 3aKOHOMEPHOCTH U IIPOTHBOPEUYMSI B pacCMaTpUBaeMbIX (pakTax,

JaHHBIX U H&6JIIOI[€HI/IHX, OTHOCAIIIMNXCA K (I)I/IBI/I‘-IGCKI/IM SABJICHUAM,
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— BBISIBIIATb MPUYMHHO-CIICJICTBEHHbIE CBSI3U NPU HM3YYCHHH (U3UUYECKUX
SABJICHUM U TPOLECCOB, JieJlaTh BBIBOABI C HCIOJB30BAHUEM JEAYKTHUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUEHUMN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3UUECKUX
BEJINYMH;

— CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus yueOHOM Pu3nyeckon 3amayu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB pEIICHUS, BBHIOOP HaWOOJIEe TOIXOISAIIETO

C YUCTOM CaMOCTOATCIbHO BBIICIICHHBIX KpI/ITepI/IeB).

ba3zosvie uccneoosamenvckue oeticmausi:

— HCIOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUN WHCTPYMEHT IMO3HAHUS,
MPOBOAUTh IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3UUECKOTO SIBICHUS;

— OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh HH(OPMAIIUIO, TTOJTYYEHHYIO
B XOJI€ CCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

— CaMOCTOSITeNIbHO (HOpMYTUPOBaTh O00OOIIEHUS W BBIBOJIBI O pe3yjbTaTam
MPOBEICHHOIO HAOIIOEHUS, OIbITa, HCCIIEIOBAHUS;

— TPOTHO3MPOBATh BO3ZMOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB,

d TaKKC BbIIBUT'aTh ITPCAITIOJIOKCHUSA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHATH PA3JMYHBIE METOJIbI, WHCTPYMEHTBHI W 3allpOChl TPH ITOUCKE
u orbope WHGOPMAMKM WX MAaHHBIX W3 WCTOYHHKOB C YYE€TOM TIPEIJIOKCHHOMN
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

— BBHIOWpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

— OIICHMBATh HAJCKHOCTh HHPOPMAIMHA TI0 KPUTEPHUSAM, TPEII0KESHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIBHO;

— CaMOCTOSITEJIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  Tpe/CTaBlICHUS
uHQOpMAIMU W WIIIOCTPUPOBATHh peEIIacMble 3aJadyd HECIIOKHBIMH CXEMaMH,

TuarpaMMamu, HTHOW Tpadukoil 1 nX KOMOWHAIIUSMH.
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KoMMyHMKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUs

Oobwenue:

— BBIPAXaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MIMCHBMECHHBIX TEKCTAX;

— B X0zI¢ OOCYXJeHHUS ydeOHOTO MaTepHalia, Pe3yJbTaToB JIAOOPATOPHBIX
paboT W TMPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMbI
W BBICKA3bIBaTh WJCH, HAIICJEHHbIE Ha pEIICHHE 33aJadyd H TOJJCp KaHHEe
0J1aroKeaaTeIbHOCTH OOIICHMS,

— COTIOCTAaBIIATH CBOM CYXKJEHUS C CYKISHUSIMH JAPYTUX YIACTHUKOB TUAJIOTa,
OOHapYKUBATh Pa3IUINE U CXOJICTBO IMO3UITUH;

— MyOJMYHO MPEJCTABIIATh PE3YIbTaThl BHITTOJTHEHHOTO OIBITA, UCCIICIOBAHMS,
MIPOCKTA.

PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbIE el CTBUS

Camoopeanuzayusi:

— BBISBJIATH IPOOJIEMBI IS PEIISHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIIUSX;

— OPUCHTHUPOBATHCS B  PA3IMYHBIX  INOAXOJAX  MPUHATHS  PEIICHUMN

(MHIMBUIYyaJIbHOE pEIICHUE, MPUHITHE PEIICHUN B TPYyIIIE);

— CaMOCTOSITEJIbHO COCTABJISITH aJTOPUTM peuieHus (PU3NUECKOW 3agadu
WIM TUIaH HKCCIEAOBAHUS C YYETOM HMEIOMIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELIEHUM;

— Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamokoHmpob, IMOYUOHATLHBIU UHIMETLIEKM

— J1aBaTh a/ICKBATHYIO OLICHKY CUTYyAallMH U [IPeJIaraTh IUIaH €€ N3MEHEHMS,

— YUYUTBHIBATh KOHTEKCT U MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy pelIeHUd Y4YeOHOW 3ajauM, aJanTUpPOBaTh pEIICHHE K MEHSIOUUMCS
00CTOSITENILCTBAM;

— OOBACHATH  NPUYMHBI  JTOCTMOKEHHMS  (HEOOCTUIXKEHHUs)  pe3yJbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTBITY, YMETh HAXOUTh MIO3UTUBHOE
B POU30LIEIIEH CUTYalllH;

— BHOCHUTb KOPPEKTUBBI B JACSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,

HN3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HHUKIINX pr,Z[HOCTel\/'I;
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— OIICHUBATh COOTBETCTBHE PE3YJIHTATA IIEH U YCIOBUSIM;

— CTaBHUTH ceOs Ha MECTO APYTroTo YeIOBEKa, MOHUMATh MOTHUBEI M HAMEPEHUS
Apyroro,

— TpU3HABaTh CBOE TPAaBO Ha OMMOKY NpHU pEIICHUH (PU3NISCKUX 3amad
WM B YTBEPXKIACHUSIX Ha HAYYHBIC TEMBI M TAKOE YK€ TIPaBO JIPYTOTO.

