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HHOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTuKa Kypca

PaGouas nmporpamma kypca «TpynHbie Borpockl pu3ukm» paspadboTaHa ajs oOydaronmxes 7-
9-x xknmaccoB 'BOY COUI Nel m.r.t.Cyxomod.

Pabouas mporpamma Kypca BHEYpOUYHOH JaeATenbHOCTH «TpyaHble BOMPOCH (DU3UKN»
pa3paboTaHa B COOTBETCTBHH C TpeOOBaHHAMHU (heAepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIbHOTO
cTtaHzapta ocHoBHoro oomero ooOpazoanusi (PI'OC OOOQO) u HampaBieHa Ha OpraHU3AIUIO
oOyueHuss (u3MKe, BBIXOASIIETO 3a paMKH (¢eaepanbHON pabodeil mHporpammbl MO  (QU3UKE
ocHOBHOro o6miero obpazoBanusi (OPII OOO) 6a30Boro ypoBHs, ¢ y4€TOM HCIIOJIb30BAHUS BHJIOB
NeSITeTbHOCTH 00YUYaIOIIUXCSI, OTJIMYHBIX OT YPOUHBIX.

[Tpu pazpaboTke [IporpaMmMBbl YUYUTHIBAIUCH CIEIYIOIINE TOKYMEHTBI:
— pacnopsbkenne [IpaBurenscTBa Poccutickoit deaeparyu ot 19 HosiOpst 2024 T.
Ne 3333-p «O06 yTBepKI€HMH KOMIUIEKCHOTO TUTAaHA MEPOTIPHSITHI 110 TTOBBIIICHUIO KaueCTBa
MaTEMaTHYECKOTO0 M EeCTeCTBEHHO-Hay4yHOro oOpa3oBaHus Ha mepuon a0 2030 rogay;

— nucbMo MunucTepcTBa npocsemnieHus: Poccuiickoit @enepamyuu ot 5 urons 2022 .

— Ne TB-1290/03 «O HaIpaBJICHUU METOIUUECKUX pEeKOMEHJalu» 10
OpraHM3alM¥ BHEYPOYHOU JCATCILHOCTH B paMKax peaau3aliid OOHOBJICHHBIX (elepaabHBIX
TOCY/apCTBEHHBIX O00pa30BaTEBHBIX CTAaHJIAPTOB HAYAJIBLHOTO OOIIEr0 M OCHOBHOTO OOIIETo
oOpazoBaHwUs.

[Iporpamma oTpaxkaeT coaepkaHue MPEIMETHBIX TEM 00pa30BaTEIbLHOTO CTaHIApTa, JACT
pacripeziesieHne y4eOHBIX 4acoB IO pasjesiaM Kypca M MOCIEAOBATeIIbHOCTh M3YUYEHHUsS Pa3/IeiioB
(U3UKH ¢ yY9eTOM MEKIPEIMETHBIX M BHYTPHIIPSJAMETHBIX CBS3€H, JOTHMKH y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOEHHOCTEW OO0yyaroumMxcs, ONpeneNnseT MHHUMAaJIbHBIH HAa0Op  ONBITOB,
JEMOHCTPUPYEMbIX Y4YUTelIeM B Kjacce, JabOpaTopHbIX pabdOT U ONBITOB, BBINOJHAEMBIX
00yJarOIUMHUCH.

OcBoenue [IporpaMMbl CIOCOOCTBYET MOBBIIIIEHUI0O MOTHBAIMK OOYYAIOIIMXCA K HU3YYCHHUIO
(U3KKH, TO3BOJISCT UM Ha TPAKTHKE TTO3HAKOMHUTHCS ¢ PU3NICCKUMU SBJICHUSAMH, SKCTICPUMEHTAIBHO
U3Y4YUTh (PU3NYECKHE 3aKOHOMEPHOCTH, Pa3BUTh HMEIOLIUECS W MPUOOPECTH HOBBIE MPAKTUYECKUE
YMEHHsI U HaBBIKM B O0JIACTH IUIAHWPOBAHUSA, MOATOTOBKH, NPOBEACHUS, aHAIM3a U UHTEpIIpeTalun
(GU3NYECKOro SKCIEPUMEHTa, HAYYUTHCS TNPUMEHSATh TEOPETHYECKHWE 3HAHUS s OOBSCHEHHS
¢dusnyeckux SBICHUM W TPOLIECCOB, HE TOJNBKO MJII PEHICHHs] PacueTHBIX 3a/ad BBICOKOTO U
OJIUMITUATHOTO YPOBHEH CIOKHOCTH, HO U B CUTYallUAX >KU3HEHHOro Xxapakrtepa. [IpemycmorpeHHbIE
[TporpamMMoii BUIbI IEATENHHOCTH (MHAWBHUIYyallbHAS U TPYIIOBas MPOEKTHAs M HCCIEA0BaTeIbCKas
NESTENIbHOCTh) CIIOCOOCTBYIOT PAa3BUTHIO MO3HABATENIBHBIX, PETYJIATUBHBIX M KOMMYHUKATHBHBIX
yMeHHi oOyuatomuxcs. [IporpamMMa cOOTBETCTBYET Hjiee MPHUKIATHON HAMPaBICHHOCTH, KOTOPasi, B
yHuclie APYTUX WJeH, TMOJNOoXKEeHa B OCHOBY Kypca (M3HMKH, H3Yy4aeMOro Ha ypOBHE OCHOBHOTO
o01m1ero oopa3oBaHusl.

Kypc Moxer ObITh BOCTpeOOBaH OOYUYAIONIUMHUCS, KOTOPhIE MMEIOT MHTEpPEC K  HM3YUYCHHIO
Gu3MKW, TOTOBATCS K YYacTHIO B  OJMMIIHAAAX  IIKOJHHUKOB MO (DU3WKE, IUIAHUPYIOT
yriry0JieHHOE u3ydeHue GU3NKU Ha ypPOBHE CPeAHET0 00Iero 0opa3oBaHusl.

Lesas u 3a1a4u Kypca



HCHB HpOFpaMMH — 00CCIICUnTh WHIAUBUYAJIbHBIC HOTpC6HOCTI/I o6yqa}omﬂxc;1 B H3YUCHUH
(I)I/I3I/IKI/I, B YCIIOBUAX, Koraa y‘le6HBII>i IJ1aH O6pa3OBaTCHBHOﬁ OopraHHu3anun
npeayCcCMaTpuBacT H3YUYCHUC y‘ICGHOF 0 mpcaMETa «Du3nka» TOIbKO Ha 0a30BOM YPOBHC.

[Tporpamma paspaboTaHa ¢ y4eToM peKOMEHAAIi (enepanbHOl pabodel MporpaMmmbl
BOCIHMTAaHHUA. B  yacTHOCTHM, OHa  YYMTBIBa€T  IICUXOJIOTO-NIEJArOrMYecKue  OCOOEHHOCTU
COOTBETCTBYIOIIECH BO3pAaCTHOM Kareropuu oOyuaromuxcs. [Iporpamma criocoOCTBYET MTOCTHIKEHUIO
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS OOpa30BaTENbHON MPOrpaMMbl MO (U3UKE B COOTBETCTBUHU C
®I'OC OOO u COOTBETCTBYET CIEAYIOIIUM OCHOBHBIM HAIPaBJICHUSIM BOCIIUTAHUS:

1) marpuoTrueckoe BOCTMTaHME: IIEHHOCTHOE OTHOIIEHHME K JOCTHKEHHSM POCCUHUCKUX
Y4YCHBIX-(U3UKOB;

2) rpaXkaaHcKoe u JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:! TOTOBHOCTh K
aKTUBHOMY YYaCTHIO B 00CYKJ€HUU OOIIECTBEHHO 3HAYMMBIX U 3TUUECKUX MPOOIJIEM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKECHUN (PU3UKY;

3) HEHHOCTH HAy4YHOTO MO3HAHMSA: OCO3HAHME IIEHHOCTU (PU3MYECKOM HAYKU KaK MOIIHOIO
WHCTPYMEHTa TIO3HAHHMS MHUpPA, OCHOBBI PA3BUTHS TEXHOJOTHH, BaKHEWIEH COCTaBIsIONIEH
KyJbTYpbl; OPHEHTAIUS B ACSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSL MPHUPOJBI; PpPa3BUTHE HAYYHOH JFOO03HATEIHHOCTH,
MHTEpeca K UCCIIeI0BATENLCKOM 1eATEIbHOCTH;

4) Tpyn0BOE BOCIHUTAHHUE: UHTEPEC K MPAKTUYECKOMY M3y4EHHMIO MPO(ECCHiA, CBA3AHHBIX C
(bu3UKON;

5) oKoNOrMYECKOe BOCTIMTAHWE: OPUEHTALMs HAa TPUMEHEHHWE (U3HYECKUX 3HAHMH JUIS
peleHus 3a/1a9 B 00JIACTH OKPY KAIOIIEH CPEIbI.



N3ydenne kypca HampaBieHO Ha (hopMHUpOBaHUE Y 00yUaIOIIHXCS:

— CHCTCMbI (1)I/ISI/II-I€CKI/IX 3HAaHUM Kak CI/ICTGM006p213y}OH_I€FO KOMIIOHCHTa CCTCCTBCHHO-
Hay‘{HOﬁ KapTUHbI MHpPA, KaK OCHOBLBI I IIOHHMMAaHUA (1)I/I3I/I‘IGCKOI‘/'I CTOPOHBI SIBIICHHI
OKpYZKaromero Mmupa,

— HHTEpeca Ha MPOJ0HKeHHEe 00y4eHUs HAa YPOBHE CPEeTHEro 001Iero oopa3oBaHusl.

B pamkax perienus ocHOBHbIX 3a71a4 [IporpaMmebl JOKHO OBITH OOECTIEYEHO:

— mpuoOIIcHHe 0o0yyJaroumxcs K CaMOCTOATEIbHOMN [O3HABATEIIbHON U
HCCIIEIOBATENBCKOU IEATENBHOCTH, K HAYUYHBIM METOIAM IIO3HAHUS;

— ¢opmupoBaHue y oOydaroluxcs MOTHBAIIMM W Pa3BUTHE CHOCOOHOCTEH K M3yUEHUIO
(076370478

— ¢dopmupoBaHHEe Yy OOyYarOIIMXCS YMEHUH OOBSICHATH W OLCHUBATH  SIBIICHUS
OKpYIKaromero Mupa, UCroJjib3ys 3HAHHUA U OIBIT, IMTOJIYUYCHHBIC ITPHU U3YUCHUUN (1)I/I3I/IKI/I, MNPUMCHATH
UX MPU PELIEHUH MTPOOJIEM B TOBCEAHEBHOM )KU3HU U TPYJOBOM JEATEIbHOCTH;

— OCO3HaHWE OOYYAIIUMHUCSA I[IEHHOCTH (U3MUYECKUX 3HAHWNW B JKU3HU YEJIOBEKa,
MOBBILICHUE YPOBHS JKOJOTMUYECKON KYJIbTYphl, HEMPHUITHE [ACUCTBUN, MNPUHOCALINX BpPE.
OKpY>Karollel cpelie ¥ 3A0POBbIO JIIOIEH;

— mnpuoOpeTeHne OOyYaroIIUMMUCA OIBITa CAMOIO3HAHUS, KIIIOYEBBIX KOMIIETECHIIUH,
HEOOXOAUMBIX ISl PA3INYHBIX BUJIOB JESTEIHHOCTH.

MecTo Kypca B 00pa3oBaTejibHOM Mpolecce

Bo ®I'OC OOO s obs3aTenbHOr0 OOY4YeHMs YTBEPKICHBI JBA YPOBHS OCBOCHUS
pabouux mporpaMMm 1o ¢usuke: 0a30BbIi M yrIyOJNeHHBIM, HauMHas C 7 Kiacca.
Copneprxanue nporpammsl 1o (usuke (yriayOJeHHBIH YpOBEHb) HAIPABICHO Ha YJOBJIETBOPEHUE
MOBBIIICHHBIX ~ 3alIPOCOB  OOYYAIOIIUXCS, CTPEMSIIMXCS K Oonee TIyOOKOMY OCBOCHHUIO
IIpeAMETHBIX pe3yinbTaToB. IIporpamma Kypca  BHEypouHOM — aesrenbHOocTH — «TpynHble
BOTIPOCHl (PM3MKM» HampaBiieHa Ha paclUIMpeHHe 3HaHUH 00yJaronmxcs no (Gu3nKe i KJIaccoB
¢ 0a30BBIM YPOBHEM 00y4eHHUs (PU3UKE.

TemaTnueckoe MiIaHUpPOBaHHE B MpOrpaMMe Kypca BHEYPOUHOH nesrenbHOCTH «TpyaHble
BONPOCHl (PM3UKK» COCTABICHO TaK, 4TO PpAacCHpelesiCeHHE COAEPKATEeNbHBIX Ppa3[elioB B HEM
CHHXPOHU3UPOBAHO C 00s3aTEIBHOM TporpamMmoi 06a3oBoro ypoBHs. Peammzaius comepikaHus
npezuiaraercst B (hoopmMax M BHIAX JAEATEIBHOCTH, OTIUYHBIX OT ypouHbIX. ClleyeT OTMETHTb,
YTO JIaHHBIH KypC BBICTPaMBAETCS HE TOJNBKO HA PACIIMPEHUH (U3NYECKOTO COJIEpIKAHUS
©a30BOT0 ypOBHSI, HO ¥ Ha TIOBBIIICHUH YPOBHSI CJI0KHOCTH 3aJ1a4, pejIaraeMbIX JJIsl pEHICHusI.

Peanuzanus [IporpamMmsbl mpezmonaraeT co4eTaHHE Pa3InYHbIX BUAOB JIEATEILHOCTH
oOyuaromuxcs. st rpynmnoBoii paboThl MPelyCMOTPEHBI: AUCKYCCHM; paboTa HaJl MpoeKTaMu (BBIOOp
TEMBbl NPOEKTa, IUIAHUPOBAHHWE pabOT, paclpeAeseHUE pOoJIel, B3aUMOOLIEHKA IPH BBINOJIHEHUU
TPYTIIOBBIX MPOEKTOB); MOHTAX JKCIIEPUMEHTAIBHBIX ~ YCTAHOBOK;  IPOBEJCHHE  (PU3UUECKUX
U3MEPEHUIl T0J] PYKOBOJCTBOM YUHUTEINs; OOCYXIeHHE (PHU3MUECKUX SBICHHA | TPOIECCOB;
000CHOBaHME MOJENel MpHU pElIeHUHM pacdyeTHbIX 33had. B uHauBMOyanbHOW paboTe MmporpaMMoit
IPEeyCMOTPEHbI: 00padoTKa M MHTEpHpEeTalus pe3yiabTaToB (PU3MUECKUX HU3MEPEHMI; MOCTPOECHHE
YCTHOTO WJIM TIMCBMEHHOTO OOOCHOBaHHWS TPH PEIICHUH KAaueCTBEHHBIX 3a/ad, 3alUCh CHCTEMBI
YpaBHEHHI W BBIOJHEHHE MAaTEeMaTHYECKUX PAcueTOB MPH PEIICHUH 3ajad; NMOWCK, HHTEPIPETAIHs,



npeoOpa3oBaHue U IMpPUMEHEHHE HH(OpMAIMM €CTECTBEHHO-HAYyYHOIo cojaepkaHus. Takue BUIbI
NeSITeIbHOCTH ITOMOTAIOT Pa3BUBATh y 00YUAIOIIMXCS, C OJJHON CTOPOHBI, HABBIKM BOCIIPHUATUS HOBOM
UHPOPMALIMU TPU Pa3IMYHBIX CIIOCO0aX ee IM0AayH, a C JPYroil — aKTUBHOCTb, CAMOCTOSITEIILHOCTD
U TBOpueckoe Hauajo. Peanmuzamus IIporpammbl criocoOCTBYeT HE TOJNBKO PACHIMPEHHUIO 3HAHUN U
yMeHuH oOyuarommxcsi B o0jmacTh (U3MKK (YTO OPHUEHTHPYET Ha BHIOOP TEXHOJIOTUYECKOTO
(uHXeHepHOro) Mpoduis B cpelHeil IKoie), HO W Pa3BUTHIO Yy HUX YHUBEPCAJbHBIX Y4EOHBIX
JCUCTBUM.

