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PabGouass mporpamMmma Kypca BHEYPOUHOU AEATEIbHOCTU « [pyaHBIE BOMPOCHI
busuku. 7-9 xmacce» (manee — Ilporpamma) BKITIOUAeT MOSICHUTEIBHYIO 3aITHCKY,
colepkaHre OOydeHUus, IUIAaHUPYEMbIE pe3yibTaThl OCBOCHHUSI IMPOTPAMMEI,

TCMATHYCCKOC IINITAaHUPOBAHHUC.

INOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

Pabouast mporpamma Kypca BHEYpPOYHOHW AesATEIBHOCTH «TpymHBIE BOMPOCHI
¢u3ukn» pa3paboTaHa B  COOTBETCTBHMM € TpeOOBaHUSAMH  (heaepasbHOro
roCyJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJAapTa OCHOBHOTO OOIIEro 0Opa3oBaHMS
(®I'OC OOO) u nampapjieHa Ha OpraHU3alUi0 OOY4YEeHHS (PU3UKE, BBIXOJSIIETO
3a pamku (QenepanbHO pabouelt mporpamMmbl MO0 (U3UKE OCHOBHOTO OOIIETo
obpazoBanus (DPII OOO) 06a30BOro ypoBHS, C Y4E€TOM MCIOJIL30BAHUS BHJIOB
NESATETLHOCTH 00YYaIOIIUXCSl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpamMmbl yYUTHIBAIUCH CIEAYIOMIUE TOKYMEHTHI:

— pacnopsbkenne IpaBurenscTBa Poccniickoit ®denepartuu ot 19 HosiOps 2024 .
Neo 3333-p «O0 yTBEep)XJICHHH KOMIUIEKCHOTO IIJJaHA MEPOIPHUATHH IO MOBBIIISHUIO
KauecTBa MaTeMaTHYEeCKOTO M ECTECTBEHHO-HAYYHOTO OOpa30BaHUS HA TEPUOJ
1o 2030 rogax;

— nucbMO MuHucTepceTBa npocsenenuss Poccuiickon denepauu ot S5 U0
2022 1. Ne TB-1290/03 «O HampaBiACHUM METOJAWYCCKUX PEKOMCHIAIINI
M0 OpraHU3alMM BHEYPOUYHOU JAESITEIIBHOCTH B paMKax peaiu3alud OOHOBJICHHBIX
dbeneparbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIHLHOTO OOIIIETO

¥ OCHOBHOTI'O 00IIIEro 00pa3oBaHusl.

AKTYaJIbLHOCTH Kypca

B ycnoBuAx peanmzanuMu  CTPATETMYECKOW 3aJadyd MO  JIOCTHKEHHIO
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPaHbI Iiepel (U3ndecKuM 00pa3oBaHUEM B UHCIIC
TJIABHBIX TIOCTABJICHBI CJICAYIOIINE IIENU: MOATOTOBKAa OOYYAIONMIUXCS B MPOIIECCe
oOyuenus pusuke K BbIOOpY nmpodeccuid, CBI3aHHBIX C Pa3BUTUEM €CTECTBEHHBIX HAYK
U TEXHOJIOTW; pa3BUTHE TBOPUECKMX M HCCIEIOBATEIbCKUX CIIOCOOHOCTEH
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oOyuaromuxcs. BaXHbIM KOJMYECTBEHHBIM TOKa3aTelieM MOBBIIICHUS HHTEpeca
K (¢u3nMKe SBISETCS POCT KOJIWYECTBA BBIMYCKHUKOB, BBIOMpArONMX (QUUKY
Ha rOCYJapCTBEHHOW UTOTOBOM aTTECTAIUH.

OcBoenne [IporpaMMbl CrTOCOOCTBYET MOBBIIICHHIO MOTHUBAIUHA O0YYarOIIIHXCS
K U3y4eHHUIO0 (DM3MKH, TTO3BOJIIET UM Ha MPAKTUKE MO3HAKOMUTHCA C (PU3MUECKHUMHU
SBIICHUSIMHU, JKCIEPUMEHTAIIHO HM3YyYUTh (PU3NYECKUE 3aKOHOMEPHOCTH, Pa3BUThH
UMEIOIHECsT U TPUOOPECTH HOBBIE MPAKTUUYECKUE YMEHUS U HABBIKM B 00JacTH
MJIAaHUPOBAHMUS, TIOJTOTOBKH, MPOBEJICHUSA, aHAIM3a U WHTEpHpeTaluu (PU3NIeCKOro
OKCIIEPUMEHTA, HAYyYHUTHCA TPUMEHSATH TEOPETUYECKUE 3HAHUS I OOBSICHEHUS
buznyecKux SBJICHWA W TPOIECCOB, HE TONBKO ISl PEUICHHsS] PAaCYETHBIX 3ajad
BBICOKOTO U OJIMMITUAJHOTO yYPOBHEH CIIOKHOCTH, HO M B CHUTYyalHsIX XHU3HEHHOTO
xapaktepa. [IpenycmoTrpennsie [IporpamMmoii BUsbI JeATeIbHOCTH (MHIUBUYJIbHAS
U TpYNIoBas NPOEKTHas MW UCCIEIOBATENbCKAs JESITENIbHOCTh) CIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIBHBIX, PETYISATUBHBIX W KOMMYHHUKATUBHBIX YMEHHUU
oOyuatomuxcs. IIporpamMmma cOOTBETCTBYeT uee MNPHUKIAAHON HAMPaBICHHOCTH,
KOTOpasi, B 4HCle APYTUX HJAEH, MOJIOKEHAa B OCHOBY Kypca (DU3HKH, U3y4yaeMoro
Ha YpPOBHE OCHOBHOT'O O0IIIETO 00Opa30oBaHUsI.

Kypc MoxeT ObIThb BOCTpeOOBaH 00yYarOUIMMUCA, KOTOPbIE UMEIOT MHTEpPEC
K W3yYeHUI0 (U3MKH, TOTOBATCS K YYACTHIO B OJMMIIMAAAX IKOJBHUKOB
1o (puzuke, MIAHUPYIOT YTIIIyOJIeHHOE U3ydeHne (PU3UKHU Ha YPOBHE CPEIHETO OOIIETo

oOpa3oBaHHUs.

Iean 1 3a1a4u Kypca

Peanuzanus BHEYpOYHOU JESITEIBHOCTH SIBJISIETCSI HEOTHEMIIEMOM YaCThIO
oOpa3oBaTeNpHOrO  Ipoliecca, obecrneuynBas B TOM  YHCIE€  BO3MOXKHOCTb
dbopmupoBaHus 00pa30BaTENbHBIX MPOTPAMM PA3IUYHOTO YPOBHS CIIOKHOCTU
Y HAMNpaBJICHHOCTH C Yy4eTOM 00pa3oBaTelbHBIX MOTPEOHOCTENH M CIOCOOHOCTEH
oOyuaronuxcs, BKJII0Yasi OJJapeHHbIX JETEH.

Heas Ilporpammel —  oOecneunTs  HMHAMBHIyaJIbHbIE  MOTPEOHOCTH

oOydarommxcss B U3y4eHUM (U3UKHA, B YCJIOBHUSX, KOrjJa Yy4deOHbIM IulaH



o0pa30oBaTeNbHON OpraHu3aluy MpeAyCMAaTPUBAECT HM3yUYEeHHE YYEOHOIro MpeaMeTa
«Dusmuka» ToIbKO Ha 6A30BOM YPOBHE.

[Iporpamma pa3zpaboTaHa ¢ ydeToM peKOMeHmanui deaepaaibHoil pabouei
MpOorpaMMbl BOCTIMTaHUsA. B 4acTHOCTH, OHA YUUTHIBAECT MCUXOJIOTO-MEIarOrMYeCKUe
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pPAaCTHOM KaTeropuu oOydaromuxcs. [Iporpamma
CIIOCOOCTBYET JTOCTHXKEHHIO JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS 00pa3oBaTEIbHOM
nporpammsl 1o ¢usnke B coorBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIIEAYIONUM
OCHOBHBIM HaIlPaBJICHUSM BOCIIUTAHUS:

1) mMaTproOTHYECKOE BOCIHMTAHUE: IIEHHOCTHOE OTHOIICHHUE K JIOCTHKCHHSIM
POCCUNCKHUX YUEHBIX-(PU3UKOB;

2) TpaXJaHCKOE W JYXOBHO-HPABCTBEHHOE  BOCIHMTAaHUE: TOTOBHOCTh
K aKTUBHOMY YYacCTHUIO B OOCYXKJIEHHUHM OOIIECTBEHHO 3HAYUMBIX M JTHYECKUX
po0sIeM, CBSA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) LICHHOCTH HAYYHOT'O MTO3HAHHUS: OCO3HAHKE IIEHHOCTH (DU3MUYCSCKON HAYKH KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BaXKHENIIEH
COCTaBIISIIOIIEH KYJIBTYPhI; OPHUEHTALMS B JIESITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAy4YHBIX TMPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPHUPOIbL;
pa3BUTHE HAyyHOM  JI0O003HATEIBLHOCTH, HWHTEpeca K  HUCCIeI0BATEIbCKON
NeSATEeIbHOCTH;

4) Tpy1I0BO€ BOCHHMTAHHUE: UHTEPEC K MPAKTHUESCKOMY HM3YUYCHHIO MPOQECCHIA,
CBSI3aHHBIX C (PU3HKOI;

5) sKoJIOrMYecKOe BOCIMTAHUE: OPHEHTAIlMsA Ha MPUMCHEHHE (U3HUSCKUX
3HAHUM IS PEIICHUS 3a/1ad B 00J1aCTH OKPY>KaroIen Cpebl.

N3ydenue kypca HanpapieHo Ha GOPMUPOBAHUE Y OOYUAIOITUXCS:

— cucTeMbl (U3UYECKUX 3HAHUN KaK CHUCTEMOOOPA3YIOIIEro KOMIIOHEHTA
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBBI ISl TTOHUMaHHS (HU3UIECKOU
CTOPOHBI SIBJICHHI OKPY’KaIOIIEro MUPA;

— WHTEpeca Ha TNPOJOJDKEHHME OOyueHMsI Ha YypOBHE CpeaHero oOIIero
oOpa3oBaHUs.