INPEJIMETHBIE PE3YJIbTATDI:

[TpenMeTHbIe pe3yabTaThl OcBOeHUS I[Iporpammbl yueOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

— pa3nu4arth (U3MYECKUE SABICHUS (MEXaHMUYECKOe BWKCHHE, TEIJIOBOE
JIBMKCHHE YACTUI[ BEIIECTBA, B3aUMOJICHCTBUE Ted, aTMochepHOe daBliCHHE,
MIPEBpAICHNUS] MEXaHUYECKOU SHEPTUU U JP.) MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

— pacmo3HaBaTh  TPOSBICHWE  M3YYCHHBIX  (DU3UYCCKUX  SBIICHHUH
B OKpY)KaIOIIeM MHpE, MPU ITOM TEPEBOJUTH MPAKTHYECKYIO 33/Ja4y B YUCOHYIO,

BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

— XapakTepu3oBaThb CBONCTBa TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
UCITIOJIb3YsI TIPAaBUJIA CIIOKEHUS Cuil, 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUU U Jp.;

— OIHKCHIBaTh M3yYEHHBIE CBOMCTBA TeNl M (PU3NYECKUX SBJICHUH, HCIONb3Ys
¢usznyeckue BeNMUYMHBI (Macca, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTrOCTH, CUJa TPEHHUS, CHJIA TSKECTH, BEC Teja, KHHETUYECKas
Y TIOTEHIMAJIbHAS SHEPT U U 1Ip.);

— OOBACHATH HU3y4YEHHbIE (PU3MYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Ted,
B TOM YHCJIE B KOHTEKCTE€ CHUTYyallMi NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa,
U pellaTh KaueCTBEHHbIE 3aJauM, 3a7aud, TPeOyroIlMe YHMCICHHOTO OLIEHHWBaHUS
XapaKTEPHBIX 3HAYECHUN (PU3NYECKUX BEJIMYWH, PACUETHBIE 3aJlayd IO U3y4aeMbIM
TeMaM Kypca (QU3UKH;

— TPOBOJUTH MPSMbIe M KOCBEHHBIE H3MEPEHUSI H3YUYEHHBIX (U3HMUYECKUX
BEJIMYMH C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, OOOCHOBHIBATH
BBIOOP MeTO/1a U3MepeHusl, PUKCHUPOBAThH MOKAa3aHUs MPUOOPOB;

— coOnrolaTh  NpaBWiIa TEXHUKM  0O€30macHOro  Tpyaa Tmpu — paboTte
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c 7jabopaTopHbIM O00OpYyIOBaHMEM, 3HAaThb NPHUHIMN JCHCTBUS TPHOOPOB
Y TEXHUYECKHUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI,
OapoMeTp, pblyar u Jp.

[TpenmeTHble pe3yabTaThl OcBoeHHUs IIporpammbl yuyeOHOro Kypca K KOHILY
oOyueHus B 8 KJacce:

— HUCTOJb30BaTh TOHATHUA (arperaTHbIe COCTOSHUSI BEIECTBA, CIOCOOBI
U3MEHEHHSI BHYTPEHHEH JHEPIrUM, JJIEMEHTAPHBIA  DJIEKTPUYECKUM  3apsf,
IIPOBOJHUKH, TOJYNPOBOAHUKHU, IUICKTPUKH, HCTOYHUKU IIOCTOSIHHOIO TOKAa,
AJIEKTPUYECKOE TI0JI€, MAarHUTHOE I0JI€ W Jp.) U CHUMBOJUYECKHH S3bIK (DU3HUKH
IPU PEIICHUHU YYEOHBIX U MPAKTUUECKUX 3a/a4;

— pa3nnyaTh SIBJICHHS (TEIJIOBOE paBHOBECHE, MCIIAPEHHUE, KOHJIEHCAIus,
IUIaBJICHUE, KPUCTAILIU3ALMS, KHTIEHUE, CIIOCOOBI TEIIoNepeaaun, 3JIEKTPU3alus Tel,

B3aI/IMO,Z[CI>'ICTBPI€ 3apAaAa0B, I[GﬁCTBPIG QJICKTPHUICCKOI'O TOKa, I[GﬁCTBPIG MAardmuTHOI'O

IIOJII Ha IPOBOJHHUK C TOKOM H Jp.) HO ONUCAHUIO HX XAPAKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBIICHUE;

— ONHCHIBaTh M3YYECHHbIE CBOWCTBA TeNl WM (DU3UUYECKUX SIBICHUM, UCIOJIb3YS
(du3nYecKue BEIMYUHBI (TeMIEpaTypa, KOJIMYECTBO SJHEPTUH, YAEJIbHAS TEMI0EMKOCTb
BEIECTBa, YJAEJbHAas TEIUIOTa IUIaBJIEHUs, YJelbHas TeIloTa napooOpa3oBaHMUs,
ylieabHas TEIIoTa CropaHus TOIUIMBA, KO3()(PUIIMEHT MOJIE3HOTO NEUCTBUS TEIJIOBOM
MaIIMHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/lyXa, paboTa U MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa W Jp.), 0OpH OINUCAHUU MPABUIBHO TPAKTOBATh (PU3MYECKHN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs M €IUHMIbl (PU3NYECKUX BEJIUYUH,
HaXOJUTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYIO BEIUYUHY C APYTHUMHU
buznyeCKUMU BEIMYUHAMU;

— XapakTepu30BaTh CBOMCTBA Tel, GU3NUECKUX SIBICHUI U MPOLIECCOB, UCIIONb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEILECTBA,
ypaBHEHUE TEIUIOBOrO OallaHCca, 3aKOH COXPAHEHMs 3JEKTPUUYECKOIO 3apsja, 3aKOH
Kynona, 3axkon Oma, 3akoH [[oyna—JIeHna, 3aKOH COXpaHEHHUsI DHEPTHUH, TIPU 3TOM
pasnnyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMAaTHUYECKOE BHIPAXKEHHUE;

— OOBSCHATH U3YUYEHHBIE (PU3UUECKUE SIBICHUS, IPOLIECCHI, CBOMCTBA TEI, B TOM

YUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTHUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, U pClIaTh
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KaueCTBCHHBIC 3a/Jauyd, B TOM YHCJIE€ TPEOYIOIME YHUCIECHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAUYCHWW (PU3NYECKHX BEJIIMYWH, pEIIaTh pPacueTHhIC 3a7add
M0 U3y4aeMbIM TeMaM Kypca QU3HUKY;

— TPOBOJUTH TPSIMBIC M KOCBEHHBIC H3MEPCHHS M3YyYCHHBIX (DH3UICCKUX
BEJIMYMH C UCIIOJIh30BAHUEM aHAJIOTOBBIX U IMTU(PPOBBIX TPHUOOPOB;

— pacmo3HaBaTh MPOCTHIE TEXHUUECKHUE YCTPOUCTBA (KUAKOCTHBIA TEPMOMETD,
TEPMOC, IBUTATEIh BHYTPEHHETO CTOPAHUS, PEOCTAT U Jp.).