Pabouas mporpamma Kypca BHEYPOUYHOH JAeATeNbHOCTH «TpyaHbIE BONPOCH (PU3UKK»
npefHa3HayeHa s peanu3zauud B 7-9 kmaccax. DOpMBI  IEATENBHOCTH  OOYYaOLINXCS
NpeayCMaTpUBAIOT aKTUBHOCTh M CaMOCTOSITEIBHOCTh, COYETAIOT MHIUBUAYAIBHYIO U TPYIIIOBYIO
dbopMbl  pabOTHI, OTIMYAOTCS OT YPOUHBIX Oo0Jieeé MIUPOKHM HCIOIB30BAHUEM MIKOJIBEHOTO
(U3MUECKOr0  SKCIEPUMEHTa, MCCIEHAOBATENBCKOM W TMPOEKTHOM  JEATENbHOCTH,  PEIICHUEM
HECTaHAPTHBIX 33/1a4 U JIp.

[Tporpamma kypca paccuumtaHa Ha 102 uyaca B TeyeHHe Tpex JieT oOydeHHs B 7—9 Kiaccax
IIPU [IPOBEJICHUY 3aHATUI OJMH pa3 B HEAEIIO 0 1 akageMHuecKoMy yacy KaxKaoe



COIAEPXAHUE OBYYEHMUSA

7 KIIACC

Pa3znen 1. ®u3uka u ee poJib B IO3HAHUM OKPY:KAIOIIEro MUpa

@u3uKka — OCHOBA Pa3BUTHUS TEXHUKU M TEXHOJOrMHA. DU3NYECKUE BEIUYUHBI U UX
u3Mepenue. Knaccudukamus u3MepuTenbHbIX MNprOOpoB. [lorpemHocTs MpSMOTO H3MEPEHUS.
NHTepBanbHOE  NPEACTaBICHHUE  MOTPEIIHOCTH  u3MepeHus. [loHsTHE O MOrpemHocTH
KOCBEHHOI'0 U3MepeHUsl. MeTOo rpaHull JU1sl OLIEHKH MOTPEIIHOCTA KOCBEHHOTO U3MEPEHUS.

lIposedenue sxcnepumenma:
H3mepenne Temriepatypbl OpH HOMOILH KHIKOCTHOTO TEPMOMETPA U IATUUKA TEMIEPATYPBHI.
N3mepenune oopema TBEpJIOTrO  Tena c TIOMOIITBIO MEH3YPKH, 3aMmch
MOTPEITHOCTH U3MEPEHUS.
N3mepenus pa3MepoB MaJIbIX 00BEKTOB C YKAa3aHHEM MOTPEITHOCTH KOCBEHHOT'O M3MEPEHUSI.

I pynnosvie npoexmui 1o NCTOPUN Pa3BUTHSI KOCMOHABTHKH.

Pa3zneu 2. IlepBoHayasibHbIe CBe/IeHNSI 0 CTPOEHUH BelleCcTBA

bpoyHOBckoe  nBUXKEHHE. ArperatHsie COCTOSIHUS BEIIIECTBA. [Tonsarue
0 KPUCTAJTUYECKNX U aMOP(HBIX TBEPBIX TelaX. AHU3OTPOIHS CBOUCTB.
IIposedenue skcnepumenma: oOmLITHL N0 HAGIIONEHUIO OpOYHOBCKOTO
nBrKeHus u quddys3um.
Ilpakxmuueckaa paboma MO TOCTPOEHUIO KpucTaumdeckoi pemerku NaCl u apyrux
BEIICCTB U O0OBSICHEHUIO aHU30TPOTIHH CBOMCTB.

Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl

Cpennsisi ckopocTb. PasHble crocoObl onvcaHus ABWKEHHS (TaOIWYHBIA, rpadudecKwii).
I'paduku 3aBUCHMMOCTEN BEIMYUH, ONHUCHIBAIOIIMX paBHOMEpHOe ABMkKeHHEe. CMeCH U CIUIaBBI.
[ToBepxHOcTHAasT M JMHEWHas IIOTHOCTh. Cuna ynpyroctd. Cuia TpEeHHS CKOJIBKEHUS.
PaBHOpEelCcTBYIOIIASA CHIL.

Ilposeoenue sxcnepumenma:
W3mepenne cpenHeit CKOPOCTH (mBrKeHNE MOIEITH JIEKTPUYECKOTO aBTOMOOWIIS,
CKOJIbYKEHHE OpyCKa 110 HAKJIIOHHOH IITIOCKOCTH U Jp.).
HccnenoBanne 3aBUCUMOCTU CpellHEH CKOpOCTH Opycka MpHU ero ABMXKEHUHU BHU3 10 HAKJIOHHOMN
IJIOCKOCTH OT yIJIa HAKJIOHA IIJIOCKOCTH.
N3mepenue KECTKOCTHU OIHOM  TPYXHUHBI U KECTKOCTH JIBYX  TPYXKUH,
COEIMHEHHBIX MEXIy CO00H MocIe10BaTeIbHO WK TapajliebHO.
HccenenoBanue pacTssKeHUs MPYKUHBI OT MAcChl IIOBELINBAEMBIX IPY30B.
HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHsS OT CHJIbI HOPMAJIbHOIO [JaBICHUA U
HE3aBUCUMOCTH OT IIJIOIIAU TOBEPXHOCTU CKOJIbKCHUS.
[IpencraBnenue pe3ysibTaToOB HCCIAENIOBAaHUNA B BHIE TIpaUKOB € YyKa3aHMEM IMOTrpeIHoCTei
IIPSIMBIX U3MEPECHUM.



Pa3znen 4. JlaBjieHue TBepaAbIX TeJl, KUIKOCTEN U ra3oB

JaBnenne  TBepIbIX  Tel. [ mapocraTHmdeckoe JIaBJICHHE B JKUJIKOCTH.

ATMochepHoe naBiieHue. BeiTaakuBatomas cuia.

IIposeoenue sxcnepumenma.
HccnenoBanue 3aBUCUMOCTH JIaBJICHUSI, OKa3bIBAEMOT'O YEJIOBEKOM Ha TIOJI, B 3aBUCHMOCTH OT
TUTOIAAM OTIOPHI (OOCHKOM, Ha KaOJIyKax | T. I1.).
I/ICCHeZ[OBaHI/IC 3aBUCHUMOCTHU THAPOCTATUYCCKOT'O JaBJICHUA B KHIKOCTHU
OT ri1yOuHsI (¢ momMotibio U-00pa3HOro MaHOMETpa U JaTUHKa).
Hab6nronenue nposiBiieHnst aTMOC(EpHOTO JTaBICHHSL.
HccnenoBanre  3aBUCHMOCTH aTMOC(EPHOTO JaBICHUIO  OT BBICOTBI OTHOCHUTEIBHO
HIOBEPXHOCTH 3EMJIH.
HccnenoBanue 3aBHCMMOCTH Beca Tela B BOJE OT 00beMa IOTPYKEHHOH B )KUAKOCTh YaCTH
Tena.

Hnousuodyanvrvle npoekmol:
Kak Bb10paTh 00yBb U1 310POBBS?
I/ICTOpI/IH BO3yXOIlIaBaHHUA U MPUMCHCHUEC COBPCMCHHBIX a3pOCTATOB.
W3ydenune npuHIUNa paboOTHI Oaruckados, Oaruchep U OCOOCHHOCTEH CTPOCHHS

FHY6OKOBO,Z[HBIX KHUBOTHBIX.

Paspnes S. PaGoTra u MOIIHOCTB. JDHeprus
[Tonmucnact. ITpocThie MEXaHU3MBI B IPUPOJIE U TEXHUKE. 3aKOH COXpPaHEHMsI MEXaHUYECKON

SHEPIHH.
lIposedenue s3xcnepumenma: nposepka ycioBUs PABHOBECHUS pbIuara.
Pewenue sxcnepumenmanvrvix 3a0a4 na coenuHenus 6JI0KOB.

8 KUIIACC

Pasznen 6. TenyioBbie ABJIeHUSA

AnnotpornHsie Mo (pUKAITIH yIaepoaa. IloBepxHOCTHOE HaTsKCHUE,
CMauuBaHKe, KanWUIIpHbIE siBiIeHUs. Ko dHUIMEeHT MOBEpXHOCTHOTO HATSKEHUSI.
TenmooOMeH u TermoBoe paBHoBecue. 3akoH HeroToHa—Pruxmana. YpaBHeHue TeroBoro 6anaHca.
M3MeHeHne BHYTpeHHeH »Hepruu npH (azoBbIX nepexofax. I'paduueckoe mpeacraBieHue
IPOIIECCOB HAarpEeBaHMsI/OXJIAKICHHS BEIIECTBA.

TernoBble ABUTAaTeNIM W 3allUTa OKPYXKAKOLIEH cpelbl. TerioBble NOTEPU B TEIJIOCETSX.
lIposedenue sxcnepumenma:

BrIpanmBanue KpUCTAIIIOB OBAPEHHOM COJIM WM MEAHOTO KyIOpOca.

OnbITHI, JIEMOHCTPUPYIOILUE IIOBEPXHOCTHOE HaTsDKEHHE, KalWUISIPHBIE

SIBJICHUSL U SIBJICHUSI CMAUUBAaHUS.

HccnenoBanue mporecca TEmI000MeHa IPH CMEIIUBAHUH XOJIOTHON U TOpsTueii BOJIBI.

Paznen 7. Jinekrpuyeckrue 1 MATHUTHBIE SIBJICHUS

Onexrpuszanus Ten. 3akoH Kynona. Onextpuueckoe none. 3/C B 1enu MOCTOSIHHOTO



Toka. 3akoH Owma U1 [OMHOW — menmu.  DJEeKTpUYecKHe  LeNM U MOoTpeOuTenu
AIIEKTPUUYECKON SHEPTUU B OBITY.

JlelicTBue MarHMTHOTO IIOJIi HA MPOBOJHUK ¢ TokoM. Cuma Awmnepa M onpejeiieHue ee
HanpasieHus. Cwia JlopeHua M oOIpeneneHUe €€ HallpaBJICHUsA. Y CKOPUTENN 3apsyKEHHBIX
YaCTHII.

OnekrporenepaTop. CriocoObl NOTyUEHUS JIEKTPUUECKON PHEPTUH.

Ilposeoenue sxcnepumenma:

OnexTpu3anys ¥ 00bICHEHHE YIEKTPU3ALUH TeJl, B3aUMOACHCTBHIE 3apsHKCHHBIX TEl.
[IpoBepka mpaBWiIa CIOKEHHUS HANPSDKCHUH TPH IOCIEAOBATEIBHOM COCIMHEHHUHM JIBYX
PE3UCTOPOB, MpaBHJIA AT CHIIbI TOKA ITPU MapaJIeIbHOM COSANHEHHH PE3HCTOPOB.
Omnpenenenne D/1C 1 BHyTpEeHHET0 CONPOTHUBIICHUS NCTOYHNKA ToKa. [IpoBepka BBIMOTHEHHS
3akoHa OMa 1711 IOJIHOM LIeTu.
Omnpenenenne KII/[ HarpeBarens.
HccnenoBanue 1ecTBHS MarHUTHOTO MOJIS HA TIPOBOHUK C TOKOM.

Hnousuoyanvnvle npoexmol ua npuMeHenre cwisl Amrmepa u cuisl JlopeHna B
TEXHHYECKHUX yCTPOICTBaX.

prni’l06bl€ npoekmel 110 TCMaM:
DJEKTPOCTAHIMU HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.
DKOJIOTUYECKHe TPOOIEMBI SHEPTETHKH.
TormMBHBIE AJIEMEHTHI U AIEKTPOMOOHITH.

9 KIIACC

Pa3gea 8. Mexannueckue siBJIeHUSA

I'papuueckass  uHTEpIIpEeTALUSL YCKOPEHHS, CKOpOCTH,  IPOWUIEHHOrO yTH
U TIepeMeNIeHUs TSl TPSIMOJIMHEHHOTO PaBHOYCKOPEHHOT'O IBHIKEHUSI.
JluHaMyKa ¥ KMHEMaTUKa Teja, JBHKYLIEroCs BBEPX M BHU3 10 HAKIOHHOM IJIOCKOCTH.
JluHamuka 1 KUHEeMaTHKa Teja, OpOIIeHHOT O O] YIJIOM K TOPH30HTY.

JIBuxeHne 1o OKpyxkHoOcTU. IloHATHE O TaHrE€HIMAIBHOM YCKOPEHUHU. 3aKOH
bepuymu. [TongbeMHast cuiia Kpbula camoJeTa.
Yiopyrue W HEylnpyrue CTOJIKHOBEHMs. 3aKOH COXPAaHEHHsS HMIIYJbCca. 3aKOH COXpPaHEHUs
MexaHuueckoil sHepruu. KoncepBatuBHble cuibl. OOOCHOBaHHME NPUMEHUMOCTH 3aKOHOB
COXPAHEHUS.

lIposedenue sxcnepumenma:
OmpenencHue YCKOpPEHUS Tela TMPH  PaBHOYCKOPEHHOM  JABW)KCHHH I10 HAKJIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJIbHOU
CKOPOCTH.
HccnenoBanue ABMKEHUS Tena, OPOLIEHHOTO MO YIJIOM K TOPH30HTY. M3MepeHue nepruona u
4acTOThI 0OpalleHUs TeJla 0 OKPY>KHOCTH.
OnbITHL, 1EMOHCTpUpYIOIINE AeHCTBUE 3aKkoHa bepHyiuin, u ux o0bsicHenue. 3mepenue
KMHETUYECKOW DHEPIUM Tejla 0 JJIMHE TOPMO3HOIO Iy TH.

prnl’ZOGble npoexKkmel 110 TCMaM:
Ucropust pa3BuTHs 0Te4eCTBEHHON rpakaaHcKoi aBuanuu. Cyna Ha TIOIBOJHBIX KPBUIBSX.

AHTI/IKpLIJ'IO Ha CKOPOCTHBIX ABTOMOOMIISX.



Pa3zgen 9. Mexannueckune KoJ1e0aHUA M BOJTHBI

CeiicmMuueckue BOJIHBL. 3BYK, HH(PPaA3BYK U YJIbTPa3BYK.
Ilposeoenue uccnedosanuii:
AHanu3 JaHHBIX O PETHCTPAIMM 3EMIIETPSCEHHUH U B3PBIBOB C IIOMOILBIO CEHCMHUYECKUX
BOJIH.
OKCHEePUMEHTAIBHOE OIpPEAETICHUE TPAHUI] YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJIEOAHUH.