B pamkax pemienust o0CHOBHBIX 3a7a4 [IporpamMmbl 1OKHO OBITH OOECTIEUEHO:



— npuoOuieHre  oOydaromuxcsi K  CaMOCTOSITEIbHOM — IO3HABaTENIbHOM
Y UCCIIEI0BATEIbCKOM NESITENbHOCTH, K HAYYHBIM METOJAM ITO3HAHUS;

— (QopmupoBaHue y 0Oy4YarOIIMXCS MOTUBAallUM M pa3BUTUE CIIOCOOHOCTEN
K U3YYEHHIO (PU3UKH;

— (QopmupoBaHue y 00yJarommxcsi yMEHUH OOBSCHATH M OLIEHUBATH SBJICHHUS
OKPY>KaIOILIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT, [T0JIyYE€HHbIE IPU U3yUYEHUH (PU3HUKH,
OPUMEHATh WX TPU PEUICHUH MpoOJeM B TOBCEIHEBHOW KH3HU M TPYIOBOM
NEATEIbHOCTH;

— OCO3HaHUE OOYYaIOUMMUCS IIEHHOCTH (PU3NYECKUX 3HAHUM B IKU3HU
YEJI0BEKa, IMOBBIIICHWE YPOBHS JKOJIOTHYECKOW KYJIbTYpPbl, HENPHUATHE ICHUCTBHM,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEAE U 30POBBIO JIOICH;

— IpUOOpeTeHre  OOYYaloIMMHUCS  ONbITA  CaMOIO3HAaHUA,  KIFOUEBBIX

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

MecTo Kypca B 06pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO pnns o0s3aTenbHOrO OOYYEHHMS YTBEPXKACHBI JBa YPOBHS
OCBOCHMsI paboymx mporpaMMm Mo (¢u3uke: 0a30BbIM U YIIIyOJCHHBIA, HauyWHas
c 7 wmacca. Conepkanue mporpamMmbel 1o ¢usuke (yrayOJieHHbI ypOBEHbD)
HAnpaBJIEHO HA Y/JOBJIETBOPEHHE TOBBIIICHHBIX  3allPOCOB  OOyYarolIuXcs,
cTpeMsiIuXxcs K 0osee ry0OOKOMY OCBOCHHIO IPEIMETHBIX pe3yiabTaTtoB. [IporpamMmma
Kypca BHEYPOUHOW JeATeNbHOCTH «pymHbie BOMpOCH (U3HKW» HampaBieHA
Ha paclIupeHue 3HaAaHUN 00ydJarouuxcs no Gu3uKe A1l KIacCOB ¢ 0a30BBIM YPOBHEM
oOyueHus pu3uKe.

TemaTtnueckoe MIaHUPOBAaHKE B MPOTPAMME Kypca BHEYPOUHOH JESITETHHOCTH
«TpymHbie BOPOCH (PU3UKM» COCTABICHO TaK, YTO PACIPEICICHNE COIePIKaTeIbHBIX
pa3zesioB B HEM CUMHXPOHU3UPOBAHO C 0053aTeIbHON MPOrpaMMoi 6a30BOr0 YpOBHS.
Peanuzanus coneprkanus npenyaraetcs B popmMax v BUaX NEATeIbHOCTH, OTIUIHBIX
oT ypouHbIX. CreyeT OTMETHTh, YTO JaHHBIA KypC BBICTPAHUBAETCS HE TOJIBKO
Ha pacIIUpeHHH (PU3UUECKOro coaep kaHus 0a30BOro ypOBHSA, HO U HA MOBBIIICHUU

YPOBH:A CIIOKHOCTH 3aaa4, IpeajaracMbIX AJIA pCIICHUA.



Pabouast mporpamma Kypca BHEYpOUYHOU AesiTenbHOCTU « TpynHble BOMPOCHI
dbusukm» npeaHazHaueHa AN peanuzanuu B 7-9 kimaccax. DopMbl IESTEIBHOCTH
oOydJaronmxcs MpeayCMaTPpUBAIOT aKTUBHOCTh M CaMOCTOSITENIBHOCTb, COYETAIOT
WHIUBUYAIbHYI0O W TPYNNOBYIO (OpMbl pabOThI, OTIMYAIOTCS OT YPOUHBIX Oosee
HIUPOKUM UCITIOJIb30BaHUEM IIKOJIBHOTO (u3HYECKOro DKCIIEPUMEHTA,
HCCIIEOBATENILCKOM Y POEKTHOM JIEATENIbHOCTH, PEIEHHNEM HECTaHIApPTHBIX 3a7a4 U JIp.
CTpyKTypHUpOBaHUE TEMATHYECKOTO IUIaHHpoBaHus B IIporpamme cOOTBETCTBYET
NOPSJIKY U3yUEHHsI Pa3/IeIoB U TEM (PU3UKHU 0a30BOr0 YPOBHS B OCHOBHOM LIKOJIE, TEM
caMbIM O0ECIEeUMBAETCSl MPEEMCTBEHHOCTh YPOUHOW M BHEYPOUHOH JESATEIBHOCTH
¥ BO3MOXHOCTbh OCBOEHHS ITPOrpaMMBbl B IPYIIIAaX NEPEMEHHOTO COCTaBA.

Peamuzanms IIporpammel mpenrnonaraeT Co4eTaHUE pPa3jIU4HBIX BHJIOB
NesATeIbHOCTH oOyyJaromuxcs. [ rpynmnoBoi padoThl PEAyCMOTPEHbI: TUCKYCCHH;
paboTa HaJ IpoeKkTaMu (BbIOOP TEMBI MPOEKTa, IUIAHUPOBaHUE PaboT, pacpeiesieHrue
poJiel, B3aUMOOLICHKAa NPU BBIIOJHEHUU TPYHIOBBIX MPOEKTOB); MOHTaX
HKCIIEPUMEHTAJIbHBIX ~ YCTAHOBOK;  MpOBEAEHUE  (PU3MYECKUX  H3MEPEHH
1OJl PYKOBOJACTBOM YYMTENS; OOCYXJeHue (U3MUECKUX SIBJICHUM M TMPOIECCOB;
000CHOBaHME MOJIEJICH TIPU PEILICHUH PacueTHHIX 3a7a4. B uHauBuayanbHoOM padboTte
IporpaMMoi  MpeayCMOTpeHbl: 00pabOTKa W  HMHTEpHpeTauus pe3ysbTaToB
buznyecKux M3MEpPEeHU; MOCTPOEHHE YCTHOTO WJIM NMHUCbMEHHOTO OOOCHOBAaHUS
IpU pPEUICHUM KAayeCTBEHHBIX 3aJay, 3aliCh CUCTEMbl YPaBHEHUN M BBIIIOJHEHHE
MaTeMaTUYeCKUX pacyeToB NPU PEIICHWH 337ad; IOWCK, HWHTEpIpeTanus,
npeoOpa3oBaHre U MPUMEHEHHE MH(POPMAIMN €CTECTBEHHO-HAYYHOTO COJEpP>KaHUsI.
Takue BUBI 1€ITEIbHOCTH TOMOTaI0T Pa3BUBaTh Y 00YYAIOIINXCSI, C OJTHON CTOPOHBI,
HABbIKM BOCHPUATUS HOBOW HH(OpMAalMK MPH Pa3IUYHBIX Cloco0ax ee MojaayH,
a C Ipyrod — akKTMBHOCTb, CAMOCTOSITEJIbHOCTh M TBOpPYECKOE Hayano. Peanmnzanus
[TporpaMMsbI crTOCOOCTBYET HE TOJIBKO PACIIMPEHUIO 3HAHUI U YMEHHMI 00yJaromuxcst
B o0Osiact (pu3uKH (IYTO OPUEHTUPYET HA BHIOOP TEXHOJOTUYECKOTO (MHXKEHEPHOTO)
npoduiis B CpeaHEd IIKOJIE), HO W Pa3BUTHUIO Yy HUX YHUBEPCAIbHBIX Y4EOHBIX

JNEHCTBUIA.



[Iporpamma kypca paccuutana Ha 102 vaca B TeueHue Tpex JeT oOydeHHs
B 7-9 Kilaccax npu NpOBEIECHUU 3aHATUN OJIMH pa3 B HEJENIO 10 1 akaieMHYeCKOMY
yacy Kaxjaoe. B 3aBUCMMOCTH OT KOHKPETHBIX YCIOBUHN peaau3ali OCHOBHOM
o0pa3oBaTeNbHOM MporpaMMbl M KOJMYECTBA OOYYaIOIIUXCA  JOIMYCKAETCS
dbopMupoBaHNEe YIEOHBIX TPYII W3 00YUYAOIINXCS Pa3HBIX KJIACCOB B IIpeIeiaX OTHOU
napayiend. [IporpaMMa MOXET pean30BbIBATHCS 00pa30BaTEIbHOM OpraHu3anuein
CaMOCTOATENIBHO JINOO HA OCHOBE B3aMMOJEHCTBHUS C JOPYTMMHU OpraHU3alHsIMH,
OCYUIECTBIISIOIIMMHU 00pa30BATENBHYIO AEATEIBHOCTD.
[Tpu peanuzauuu [Iporpammsl 3agaya yuurtesiast COCTOUT B TOM, YTOOBI CO3/1aTh
JUIsl 00y4aroIMXCcs HEOOXOANUMbBIE YCIOBHS I MPUOOPETEHUS U Pa3BUTUSL YMEHUH,
CBSI3aHHBIX C IPOBEJCHUEM SKCIIEPUMEHTOB. {7151 perienust 3Toi 3agaun HeoOX0UMO
HaJIM4yue B KaOuWHeTe (QPU3MKU CTAHIAPTHOrO OOOpYHOBAHMS, KOMILIEKTYIOIIHUX
U PacxXoJHbBIX MaTepUaNOB, TPEOYIOLIUXCS AJIs IPOBEACHUS SKcIiepuMenTa. [lepeueHn
npearaeMbeix pabotr chopMHUpOBaH TakuM oOOpa3oM, 4YTO HOJArOTOBKAa K UX
MPOBEICHUIO HE JIOJKHA BBI3bIBATH CYLIECTBEHHBIX 3aTPYAHEHHUI — BCE HEOOXOIUMOE
Uit peanu3ainuu [IporpamMmpl, Kak mpaBuiio, MO0 HAXOIUTCA B KaOMHETE (PU3UKH,
7100 TOCTYITHO B MTOBCETHEBHOM OBITOBOM OOMXOJIE.
Bropas 3agada yunrens no peanuzanuu [I[porpaMMel cBsiz3aHa ¢ BO3MOKHOCTBIO
MoucKa, OOpabOTKM W TpeacTaBieHHUs WHOOpPMAIMM HAYYHOTO COJCpPIKAHUS
IpU OpraHu3alydy TPYINIOBOM MPOEKTHOM M HUCCIENOBATEIbCKON NEATEIbHOCTH.
JUIsl yCHEMHON peanu3alyy CHEHApUEB MPOEKTOB PEKOMEHAYETCS MCIOJIb30BaTh
NEPCOHANIbHBIE KOMIBIOTEPhl C YCTAHOBJIEHHBIMH O(PHCHBIMH  MPOTpaMMaMu
U IOCTYIIOM K ceTd IHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEP JIJISl KaXKI0M TPYIIIIbI).
[Io ycMmoTpeHuto y4uTeNnsi HEKOTOpbIE 3aHSATHS MOTYT OBITb HCKIIOYEHBI
WK 3aMeHeHbI. J{JIs MOBBIIIEHUS! MHTEpEca K MPAKTUYECKOMY M3YUYEeHHIO TIpodeccuid,
CBSA3aHHBIX C (U3MKOM, peKoMeHIyeTcss BHecTu B Ilporpammy pervoHanbHBINA
KOMITOHEHT: SKCKYpCHUM Ha MECTHBIE NPENNpPUSTHS, B PETHOHAIbHBIE MY3€H, BY3bI

N KOJUICOXHU TEXHUUYECKOM HAIIPaBJICHHOCTH.



COAEPKXAHUE OBYYEHMUAA

7 KIIACC

Pa3znen 1. ®u3uka u ee posib B NO3HAHUH OKPY:KaI0LIEro Mupa

®du3nuka — OCHOBA PAa3BUTUA TEXHUKU U TeXHONOrui. dusnveckue BEIUMUMHBI
u ux uzMmepenue. Kinaccudukaus uzmepurenbHbix mpuoopos. [lorpenHocTs npsiMoro
u3MepeHus. VHTepBanpHOE MNpeNCTaBlIeHUE NorpemHocT usmepenus. I[lonarue
O MOTrPEIIHOCTH KOCBEHHOT0 M3MepeHusi. MeTol rpaHuIl JJis OUEHKH MOTPEIIHOCTH
KOCBEHHOI'O0 U3MEPEHHUS.