[IpeameTHBIC pe3ynbTaThl OCBOCHUS IPOrpaMMbl YUEOHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:

— HCIMOJB30BaTh IOHATHS (OTHOCHTEIIBHOCTh MEXaHUYCCKOTO JIBMIKCHHS,

MEXaHUYECKOE BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI,

IIKaJja 3JIEKTPOMAarHUTHBIX BOJIH, UICTOYHHUK CBETA, CIIEKTP UCITYCKAHUS U TIOTJIOMIECHUS
U JIp.) U CUMBOJIMYECKUM S3bIK (DU3UKUA TPH PEUICHUU YYEOHBIX U TPAKTUYECKUX
3ajad;

— pa3nu4varh SBIICHUS (CBOOOIHOE TAJeHUE TEJ, MBIKCHHE MO OKPYKHOCTH,
KoJie0aTeIbHOE IBIKEHUE, BOTHOBOE JIBIKEHHUE, Pa3JIOKeHNE OEIOTr0 CBETa B CIIEKTP
W JIp.) 1O OINUCAaHUIO UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUC;

— pacmo3HaBaTh  MPOSBICHWE  WM3YYCHHBIX  (U3WUYECKUX  SBIICHUU
B OKpY’KaromieMm Mupe (B TOM 4uciie, GU3MUECKOe SBICHUS B MPHUPOE), TIPU ITOM
MIEPEBOINTH MPAKTHUECKYIO 3a7a9y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIEC CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

— OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3MUECKHUX SIBICHHUM, UCIIOIB3YS
bu3MYecKue BEITUIMHBI (CPEAHSS 1 MTHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBIKEHUHU, YCKOPEHUE, YCKOPEHHE CBOOOJHOTO IMAJIEHUS, UMITYJIbC TeJa, UMITYJIbC
CHJIBI, TIEPHOJ] U YacTOTa KOJcOaHWi, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, MMOKa3aTesIb MPEJIOMIICHUS CPEIBI U JIP.), TIPHU OMMCAHUH IMPAaBHJILHO TPAKTOBAThH
(bU3MYECKUI CMBICIT UCTIOJIB3YEMbIX BEJTUYHH;

— XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKUX SBJICHUH U TMPOIIECCOB,

HCIIOJBb3YyA 3aKOH COXpPaHCHHSA OSHCPruH, 3aKOH BCCMHPHOI'O TATOTCHMA, ITPHUHIIWII
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CYIIEPIIO3HIIMKA CHJI, TIPUHIIUI OTHOCUTENbHOCTH ["aymies, 3akoHsl HproTOHA, 3aKOH
COXpaHEHHUs MMITYJIbCA, 3aKOH BepHYIUTH, 3aKOH OTPaKCHUS W MPEIOMIICHHUS CBETa,
(GbopMyily TOHKOW JIMH3bI, IPU 3TOM pPa3jindyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA
¥ €r0 MaTeMaTHICCKOE BBIPAKEHUE,

— pelmiath 3a7a4u 10 U3y4aeMbIM TeMaM Kypca, BBIOMpas COOTBETCTBYIOILYFO
(U3HYECKYI0 MOJCNIb C HCIIOJIB30BAaHHEM 3aKOHOB M (OPMYJ, CBS3BIBAIOIINAX
bu3nYecKue BEINYHUHEI;

— MPOBOAMTH TPU HEOOXOTUMOCTH CEPHIO MPSIMBIX HW3MEPCHUH, ONpeieissi
CpeHee 3HAuYCHHE HM3MEPSIEMON BEIMYUHBI M IOTPEIIHOCTh PE3YJIBTATOB IPSIMBIX

U3MEpPEHUId, 000CHOBBIBAThH BBIOOP crioco0a u3MepeHus (M3MEPUTENBHOTO MpUoopa);

— coOmrolaTh TMpaBWia TEXHUKA Oe30MacHoro Tpyna 1mpu  pabore
c 1abopaTOPHBIM O0OPYAOBAHHEM, XapaKTepHU30BaTh MPUHIUI JAEUCTBUS TMPUOOPOB
U TEXHUYECKUX YCTPOUCTB (CHUIOMETP, JAaTYUKU TOJOXKEHUS, PACCTOSIHUS
U YCKOPEHHs, paKeTa, OukH, (oToarmapaT, MUKPOCKOI, TEJIECKOIN, CIEKTPOCKOII,
kamepa Bumbcona u ap.), HCHONIB3YsS OCOOEHHOCTH (DU3MYECKUX SIBICHHIA,

HE0OX0IMMbIE (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH.
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TEMATHUYECKOE INIAHUPOBAHUE

