|.HJ13HI/IDVCMBIC pe3yJabTaThl H3YUeHHs1 GU3NKHU

Obyuarowuiicss HAYUYUTCS:

e coOmrofaTh mpaBuiia 0€30MaCHOCTH U OXpaHbl TpyAa IpHU paboTe ¢ yuyeOHBIM H
71a060paTOPHBIM 000PYIOBaHHEM;

® TOHUMATh CMBICA OCHOBHBIX (U3UYECKHX TEPMUHOB: (PHU3MUECKOE Telo,
¢dusnueckoe siBiieHNe, pu3ndecKast BeIUUNHA, SAMHUIBI U3MEPEHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO PEIIUTh NPU MOMOIIM (PHUIUIECKUX
METOJIOB;  aQHAJIM3UPOBATh  OTAEIbHBIE  JTambl  MPOBEACHUA  HUCCIEIOBAaHUM U
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN U OIBITOB;

® CTaBUTH OMBITHI M0 UCCIEIOBAHUIO (PU3NUCCKUX SIBICHUN WU (PU3HUUECKUX CBOICTB
Ten 0e3 UCIOJIb30BAHUS MPSAMBIX U3MEPEHHI; Mpu 3ToM (HOpMyIHpoBaTh NMpoliaemMy/3aiauy
y4eOHOro SKCIIEpUMEHTA; COOMpaTh YCTAaHOBKY U3 MPEMJIOKEHHOT0 0O0OpYyI0BaHUS;
IIPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOBI.

[Tpumeuanue. Ilpu npoBeneHuu uccnenoBaHus GU3NUECKUX SBJICHUI N3MEPUTEIbHBIE
npuOOpbl MCMONB3YIOTCS JIMIIb KaK JAaTYUKU H3MEpPEeHHUs (PU3UUYECKUX BEJIUYMH. 3alucu
MOKa3aHUM NPSAMBIX U3MEPEHUI B 3TOM cilyyae He TpeOyeTcsl.

® [IOHUMATh POJIb IKCIIEPUMEHTA B MOJTYYCHUH HAYYHON HH(POpMAIINH;

® [IPOBOJIUTH MPSAMbIC U3MEPEHUST (PUINYECKUX BEJIMYMH: BPEMs, PaCCTOSHHE, Macca
Tena, oObeM, CcHIla, TeMIeparypa, arMocepHoe JaBiIeHUE, BIAXHOCTh BO31yXa,
HaIpspKeHUE, CHJIa TOKa, paJuallMOHHbIA (DOH (C MCIOIB30BaHUEM JO3UMETpA); MPU ATOM
BBIOMpATh ONTUMAJIbHBIN CIIOCOO U3MEPEHUSI U UCTIOIB30BaTh MPOCTEHIIINE METO/IbI OLICHKU
MTOTPEIIHOCTEN N3MEPEHHM.

[Mpumeuanue. JlobGas ydeOHas mnporpamMma JOJKHA OOECHeYrMBaTh OBJIAJICHUE
MPSMBIMU U3MEPEHUSMU BCEX MEPEUUCICHHBIX (DU3NYECKUX BEITHYUUH.

® IIPOBOJIUTH MCCIICIOBAHNUE 3aBUCHUMOCTEH (DM3UUECKUX BEITUIMH C MCIOJIb30BaHUEM
MPSMBIX U3MEPEHUN: MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTAThHI
MOJIYYCHHOM 3aBUCUMOCTH (U3MUECKHX BEIWYMH B BUAEC TaOMUI[ M rpaduKoOB, IenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS,

® IIPOBOJIUTH KOCBEHHBIC W3MEPECHHS (PU3MUECKUX BEIMYWH: TPHU BBIMOJTHEHUU
U3MEPCHHI  COOMpaTh  DKCIICPUMCHTAJBLHYI0  YCTAHOBKY, CJHACAYySd  MPEII0KESHHOMN
WHCTPYKIUH, BBIYUCIISITh 3HAYCHUE BEJTMYMHBI M aHAJTU3UPOBATH MOJYyUYCHHBIE PE3YIbTAaThI C
YYETOM 3aJJaHHOM TOYHOCTU U3MEPECHUN,

® aHAJTM3UPOBATh CHUTYAllMH IPAKTUKO-OPHCHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B
HUX TIPOSIBJICHUE W3YYCHHBIX (PU3NUYECKUX SIBICHUW WM 3aKOHOMEPHOCTEH W TPUMEHSTH
MMEIOIIHECS 3HAHUS TSl UX OOBSICHECHHS,;

® [MOHUMATh TMPUHIMUIBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
YCIIOBHSI X O€30MaCHOTO MCIOJIb30BaHMS B TTIOBCEAHCBHOM JKU3HMU;

® HCIOJIb30BaTh NPU BHIMIOJIHEHUH YYE€OHBIX 33J1a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPyY
0 (U3nYEeCKUX SIBJICHUSX, CIIPABOYHBIE MaTepualsbl, pecypchl MIHTepHET.

MexaHnndeckue sABJIeHUSA
Obyuarowuiica Hayyumcs.:



* pacro3HaBaTh MEXaHUUYECKHE SIBJICHUS M OOBSCHATh Ha OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI IIPOTEKAaHUS OTUX SBICHUN: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE IBMKEHUE, CBOOOIHOE IMaJIeHWE TeJl, HEBECOMOCTb,
PaBHOMEpPHOE JBWXXEHHE IO OKPYKHOCTH, HWHEpLHS, B3aUMOJICUCTBHE TEN, Iepeaaya
JaBJICHUS] TBEPJBIMU TeJIaMM, JKHJIAKOCTSIMHM M Ta3aMmH, aTMOC(epHOe JIaBjcHUE, IJIaBaHUE
TeJI, paBHOBECHE TBEPABIX TEJ, KOjeOaTeIbHOE IBMKEHNE, PE30HAHC, BOJIHOBOE JIBI)KCHHUE;

* OMMMCBHIBATh M3YYEHHBIC CBOMCTBA TEJI M MEXAHUYECKHE SIBJICHUS, HCIOIb3YS
(bu3nyecKrue BETUYUHBI: MyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, IJIOTHOCTh BEIIeCTBa,
CUJia, JaBJCHHE, HUMIYJbC TeJla, KUHETUYECKAas DHEPrusi, IOTCHIMaJbHAasi SHEPTrus,
MexaHuuyeckas paboTa, MexaHuueckas moiHocTh, KITJ[ mpocTtoro mexanusma, cujia TpeHusl,
aMIUTUTY/a, MIEPUOJ] U YacTOTa KoJeOaHuM, JJIMHA BOJIHBI U CKOPOCTh €€ PacipoCTpaHEHUS;
MPU ONMUCAHWW TPABHIHHO TPAKTOBATH (PU3MUECKHN CMBICT HMCIOJIb3YEMBIX BEIIMYWH, HX
0003HaYEHUsT W E€IUHUIBI HU3MEPEHUsS, HaXOAuTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bU3MYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAMU;

* AHAJIM3UPOBATH CBOMCTBA TEJ, MEXAHWUYECKUE SBJICHHS W MPOLECCHI, UCIOIb3Ys
(¢u3nyeckue 3aKOHbl M TPUHIUIBLI: 3aKOH COXPAHEHUS HHEPTUM, 3aKOH BCEMHPHOTO
TIATOTeHUsA, paBHojaeucTByromas cuna, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs
UMITyJibCa, 3aK0H ['yka, 3akoH Ilackais, 3akoH ApXxumesa; Mpyu 3TOM pa3jindyaTh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOE BBIPAKCHHE;

* pa3IM4aTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (DHM3HUYCCKUX MOJIENeH: MaTepruaabHas
TOYKA, HHEPILMAJIbHAA CUCTEMA OTCUYETA;

* peliath 3aJa4M, HCIOJB3Yys (PU3HYECKUE 3aKOHBI (3aKOH COXPAHCHUS DHEPIHH,
3aKOH BCEMHUPHOTO TATOTEHMS, MpuHIUN cyneproduuuu cui, I, I u III 3akonsr HeroToHa,
3aKOH COXpAaHEHMs] UMIYJibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GopMyIibl,
CBSI3bIBAIONIME (PU3UYECKUE BEJIUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, MIIOTHOCTh
BEIIECTBA, CWJIA, [AABICHUE, HMIYJbC TEJIa, KUHETUYECKAs DHEPrusi, IOTCHIMAIbHAs
SHEprusi, MexaHuueckas pabora, MexaHudeckas moinHocTh, KIIJ[ mpocroro mexanusma,
CUJia TPEHUsS CKOJILKEHUS, aMIUIUTYJa, NMEePUOJ M 4YacToTa KoJieOaHWH, NJIMHA BOJIHBI U
CKOPOCTh €€ pacipOoCTpaHEHHMs): Ha OCHOBE aHaJlM3a yCJIOBUS 3a7a4M BBIJCIATh (PU3UUECKUE
BEJIMYUHBI U (POPMYITBI, HEOOXOIUMBIC JIJIsl €€ PEIISHUs, U IPOBOIUTH PACUETHI.

TemnoBble ABJIEHUSA

Obyuarowuiicss Hay4umcsi:

* pacro3HaBaTh TEIUIOBBIC SIBICHUS W OOBSCHATH HA OCHOBE HMMEIOIIMXCS 3HAHUM
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI TPOTEKaHUS OTUX sBIeHUM: muddysus, M3MEHEHHE
o0béMa Ten mpH HarpeBaHWM (OXJAXIACHUHW), OOJBIIAas CKUMAaeMOCTh Ta30B, Majas
C)KMMAEMOCTh JKUIKOCTEW U TBEPIBIX TEJ; TEILNIOBOE PABHOBECHUE, UCITAPEHUE, KOHICH AL,
MJIABJICHUE, KPUCTAUIM3AlMs, KHUIIEHHWE, BIXKHOCTh BO3[yXa, pa3IU4HbIE CHOCOObI
TeIuionepeaayn;

* ONKUCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCTIOB3YsI (PU3UUECKUE
BEJIMYUHBI: KOJIMYECTBO TEIJIOThI, BHYTPEHHSS DJHEPrusi, TEMIEpaTypa, yAEIbHAs
TEIUIOEMKOCTh BEIIECTBA, yJIeJIbHAS TEIUIOTa IUIABJICHUS M IMapooOpa3oBaHUsl, yAeJIbHas
TEIUIOTa CrOpaHus TOIUIUBA, KOA(P(UIIMEHT MOJE3HOT0 JEHCTBUS TETIOBOTO JBUraTeNIs; IPH
OMHMCAHUHM TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT WCTIOIB3YEMbIX BEIHYMH, WX
0003HAUEHUsS W EAWHUIBI HM3MEPEHUS, HaXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(UBUYECKYIO BETMYHUHY C IPYTUMH BEIMUYNHAMU;



* AHAJIM3UPOBATH CBOWMCTBA TEJI, TEIUIOBBIC SIBJIEHUS U MPOLIECCHI, UCIIOIB3Ys 3aKOH
COXpaHEHUS SHEPTHUH, PA3INUaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE
BBIPAXKEHUC;

* pa3nuyaTh OCHOBHBIE MPU3HAKKA MOJEJEH CTPOCHUS Ta30B, KUJIKOCTEHW M TBEPIBIX
TEJL;

* peliath 3aJa4yu, UCIOJIb3ys 3aKOH COXPAHEHMS SHEPIHHM B TEIUIOBBIX IPOIIECCaX,
dbopmybl, cBsI3bIBAIONIME (U3HMUYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEPrus, TEMIEPATypa, YAeIbHas TEIIIOEMKOCTh BEIIECTBA, YAEIbHAS TEIUIOTA IJIABICHUS U
napooOpa3oBaHusi, YyJAelbHAs TEIUIOTA CrOpaHHsl TOIUIMBA, KOI(P(OUIMEHT TMOJIE3HOTO
JIEUCTBUSA TEIJIOBOTO JIBUTATElNsA): HAa OCHOBE aHajiu3a YCIOBUA 3a7adyd  BBIICIATH
(bu3HIecKue BETUIHHBI U (HOPMYIIbI, HEOOXOAMMBIC TSl €€ PEIICHUS, i IIPOBOJAUTH PACUETHI.

Obyuarowuiics Hay4umcsi:

* pacro3HaBaTh JIEKTPOMArHUTHBIE SIBICHHUS U OOBICHSATH HAa OCHOBE HMMEIOIIMXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA NMPOTEKAHUSA 3THX SBJICHHM: 3JIEKTpPU3ALUA TEll,
B3aMMOJCHCTBUE 3aPsAJI0B, HATPEBAHUE MPOBOJHUKA C TOKOM, B3aUMOJICHCTBHE MAarHHUTOB,
AJIEKTPOMArHWTHAsT WHIYKLMS, JCHCTBUE MArHUTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM,
MPAMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKECHUE U MPEIOMIICHHE CBETA, AUCIECPCUS
CBETAa;

* ONKCHIBaTh W3YyUYCHHBIE CBOICTBA TEJI U DJIEKTPOMArHUTHBIE SIBIICHUS, UCIOJIb3YS
bu3nYecKue BEJIMYMHBL: DJICKTPUUECKHUI 3apsiji, cuja TOKa, AJIEKTPUUYECKOE HaIpsKEHUE,
AIEKTPUYECKOE COMPOTUBIICHUE, YJIETbHOE COIMPOTHUBIICHHE BeIllecTBa, padoTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHHE M OINTHYECKas CHJIa JIMH3bI; IMPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIONB3YEMbIX BEJIIMYWH, UX O0O3HAUYCHUS U
€JIMHUILIBI U3MEPEHUs; YKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIUUUHY
C APYTUMHU BEJIMYUHAMU;

* AHAJM3UPOBATH CBOMCTBA TEJ, OJIECKTPOMArHUTHBIE SIBIICHUSI M MPOLECCHI,
HCTIONB3YS (PU3NYECKHUE 3aKOHBI: 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsiaa, 3akod Oma jist
yJyacTka 1enu, 3akoH J[koyns—JIeHna, 3akoH NpsIMOJIMHEMHOTO PAcIpOCTPAHECHUSI CBETA,
3aKOH OTPaXKCHUsSI CBETA, 3aKOH MPEJIOMJICHHS CBETA; MPU HTOM pPa3IMuyaTh CJIOBECHYIO
(hOpMYITHUPOBKY 3aKOHA U €TI0 MAaTEMAaTUYECKOE BhIPAKEHNUE;

* pemaTh 3a7a4M, UCHOJIb3Yys (pu3MUecKue 3aKOoHbI (3akoH Oma Jjisi yyacTKa IeTH,
3akoH JDkoynms—JIeHna, 3akOH NPSAMOJMHEMHOIO pPacIpOCTPAHEHUS CBETA, 3aKOH
OTPaXEHUsSI CBETA, 3aKOH MPEJIIOMJICHUS CBeTa) U (POpPMYIIbI, CBS3BIBAIOIINE (U3HUECCKUE
BEJIMYMHBI (CHJIa TOKa, DJEKTPUUECKOE HAMNpsHKEHUE, SJIEKTPUYECKOE COMNPOTUBIICHUE,
yAEIbHOE COMPOTUBJICHUE BEIIECTBA, pad0Ta TOKA, MOIITHOCTh TOKA, (DOKYCHOE pacCTOSTHUE U
onTHYeCKas CwWiia JHUH3bI, (QOopMyNbl pacu€ra 3JIEKTPUUYECKOTO COMPOTUBIICHUS TIPHU
MOCJeA0BaTEILbHOM M MapajUieIbHOM COCJAWMHEHWU IPOBOJAHMKOB), Ha OCHOBE aHaju3a
YCJIOBHUSL 3a/laud BBIJEIATh (DU3WYECKUE BEIMYMHBI U (OPMYJIbI, HEOOXOAMMBIE s €&
pelieHusi, U MPOBOJUTH PACUETHI.