IIposedenue sxcnepumenma:

N3Mmepenue temnepaTypbl IpU HOMOIIHN KUJIKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIIEpaTyphI.

N3mepenne oObemMa TBEpPAOrO Tela C TMOMOIIBIO MEH3YpKH, 3alKCh
NOTPENIHOCTH U3MEPEHHS.

N3mepenus pazmepoB Majibix 00BEKTOB C yKa3aHUEM MOTPEIIHOCTH KOCBEHHOTO
U3MEpEHUS.

prnn06bl€ npoexkmal 110 UCTOPHUH Pa3BUTHA KOCMOHABTHKH.

Pa3nen 2. [lepBoHayasibHble CBeeHUS O CTPOEHHH BellecTBa

bpoyHoBCckoe naBWKEHHME. ArperarHble COCTOsIHUS —BemlectBa. [lonsitue
0 KPUCTAJUTMYECKUX U aMOP(PHBIX TBEPABIX Tes1ax. AHU30TPOIUS CBOKCTB.

IIposedenue sKcnepumenma: ONBITBI O HAOMIOAEHUIO OpPOYHOBCKOIO
JBUKEHUA U 1uddy3un.

Ipakxmuueckas paboma 1o noctpoeHuto kpucrammmmueckoi pemerku NaCl

U APYTUX BEIIECTB U OOBSICHEHUIO aHU30TPOIUH CBOWCTB.

Paznen 3. /IBu:keHue U B3auMoAeHCTBHE TeJl

Cpennsisi ckopocTh. Pa3Hble cIocoObI ONMCaHUs JNBHXKEHUS (TaOJIWYHBIN,
rpaduueckuit). I'paduku 3aBucHMMOCTEl BEIUYMH, OMMCHIBAIOUIMX PaBHOMEPHOE
nekenue. Cmecu u cruiaBbl. [loBepxHOCTHast W JIMHEWHash IWIOTHOCTh. Cuia

ynpyroctu. Cuiia TpeHUs! CKOJIbXeHHs. PaBHOACMCTBYOIIAs CHUIL.
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IIposedenue sxcnepumenma:

N3mepenue cpeaHeld CKOPOCTH  (ABMXKEHHE MOJEIH  AJIEKTPUYECKOTO
aBTOMOOWJIS, CKOJIbKEHUE OpyCKa 110 HAKJIIOHHOW IJIOCKOCTH U p.).

HccnenoBaHue 3aBUCUMOCTH CpeHEH CKOpPOCTH OpycKa MpU €ro ABUKEHHUU
BHU3 10 HAKJIOHHOW IUIOCKOCTH OT YIJIa HAKJIOHA IJIOCKOCTH.

W3mepeHne JKECTKOCTH OJHOM TMPYKUHBI U IKECTKOCTH [JBYX IPYXKUH,
COEMHEHHBIX MEXAY COOO0M MOCIIEN0BATEILHO WU ITAPAJIENBHO.

HccenenoBanue pacTsHKEHUS MPY>KUHBI OT MacChl IIOIBEIINBAEMBIX IPY30B.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOLIAM MIOBEPXHOCTH CKOJIbKEHUS.

[IpencraBieHue pe3yabTaTOB MCCIEAOBAHUN B BHJIE TPAPUKOB C YKa3aHHEM

MOTPEIIHOCTEN NMPAMBIX U3MEPEHU.

Pa3nes 4. JlaBjieHue TBePABIX TeJl, }KHAKOCTel U ra3oB

JlaBnenue TBepAbIX Ten. [ uapocTraTHdeckoe JaBJIEHHE B KUIKOCTH.
ATtmocdepHoe gaBieHue. BolTankuparonias cuia.

IIposedenue sxcnepumenma:

HccnenoBanne 3aBHCUMOCTH JaBJICHUS, OKa3bIBAEMOTO YEJIOBEKOM Ha TOJ,
B 3aBUCHUMOCTH OT IUIONIaA Onopkl (OOCHKOM, Ha KaOJayKax u T. I.).

HccnenoBanue 3aBUCUMOCTH THAPOCTATUYECKOTO JIaBJICHUS B KUIAKOCTU
oT riayOuHsl (¢ momMotibio U-00pa3HOro MaHOMETpa U JaTUUKA).

HaoOntonenue nposiBiieHus: aTMochepHOTO JIaBJICHUS.

UccnenoBanue  3aBUCUMOCTH ~ aTMOC(EPHOTO  JABJICHHUIO  OT  BBICOTHI
OTHOCHTEIFHO MOBEPXHOCTU 3eMITH.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00ObeMa MOTPY>KEHHOMN
B KHUKOCTb YaCTH TeJa.

HHousuoyanvrwvle npoexmol.

Kaxk Br1OpaTh 00yBb 17151 3/10POBbsI?

HCTOpI/IH BO3AYyXOIIIaBaHUA U IPUMCHCHHUEC COBPCMCHHLIX a3POCTATOB.
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N3yuenne mnpuHnmma paboTel Oatuckados, Oatuchep U ocoOCHHOCTEH

CTPOCHUA I‘JIY6OKOBOI[HI)IX KNBOTHBIX.

Pa3znen 5. Pabora u MOIIHOCTB. JHEeprus

ITomucnact. IIpocTeie MEXaHU3MBI B IPUPOJIE U TEXHUKE. 3aKOH COXPAHCHHUS
MEXaHWYECKON JHEPTUH.

IIposedenue sxcnepumenma. IPOBEPKA yCIOBYsI pAaBHOBECHS pblUara.

Pewenue IKCNepuUMeHmalbHblX 3a0ay Ha COCAMHCHMU A OJIOKOB.

8 KIIACC

Pa3nen 6. TensioBblie siBJIeHUsT

AmnotponHeie  MoauduKaiuu  yriepoja. I[loBepXHOCTHOE — HaTsSKEHHE,
CMadyMBaHue, KanmuuisipHble siBlieHus. KoadpuimeHT mnoBepXxHOCTHOTO HATSXKEHHUS.

TennooOmeH u TeroBoe paBHoBecHe. 3akoH HetoToHa—PruxMana. YpaBHeHue
TEIJI0BOro OanaHca.

N3menenue BHyTpeHHEW 3Hepruu npu ¢a3zoBbix mnepexopax. ['paduyeckoe
MpeCTaBJICHUE MPOIIECCOB HArPEeBaHUs1/OXJIaXKICHUS BEIIIECTRA.

TerutoBple ABUTAaTENM M 3alMTa OKPYKAOWIEW cpenbl. TerioBble MOTEPU
B TEIUIOCETSIX.

IIposedenue sxcnepumenma:

BripamnuBanue kpucTamioB HOBAPEHHOM COJIM WM MEAHOTO KYIOpOCa.

OnbIThl, AEMOHCTPUPYIOUIME TTOBEPXHOCTHOE HATSDKEHUE, KalWJUISIPHBIE
SBJICHUS U SIBJICHUSI CMAuYUBaHUS.

Uccnenosanue nporecca Teraoo0MeHa Mpy CMEIIMBaHUHU XOJIOIHON U TOpsTYei
BOJIBI.

Uccnenosanue GpazoBbIX MEPEexo0/I0B.

I pynnosvie npoexmul 110 TEMaM:

[Iporno3upoBaHue KOJOTUYECKUX MOCIEICTBUN UCIIOJIb30BAHUS JBUTATEIICH
BHYTPEHHETO CTOPaHUSI.

[IporHo3upoBaHue SKOJOTMUYECKUX MOCIEACTBUI HCIOJIb30BAHUS TEIIOBBIX

Y TUAPOIIEKTPOCTAHLIAMN.
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Pa3nen /7. DiiekTpuyeckue U MATHUTHBIE SIBJICHUS

Onektpuzanus Ten. 3akoH Kymona. Onekrtpuueckoe mnone. IC B menu
MOCTOSIHHOTO ToKa. 3akoH OMa Uil TOJHOW Uenu. OJNeKTPUYECKUEe IenH
Y TIOTPEOUTENH dIECKTPUICCKON YJHEPTUH B OBITY.

JleficTBue MarHUTHOTO TIOJII Ha MPOBOAHMK ¢ TokoM. Cuia Ammepa
u ompeneneHre ee HanpasieHus. Cuna JlopeHiia u onpeneneHue ee HalpaBlICHHUS.
YckopuTenu 3apsyKEHHBIX YaCTHLL.

DnekTporeneparop. CrocoObl MOTYyUYESHHS SJEKTPUUECKON SHEPTHH.

IIposedenue sxcnepumenma:

OnexkTpu3anusi W OOBSICHEHUE JJICKTPU3allud  TeJ, B3auMOJCHCTBUE
3apsSHKEHHBIX TEIL.

[IpoBepka mpaBuia CIOKEHHS HANPSHKEHWM MOpH  MOCIEI0BATEIBHOM
COCIMHEHUU JBYX PE3UCTOPOB, MpaBWja JJsd CHUJIbl TOKa TpU MapajlieIbHOM
COEIMHEHUH PE3UCTOPOB.

Onpenenenue I/IC 1 BHYTPEHHETO COMPOTUBJICHUS UICTOYHHKA TOKA.

IIpoBepka BbInoIHEHUS 3aKkOHA OMa 1J1 MOJTHOM 1EMH.

Onpenenenue KII1 HarpeBaTens.

Uccnenosanue 1eicTBUS MarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.

HHnousuodyanvrvle npoexmol Ha MpUMEHEHUE CUibl AMmriepa u cuibl JlopeHna
B TEXHUUYECKUX YCTPONCTBAX.

I'pynnosvle npoexmpi O TEMaM:

DJIEKTPOCTAHITUN HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

DKOJIOTUYECKHUE MPOOJIEMbl YHEPTETUKH.

TonauBHBIC 3JIEMEHTBI U 3J'I€I(Tp0MO6I/IJ'H/I.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUSA

I'paduueckass wHTEpHperanuss YCKOPEHHUS, CKOPOCTH, NPOWUIEHHOTO TYTH
Y MIEPEMELICHUS 151 TPAMOJIMHEMHOTO PABHOYCKOPEHHOTO JBH>KEHUS.

JlnvHaMyKa M KMHEMATHKa TeJla, JBHXKYILETroCs BBEPX M BHU3 MO HAKJIOHHOU
mI0cKocTh. JInHAMUKa ¥ KHHEMATHKA TeJa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
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JIBrxeHne no okpyKHOCTHU. [IoHATHE O TAHTEHIHAIBHOM YCKOPEHHUH.

3akoH bepnynnu. [longbemHas cuiia Kpbljia caMoJIeTa.

VYrpyrue u Heynpyrue CTOJKHOBEHHS. 3aKOH COXPAaHEHHS MMITYJIbCA. 3aKOH
coxpaHeHUsi MexaHuuecko »sHepruu. KoHcepBatuBHble cuiibl. OOOCHOBaHUE
MIPUMEHUMOCTH 3aKOHOB COXPAHEHHS.