I pynnoevie npoekmol 110 TEMaM.
Hcnonp3oBanue 3ByKa (WK yIbTPa3ByKa) B TEXHUKE (IXOJOKAIHS, YIBTPA3ByK B METUIIMHE U JIP.).
3BYKH B IIPUPOJIE.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIC BOJIHbI

HOHy‘ICHI/Ie OJICKTPOMArduTHBIX BOJIH pa3HbIX YaCTOT.
I pynnoewvie npoexmul 110 TEMaM.

HpOHBJ’IeHI/IH QJICKTPOMAroHuTHOTO U3JIYUYCHUA B IIPHUPOJIC. HpI/IMCHeHI/Ie QJICKTPOMAroHuTHOT O
HU3JIyUCHHA B TCXHHUKE.

Pa3gea 11. CBeToBbI€ ABJICHUSA

dopmyna ToHKOH JIH3BL. [TocTpoenne n3o0pakeHuid, chOPMUPOBAHHBIX TOHKOW JIMH3O0M.
Koadduimentsl oTpaxeHus], MOTJOMIEHUS, MPOMYCKaHHs JIydeld pa3HOTOo IBeTa Ha pa3HBIX
BenecTBax. MHTepdepenuus u nudpakius 3BYKOBbIX BoJH. WHTepdepeHuus u audpaxius
CBETOBBIX BOJIH.

IIposedenue sxcnepumenma:

Omnpenenenue GOKyCHOIO PaCCTOSHUS U ONITUYECKOM CHIIBbI cOOMparoIeil TNH3bI.
HccnenoBaHne 3aBUCUMOCTH CBOWCTB HW300paKeHW B TOHKOW JIMH3€ B 3aBUCHMOCTH OT
PAcCTOSIHUSL MEXIY JTUH30M U UCTOUHUKOM CBETA.
M3MeHeHns onTHYecKON CUIIbl TPU CJI0KEHUU TOHKUX JIMH3.
OneITEl MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJCHUU 4Yepe3 ILBETOBbIC (DHIBTPHI
(IIBETHBIC OYKH).
HabGmnronenue sineHuii nHTEpGEpeHINH U U PAKITIH.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHHUSA KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU «TPYJHBIE BOIIPOCBHI ®U3UKN»

Peanuzamus nporpamMmbl Kypca BHEYPOUHOU JesTeNbHOCTH « TpyaHble BOMPOCH! (GU3UKN
HampaBlieHa Ha oOecredyeHHe IOCTHKEHHSI OOYyYaroIIMMHUCS JIMYHOCTHBIX, METANpeAMETHBIX U
MpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI B yactu:

1) nampuomuuecrkozo eocnumanus: NEHHOCTHOE OTHOLIEHHWE K JIOCTHIKEHHMAM POCCHHACKHX
YYEHBIX-(DU3HUKOB;

2) epascoanckozo u 0VYX0BHO-HPABCMBEHHO20 80CNUMAHUA! TOTOBHOCTh K
aKTUBHOMY YYaCTHIO B 00CYKJICHHM OOLIECTBEHHO 3HAUYMMBIX M ATUYECKHX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM MPUMEHEHHUEM JTIOCTHKEHUN (PU3UKY;

3) yennocmu nayunozo nosuanus: 0OCO3HAHME LEHHOCTH (PU3MYIECKON HAYKHM KaK MOLIHOTO
WHCTPYMEHTA TMO3HAHHWS MHUpPa, OCHOBBI Pa3BUTHUA TEXHOJOTHUM, BaKHEHIIEH COCTaBIIAIONICH
KyJIbTYpbl;  pa3BUTHE  HAay4yHOH  J10003HATEIBHOCTH,  HMHTEpeca K HCCIIEI0BATEIbCKON
IeATebHOCTH;

4) popmuposanus Kyabmypel 300p06bs U OMOYUOHALLHO20 OIAZONOAYYUSL: OCO3HAHUE
[IEHHOCTH 0e30macHoro o0pa3a KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE, BaXKHOCTH
npaBui OE30MaCHOTO TMOBEJICHHUS Ha TPAHCIIOPTE, HAa JOpOTax, C SJIEKTPUUECKUM H TETUIOBBIM
000pYyIOBaHUEM B JOMAIIHUX yCIIOBHSIX;

5) mpyoosozo 6ocnumanus: aKTHBHOE ydYacTHE€ B pPEIICHHM TPAKTHYECKHMX —3a/ad
TEXHOJIOTUYECKOM W COIMaNbHOW  HANpaBIIEHHOCTH, TpPeOYIOIIMX B TOM  4YHCIE U
($u3nUecKNX 3HAHUHN; HHTEPEC K MPAKTUIECKOMY M3yUSHHIO MPO(GECCHid, CBI3aHHBIX C (PH3UKOIA;

6) okonozuuecko2o 60cnumanuA: OPUEHTALMs HA TPUMEHEeHHEe (DM3UYECKUX 3HAHWM JUIS
pemieHuss 3agad B 00JAacTH OKpYXKaloUled cpelpl, IUITAHWPOBAHMS IIOCTYIIKOB M OLEHKH HX
BO3MOYKHBIX MTOCTIEICTBUH [UI OKpPY’KaIOLIEeH Cpebl;

7) adanmayuu Kk uUSMEHAIOWUMCS YCLOBUAM COYUATBHOU U RPUPOOHOU CPEObL:

HOTpC6HOCTB BO B3aHMOI[CI>iCTBPIH IIpy BBIMIOJHCHUHA I/ICCJ'IC,E[OBaHI/Iﬁ U TIPOCKTOB (bHBquCKOﬁ
HaIlpaBJICHHOCTH, OTKPBITOCTD OIILITY U 3HAHUAM APYTHUX; OCO3HAHUE I[e(i)I/I]_H/ITOB CcOOCTBEHHBIX 3HAHUH 1

KOMIICTCHTHOCTEH B 00J1aCTH (1)PI3I/IKI/I; IJIAHUPOBAHUEC CBOCTO PAa3BUTUS B HpI/I06p€T6HI/II/I HOBBIX (I)I/I3I/ILICCKI/IX
3HaHI/II\/'I; CTPEMJICHUEC aHaJIM3UPOBATh W BBIABJIATL B3aUMOCBA3W IMPUPOALL, O6H1€CTBa 1 DKOHOMMHKH,

TOM YHCJIC C UCIIOJIB30BAHUECM (I)I/IBI/I‘JCCKI/IX 3HAHUM.

METAINIPEIMETHBIE PE3YJIbTATBI

HO3HaBaTeHLHBIe yHI/IBepcaJIBHLIe yqeﬁnble I[eﬁCTBHﬂ:
Bazosvie no2uueckue oericmeust:

— BBISBJIATD u XapaKTepU30BaTh CYIIIECTBCHHBIC MPU3HAKU SBICHUA U
MIPOIIECCOB;

— BBIABIIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEUYHUS B paccMaTpuUBaeMbIX (pakTax, MaHHBIX U
HAOIIOICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;



— BBIABIATh NMPUYMHHO-CIEACTBEHHbIE CBS3M MPHU M3yUYeHUU (PU3MUECKHX SBICHUH |
IIPOLIECCOB, Jenatb  BBIBOABI  C  HCIIOJIb30BAHUEM  JEAYKTUBHBIX M HHJYKTUBHBIX
YMO3aKJIIOYeHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIUYHH;

— CaMOCTOSTENIbHO BBIOMPATh CIIOCOO peIIeHHs] Yy4eOHOW (U3MUeCKOr 3aavr (CpaBHEHHE
HECKOJIbKUX BapHWaHTOB pEIICHUs, BHIOOp HamboJiee IOAXOMSAIIETO C YIETOM CaMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHECB).

basosvle uccneoosamenvckue oelicmsusi:

— WCIIOJIB30BAaTh BOIPOCKHI KaK MUCCIICOBATCILCKAN WHCTPYMEHT ITO3HAHUS; TTPOBOIHTH 10
CaMOCTOSITENILHO COCTaBJICHHOMY IIJIaHY OTIBIT, HECIIOKHBIN (PU3NIECKUI SKCTIEPUMEHT, HEOOIBIIOe
UcceIoBaHue (PU3NIECKOTO SBICHMUS;

— OIICHWBATh Ha MPUMEHUMOCTh W JIOCTOBEPHOCTH WH(POPMAIUIO, TIOJYYECHHYIO B XOJIE
WCCJICTIOBAHMS WITH SKCTICPUMEHTA;

— CaMOCTOSATENIHHO (POPMYITHPOBATH 0O0OOOIIEHNS ¥ BBIBOJBI IO Pe3yIbTaTaM MPOBEIECHHOTO
HaAOIIOIEHUS, OTIBITA, UCCIIEOBAHNUS;

— TPOTHO3MPOBATH BO3MOXKHOE JajibHEWIIee pa3BUTHE (U3NUYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh TIPETIOI0KEHNS 00 UX Pa3BUTHU B HOBBIX YCIIOBHSX M KOHTCKCTAX.

Paboma ¢ ungopmayueri:

— TPUMEHATH Pa3IMYHBIC METOJbI, WHCTPYMEHTHI W 3alpoChl IPH TIOUCKE M 0TOOpe
nHGOpPMAIIUN WU TAHHBIX U3 UCTOYHUKOB C YYETOM MPEUIOKCHHON yUeOHOM 3a1aun M 3aIaHHBIX
KPUTEPHCB;

— BBIOMpPATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBATH M HWHTEPIPETUPOBATH WHPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

— OLIEHWBATh HAJEKHOCTh MH(GOPMAIIMU MO KPUTEPUSAM, MPEATOKEHHBIM YUYUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIHHO;

— CaMOCTOSTEIbHO BBIOMpPATh ONTHUMANIbHYIO (opMy mpeacTaBieHUs HHGOPMaLUU U
WUTIOCTPUPOBATH pPEIIaeMbIe 3a/1a4l HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, UHOU rpadukoil U ux
KOMOWHALUSAMH

KoMMyHuKaTHBHBIC YHHBeEpPCaJlbHbIe Y4eOHbIe AeHCTBHUA
Obwenue:

— BBIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
— B XoAe o0cyxaeHHus y4eOHOro maTepuana, pe3yJlbTaToB J1a0OpaTOpHBIX paboT U

MPOCKTOB  3a/laBaTh BOIMPOCHl IO CYIIECTBY OOCYXKIAae€MOl  TEMbI M BBICKA3bIBATh WJIEH,
HalleJICHHBIC Ha PEIIeHUE 3a/1a4M U MOJIJIep>)KaHne 01aroKenaTeIbHOCTH OOIIEHNS;

— COIIOCTaBJISITh CBOM CYXKIEHUA C CYXICHUSIMU JPYTMX YYAaCTHUKOB JIHAJIOra,
OOHAPYKUBATh PA3TUIHUE U CXOICTBO TIO3HIIHIA;

- HY6J'II/I‘-IHO MNpEACTABJIATH PC3YJIbTATHI BBIITOJIHECHHOI'O OIIbITA, UCCIICAOBAHMS, IIPOCKTA.

PerJIﬂTHBHLIe YHuUBEpPCaJAbHLIC yqeﬁnble I[eﬁCTBHH
waoopzaﬂus’auuﬂ:

— BBIABJIIATDH HpO6J’I€MLI AJid pCIICHUA B )KU3HCHHBIX 1 y‘-Ie6HI>IX CUTyaluAX;

— OPHEHTHUPOBATHCS B PA3NIUYHBIX MOAXOJAaX TMPUHATHS pelIeHuHd (MHIUBUIYaJIbHOE
pellIeHne, IPUHATUE PELIEHUH B TPyIIIE);



— CaMOCTOSITETbHO COCTaBJSATh QITOPUTM pEIIeHUs (QU3UYECKOW 3aJauyu WU IJIaH
UCCIJIEIOBAHMS C YUETOM UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
npesaraéMble BApUaHThl PEeLICHHI;

— JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

Camoxkoumponb, SMOYUOHANbHBIL UHMENNEKM.

— J1aBaTh aJ€KBAaTHYIO OLICHKY CUTYallMU U IIPeIaraTth IUIaH €€ U3MEHEHU;

— YYUTBHIBaTb KOHTEKCT W IPEABUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU
perieHnu yueOHOoM 3a1a9n, aJanTHPOBATh PEIIEHNE K MEHSFOIITUMCST 0OCTOSITEIIbCTBAM;

— OOBSACHITH MPUYUHBI JOCTIKCHHS (HEIOCTHIKEHUS) PE3yIbTAaTOB ACATEIHHOCTH, AaBaTh
OILICHKY MTPUOOPETEHHOMY OIIBITY, YMETh HAXOJAUTh MO3UTUBHOE B MIPOU3OIICAIICH CUTYyAIIHH,

— BHOCHUTH KOPPEKTHBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENTLCTB, U3MEHUBIITUXCS
CUTYyallul, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEN;

— OLIEHMBATb COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUAM;

— CTaBHTH ce0s1 HA MECTO JPYroro 4eaoBeKa, TOHUMATh MOTUBBI U HAMEPEHHUS JIPYToro;

— TMpU3HABaTh CBOE IMPaBO Ha OMMOKY NpH pelieHud (U3MUecKux 3aaad WiId B
YTBEPKICHUIX HA HAYYHbIE TEMbI M TAKOE K€ MPaBo JIPYroro.

IMPEAMETHBIE PE3YJIbTATBI:

[TpenmetHble pe3ynbTaThl ocBoeHUs [IporpaMmMbl yueOHOTo Kypca K KOHILY OOy4YeHHUs B
7 knacce:

— pa3nuyarh puznyecKkue ABJIeHU (MEXaHMUECKOE JBI)KEHUE, TEIIOBOE ABMKEHHE YacTHUI]
BEIIIECTBA, B3aUMO/JIECTBUE Tell, aTMOC(EPHOE JaBJIEHUE, IPEBPAILEHNs MEXaHUYECKON SHEPTUU U
Jp.) TO ONHUCAHMIO UX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OINbITOB, EMOHCTPUPYIOIIHUX JaHHOE
¢buznueckoe BICHUE;

— pacro3HaBaThb NPOSIBIICHUE U3yUYCHHBIX ¢bu3nyeckux SBJICHUH B
OKpYy’KalollleM MHpe, MPU 3TOM [EpPEeBOAUTH MPAKTUYECKYI0 3ajady B Yy4eOHYIO0, BBIICNATH
CYILIECTBEHHbIE CBOMCTBA (IIpU3HAKH) (PU3UUECKUX SBICHHUIA;

— XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUYECKUE SIBICHUS U TPOILECCHI, HCIOIB3YsI MPpaBUia
clokeHus cuil, 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumesa, 3aKOH COXpaHEHUs MeXaHHUYECKOU
SHEPIuu M 1p.;

— ONHCHIBATh M3yUYCHHBIC CBOWCTBA TNl M (U3NYECKUX SIBJICHUN, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, IIIOTHOCTh BEIIECTBA, BPEMs, IyTh, CPEIHSAS CKOPOCTh, CHJIa YHPYroCcTH, CHJIA
TPEHUsl, CUJIa TSDKECTH, BeC Tella, KMHETHUYECKas M MOTEHIMaIbHAas SHEPIUs U JIp.);

— OOBSACHATH W3yUeHHBIE (PHU3MUECKUE SBICHHSA, TNPOLECCHl M CBOWCTBAa Tel, B TOM
yucie B KOHTEKCT€ CHUTyalMd  MpPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa, M pelarhb
KayeCTBEHHBIC 3aJ]aud, 3aJa4yd, TPeOyIOIMEe YHUCICHHOTO OICHMBAHUS XapaKTepHBIX 3HAUYCHUI
(bu3NUeCKUX BEITMYMH, PACUETHBIE 33/]a4 10 U3y4aeMbIM TeMaM Kypca QU3UKH;

— MPOBOJAUTH NPSMbIE W KOCBEHHbIE HM3MEPEHHMS M3YUYCHHBIX (U3NYECKUX BEIMYHUH C
WCTIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, 0OOCHOBHIBATH BHIOOP METOA W3MEPEHUS,
(buKCUpPOBaTh MOKa3aHHs IPUOOPOB;

— cobuo1aTh npaBWjia  TEXHUKU 0e30MacHOro Tpyaa  IpH pabote c
nabopaTopHBEIM  O0OpYJIOBaHWEM, 3HAaTh TNPUHIUN  JEHCTBUS  TPUOOPOB U TEXHUYECKHX
YCTPOWCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOIIAIONINECS COCYAbI, OapOMETp, pbluar u Jp.