7 KUIIACC
HaumeHoBaHMe pa3esioB
Ne . | KoaudectBo @opma padoThl/XapaKTePUCTUKA
U TeM Kypca BHEYPOUHOii OcHoBHOe coJep:kaHue
n/m 4acoB NeITeJIbHOCTH 00Yy4ar0IUXCS
AesITeJIbHOCTH
Paznen 1. ®usuka u ee poJib B NO3HAHUU OKPYKAIOIIEr0 MUPa
1.1 | ®usuka— OCHOBA pa3BUTHS 3 Joctmwkenus  oredecTBeHHOW  Hayku | [pynnmoBble MNPOEKThl IO HCTOPUHM Pa3BUTHUSA
TEXHUKHU U TEXHOJIOTUH Y TEXHUKU KOCMOHaBTHKHA (paboTra ¢ aHHOTHUPOBAHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOATOTOBKA
Y 3al1Ta IPE3CHTAIIHIN)
1.2 | Ousnueckue BEIUYHHBI 2 N3zmepenne ¢busnyeckux  BeauuuH. | [IpoBeaeHne IKCHepUMEHTA:
Knaccudukanus HU3MEpUTENBHBIX IIpU- | e M3MepeHwe Temieparypsl IpH  [TOMOIIM
6opos. IlorpemHocTs mnpsIMOTO U3ME- JKHUAKOCTHOTO  TepMoOMeTpa U JaTyHhka
penusi. HHTepBanbHOE TMIpeJCTaBlIeHUE TeMIIepaTyphl.
MOTPEIIHOCTH HU3MEepeHUs. Ilonsitue | o U3zmepenue o0BeMa TBEPAOro Tejla C HOMOIIBIO
O MOI'PCIIHOCTH KOCBEHHOTO H3MCEPCHUA MCH3YPKH, 3aIMCh NOTPCITHOCTH U3MEPCHHUS.
(Ha TpuUMepe KOCBEHHOIO H3MEPEHHS | e N3mepenne pa3mepoB  MaibiX  OOBEKTOB
pasMepoB MaJlpIX TE€I H KOCBCHHOI'O C YKa3aHUEM [OI'PEIIHOCTH KOCBEHHOI'O
n3MepeHusi o0bemMa TBEpPAOTO  Teja M3MepeHus
C TIOMOIIBI0O MEH3YpKH). MeToj TpaHHI]
JUIS OIEHKH TMOTPEIIHOCTH KOCBEHHOTO
HU3MEPEHUs
Hroro mo pazgemy 5
Paznen 2. [lepBoHauanbHble CBeIEHHS O CTPOEHUH BelIECTBA
2.1 | JIBmKeHUe YacTHI] 1 Huddysus. bpoyHOBCKOE NBHXKEHHE IlpoBeneHue 3KcHepUMeEHTA:
BEIEeCTBA e OmpITBl  TIO  HAOMIOAEHUIO  OPOYHOBCKOTO
NIBWKEHUS U TUDPy3nn.

20



PelieHne kayecTBeHHBIX 3a/1a4 Ha OObACHEHHE
SIBJICHUM B )KU3HEHHBIX CUTYALUAX

2.2 | ArperaTHbIe COCTOSIHHS 1 ArperaTtHbie cocTosiHus BenecTBa. [lons- | [IpakTuyeckast pa6ora: HOCTPOCHHE
BelleCcTBa THE O KPHCTAUIMYECKUX M aMop(HbIX | Kpuctaummdeckoi pemrerkn NaCl u  apyrux
TBEpPABIX Telax. AHHU30TPOIHSI CBOHCTB BEIIIECTB, OOBSICHEHHE aHU30TPOIIHU CBOMCTB
Hroro mo pazgery 2

Paznen 3. /IBm:keHHe W B3aUMOJeiicTBHE Tell

3.1 | MexaHHuYeCKOW IBIKEHUE 5 Cpennsisi CKOPOCTb. IIpoBenenune 3KcnepuMeHTa:
Pa3Hble crocoObl omucaHus IBH)KEHUS | e M3MepeHume CpeaHell CKOpOCTH (JBMIKEHHE
(Tabnuiel, rpadukm). MOJIEITN BIIEKTPUUECKOTO aBTOMOOMIIS,
I'padukn  3aBUCUMOCTEHl  BEJIMYUH, CKOJIbXKeHHEe OpyCKa 110 HAaKJIOHHOM INIOCKOCTH
ONHMCHIBAIONINX PaBHOMEPHOE JABHMKECHUE. u ap.).
Ompenenenne nytu 1o rpaduky | e McciemoBaHue 3aBUCHMOCTH CPEIHEN CKOPOCTH
3aBUCUMOCTH CKOPOCTH OT BPEMCHHU Opycka mpu ero IBMKCHHH BHU3 110 HAKIIOHHOM
(111 paBHOMEPHOTO M HEPABHOMEPHOIO IJIOCKOCTH OT yTJia HAKJIOHA IIJIOCKOCTH.
JIBHIKEHHUA ) Pemenue  pacyeTHbIX 3aJa4  BBICOKOTO,
OJINMITHAHOTO YPOBHEH CII0)KHOCTH Ha CPEIHIOI0
CKOPOCTh, C MCHOJIb30BAaHUEM TIpadUKOB/Ta0IHI]
3aBUCUMOCTH CKOPOCTH M IYTH OT BpPEMEHHU
MpU PAaBHOMEPHOM W HEPAaBHOMEPHOM JBM)KEHUH
3.2 | IInotHOCTH 2 CBs3p  IUIOTHOCTH € KOJMYECTBOM | PelieHHe IKCNEPUMEHTAJIBLHBIX M PACYETHBIX
MOJIEKYJl B €QWHHUIIE O0OBbEeMa BEIIeCTBA. | 3424  BBICOKOIO,  OJIMMIIMAJHOTO  YpPOBHEH
Cvecu u  cmiaBbl.  [loBepXHOCTHash | CJIOXKHOCTHM Ha CPEAHIOI IUIOTHOCTb, IIOBEPX-
Y JIMHEHHAS TIOTHOCTH HOCTHYIO M JIMHEHHYIO IJIOTHOCTh
3.3 | Cuubl. Bunpl cun 4 Cuna ynpyrocru. IIpoBeneHue 3KkcnepuMeHTA:

Cuua TpeHus CKOJIbKEHUSI.
PaBHOzelicTBYIOIMAsA CHII

e lI3MepeHne KECTKOCTH  OJHOM  MPY>KUHBI
U KECTKOCTHU JABYX TMPYKHUH, COECIMHEHHBIX
MEXJly cO00H mocieqoBaTeNbHO WM Mapai-

JICJIBHO.
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e lccnenoBanue  3aBUCHUMOCTU  PaCTSKEHUS
IIPY’KUHBI OT MAaCCBhI IIOJBEIINBAEMBIX I'PY30B.

e lccienoBaHne 3aBHCUMOCTH CHIJIBI TPEHUs

CKOJIbXKEHUsI OT CHJIBI HOPMAaJIbHOIO JaBIICHUS

U HE3aBUCHUMOCTH OT IUIOIAIU IOBEPXHOCTH

ckonbxkeHus. [lpencraBneHue  pe3ynbTaToB
ucciaeaoBaHul B BUJle TPaUKOB C yKa3aHUEM
MOIPEIIHOCTEN MPSMBIX H3MEPEHUM.