KBanToBbI€E siBJICHMSI

Obyuarowuiicss Hay4umcsi.

* pacro3HaBaTh KBAaHTOBBLIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIONIUXCS 3HAHUU
OCHOBHBIE CBOWMCTBa WJIM YCJIOBUSI MNPOTEKAHUS HTUX SBJICHUH: €CTECTBEHHas W
MCKYCCTBEHHAs! PaJIMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTPA U3TyUCHHUS;

* OMMCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHUS, WCIONB3YS (PU3NUECKHE BEITUYHHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, NEPUOJ IMOJIypacCIaja;
MpU OMUCAHWW TPABWIHHO TPAKTOBATH (PU3MUECKHI CMBICT HCIOIB3YEMBIX BEIUYMH, WX



00O3HAUYECHHUA M EIUHHIBI HM3MEPEHUs; YKa3blBaTh (HOPMYIIbI, CBSA3BIBAIOIINE JTaHHYIO
Gu3MUYECKyI0 BENWYMHY C JAPYTMMU BEJIWYMHAMH, BBIUHCIATH 3HaYeHHE (DU3HUECKON
BEJIMYHHBI;

* aHAJIM3UPOBATH KBAHTOBBIC SIBICHUSA, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MTOCTYIATHI:
3aKOH COXpPaHEHHsI YHEPTUH, 3aKOH COXPAaHEHHUS JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHUS
MacCOBOTO YHCJIa, 3aKOHOMEPHOCTH U3IYUYCHHUS U MOTJIONICHUS CBETa aTOMOM,;

* pa3nIn4yaTh OCHOBHBIE MPU3HAKU TUIAHETAPHOW MOJENU aToMa, HYKIOHHOW MOJeNn
aTOMHOTO S7pa;

* IPUBOAUTH MPHUMEPHI MPOSBICHUS B MPHUPOJE U MPAKTUUECKOTO HCIIOIb30BAHUS
PaIMOaKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEaKIIHii, TMHEHYATHIX CIIEKTPOB.

DneMeHThbl ACTPOHOMHHU

Obyuarowuiics Hay4umcsi:

* pa3nauyaTh OCHOBHBIE NMPU3HAKH CYTOYHOTO BpAIICHUS 3BE3THOTO HEOA, TBIKEHUS
Jlynsl, CoJIHIIA ¥ TUTAHET OTHOCHUTEIIBHO 3BE3N;

* IOHUMATh Pa3UYHsS MEXKIY TEIUOICHTPUIECKOW M TCOIEHTPUUYECKON CHCTEMaMHU
MUpa.

JInuHOCTHBIE, MeTanpeIMeTHbIe, IPeMeTHbIC Pe3yJIbTAThI 0CBOCHUA Kypca
(Ppuzuku

Jluunocmuvimu peynomamamu 00y4eHus: GU3MKE B OCHOBHOM LIKOJIE SIBISIOTCA:

e c(hopMHpPOBAaHHOCTh  IO3HABATEIbHBIX HMHTEPECOB HA  OCHOBE pa3BUTHUSA
MHTEJJIEKTYyalIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH ydaIuxcs;

e yOEXIEHHOCTh B BO3MOXXHOCTH TO3HAHHs MPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCTIONIb30BaHUsl JTOCTIDKEHUN HAyKW W TEXHOJOTUH JUIS JadbHEHIIero pa3BUTHS
YeJIOBEYECKOr0 OOIIECTBA, YBXEHHE K TBOpIIAM HAayKW M TEXHWKH, OTHOIIEHHUE K
du3HKe KaK JIEMEHTY O0IIEYeIOBEYECKON KYJIbTYPHI,

® CaMOCTOSATEIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;

® TOTOBHOCTb K BBIOOPY JKM3HEHHOIO IYTH B COOTBETCTBUM C COOCTBEHHBIMH
WHTEpEeCaMu U BO3MOKHOCTSIMU;

e MOTHBaIUsl 00pa30BaTEIbHON NEATEIHHOCTH IITKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1a;

e (QopmupoBaHUE IEHHOCTHBIX OTHOIIEHUHN APYT K IPYTY, YUUTENIO0, aBTOPAM OTKPBITUI
U U300peTeHHi, pe3yabTaTaM 00yUeHHUs.

Memanpeomemnvimu pe3yromamamu o0ydeHus: GpU3NKe B OCHOBHOM IIKOJIE SIBJISIFOTCS:

® OBJQJICHHE HAaBBIKAMH CaMOCTOSITEIbHOTO IMPUOOPETEHUs HOBBIX 3HAHUU,
OpraHu3aluu y4yeOHOW JeATEeTbHOCTH, TIIOCTAHOBKHM  LieJei, IUIaHWPOBAHUSA,
CaMOKOHTPOJISI U OLEHKHU pPEe3yJIbTATOB CBOEU NEATEIIbHOCTH, YMEHUSAMH NPEIBUACTh
BO3MOXXHBIE PE3YyJIbTAThl CBOUX JIEUCTBUM;

® [IOHMMaHHWE pANIUYUNA MEXKIYy HCXOAHBIMU (akTaMu U TUMNOTE3aMHU A UX
OOBSICHEHUSI, TEOPETUUYECKUMHM MOJEISIMH M pPEAJIbHBIMM OOBEKTaMH, OBJIAJCHHE
YHUBEPCATbHBIMU YYEOHBIMU JIEHCTBUSMHU Ha TMpHUMEpax TUMOTEe3 A OOBSCHEHHS
U3BECTHBIX (DAaKTOB M SKCIEPUMEHTAIHLHOM MPOBEPKU BBIIBUTAEMBIX THUIIOTE3,
Pa3pabOTKH TEOPETUIECKUX MOJIEIICH MPOIECCOB WM SBJICHUM;

e (QopmupoBaHue YMEHUN BOCIpPUHUMATh, IMepepadaTbiBaTh W HH(POpPMALMIO B



CJIOBECHOM, 0Opa3HOM, CUMBOJIMUECKOW (hopMmax, aHAIU3UPOBATh M IMepepadaThiBaTh
MOJIYYeHHYI0 MH(OPMAITIO B COOTBETCTBHH C TIOCTABJIICHHBIMU 3a/1a4aMU, BBIJCISTH
OCHOBHOC COJICp)KaHWE MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl Ha
MMOCTaBJICHHBIC BOIIPOCHI ¥ M3JIaraTh €ro;

e MpuOOPETEHHE OMBITA CAMOCTOSITEIIHPHOTO TMOKMCKA, aHallu3a U 0TOopa MHpOpMaIHH ¢
UCTIOJb30BAaHUEM PA3UYHBIX MCTOYHUKOB W HOBBIX HMH(POPMAIIMOHHBIX TEXHOJOTHA
JUTS PEIlIeHUs TT03HABATEIbHBIX 3a]1aY;

® Ppa3BUTHE MOHOJOTUYECKOW U TUATOTHUECKON Peur, yMEHHUS BBIPAKAaTh CBOM MBICTH U
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, IOHUMATh €0 TOYKY 3pPCHUS, IPU3HABAThH
MpaBo APYroro 4eJoBeKa Ha NHOE MHEHUE;

® OCBOCHHE TIPUEMOB JIEWCTBHMA B  HECTAHJAPTHBIX CHUTyalMsIX, OBJAJCHUEC
IBPUCTUYECKUMHU METOJAMH PEIICHUS MPOOIeM;

e (hopMHpoBaHHE YMEHUN pabOTaTh B TPYMIE C BHIMOJIHEHUEM Pa3IUYHBIX COITUATBHBIX
pOJIeH, IPEICTABIIATh U OTCTAMBATh CBOM B3TJISABI M YOCIKICHUS, BECTH JUCKYCCHIO.

lIpeomemuvimu pezyromamamu 00ydeHus: GU3MKe B OCHOBHOM IIKOJIE SIBJISFOTCS:

1) dopmupoBanue mnpeaCTaBICHUI O 3aKOHOMEPHOW CBS3UM M IO3HABAEMOCTH SIBJICHUI
PUPOIbI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CHCTEMOOOpa3yolie posiu GU3uKu Jist
Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTMH; HAY4YHOIO MHUPOBO33PEHUS
KaK pe3yJbTara U3y4deHUsi OCHOB CTPOCHUSI MAaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKHU;

2) ¢gopMupoBaHUE TEPBOHAYAIBHBIX MPEICTABICHUN O (U3UUECKOW CYIIHOCTH SIBICHUMN
NpUPOIBl (MEXAaHUYECKUX, TETUIOBBIX, SJICKTPOMArHUTHBIX M KBAHTOBBIX), BHJIAX MaTEepPUU
(BEmiecTBO | MoJIe), IBIKEHUH KaK CIOCO0e CYIIeCTBOBAHUSI MATEPUH; YCBOSHHUE OCHOBHBIX
el MEXaHWKH, aTOMHO-MOJICKYJIIPHOTO YYCHHS O CTPOCHHMM BEIECTBA, 3JIEMEHTOB
DIEKTPOJWHAMUKN ¥ KBAHTOBOW (DM3WKH, OBJAJCHUE TOHATHUHHBIM ammaparoM |
CUMBOJIMYECKUM SI3BIKOM (PH3UKH;

3) mnpuoOpereHHe ONbITA TNPUMEHEHHS HAyYHBIX METOJIOB TIIO3HAHMS, HaOII0ICHUS
(buU3MYeCKUX SIBICHUMN, MPOBEJICHUS OMBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HUCCIIEIOBAHUM,
NPSIMBIX U KOCBEHHBIX M3MEPEHHMM C HCMOJb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX
M3MEPUTEIBHBIX MPUOOPOB; MOHUMAHUE HEN30EKHOCTH MOTPEITHOCTEN JTHOOBIX U3MEPEHUIA;

4) nonnmanue GU3NIECKUX OCHOB M MIPUHIIUTIOB ACUCTBUS (pabOThl) MAIIMH U MEXAHU3MOB,
CPEIICTB TIEPEABMKCHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB, BIUSHUS HX HAa OKPYXAIOIIYIO CpeAy; OCO3HAaHHWE BO3MOXHBIX MPUYUH
TEXHOT'EHHBIX U SKOJIOTHYECKUX KaTacTpod;

5) oco3HaHue HEOOXOJUMOCTH MPUMEHEHHUS IOCTIDKCHHM (U3UKM W TEXHOJIOTHH IS
PaLMOHAJIBHOTO TPUPOAONOJIB30BAHNS;

6) oBIaJeHNE OCHOBaMH O€30MacHOTO HMCIOJIb30BAaHUSI €CTECTBEHHBIX M HMCKYCCTBEHHBIX
AIEKTPUYECKUX W MAarHUTHBIX IMOJICH, SJIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBCHHBIX
Y UCKYCCTBEHHBIX MOHU3UPYIOIMINX H3TyYeHUN BO M30€KaHNE X BPEIHOTO BO3JCHCTBUS HA
OKPYXKAIOIIYIO CPEAYy U OPTraHU3M UYEJIOBEKa;

7) pa3BUTHE YMEHMS [UIAHUPOBATh B MOBCEIHEBHOM U3HHU CBOU JIEMCTBUS C IPUMEHEHHUEM
MOJYYEHHBIX 3HAHUM 3aKOHOB MEXaHHMKH, JJICKTPOAUHAMUKHU, TEPMOJUHAMUKN U TEMIOBBIX
SBJICHUH C LIETbI0 COePEKEHUS 310POBbS;



8) dopMupoBaHHWE TPEACTABICHUNA O HEPANMOHATHLHOM WCIOIB30BAHUNA TPUPOTHBIX
PECYpPCOB U SHEPIUM, 3arpsS3HEHUU OKPYXKAIOIIEH Cpe/bl Kak CIIEICTBUE HECOBEPILICHCTBA
MaIlIMH U MEXaHU3MOB;

9) nisa oOy4daromMXcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JJ0POBbsSI: BJIaJICHUE OCHOBHBIMU
JOCTYIIHBIMU METOJAMH HAy4YHOT'O IO3HAHHMSI, MCIOJb3YyEMbIMU B (DU3HKE: HAOIIOJEHUE,
ONKCAaHUE, H3MEPEHHUE, SKCIEPUMEHT; yMEHHE oO0padaTbiBaTh pE3ylbTaThl W3MEPEHHIA,
OoOHapyXHBaTh 3aBUCUMOCTb MEXIY (PU3UUECKUMH BEIMYUHAMH, OOBSICHITH MOTYYCHHBIC
pE3yNbTaThl U AENIAaTh BHIBOJBL;

10) i oOywarommxcsi C OrpaHUYCHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS:  BJIaJICHUE
JOCTYIIHBIMHU METOJAMH CaMOCTOSATENBHOTO IJIAHUPOBAHUS W MPOBEACHUS (DU3UUECKUX
HKCIIEPUMEHTOB, OINHMCAHWS M aHaJlW3a I[OJYYEHHOM W3MEpPUTENbHOW HH(OpManuuy,
ONIPENIEIICHNS JOCTOBEPHOCTH IOJYYEHHOTO Pe3ysbTaTa

7 Kaacce

e TOHMMaHHe PU3NUYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPHSI;

® yYMEHHE NPOBOJAUTH HAOMIOJEHUA (U3HYECKUX SBICHUN; HU3MEPATh (PU3HUECKHE
BEJIMUUHBI: PACCTOSIHUE, MPOMEKYTOK BPEMEHH, TEMIIEpaTypy; OMNPEACNATh IECHY
JIEJICHUS Kbl TPrOOpa ¢ y4eTOM MOTPEUTHOCTH U3MEPEHUS;

® [IOHMMaHHE POJM YUYEHBIX HaIlled CTpaHbl B Pa3BUTHUH COBPEMEHHOW (PU3UKU U
BIIMSIHUM HA TEXHUYECKHUI U COLIMAIBHBIN Mporpecc.