[TpenmetHsie pe3ynbraThl ocBoeHUs [IporpaMmMel yueOHOTo Kypca K KOHILYy OOy4YeHHUs B

8 kiaacce:

— HCIIOJIB30BaTh IIOHATUA (arperaTHble COCTOAHHUA BCIICCTBA, CHOCOOBl HM3MEHEHUS
BHYTPEHHEH DHEPIUM, JJIEMEHTAPHBINA JJICKTPUYECKUN 3apsf, IPOBOJHUKH, IIOJYIPOBOJHUKH,
AUSJICKTPUKHU, UCTOYHUKH MOCTOAHHOI'O TOKA, 3JICKTPUUCCKOC TIIOJIC, MArHUTHOC IIOJIC U ,Z[p) u
CHUMBOJIMYECKHH SI3bIK (PM3UKHU MPH PELICHUH YYEOHBIX M MPAKTUYECKUX 3a/1a4;
pas3nn4ath sABJICHUSA (TEIUIOBOE PABHOBECHE, HCIIAPEHUE, KOHICH AN, TUIaBJICHUE,

KpHCTAJUIN3aAIMs, KUIICHHE, CIIOCOOBI TEIUIONEepeaadd, MIEKTPU3alus Tes, B3auMOAEHCTBHE
3apsioB,
IIGIZCTBH@ QJICKTPHUYCCKOI'0 TOKa, IlGﬁCTBHG MAarfuTHOIO I0JIs1 Ha IPOBOAHUMK C TOKOM H I[p)
M0 OIIMCAHHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC
duznyeckoe sBIICHUE;

— OIUCHIBaTh M3YYECHHBIC CBONCTBA Teld U (PU3NYECKUX SBICHHUM, UCTIONB3YS (PU3UUECKHE
BEJIMYMHBI (TeMIiepaTypa, KOJMYECTBO SHEPIuH, yJAeJbHas TEIUIOEMKOCTbh BEIIECTBA, YZeNbHas
TEIUIOTa IUIaBJIEHUS, yJelbHas TeroTa napooOpa3oBaHus, yJellbHas TEIUIOTa CrOpaHus TOIUIMBA,
KO3 (ULMEHT MOJEe3HOro JCHCTBHUS TEIJIOBOM MalllMHBI, OTHOCUTENIbHAs BJIAKHOCTh BO3]yXa,
paboTa M MOIIHOCTb JJIEKTPUYECKOTO TOKAa M [Jp.), NMPU OMUCAHUHM MPaBWIBHO TPAKTOBATh
(bu3NYECKUN CMBICT UCIIOJIb3YEMbIX BEJIMUYMH, X 0003HAUYECHUS U €IMHUIBI (PU3NUECKUX BEIUYUH,
HaXOAUTh ()OPMYJIbI, CBSA3BIBAIOIINE NAHHYIO (DU3MUECKYIO BEJIMYUHY C APYTUMU (PU3NUECKUMU
BEJTMYUHAMU;

— XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUECKUX SIBICHUNA U MPOIECCOB, UCIOIb3YSl OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHMSI BELIECTBAa, YpPaBHEHUE TEIUIOBOTO
OanaHca, 3aKOH COXpaHEHMsI IEKTPUUYECKOro 3apsa, 3akoH Kynona, 3akon Oma, 3akoH J[xoyis—
Jlenia, 3aKk0H COXpaHEHUs! SHEPTUH, IPU ITOM Pa3INyYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0
MaTeMaTHYeCKOE BhIPAXKEHUE;

— OOBSCHATH U3yUYEHHbIE (PHU3HUECKUE SIBICHHUS, MPOILIECCHI, CBOIICTBA TeJ, B TOM YMCJIE U B
KOHTEKCTE CUTYalluil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pellaTh KaueCTBEHHBIE 3ajauH, B
TOM 4YHcie TpeOyrolue YWCIEHHOTO OLIEHMBAHHMS XapaKTEPHBIX  3HAYCHHHA  (PU3HUUECKUX
BEJIMYMH, pEIlaTh pacyeTHble 3aJaud IO U3y4aeMbIM TEMaM Kypca (pU3UKU;

— HOPOBOAUTH IIPAMBIC W KOCBCHHBIC HU3MCPCHHA H3YYCHHBIX (bl/ISI/I‘ICCKI/IX BCJIIMYHUH C
HUCIIOJBb30BaAHHUECM aHAJIOI'OBEIX U L[I/I(I)I)OBBIX HpI/I60pOB;

— pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA (PKUIKOCTHBI TEPMOMETp, TEPMOC,
JBUTATEIh BHYTPEHHETO CrOpaHus, peocTaT H JIp.).

[IpeameTHBIEC pe3yaIbTaThl OCBOEHUS MTPOTrpaMMBbI Y4EOHOTO Kypca K KOHITy 0Oy4YeHHUS B
9 kJjacce:

UCIIOJIb30BATh MOHATHS (OTHOCUTEIHHOCTh MEXaHUYECKOTO ABM)KEHUS, MEXaHUUECKOE BOJHBI, 3BYK,
nHGPa3ByK U yJIbTPa3BYK, MEKTPOMArHUTHBIE BOJIHBI, KA 3JIEKTPOMAarHUTHBIX BOJH, UCTOYHHUK
CBETa, CIEKTP MUCIYCKAHUS M MOTJIOLIEHUS U Ap.) U CUMBOJUYECKHUI A3bIK (PU3UKU MpU peLIeHUH
y4eOHBIX U MPAKTUYECKUX 3a]1a4;

— pasjindatb  ABJICHHUA (CBO6OI[HOC naacHue TCJI, [JBUIKCHHUC TI0 OKPYKHOCTH,
KoJie0aTeIbHOE JABYXCHUC, BOJHOBOC ABMIXCHUE, PA3JIOKCHUC Oejyloro ceera B CIICKTp U I[p) 110
OIMHUCAHUIO HX XapPaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX OAHHOC
(bl/ISI/I‘IGCKOG SBJICHHUC,



— pacrno3HaBaTh MPOsIBIICHUE M3YYEHHBIX buznyeckux SABIICHUN B
OKpY’KarIieM Mupe (B TOM uucie, (GU3HMYECKOE SBICHUS B NPHPOAC), NMPH STOM TEPEBOIUTH
MPaKTUYECKYIO 3a7a4y B YUEOHYIO, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHHI,

— ONWCHIBATh M3YUYCHHBIC CBOMCTBA TNl W (PU3MUECKUX SIBJICHUH, MCIONB3YsS (hU3NYECKHE
BCIIMYNHBI (CpeI[HHFI W MIHOBCHHAsA CKOPOCTH TCJjIa IMPH HCPABHOMCPHOM JIBUKCHHH, YCKOPCHHUC,
YCKOpEHHE CBOOOJHOTO TaJEHUs, UMITYJIbC TeJa, UMIYJIbC CHJIBI, TIEPUOJ M YacTOTa KOJIeOaHWUH,
I'POMKOCTH 3BYKa M BBICOTAa TOHA, CKOPOCTH CBCTA, IMMOKA3aTCJIb MPCIIOMJIICHUA CPEABbI U I[p.), npu
OIMMCAaHWH TPAaBUIJIBHO TPAKTOBATb (1)I/I3I/I‘I€CKI/II\/’I CMBICJI UCITOJIB3YEMbBIX BCIIMYUH;

— XapaKTepu30BaTh CBOWMCTBA TeN, (PU3MUCCKUX SIBICHUH W MPOLIECCOB, UCIOJb3Ys 3aKOH
COXpaHCHUA ODOHEPTHUHM, 3aKOH BCECMHUPHOI'O TATOTCHUA, NMPUHOUII CYHNCPIIO3UIWH CHUJI, ITPUHIUII
otHocuTenbHOCTH ['anmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs WMITYJIbca, 3aKoH bepHyy,
3aKOH OTPAXXCHHS W MPEJOMIICHHS CBeTa, (OpMyNTy TOHKOH JIMH3BI, TPU 3TOM pa3inyarb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BhIPAKEHUE,

— pemaTh 337a4d 10 U3y4aeMbIM TeMaM Kypca, BEIOUpasi COOTBETCTBYIONIYIO (DU3HIECKYIO
MOACJb C UCITIOJIB30BAHUECM 3aKOHOB 1 q)OpMyJ’I, CBSA3BIBAIOIINX (1)I/I3I/I‘-IGCKI/I€ BCJIMYHUHBI;

— MPOBOJAUTH TPH HEOOXOAMMOCTH CEpHUI0 TPSMBIX H3MEPEHHUH, ONpedeNsisi CpeaHee
3HaYeHUE U3MEPSEMONM BEIMYMHBI ¥ TOTPEIIHOCTh PEe3yJbTaTOB MPSMBIX H3MEPEHUH,
000CHOBBIBAThH BBIOOP CrI0c00a M3MepeHUs (U3MEPUTENBHOTO pubopa);

— OIKCHIBaTh U3YYEHHBIE CBOMCTBA TeN M (PU3MUECKUX SIBICHUMN, UCIIONB3Ys (U3NUYECKUE
BEJIMYMHBI (CPEIHSISI U MCHOBEHHAsi CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM JBIIKEHHH, YCKOPEHHE,
YCKOpPEHHE CBOOOIHOTO TAJCHUS, UMITYJIbC TeJa, UMIYJIbC CHIIBI, IEPUOJ M YACTOTa KOJICOAHWUH,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, IMOKA3aTellb MPEIOMIICHHUS CPEIbl U Jp.), TIPU
OINMCAaHHUU TIPABUIIBHO TPAKTOBATh (PH3UUECKUIT CMBICIT HCIIOIb3yEMbIX BEJIIMYHH;

— XapakTepu30BaTh CBOWCTBA TeJ, PU3NYCCKUX SBICHUH U MPOIECCOB, MCIONB3Ys 3aKOH
COXPAaHEHHUs DHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPHUHIUI CYNEPIO3UIUUA CHJI, MPUHIIHI
oTHOcUTENbHOCTU [amunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITyJbca, 3akoH bepHyim,
3aKOH OTPaXEHUS W TPENOMIIEHUS cBeTa, (OpMyly TOHKOH JHMH3BI, TPHU OSTOM pa3IU4aTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M €0 MAaTEMAaTHUECKOE BBIPAKCHHUE;

— pemiath 3a7a4d 1Mo U3y4aeMbIM TeMaM Kypca, BEIOUpas COOTBETCTBYIOMIYIO (PU3UUYECKYIO
MO/IEJTb C MCIIOJIb30BAaHUEM 3aKOHOB M (POPMYJI, CBSI3BIBAIONINX (DPU3NICCKUEC BEIINIHHBI,

— MPOBOJUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, ONpeAeNss CpeaHee
3HAYEHHE W3MEpPSIEMOM BEIWYMHBI W TMOTPEIIHOCTh PE3YJBTATOB IPSIMBIX H3MEPEHHUH,
000CHOBBIBAThH BBHIOOP CrIoco0a U3MepeHust (M3MEPUTEIIBLHOTO MPUOopa);

— co0aro1aTh npaBuia TEXHUKU 6e30macHoro Tpyaa npu pabote ¢
7a0OpaTOpHBIM ~ 00OpYZOBaHMEM, XapaKTEpU30BaTh TNPHHLUN JCUCTBHS NPUOOPOB U
TEXHHYECKHX  YCTPOMCTB  (CIIMIOMETp, JaT4YUKU  TIOJIOKECHUS, PACCTOSHHS U YCKOPCHHUS,
pakera, OYKH, (poToammapaT, MHUKPOCKOII, TEJECKOI, CIEKTPOCKOIN, Kamepa Buibcona u np.),
UCTIONIB3YS OCOOCHHOCTH (PM3MYECKUX SIBICHWH, HEOOXOoAuMble (HU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH.

— OINHUCHIBaTh M3YYEHHBIC CBOICTBA TeN W (DU3UYECKUX SIBICHUH, MCIONB3YS (QU3UUECKHE
BEJIMYHMHBI (CPeIHsISI ¥ MCHOBEHHAsi CKOPOCTh Tella TMPH HEPaBHOMEPHOM JIBHXKEHHH, YCKOPEHHE,
YCKOpEeHHE CBOOOIHOIO MaJCHUsI, UMITYJbC Telld, UMITYJIbC CHIIBI, IIEPUOJ M YacTOTa KolieOaHuil,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHHS CPEAbl U 1p.), IPH



OINMCaHUU NPABUIBHO TPAKTOBATh (PU3HMUECKUI CMBICIT UCIIOIb3YEMbIX BEJIMUMH;

— XapakTepHU30BaTh CBOMCTBA TeJ, PU3NYECKUX SIBJICHUI U MPOLECCOB, UCIONb3Ys 3aKOH
COXpaHEHUsl DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHHUs, NPUHLMUI CYNEPHO3ULUU CHI, IPUHIUI
oTHOcuTenbHOCTH ['anuies, 3akoHbl HbroTOHA, 3aKOH COXpaHEHHs UMILyJbCa, 3aKOH bepHyuin,
3aKOH OTPaXXCHHS W MpPEJOMJICHUS CBeTa, (HOpMyNTy TOHKOH JMH3BI, NpPU 3TOM pa3nuyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOE BhIpaKEHUE,

— pemaTh 337a4d 10 U3y4aeMbIM TeMaM Kypca, BBIOMpasi COOTBETCTBYIOIIYIO (PU3UYECKYIO
MO/IJIb C MCIIOJIb30BAaHUEM 3aKOHOB U (POPMYJI, CBSI3bIBAIOLINX (PU3NUECKUE BEIINUHUHBI;

— MPOBOJUTH TPH HEOOXOAMMOCTH CEpPHUI0 TIPSAMBIX HM3MEPEHHH, ONpeeNss CpeaHee
3HAUYEHHE W3MEpPSIEMOM BEIMYMHBI W TMOTPEIIHOCTh PE3YJIbTATOB NPSIMBIX H3MEPEHUH,
000CHOBBIBAThH BBEIOOP CrIoco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOOopa);

— co0xroaTh IIpaBuJIa TEXHUKH 0e301acHOro Tpyaa npu pabore ¢
1a00paTOpHBIM ~ O0OPYAOBAaHHEM, XapaKTepU30BaTh MPUHLUMN JEHCTBHS NPHOOPOB |
TEXHUYECKUX  YCTPOWCTB  (CIIUAOMETp, JATYUKU IOJIOKEHHS, PACCTOSHUS U YCKOPEHHUS,
pakeTa, OYkH, (oToammapar, MHUKPOCKOI, TEJIECKON, CIEKTPOCKON, Kamepa Buibcona u mp.),
UCTIONB3Ysl OCOOCHHOCTH (DM3MYECKHMX SBJICHHM, HEOOXOAMMbIE (U3NYSCKUE 3aKOHBI U
3aKOHOMEPHOCTH.