Pemenue 3aaa4

OJIMMITMAIHOI'O ypOBHeI;‘I CJIOKHOCTH C IIPpHUMC-

PaC4Y€THLIX BBICOKOTI'O,

HeHrueM (OpMYIT 715l U3YUYEHHBIX CHII

Uroro no pazneny

11

Pa3nen 4. JlaBinenue TBepabIX TeJ,

JKHAKOCTEeH M rasoB

4.1 | JlaBieHue TBEpABbIX Tel 4 @opMyna musa  BelYMCIeHUs JaBiieHHdA | [IpoBeaeHne 3KCIEPUMEHTA:
TBepaoro tena. Ilepemada pnaBineHus | e McciemoBaHue 3aBUCHUMOCTHU OaBJICHUS,
B TBEPABIX TeNax OKa3bIBaEMOT0 YEJI0BEKOM Ha noJi,
B 3aBHCUMOCTH OT TUIOIIAAN OMOpPHI (O60CHKOM,
Ha KabJyKkax ¥ T. IL.).
HNuaauBuayaabHblii mpoekT «Kak BoIOpaTh 00yBb
JUIS1 3710POBbSI 7»
Pemienue kKayeCTBEHHBIX M PacyYeTHBIX 3aJa4
BBICOKOTO, OJIMMITMAJTHOTO YPOBHEH CII0KHOCTH
Ha pacuer JaBJeHUs TBEPJOTo Teja
4.2 | T'mppocrarnueckoe 3 @opmyna  ana  rugpocrarudeckoro | I[IpoBeaeHne 3KcnepUMeEHTA:
JTABIICHUE B )KUJIKOCTH JaBICHHUA B OKMAKOCTH. MaHoMmeTp. | o MccnenoBanue 3aBHCMMOCTH THAPOCTATHYEC-
CooOmaroniuecs cocy bl KOTO [IaBJI€HUS B IKUIKOCTH OT TIyOWHBI
(c momompio U-o06pazHoro maHOMETpa
U IaTYNKA).
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HNuauBuayabHbIil NPoeKT 00 ucclIeIoBaHUU

Mopckux TiyOomH (Oatuckadwei, Oarucdepsl,
TITyOOKOBOJHBIC )KHBOTHEIC).

PenieHne KavyeCTBEHHBIX U PACUYETHBIX 3a/1a4
BBICOKOI'O, OJIMMIIMAaAHOTI'O ypOBHeﬁ CJIOXHOCTHU

Ha JaBJICHHUC B XXHUJIKOCTAX

4.3 | AtmocdepHoe naBneHHe 1 3aBUCUMOCTb aTMoc(epHoro naasiieHus | [lpoBexeHHe IKCIEPUMEHTA:
OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl | e HaGmonenne  mposiBieHHss — arMOChepHOro
JUISL ©I3MEpEeHUst aTMOC(EpHOTO TaBICHUS JIaBJICHUSI.
e llccnenoBanne 3aBUCHUMOCTH aTMOC(HEpPHOTO
JIaBIICHUS oT BBICOTHI OTHOCHUTEIBHO
MMOBEPXHOCTHU 3EMIIH.
Pemenne KadvecTBEHHBIX 3a4a4 J>KU3HCHHOTO
xapakTepa Ha aTMoc(hepHoe JaBlieHHE
4.4 | BelTamkuBaromas cuia 4 BelTankuBaromas cuna, aercrByromas | [lpoBeneHue 3KcnepuMeHTAa:
co CTOPOHBI  JKMAKOCTH  HWJIM Ta3sa e lccnenoBaHue 3aBUCUMOCTH BEcCa TEA B BOJIE
Ha IOTPY>XEHHO€ B HuX Teno. IlnaBanue | oT 0OGbeMa NOrpyKEHHOU B )KHIKOCTh YaCTH TEJIa.
CyJIOB M BO3/yXOIlJIaBaHUE Penienue KaueCTBEHHBIX M PAaCUETHBIX 3a/1a4
BBICOKOTO, OJIUMITMAJHOTO YPOBHEHW CIOKHOCTH
Ha BBITAJKMBAIONIYI0  CHJIy, IUIAaBaHWE  Tel
W BO3yXOILIaBaHUE.
WuauBuayadbHble MNPOEKTbI 10  HCTOPUU
BO3/yXOIUIaBaHUSI U MMPUMEHEHHIO COBPEMEHHBIX
a’pPoCTaToOB
Utoro no pazneny 12
Pa3nen 5. Pa6ora u MOIIHOCTH. JHEPrus
5.1 | IIpocTbie MeXaHU3MBI 2 Ycnorue paBHOBeCHS perdara. | [IpoBeaenue 3KcnepuMeHTa:
[Tonucnacr. e [IpoBepka ycioBus paBHOBECHS pblvara.
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IIpocThie  MexaHU3MBI B OPUPOJE

U TCXHHUKE

Pemenne 3KcnepuMeHTAJIBLHBIX 3aJa4 Ha coe-
JUHEeHne OJI0OKOB.

Pemienne Ka4veCcTBEHHBLIX 32444, CBA3aHHBIX
C BBISIBJIICHUEM I[eflCTBHH HpOCTbIX MCXAaHHU3MOB
B Pa3IMYHbIX WHCTPYMEHTAX MU MPUCHOCOOJICHUSX,
HCIIOIb3YEMbIX B OBITY M TEXHHKE, a TaKKe

B )KMBBIX OpraHusmMax

5.2 | 3aKkOH cOXpaHEHUs 2 Kunernueckas M mnoreHLManbHas SHeEp- | PemeHne KavyeCTBEHHBIX M PACUYETHBIX 3aaad
MEXaHUYECKOU IHEPTUH rusi. 3aKOH COXPaHEHHS MEXaHWYECKOM | BBICOKOTO, OJMMIIMAJHOTO YpPOBHEH CIIOKHOCTH
SHEPIUU Ha NIPUMEHEHHE 3aKOHA COXPAaHEHUs MEXAHU-
YEeCKOW SHEPTUU
Hroro no pazneny 4
OBLIEE KOJIMYECTBO 34

YACOB I10O IIPOI'PAMME
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8 KJIACC