® TIOHMMaHHE U CIIOCOOHOCTh OOBICHATH (pusmyeckue siBiaeHus: nuddysus, Oombinas
CKUMAEMOCTh Ta30B, Majiasi C)KUMAaeMOCTh KUJKOCTEH U TBEPABIX TE;

® BJAJICHUE OKCIECPUMEHTAIHHBIMU METOJAAMU HCCIEIOBAHUS TIPU  OMNPEJICICHUN
pa3MepoB MajbIX TE;

® T[IOHMMaHHE MPUYUH OPOYHOBCKOTO JIBI)KEHHS, CMAayMBaHUS W HECMAayMBaHUA TeE,;
pa3Inuus B MOJIEKYJISIPHOM CTPOCHHUH TBEPABIX TEN, )KUIKOCTEN U ra3o0B;

e yMeHue noib3oBatbes CU u nepeBoAuTh €MHUIIBI H3MEpEHUsT (U3UUECKUX BETUYNH
B KpPAaTHBIC U JIOJIbHBIC €UHUIIBI;

® TIOHMMAaHUE U CHOCOOHOCTh OOBSICHATH (DU3UUYECKUE SBJICHUS: MEXaHUYECKOE
IBI)KCHUE, PAaBHOMEPHOE M HEPABHOMEPHOE JBUKEHUE, HWHEPLHUS, BCEMUPHOE
TATOTEHUE;

® yMEHUE HU3MEPSATh CKOPOCTh, MAacCy, CHIly, BEC, CHIY TpPEHUS CKOJbXEHHUS, CHUIY
TPeHUs KayeHusi, OOBEM, IUIOTHOCTh Te€Ja, PABHOJCHUCTBYIOLIYIO JABYX CHJI,
JNEUCTBYIOIIUX Ha TEJIO U HAMPABJICHHBIX B OJTHY U B IPOTHUBOIOJIOKHBIE CTOPOHBI;

® BJIAJCHUE  OKCIEPUMEHTAJbHBIMM  METOJlaMH  HCCJICIOBAHUS  3aBUCHUMOCTU:
MPOMICHHOTO MYTH OT BPEMEHHU, YIUIMHEHUS TIPYKUHBI OT MPUIIOKEHHON CHUIIBI, CHIIBI
TSOKECTH Telda OT €ro MacChl, CWIbl TPEHUS CKOJBXEHUS OT IUIOLIAIu
CONPUKOCHOBEHUS TEJl U CHUJIbI, MPWKUMAIOLIEH TEJIO K MOBEPXHOCTH (HOPMaIbHOTO
JABJICHHUS]);

® TIOHMMAaHHE CMbBICIIA OCHOBHBIX (PM3MUYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TSATOTEHUS,
3akoH ['yka;

® BRBJAJICHHE CIIOCOOAMU BBINIOJIHEHUS PAcye€TOB MPHU HAXOXKJIEHUU: CKOPOCTU (cpeaHei
CKOpPOCTH), MYTH, BPEMEHH, CHJIbI TSDKECTH, Beca Telsa, IMJIOTHOCTU Tela, o0bema,
MaccChl, CUJIbI YIPYTOCTH, PABHOACHCTBYIOUIEH ABYX CHJ, HAllPaBJIEHHBIX MO OJHOM
IIPSMOM;



® yMEHHE HAXOAUTh CBSA3b MEXIYy (U3MUECKUMU BEIWYMHAMH: CHIJIONM TSKECTH H
Maccoi Teja, CKOPOCTHM CO BPEMEHEM M IIyTeM, IUIOTHOCTH Tejla C €ro Maccod U
00BEMOM, CHJION TSKECTU M BECOM TEJA;

® yMEHHE NEPEBOANUTD (PU3UUECKHUE BETUUYNHBI U3 HecucTeMHbIX B CH 1 Hao0opoT;

e [IOHMMAaHWE TPUHLUUIIOB JACHCTBUS JMHAMOMETpPA, BECOB, BCTPEYAIOLIMXCSA B
MMOBCEJHEBHOM JKM3HM, M CHOCOOOB oOecreyeHuss O€30MacHOCTH TpH  UX
UCIIOJIb30BaHNU;

® TIOHMMaHHE W CIHOCOOHOCTh OOBICHATH (DU3WYECKHE SBICHUS: aTMochepHoe
JaBJI€HUE, JIaBJICHHE IKUJIKOCTEH, Tra30B M TBEPHbIX TeN, IUIaBaHHUE Tell,
BO3/yXOIlJIABAaHUE, PACIIOJIOKEHUE YPOBHS >KMJIKOCTH B COOOLIAIOIIMXCSA COCYJIaX,
CYLIECTBOBAHHE BO3IyIIHOM
000J104KH 3eMITI0; CIOCOObl YMEHBIIIEHUS U YBEJIUUCHUS JaBICHMUS;

® yMEHHE H3MEpATh: aTMOC(EepHOE NaBJICHHUE, TABJICHHE >KUIKOCTH Ha JTHO M CTCHKH
cocyna, Cuity Apxumena;

® BJIQJICHUE OHKCIEPUMEHTAIbHBIMU METOJAMHM HCCJICAOBAHUS 3aBUCHMOCTH: CHJIBI
ApxuMena OT 00beMa BBITECHEHHOM TEJIOM BOJbI, YCIOBUM TIUIaBaHUS Tejla B
KUJKOCTH OT JEUCTBUS CUJIBI TSKECTH U CUJIbI ApXHUME/a;

® [IOHMMAaHHE CMbIC/Ia OCHOBHBIX (DU3WYECKUX 3aKOHOB M YMEHHUE MPUMEHATh UX Ha
IpakTUKe: 3akoH Ilackans, 3akoH Apxumena;

® IIOHMMaHHE IPUHIIMIIOB JEHUCTBUS OapomeTpa-aHepouaa, MaHOMETPa, MOPITHEBOTO
KUJIKOCTHOTO HAcoca, THUIPaBIMYECKOr0 IIpecca HM  CIOCOO0B  obecriedeHus
0€30IMacCHOCTH MPU UX UCIOJIb30BaHUU;

® BJAJICHUE CIIOCOOAMM BBITIOJTHEHUS PACUETOB JJIsI HAXOXKJICHUS: JTaBJICHUS, JaBJICHUS
UJKOCTH Ha IHO U CTEHKHU COCY/a, CHJIbI ApXUMe/ia B COOTBETCTBUU C MTOCTABJICHHOU
3a/71a4eil Ha OCHOBAHUU UCTIOJb30BaHUS 3aKOHOB (DPM3UKH;

® IIOHMMaHHE M CIIOCOOHOCTh OOBSICHATH (PU3MYECKHUE SBICHUS: PaBHOBECHE Te,
IIPEBPAILIEHNE OJJTHOTO BHUJIA MEXaHUYECKOW SHEPTUM B IPYTOM;

® yMEHHE M3MEPSATh: MEXaHUYECKYI0 PabOTy, MOIIHOCTh, TUIEUYO CHJIbI, MOMEHT CHIJIbI,
KII/, moTeHIuaibHy0 U KUHETUYECKYIO SHEPTHUIO;

® BIAJICHUE OKCICPUMEHTAIHHBIMU METOJAAaMU HCCIEIOBAHUS TIPU  ONPEICICHUN
COOTHOILICHUSI CUJT U TIJIeY, JJIsl paBHOBECHSI pblyara;

® IIOHMMAaHHE CMBIC]IA OCHOBHOTO (hM3UYCSCKOT0 3aKOHA: 3aKOH COXPaHCHHS YHEPTHH,

® IIOHMMAaHHE IIPUHIIMIIOB JSHCTBUS phldyara, 6Ji0ka, HAKJIOHHON TNIOCKOCTH 1 CIIOCOOOB
oOecrieueHuns 6€30MacCHOCTH MPHU UX UCIOJIb30BAHNH;

® BJAJICHUE CIOCOOAMU BBIMOJHEHUSI PACUETOB JIJII HAXOXKACHUS: MEXaHMYECKOU
paboThl, MOIIHOCTH, YCJIOBHS PaBHOBECHS CHUJI Ha phluare, MoMeHTta cwibl, KIIJI,
KWHETUYECKON Y MOTEHIIMAIbHON SHEPTUH;

® YMEHHE HCIIOJIh30BaTh MOJYYCHHBIC 3HAHUS B TIOBCEIHEBHOW KU3HU (DKOJIOTHSA, OBIT,
OXpaHa OKPYXKaIoIIeH cpeibl).

8 knacc

e [IOHMMaHHE U COCOOHOCTL OOBSICHSTH (bI/IBI/I‘ICCKI/Ie SIBJICHUSI: KOHBCKIUA, U3JTYUCHHUC,
TCINIOIIPOBOAHOCTb, HW3MCHCHHC BHYTpeHHeﬁ SHCpruMm TCJIa B  PE3YyJIbTATC
TCIIONICPCaaun UIn pa6OTBI BHCIIHUX CHJI, UCIIAPCHHUC (KOHI[@HC&HI/I}I) H I1IJIaBJICHHEC
(OTBCp,Z[CBaHI/Ie) BCIICCTBA, OXJAXKACHUC XHIAKOCTU IIpU HCIIAPCHHUH, KHUIICHUC,
BBIIIAACHUEC POCHI;



YMEHHE H3MEPSATh: TEMIEPATypy, KOJUYECTBO TEIJIOTHI, YJIEIbHYIO TEILIOEMKOCTh
BEILIECTBA, Y/ICTbHYIO TEIUIOTY TUIaBJICHHUS BEIIECTBA, BIIAXKHOCTh BO3/yXa;

BJIAJICHUE  OSKCIEPUMEHTAJIbHBIMH  METOJIaMH  KCCJICIOBAHUS:  3aBUCUMOCTH
OTHOCHUTEIFHOM BIQXHOCTH BO3/lyXa OT JABJICHUs] BOJISHOTO Iapa, COJIepkKaIlierocs B
BO3JIyX€ IIPHU JTaHHOM

TeMIrepaType; JaBJICHUS HACBIIIEHHOTO BOJSHOIO IMapa; ONpeNeieHUs YACIbHON
TEINIOEMKOCTH BEIIICCTBA;

MMOHMMAHHUE TPUHIUIIOB JCHCTBUS KOHJEHCAIIMOHHOTO M BOJIOCHOTO THTPOMETPOB,
MICUXPOMETpA, JBUTATENII BHYTPEHHETO CrOpaHMs, MapoBON TypOMHBI U CHOCOOOB
obecrieueHns 6€30MaCHOCTH MPU WX MCTIOIb30BAHNH,

MMOHMMAHHUE CMBICIIa 3aKOHA COXPAHEHUS U MIPEBPAICHUS SYHEPTUN B MEXaHUUECKUX U
TETUIOBBIX MPOIIECCAX U YMEHHUE NIPUMEHATh €ro Ha MIPAKTHUKE;

OBJaJICHUE CHOCOOaMH BBIMIOJIHEHUS PACYCTOB JJIA HAXOXKJACHUS:  YACIbHOM
TEIJIOEMKOCTH, KOJMYECTBA TEIUIOTHI, HEOOXOJUMOTro Il HarpeBaHHs Teja WU
BBIJICJISIEMOT0 UM MPU OXJIAKICHUH, YAEIbHOU TEMJIOTHl CTOPAHUs TOILUIMBA, YACIbHOU
TEIJIOTHI TUIABJICHUSA, BIAXKHOCTH BO3/yXa, YACJIBHOM TEIMJIOTHl MapooOpa3oBaHUs U
konaeHcanuu, KIIJ] TeruioBoro geurarerns;

MOHMMAHUE U CIOCOOHOCTh OOBACHATH (DU3UYECKHUE SBJICHUS: AJCKTpU3AIUs Te,
HarpeBaHue MPOBOJHUKOB AJEKTPUUECKUM TOKOM, SJIEKTPUUECKUN TOK B MeTasulax,
AJIEKTPUYECKHUE SIBJICHUS C TTO3UIIMUA CTPOCHUS aToMa, ACHCTBHUA JICKTPUUECKOTO TOKA;
YMEHHUE U3MEPATh: CHIY OJJIEKTPUYECKOTrO TOKA, JJICKTPUUECKOE HaIpshKEHUE,
AJIEKTPUYECKUI 3apsil, FJICKTPUIECKOE COITPOTUBIICHUE;