— ONHCHIBaTh M3y4YCHHbIE CBOMCTBA TeNl U (PU3MUECKUX SIBJICHUH, HCIONB3Ys (hU3NYECKHe
BEJIMYMHBI (CPEIHsIsI U MCHOBEHHAsl CKOPOCTh Teja NP HEPaBHOMEPHOM JABMKEHHM, YCKOpEHHE,
YCKOpEeHHE CBOOOIHOTO MaJeHHsl, UMITYJIbC Tella, UMITYJIbC CHJIbI, IEPUOJ U 4YacTOTa KoJeOaHWH,
I'POMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKA3aTeNlb MPEIOMIIEHHs CPelbl U IIp.), IpU
OINMCaHWUU NPABUIBHO TPAKTOBATh (PU3HMUECKUI CMBICIT UCIIOIb3YEMbIX BEJINUMH;

— XapakTepHu30BaTh CBOMCTBA TeJ, PU3NYECKUX SIBJICHUH U MPOIECCOB, MCIONb3Ys 3aKOH
COXpAHEHUsl DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHHUs, IPUHLMUI CYHNEPHO3ULUU CHI, IPUHLIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbroTOHA, 3aKOH COXpaHEHHs UMITYJbCa, 3aKOH bepHyuin,
3aKOH OTPaXCHHMsS M MPEJOMJICHUS CBeTa, (HOpMyNy TOHKOH JMH3BI, NP D3TOM pa3inuyarb
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M €r0 MaTEMaTHUYECKOE BBIPAKCHHUE;

— pemaTh 337a4d 1O U3y4aeMbIM TeMaM Kypca, BRIOUpasi COOTBETCTBYIOIIYIO (PU3UYECKYIO
MO/IEJIb C MCIIOJIb30BaHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOLINX (PU3NUECKHE BEIINUHUHBL;

— MPOBOJUTH TNPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX HM3MEPCHHUH, ONpEIeNss CpeIaHee
3HAYEHHE W3MEPSIEMOM BEIWYMHBI W TOTPEIIHOCTh PE3YJbTATOB NPSIMBIX HW3MEpPEHHUH,
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOOopa);

— co0mroaTh IpaBuIIa TEXHUKH 0e301acHOro Tpyaa npu pabore ¢
1a00paTOpHBIM ~ O0OPYAOBAaHMEM, XapaKTepU30BaTh MPUHLUMN JCHCTBHS NPHOOPOB |
TEXHUYECKUX  YCTPOWCTB  (CIMAOMETp, JATYMKU  IOJIOKEHHS, PACCTOSHUS U YCKOPEHHUS,
pakeTa, OYkH, (oToanmapar, MHUKPOCKOI, TEJIECKON, CIEKTPOCKON, Kamepa Buibcona u mp.),
UCIIONB3Ysl OCOOCHHOCTH (DM3MYECKHMX SBJICHHN, HEOOXOAWMBbIE (U3NYCCKUE 3aKOHBI U
3aKOHOMEPHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumeHnoBanue pa3acejioB U

Ne TeM Kypca BHEYpOIHOi KonnyectBo ®opma padoThI/XapaKTepUCTHKA
HOBH JKAHH
n/n 4acoB Ocnosnoe conep ¢ AeSITeJIbHOCTH 00y4al0IIAXCs
JAesiITeJIbHOCTH
Pa3nen 1. ®u3uka 4 ee poJib B IO3HAHUHN OKPY Kalollero Mmupa
1.1 |®Puszmka — ocHOBA pa3BUTHUSA 3 JlocTrxeHus OTE€YEeCTBEHHOU Haykyi | I'pynmoBble mNpoeKTbl [0 WCTOPUM Pa3BUTHS
TEXHUKHU U TEXHOJIOTUI U TEXHUKHU KOCMOHABTUKH  (paboTa ¢  aHHOTHPOBAaHHBIM
CIIUCKOM pECypCcOB, BBIOOp TEMBI, MOJATOTOBKA
Y 3aI1Ta OPe3CHTALU)
1.2 |®usnveckrne BENUIHHBI 2 3mepenne (dr3HIecKrX BenuyuH. | [IpoBeneHue 3KcnepuMeHTA:
Knaccuduxanus  M3MEpPUTENBHBIX  TPHU- | o V3MepeHHe  TEMIEpPaTypsl  [pH  TOMOLIA
OopoB. [lorpemHOCTh MPSMOTO H3MEPEHHUS. JKHIKOCTHOTO TepMoMeTpa - JATIHKA
MHTepBagbHOE NpeACTaBICHUE TeMTepaTyphL.
morpemHocT  u3MepeHus.  [lonstue o
P p e lI3mepenue oObeMa TBEpAOrO Telld C MOMOILIBIO
MMOTPEITHOCTH KOCBEHHOTO H3MepeHus (Ha
MEH3YPKH, 3aIMCh MOTPEIIHOCTH U3MEPEHHS.
MpUMepe KOCBEHHOTO M3MEPEHUS pa3MEpPOB
e lI3mMepeHue pa3smMepoB  MajiblIX  OOBEKTOB C
MaJIbIX TE€JI MW KOCBCHHOI'O HW3MCPCHUSA
YKa3aHHUEM MOTPEIIHOCTH KOCBEHHOTO U3MEPECHHUS
o0BeMa TBEPAOTO Tela C IOMOIIBIO
MEH3YpKH). MeTon TpaHull Il  OICHKHU
[OTPELIHOCTH KOCBEHHOI'O
M3MEpEeHUs
MToro no pazaeny 5

Pa3nen 2. IleppoHayajbHbIe CBeleHHS 0 CTPOEHUM BelllecTBa

2.1

J[BMYKEHME YaCTHULl BELIECTBA

1

Nuddys3us. BpoyHoBckoe aBMKEHHE

IIpoBenenune 3KcnepuMeHTa:

e OneITBI 1O  HAOMIOAEHHWIO  OpOYHOBCKOTO

IBIKeHUS 1 quddy3nn.




Penrenue xadecTBeHHBIX 3aJa4 Ha 00BsACHEHHE

SIBJICHUM B YKM3HCHHBIX CUTyalusax

2.2

Arper ATHBIC COCTOSHUSA
BCIICCTBA

ArperaTHble COCTOSIHUS BellecTBa. [lonsaTue
0 KPHUCTAIUIMYECKHX H aMOP(HBIX
TBEPABIX TelTax. AHU30TPOIUS CBOWCTB

IIpakTH4eckas padora:

pemerTku

MOCTPOECHUE
NaCl wu nmpyrux
BEILECTB, OOBSICHEHUE aHM30TPOIHU CBOICTB

KPUCTAJUIMYECKON

IMToro no pazuaeny

Cuta TpeHUST CKOJTBKEHUS.
PaBHonelcTByIOIIAs CUIT

Pasznen 3. /IBuxkeHne u B3anMojaelicTBUE Tes
3.1 [MexaHuyeckoil IBMXKECHUE Cpenssisi CKOPOCTb. IlpoBeneHue 3KcnepuUMeHTA:
PasHple  CIOCOOBI  ONMCaHWS JIBWOKCHUs | e M3mepeHMe CpeIOHEH CKOPOCTH  (IBHMIKEHHE
(Tabauusl, rpapuKm). MOJIENU BIEKTPUYECKOTO aBTOMOOUIIS,
['paduxu 3aBUCHMOCTEN BEJIMYUH, CKOJIbXKEHHE OpyCKa 110 HAKJIIOHHOM IJIOCKOCTH U
ONMUCHIBAIOIINX PAaBHOMEPHOE JBHKECHHUE. ap.).
Omnpenenenue nyTH o rpaduky | o HccnenoBanue 3aBUCMMOCTH CPEOHENM CKOPOCTH
3aBMCHMOCTH CKOPOCTH OT BpEMEHH (i Opycka MpH ero JBMXEHUU BHU3 MO HAKIOHHOM
[paBHOMEPHOTO u HEPaBHOMCPHOT'O IIOCKOCTH OT YTJjia HAaKJIOHA IIOCKOCTH.
J(BIKCHUST) Pemenne pPacYeTHbIX 3axa4 BBICOKOTO,
OJIMMITMATHOTO YPOBHEH CIIO)KHOCTH Ha CPEIHIOI0
CKOpPOCTh, C WCHOJIb30BaHUEM TpaduKOB/TabIHI]
3aBHCHUMOCTH CKOPOCTH M IIyTH OT BpPEMEHH
IIpU PAaBHOMEPHOM U HEPABHOMEPHOM IBMKCHUU
3.2 [LmoTHOCTH CBs13b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B | PellleHue JIKCHEPUMEHTAJIBHBIX M PacUYeTHBIX
enquHuiie oO0bema BemecTBa. Cmecu U | 3aAa4  BBICOKOTO,  OJHUMIHAAHOTO  YPOBHEH
crutaBbl.  [loBepxHOCTHaS CIOKHOCTH Ha CPEIHIOI0 IJIOTHOCTB,
W TUHEWHAs TUIOTHOCTh MOBEPXHOCTHYIO U JIMHEHHYIO IJIOTHOCTD
3.3 |Cunbl. Bunsl cun Cuia ynpyrocTu. IIpoBeneHue 3xcnepuMeHTAa:

e lI3mMepeHne IKECTKOCTH OJHOW  TPYKUHBI U

KECTKOCTU ABYX INPYXKHWH, COCAMHCHHBIX MEKIY
coboit MMOCJICAOBATCIIbBHO WJIM IMApaJUICIIBHO.




e lccnenoBanue 3aBUCHMOCTH pacTsHKeHUS
MPY>KUHBI OT MacChl MOJBEIINBAEMBIX TPY30B.

e lccrmenqoBaHue 3aBUCUMOCTH  CHIIBI  TPEHMS
CKOJIBKEHMSI OT CHJIBl HOPMaJIBHOTO HABICHUS U
HE3aBUCHUMOCTH OT IUIOIIAAU  IIOBEPXHOCTU
CcKonbkeHMs.  lIpeactaBineHne — pe3yibTaToB
HCCJEeNOBaHUN B BHUAE TpaUKOB € yKa3aHHEM
MOrPEIIHOCTEN MPSMBIX U3MEPEHUM.

Pemienne  pacdyeTHBIX  3aJa4  BBICOKOTIO,

OJIMMIINAIHOTO YPOBHEN CIJIOKHOCTU c

MpUMeHEHUEM (HOpMYIT ISl U3YUCHHBIX CHII

IMToro no pazuaeny
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Pa3nen 4. laBienne TBepAbIX TeJ, JKMAKOCTEH M ra3os

4.1

I[aBJ'IeHI/IC TBEPAbIX TCII

4

dopMyna s BBIYUCICHUS  TaBJICHUS
TBepaoro Ttena. llepenaua naBieHUs B
TBEPJbIX TEJIax

HpOBenelme IKCIIEpUMEHTA:

e lccnenoBanue 3aBUCHUMOCTH JaBJICHUS,
OKa3bIBa€MOT0 YEJIOBEKOM Ha 1oJ, B
3aBHCHUMOCTH OT IUIOMIaAN OMOpHl (OOCHKOM, Ha
KaOJlyKkax | T. I1.).

HuauBuayansHblii npoekT «Kak BRIOpaTh 00yBB

JUTS 3I0POBBS 7>

PemieHue kadecTBeHHBIX M pacyeTHBIX 3a1a4

BBICOKOT'O, OJIMMIINAAHOTO YpOBHEH CIIOKHOCTH Ha

pacder JaBiIeHHs TBEPAOTO Tea

4.2

I'mapocraTuyeckoe JaBlIeHUE
B KUJIKOCTH

Dopmysia Uisl THAPOCTATHYIECKOTO JaBICHHUS
B kuakocTu. Manomerp. CooOmaroruecs
COCYIbI

IIpoBeneHue 3KCHepUMeEHTA:

e liccnenoBanre 3aBUCMMOCTH THIPOCTATHYECKOTO
JABJIEHUST B OKHIKOCTH OT TiIyOuHBI (C
nomompio  U-oOpazHoro maHOMeTpa
U TaTYHKA).




WNnHauBUAyaJbHbI MNPOEeKT 00 HcciaeqoBaHUN

MOpckux  rayoun  (Oarmckadbl,  Oatuchepsi,
rTyOOKOBO/THEIE KUBOTHEIE).

Pemrenne kadyeCTBEHHBIX M PACUYETHBIX 3a7a4
BBICOKOTO, OJUMITHAIHOTO YPOBHEH CIIOXKHOCTH Ha

JAaBJICHHUC B XXUIAKOCTAX

4.3 |AtMochepHOe AaBICHUE 1 BaBuCMMOCTb aTMocdepHoro nasieHusi otT | [IpoBegeHHe IKCIepHMEHTA:
BLICOTHI HAXl ypoBHeM Mops. Ipnboper amst | HaoGmronenue MIPOSIBIICHUS aTMocQepHOro
M3MepeHUs aTMOC(HEPHOTO IaBIICHUS NABICHUS
e lccremoBanrie  3aBUCUMOCTH  aTMOC(EpHOTO
JTaBIICHUS oT BBICOTHI OTHOCHUTEIBHO
MMOBEPXHOCTH 3eMJIH.
Pemrenne kayecTBEHHBIX 3aJay >KA3HEHHOTO
XapakTepa Ha aTMOc(epHoe JaBlICHHE
4.4 BrlTankuBaromas cuia 4 BrerTankuBaromas cuia, aeicreyromas co | [IpoBeneHue IKcmepuMeHTa:
CTOPOHBL  SKMAKOCTH — WIM  Td3a Had | o JfccnemoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT
forpyeHHoe B HAX Teno. Ilnasanue cynos 0o0beMa MOTPyKEHHOH B )KHIKOCTh YACTH Tela.
1 BO3IyXOIlTaBaHNC PeleHne KAa4eCTBEHHBIX M PACYETHBIX 32724
BBICOKOTO, OJMMIINAJAHOIO YPOBHEW CJIOKHOCTH Ha
BBITATKUBAIOIIYIO CHiIy, IUIABaHWE  Tel
Y BO3JTyXOIJIaBaHHUE.
HNuauBuayaabHbIe NPOEKThI 10  HCTOPUH
BO3JIyXOIUJIaBaHUSI U MIPUMEHEHHUIO COBPEMEHHBIX
a’poCTaToB
MToro no pazneny 12
a3ge 5. PaGora m MomHocTh. JHeprus
5.1 [[IpocThie MEXaHU3MBI 2 'YcnoBue paBHOBECHS pbruara. | IlpoBeneHue 3KCIepUMEHTA:
[Monucnacr. e [IpoBepka ycIOBUs PaBHOBECHUS phlYara.




[TpocTbie MEXaHU3MBI B TIpUpOAE
Y TCXHUKE

Pemenne 3KcnepUMEHTANBHBIX 3aJa4 Ha coe-
IUHEHHE OJI0KOB.