HauMeHoBaHue
Ne Konau4ectBo ®opma padoThI/XapaKTepUCTHKA
pa3eyioB M TeEM OcHoBHOe coJep:kaHue
n/m 4acoB JeSITeJIbHOCTH 00y4A0IIUXCSH
YyueOHOTO mpeaMeTa
Pasnen 1. TenmyioBbIe sIBJIEHUSA
1.1 | Crpoenue u cBOICTBa 3 Monenu TBEpIOTO, )KUIKOr0 U razoo0pasHoro | [IpoBenenne KcnepuMeHTA:
BeIlleCTBA COCTOSTHUH BEIeCTBA. Annorponssie | e BrIpaluBaHue KPHUCTAILIOB IMOBAPEHHON COJIH
Moau(duKauu yrieposaa. WJIA MEJTHOTO KyIopoca.
HOBerHOCTHoe HATSKECHUE, CMavyUBaHUE, HPOBeIleHPIe n o0bsicCHeHHe ONbITOB,
KamuJUISIPHBIC SBJICHUS. JACMOHCTPUPYHOIIUX ITOBECPXHOCTHOC HATAKCHUEC,
KO3(1)(1)I/ILII/ICHT MOBEPXHOCTHOI'O HATSIKCHHSA KalTWJIJIAPHBIC ABJICHUS U ABJICHHUA CMaYWBaHUS.
JlabopaTopHas padGora o U3MEPEHUIO
KO3 (HIMeHTa TOBEPXHOCTHOTO HATSYKCHHUS.
Pelienre KavecTBEHHBIX 337124 U BbINOJHEHHE
KOHTEKCTHBIX 3aJaHuii
1.2 | TemioBoe paBHOBECHE 4 VY nenbHas TEIIOEMKOCTD BeulecTBa. | [IpoBenenne 3KcnepuMeHTa:
TennooOMeH U TemnoBoe paBHOBecue. 3akoH | e McciemoBaHue npotecca TeriooOMeHa
Hrrorona—PuxmMana. YpaBHeHUE TEIIOBOTO MPYU CMENIMBAHUU XOJIOAHOU U rOpAYENA BOBI.
OamaHca Pemienne kayeCcTBEHHBIX U pacUYeTHbIX 3aaay
BBICOKOTO, OJMMIIMAJHOTO YPOBHEH CIOKHOCTH
Ha YypaBHEHUE TEIUIOBOro OalaHca W 3aKOH
Hrrorona—Puxmana
1.3 | ®a3oBbic HIepexo bl 4 IIpoueccsr NpeBpalleHust Beniectsa | [IpoBeneHne 3KcrepUMeHTA:

W3 OJIHOTO arperaTHOTO COCTOSTHHS B APYTroe
(nmnaBneHwe M KpucTtayum3auus (OTBepiAe-
BaHHWE), UcnapeHne (KUTNeHne) U KOHJICHCca-
s,

cyOnmmmanuss W JIecyOiauMarius).

HN3menenue BHYTpPEHHEN JHEPIrUu

npu ¢$a3oBbix mnepexonax. I'paduueckoe

e lccnenoBanue (a3oBBIX MEPEXOIOB.

3aganusi Ha OOBSICHEHHE TIPOIIECCOB, CBI3aHHBIX
C NIEepexoJOM BEUIECTBA M3 OJHOIO arperaTHoro
COCTOSIHUSL B APYTOE.

Pemienune

PaACY€THBIX 3aaavd

OJIMMITMaAHOT O ypOBHeﬁ CJIIOKHOCTH

BBICOKOTO,
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MPeJICTaBJICHUE TMPOIECCOB HarpeBanus /[
OXJIAKICHHS BEIIEeCTBA

14

TerutoBele ABUTATENN 3

[Ipuniuner paboThl TEIJIOBBIX JBUTATEICH.
KII[{ TtemmoBoro gBurareis. 1eINIOBEIC
JBUTATEIN W 3aIIATa OKPY>KAIOUIEH Cpepbl.

TennoBbie IIOTEPHU B TCINIOCETAX

I'pynnoBbie NPOEKTHI 10 TEMaM:

IPOTHO3UPOBAHUEC ISKOJOTHYCCKUX HOCJ’IG,Z[CTBI/II\/II

WCIOJIb30BAHMS  JBUTATENell  BHYTPEHHETO
cropaHwus,

IIPOrHO3UPOBAHHUE OKOJIOI'MYCCKUX MOCIEACTBUM

HCIOJIb30BAHUS TEIJIOBBIX u TUJpO-
3JEKTPOCTaHIUH.
Pemenue pacyeTHBIX 3aaa4 BBICOKOTO

Y OJINMIIMATHOTO YPOBHEH CIIOKHOCTH Ha IIPUMEHEHHE
3aKOHa COXpAaHCHHs U IIpeBpallleHus DJHEPIUHU

B MCXaHUYCCKUX U TCIUIOBBIX IIPOLIECCaX

Hroro no pazneny 14

Pa3jnen 2. DilekTpuYeCKHe 1 MATHUTHBIE AIBJIE

HHUSA

2.1 | 3apsoKkeHHBIE Tena 2 Onextpusauuss  Tei.  3akoH  Kynona. | IlpoBeaeHue 3KcnepuMeHTA:
U UX B3aUMOJIeHCTBHE DneKTpuuecKoe nose e DJIeKTpHU3alMs U 00bSICHEHNE dJIEKTPU3ALUH TET,
B33HMOII€I7[CTBI/IC 3apsAKCHHBIX TCII.
PemieHne KauyecTBeHHBIX 3aa4  IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha 3JIEKTPU3ALUIO
TpPEeHHUEM
2.2 | CoenuHeHus 3 IlocnenoBarensHOE u napayensHoe | [IpoBeaeHue 3xcnepuMeHTA:
MPOBOJJHUKOB COEIMHEHHUE MMPOBOIHUKOB e [IpoBepka mpaBuia CIOXKEHUs HaNPSKEHUU