IIposedenue sxcnepumenma:

OmnpeneneHue  yCKOpeHMST Tella NOpPU  PaBHOYCKOPEHHOM  JIBUYKECHHH
10 HAKJIOHHOM TIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTM IIyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

Uccnenosanue nBmxeHus Teiaa, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

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

OnbITHI, IEMOHCTPUPYIOIIKE ACHCTBUE 3aKOHA bepHyIu, 1 UX 00bSICHEHHE.

N3mepenne KNHETUYECKOM SHEPTUH TEJIA MO IJIMHE TOPMO3HOTO My TH.

I pynnosvle npoexkmui 10 TEMaM:

HcTtopus pa3BuTHs OTEUECTBEHHOM TPAXKIAHCKOW aBUAIIH.

Cylla Ha TOABOJAHBIX KPBLIbIX.

AHTHKPBUIO HA CKOPOCTHBIX aBTOMOOMJISIX.

Pa3nes 9. Mexannuyeckne KoJ1e0aHUsI U BOJIHBI

CeiicmMuueckue BOJHBI. 3BYK, MH(Pa3BYK U yJIbTPa3BYK.

lIposedenue uccnedosarnuii.

AHanu3 JTaHHBIX O PErucTpalyy 3eMJIETPSACEHUM M B3PHIBOB C IMOMOIIBIO
CEHCMUYECKUX BOJIH.

DKCNepUMEHTAIBHOE ONPEAEICHUE TPAHULl YaCTOThI CIBIIIUMBIX 3BYKOBBIX
Kosie0aHui.

I pynnosvle npoekmui 110 TEMaM

Hcnonp3oBaHue 3ByKa (WM yIbTPa3ByKa) B TEXHUKE (3XO0JIOKALNS, YIBTPA3BYK
B MEJIUIIMHE U Jp.).

3BYKH B IPUPO/IE.
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Pa3nen 10. DinekTpoMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
[Tonydenue 3ME€KTPOMArHUTHBIX BOJIH PA3HBIX YaCTOT.

I'pynnosvle npoekmui 10 TEMaM

[IposiBieHMs 3JIEKTPOMArHUTHOTO U3ITy4YEHUSI B IPUPO/IE.

HpI/IMeHeHI/Ie QJICKTPOMArHuTHOI'O N3JIYUCHHA B TCXHUKC.

Pa3znen 11. CBeToBbI€ AABJICHUS

®opmyna ToHKOM nuH3BL [locTpoeHue u300pakeHui, CcHOPMUPOBAHHBIX
ToHKON nuH30M. KoadduimeHntsl oTpakeHus, MOTJIOLIEHUS, MPOMYCKAaHUS JIydeu
Pa3HOrO IIBETA HA pa3HbIX BelecTBax. THTeppepeHus u auppakuus 38yKOBBIX BOJIH.
WNuTtepdpepenius u nuPpaknusi CBETOBBIX BOJH.

IIposedenue sxcnepumenma:

Onpenenenne (OKYCHOTO pPacCTOSHUS W ONTHUYECKOM CHJIbI coOuparomieit
JIMH3BI.

UccnenoBanne 3aBUCUMOCTA CBOMCTB HW300paKEHM B TOHKOW JIMH3E
B 3aBUCUMOCTH OT PACCTOSIHUS MEXKIY JINH30M U UCTOYHUKOM CBETA.

N3MeHeHnst ONTUYECKON CUIIbI TP CIIOKEHUH TOHKUX JIMH3.

OmnbITHl IO BOCHPHUATHIO IIBETa MPEIMETOB MPH HMX HAOIIOJECHUU dYepes
LBETOBbIE (PUIIBTPHI (LIBETHBIE OUKH).

Hab6nronenue spiennii uHTephepeHIINT U AUPPAKITIH.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTU «TPYJAHBIE BOITPOCBHI ®U3UKWN)

Peanmm3zanust mporpaMMsl Kypca BHEYPOUYHOM IEATENBHOCTH « TpyIHBIE BOIPOCHI
(¢u3MK» HampapiieHa Ha O0eCHeYeHUE JOCTHKEHUS O0ydYarolUMUCS JIMYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDI B uactu:

1) nampuomuuecxkoeo éocnumanusi: NEHHOCTHOE OTHOIICHUE K JTOCTHYKECHUSIM
POCCHICKUX YUEHBIX-(HU3UKOB;

2) epaxcoanckoeo u - OYXO8HO-HPABCMBEHHO20 — BOCHUMAHUSL. TOTOBHOCTD
K aKTUBHOMY VYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX M DTHUYECKHUX
po0sIeM, CBSA3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3UKU;

3) yennocmu nayuno2o no3nanus: 0OCO3HAHUE IEHHOCTH (DU3MUYCCKON HAYKH KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BaXKHENIIEH
COCTABJISIFOIICH KYJBTYpbl; pa3BUTHUE HAYYHOU JHOOO3HATENBHOCTH, HHTEpeca
K UCCIICZIOBATEIIBCKON IeATEIbHOCTH;

4) popmuposanusi Kyiomypsl 300p06bsi U IMOUUOHATLHO2O ONACONOLYYUUSL:
OCO3HaHME IIEHHOCTH 0€30macHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BOXXHOCTU MpaBUJI OE30MAaCHOrO TOBEJACHUS Ha TPAHCIIOPTE, Ha JOpOrax,
C SJIEKTPUYECKUM M TEIIJIOBBIM 00OPYIOBAaHHEM B JIOMAITHUX YCIOBHSX;

5) mpyoosoco éocnumanusi: akTHBHOE y4acCTHE B PEIICHUN MPAKTHYSCKUX 3a1a9
TEXHOJIOTHYECKOW M COIMAJIbHON HAIMpaBJICHHOCTH, TPEOYIONMX B TOM YHCIIC
1 QU3MYECKUX 3HAHUI, HHTEPEC K MPAKTUIECKOMY U3YUEHUIO TTpo(deccHil, CBsI3aHHBIX
¢ (pU3HKOI;

6) skonoeuueckoeo 6ocnumawnus: OPUCHTAIMS HA NPUMEHEHHE (DU3HUUECKHX
3HaHMM Ui pelIeHWS 3ajJad B 00JIACTH OKPY)KArOIICH Cpenbl, TUTAaHUPOBAHUS
MOCTYIIKOB M OIEHKH MX BO3MOYKHBIX MOCJIEICTBUM ISl OKPYKAIOIIEH CPEJIbl;

7) adanmayuu K UMEHIOWUMCS YCLOBUSM COYUATILHOU U NPUPOOHOU CPeObl:

HOTpe6HOCTB BO BSaHMOHGﬁCTBHH IIpHU BBIIIOJIHCHHUHA I/ICCJIC,IIOBaHI/II\/'I U IIPOCKTOB
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¢u3nveckoil HarpaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHHUSIM JIPYTUX; OCO3HAHUE
neUIUTOB COOCTBEHHBIX 3HAHMW UM KOMIIETEHTHOCTeH B oOjactu (U3MKH;
IUIAHUPOBAHHE CBOETO pa3BUTHS B NPUOOPETEHHH HOBBIX (PH3UUECKUX 3HAHUU;
CTpEMJICHHE AaHaJM3UpPOBaThb M BBIABIATH B3aUMOCBS3M TPHPOJIBI, O0OIIECTBA

U DKOHOMHUKH, B TOM 4YHUCJIC C UCIIOJIb30BAHHUEM CI)I/I3I/I‘-ICCKI/IX 3HAHMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

ba3zosvie nocuueckue deticmeusi:

— BBIABJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIC TPU3HAKU  SBJICHUU
U TIPOIIECCOB;

— BBISBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHSI B pacCMaTpUBaEMbIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SIBIICHUSIM;

— BBISBISITh TNPUYUHHO-CIICJCTBEHHBIE CBS3U MPU U3YYECHUU (PU3NUYECKHUX
ABJIEHUA U TMPOLECCOB, JieJlaTh BBIBOAbI C HCHOJB30BAHUEM JEAYKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3IX (PU3UUECKUX
BEJINYMH;

— CaMOCTOSTEJIbHO BBIOUpATh CMOCOO penieHus yuyeOHol (u3nyeckon 3a1adu
(CpaBHEHHME HECKOJIbKMX BapUaHTOB pEIICHHS, BBHIOOP HauWOojee MOIXOAIIETO

C YUYETOM CAMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

basosvie uccnieoosamenvckue oeticmeus:

— MCIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIBCKHA WHCTPYMEHT ITO3HAHUS;
MPOBOJUTh IO CAMOCTOSITEIbHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

— OIICHMBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTH HH(POPMAIIHIO, ITOTYUYECHHYIO
B X0JI¢ MCCJICIOBaHUS UJIU SKCIICPUMEHTA;

— CaMOCTOATENHEHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJbTaTaM
MIPOBEICHHOT'O HAOIIOJCHUS, OTBITA, HCCIICIOBAHUS;

— TPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHIIICE pa3BUTHE (PUZNIECKUX TPOIIECCOB,
a TAK)KE BBIJIBUTATh MTPEATIOIOKCHHS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.
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Paboma ¢ ungpopmayueii:

— NPUMEHATH PA3JIMYHBIE METOJbI, WHCTPYMEHTBHI M 3alpoChl TPU TIOWCKE
U oTOOpe WMHGpOpPMAIMK WM JaHHBIX W3 HCTOYHHUKOB C YYETOM IPEIIOKCHHOM
yueOHO# 3a/1a4M U 3a/IaHHBIX KPUTCPHUECB;

— BBIOMpPATh, AaHAIU3HPOBATh, CHUCTEMATH3HPOBATH M HWHTEPIPETHPOBATH
WH(GOPMAITHIO PA3IMYHBIX BUAOB U (hOPM IIPEICTABICHHSI,

— OIICHUBATh HAJC)KHOCTh HWH(MOPMAIMU [0 KPUTEPHSIM, TMPEUIOKCHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO;

— CaMOCTOSITETLHO  BbIOMpaTh  ONTHMAIBHYIO  (GOpMYy  IpeICTaBICHHS
uHPOpMAIlMM W WUTIOCTPUPOBATH peIIacMbie 3aJadyd  HECIOXKHBIMH CXCMaMH,

JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

Oobwenue:

— BBIpAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTAX;

— B XoJle oOcyxaeHus ydyeOHOTO MaTepualia, Pe3yJbTaToB JaOOpaTOPHBIX
paboOT W TIPOCKTOB 3aJaBaTh BOIMPOCH MO CYIIECTBY OOCYXIaeMOH TEMBbI
W BBICKa3blBaTh WJICH, HAIICJIEHHbIE Ha pEIICHHe 3aJa4yd U TOJAJEp KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHHUS

— COIIOCTaBJISATh CBOM CYXKIEHUS C CYKICHUSIMHU APYTUX YIACTHUKOB JUAJIOTa,
oOHapy>KUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHI;

— TyOJUYHO MPEACTABIATH PE3YyJIbTAThl BBITIOJHEHHOTO ONBITA, UCCIEIOBAHUS,

IPOEKTA.

PerynsiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Camoopzanuzayus:

— BBISBJIATH NPOOJIEMBI 1JIs1 PEIICHUS B Y)KU3HEHHBIX U YUYEOHBIX CUTYyaIHIX;

— OpPUEHTHUPOBATbCS B  Pa3jMuYHBIX  IOAXOJAaX HNPUHATHA  pPEUICHUH

(MHIMBUAYaJbHOE PEUIEHUE, IPUHATHE PELIEHUI B TPYIIIE);
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— CaAMOCTOATCIIBHO COCTABJIATh aAJITOPUTM PCIICHHA (1)I/I3I/ILI€CKOI\/JI 3aJJa4u
WK IIIaH HCCICAOBAHHA C Y4UYCTOM HMMCHOIIUXCA PCCYPCOB U COOCTBEHHBIX
BOBMO)KHOCTGﬁ, APryMCHTHPOBATL IIPCJIAraCMbIC BAPHUAHTBI pemeHm”I;

— JACJIaTb BI)I60p )41 6paTI) OTBCTCTBCHHOCTD 3a pCUICHHUC.

Camoxoumponv, IMOYUOHATLHBIU UHMENNEKN:

— JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MpeJiarath IJiaH €€ U3MECHEHMUS;

— YYHUTBIBATh KOHTEKCT U MPEJABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh
Opy  pelIeHUd Y4YeOHOW 3ajauM, aJanTUpPOBaTh pEIICHHE K MEHSIOUUMCS
00CTOSITEIILCTBAM;

— OOBSICHATH  TPUYUHBI  JIOCTWOKEHHMS  (HEIOCTHMIKEHMS)  Pe3yJIbTaToB
NeSTeILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh IIO3UTUBHOE
B MIPOM3OLIEAIIEN CUTYALNH;

— BHOCHUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
U3MEHUBIINXCS CUTYaIlUH, YCTAHOBIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM;

— CTaBUTh ce€0s HA MECTO JPYroro 4ejaoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
ApYroro,

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU PEHICHUH (PU3MUECKUX 3aaad

HJIKX B YTBCPIKACHUAX HAa HAYYHBIC TCMbI MU TAKOC JKC IIPaBO APYIoro.

HPEAMETHBIE PE3YJIbTATDI:

[IpeameTHbie pe3ynbTaThl ocBoeHMs [IporpaMmbl yuyeOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

— paznuuaTh (u3nueckue SBICHUS (MEXaHUYECKOe JBWKEHHE, TEIUIOBOE
JBWKEHUWE YACTHIl BEIECTBA, B3aMMOJEHCTBHE Tel, aTMOCchEepHOE IaBJCHHE,
MpEeBpaIEHUs] MEXaHUYECKOU SHEPTUU U JIP.) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
¥ Ha OCHOBE OTBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBICHUE;

— Ppacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX buznyecknux  sABJICHUU
B OKpYXXaloleM MHpE, MPU TOM TNEPEBOAUTH MPAKTHUYECKYIO 3a/7ady B Y4eOHYIO,

BBIJICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHIA;
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— XapakTepu30BaTh CBOICTBA TeJ, (U3MUECKHE SBIECHUS M IPOLIECCHI,
UCIIOJIB3YS IIPaBUJIa CIOXKEHUs CHUJI, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHHUS MEXaHUYECKOM 3HEpruu u JIp.;

— OIKCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (PU3NYECKUX SBICHUH, HCIIONB3YS
¢uznueckue BeNUUYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BPEMsl, IIyThb, CpPEIHSA
CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TPEHHUS, CUJIa TSKECTH, BEC Teja, KUHETHYECKas
Y IOTEHLMAJIbHAS SHEPT U U 1Ip.);

— OOBSACHATH M3y4yEHHbIE (DU3UUYECKHUE SIBICHUS, MPOLECChl U CBOWCTBA TeEN,
B TOM YHCIIE B KOHTEKCTE€ CHUTYallMd NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa,
U pelmaTh KaueCTBEHHBIE 3aJlayd, 3aJayd, TPEOYIOIIME YHCICHHOIO OLICHHUBAHUS
XapaKTEPHBIX 3HAYEHUN (PU3NYECKUX BEJIMYWH, PACUETHBIE 33Jlayd MO0 U3y4aeMbIM
TeMaM Kypca (pU3HKHY;

— MPOBOJUTH MpPSIMBIE M KOCBEHHBIE H3MEPEHMsI H3YUYEHHBIX (PU3NYECKUX
BEJIMYMH C HMCIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, OOOCHOBBIBATH
BBIOOp METO/1a U3MEPEHHUS, PUKCUPOBATH TOKa3aHHs MPUOOPOB;

— coOirogaTe  MpaBWia TEXHUKM  Oe3omacHOro Tpyna Impu  padorte
c JabopaTopHbIM 00OpyJOBaHWEM, 3HATh MPUHIMI JCUCTBUS  NPUOOPOB
U TEXHUYECKHUX YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI,

OapomeTp, pbluar u ap.

[IpeameTHbie pe3ynbTaThl ocBoeHMs [IporpaMmbl yuyeOHOro Kypca K KOHILY
oOyueHus B 8 kJacce:

— WCIOJNb30BaTh TIOHATUS (arperatHble COCTOSHUSL BELIECTBa, CIIOCOOBI
W3MEHEHUsS BHYTPEHHEHM DOHEPIrUM, DJIEMEHTAPHBIM  JJICKTPUYECKUM  3apsij,
IIPOBOJHUKH, TOJYNPOBOAHUKHU, IUAIEKTPUKH, HCTOYHUKHA IIOCTOSIHHOTO TOKAa,
AIEKTPUUECKOE I0JIe, MAarHUTHOE TOJIe M JIp.) U CHUMBOJMYECKHHN S3BIK (PUBUKHU
IPU pEUICHUU YUYEOHBIX U PAKTUYECKUX 3a]a4;

— pa3nuuath sBJIEHUS (TEIJIOBOE pPABHOBECHE, HCIMApPEHHUE, KOHIEHCaIus,
IUIaBJIEHUE, KPUCTAJUIN3AlMS, KUTIEHHUE, CIIOCOOBI TETUIoNEepeiadun, FIeKTpU3alus Ted,

BSaHMOHCﬁCTBﬂe 3apAa0B, IleﬁCTBHC QJICKTPHUYCCKOI'O0 TOKA, I[GI‘/’ICTBI/IC MAargdmuTHOI'O
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MoJIsI Ha TMPOBOJHUK C TOKOM U Jp.) MO ONUCAHUIO HUX XaApPAKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SIBJICHUE;

— OIKCHIBATh M3YyYECHHBIE CBOMCTBA TeN U (DU3UYECKUX SBICHUM, UCIOJb3YS
br3UYeCcKue BEIMYUHBI (TEMIIEpaTypa, KOJTMIECTBO YJHEPTUH, YACIbHAS TEIJI0OEMKOCTh
BEILIECTBA, VYJENIbHAs TEIUIOTa IUIaBJICHUS, yJelbHas TeIloTa NapooOpa3oBaHMs,
yJAelibHAas TEIUIOTa CrOPaHUs TOIIMBA, KO3(PPUIIMEHT MOJE3HOTO JIEUCTBUS TEIIOBOM
MalIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, pad0oTa U MOIIHOCTh 3JIEKTPUUECKOTO
TOKa ¥ JAp.), INpPU ONUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUNA CMBICI
UCIIOJB3YEMbIX BEJIMYUH, WX OO0O3HAYEHUS] W €IUHUIBI (PU3UYECKUX BEIUYUH,
HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JIaHHYIO (PU3MUYECKYIO BEIUYHHY C JAPYTHUMH
bu3NYeCKUMU BETUYNHAMU;

— XapakTepu30BaTh CBOMCTBA Tell, (PU3MUYECKUX SIBJICHUHN U MPOIIECCOB, UCTIONB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA,
YpaBHEHUE TEIUIOBOIO OallaHCa, 3aKOH COXPAHEHMS DJIEKTPUYECKOIO 3apsja, 3aKOH
Kynona, 3akon Oma, 3akoH J[koyns—JIeHna, 3akOH COXpaHEHUs YHEPTUH, MPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €M0 MAaTEMAaTHUECKOE BHIPAKCHHE;

— OOBSACHATH U3y4eHHbIC (U3HUECKUE SIBJICHUS, TIPOIIECCHI, CBONCTBA TEJI, B TOM
YHUCJIE U B KOHTEKCTE CUTyalui MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCJIE TpeOyIOIIMe YUCICHHOTO OLICHUBAHUS
XapakTepHbIX 3HAYCHUW (PUBMYECKUX BEJIMYMH, pellaTh pacueTHbIC 3aJayu
M0 U3y4aeMbIM TeMaM Kypca (HU3HUKY;

— TPOBOAWTH MPSIMbIE M KOCBEHHBIC HW3MEPEHUS HW3YUYCHHBIX (U3UYECKHUX
BEJTMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB;

— pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOUCTBA (KUIKOCTHBIN TEPMOMETD,

TE€PMOC, IBUTATENb BHYTPEHHETO CTOPAHUs, PEOCTAT U Ap.).

[IpenMeTHbIe pe3ysbTaThl OCBOCHHUSI MPOTPAMMbI YU4eOHOIO Kypca K KOHILY
oOyueHus B 9 KJacce:
— MCIOJIb30BaTh MOHATUS (OTHOCUTEIBHOCTh MEXAaHUYECKOIO JBUYKEHUS,

MCXaHHMYCCKOC BOJIHBI, 3BYK, I/IH(bpaBByK N YIbBTPa3BYK, DJICKTPOMArHMTHBIC BOJIHBI,
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IIKaJIa 3JIEKTPOMATrHUTHBIX BOJIH, ICTOYHHUK CBETA, CIIEKTP UCITYCKAHHS U MOTJIOIECHUS
U Jp.) U CUMBOJIMYECKUM S3bIK (DU3UKKA MPHU PEUICHUU YUEOHBIX U TPAKTUYECKUX
3a/1ay;

— pasnuyarh sBICHUS (CBOOOAHOE MajeHUE TeN, ABMKEHUE MO OKPYKHOCTH,
KoJie0aTeIbHOE IBYKEHUE, BOJTHOBOE JBIKEHUE, PA3JI0KEHHE OEIOr0 CBETa B CIIEKTP
W JIp.) 1O OINHUCAaHUIO UX XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

— Ppacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX dbusnyeckux  ABJICHUU
B OKpY’KarolleM Mupe (B TOM 4wucliie, GU3HUEeCKOe SBJICHUS B MPUPOJE), PU ITOM
MEPEBOIUTH MPAKTHUECKYIO 3a7]auy B Y4€OHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SBICHMII;

— OIKCHIBATh M3YyUYEHHBIE CBONCTBA Tel M (PU3UUYECKHUX SIBICHUN, WCIIOJB3YS
dbu3nYecKre BeIMUMHBI (CPEHSSE 1 MTHOBEHHAs! CKOPOCTH TeJla MPU HEPAaBHOMEPHOM
JBIKEHUHU, YCKOPEHUE, YCKOPEHHE CBOOOJHOTrO IMaJIEHUs, UMITYJIbC Tellad, UMITYJIbC
CWJIbI, TIEPHOJ] U YacTOTa KOJeOaHHil, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETA, M0Ka3aTesb MPEJIOMIICHUS CPEbl U JIp.), IPU ONMUCAHUU MPABUIIBHO TPAKTOBAThH
(buU3MYECKU CMBICI UCTIOJIb3yEMbIX BEJTUYHH;

— XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MUYECKUX SBICHUH U TMPOIIECCOB,
UCIIOJIB3YSI 3aKOH COXPAHEHMSI DHEPTHH, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHIIMI
CYNEpIO3ULIMKA CHJI, IPUHIUIT OTHOCUTENbHOCTH ["anunes, 3akoHsl HbroTOHA, 3aKOH
COXpaHEHHSI UMIYJIbCca, 3aKOH BepHyIIn, 3aKOH OTpa)KeHUsSI U MPEJIOMIICHUS CBETA,
bopMyy TOHKOW JIMH3BI, IPU 3TOM Pa3INYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y €r0 MaTEMaTUYECKOE BBIPAKECHUE;

— pelaTth 3a/a4d M0 U3y4aeMbIM TeMaM Kypca, BbIOUpas COOTBETCTBYIOILYIO
buU3MYECKyI0 MOJIeNb C MCHOJb30BAHMEM 3aKOHOB W (OPMYJ, CBSI3BIBAIOIIMX
(bU3NYECKUe BEITNYNHBI;

— TPOBOAUTH TPU HEOOXOJWMOCTU CEPUIO TPSMBIX HU3MEPEHUM, OMpeaesisis
CpelHee 3HAUYCHHE H3MEPSIEMOIl BEIWYMHBI M TMOTPENIHOCTh PE3yJIbTATOB MPSIMBIX

U3MEepEeHH, 000CHOBBIBAThH BBIOOP criocoba u3mepeHus (M3MEpUTEIHLHOro Mprodopa);
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— coOmoaTe TpaBWiIa TEXHUKH O€30MacHOro TpyAa TMpu  padore
C 1a0opaTOPHBIM O0OPYAOBAHHEM, XapaKTEPHU30BaTh MPUHIIUI JACHUCTBUS TPUOOPOB
U TEXHUYECKUX YCTPOWUCTB (CHHIOMETp, JaTYUKH TIOJOXKCHHS, PACCTOSTHHSI
U YCKOpEHHS, pakeTa, OYKH, (oTroammapaT, MHUKPOCKOI, TEJIECKOI, CIEKTPOCKOTI,
Kamepa BwuibcoHa © Ap.), HCHOAB3YS OCOOCHHOCTH (DH3WYECKUX SIBICHHM,

HCO6XO,ZIHMI>I€ (1)I/ISI/I‘ICCKI/I€ 3dKOHBI 1 3aKOHOMCPHOCTH.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
HaumeHoBaHMe pa3esioB
Ne . | KoauvectBo ®opma padoTbI/XapaKTEePUCTUKA
U TeM Kypca BHEYPOYHOI OcHoBHOe coJep:kaHue
n/n 4acoB eATeJJbHOCTH 00Yy4Aa0IIUXCS
NeATeJIbHOCTH
Pa3znen 1. ®usuka u ee poJib B NO3HAHUM OKPY?KaI0IEero MUpa
11 | ®wusuka— OCHOBA pa3BUTHS 3 JlocTmkeHrust  OTeduecTBEHHON  Haykd | I'pynmoBble NPOEKTbI 10 HCTOPUU Pa3BUTHUS
TEXHUKU U TEXHOJIOTUU U TeXHUKHU KOCMOHaBTHKHA (paboTa ¢ aHHOTHUPOBAHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOATOTOBKA
Y 3alMTa IPE3CHTAIIHIN)
1.2 | Ousnueckue BEIUYUHBI 2 N3mepenue (bu3nueckux BenuuuH. | [IpoBeaenne 3KcrniepuMeHTa:
Knaccupukanus HU3MEpUTENbHBIX IIpU- | e M3Mepenuwe TemmepaTypbl OpH  [OMOILU
6opoB. IlorpemrHocTs mpsIMOTO U3ME- JKUAKOCTHOTO  TepMOMeTpa U JaTUMKa
penusi. HHTepBanbHOE MpeJCTaBICHUE TeMIIepaTyphl.
NOrpemrHOCTH HU3MCPCHUSL. [Tonarue | o N3mepenne o6bema TBEPAOTO Tejia ¢ TOMOIIBIO
O HOTPCHIHOCTU KOCBEHHOI'O H3MCEPCHUS MEH3YPKH, 3aIlIUCh ITIOIPEITHOCTH U3MEPEHHUS.
(Ha TpUMepe KOCBEHHOIO H3MCPEHHS | e N3mepenre  pa3smMepoB  MajibiX  OOBEKTOB
pasMepoB  MalJlbIX TEJ1 W KOCBEHHOI'O C YKa3aHUEM [OTIPEIIHOCTH KOCBEHHOI'O
n3MepeHusi oO0bemMa TBEpPAOTO  Tena M3MepeHus
C TIOMOIIIBI0O MEH3YpPKH). MeTojd TpaHHI]
JUIST OLUEHKHU MOTPEIIHOCTH KOCBEHHOTO
U3MEPEHUS
Hroro mo pazgemy 5
Paznen 2. [lepBoHauanbHble CBeIEHHS O CTPOEHUH BelIECTBA
2.1 | JIBmKeHUE YacTHI] 1 Huddys3us. bpoyHoBCcKkoe NBHXKEHHE IIpoBenenne 3KcrniepuMeHTa:
BEIeCTBa e OmpITBl  TIO  HAOMIOACHUIO  OPOYHOBCKOTO
IBWKeHUS 1 AU Py3um.
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Pelnenue kayecTBEHHBIX 3a7a4 Ha 00BsICHEHHE
HBﬂeHHﬁB)KH3H€HHHXCHTyaHHHX

2.2 | ArperaTHbIE COCTOSTHUS 1 Arperatnbie cocTtosiHus BenecTBa. [lons- | [IpakTudeckas pabora: MMOCTPOEHUE
BelIeCTBa THE O KPHUCTAIUIMYECKUX W aMopdHbIX | kpuctaymdeckor pemetkn NaCl u  nmpyrux
TBEPABIX TelaX. AHU3OTPOIHUS CBOMCTB BEIIIECTB, OOBSICHEHUE aHU30TPOIIUH CBOWCTB
Hroro no pazneny 2

Paznen 3. /IBM:keHHe W B3aUMOJEiCTBHE Tell

3.1 | MexaHHUYEeCKOW IBMKEHUE 5 CpenHssi CKOpOCTb. IIpoBenenune 3KcnepuMeHTa:
Pa3Hple cnocoObl onucaHus JBMKEHHUS | e M3MepeHuwe CpeaHel CKOpOCTH (JBHIKEHHE
(Tabnuuel, rpadukn). MO 3JEKTPUYECKOIO aBTOMOOMIIS,
I'padukn  3aBUCHMOCTEN  BEJIHMYHH, CKOJIb)KEHHE OpyCKa 10 HAKJIIOHHOH IIOCKOCTH
ONHMCHIBAIOIINX PaBHOMEPHOE JABIKECHUE. u ap.).
Ompenenenne nytu 1o  rpaduky | e McciemoBaHue 3aBUCHMOCTH CPEIHEN CKOPOCTH
3aBUCUMOCTH CKOPOCTH OT BpPEMCHH Opycka Ipu ero ABMKEHUU BHU3 MO0 HAKJIOHHOMU
(11 PaBHOMEPHOTO M HEPABHOMEPHOIO MJIOCKOCTH OT yTJIa HaKJIOHA IJIOCKOCTH.
JIBH>KEHUS ) Pemenue  pacyeTHbIX 3aJa4  BBICOKOIO,
OJIMMITMATHOTO YPOBHEH CIIOKHOCTH Ha CPEHIOIO
CKOPOCTh, C MCIOJIb30BaHWEM TrpadUKOB/Ta0IHI
3aBUCUMOCTH CKOPOCTH M IyTU OT BPEMEHHU
MpU PAaBHOMEPHOM W HEPAaBHOMEPHOM JBIKEHHUH
3.2 | IInotHOCTH 2 CBA3p IUIOTHOCTM €  KOJMYECTBOM | PellleHMe 3KCIEPUMEHTAJBHBIX M PaCYeTHBIX
MOJIEKYJI B €IWHUIIC O0OBbeMa BEIIeCTBA. | 3224  BBICOKOTO, OJIMMITMAIHOTO  YPOBHEH
Cvecu u  cmiaBbl.  [lOBepXHOCTHasE | CJIOXHOCTH Ha CPEAHIOI IUIOTHOCTH, IOBEPX-
Y JIMHEHHas MII0OTHOCTh HOCTHYIO U JTUHEUHYIO INIOTHOCTh
3.3 | Cuutbl. Bunbr cuin 4 Cuna ynpyrocru. IIpoBeneHue 3KcnepUMeHTA:

Cuna TpeHUs CKOJIbXKECHUS.
PaBHOmelicTBYIOIMAsA CHII

e lI3MepeHue KECTKOCTH  OJHOM  NPY>KUHBI
U KECTKOCTHU JABYX MPYXKHUH, COEIUHEHHBIX
MEXJly co00# mocieqoBaTeNbHO WM Mapa-

JICJIBHO.
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e lccnenoBanne  3aBUCUMOCTH  PACTSIKEHHUS
IPY’KUHBI OT MAacChI IIOJBEIINBAEMBIX I'PY30B.

e lccienoBaHne 3aBUCHUMOCTH CHIIBI TPEHUS

CKOJIbXKEHUsSI OT CHJIBI HOPMAJIBHOTO JaBJICHUS

U HE3aBUCHMOCTH OT IUIOHNIaAW IOBEPXHOCTHU

ckonbxkeHus. IlpencraBneHue  pe3ynbTaToB
ucce0BaHUM B BUJIe TpaUKOB C yKazaHHEM
MOIPEIIHOCTEN MPSAMBIX U3MEPEHUM.

Pemenue 3axa4

OJIMMITIMAIHOI'O ypOBHCﬁ CJIOXKHOCTH C IIpHUMC-

PaC4Y€THLIX BBICOKOTIO,

HeHreM (OpMYIT IJIsl U3YUYEHHBIX CHII

Uroro no pazneny

11

Pa3nen 4. JlaBienue TBepabIX TeJ,

JKUIKOCTEH M rasoB

4.1 | llaBieHue TBEPHABIX Te 4 @opmysia s BbluucieHMs JaBieHus | [IpoBeneHne 3KcmepuMeHTA:
TBEpAOTO TeCJa. Hepe):[aqa nasieHust | e MccinenoBanue 3aBUCHUMOCTH JOaBJICHUS,
B TBEPABIX TeJIax 0Ka3bIBAEMOTO YEeJI0OBEKOM Ha TOJI,
B 3aBHCUMOCTH OT TUIONIAAN OMOpPHI (60CHKOM,
Ha KaOJykax H T. I1.).
HNuauBuayaabHblil mpoekT «Kak BoIOpaTh 00yBb
JUJ1S1 3I0POBBSI?»
Pemenue kayeCcTBEHHBIX M PacUeTHBIX 3aJa4
BBICOKOTO, OJIMMITMAJHOTO YPOBHEH CIIOKHOCTH
Ha pacuer JaBJeHus TBEPAOro Teja
4.2 | T'mapocraruyeckoe 3 @opmyna g rugpocrarudeckoro | I[lpoBenenue 3KkcmepuMeHTa:
JIaBJICHUE B )KUJKOCTH JABICHHUSA B OKMAKOCTH. MaHoMmeTp. | o MccnenoBanue 3aBHCMMOCTH THAPOCTATHYEC-

CooOmarormuecst Cocy bl

KOTO JaBJICHHUS B IKUJAKOCTH OT TIIyOHHBI
(c momompio U-o0pazHOro maHOMETpa

U TaTYNKA).
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HNuauBuayajbHBIH NPoeKT 00 HCCIeOBaHUU

Mopckux TiyomH (Oatuckadwe, Oatucdeps,
IITyOOKOBOIHBIE )KHBOTHBIE).