Pemenne KadyeCTBEHHBLIX 32144, CBSI3aHHBIX C
BBIABJICHUEM JICCTBUS TIPOCTBHIX MEXaHH3MOB B
pa3MYHBIX HMHCTPYMEHTaX U IPUCIOCOOJIEHHSX,
WCTIOJIB3YeMbIX B OBITYy W TEXHUKE, a TaKKe
B )KUBBIX OpFaHI/ISMaX

5.2 [3akoH coxpaHeHHs 2 Kunernueckass M NOTEHIUaNbHAsA JHEprus. | PelieHue KadYeCcTBEHHBIX H PaCYeTHBIX 3a7ady
MEXaHUYECKON SHEPTUU 3aKOH COXpaHEHUs MEXaHUYECKON SHEPIUH | BBICOKOTO, OJIMMITMAIHOIO YPOBHEH CIIOXKHOCTH Ha
NPUMCHEHUE 3aKOHA COXPAHEHUS MEXaHUYECKOM
SHEepPryun
HToro 1o pazaeny 4
OBHIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME




8 KVIACC

OJIHOTO arperaTHoro COCTOSIHUSI B JIpyroe
(TutaBieHMe W KpuUcTalu3anus (oTBeple-
BaHHUE), UCIapeHHE (KUIEHUE) U KOHJEHCa-
cyonumanusi W

1S, JecyOomManus).

M3meHenue BHYTPEHHEH SHEPIUHU IIPU

(da3oBeIX Tepexonmax. [ 'paduueckoe

HaunmeHnoBaHue
Ne KoaugectBo ®opMma padoThl/XapaKTepPUCTHKA
pa3ziesioB U TeM OcHoBHOe cofep:kaHue
n/m 4acoB JeATeJIbHOCTH 00y4aloIIuXCcs
y4eOHOro mpeaMera
Pazgea 1. TenuioBble siBJICHUS
1.1 |Crpoenue u cBOiCTBa 3 Mopenmu TBepAOTo, KUAKOTO U razoodpasHoro [IpoBeneHne KcnepuMeHTA:
BEILECTBA COCTOSIHUI BEIIECTBA. AnnoTponHsle | e BeipamuBaHue KpUCTAUIOB IMOBApEHHOW COJIH
MoU(DHUKAIMY YTIepoa. WJIM MEJTHOT'O KyIopoca.
[loBepXHOCTHOE HATSXKEHHE, CMayuBaHUE, IIpoBenenne H 00bsICHeHHE OIIbITOB,
KAWL PHBIE ABJICHUS. IEMOHCTPUPYIOIIMX TOBEPXHOCTHOE HATSHKEHUE,
Ko>(hGHIMEHT MOBEPXHOCTHOTO HATSKEHWs  |[KAITMIUISAPHBIE ABJICHUS U SIBJICHUSA CMAYMBaHUA.
JlabopaTopHasi padora o HU3MEPEHUIO
KO3(pULIIEHTa TOBEPXHOCTHOTO HATSHKEHUS.
PemeHne KayeCTBEHHBIX 3aa4 W BbINOJHEHHUE
KOHTEKCTHBIX 3aJaHUil
1.2 [TemoBoe paBHOBECHE 4 'Y nenbHast TEIUIOEMKOCTh BemlecTBa. IIpoBegeHue 3KcnepuMeHTa:
TermooOMeH M TemaoBOoe paBHOBecHe. 3akoH | e MccienoBanue nporecca TeI1000MeHa
HeroTroHa—PuxMaHa. YpaBHEHHE TEIIOBOTO MpYU CMEIIMBAHUY XOJIOAHON U ropsiuei BOJBbI.
Oananca PemieHne KadeCTBEHHBIX M PacYeTHBIX 3a4a4
BBICOKOI'O, OJIMMIIMAIHOTO YPOBHEN CIIOKHOCTU Ha
YpaBHEHUE TEIUIOBOro ©OajaHca U 3aKOH
HrroTona—Puxmana
1.3 |®a3oBble nEpexopl 4 I[Ipoeccsl  mpeBpaiieHust  BemiecTBa u3 [IpoBegeHne IKcnepuMeHTA:

e VccnenoBanue (a3oBbIX MEPEXOJIOB.
3amaHusa Ha OOBSCHEHUE IPOIIECCOB, CBSI3aHHBIX C
[IEpEeXOJOM BeEIleCTBA W3 OJHOIO arperaTHoro
COCTOSIHUS B APYTOE.
Pemenue PAacCYeTHBIX

3agavd BBICOKOTI'O,

OJIMMITHNAIHOI'O ypOBHeﬁ CJIOKHOCTH




MpCACTAaBJICHUC IIPOLCCCOB HArpcBaHUsA /
OXJIAXKACHHUA BCUICCTBA

1.4

TenaoBele ABUTATEIU

[MpuHOUIBI pabOTHl TEIUIOBBIX JIBHTaTENEH.
KT
MBUTATENIM W 3alllUTa OKPYXKAIOUIEH CpEIbl.

TCIIJIOBOI'O  IBHUIAaTCIIA. TennoBeie

TenaoBbie IIOTEPHU B TCIIOCCTAX

I'pynmnoBble NMPOEKTHI 10 TEMaM:

— TMPOTHO3WPOBAHUE 3KOJIOTMYECKUX TOCIEACTBUN
WUCIIOJIb30BAHUS  JIBUTATENIEll  BHYTPEHHETO
CropaHwusi,

— TMPOTHO3UPOBAHUE HKOJIOTUYECKUX TOCIEACTBUI
HUCTIOTH30BaHUS TETIJIOBBIX u TUJIPO-

AIIEKTPOCTAHIIUIM.

Pemenue pacyeTHBIX 3ajgau BBICOKOTO U

OJIMMITMAJIHOTO YPOBHEH CJIOKHOCTH Ha MNPUMEHEHHE

3aKOHA COXPaHCHWS W TIpeBpallleHUus] IHEPTUH

B MCXaHWYCCKHUX U TCIVIOBBIX IIpOLECCaX

HToro 1o pazaeny

14

Pa3nen 2. JieKTpUuYecKHe M MATHUTHBIE SIBJICHUS

COCOAMHCHHEC ITPOBOAHUKOB

2.1 [BapspkeHHBIE Tena 2 DNeKTpU3aIUS Ten. 3akoH  Kynona. [[IpoBeneHne 3KcrnepuMeHTa:
1 MX B3aMMOJICHCTBHE (DIIEKTPUYECKOE T10JIE e DyiekTpu3anus U OObSICHEHHE JICKTPU3ALNH TET,
B3aUMO/ICHCTBHUE 3aPSIKEHHBIX TEI.
Pemenue KAa4YeCTBEHHBIX 3aJa4  IMPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha 3JIEKTPU3AINIO
TpEeHUEM
2.2 |CoenuHeHus MPOBOIHUKOB 3 [MocnenoBarensHOE u napauiensHoe [[IpoBeneHHe IKCIEpPUMEHTA:

e [IpoBepka mpaBwiIa CIOXKEHUS HaNpsHKEHUH

opyu  IocjaeaoBaTCJibHOM  COCAUMHCHHMU  ABYX

pe3ucTopoB,  MpaBWiaa IS CHIBI  TOKa

MIpH MapauIeIbHOM COSAMHEHUH PE3UCTOPOB.
Pemenne PacyeTHbIX

3agavd BBICOKOTI'O,

OJIMMITHAJHOT'O ypOBHeI\/'I CJIOXKHOCTH Ha CMCHIaH-

HbIC COCOIUHCHUA ITPOBOAHUKOB




2.3 [Bakon Oma 4 OJIC B 1tenmu noctostHHOrO Toka. 3akoH Owma |[IpoBeaeHne 3KcnepuMeHTa:
JIs1 HOJTHOM Lenu i moiaHoM  uenu.  Pacyer  mpocTeix | e Ompenenenne OJIC W BHYTPEHHEro  COTMPO-
PIEKTPUUECKUX LeTeH THUBJICHUS UCTOYHHUKA TOKA.
e [IpoBepka BeInosgHEeHHs 3aKkoHa OMa [ MOIHOM
LIETIH.
Pemienne pacyeTHbIX 3aJa4 C UCIOJIB30BAaHUEM
3akoHa Oma 151 TIOJTHOM LieTH!
2.4 |PaboTa 3JIeKTPUYECKOTO 3 DIIEKTPUIECKHUE memi  u  moTpedutenu |[IpoBeneHne 3KcnepuMeHTA:
TOKa PICKTPUYECKON SHEPTHUH B OBITY e Omnpenenenune KIIJ[ HarpeBarens.
PemieHue kauyecTBeHHBIX 3aJa4 Ha OOBSICHEHHE
YCTpOMCTBA MW TIpUHLOMIIA JAEWCTBUSA JIOMAaIIHUX
AIIEKTPOHArPEeBATEIBHBIX IPHUOOPOB.
Pemenne pacueTHbIX KOMOMHMPOBAHHBIX 32124
BBHICOKOT'O, OJIMMITUATHOTO YPOBHEH CIIO)KHOCTH Ha
KII/I narpeBarens
2.5 MarHuTHbIE SIBJICHUS 4 JlelicTBMe MarHUTHOIO IOJIS HA NPOBOAHUK C [[IpoBeneHHe IKCIepUMEHTA:
TokoM. Cuna Amnepa M onpenencHue ce€ | e MccinemoBaHue —IEWCTBMS —MArHUTHOIO — IOJIS
HaIrpaBJICHUS. DJIEKTPOJBUTATENb ITOCTOSH- Ha MPOBOJHUK C TOKOM.
HOI'O TOKA. NuauBuayajbHble MPOEKTHI: PUMEHEHNE CHITBI
Cuna JlopeHla u onpeseicHue €€ Hampas- |Ammepa u  cuibl  JIOpeHIla B TEXHHYECKHX
NeHHsI. Y CKOPUTENN 3apsHKEHHBIX YaCTHI] YCTpOWCTBaxX
2.6 [DnexTpoMarHuTHas 4 Dnekrporeneparop. CrocoObl monydeHusi  ('pynmoBble MPOEKTHI 110 TEMAM:
VHTy KIS PIEKTPUUYECKOI IHEPTUH — 3JICKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HMCTOY-
HUKaX YHEPTHH;
— 9KOJIOTUYECKHE MPOOJIEMBbl SHEPreTHKH;
— TOTUIMBHBIE JIEMEHTHI U JIEKTPOMOOMIH
Wroro no pazaeny 20
OBIIEE KOJIMYECTBO 34

HYACOB 110 IPOI'PAMME




9 KJIACC

OpPOIICHHOTO
0] YTJIOM K TOPU30HTY

IO YIJIOM K TOPA3OHTY

HaumeHnoBanue
Ne KoauuyectBo ®opma padoThl/XapaKTepUCTHKA
pa3iesioB U TeM OcHoBHOe cofiep:kaHue
n/m 4acoB NeATeJIbHOCTH 00y4aloIuXcs
y4eOHOro mpeaMera
Pa3znesn 1. Mexannuyeckue siBJIeHUS
1.1 |CriocoObI onricanust 3 ['paduueckass wuHTEeprpeTanus YyckopeHus, Pemenue  rpauueckux  3aJa4  BBICOKOTO,
MEXaHUYECKOTO CKOPOCTH, TPOMIEHHOTO NYyTH M TMepeMe- |OJIMMIIMAJHOTO0 YPOBHEH CJIOKHOCTH Ha pPaBHO-
IIBUYKEHUS. [IEHUsT U1 [PSIMOJIMHEHHOIO  PaBHO- [YCKOPEHHOE JIBUKEHUE
PaBHOYCKOpEeHHOE YCKOPEHHOTO JBUKCHHUSI.
MPSIMOJIMHENHHOE OrnpeneneHue TPOUAEHHOTO MYTH U YCKO-
IIBUYKEHUE. peHuss  JABWXKEHHS Tena 1o  rpauky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
[PSIMOJIMHENHOT O JIBUOKEHUS Tena
OT BPEMEHH
1.2 |[IBmxenue Tena mo 4 Jlunamuka u KMHEMAaTHKa tena, |[IpoBeneHne 3kcnepuMeHTa:
HaKJIOHHOM JBIDKYILIETOCS BBEPX M BHM3 I10 HAKJIOHHOM | e OmpeaeiceHUE YCKOPEHHS Tejla IpPH pPaBHO-
[JIOCKOCTH [JIOCKOCTH YCKOPEHHOM  JIBMKEHUM 1O  HAKJIOHHOM
TJIOCKOCTH.
e lccnenoBaHne 3aBUCUMOCTH IIyTH OT BPEMEHU
pu paBHOYCKOPEHHOM JIBOKEHAHN 6e3
HavYaJIbHOW CKOPOCTH.
Pemienne KayecTBEHHBIX M PacyeTHBIX 3a7ay
BBHICOKOTO M OJIMMIHUAJHOTO YPOBHEH CIOKHOCTU Ha
IBH>KEHUE 110 HAKJIOHHOMW IJIOCKOCTH
1.3 |[/IBmxenue Tena, 3 JliHaMuKa ¥ KWHEMAaTuKa Tefa, OpomenHoro  [[IpoBeneHne KCHepUMEHTA:

e liccinenoBanve IBMKCHHUS Teila, OpPOIICHHOTO
MOJT YTJIOM K TOPU30HTY.

Pemienue PAaCYE€THBIX 3agavd BBICOKOI'O,

OJIMMITHAIHOI'O ypOBHefI CJIOKHOCTHU




1.4 |/IBmxenue 2 JInHeiHass CKOpOCTb, YIJIIOBas CKOpPOCTb, [IpoBeqeHne 3KcnepuMeHTa:
10 OKPY>KHOCTH ICPHOJ " qacTora oOpauieHus | o V3amMepeHue nepruo/ia u 9acTOThl OOpaIeHUs
npu paBHOMEPHOM JIBUYKCHU U o TeJia 0 OKPY>KHOCTH.
OKPY>KHOCTH. LleHTpOCTPEMUTENBHOE [PelieHne KAYeCTBEHHBIX H PACYETHBIX 3a1a4
YCKOpEHHUE.
[ToHsiTHE O TAaHTEHIIMATHHOM YCKOPEHUH
1.6 [Bakon bepnynnu 5 I[logbeMHasi cuiia Kpblia caMoJieTa IIpoBeneHHne 3KCIEPHMEHTA:
e OmbIThI, IEMOHCTPUPYIOIIHE JICCTBUE 3aKOHA
Bbepnynnu, u ux oObscHeHUE.
['pynmnoBble MPOEKTHI 10 TEMaM:
—  UCTOPHS Pa3BUTHUSL OTEYECTBEHHOM TIpakaaH-
CKOM aBHAIlHU;
— Cy/Ja Ha NOJIBOJIHBIX KPbUIbSIX;
— AQHTHKPBUIO Ha CKOPOCTHBIX aBTOMOOWMIIAX
1.7 [3akoHbI cOXpaHEHUs 3 Yirpyrue u Heynpyrue CToiakHoBeHus. 3akoH ([IpoBeneHue IKCepUMEHTA:
COXpaHEHUs UMIIyJlbca. 3aKOH COXPAHEHUs | e l3MepeHME  KUHETUYECKOM  DHEPrHH  Tela
MexaHndeckod »sHepruu. KonHcepBaTuBHBIE O JITMHE TOPMO3HOTO MYTH.
cuibl. OOG0CHOBaHHE TPUMEHUMOCTH 3aKOHOB |PemmeHue PACUYETHBIX 3aja4 BBICOKOTO,
COXpaHECHUS OJINMITHAJTHOTO YPOBHEH CIIOKHOCTH
Wroro no pazaeny 20
Paznen 2. Mexanuveckue KoJe0aHUSI M BOJIHbBI
2.1 |MexaHn4ecKue BOJIHBI 4 CelicMHUYeCKH€E BOJIHBI. IlpoBeneHune uccaeT0BAHUIA.