NpU TOCIHENOBATEIIBHOM COEOWHEHWUH JBYX

PE3UCTOPOB, npaBuia A1 CHJIBI TOKa

IpH napajjiCabHOM COCIUHCHNUU PE3UCTOPOB.
Pemienue PaC4Y€THBIX

3aaa4 BBICOKOTO,

OJIUMIIMAIHOI'O ypOBHeﬁ CJIOKHOCTH Ha CMCIIaH-

HBIC COCOAMHCHHA ITPOBOJHHUKOB
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2.3 | 3akon Oma 4 OJIC B nenu nocTostHHOro Toka. 3akoH Oma | [IpoBeneHune IKCIEPUMEHTA:
JUTSI TIOJTHOM LIeTTH uis - nojgHoM  uenu. Pacuer mpocThiX | e Ompenenenne DJIC M BHYTPEHHETO  COIpPO-
AJIEKTPUYECKUX Lienei THUBJIEHUS UCTOYHHUKA TOKA.
e [IpoBepka BbITIONHEHUS 3aK0oHa OMa 151 TOJTHOU
LIETIH.
Pemienue pacyeTHBIX 3324 C MCIOJIB30BAHHEM
3akoHa OMa /151 IOJIHOM Lenu
2.4 | Pabora 3 Onextpuueckue 1enu U norpedutenu | [IpoBeneHne IKcmepuMeHTa:
SJIEKTPUYCCKOTO TOKA 3JIEKTPUYECKOU SHEPTUH B OBITY e Onpenenenue KIIJ narpesatesns.
Pemrenne kauecTBeHHBIX 3aJa4 Ha OOBSICHEHHE
yCTpOHCTBA M MNpPUHLUIA JIEUCTBUS JTOMAIIHUX
AJIEKTPOHArpEBaTEIbHBIX MPHUOOPOB.
Pemenne pacyeTHbIX KOMOMHUPOBAHHBIX 32124
BBICOKOTO, OJIMMIIMQJHOTO YpPOBHEH CIIO)KHOCTH
Ha KIIJI HarpeBarens
2.5 | MarHuTHbIE SBICHHUS 4 JlelicTBME MarHUTHOTO NOJsA Ha NpoBOAHMK | [IpoBeneHne IKCHEPUMEHTA:
¢ Tokom. Cunna Amrmepa u omnpezeneHue ee | e McenenoBanue JA€HCTBUS MarHUTHOTO — TOJIS
HampaBJIeHUs. DIEKTPOJBUTATENb MMOCTOSH- Ha MPOBOJIHUK C TOKOM.
HOI'0 TOKa. NuauBuayanbHble NMPOEKThI: IPUMEHEHUE CUIIbI
Cuna Jlopenua u omnpeneneHue ee Hampas- | Ammepa W cuibl  JIopeHIa B TEXHHYECKHX
JICHUAL. yCKOpI/ITeJII/I 3apsSHKCHHBIX YaCTHUIL yCTpOﬁCTBaX
2.6 | DiekTpoMarHuTHas 4 OnekrporeHeparop. CrocoObl mnosiyueHus | I'pynmoBble MPOEKTHI O TEMaM:
WHTyKIIHSI AIIEKTPUYECKOU SHEPTUH — 3JIEKTPOCTAHIIMM Ha BO300HOBJISAEMBIX MCTOY-
HHUKaX YHEPTHUU;
— DKOJIOTUYECKUE TPOOJIEMBbI DHEPTETHUKH;
— TOTUITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIN
Hroro no pazneny 20
OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBanmue
pa3/iesioB U TeM
yueOHOTO mpeaMeTa

KoanuectBo
JacoB

OcHoBHOE colep:kaHue

®opma padoThl/XapaKTepUCTHKA
eI TeJIbHOCTH 00Yy4a0IHUXCS

Paszgen 1. MexaHuuyeckue sBJIeHHSA

OpoIIeHHOTO
MOJT YTJIOM K TOPU30HTY

1.1 | CrocoObl oncanus 3 I'padmueckas wHTepnperamus yckopeHus, | Pemmenue  rpaduyeckux 3aaa4  BBICOKOTO,
MEXaHHYECKOT0 CKOPOCTH, TMPOHIECHHOTO IyTH U NepeMe- | OJIMMIHAIHOTO YPOBHEH CIIOKHOCTH Ha pPaBHO-
JOBUXCHUS. IIeHUusA JJISL HpﬁMOJ’IHHCﬁHOFO paBHO- | YCKOPCHHOC ABUXXCHUEC
PaBHOyCKOpeHHOE YCKOPEHHOTO JIBUKEHUS.

NpsIMOJIMHEHHOE Ormpenenenre MPONUIEHHOTO MYTH U YCKO-

JBYDKEHHE peHuss JIBIKEHMsI Teila 1o TIpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JBIKEHUS Tena
OT BpEMEHU

1.2 | JIBwxeHue Tena 4 Junamuka u KHHEMaTHKa tena, | [IpoBegeHue IKcnepuMeHTa:

10 HAKJIOHHOM JABMIXXYIICTOCA BBCPX U BHHU3 11O HaKJIOHHOU L] OHp@IIeJ'IeHI/IC YCKOpEHUA TCjla IMpU PaBHO-
TUIOCKOCTH TUIOCKOCTH YCKOPEHHOM  JBIDKCHMH 10  HAaKJIOHHOM
TUIOCKOCTH.
e lccrnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH
MPU PAaBHOYCKOPCHHOM JIBUKCHUU 03 Hadalib-
HOU CKOPOCTH.
PemmieHne  Ka4YeCTBEHHBIX W PacCyYeTHBIX
3aa4 BBICOKOT'O M OJIMMITUATHOTO YPOBHEH CIIOXK-
HOCTHU HA IBUXKXCHUEC 110 HaKJIIOHHOM IIJIOCKOCTH
1.3 | ABmwxeHue Tena, 3 JluHaMuKa ¥ KHHEMaTHKa Tena, OpomenHoro | IlpoBeaeHne IKCnepuMeHTAa:

MOJ| YTJIOM K TOPU30HTY

o I/ICCJIG,Z[OBH.HI/IC JABHWXKCHUA TCJIa, 6pOIlIeHHOl"O
noa yrijioM K ropu3oHTy.
3agav