Pemienne KayecTBEHHBIX M PACYETHBIX 3a7a4
BBICOKOTO, OJIIMITHATHOTO YPOBHEH CII0)KHOCTHU

Ha OJaBJICHHEC B XXHAKOCTAX

4.3 | AtmocdepHoe naBieHHE 1 3aBuUcUMOCTh aTtMocdepHoro naasieHus | [IpoBeneHue IKCIEPUMeEHTA:
OT BBICOTHI HaJl ypoBHeM Mopsl. [Ipubopsl | e HaGmonenne  mposBaeHWss — aTMOC(HEPHOTo
JUJIS1 I3MEpEeHust aTMOC(EepHOTOo JaBICHUS JIaBJICHUSI.
e llccnenoBanne 3aBUCHUMOCTH aTMOC(HEpPHOTO
JIaBIICHUS oT BBICOTHI OTHOCHUTEIBHO
MMOBEPXHOCTHU 3EMJIH.
Pemenne kKavecTBEHHBIX 3a/1a4 J>KU3HEHHOTO
xXapakTepa Ha aTMoc(hepHoe IaBlieHHE
4.4 | BerTasikuBaromas cuia 4 BrltankuBaromas cuna, paeictsyromas | [IpoBeneHne 3KcmepuMeHTa:
co CTOPOHBI  XXKMAKOCTH HJIHM TIa3a e lccnenoBaHnue 3aBUCUMOCTH Beca Tea B BOJE
Ha IOTPY)XKEHHOE B HuX Teno. IlnaBanue | oT 0OGbeMa MOTrpyKEHHOU B )KHUIKOCTh YaCTH TeJIa.
CYJIOB M BO3/lyXOIlJIABAHUE Penienune KayeCTBEHHBIX M PAaCUETHBIX 3a/1a4
BBICOKOTO, OJUMITUAJHOTO YPOBHEHW CIOXKHOCTH
Ha BBITAIKUBAIONIYIO  CHIIy, IUIaBaHHE  Tel
U BO3/IyXOIIAaBAHUE.
NummBuayaabHble NPOEKTbI [0  HCTOPUHU
BO3/IyXOILUIaBaHUS U MPUMEHEHHUIO COBPEMEHHBIX
a’pOCTaTOB
Utoro no pazneny 12
Pa3zgen 5. Pa6ora u MOIIIHOCTH. JHEPrus
5.1 | IlpocTbie MEXaHU3MBbI 2 Ycnosue paBHOBeCHS prryara. | [IpoBeaeHue 3KcrniepuMeHTa:
[Monucnacr. e [IpoBepka yciaoBHUsI paBHOBECHS pbliara.
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IIpocTeie  MeXaHM3MBI B  INPHUPOJE

U TCXHUKC

PemieHne 3KCNepMMEHTAJBHBIX 3aJa4 Ha coe-
IUHEHHE OJIOKOB.

Pemienne KaveCcTBEHHLIX 3a4a4, CBA3aHHBIX
C BBISIBJICHUEM I[eflCTBHH HpOCTBIX MCXAaHU3MOB
B Pa3IMYHbIX WHCTPYMEHTAX MU MPUCHOCOOJICHUSX,
HCIIOIb3YEMbIX B OBITY M TEXHHKE, a TaKKe

B J)KMBBIX OpraHu3Max

5.2 | 3aKOH cOXpaHEHUS 2 Kunernueckass M noreHuManbHas dSHeEp- | PelmleHne KadyecTBEHHBIX M PacyeTHBIX 3aaa4
MEXaHUYECKOM IHEPTUH rusi. 3aKOH COXPaHEHMsS] MEXAaHWYECKOH | BHICOKOTO, OJUMITHAAHOTO YpPOBHEH CIIOKHOCTH
SHEPIUU Ha NPUMEHEHHUE 3aKOHAa COXPAaHEHUsS MEXaHU-
YEeCKOW SHEPTUU
Hroro no pazneny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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8 KJIACC

HaumenoBanue
Ne Konau4ectBo ®opma padoThl/XapaKTepUCTHKA
pa3/ieJioB M TeM OcHoBHOe cofep:kaHue
n/n 4acoB JIeITeJIbHOCTH 00y4ar0IuXCsl
YyueOHOTO mpeaMeTa
Pa3zpnen 1. TenJioBble ABJIeHUS
1.1 | Crpoenue u cBoiicTBa 3 Mopenu TBEpAOTO, KUJAKOTO U razooopazHoro | [IpoBenenue sxcnepumeHTa:
BellleCTBa COCTOSIHUM BEILIECTBA. AnnoTponHeie | e BripamuBaHue KPUCTAUIOB IOBAPEHHOW COJIU
MoauUKaIUU yriaepoa. WU MEHOTr'0 KyIopoca.
IToBepxHOCTHOE HATSXKE€HUE, CMayHWBaHUE, IIposenenne n o0bsicHeHHe OnbITOB,
KalMUISIPHBIE SIBJICHHS. JIEMOHCTPUPYIOLIUX IOBEPXHOCTHOE HATSKEHUE,
KoadduumeHT moBepXHOCTHOTO HATSDKCHMsI | KaNWLIAPHBIC SIBIICHUS U SIBIICHUS CMAYMBaHUS.
JladbopaTopHas padora o U3MEPEHUIO
Kod(PuIMeHTa MOBEPXHOCTHOT'O HATSHKEHUSI.
Pemlenune kaueCcTBEHHBIX 33/1a4 U BbINOJHEHHE
KOHTEKCTHBIX 3aJaHHI
1.2 | TennoBoe paBHOBECHE 4 VY nenvHas TETIJIOEMKOCTh BeuiecTBa. | [IpoBeeHne 3xkcnepumeHra:
TennooOmeHn u TerioBoe paBHOBecue. 3akOoH | o MccienoBanue npouecca TerooOMeHa
Herorona—Puxmana. YpaBHeHUE TEII0BOIO IIPY CMEIIMBAHUU XOJIOJHOM U ropsiueil BOJBI.
GanaHca PemreHne Ka4deCTBEHHBIX M pPacYeTHBIX 3a4ad
BBICOKOT'O, OJMMIIMAaJHOTO YPOBHEH CIIO)KHOCTH
Ha YypaBHEHUE TEIUIOBOro OanaHca U 3aKOH
Hrrorona—Puxmana
1.3 | ®a3oBble nepexobl 4 ITpoueccs NpEBPALLEHUS BemtecTBa | IIpoBeneHue IKcrepMMeHTa:

W3 OJIHOTO arperaTHOro COCTOSIHUS B APYroe
(mnaBneHne W KpucTayum3amus (OTBEpae-
BaHUE), UcnapeHue (KUIEHHE) U KOHJEHca-
s, cyonumarus W Jecyomumariusi).
HN3menenne BHYTPEHHEN SHEPTUU
npu ($a3oBeIx mnepexonax. [ 'padudeckoe

e lccnenoBanue (a3oBbIX NEPEXOI0B.

3aganust Ha OOBSICHEHHE MPOLIECCOB, CBSI3aHHBIX
C TIEPEXOJIOM BEIIECTBA W3 OJHOTO arperaTHOTO
COCTOSIHMS B JIPYTOE.

Pemenue pacyeTHBIX  3aja4y BBICOKOTO,
OJIUMITHAJHOTO YPOBHEH CIIOKHOCTH
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NpEeJCTaBICHHE NPOIECCOB HarpeBaHus /
OXJIAKIECHMSI BEIIECTBA

1.4 | TemtoBble ABUraTEIN 3

[Ipuniuner paboThl TEIJIOBBIX JBUTATEICH.
KII[{ TtemmoBoro pgBurarteis. 1eINIOBEIC
JBUTATEIN U 3alUTa OKPYXKAIOIIEH Cpeibl.

TennoBbie IMOTCPHU B TCIJIOCCTAX

I'pynnoBbie NPOEKTHI 10 TEMaM:

IIPOrHO3UPOBAHHUE DOKOJOTHUCCKUX MHOCJIeICTBUM

HUCIIOJIBb30BaHUA JBUTaTENICH BHYTPCHHETO
Cropanmus,

MIPOTHO3UPOBAHUC OSKOJIOTUYCCKHX HOCJ'I@I[CTBI/II\/’I

HCIIOJIb30BaHMS TEIJIOBBIX u TUApO-
3JEKTPOCTaHIUH.
Pemenue pacyeTHBIX 3aaa4 BBICOKOTO

Y OJINMIIMATHOTO YPOBHEH CIIOKHOCTH Ha IIPUMEHEHHE
3aKOHa COXpaHEHHs U IpEeBpalleHus >HEPIUHU
B MEXaHMYECKHX U TEIUIOBBIX IIpoLieccax

Hroro no pazneny 14

Pa3znen 2. DiiekTpUUYeCKHE 1 MATHUTHBIE AIBJIE

HHUSA

2.1 | 3apshkeHHBIE Tena 2 Onekrtpusauus  Ten.  3akoH  Kynona. | [IpoBeneHue KcrnepuMeHTa:
Y WX B3aNMOJICHCTBUE DIIEKTPUUYECKOE TI0JIE e DIieKTpu3anus U 00bSICHEHUE SIIEKTPU3AIUY TEl,
B3aI/IMOI[eI\/'ICTBI/IC 3apsKCHHBIX TCII.
Pemenne kayecTBEHHBIX 3aa4  IPaKTHUKO-
OPHUEHTHPOBAHHOI'O XapaKTepa Ha 3JICKTPHU3ALHIO
TpEHUEM
2.2 | Coenunenus 3 ITocnenoBarensHOE 51 napauiensHoe | IpoBeneHue IKcIepUMeHTA:
MIPOBOTHUKOB COEJIMHEHHE TPOBOAHUKOB e [IpoBepka mpaBHJIa CIOKEHUS HaNpPSOHKEHUI