BJIaJICHUE DKCIIEPUMEHTAILHBIMM METOJIaMU HUCCJIEAOBAHMS 3aBUCHMOCTH: CHJIBI TOKa
Ha Y4YacTKe IIEMH OT DJICKTPUUYECKOTO HAIPSHKEHUS], DICKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, TUIOIIAIU MTONEPEYHOT0 CEYEHUs U MaTepuaa,
MOHMMAHUE CMBICJIA OCHOBHBIX (DU3UUYECKUX 3aKOHOB M YMEHHUE MPUMEHSATh WX Ha
MPAKTUKE: 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsia, 3akoH OMa Jj1s ydyacTKa 1IeTH,
3akoH [[xoyns—JIenna;

MMOHMMAHKUE TIPUHITUIIA ACHUCTBUSA DJIEKTPOCKOINA, JJIEKTPOMETPA, TaJlbBAHUYECKOTO
AJIEMEHTAa, aKKyMYyJsiTopa, (h)oHapuKa, peocTara, KOHIAEHCATOPa, JIAMITbl HaKAJIMBAHUS
1 Ccroco0o0B obOecrieueHus: O€30MacHOCTH MPU UX UCIIOIL30BaHUY;

BJIaJICHUE CIOCOOAMU BBIMIOJHEHHUS] PACyYeTOB JIJII HAXOXKJCHMS: CHJIBI TOKa,
HaIpPsDKEHMS, COMPOTUBIICHUS TIPU TIapaUIeIbHOM U MOCIIEI0BATEIbHOM COCIMHCHUHU
MIPOBOJIHUKOB,

YAEIBHOTO COMPOTHUBIICHUS MPOBOJIHUKA, PAOOTHI M MOIIIHOCTH JJCKTPUIECKOTO TOKA,
KOJIMYECTBA TEIJIOTHI, BBIICISIEMOr0 IPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHCATOPA,
PabOTHI PJSKTPUUCCKOTO IO KOHJGHCATOpa, YHEPTUH KOHIACHCATOPA;

MMOHUMAaHUE M CIIOCOOHOCTh OOBSACHATH (U3UYCCKHE SBJICHHUSA: HaMAarHUYCHHOCTH
JKeJie3a M CTalu, B3auMOCHCTBHE MarHUTOB, B3aUMO/ICHCTBUE ITPOBOAHUKA C TOKOM U
MarHuTHOM

CTPEJIKH, EHCTBUE MAarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM;

BJIAJICHUC SKCIICPUMCHTAJIbHBIMHU METOAaMU HCCIICIOBAHUA 3aBUCUMOCTH MArHUTHOI'O
HeﬁCTBHH KaTyIIKKU OT CUJIbI TOKA B LICIIN,

—TIIOHUMAHHE M CIIOCOOHOCTh OOBICHSATH (I)I/IBI/I‘IE:CKI/IG ABJICHUA prIMOHHHCﬁHOﬁ
pacupoCcTpaHCHUE CBETA, O6pa?>OBaHI/Ie TCHU U IIOJYTCHHU, OTPAXKCHUEC U IIPCIOMIICHUC



CBETA;
YMEHHE H3MEpATh (HOKYCHOE PACCTOSTHUE COOMpAIOUICH JIMH3bI, ONTHYECKYIO CHITY
JIMH3BI;

BJIaJ€HHE  OSKCIECPUMEHTAIBHBIMH  METOJAaMHU  HCCJIEIOBaHHUS  3aBHCUMOCTH:
M300paKeHHs OT PACHOJIOKEHHS JIAMITBI Ha PA3IMYHBIX PACCTOSHUSAX OT JIMH3BI, yIia
OTpaKeHUsI OT yIJja MaJeHUs CBETa Ha 3epKaJIo;

MOHMMAaHHE CMBICIA OCHOBHBIX (DU3MYECKHX 3aKOHOB M yMEHHME NMPUMEHSTh WX Ha
NPAaKTUKE: 3aKOH OTPaXEHMs CBETa, 3aKOH NpPEJOMIICHHS CBETa, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHHUSI CBETA;

paznmuyath (GOKyC JHMH3BI, MHUMBIH (OKyc H (OKYCHOE pacCTOSHHE JIMH3HI,
ONITUYECKYIO CHJTY JIMH3BI U ONITUYECKYIO OCh JIMH3bI, COOUPAIOIIYIO H PACCEUBAIOIIYIO
JIMH3BI, U300paKeHNUs, laBaeMble COOMpAIOIIel U pacCenBaIOIIEeH JTMH30MH;

YMEHHE HCIOJIb30BaTh MOJYyYEHHbIE 3HAHUS B TIOBCETHEBHOM XU3HU (9KOJIOTHs, OBIT,
OXpaHa OKpYXalollel cpelibl, TEXHUKa 0€30MMaCHOCTH).

9 knacc

MMOHUMAaHUE U CIHOCOOHOCTh OMNHUCHIBATH M OOBACHATH (PHU3UUYECKUE SIBJICHUS:
MOCTYTIAaTeILHOE JIBIKEHNE, CMEHA JHS W HOYM Ha 3eMJjie, CBOOOHOE TMajeHue Te,
HEBECOMOCTb, IB)KCHHE IT OKPYKHOCTH C TIOCTOSIHHOHM TI0 MOYJTIO CKOPOCTBIO;
3HaHWE W CIIOCOOHOCTh J1aBaTh OIPEIACICHUS ONMUCAHUS (PU3HUCCKUX TTOHSITHIA:
OTHOCHUTEIBHOCTh JBIKCHUS, TEOIECHTPUYECKAs M TeIHOLICHTPUYICCKAS CHUCTEMBI
MHpa; [repBas KOCMHYECKas CKOPOCTh|, PEaKTUBHOE JBI)KCHHUE;, (PU3MUCCKUX
MOJICJICH: MaTepualibHas TOYKa, CHCTeMa OTcueTa; (U3WYECKUX BEIUYHUH:
NepEeMEIICHUE, CKOPOCTh PaBHOMEPHOTO IPSAMOJIMHEHHOIO JBM)KCHHUS, MTHOBCHHAS
CKOPOCTb U YCKOPEHHE IIPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHTHOM JBH)KCHHH, CKOPOCTh
U IEHTPOCTPEMUTEIIbHOEC YCKOpPEHHE TIPpH pPaBHOMEPHOM JBIDKCHHHM Teja IO
OKPY>KHOCTH, HMITYJIBC;

MMOHMMAaHUE CMBICIIa OCHOBHBIX (DU3WYSCKUX 3aKOHOB: 3akoHBI HpIOTOHA, 3aKOH
BCEMHPHOTO TATOTEHUS, 3aKOH COXPAHCHUS WMITYJIbCa, 3aKOH COXPAHCHUS DHEPTHUH H
yMEHHUE IPUMEHSTh UX Ha MPAKTHKE;

YMEHUE TPHBOJIUTH TPUMEPHl TEXHUUYECKHX YCTPOHCTB W OPraHU3MOB, B OCHOBE
MepeMENICHUS] KOTOPBIX JIGKUT MPUHITUIT PEAaKTUBHOTO JBUKCHUS; 3HAHUE U YMEHUE
OOBSCHATH YCTPOHCTBO U JEHCTBHE KOCMUYECKUX PaKeT-HOCUTENEH;

yMEHUE H3MEPSATh. MTHOBEHHYIO CKOPOCTh M YCKOPEHHE TMPU PAaBHOYCKOPEHHOM
PSIMOJIMHEHOM JIBH)KCHHUH, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE MPU PaBHOMEPHOM
JBKEHUH TI0 OKPY>KHOCTH;

YMEHHUE UCIOJIb30BaTh MOJYyUYCHHBIC 3HAHUS B MMOBCECTHEBHOMN >XKM3HU (OBIT, KOJIOTHS,
OXpaHa OKpPYXarloIeh Cpeibl).

MMOHMMAaHUE W CIHOCOOHOCTh ONHUCHIBATH M OOBACHATh (PHU3WUECKUE SIBICHUS:
KOJIeOaHUsT MAaTeMaTHYECKOTO W TPYKUHHOTO MAasTHUKOB, PE30HAHC (B TOM YHCIIE
3BYKOBOW ), MEXaHUYECKHE BOJTHBI, JUTMHA BOJHBI, OTPAKEHUE 3BYKa, 3XO0;

3HaHUE M CIIOCOOHOCTh JlaBaTh OIpeseieHus (U3NYECKUX MOHATHUN: CBOOOIHBIC
KojiebaHus, KojeOaTelbHas CHUCTeMa, MAasATHHUK, 3aryxaroliue  KojeOaHus,
BBIHYKJICHHBIE KOJIeOaHUs, 3BYK U YCIOBUSI €ro PaclpOCTpaHCHMS; (PU3MUECKUX
BEJIMYMH:  aMIUIMTyJa, TEPHOJI M 4YacToTa KoJiebaHWM, COOCTBEHHAs YacToTa



KOJIeOaTeIbHONH CHUCTEMBI, BBICOTa, [TeMOp], TPOMKOCTHh 3BYyKa, CKOPOCTh 3BYKA;
dusznyecKkux Mojenel: [rapMOHUYECKHE KOJIeOaHH s
, MaTeMaTUYECKUN MASTHUK;

BJIAJICHUE JKCIEPUMEHTAIBHBIMU METOJIAMM HCCIENOBAHUS 3aBUCHUMOCTH IEPHOJA U
4acTOThl KOJIEOAHWU MAasiTHUKAa OT JUJIMHBI €r0 HUTH.

MOHMMAaHHUE U CIIOCOOHOCTh OMHUCHIBATH U OOBACHATH (PU3UUECKHUE SBJICHUS/ TIPOIIECCHI:
ANEKTPOMArHWTHAsT WHAYKUHWS, CAMOWHAYKUHWS, TPEIOMJIIEHUE CBETA, AUCIEPCUs
CBETA, MOIJIOLICHUE W HCIIyCKaHUWE CBETa aTOMaMH, BO3HUKHOBEHUE JIMHEHYATBIX
CIIEKTPOB UCITYCKAHUS U MOTJIONIEHNUS,

3HaHME M CHOCOOHOCTH JaBaTh ONpENEICHUS/ONUCaHUs (PUINYECKUX TOHSATHH:
MarHuTHOE TMOJi€, JIMHAA MAarHUTHOM WHAYKLIHMH, OJHOPOJHOE W HEOJHOPOJIHOE
MArHUTHOE TIOJIE, MATrHUTHBIA TIOTOK, TI€PEMEHHBIA  JJIEKTPUYECKUU  TOK,
ANEKTPOMAarHuTHOE MoJIe, JJICKTPOMAarHUTHBIE BOJIHBI, 3JEKTPOMArHUTHbIE
KOoJeOaHus, paauOCBA3b, BHIWMBIA CBET; (DU3UUYECKUX BEIUMYMH: MarHUTHas
UHIYKLNS, WHIYKTUBHOCTb, IE€PUOJ, 4YacTOTa W aMIUIMTYJa >JIECKTPOMATHUTHBIX
KoJIe0aHMil, MOKa3aTeIu MPEJIOMIICHUS CBETA;

3HaHUE (POPMYIMPOBOK, IOHMMAHHUE CMbICIa WU YMEHUE MPHUMEHSITh 3aKOH
IIPEJIOMJIEHUS CBETa U NpaBwilo JIeHIa, KBAaHTOBBIX ITOCTYJIaTOB bopa;

3HAHWE HA3HAYEHHWsI, YCTPOMCTBA M IPUHLMNA JACHUCTBHUS TEXHUYECKUX YCTPOMCTB:
ANEKTPOMEXAHNYECKUI MHYKIUOHHBINA reHepaTop IIEPEMEHHOTO TOKa,
TpaHchopMaTop, KoJeOaTeNbHbIA KOHTYP, AETEKTOP, CIIEKTPOCKOII, CIEKTporpad;
[[MTOHMMaHuE CYyTH METOJa CIEKTPAJIIBHOTO aHAIN3a U €T0 BO3MOYKHOCTEN .

MOHUMAHUE U CIOCOOHOCTh ONHUCHIBAaTH W OOBICHATH (PU3WUYECKUE SIBICHUS:
PaAMOAKTUBHOCTh, HOHU3UPYIOIINE U3ITyYCHHUS;

3HAaHME W CIOCOOHOCTh [JaBaTh OINpPEICICHHUS OMUCAHUS (PUINYECKUX TMOHATHM:
PaaMoOaKTUBHOCTD, ab(a-, 0eTa- U raMMa-4yacTullbl; GU3NYECKUX MOJETeH: MOJCIH
CTpoeHusa aToMoB, npemynoxeHHbsie J[. Tomconom u 3. Pesepdopaom; MmpoTOHHO-
HEHUTPOHHAs MOJIEJIb aTOMHOIO Spa, MOJENb IpoLecca ACJICHU sIpa aToMa ypaHa,
(Gu3MUEeCKX BEJIWYWH: TOTJIONMICHHAS J103a W3IIy4eHHs, KOI(PUIIMEHT KauecTsa,
SKBUBAJIEHTHAs 1034, IEPUOJI ITOJTypacnaia;

YMEHHE MPUBOAUTH MPUMEPbl U OOBSICHATH YCTPONCTBO W MNPHUHLMII JI€HCTBUS
TEXHUYECKUX YCTPOMCTB M YCTaHOBOK: cyeTuuk l'eirepa, kamepa BuibcoHa,
y3bIPbKOBAsi KaMepa, SIACPHbIA PEakToOp Ha MEJJICHHBIX HEUTPOHAX;

YMEHUE M3MEPATh: MOIIHOCTh JI03bl PAJMOAKTUBHOTO H3JIYYEHHS OBITOBBIM
JNO3UMETPOM;

3HaHue (OPMYJIMPOBOK, TOHMMAHHE CMbICIa M YMEHHE MPUMEHITh: 3aKOH
COXPAHEHUs MAacCOBOI'0 YHMCJa, 3aKOH COXPAaHEHMS 3apsia, 3aKOH PaJHOAaKTHBHOIO
pacnaza, MpaBUII0 CMEILECHHUS;

BJIAJCHUE SKCIEPUMEHTAIBHBIMA METOJAMM HCCIIEOBAaHUS B IPOLIECCE W3YUYEHUS
3aBUCHUMOCTH MOIIIHOCTH M3Jy4€HHs IPOIYKTOB pacnaaa paJoHa OT BPEMEHH;
MMOHMMAHUE CYTHU SKCIEPUMEHTAIBHBIX METOJIOB UCCIIEIOBAHUS YaCTHLL;

YMEHHE HCIOJIb30BaTh MOJYyYEHHbIC 3HAHUSI B TIOBCETHEBHOM *KHU3HU (OBIT, IKOJIOTHS,
OXpaHa OKpYXalollei cpenbl, TEXHUKa 0€30MacHOCTHU U JIp.).