Peinenue BBICOKOTO,

OJIMMITHaIHOI'O ypOBHCfI CJIO’KHOCTH

pac4eTHbIX
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1.4 | JIpmwkeHue 2 JluneliHass CKOpPOCTb, YIJIOBas CKOPOCTh, | [IpoBeneHne IKCIepUMEHTA:
10 OKPYIKHOCTH nepruon u qacToTa oOpaiienus | o M3mepeHue epHOIa U 9aCTOTHI OOpalIeHHs Tea
IIpU PAaBHOMEPHOM JABHKEHUHU II0 OKPYXK- 110 OKPY>KHOCTH.
HOCTH. L[eHTpOCTpeMUTENbHOE YCKOPCHHE. | PemeHre KA4eCTBEHHBIX W PACYETHBIX 32124
[TonsiTe 0 TaHT€HUMAIBHOM YCKOPEHHUU
1.6 | 3axon bepnynnu 5 [TonbpeMHas cuna Kpblila camoJieTa IIpoBenenne 3KcnepuMeHTa:
e OnBITHI, NEMOHCTPUPYIOLIKUE JECHCTBHE 3aKOHA
bepnymiu, u ux oObpscHeHHeE.
I'pynmnoBble MpPoOEKTHI 10 TEMaM:
— UCTOpUS Pa3BUTHS OTCYECTBEHHOW T'pakaaH-
CKOH1 aBHalINM,
— CyJa Ha [TIOJBOJHBIX KPBUIbSX;
— aHTHUKpPBUIO HA CKOPOCTHBIX aBTOMOOHIISX
1.7 | 3akoHBI cOXpaHEeHUs 3 Yopyrue u Heynpyrue CcronkHoBeHus. | [IpoBeneHue IKCIepUMeEHTA:
3aKOH  COXpaHEHHUs HMIyJIbca. 3aKOH | e M3MepeHWe  KHHETHYECKOW  DHEPrUM  Tela
COXpaHEHUs]  MEXaHWYECKOW  HDHEprumu. 0 JUTMHE TOPMO3HOTO My TH.
KoncepBaruBubie  cunbl.  OOocHOBaHuE | PemeHue PacYeTHBIX 3apa4 BBICOKOTO,
MPUMEHUMOCTH 3aKOHOB COXPaHEHHUs OJIMMIIMAHOTO YPOBHEN CIIOKHOCTU
Hroro o pasneny 20

Paznen 2. Mexannyeckue KoJie0OaHUA U BOJHBI

2.1

MexaHnyecKue BOJIHBI

4

CelicMHYEeCKHE BOJIHEL.
3BYK, HH(Ppa3BYK U YJIBTPaA3BYK

IIpoBenenne ucciaea0BaHUIM.
e AHanu3 JaHHBIX O PErUCTPALU 3EMIETPSACEHUN
U B3PBIBOB C IOMOLIBIO CEMCMUYECKUX BOJIH.

e DKCIIEpUMEHTAIbHOE  ONpEAEICHUE  TPAHUIL]
YaCTOTHI CIABIIIMUMBIX 3BYKOBBIX KOJIeOaHMH.
I'pynnoBbie mMpoeKTHI 110 TeMaM:
— HCIIOJB30BaHUE 3ByKa (yJIbTPa3ByKa) B TEXHHU-
Ke (9XOJIoKaIHs, yIbTPa3ByK B METUITHE U [IP. );

— 3BYKHU B IIpUPOJE

Hroro no pazneny
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Pa3znen 3. DiekTpoMarHuTHoe

moJje U 3JCKTPOMArHUTHBIC BOJIHbI

3.1 | lkaina 3 [TomyyeHne  3IE€KTPOMArHUTHBIX BOJIH | I'pynmoBbie MPOEKTHI N0 TEMaM:
AIIEKTPOMArHUTHBIX Pa3HBIX YaCTOT — TPOSIBICHUS DJIEKTPOMATHUTHOTO HW3IIy4YEHUS
BOJIH B IIPUPOJE;
— TPUMEHEHHE DJIEKTPOMAarHUTHOTO W3IyUYeHUs
B TEXHUKE
Hroro 1o pazneny 3
Pa3ges 4. CBeToBLI€C SIBJICHUSA
4.1 | Jlunazel 4 @opmyna ToHkoW sauH3BL. Iloctpoenue | IlpoBeneHue 3KcnepuMeHTA:
n3o0paxeHuil, cGOpPMHUPOBAHHBIX TOHKOH | e OmnpeaencHue ¢doxycHOrO paccTosHUA
JINH30H1 Y ONITUYECKON CHJIBI COOMpPAIOIIEH JIMH3HI.
JKCHepUMEeHTATIbHOEe HCCIe0BAHNEe 3aBUCUMOC-
TH CBOWMCTB H300pakeHUH B TOHKOHM JHMH3e
OT PAacCTOSTHUS MEXKIY JIMH30M U UCTOYHUKOM CBETa.
JKCHepUMEeHTAIbHOEe HCCJIel0OBaHue H3MEHEHUs
ONTHUYECKOM CUJIbI IPH CIOKEHUU TOHKHUX JIMH3.
Pemenue 3agay  BBICOKOTO,  OJUMITHAIHOTO
YPOBHEH CIIO)KHOCTH Ha IOCTPOCHHE B JIMH3aX
1 GOpMYITy TOHKOU JTUH3BI
4.2 | Paznoxxenue 6e1oro 2 Koaddunuentel orpaxkenusi, nornouienus, | liposeaenune " 00BsICHEHHE ONbITOB
CBETa B CIIEKTP MPONYCKaHUs JIydeld pa3HOro I[BE€Ta HA | MO BOCHPHUITHIO IBETa TMPEIAMETOB TIPU HX
pa3HbIX BELIECTBAX HaOJIIOEHNH Yepe3 IIBETOBbIE (QHIBTPHI (IIBETHHIC
OYKN).
Pemienne kavyecTBEHHBIX 3a1a4
4.3 | BonHOBBIE CBOMCTBA 1 Hnrtepdepennus u nudpakuus 3ByKOBbIX | IIpoBeaenme IKCIepuMeHTA:
CBCTa BonH.  WuTeppepenums w  mubppaxuus | e HabmromeHue SIBJICHUM nHTepPepeHunn
CBETOBBIX BOJIH u qudpakaum cBeta
Hroro no pazneny 7
OBUIEE KOJIMYECTBO 34
YACOBIIO ITIPOI'PAMME
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