3BYyK, HH(}Pa3BYK H yJIbTPa3ByK

e AHanu3 JaHHBIX O PETUCTPALMH 3€MJIETPACECHUIN
Y B3PBIBOB C IIOMOIIBIO CEHCMHUYECKUX BOJIH.

IpaHuIL
YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX KOJICOaHUH.

e DKCHEpUMEHTAJIbHOE  OIpeJeieHUe
['pynnoBbie MPOEKTHI 110 TEMaM:
HCIIOJIb30BaHUE 3ByKa (YJIbTpa3ByKa) B
TEXHHUKE (IXO0JIOKaLKs, YIbTPA3BYK B MEAUIIMHE

v JIp.);

3BYKH B IIPUPOJIE




Hroro no pazaeny




Paznen 3. DileKTpOMArHUTHOE T0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

YACOB 11O N1IPOI'PAMME

3.1 [[Ikana 3 [Tomydenue AJIEKTPOMarHUTHBIX BOJH |['pynmnoBble MPOEKTHI IO TEMAaM:
PIIEKTPOMAarHUTHBIX BOJIH [Pa3HBIX YaCTOT — TPOSIBIIGHUS DJIEKTPOMArHUTHOTO  W3ITyYCHHSI
B IIPUPOJIE;
— TpUMEHEHHE SJIEKTPOMArHUTHOTO HW3IIyYSHUS
B TEXHHUKE
Utoro mo pazaeny 3
Pa3nen 4. CBeToBbIE SIBJICHUS
4.1 Ulunzel 4 Dopmyna TOHKOM JmH3BL [locTtpoeHue |[IpoBeaeHmne IKcnepuMeHTa:
M300pakeHU, CcHOpPMHUPOBAHHBIX TOHKOI | e OmpenerneHue (dhokycHOrO paccTosHUs
ITHH30M Y ONTUYECKOM CHIIBI COOMpPAOLLIEH JINH3BI.
JKcnepuMeHTAJIbHOE HCCJIeJ0BAHNEe 3aBUCUMOCTH
CBOMCTB  M300paXK€HW B  TOHKOM  JIMH3E OT
paccTOSTHUSL MEXIY JHMH30M M HMCTOYHUKOM CBETa.
JKCIepMMEeHTAJIbHOE HCCIeJ0BaHMe H3MEHEHUS
ONTUYECKOM CHIIBI IIPU CJI0KEHUU TOHKHUX JIMH3.
Pemenne 3aga4 BbICOKOT0, OJJMMITMAHOTO yPOBHEH
CIIO)KHOCTH Ha TIOCTPOCHHE B JIMH3aX
1 (OpPMyYITy TOHKOU JIMH3BI
4.2 [Paznoxenue 6enoro 2 Kosddumuentsr orpaxkenusi, mnoriomenus, [[IpoBeaeHue u 00BbsICHeHHUE ONBITOB 110
CBETa B CIIEKTP MPOIyCKaHUsI JIydel pa3HOro IBETa Ha [BOCIPHSTHUIO IIBETA MMPEAMETOB PH UX HAOIIOICHUH
[Pa3HBIX BEIIECTBAX Yepe3 IIBETOBbIC (PMIIBTPHI (LIBETHBIC OYKH).
Pemenne kavyecTBeHHBIX 3a1a4
4.3 |BonHOBBIE CBOICTBA 1 Nurtepdepeniuss u audpakuus 3BYKOBbIX  [[IpoBeaeHHe IKCIepHMEHTA:
CBCTA BOJIH. Hurepdpepennmss  u  audpaxuus | e HaOIOJCHHE SIBJICHUU uHTEpPEpEHITNU
CBETOBBIX BOJIH 1 qudpakiuy CBeTa
HToro 1o pazaeny 7
OBIIEE KOJIMYECTBO 34




KaJ'ICHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE

7 kJiacc
Tema ypoka KoJsn4yecTBo 4acon Jarta uzyuenust
Bcero HN3yuenune IIpakTH4yeckue
MaTepuaja padoTsl

dusMKa ¥ ee poib B MO3HAHMH OKPYKaroIero mupa. Paano u 1 1

TEJIEBUICHUE.

Hayka 1 6€301acHOCTb JIFOACH. DKOHOMUS PECYPCOB. 1 1

HckyCCTBEHHBIC KPUCTAIUIBI M TOJUMEDHI.

®du3rKa — OCHOBA PA3BUTHUS TEXHUKU U TEXHOJIOTH. 1 1

JlocTHKeHUsT OTEUECTBEHHOM HAYKU U TEXHUKU.
HCHOHBSOB&HI/IG HOBBIX TeXHOHOFI/Iﬁ.

dusnyeckne BeTUUMHBI U UX u3MepeHue. Knaccudukarms 1 1
W3MEPHUTENBHBIX TPHOOPOB. IlorpenHocTs npsMOro n3MepeHus..
HHTepBanbHOE IPECTABICHUE IOTPEIIHOCTH H3MEPEHHs.

Tpaxmuuecxue pabomei: «3MepeHne o0beMa TBEPIOTO Teja ¢ 1 1
MIOMOIIIBIO0 MEH3YPKH, 3aMUCh MOTPEITHOCTU U3MEPEHUS.
«3mepeHus pazMepoB MabIX 0OBEKTOB C yKa3aHHEM
MOTPENTHOCTH KOCBEHHOTO M3MEPEHUS.

JBrxenne yactuil Beniectsa. Juddysus. 1 1
BpoyHoBcKoe BMXEHHE.

Pewenue kauecmeennvix 3a0ay Ha OObICHCHHE
SIBJICHUH B )KU3HEHHBIX CHUTYaIHSIX.

ArperaTHble cocTosiHUSA BemiecTBa. [lonarue o 1 1
KpUCTaJUIMYECKUX W aMOP(]HBIX

TBEPIBIX Teldax. AHM30TPOIUS CBOWCTB.

Ipaxmuueckasn paboma: «IlocTpoeHne KPUCTATUTMYECKOM
pemetkn NaCl u gpyrux Bemects, 00BsICHEHHE aHU30TPOITHA

CBOWCTBY.
Mexanndeckoe asmxeHue. [1yts u Bpems. CKOpOCTb. 1 1
PazHbIe CITOCOOBI ONTMCaHUS NBYKCHUS (TaOJIHITBI, TpaduKH). 1 1

I'pacdukn 3aBUCUMOCTEH BETMYHH, OTTHCHIBAIOIITIX
paBHOMEPHOE ABIKCHUE.




10

Pewenue kxauecmsennvix 3a0au Ha ONPENECICHAE ITyTH TIO
rpaduKy 3aBUCUMOCTH CKOPOCTH OT BpeMeHU (AJis
PaBHOMEPHOT'O U HEPAaBHOMEPHOI'O IBUKECHMSI)

11

CpenHsisi CKOPOCTb.

Tlpakxmuuecxue pabomwi: «VI3mMepeHne CpeTHE CKOPOCTH
(mBMYKEHME MOJIETTH DIEKTPUUSCKOTO aBTOMOOMIIS,
CKOJIb)KEHHE OpycKa M0 HAKJIOHHOM TUIOCKOCTH U AP.»
«ccnenoBanue 3aBHCUMOCTH CPEIHEH CKOPOCTH OpycKa Ipr
€ro IBM>KCHUU BHU3 110 HAaKJOHHOH IIOCKOCTH OT yria
HAaKJIOHA IJIOCKOCTH.

12

Pewenue kauecmeennvix 3a0au Ha CPEJHIOIO CKOPOCTb, C
HCIIOJIB30BaHUEM TPa(QUKOB/TabIUIl 3aBUCUIMOCTH  CKOPOCTH
U IyTH OT BPEMEHH NPH PAaBHOMEPHOM U HEPaBHOMEPHOM
JIBYDKCHUH.

13

[MnotHOCTH. CBSI3b MIIOTHOCTH C KOJIMYSCTBOM MOJICKYJI B
enuHuIle oorema Berectsa. CMeC ¥ CIUIaBHIL.

14

IToBepxHOCTHAs U JIMHEWHAs [UIOTHOCTb.
Pewenue kxauecmeennvix 3a0au Ha CPEIHIOID IUIOTHOCT,
MOBEPXHOCTHYIO M JIMHEHHYIO INIOTHOCTB.

15

Cwibl. Bunel cui. Jledhopmarus — usmeHenne ¢popmsl. Crna
ynpyroctu. PaBHoJieliicTBYIOIIAsH CHJL.

16

Ilpakmuuecxue pabomei: «I3MepeHre KECTKOCTH  OJHOU
MPY>XUHBI U )KECTKOCTH ABYX MPY>KUH, COSTUHEHHBIX MEXITY
co00l TOCIIeIOBATEIbHO WM TMapajlIeIbHOY.
«HMccnenoBanne 3aBUCUMOCTH PAcTSKEHUSI IPYKUHBI OT

MacCChI MOABCIINBACMBIX T'PY30B».

17

Cuna TpeHusl CKOJIbKEHUS.

Ilpakmuuecxas paboma: «VccnenoBanme 3aBUCUMOCTH CHITBI
TPEHUSI CKOJIBKEHHUS OT CHUIIBI HOPMAJIBHOTO JTaBJICHUS U
HE3aBHCUMOCTH OT IIOIIAN TOBEPXHOCTH CKOJIBKEHHUS.
[IpencraBienue pe3ynbTaTOB UCCIEAOBAHUN B BUIE TPApHUKOB
C YKa3aHHUEM IIOIPELIHOCTEUN OPSIMbIX H3MEPEHUMNY.

18

Pewenue kauecmeennwix 3a0au ¢ npuMeHeHueM (hpopmyt i
HM3yYEHHBIX CHIL

19

HaBnenue TBepabix Ten. Cuna paBneHws. Popmyna s




BbBIYUCJICHUSA AABJICHUSA TBCPAOro TCia.

20

Pewenue kauecmeennvix 3a0ay Ha pacyeT gaBJICHUSA TBEPAOI'O
TCa.

21

Hepenaqa JaBJICHUA B TBEPAbIX TCIax. Croco0nI
YMCHBIICHUSA WJIW YBECIIMYCHUA TaBJICHUA.

22

Tlpaxmuuecxas paboma: «VccnenoBaHnue 3aBUCUMOCTH
JIaBJICHUS, OKA3bIBAEMOT0 YEJIOBEKOM Ha oJI, B
3aBUCHMOCTH OT ILTOIIaAH Ornopkl (OOCHKOM, Ha KaOJIyKax U T.
IL.)».

23

FI/I,Z[pOCTaTI/I‘-IGCKOC JaBJICHHUEC B X XUJIKOCTH. 3aBUCHMOCTb
JAaBJICHUA B JXUJAKOCTH OT FHY6I/IHLI IOTPYKEHU B HEC.

MaHowmeTp.

24

CooO0rmarommecs: COCyabl.

IIpakmuueckas paboma: «ViccienoBanne 3aBUCUMOCTH
THAPOCTATHYECKOTO JABJICHUS B JKUAKOCTH OT TIyOWHEI (C
nmomomplo  U-00pa3HOr0  MaHOMETPA U AaTUHKA)».

25

®opmyna I8 THAPOCTATUYECKOTO ABJIEHHS B JKHUJKOCTH.
Pewenue kauecmeennwix 3a0au Ha NaBIECHHUE B JKUIKOCTSIX.

26

ATMocdepHOe naBieHHe. 3aBUCUMOCTB aTMOC(epHOTO
JIaBJICHUS OT BBICOTHI HAJl ypoBHEM Mops. [Tpubops! mis
n3MepeHns aTMochepHOTO JaBJICHHUS.

Pewenue kauecmseennvix 3a0ay4 )KU3HEHHOTO XapakTepa Ha
aTMoc(epHOE JaBJICHHE.

27

JelicTBrE KUAKOCTH U Ta3a Ha MOIPYKEHHOE B HUX TEJIO.
BrrtankuBaromas (apXuMe10Ba) CHja.

28

Tlpaxmuuecxas paboma: «ViccnenoBaHue 3aBUCUMOCTH Beca
TeJIa B BOJIC OT 00beMa MOTPYKEHHOHN B KUJKOCTh YaCTH TEJIaY.

29

3akoH Apxumena. YclIoBuUe MIaBaHus TeNl B )XKUAKOCTH. [1naBanue
cynoB. Bo3nyxonnasanue.

30

Pewenue kauecmeennvix 3a0au Ha BBITAJIKMBAIOIIYIO CHUITY,
IJIaBaHUC TCJI M BO3AYXOILJIaBAHUEC.

31

[Ipocteie Mmexanu3mel. [lonmucnact. [Ipocteie  MexaHU3MBI B
MIPUPOJIE ¥ TEXHUKE.
Pewenue kauecmeennvix 3a0a4, CBSI3aHHBIX C BBISBICHUEM




I[el\/’ICTBI/IH OPOCTHIX MEXAHU3MOB B PAa3JIMIHbIX HHCTPYMCHTAX
" HpI/ICHOCO6J'ICHI/I$IX, HCIIOJIb3YEMBIX B 6BITy N TCXHHKC,
da TaK¥XXC B )XUBbLIX OpraHmui3max.

32

VYciioBHE paBHOBECHS pblUara.
Ipaxmuueckasn paboma: «IIpoBepka ycioBusi paBHOBECHS
pbIuaray.

33

Mexannueckas sHeprusi. Kunetnyeckas ¥ moTeHIMaIbHas
sHeprus. [IpeBpanieHrue 0JHOro Bujla MEXaHMYECKO I3HEPTUU B
JIPYTOM.

34

3akoH COXpaHCHUSA SHEPTHUU B MEXAHUKE.

Pewenue xauecmeennvix 3a0ay Ha OPpUMCHCHUC 3aKOHa
COXpaHEHUS MEXaHWYECKOW PHEPruu.

HToroBoe TecTUpOOOBaHHUE.

KoaunuecTBo yacoB

34 25

KaHeH}IapHO-TeMaTI/I‘leCKOG IJIAHUPOBAHUE

8 kiace

Tema ypoxa

Koan4yecTBO 4acoB

Bcero HN3yuyenune
MaTepuaJa

IIpakTH4yeckue
padoThl

Jata usyvenus

CtpoeHue u CBOMCTBA BellecTBa. Mojiesu TBEpAOro, KUIKOTO
M Ta3000pa3HOr0 COCTOSTHUM BEIIECTBA. AJUIOTPOITHBIC
MOJIU(DUKAIINY YTIIepOoa.

[ToBepXHOCTHOE HATSDKEHHUE, CMAYHBAaHUE, KAITMILIIPHBIC
siBieHus. KoapGUIMEeHT MOBEPXHOCTHOTO HATSHKCHUSL.
Tlpaxmuueckast paboma 1o n3MepeHno ko3 uimenTa
IMOBEPXHOCTHOTO HATSDKCHUSL.




Pemienue xauecmeéernmnvlx 3a0ay W BBIIOJIHEHUE
KOHMEKCMHbIX 3A0AHUIL.