IIPEICTABICEHHE O COCTAaBE, CTPOCHHMH, IMPOUCXOXKIAEHHMH U Bo3pacte CoaHEeYHOU
CUCTEMBI;

yMEHUE TMPUMEHATh (U3MUECKUE 3aKOHBI IJisi OOBSICHEHUS [BWKEHUS IUIAHET



CoaHEYHOM CHCTEMEI,

® 3HATh, YTO CYIIECTBCHHBIMH TapaMeTpaMu, OTIMYAIONIMMH 3BE31bl OT TUIAHET,
SBJISIFOTCS. UX MAcChl U UCTOYHHUKHU PHEPTUU (TEPMOSICPHBIE PEaKIMKU B HEJIpaxX 3Be3]]
U paJInOaKTUBHbBIC B HEJpax IJIAHET);

® CpaBHMBaTh (pu3nMyeckue W OpOUTAIBHBIE MApaMETPhl IUIAHET 3€MHOW TPYIIBI C
COOTBETCTBYIOIMMH TIapaMETPpaMH IUIAHET-TUTAHTOB W HAaXOJWTh B HUX OOIIee
pa3IuYHOE;

e 00BsICHATH CyTh b dekra X. Jomnepa; popmynupoBaTh U 0OBSICHATH CYTh 3aKOHA .
Xab06ma, 3HaTh, YTO OSTOT 3aKOH SBWICS DKCIICPUMEHTAIBHBIM IOATBEPKICHUEM
MOJIENIM HeCTallMOHapHO# BceneHHo, oTKpeITo A. A. @puaMaHoM.

Obwumu npedmemuvimu pe3yibmamamu 00yUYSHHS 110 TaHHOMY KypCY SBJISIFOTCS:

® YMCHHE TIOJIb30BAaThCS METOJAAMH HAyYHOTO WCCJICAOBAHMS SBICHUN TIPUPOIBL:
MIPOBOJIUTH HAOIIO/IEHUS, TUIAHUPOBATh U BBIMOJIHATH DKCIIEPUMEHTHI, 00pabaThiBaTh
pe3ynbTaThl U3MEPEHUH, MPECTABIATh PE3YIbTaThl U3MEPEHUIN C MOMOIIBIO TAOJIHII,
rpaguxkoB U  dopmyn, OOHApYKHMBaTh 3aBUCUMOCTH MEXAy (HU3NUECKUMU
BEIIMYMHAMU, OOBICHATH  pe3yJbTaThl M JeJaTh BBIBOJbI, OICHUBATH T'PAHUIIBI
MOTPENIHOCTEN PE3yJIbTATOB
U3MEpPECHUM;

® DPA3BUTHC TCOPCTHYCCKOI'O  MBIIJICHUA Ha  OCHOBC (bOpMI/IpOBaHI/IH YMCHI/Iﬁ
YCTaHaBJIMBATb Q)aKTLI, pa3iindaTthb IIPHUYIUHBI U CIICACTBUA, UCIIOJIb30BATH (1)PI3PILI€CKI/IC
MOACIIN, BbIABUIAaTb TIHUIIOTC3bI, OTBICKHMBATH H q)OpMy.TII/IpOBaTB J0Ka3aTcIbCTBA
BBIIBUHYTBIX I'MIIOTC3.

Il.Conepxkanue y4eOHOro nmpeamMera
7 knace (70 4, 2 9 B HeJIeII0)

BBeanenue (4 4)

®usuka — Hayka o npupojae. Pu3ndeckue sABICHUs], BEIIECTBO, TENO, Matepus. Pusndueckue
cBoiictBa Tein. OCHOBHBIE METOABI HM3y4deHMs, WX pasznuuue. [loHsTne o ¢uzMUecKoit
BenuuuHe. MexayHapoaHas cuctema eauHuil. I[Ipocteitinie u3MepuTeNnbHbIE TPUOOPHI.
Ilena nenenus mkanel mpubopa. Haxoxknenwe morpemHocTr u3MepeHus. CoBpeMeHHBIC
JOCTIDKEHUST HAayKu. Poib M3HKM M yYEHBIX HaIllel CTpaHbl B PA3BUTHH TEXHHUYECKOTO
nporpecca. BiausiHue TEXHOIOTUYECKUX ITPOLIECCOB HA OKPYKAIOIIYIO CPENy.

JIABOPATOPHAA PABOTA
1. OnpenaeneHue 1eHbl ACICHUS U3MEPUTEIHHOTO TTprdopa.
IlepBoHayajibHbIE CBEAEHUS 0 CTPOCHUM BelecTBa (6 1)

IIpeacraBnennss o CTpoeHHH BemiecTBa. OINBITH, MOATBEPXKIAIOIIAE, YTO BCE
BEILIECTBA COCTOST M3 OTHAEJBbHBIX YacTULl. MoJeKyja — Menpyanias 4aCcTHLA BEIEeCTBA.
Pasmepsr monekyn. duddys3us B KHUIKOCTIX, razaX U TBepAbIXx TenaxX. CBs3b CKOPOCTH
aupdy3un U Temmeparypbl Tena. DUINYECKUH CMBICT B3aHUMOJCHCTBHUS MOJIEKYIL.
CymiecTBOBaHME CWJI B3aUMHOTO MPUTSIKEHHS W OTTAJKUBAHUSA MOJIEKyJd. SIBieHue
CMauMBaHUA U HECMAuyMBaHUS TeJ. ArperatHble cOCTOsHUS BeliecTBa. OCOOEHHOCTH TpeX



arperaTtHeIX cOCTOsSTHUI BemecTBa. OOBbsACHEHUE CBOMCTB ra3oB, JKUIKOCTEH U TBEPJbIX TEI
Ha OCHOBE MOJIEKYJISIPHOI'O CTPOEHHS.

JIABOPATOPHASA PABOTA
N3MepeHne pa3MepoB MajbIX TEIL.
B3aumopeicreus te (23 4)

Mexanuueckoe nBHkeHue. TpaeKTopus ABMKEHUS Tena, MyTb. OCHOBHBIE €IMHULIBI ITyTH B
CH. PaBHOMEpHOE U HEpaBHOMEPHOE JBM>KeHUE. OTHOCUTENBLHOCTh NIBHKEHUA. CKOPOCTh
PAaBHOMEPHOTO M HEPAaBHOMEPHOTO [BHKECHMs. BeKTopHbIE W CKajsipHble (pU3MUYECKUE
BennuuHbl. OmnpenenieHue ckopoctu. OnpeneneHue MyTH, MPONAEHHOTO TEJIOM IIpU
PaBHOMEPHOM JIBM>KEHHH, 10 ¢opmyse U ¢ momonibio rpadukoB. HaxoxaeHue BpeMeHU
ABWOKEHUs Ten. SIBneHue uHepuuu. lIposiBieHue sABIeHUS MHEPUUU B OBITY U TEXHHKE.
N3meHenne ckopocTH Tell npu B3aumonaeucTtsuu. Macca. Macca — mepa UHEPTHOCTH TeJla.
WNuepTtHOCTE — cCBOMCTBO Tenma. OmnpeneneHue Maccsl Tela B PE3yNbTATe  €ro
B3aMMOJICICTBUS C APYTUMHU TejlaMHu. BbIsiCHEHHE yCIIOBUM paBHOBECHS! YUEOHBIX BECOB.
[ImoTHOCTE BemecTBa. Mi3MeHeHne TNIOTHOCTH OJHOTO M TOTO K€ BEIIECTBA B 3aBUCUMOCTHU
OT €ro arperatHoro crtossHus. OnpeneneHue Macchl Tejla MO €ro 00beMYy U IJIOTHOCTH,
o0beMa TeJia 1o ero Macce M IOTHOCTH. MI3MeHeHne CKOpOCTH Tea MpH IEUCTBUM HA HETO
apyrux tein. Cuila — OpUYMHAa MU3MEHEHHS CKOPOCTH JBUKEHHUSA, BEKTOpHAsl (u3HuecKas
BenuuuHa. ['paduueckoe mzodpakenue cuibl. Cuna — Mepa B3aumojercTus ten. Cuna
TsoKeCTH. Hanmume TAroTeHns Mexxay BCEMHU TeJIaMHU. 3aBUCUMOCTD CUJIBI TSDKECTH OT MacChl
tena. CBoOonHoe mnazeHue Ten. Bo3HukHOBEHHME cuibl ynpyroctu. Ilpupoaa cuibl
ynpyroctd. ONBITHBIE TOATBEPKICHUS CYIIECTBOBAHUS CUJIbI ynpyrocTu. 3akoH ['yka. Bec
Tena. Bec Tena — BekTopHas gusnyeckas BenuunHa. OTiauune Beca Tejla OT CHIIbI TSKECTH.
Cuita TspKeCTH Ha Apyrux IuiaHerax. MzyueHnue yctpoiicTBa tuHamometpa. M3mepenus cui ¢
IOMOIIBI0 AuHaMoMmeTpa. PaBHonelicTByromas cuit. CloXeHue IByX CHII, HallpaBJIEHHBIX 110
OJIHOM MPSAMOM B OJTHOM HAIPaBIECHUU M B IPOTHUBOMOIOKHBIX. ['padnyeckoe nzodpaxeHue
paBHOHeWcTBytOIEed AByX cwi. Cuna tpenus. M3MepeHue cuiibl TPEHUS CKOJIbKEHUS.
CpaBHeHUE CUIIBI TPEHHS CKOJIBKEHUS C CUIIONW TpeHUs KaueHus1. CpaBHEHUE CHIIBI TPEHUS C
BecoM Tena. Tpenue nokost. Ponb TpeHust B TexHuke. CrocoObl YBETMYEHUS U YMEHbIIEHUS
TpeHusl.

JIABOPATOPHBIE PABOTBI

N3mepenne Macchl Tena Ha PhIYaXHBIX BECaX.

N3mepenne oobema Tena.

Onpenenenre MWIOTHOCTH TBEPIOTO TeNa.

['panyrpoBaHue Npy>KUHBI U U3MEPEHUE CUII TUHAMOMETPOM.

BrisicHeHHe 3aBUCHMOCTH CHJIbI TPEHUS! CKOIBKEHHS OT IJIOIIAU CONPUKACAIOUTUXCS
TEJI U NPUKUMAIOLIEN CUJIBI.

R

/laBJjieHMe TBEPABIX TeJl, })KUAKOCTel U ra3os (21 u)

JaBnenue. @opmyna s HaXO0XAEHUsS JaBieHud. EnuHunel naBneHus. BoisicHeHue
CrocoO0B M3MEHEHUS JaBJCHUS B OBITY M TeXHHUKE. [I[pyuunHBI BO3ZHUKHOBEHHMS JaBJICHUS
raza. 3aBUCMMOCTb JIaBJICHUS ra3a JaHHOMW Macchl OT oObeMa U Temmeparypbl. Pazmuuus



MEXKJy TBEPABIMH TEIaMH, JKUAKOCTAMM M raszaMu. llepenaya naBiieHMS >KHIKOCTBIO M
razoM. 3akoH [lackamsa. Hamuuue naBineHuss BHYTPU KUAKOCTH. YBEIUYEHHE AABJICHUS C
rIyOuHOM norpykenusi. O00CHOBaHUE PACTIONOKEHUS TOBEPXHOCTA OJHOPOAHOM KUIKOCTH
B COOOMIAIONIMXCSA COCYJax Ha OJHOM YpPOBHE, a KMJIKOCTEH C pa3HOM IUNIOTHOCTBIO — Ha
pa3HBIX YPOBHAX. YCTpOMCTBO M AelicTBHE LLI03a. ATMochepHOe naBieHue. BiusHue
aTMOc(epHOrO  JaBJE€HMsIT Ha JKMBBIE OpraHWU3MblL.  SIBIEHUS, MOATBEPXKAAIOIINE
CyLIECTBOBaHHE aTMOC(epHOro aasieHus. OnpeneneHue aTMocepHOro AaBICHUS.

OmnsiT Toppuuennu. Pacuer cuiibl, ¢ KOTOpoil aTMOCc(epa TaBUT Ha OKPYKAIOIINE IPEIMETHI.
3HaKOMCTBO C pabOTOM M YCTpOHCTBOM Oapomerpa-aHepouja. lcrmonp3oBaHue ero mnpu
METEOPOJOTUUECKUX HAOIIOIEHUAX. ATMOC(EPHOE TaBICHUE Ha PA3IMYHBIX BBICOTAX.
YCTpOMCTBO M MNPUHIOMUI JEUCTBUA OTKPBITOTO JKUJIKOCTHOTO M  METAJUINYECKOTO
MaHOMeETpOB. [IpuHIMI AEHCTBUS NOPIIHEBOTO KUAKOCTHOIO HACOCA U THAPABINYECKOTO
npecca. Gusnueckne 0CHOBBI PaOOTHI TUAPABIMYECKOTO npecca. [[puunHbl BO3HUKHOBEHUS
BBITAJIKMBArONIeN cuibl. [Ipupona BeITankuBaromen cuisl. 3akoH Apxumena. [maBanue tein.
VYcnoBus minaBaHus Teld. 3aBUCUMOCThH TIIYOMHBI MOTPYKEHHUS Telda B XKUAKOCTh OT €ro
IIOTHOCTH. Du3nueckue OCHOBBI IUIABAaHUSA CYAOB M BO3AyXOIUIaBaHusA. BOIHBIN u
BO3JYIIHBINA TPAHCIIOPT.