NpU TOCIENOBATEIIBHOM COEOWHEHWH JBYX

PE3UCTOPOB, IIpaBujia JJIA CHJIbI TOKa

MpU NMapajiJIEeTbHOM COEIMHEHUH PE3UCTOPOB.
Pemenne PacCYeTHBIX

3agavd BBICOKOTIO,

OJIMMIIMAIHOI'O ypOBHeﬁ CJIOXHOCTH Ha CMCIIaH-

HbIC COCAMHCHUSA MMPOBOIHUKOB
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2.3 | 3akon Oma 4 OJ1C B nenu nmocTostHHOTO Toka. 3akoH Oma | IIpoBenenue 3xcnepuMeHTa:
JUIS TIOJTHOM LIETIH g nonHod nenu. Pacuer mpocthix | e Ompenenenne DJC W BHYTPEHHETO COIPO-
3JEKTPUYECKUX LieTeH TUBJICHUSI UICTOYHHMKA TOKA.
e [IpoBepka BbITIONHEHUS 3aK0oHa OMa JJ151 TOJTHOU
LIETIH.
Pemenne pacyeTHbIX 3aJa4 C MCIOJIb30BAHUEM
3akoHa OMa 21 IOJIHOM LienH
2.4 | Pabora 3 OnekTpuueckue 1menmu W noTpeOurtenu | [IpoBeneHue 3KcrnepuMeHTA:
ANEKTPUYECKOTO TOKA AIEKTPUUYECKON IHEPTUHU B OBITY e Omnpenenenune KIIJ narpeBaress.
Pemenne kauyecTBeHHBIX 32424 Ha OOBSICHEHHUE
yCcTpoicTBa W MNpPUHLUMNA JEUCTBUS JIOMAILHUX
3JIEKTPOHArpeBaTeNbHbIX IPUOOPOB.
Pemrenue pacueTHbIX KOMOMHUPOBAHHBIX 33124
BBICOKOTO, OJMMIIMAaJIHOTO YPOBHEH CIIO)KHOCTH
Ha KII/] HarpeBaTens
2.5 | MarHuTHbIC SBICHHUS 4 JlelictBue mMarHuTHOro nosst Ha nposoaHuk | [IpoBenenue 3KcnepuMeHTa:
¢ TokoM. Cuna Amnepa U onpejeneHue ee | o MccnenoBanue IEWCTBUS —MArHUTHOIO — IIOJIS
HanpaBJi€HUs. DJIEKTPOJABUraTeNlb MOCTOSAH- Ha MPOBOJIHUK C TOKOM.
HOT'O TOKa. NuauBuayaibHble NMPOEKThI: IPUMEHEHUE CUIIbI
Cuna Jlopenna m onpenencHue ee Hampas- | Amnepa W cwibl  JlopeHIa B TEXHHYECKHX
JIEHUs. Y CKOPHUTENN 3apsKEHHBIX YacTHUI] yCTpoicTBax
2.6 | DieKTpoMarHuTHas 4 OnekrporeHeparop. CrocoOsl mosrydenus | I'pynmoBble MPOEKTHI 110 TEMaM:
WHY KM 3JIEKTPUYECKOIN SHEPTrUHU — 3JIEKTPOCTAHIIMM Ha BO300HOBJISEMBIX MCTOY-
HUKaX SHEPIruu;
— JKOJIOTUYECKUE MPOOJIEMBbI SHEPTeTUKH;
— TOTUTMBHBIE DJIEMEHTHI M AJICKTPOMOOHITH
Hroro no pazaeny 20
OBIIEE KOJIMYECTBO 34

YACOBIIO ITIPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBanue
pa3/ieJioB M TeM
yueOHOTO mpeaMeTa

KoanuectBo
4acoB

OcHoBHoOe coaep:kaHue

®opma padoThl/XapaKTepUCTHKA
AesITeJIbHOCTH 00y4aroInXxcst

Pasgen 1. MexaHuuyeckue sBJICHHSA

OpOIIEHHOTO
MOJ] YTJIOM K TOPU30HTY

1.1 | CnocoGbl onucanus 3 I'paduueckas unHTepnperauus yckopeHus, | Pemenme rpaduyeckmx 3agauy  BBICOKOIO,
MEXaHHYECKOIo CKOpPOCTH, MNPOHIAEHHOTO IIyTH U HepeMe- | OJIMMINAJHOTO YPOBHEH CIIOKHOCTH Ha paBHO-
JBYOKCHUS. HIeHUs A8 [PSMOJMHEHHOTO  PaBHO- | YCKOPEHHOE JIBM)KEHUE
PaBHOyCKOpEeHHOE YCKOPEHHOTO JBUKEHUS.

IPSIMOJIMHENHOE OnpenesieHue NPOMAECHHOIO IIyTH U YCKO-

JBYDKEHUE peHus  IBIKEHUs Teila 1o  rpaduky
3aBHCHUMOCTU CKOPOCTH PAaBHOYCKOPEHHOT'O
HPSIMOJIMHEHHOT O JIBUKEHUS Tena
OT BPEMEHU

1.2 | Ismxenue Tena 4 JmHamuka u KHHEMAaTHKa tena, | IlpoBeneHue 3KCIepUMEHTA:

10 HAKJIOHHOH JBIKYILErocsl BBEPX U BHU3 110 HAKIOHHOHN | e OmpejeiieHue YCKOPEHHMsS Tejla IpU pPaBHO-
IUTIOCKOCTH IUIOCKOCTHU YCKOPEHHOM  JBIJKEHHUM  TIO  HAKJIOHHOM
IUIOCKOCTH.
e lccienoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Haudallb-
HOM CKOPOCTH.
Pemienne  Ka4eCTBEHHBIX M PAaCYeTHBIX
3aJa4 BBICOKOT'O U OJMMIIMAHOTO YPOBHEH CIIOXK-
HOCTH Ha JBUYKEHUE T10 HAKJIOHHOM IJIOCKOCTH
1.3 | [IBmxeHue Tena, 3 JluHamuka u KuHEMaTuka Tena, Opomennoro | IIpoBeneHne 3KcriepuMeHTA:

IIOJI YIJIOM K TOPU30HTY

e lccnenoBanve ABWKEHUS Tella, OpOIICHHOTO
MOJ YTJIOM K TOPU30HTY.
Pemenne PacYeTHBIX 3aJ1a4

OJIMMIINA/IHOTO YPOBHEHN CIIOKHOCTH

BBICOKOTO,

32



1.4 | JIBmwkeHue 2 JluHeilHass CKOpOCTb, YIJOBask CKOpOCTh, | [IpoBeneHne 3KcmepuMeHTA:
10 OKPYKHOCTH nepuona u qacToTa oOpaieHus | o M3mepeHue IePHOIa U 9aCTOTHI OOpaleHus Tea
MpU PAaBHOMEPHOM JBHKEHUU IO OKPYXK- 10 OKPY’KHOCTH.
HocTH. LleHTpocTpeMHTENbHOE YCKOpPEHHE. | PelieHne KavyeCTBEHHBIX H PacYeTHBIX 3a1a4
[TonsiTe 0 TaHT€HUMAIBHOM YCKOPEHHU
1.6 | 3axon bepnynnu 5 [TonbemHas cuna Kpblila camoJieTa IIpoBenenne 3KkcrniepuMeHTa:
e OnBITH, IEMOHCTPUPYIOIINE JCHCTBUE 3aKOHA
bepnymiu, u ux oObsiAcHEHHE.
I'pynnoBble MPOEKTHI 110 TeMaM:
— HCTOpHUS Pa3BUTHUS OTEUECTBEHHOH Tpa)kaaH-
CKOl aBHAlINM,
— CyJa Ha MOJBOJHBIX KPbUIbSX;
— aHTHUKpPBUIO HA CKOPOCTHBIX aBTOMOOMIISX
1.7 | 3akoHBI cOXpaHEHUs 3 Yopyrue u Heynpyrue CToNKHOBeHUs. | [IpoBeneHne 3KcriepuMeHTA:
3aKOH  COXpaHEHMs UMIyJbca. 3aKoH | e V3MepeHHe  KHHETHYECKOH  DHEpPruM  Tena
COXpaHEHUs]  MEXaHMYECKOW  DHEprumu. 0 JUTMHE TOPMO3HOTO Ty TH.
KoncepBatuBubie  cunbl.  OOocHOBaHUE | Pemenue PaCYETHBIX 3amaq BEICOKOTO,
MPUMEHUMOCTH 3aKOHOB COXPaHEHUS OJIMMIIMAHOTO YPOBHEN CIIOKHOCTU
Hroro no pasneny 20

Paznen 2. Mexannyeckue KoJie0OaHUA U BOJHBI

2.1

MexaHnyecKue BOJIHEI

4

CelicMHYECKHE BOJIHEL.
3BYyK, HH(PPA3BYK U yIBTPA3BYK

IIpoBenenne mccjien0BaHMIA.
e AHanu3 JaHHBIX O PErUCTPALINU 3EMIIETPSACEHUN
1 B3PBIBOB C IIOMOUIbIO CeMCMMUYECKHUX BOJIH.
o 3KCHepI/IMeHTaJ'IBHOC OoNpeacJICHUC r'paHUI]
YaCTOThI CIBIIIUMBIX 3BYKOBBIX KOJIeOaHuiA.
I'pynmoBbie MPOEKTHI 10 TEMaM:
— UCIOJb30BaHME 3ByKa (yJIbTpa3ByKa) B TEXHU-
Ke (9X0JIoKalMsl, yIbTPa3BYK B METUIIMHE U JIP.);
— 3BYKH B IIpupoJe

Htoro no pazneny
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Pa3znen 3. DiekTpoMarHuTHoe

moJje U 3JCKTPOMArHUTHbIC BOJIHbI

3.1 | Hkama 3 [TonyuyeHne  3JIEKTPOMArHUTHBIX BoJiH | ['pynmoBbie MPoOeKTHI TI0 TEMaM:
3JIEKTPOMArHUTHBIX pa3HBIX YacTOT — TPOSIBICHUS DJIEKTPOMATHUTHOTO HW3JIy4YEHUS
BOJIH B IIPUPOJE;
— TMPUMEHEHHUE BJIEKTPOMArHUTHOTO H3JIy4YEeHUs
B TEXHUKE
Utoro no pazgeny 3
Pa3znen 4. CBeToBble IBJIEHUS
4.1 | Jlun3sl 4 ®opmyna ToHKOM JuH3BL. [locTpoeHue | IlpoBeaeHune IKcriepuMeHTa:
n300paxeHuii, cGOpMUPOBAHHBIX TOHKOH | e OmpenencHue ¢dbokycHOTO paccTostHus
JIMH30M Y ONITHUYCCKON CHJIBI COOMPAIOIICH JIMH3HI.
JKCHepUMEeHTATIbHOEe UCCIeJ0BAHUE 3aBUCUMOC-
TH CBOWCTB M300paKEHWH B TOHKOW JIMH3E
OT PacCTOSTHUSI MEKIY JMH30M U UCTOYHUKOM CBETa.
JKCNepuMEeHTANIbHOE HMCCIeIOBAHNE WU3MEHEHHUS
ONTUYECKON CHIIBI IPH CIOXKEHUU TOHKUX JIMH3.
Pemienue 3agay  BBICOKOTO,  OJMMIIMAAHOTO
YPOBHEM CIIO)KHOCTH Ha IOCTPOEHHUE B JIMH3aX
1 GOpMYITy TOHKOU JTMH3BI
4.2 | Paznoxenue 6e1oro 2 Koaddunuentsr orpaxenus, nornomieHus, | [Iposeaenue u 00bsICHEHHE ONBITOB
CBETA B CIIEKTP NpONyCKaHUs  Jydell  pa3HOro  IBeTa | IO BOCHPHUATHUIO LBETA MPEIMETOB IIPU HUX
Ha pa3HbIX BEIIECTBaX HaOJI0ICHUH Yepe3 IBETOBbIE (QHIIBTPHI (IIBETHHIC
OYKH).
PemieHue kauyecTBeHHBIX 33124
4.3 | BomHOBEIE CBOMCTBA 1 WNureppepenuns u gudpakius 3BYKoBbIX | IIpoBeaeHHe IKCIEPHUMEHTA:
CBCTa BoiH.  MHTepdepenuus u  audpakuus | e HaGIIOACHHE SIBJIEHUM nHTepdepeHInn
CBETOBBIX BOJIH 1 qudpaknum cBeta
Hroro no pazneny 7
OBIIEE KOJIMYECTBO 34
YACOB I10 IPOI'PAMME
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