VY nenbHas TEIIOEMKOCTh BeliecTBa. Termioo0MeH U TeII0BOe
paBHOBECHE.

Ipaxmuueckas paboma. «VccnenmoBanue  mpoiecca
TEIIOOOMEHA MPU CMEIIMBAHWUU XOJIOJTHON U TOPSYCH BOJIBDY.

3akon Hprorona—Puxmana. YpaBHeHue TemioBoro dananca.

Pewenue kauecmeennvix 3a0a4 Ha ypaBHEHHE TEIIOBOTO
OanaHca W 3aKoH HproTtoHa—Puxmana.

[Ipomteccel  mipeBpallleHHsi  BEIIECTBAa M3 OJHOTO
arperaTHOro COCTOSIHUS B IpyToe (IUIaBICHUE U
Kpuctainu3anus (0TBeEpAeBaHue), UcniapeHue (KUMeHne) u
KOHJICHCAIIUsI, CyOIMMaItus M IeCyOIuMaItus).

Ilpaxmuueckasn paboma Ha 0OOBSICHEHUE ITPOLIECCOB,
CBSI3aHHBIX C IIEPEXOIOM BELIECTBA U3 OJHOIO arperaTHOro
COCTOSIHMSI B IPYTOE€.

10

W3menenne BHYTpeHHEH SHepruu mnpu (a3oBBIX Iepexoax.
I'paduueckoe mpencraBieHue MPOLECCOB
HarpeBaHusl/OXJIaKICHHUI BEIIECTRA.

11

Pewenue kauecmeennwvlx 3a0ay H a Trpadudeckoe
MIPEJICTaBJIEHUE MPOLIECCOB HATPEBAHMS/OXJIAXK/ICHHUS BEIIECTBA.

12

TermmoBbie aBuraTenu. [IpuHIAITBI paOOTHI TETLTOBBIX
nsuraresneit. KITJ[ TemmoBoro aBurartens.

13

TeroBple ABUTATENTH W 3alUTa OKPYXKAIOIMICH CPEIbL.
TemnoBble MOTEPHU B TEIIOCETSIX.

14

Pewenue pacdemmuvix 3a0auy Ha IPUMCHCHUC 3aKOHA
COXpaHCHUA U INPEBpalll€HUA OSHEPIUHU B MEXAaHHUYCCKUX U
TCIUIOBBIX ITPOLECCaX.

15

3apspKeHHBIC Tella U MX B3aHMOJICHCTBHE.
Onexrpusanus Ten. 3akoH Kynona. Dnekrpudeckoe moure.

16

Pewenue kauecmeennwix 3a0au MPaKTUKO-
OPHMEHTHPOBAHHOI'O XapakTepa Ha 3JEKTPU3ALUIO TPCHHEM.

17

IlocnegoBarenpHOE U napajjieJibHOC COCAIUHCHUE
MOPOBOAHUKOB.

18

Pewenue xauecmeennvix 3a0ay Ha CMEIIAHHBIC COCOMHCHMUS




IIPOBOJHUKOB.

19

Tlpaxmuueckas paboma: «IIpoBepka mpaBuiia CIOKCHUS
HaNPsHKEHUH MPU MOCIEA0BATEIFHOM COSIMHEHUH ABYX
pe3UCTOpOB, TpaBWJIa Il CHJIBI  TOKa IPH
[MapaJuIeIbHOM COSTMHEHHUH PE3UCTOPOBY.

20

3J1C B 111 MOCTOSTHHOTO TOKA.

Omnpenenennie 3/IC 1 BHYTPEHHETO COIPOTHUBIICHUS
HMCTOYHHKA TOKA.

21

3akon Oma 1t ToHOM 1enu. PacyeT mMpoCThIX AIEKTPUIECKUX
Hemne.

22

Tlpaxmuuecxas paboma: «I1IpoBepka BHIIOIHCHUS 3aKOHA
OmMa U1 OJTHOHU LEINY.

23

Pewenue pacuemmuvix 3a0au ¢ MCNOIb30BaHUEM
3akoHa OMa U1 DOJIHOM LIENH.

24

Pabora 31eKkTprdecKkoro Toka. DJIIEKTPUISCKHE IS |
MOTPEOUTEIH JICKTPUUCCKON SHEPTUHU B OBITY.

25

Pewenue kauecmeennvix 3a0au Ha 0oOBSICHEHNE YCTPONCTBA U
MNpUHIMIIA HCﬁCTBHH JAOMalllHUX 3JICKTPOHArpeBaTCJIbHbIX
pHUOOPOB.

26

Pewenue pacuemnvix kombunuposanuwix 3a0au
BBICOKOI'0, OJIUIMITHAHOTO YpoBHEH ciioxHocTH Ha KII1/]
HarpesaTesist

27

MarauTHOe AelicTBUE ToKa. HaOmroneHrne MaraiuTHOro JeHCTBUSA
ToKa. /[eiicTBHe MaruuTa Ha TOK. JlelicTBHe MarHuTa Ha
MIPOBOJTHUK C TOKOM.

28

IHpaxmuueckasn paboma: «VccnenoBanue OecTBUS
MAarHUTHOTO TIOJIsl HA TIPOBOJIHHUK C TOKOMY.

29

Cuna AMriepa u onpeiesiCHUE e¢ HalpaBJICHHS.
DNeKTpOABUTaTeh MOCTOSIHHOTO TOKA.

30

Cuina JlopeHlia 1 omnpeaeneHrne ee HampaBleHUs. Y CKOPUTEIH
3apsKEHHBIX YacTHIL

31

I'mnoreza Papaznes 0 CBSI3U DIEKTPUYECKMX M MarHUTHBIX
noJsiel. DnekTpomarautHoe nosie. OnbiTel Papases.

32

OneKkTpoMarHuTHas UHAYKIUs. IHIYKIIMOHHBIHN TOK.




33 Onekrporedeparop. CrnocoObl MOTy4YeHUs PICKTPUUECKON 1 1
DHEPIUH.
34 Htorosoe TectupoBaHue. 1 1
KoaundecTBO 9acoB 34 28 6
KaJ'IeHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE
9 kace
Ne Tema ypoka KoJsn4yecTBo 4acon Jarta uzyuenust
n/n Bcero HN3yuenune IIpakTH4yeckue
MaTepuaja padoTsl
1 Mexannueckue siBiieHus1. CriocoObl ONMCaHUsI MEXaHUYECKOTO 1 1
JIBIDKECHHUSL.
2 PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE JBUKCHUE. 1 1
3 Pewenue epaguueckux 3a0au BBICOKOTO, OJIMMITHATHOTO 1 1
YPOBHEH CII0)KHOCTH Ha PABHOYCKOPEHHOE ABHKECHHE.
4 JIBHKEHHE Tea 110 HAKJIOHHOM TIJIOCKOCTH. 1 1
5 JuHamMuKa ¥ KHHEMaTHKa Tela, JIBIKYIIErocsl BBepX U BHU3 1 1
110 HAKJIOHHOU MJIOCKOCTH.
6 Ipaxmuuecxkue pabomol: 1 1
«Ompefenenne YCKOpPEeHHUs Tejda TP PaBHO-YCKOPEHHOM
JIBIDKEHUH 10 HAKJIOHHOM MJIOCKOCTI.
«HccnenoBaHne 3aBUCUMOCTH IYTH OT BpPEMEHM IIpHU
PAaBHOYCKOPEHHOM ABMXKCHUH 0€3 HauaJIbHOU CKOPOCTH.
7 Pewenue xauecmeennvix u pacuemuvix 3a0a4 BBICOKOTO H 1 1

OJIMMITHAJHOT'O ypOBHeﬁ CJIO’KHOCTH HAa ABHXXCHUC I10




HAaKJIOHHOH IIJIOCKOCTH.

JBrxeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPH30HTY.
Ipaxmuueckas paboma: «VccaenoBanue IBKCHUS Tela,
OpOITIEHHOTO TIOJT YTIIOM K TOPHU30HTYY.

JluHamuKa ¥ KHHEMaTHKa Tea, OpOIMIEHHOTO O] YTIIOM K
TOPHU30HTY.

10

Pewenue pacuyemmnsvix 3a0au BBICOKOI'O, OJIMMITHAIHOI'O ypOBHCﬁ
CJIOKHOCTH.

11

JIBr>keHre no OKpyKHOCTH. JInHelWHas CKOpOCTh, yIiioBast
CKOPOCTb, TIEPUOJ, M YacTOTa OOpAIlCHUS ITPU PABHOMEPHOM
JIBUYKEHUU 10 OKPY>KHOCTH.

Ipaxkmuueckas paboma: VI3amepeHne neproia U 9acTOThI
00palleHus Tena M0 OKPYKHOCTH.

12

HentpoctpemurensHoe yckopenue. [lonsarue o
TAHI€HIUAJIBHOM YCKOPEHHH.
Pewenue pacuemnulx u kauvecmseHnvlx 3a0ay.

13

3akoH bepaymnu. [logpemMHas cuiia Kpbljla caMoJIeTa.

14

Hcropust pa3BUTUSL OTE€YECTBEHHOM T'pakIaHCKOW aBUAIIUH.
CoBpeMeHHBIC JICTaTEIbHBIC alllapaThl.

15

Cy/a Ha TOJABOHBIX KPBUTbSIX. AHTHKPBIJIO Ha CKOPOCTHBIX
ABTOMOOWIIAX.

16

JIBMKEHHE N0€3/1a Ha MITKOM MOJIYIIKE.

17

Tlpaxmuueckue pabomet, TEMOHCTPUPYIOIINEC JICHCTBUE
3akoHa bepHyIH, 1 X 0OBICHEHUE.

18

3aKoHBI COXpaHeHHS. 3aKOH COXPaHCHHS UMITYyIhca. 3aKOH
COXpaHEHUs MEXaHUYECCKON DHEPIHH.

19

Ipaxmuueckas paboma: «I3mepeHre KMHETHYECKOH SHEpPruu
Tena 1o JUTMHE TOPMO3HOTO MYTH.

20

Konceprarupubie critbl. O60CHOBaHNE TIPUMEHUMOCTH
3aKOHOB COXPaHCHUS.

Pewenue pacuemmvix 3a0au BHICOKOTO, OJTUMITHATHOTO
YPOBHEH CIIOHOCTH.

21

MexaHu4deCcKre BOIHBI: IPpOaAOJIBHBIC U ITOIICPEYHBIC.

22

CBolicTBa MEXaHUYECKHUX BOJH. /IJIMHA BOITHBI U CKOPOCTH €€
pacrpocTpaHeHusl.




23

CelicMuueckre BOJIHBL. 3BYK, HHPPA3BYK H yJIbTPa3BYK.

24

IHpaxmuueckue pabomuvl.: « AHANIU3 JAHHBIX O PETUCTPAIUN
3EMJIETPSICEHUH U B3PBIBOB C MOMOIIBIO CEICMUYECKUX BOJIHY.
«OKCIEPUMEHTAIBHOE OIIPEIEIICHUE I'PaHUL] YaCTOTEI
CIIBIIIUMBIX 3BYKOBBIX KOJICOaHMID.

25

QHCKTPOMEII‘ HUTHOC II0JIC U 3JICKTPOMArHUTHBIC BOJIHBI.
CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH.

26

IIIkana snekTpoMarHUTHBIX BOJIH. [Tomydenue
OJICKTPOMAIrHUTHBIX BOJIH PAa3HbIX YaCTOT.

27

Pewenue pacduemmnvlx 3a0ay Ha OMpeACICHNUEC YaCTOThI U AJIMHBL
BHGKTpOMaFHHTHOﬁ BOJIHEI.

28

JIunzel. Xon nyueit B mna3ax. [lonydyenue nzobpakeHuit c
MOMOIIBIO cOOMpAroIIel U paccenBaroLIeH JINH3.

29

®dopwmyia Tonkoi muH3EL. [locTpoeHne n300pakeHui,
cOpMHUPOBAHHBIX TOHKOH JTMH30M.

Pewenue 3a0ay BEICOKOTO, OJTUMITHATHOTO YPOBHEH
CIIO)KHOCTH Ha IOCTPOCHUE B JIMH3aX U (DOPMYITYy TOHKOM
JIVH3BL.

30

IIpaxmuueckas paboma: «OnpeneneHre GOKYCHOIO PacCTOSHUS
Y ONTHYECKOM CHIIBI COOMpPArOIIECH JIMH3bD».

31

Ipaxmuueckue pabomul: «3aBUCUMOCTb CBOWCTB
n300paKeHW! B TOHKOM JIMH3E OT PACCTOSIHUS MEXKITY
JIMH30M ¥ UCTOYHUKOM CBETa.

«/3MeHeHne ONTHYEeCKOMN CHIIBI PU CIIOKEHUN TOHKHUX
JIMH3Y.

32

Paznoxxenue 6enoro ceera B criekTp. KoadduuneHntsr
OTpaKEHUs, IOTJIOLIEHNUs, IPOITyCKaHUs JIy4deil  pa3HOro
[IBETa Ha Pa3HbBIX BEHIESCTBAX.

33

Omneitel HetoTona. CnokeHre CrieKTpaibHBIX IIBETOB. Jlucnepcus
cBeTa. Pewlerue KavecmseHHbIX 3a0ay.

34

BonHoBbIe cBOMCTBA CBETA.
Ipaxmuueckas paboma: «Habnaronenue siBeHui
nHTepdepeHImY U TUGPaKIUY CBETaY.

KoaunuyecTBO 4acoB

34

25




YuyedHO-MeTOANYECKOE H MaTEPHAIBHO-TEXHUYIECCKOEC obecmeyeHue 06pa30BaTeJ’IbHOFO Ipouecca 1mo npeamMeTy



Yuyebnwie u cnpasounvie nocobus
Enoxosuu A.C. CrpaBounuk no ¢usuke u rexuuke. — M.: [Ipocsemienue,

Jlykamuk B. U. CoopHnuk 3anau no gpusuke. — M.: IIpocsemienue,
3osotoB B.A. Bomnpocs! u 3anaun no ¢pusuke. — M.: [Ipocsenienue,

el A S

DHIMKJIONEIUYECKHH clToBaph oHOTO (hru3uka. — M.: [lemaroruxka,

IneKmpoHHbLe NOCOOUs.
Buptyanbsnas mkona Kupusia u Medoaus. Ypoku ¢usuku Kupunna u Medoaus.

®dwuszuka. bubnmoreka HarsgHBIX TocoOuit moa peaakuuein H.K. Xannanora
Mynerumennitabie punoxenus K yaeonuky H.C. ITypeimesoit, H.E. BaxxeeBckoii.
XKusas puzuka

woE P =

VYpoku pu3NKu ¢ IpUMEHEeHHEM HH()OPMAIIMOHHBIX TEXHOJIOTUI

Cpeocmesa obyuerus

. Hoytoyk

. IIpoexTop

. Kinaccnas nocka

. [IpoeKkInOHHBII 3KpaH

. IIpunrep

. 3ByKOBOCITPOU3BOIAIINE KOJIOHKH

. JleMoHCTpalmoHHOE 000pyI0OBaHHE

. JJabopaTopHoe o6opyioBaHue

. Harnsaaueie Tabnuie! o pasaenaM Gu3NKu
. COopHuKH 3a/1a4

11. JononHUTENBHAS IUTEPATYPA IO TPEAMETY

J—
SOOI WUNBK W —
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