JIABOPATOPHBIE PABOTEI

7. OnpeneneHne BBITAIKABAIOIMIEH CHUJIbIL, JNEMCTBYIOIIEW HA MOTPYKEHHOE B KHIKOCTH
TEJIO.
8. BpIsICHEHME YCIIOBHI IUIABAHNUS TEJIA B )KUIKOCTH.

Pa6ora u momHoCTH. JHeprus (13 u)

Mexanuueckas pabota, ee (HU3MYECKUN CMBICI. MOIMHOCTh — XapaKTepUCTHKA
CKOpPOCTU BBINOMHEHUST paboThl. [lpocThie Mexanu3mbl. Ppruar. YciioBust paBHOBECHS
peiuara. MomMeHT cuibl — (u3udeckas BeTUYMHA, XapaKTEpHU3YyroIlas JEeWCTBHE CHUJIBL.
[IpaBuio MOMEHTOB. YCTpPOMCTBO M JI€MCTBUE pBIYAXKHBIX BECOB. lloABMXKHBIN U
HETOJABMKHBIA OJIOKM — TPOCThIE MEXaHW3Mbl. PaBeHCTBO pabOT Mpu HCHOJIb30BAaHUU
MPOCTBIX MEXAaHU3MOB. «30JI0TO€ MpaBWwiIO» MexaHuku. lleHTp Tsxectu tena. LleHTp
TSODKECTH Pa3JIMYHbIX TBEPIbIX Teld. CTaTuka — pasliell MEXAHUKH, U3YYaloIIUil yCIOBUS
paBHOBecHs Tesl. YCioBuUsl paBHOBecus Tei. [loHsThe o mose3Hou u nosaHoit padore. KITJ]
MexanusMa. Haknonnas miockocts. Onpenenenue KIIJ[ HaKIOHHON MIIOCKOCTU. DHEPTHSL.
[TorenuuanbHasgs 3HEpPrusi. 3aBUCHUMOCTh MOTCHIUAIBHOM JHEPrUU TENa, MOAHATOTO HaL
3eMJIeid, OT €ro Macchbl MU BBICOTHI MOoabeMa. KuHeTudeckas sHeprus. 3aBUCHUMOCTH
KMHETUYECKOM SHEpPruM OT MacChl Tejla W ero ckopoctu. llepexoxm oaHoro Buaa
MEXaHUYECKOM 3Hepruu B Apyrou. I[lepexon snepruu ot 0OAHOrO TeIa K APYyromy.

JIABOPATOPHBIE PABOTEI

9. BplsicHeHue yclIOBUS paBHOBECHUS phluara.
10. Onpenenenue KII/I npu nogbeme Tena no HaKJIOHHOW IUIOCKOCTH.

PesepBHOE Bpems-(34)



8 kaace (70 4, 2 9 B HeZEIIO)

TenjioBble siBJIeHHs (23 1)

TennoBoe aBuxkeHne. OCOOCHHOCTH IBUKEHUS MOJIeKYJl. CBSA3b TEMIEPATYPHI TeJa U
CKOPOCTH JIBUKEHHSI €rO0 MOJICKYJ. JIBH>KEHHE MOJIEKYJ B ras3ax, JKMAKOCTSIX U TBEPHABIX
tenax. [IpeBpalienue sHepruu Tea B MEXaHMYECKUX ITponeccax. BHYTpEeHHss SHEprus Tea.
VYBenuueHne BHYTPEHHEH SHEpPrUM Teja IMyTeM COBEpUICHUS pabOThl HAJ HUM WIH €€
YMEHBIIIEHUE TPU COBEPIICHUU pabOThl TelaoM. M3MeHeHue BHYTpPEHHEH SHEpruu Tela
nyTeEM TemIonepenayu. TemionpoBoAHOCTh. Pa3znuuue TEemIonpoBOAHOCTEN Pa3IMYHbBIX
BemniecTB. KoHBeKIMS B JKUIKOCTAX U razax. OObsacHeHne KoHBekuuu. [lepemaua sneprum
uznyuyeHueM. OcoOeHHOCTH BHUAOB Termonepenayu. KonudecTBo TemaoThl. EauHMIIBI
KOJIMYECTBA TEIUIOTHL. Y IEJIbHAs TEIUIOEMKOCTh BemiecTtBa. DopMmyna s pacyera
KOJIMYECTBAa TEIJIOThl, HEOOXOAMMOTO Il HArpeBaHusl TeJla WM BBIACISIEMOTO UM TIpU
OXJIAXKJEHNUH. Y CTPOKWCTBO U NMPUMEHEHUE KajnopumeTpa. TOIMBO KaK UCTOYHUK HYHEPIUH.
VYnenbHasg Termora cropanus TomimBa. PopMyna s pacyera KOJWYECTBA TEIUIOTHI,
BBIICJSIEMOTO MPHU CrOPAaHWU TOIUIMBA. 3AaKOH COXPAHEHUS MEXAHWYECKOW JHEPIUM.
IIpeBpaimieHre MEXaHWYECKOW DJHEPTHMM BO BHYTPEHHIOKO. lIpeBpameHune BHYTpeHHEN
SHEPruM B MexaHH4ecKyro. (CoXpaHEHHWE HHEpPrud B TEIUIOBBIX MPOIECCAX. 3AKOH
COXpaHEHHSI W TMPEBPALICHHUS JYHEPrUM B NPUPOAE. ATpEraTHble COCTOSIHHUS BENIECTBA.
Kpucramnuueckue tena. [lnaBnenue u oTBepaeBanue. Temmeparypa tuiaBieHus. ['padux
IUIABJICHUST W OTBEPJACBAaHMS KPUCTAJUIMYECKUX TEJ. YJelIbHAas TEIUIOTa IUIaBJICHUS.
OObsicHEeHUE MPOIECCOB IUIABJICHUS M OTBEPACBAHUS HA OCHOBE 3HAHUU O MOJICKYJIIPHOM
ctpoenun BemiectBa. dopmyna ans pacuera KOJIMYECTBA TEIJIOTHI, HEOOXOIUMOTO IS
TJIaBJICHUST Tella WM BBIJIEISIONIErocs Mpu ero Kpuctawmusamnuu. [lapooOpa3zoBanue u
ncnapenue. CkopocTh ucnapeHus. HacwlilieHHbIH ¥ HEHacChIeHHBbIM mnap. KonpeHcamus
napa. OcoOEHHOCTU MPOIECCOB HMCHapeHus W KoHAeHcauuu. llormomieHue sHepruu mpu
WCHApEeHUM >KUIAKOCTU W BBIJICJICHUE €€ MNpH KOHJEeHcauuu nmapa. l[Iponecc kuneHwus.
[TocTostHCTBO TeMmepaTypbl HPU KUIIEHUHM B OTKPBITOM cocyne. DU3M4ecKuid CMBICIT
YACIBHON TEIUIOTHI MapooOpa30oBaHus U KOHJACHCAlMU. BiaxkHOCTh Bo3ayxa. Touka poCHI.
Cnoco0bl onpeiesieHusT BIAXKHOCTH BO3ayxa. [ MrpoMeTphl: KOHJEHCAIIMOHHBIA U BOJIOCHOM.
[Tcuxpomerp. PaboTa raza u mapa npu pacuupeHuu. TersoBeie aBurarenu. [IpuMenenue
3aKOHa COXPAHCHUA W TPEBPALICHUS] SHEPTHUM B TEIJIOBBIX JBUTATENISIX. Y CTPOMCTBO M
MPUHITUT IeWCTBUs aBUratens BHyTpeHHero cropanus (JIBC). Dkxonorudeckne mpoOiembl
npu ucnons3oBanuu JIBC. YctpoiictBo u mpuHumm nedctBus mapoBoit TypOunbl. KITJ|
TETUJIOBOTO JIBUTATEIIA.

JIABOPATOPHBIE PABOTEI
1. CpaBHEHHE KOJIMYECTB TEIUIOTHI ITPU CMEIIMBAHUU BOJBI Pa3HON TEMIIEPATYPHI.
2. N3mepenue yaenbHON TEeIJI0OEMKOCTH TBEPIOTO TeA.
3. N3mepenue BiaXHOCTH BO3yXa.

JaekTpuuyeckue sipjeHus (29 u)

Onextpuszanms Ten. JlBa poma JIIEKTpUYECKMX  3apsafoB. BsammopeiicTBue
OJTHOMMEHHO U PAa3HOMMEHHO 3apsSKEHHBIX Tell. YCTPOMCTBO anekTpockona. [lonstus 00
anekTpuaeckom mosie. [lome kak ocoOwIil Bua Matepuu. JleMMMOCTh AIEKTPUIECKOTO 3apsia.
DNEKTPOH — YacTUla C HAMMEHBIINM 3JIEKTPUYECKUM 3apsiioM. ENMHALIA 31EKTPUYECKOro



3apsina. Ctpoenue aroma. Ctpoenue siapa aroma. Heitponsl. [IpoTonsl. Moaenu atomoB
Bojiopoaa, renusi, autus. Monpl. OOBsicCHEHWE HAa OCHOBE 3HAHWUW O CTPOEHUU aroMma
AJIEKTPU3ALMUA TEJ MPH CONPUKOCHOBEHUH, IEpPEIadye YacTH HJIEKTPUYECKOTO 3apsaa OT
OJIHOTO TeJa K JpYyromMy. 3aKOH COXPaHEHHUs 3JIEKTPUUECKOro 3apsaa. /leneHue BemecTs 1o
CIIOCOOHOCTH TPOBOJUTH DJIEKTPUYECKUM TOK HAa TPOBOJHUKH, TMOJYNPOBOAHUKUA U
JTUDJIEKTPUKU. XapakTepHas OCOOCHHOCTh TMOJYNPOBOAHUKOB. JIEKTPUUYECKUH TOK.
VYcnoBus CymecTBOBaHUSA SJIEKTPUYECKOTO TOKA. VICTOYHHMKM 3IEKTPUYECKOrO TOKA.
DnekTpuyecKkas IeMb U €€ COCTaBHbIE YAacTH. Y CIIOBHbIE 0003HAuYEHUs, MPUMEHSEMbIE Ha
CcXeMax »JJIeKTpuueckux uerneu. Ilpuponma snexrpuueckoro Toka B MeramiaXx. CKOpOCTh
pacIpOCTPaHEHUs JJIEKTPUYECKOTO TOKAa B MPOBOAHUKE. J[EMCTBUS 3IEKTPUUYECKOTO TOKA.
[IpeBpamieHre sHEpruM HIEKTPUUYECKOTO TOKAa B JApyrue Buibl 3Hepruu. Hampaiienue
anekTpuueckoro toka. Cuna toka. MHTEHCHMBHOCTH 3ieKTpuueckoro toka. dopmyna s
ompeAeneHnuss Cuibl TOKa. EgumHuiel cuiibl Toka. Hasnauenuwe ammepmerpa. BxirroueHwne
amnepMerpa B uenb. OmnpeneneHue IEHbI JEJICHHUS €ro IMIKaldbl. OJIEKTPUUECKOE
HalnpspKeHUe, eluHuIa Hanpsbkenus. DopMyna aiia onpezeneHus HanpsokeHus. M3mepenue
HaNpsHKEHHUS BOJIBTMETPOM. BKitoueHre BOIBTMETpa B 1eb. ONpenesieHue eHbl TeICHUs
€ro MIKaJbl. DJEKTPUUECKOE COMPOTUBICHUE. 3ABUCUMOCTh CHJIBI TOKA OT HAMPSHKEHUS MPU
MIOCTOSIHHOM conpoTuBieHUu. l[lpupoaa 3IEKTPUYECKOTO COMPOTUBIICHUS. 3aBUCUMOCTH
CUJIbl TOKA OT CONPOTHBIICHUS MPH IMOCTOSHHOM HAaNpsKeHUW. 3akoH OMma i ydacTka
uend. COOTHOLIEHWE MEXKIY CONPOTHUBJICHUEM IPOBOJAHUKA, €ro JJIWHOM M IUIOLIAJbIO
MONEPEYHOr0 CEUYEHHs. YIENbHOE COMPOTUBJIEHUE MPOBOJHMKA. [IpuHUOMI nAeiCTBUS U
HazHaueHue peocrara. llogximrouenue peocrara B nenb. [locienoBaresnbHOE COEAUHEHUE
MpOBOAHUKOB. CONMPOTHUBIIEHUE MOCIEA0BATEILHO COEAMHEHHBIX TPOBOAHUKOB. Cuia TOKa U
HaNpsDKEHWE B LENW TPU MOCIEI0BAaTEIbHOM coeAuHeHuu. [lapaiienbHoe coequHeHue
MPOBOJHUKOB. COMMPOTUBIIEHUE ABYX MapaIEIbHO COCAUHEHHBIX MPOBOAHUKOB. Cuiia TOKa
M HampspbKeHUE B IENU TMPHU MapajuieibHOM COeAUHEHHH. PaboTa 3JIEKTPUYECKOro TOKA.
®dopmyna ang pacuera padoTsl Toka. EquHuibl paboTel Toka. MOIIHOCTh 3JEKTPUUECKOTO
toka. dopmyna nans pacuera MomHOCTH Toka. dopmyna s BbBIUKCIEHUS PabOThHI
ANIEKTPUUECKOTO TOKA Yepe3 MOIIHOCTh U BpeMsi. EMUHUIBI pabOThl TOKA, UCIIOIb3YEeMbIC Ha
npakTuke. Pacuer cToMMOCTH M3pacxXOJOBaHHOM 3EKTpodHepruu. dopMyna s pacyera
KOJIMYECTBA TEIUIOTHI, BBIAEISEMOr0 MPOBOJHUKOM TMpU MNPOTEKAHUU MO HEMY
anekTpuueckoro Toka. 3akoH JDkoyns—Jlenna. KonpeHcaTop.  DIEKTpOEMKOCTb
KoHJieHcaTopa. PaboTa 3JeKTpUYecKoro Mojs KOHJeHcaTopa. EmuHuila s1meKTpoeMKOCTH
KOHJIeHcaTopa. Pa3inuHble BUABI JIaMII, UCIIOJIb3yEMbIE B OCBELIEHHUH. Y CTPOMCTBO JIAMIIbI
HaKaJMBaHWs. TemoBoe JEHWCTBHE TOKA. OJEKTPUYECKUE HarpeBaTebHBIC MPUOOPHI.
[TpruunHbI IEperpy3Ku B LIENU U KOPOTKOTO 3aMbikanus. [Ipenoxpanurenu.

JIABOPATOPHBIE PABOTHI
4. COopka SJEKTPUYECKON LEeNu U HU3MEpPEeHUE CUJIbI TOKa B €€ PAa3IMYHbIX
y4dacTKax.
5. N3mepennie HaNpsKeHUs Ha Pa3iIMvHbIX YYaCTKaxX 3JIEKTPUUECKOU LETIH.
6. PerynupoBaHue cuiibl TOKa pEOCTaTOM.
7. N3mepeHne conpoTUBIICHUS MPOBOJHMKA TMPU TIOMOILIM aMmIepMeTpa u
BOJIbTMETA.
8. H3mepenune MOITHOCTH U pabOThI TOKA B 3JIEKTPUUECKOH JIaMIIe.

DJIeKTPOMATHUTHBIE sIBJIeHUs (6 1)

MarsuTtHOe noJjie. Y CTaHOBJICHUE CBS3HU MCKAY OJICKTPHUICCKUM TOKOM U MarHUTHBIM
nojieM. OIbIT QpCTC,Z[a. MarsuTHoOeE 10J1€e IpsAMOTro TOKA. MarsuTHbI€ JIMHUA MarHUTHOI'O



nojs. MarautHoe IoJie KaTyllKu € TOKOM. CriocoObl M3MEHEHHS MAarHUTHOT'O I[CﬁCTBH?I
KaTyliku ¢ TOKOM. 9J’I€KTpOMaFHI/ITBI U HX MPHUMCHCHHUC. HcneiTanue I[GflCTBHH
QJICKTPOMArHura. ITocTossHHBIC MAarHUTHI. BBaHMOHCﬁCTBHe MarauToB. OOBsICHEHHE IIPpUYIH
OpUCHTAIHMN JKCJIC3HBIX OIIMJIIOK B MAarHUTHOM IIOJIC. MarauTtHoe 1ojie 3eMIIH. I[eﬁCTBHe
MAarobuTHOro I1ojii Ha IIPOBOJHHK C TOKOM. yCTpOﬁCTBO U TIPUHIIAII I[GﬁCTBI/IH
QJICKTPOABUTATCIIA IIOCTOAHHOI'O TOKA.

JIABOPATOPHBIE PABOTDEI
9. COopKa 2/IeKTpOMarHnuTa 1 UCIbITaHUE €ro JEHCTBUSL.
10.  M3ydeHue 35IeKTpUYECKOro JBUTATENs IOCTOSIHHOIO TOKa (Ha MOJIENH).

CgetoBbie siBjieHus (10 1)

HUctounuku cBera. EcTEeCTBEHHBIE U MCKYCCTBEHHBIE MCTOYHMKHU CBETA. [ OYEUYHBIN
WCTOYHUK CBETa M CBETOBOM Jiyd. lIpsMOIMHENHOE pacnpoCTpaHEHHWE CBETA. 3aKOH
MPSIMOJIMHEMHOTO pacrpocTpaHeHus cBeta. OOpa3oBaHue TeHU M noayTeHUu. CONHEYHOE U
JYHHOE 3aTMEHUs. SIBNeHMs, HAOI0JaeMble MPHU MAJICHUH JIyda CBETa Ha TpaHUIly pasjelia
IByX cpel. OTpaxkeHue cBeTa. 3aKOH oTpaxeHus cBeTa. OOpaTHUMOCTh CBETOBBIX JIyUYEH.
[Tnockoe 3epkano. IlocTpoeHue u300pakeHus MpeaMeTa B IJIOCKOM 3epkajie. MHumoe
M300pakeHHe. 3epKaTbHOE U PACCEIHHOE OTpakeHHe cBeTa. OnTuyeckasi IOTHOCTh CPEbL.
SABnenne mpenomiieHuss cBeTa. COOTHOLIEHWE MEXKAY YIiIoM TMaJcHUus H  yIJIoM
MpejaoMIIeHUs. 3aKOH penomiieHus cBera. [lokazarens npenomienus aByx cpel. CTpoeHue
raza. OyHKIUM OTHENBHBIX 4YacTe rinaza. dopmMupoBaHue H300paKEHHs] HAa CETYATKE
riiasa.

JIABOPATOPHAA PABOTA
11. V3ydeHue CBOMCTB M300paKeHUs B TUH3AX

PesepBHoe Bpemsi-(3u)

9 kaacc (105 9, 3 4 B HezmEIO)

3aKoHbI B3aMMO/IeCTBUA U ABHKeHHs TeJ (34 1)

Onucanne ABmkeHUA. MarepuanbHasg TOUKa Kak MOJENb Tena. Kpurepuu 3aMeHbl
Tena maTtepuaibHOM Toukoi. [loctynarensHoe nBukenue. Cucrema orcuera. [lepemenienue.
Paznuune Mex1y MOHATUAMU «ITyTh» U «IIepeMelieHne». Haxoxaenue KoopAInHaThl Tena 1o
€ro Ha4YaJbHOM KOOpJIMHATE M NPOEKIMU BEKTOpa IepemenieHus. llepemenieHue mnpu
MPSAMOJIMHEWHOM PaBHOMEPHOM JBWXEHHH. [IpAMONMHENHOE paBHOYCKOPEHHOE JIBUKECHHUE.
MrHoBeHHasi CKOpOCTh. YckopeHue. CKOpoCThb MNPSIMOJMHEHHOTO PAaBHOYCKOPEHHOTO
newkenus. ['paduk ckopoctu. Ilepememnienre npu MNPSIMOIUHEHHOM PABHOYCKOPEHHOM
JIBUKEHUH. 3AKOHOMEPHOCTH, TPUCYIIAE TPSIMOJIMHEHHOMY PABHOYCKOPEH HOMY JIBHKEHUIO
0e3 HayabHOM CcKOpOoCcTU. OTHOCUTEIHLHOCTh TPACKTOPHUH, TIEPEMEIIICHHUS, ITyTH, CKOPOCTH.
['eoneHTpHrUeCcKass U reIMOLEHTPUYECKass CUCTEMbl Mupa. [IpyunHa CMEHBI JHS U HOYM Ha
3emie (B renuoneHTpuueckor cucteme). [IpuunHbl IBUKEHHS C TOYKUA 3pEHUST APUCTOTENS
U €ro noclienoBarenei. 3akoH uHepuu. [lepBriil 3akoH HptoToHa. MIHepLManbHble CUCTEMBI
otcueta. BTtopoit 3akoH Hprorona. Tperuit 3akon Hprorona. CBoOoOgHOE TMajeHHE TeIl.
Yckopenue cBobonHoro najaenus. [lajenue Ten B BO3AyXe U Pa3peKEHHOM MPOCTPAHCTBE.
YMeHblIEHnEe MOyl BEKTOPAa CKOPOCTH IMPHU MPOTHUBOMOJIOKHOM HAIIPABJICHUHA BEKTOPOB
Ha4YaJIbHOW CKOPOCTH M YCKOpPEHUs CBOOOHOTO majeHusi. HeBecomocTh. 3aK0OH BCEMUPHOTO



TATOTEHHUsT W YCJIOBHUS €ro INPUMEHUMOCTH. ['paBUTallMOHHAs ITOCTOSIHHAs. Y CKOpEHHE
cBOOOMHOrO majeHus Ha 3emiie U JAPYyruX HeOECHBIX Tenax. 3aBUCHUMOCTb YCKOPEHUS
CcBOOOJHOTO MaJieHUs] OT IIMPOTHI MECTa W BBICOTHI Hax 3emieil. Cuia ynpyroctu. 3akoH
I'yka. Cuna TpeHusa. Buasl TpeHHs: TpEeHUE MOKOS, TPEHUE CKOJIbKEHUS, TPEHUE KaueHUS.
@opMysa g pacuera CHIbl TPEHMS CKOJbXeHusA. [IpuMepsl IOJIE3HOTO IPOSBIICHHUS
TpeHus. IIpsamMosnHelHOe U KpUBOJIMHENHOE BH)KECHHE. [[BHKEeHHE Tena MO OKPYKHOCTH C
IOCTOSIHHOM IO MOJYJIFO CKOpPOCThIO. LleHTpocTpeMurensHoe yckopeHue. VCKycCTBEHHbIE
cnyTHUKM 3eMin. [lepBast kocMHuueckass ckopocTs. MiMirynbc Tena. 3aMKHyTas CUCTEMA TEll.
M3meHeHne WMIYyJIbCOB TEJI NPHU HMX B3aUMOJCUCTBUM. 3aKOH COXPAaHEHHsI HMITYJIbCA.
CymHoCcTh U IIpUMEPBI PEAKTUBHOIO JBMKEHUsA. Ha3HaueHMe, KOHCTPYKUHS W MPUHLUI
JeHCTBUA pakeThl. MHOTOCTymneHYaThle pakeThl. Pabota cumbl. PaboTta cuibel TsokecTd U
CHJIBI YIPYTOCTH. IToreHumansHas JHEPrusl. [ToreHumanbHas DHEPIUs
ynpyrojaedopmupoBanHoro Tena. Kunernueckas osHeprus. Teopema 00 uU3MEHEHUU
KMHETUYECKOW HEPTUHU. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTIUH.

JIABOPATOPHBIE PABOTHI
1. MccnenoBanue paBHOYCKOPEHHOTO IBMXKEHUS 0€3 Ha4alIbHOM CKOPOCTH.
2. 3mepenue yckopeHusi CBOOOTHOTO TaJeHUSI.

Mexanuyeckue KoJjed0anusi U BoJHbL. 3BYK (15 1)

[Tpumepsl konedarenbHOro ABMKEeHUS. OOIMe 4epThl pa3HOOOPA3HBIX KOJECOAHUM.
JluHamMKKa KoJIeOaHUH TOPU3OHTAIBLHOTO MPYXUHHOro MasTHUKA. CBOOOJHBIE KOJIEOaHMS,
KojeOaTeNbHbIE CHCTEMbI, MaATHUK. BemuuuHbI, XapakTepusyIolue KoyedaTelbHOe
IBWKCHME: aMIUINTyla, TMEpHoJ, vacTora, (a3a koneOaHuM. 3aBUCHUMOCTh IMEpUOJA U
4acTOThl MasiTHUKa OT JJIMHBI ero HUTH. [‘apMoHuueckue kojebOanus. llpeBparienue
MEXaHUYECKOM »HHEepruM KoyeOaTeNbHOM CHUCTEMBl BO BHYTPEHHIOIO. 3aTyXxaroliue
KojeOanus. BbiHyXIeHHble KojeOaHus. YacroTa YCTAHOBUBUIMXCS — BBIHYXKIEHHBIX
KoJieOaHuil. YCIoBUS HACTYIUIEHMS M (PU3MYECKasl CYUIHOCTh SIBJIEHHUS pe30HaHca. Yuer
pe30HaHCca B MpakTHKe. MexaHu3M paclpoCTpaHEeHUsl ynpyrux kosebaHuil. MexaHudeckue
BOJIHBI. [lonepeunble U NpOJOJIbHBIE YIPYTHE BOJIHBI B TBEPBIX, KUAKUX M ra3000pa3HbIX
cpenax. XapakTepUCTUKHU BOJIH: CKOPOCTh, JUIMHA BOJIHBI, 4acTOTa, MEPUOJ KOJieOaHUH.
CBsi3b MEX]ly 3TUMH BeTMUMHAMU. VICTOUHUKHN 3ByKa —Tena, KOJIEOIIOUMECs ¢ 4acToToi 16
I'm — 20 x['n. YnbrpasByk u uHPpa3ByK. DXodoKaius. 3aBUCUMOCTb BBICOTHI 3ByKa OT
YacTOThI, @ TPOMKOCTH 3BYKAa — OT aMIUIUTY/Ibl KOJIEOAHU U HEKOTOPBIX APYTUX MPUYHH.
TemOp 3Byka. Hanuume cpenbl —He00X01uMO€e YCIOBHE pacipocTpaHeHus 3ByKa.CKOpoCTh
3ByKa B pa3M4HbIX cpefax. OTpaxkeHue 3ByKa. DX0. 3ByKOBOW PE30OHAHC.

JIABOPATOPHAA PABOTA
3. MccnenoBanue 3aBUCMMOCTH MEPUOJIa U YaCTOThI CBOOOHBIX KOJICOAHUN MasiTHUKA OT
JUTUHBI €70 HUTH.



DJIEKTPOMATHUTHOE MoJe (25 4)

Ucrounnkn wmarauTHOro mons. ['mmoresa Awmmepa. ['padudeckoe wu3obpaxeHue
MarHuTHOro mnosist. JIMHMM HEOAHOPOJHOIO M OJHOPOJHOTO MArHUTHOrO mojsi. CBA3b
HAIIpaBJICHUS JIMHUM MAarHUTHOIO MOJII TOKA C HAIPaBJICHHEM TOKA B MPpoBOAHUKE. [IpaBuiio
OypaBuuka. [IpaBuno mnpaBoil pyku 1isi cojeHouja. JleicTBME MAarHUTHOTO MOJS Ha
IPOBOJHUK C TOKOM M Ha ABWXKYUIYIOCA 3apsDKEHHYIO dactuly. [IpaBuiio JieBoil pykw.
MHIYKLIHS MarHUTHOTO MOJis. Moayinb BEKTOpa MarHUTHOM MHAYKUWU. JIMHUM MarHUTHOM
UHIYKIUHU. 3aBUCHUMOCTh MArHUTHOTO IOTOKA, MPOHU3BIBAIOUIErO IUIOMIAAb KOHTYpa, OT
IJIOIIA/IA KOHTYpa, OPUEHTAIUU TJIOCKOCTH KOHTYpA MO OTHOLICHUIO K JIMHUSIM MarHUTHOMN
MHIYKIHUHU U OT MOJYJIsl BEKTOpa MAarHUTHOM MHAYKIMH MarHUTHOTO noist. OnbiTel @apanes.
[IprunHa BO3HUKHOBEHHMS MHIYKIIMOHHOTO TOKa. OmnpeiesieHUe SIBIICHUS AIEKTPOMArHUTHOM
WHAYKUAU. TE€XHUYECKOEe NMPUMEHEHUE SIBJICHUS. BO3HMKHOBEHHE WHIYKIMOHHOTO TOKa B
ATIOMMHUEBOM KOJIBLE MPU U3MEHEHUH ITPOXOIAIIETO CKBO3b KOJBIO MAarHUTHOIO MOTOKA.
Omnpenenenue  HampawiCHUS HMHAYKOUOHHOTO Toka. [lpaBmiio Jlenuma.  SIBnenwus
CaMOWHAYKIMU. WHIYKTUBHOCTb. OHEpPrus MarHuTHOro mnois Toka. IlepeMeHHbIN
ANEKTPUUECKUN TOK. DIEKTPOMEXAHWYECKHI WMHIYKIMOHHBIA TreHepaTop (Kak HmpuMmep —
ruaporeneparop). [lorepu suepruu B JIOII, cnocoObl ymenblienuss norepb. Haznauenue,
YCTPONCTBO M MPUHIUIT JCUCTBUS TpaHcPopMaropa, €ro NpUMEHEHUE MpU Tepenaye
ANEKTPOIHEPTUHU. DJIEKTPOMATHUTHOE TIOJIE, €r0 MCTOYHUK. Paznnune Mexay BUXPEBBIM
ANEKTPUYECKUM M DIIEKTPOCTATUYECKUM IMOJSMH. DJIEKTPOMATHUTHBIE BOJIHBL: CKOPOCTb,
IIONIEPEYHOCTD, JJIMHA BOJIHBI, IPUYMHA BO3HUKHOBEHUS BOJIH. [lonydeHue u perucrpauus
AJIIEKTPOMATHUTHBIX BOJIH. BBICOKOYACTOTHBIE DJIEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI —
HEOOXOAMMBIE CpEICTBAa JUIsl OCYIIECTBIEHUS paauocBs3u. KoseGaTenbHbIl KOHTYP,
MOJTYy4YEHHE JIEKTPOMArHUTHBIX KoJsieOanuii. Dopmyna Tomcona. biok-cxema mnepenaroiiero
YU NPUEMHOI0 YCTPOWCTB JJIsi OCYILIECTBJICHHS PAAUOCBI3H. AMIUIUTYIHAS MOIYJSLUS U
JIETEKTUPOBAHUE BBICOKOYACTOTHBIX KoJiebanuil. Untepdepenuus u nudpakius ceera. Ceer
KaK YaCTHBIM Cy4Yal dJEKTPOMATHUTHBIX BOJH. J[Manma3oH BUAMMOTO W3JIYyYEHHUs Ha LIKaJe
AJIEKTPOMArHUTHBIX BOJH. YaCTUIIBI JIEKTPOMArHUTHOTO U3Ty4YeHUSI — (DOTOHBI (KBAHTHI).
Arnenue aucnepcuu. Paznoxkenue 6enoro ceeta B criekTp. [lomydenue 6enoro ceeta myteM
CJIOKEHUSI CTIIEKTpabHBIX 11BETOB. [IBeTa Ten. HasHauenue u ycTpoiicTBO criekTporpada u
criekTpockona. Tumnel onTudeckux crekTpoB. CILUIONIHON M JIMHEHYaThle CHEKTPHI, YCIOBHS
ux nonydeHus. CHekTpsl ucnyckanus u mnornomieHus. 3akoH Kupxroda. CrnexktpanbHbIi
aHann3. ATOMBI — WCTOYHHMKHU M3TYyYEHUS U MOTJIONeHUs cBeTa. OOBsICHEHNE U3TyUYCeHUS U
MOIJIOIIEHNsST CBETA arOMaMHU M MPOUCXOXKICHUS JIMHEMYAThIX CHEKTPOB HAa OCHOBE
rocrynaros bopa.

JIABOPATOPHBIE PABOTBI

4. I3yueHue sIBICHUA 3JIEKTPOMATHUTHON UHIYKIIHUH.
5. Habmtonenue crionHoro v IMHEHYaThiX CIIEKTPOB MCITY CKAHUS.



Crtpoenue aToma U aTOMHOTO siipa (20 4)

CnoxxHbIil COCTaB PagUOAKTUBHOIO M3Iy4eHHs, O-,3- U y-yactuupl. Mogens aroma
Tomcona. OnbiTel Pesepdopna mo paccesHuto o-yactui. [lmanerapHas Mojenb aToma.
IIpeBpamiennss saep NpU PagUOAKTHMBHOM pacmaZe Ha NOpUMEPE o-pacmana pajgus.
Obo3HaueHne saep XMMHUYECKUX DJJIEMEHTOB. MaccoBoe M 3apsAI0oBO€ 4YHMCIA. 3aKOH
COXpPaHEHMSI MAaCcCOBOI'0 YHCIIA U 3apsiia NPHU paauOaKTUBHBIX NpeBpamieHusx. Hasnauenue,
YCTPOMCTBO M MPHUHIMI JeUCTBUs cueTunka [eiirepa u kamepsl Bunbcona. BriOuBanue a-
yacTUI[aMU TIPOTOHOB M3 sAzep aToma azota. Habmonenue dortorpaduii odpasoBaBmIMXcs B
Kamepe BHIIbCOHA TpPEKOB 4YacTHUIl, y4acTBOBABIIMX B SAEpHON peakuuu. OTKpBITHE U
CBOMCTBA HEUTpPOHA. [IpOTOHHO-HEUTPOHHAA MOAENb saApa. PUZUUYECKUN CMBICII MacCOBOTO
U 3apanoBoro yucen. OcoO0eHHOCTH sAepHBIX cuil. M3oTombl. DHeprust cBs3u. BHyTpeHHss
SHEpPrusi aTOMHBIX sifep. BzaumocBsasb maccel U sHepruu. [ledext macc. Brinenenue mnm
IIOIVIOLIIEHNE DHEPIUMU B SAEPHBIX peakuusx. JlereHue sapa ypaHa. BeiiaeneHue dHepruu.
VYcioBusi poTeKaHusl yNnpaBisseMon LienHoW peakiuu. Kputndeckas macca. Hasnaudenwue,
YCTPOMCTBO, NPUHLHWII JEUCTBHS SAEPHOTO PEAKTOPAa HAa MEIJIEHHBIX HEHUTPOHAax.
npeoOpa3oBaHUE PHEPIUM SAEP B AIIEKTPUUECKYIO 3Hepruto. I[IpenMymniecTsa U HEIOCTaTKU
ADC mepen apyrumu BHAAMH SJIEKTPOCTAHIMU. buonornueckoe IEWCTBHE paJHAlUU.
W3udeckue BENWYMHBL TOTJIOIICHHAs 1032 W3JIy4eHHs, KO3(P(pu ULHMEHT KayecTsa,
DKBUBAJICHTHASA /103a. BIMsHUE paguOaKTUBHBIX M3JIyYEHUW Ha KUBBIE OpraHu3Mel. [lepuon
noJtypacnaaa paJuoaKTUBHBIX BEIIECTB. 3aKOH PaJHMOaKTUBHOTO pacnaaa. CrocoObl 3alUThI
OT paaualnyu. YCIOBHUS NPOTEKAaHHUs WU IPUMEPHI TEPMOSAIEPHBIX peakuui. McToyHuKM
sHepruu CoJHIa U 3BE3/.

JIABOPATOPHBIE PABOTHI
6. I3aMepeHne ecTeCTBEHHOTO PaAHaIlMOHHOTO (POHA JO3UMETPOM.
7. 3ydyeHue neneHus sjpa aroma ypana o ¢potorpapuu TpeKoB.
8. M3ydyeHue TpeKoB 3apsi’KEHHBIX YaCTHII 10 TOTOBBIM (oTOrpadusiM.

Crtpoenue u 3Bojouust Beesiennoii (5 )

CocraB ConHeuHoii cuctembl: CoHIIE, BOCEMb OOJIBIINX MJIAHET (IIECTh U3 KOTOPBIX UMEIOT
CITyTHUKM), MATh TIJIAHET-KapJIMKOB, aCTEPOUIbl, KOMEThI, METECOpHBIE Tea. DopMHUpOBaHUE
ConHedHOoM cucTeMBbI. 3eMJIsl ¥ TUTAHETHI 3eMHOM Tpyniibl. OOITHOCTh XapaKTEPUCTHUK TIIAHET
3eMHOU rpynibl. [Inanersi-rurantsel. CIyTHUKH U KOJIbIIA TJIAHET-TUTAaHTOB. MaJbie Tena
CoHEeYHOM CUCTEMBI: aCTepOUIbl, KOMETHI, METeOpHBIE TeJa. OOpa3oBaHNE XBOCTOB KOMET.
Pangnant. Meteoput. bonua. ColiHile 1 3B€3/1b1: CIOUCTAs (30HHASA) CTPYKTYypa, MAarHUTHOE
none. Mcrounnk sHeprun ComnHLa U 3B€3/] — TEIJI0, BBIIEIIEMOE MPU MPOTEKAaHUU B UX
Helpax TepMosiAepHbIX peakiuit. Ctaauu sBomtonnu ConHina. [ManakTuku. MeTrarajiakTuka.
Tpu BO3MOKHBIE MOJICNIN HECTallMOHAapHOW Beenennoit, mpeainoxennubie A. A. @puaMaHoM.
DKcnepuMeHTaIbHOE TOATBEpKAeHNnEe Xa00s0M pacimmpenus: Beenennoit. 3akon Xa00:ma.

Hrorosoe nmoBropenue (64)



l1l.TemaTnueckoe IMJIAHNPOBAHNE ¢ VKA3ZAHNEM KOJUYECTBA YaCOB, OTBOIUMBbIX HA
OCBOCHHE KAKIOU TEeMbI

Ne Kosaun4yecTBo yacon
n/n | Conepxanue (pasaeJsbl, aBTOpPCKas padouas
TeMbl) nporpaMmma
nporpamma

Tria. | Sk |9KI. | 7K1 | 8 KiI. 9 KJ1.

1 BBenenne 4 4

2 [lepBoHayanbHbIE CBeieHUS | 6 6
O CTPOSHHH BEIECTBA

3 BzaumoneiictBue Ten 23 23

4 JlaBneHue TBEPABIX TEII, 21 21
JKUIKOCTEHN U ra30B

5 PaboTa, MOIITHOCTS, 13 13
DHEPTHS
6 TenoBbie SIBJIEHUS 23 23
7 DNEeKTPUUECKUE SABICHUS 29 29
8 DNEeKTpOMarHuTHbIE ) 5
SIBIICHUS
9 CBeTOBBIE SIBJICHUSI 10 10
10 | 3aKoHBI B3aMMOJIEMCTBUSI U 34 34

JABHXKCHUS TCJI

11 | Mexanunueckue KOJieOaHus 15 16
Y BOJIHBI. 3BYK

12 | DnexTpoMarHuTHOE TOJIe 25 26

13 | Ctpoenue aToma u 20 18
aTOMHOTO siJIpa

14 | CTpoeHue 1 3BOIOLHUS 3) 5
Bcenennoi

15 | Pe3epBHOE Bpems 3 3 6 1 1 3
Hroro: 70 70 105 |68 68 102

JlaGopaTopHbIX padoT 11 11 8 11 11 8



Hanpag/ieHue NpOeKTHOM AeATeJTbHOCTH 00y4a0IIUXCS |

Paznen

HanpagiieHust IpOEKTHON NEATEIbHOCTH

du3znka )
busuyeckue MeToabl
HU3Y4YeHUs] MPUPOIBI

NccnenoBanue 3aBUCUMOCTY TTOKA3aHUM MPUOOPOB OT BHEIIHUX
YCIIOBUU.

Mexannueckue
AABJICHUSA

Hccnenosanue ycioBril paBHOBECHS TEIL.

N3yueHue Tena yenoBeka Kak MEXaHU3Ma.

IIpoBepka 3akona Ilackans

[IposiBeHUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE.

Biusaue cunbl Apxumeaa Ha TOYHOCTh BECOB.

[IposiBneHNE 3aBUCUMOCTH JABJIEHUS OT ILIOIIAN TOBEPXHOCTH
B JKMBOU IPUPOJIE.

TensoBble ABJIEHUSA

Yuer TCILIOIICPpCaa4u B 6BITy N TCXHHUKEC.
Bmusune BOOJOCMOB Ha KJINMaArT.
DKOJIOTUUECKHUE HpO6JI€MI>I IMPUMCHCHHU: TCIIJIOBBIX HBHFaTeﬂeﬁ

JJIeKTPOMATHUTHBIE
SIBJICHUS

Onenka 3 GeKTUBHOCTH IIEKTPOOBITOBBIX MPUOOPOB
BrusiHre cratnueckoro 3JIeKTpuiecTBa
AJNbTEepHATHUBHBIE HICTOYHUKU DJIEKTPOIHEPTUH

KBanroBble ABJIeHUA

MeTobl “CcCeI0BaHUs AJIEMEHTAPHBIX YACTHII.
MeToa MEYEHBIX aTOMOB.

Crpoenue "
IBOJIIOIUS
Bceennoi

HaOmronenne nBukeHus 3B€34HOTO HeOa.







AOKYMEHT NOANMUCAH
3JIEKTPOHHOU MOANMUNCBIO

CBEAEHUA O CEPTUOUKATE 3T1

Ceptuchukat 502085844178601650637293395212696482828509200563
Bnageney Tpuyc BukTopua BanepbeBHa

JencteuTenex C 20.09.2023 ne 19.09.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 200456830344270487273059057625064489973230298038
Bnageney Tpuyc BUkTopua BanepbebHa
OeicTevTened C 16.09.2024 no 16.09.2025
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