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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢u3uke Ha ypoBHE cpeAHero oOiero odpasoBaHusi pazpaboTaHa Ha
OCHOBE TOJIOKEHUN W TpeOOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
nporpammbl, npenacraBieHHbIXx B @I'OC COO, a Takxke ¢ yuétoM deaepanbHoil paboueit
nporpammbl Bocriutanus U KoHuenuuu npenogaBaHusi yueOHoro npeamera «Pusnkay B
oOpasoBarenbHbIX opraHu3anusx Poccuiickoit denepainuu, peaqu3yroldX OCHOBHBIE
00pasoBarenbHbIC POTPAMMEI.

[IporpaMma 1o ¢u3uke ompenensier o00s3aTeNbHOE MPEIMETHOE COAEpKAHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUEHHUS TEM U PA3AEIIOB y4eOHOTO
npeaMera ¢ y4€TOM MEKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKUA y4eOHOTO
mpoliiecca, BO3PAcTHBIX OCOOCHHOCTeW oOydarommuxcs. IIporpamma mo ¢usmke naér
NpEJCTaBICHUE O UENsIX, COJEp)KaHUM, OOIell cTpaTeruu OOy4YeHHs, BOCHUTAHHUS U
pa3BUTUSI O0yYalOIMXCsl CpeACTBaMH ydeOHoro mpeamera «Duszukay Ha yriIyOJIEHHOM
YPOBHE.

N3yyenue kypca ¢Gusuku yriayOJaE€HHOTO YpPOBHS TIO3BOJIET pEan30BaTh 3a/layu
npoecCHOHaNbHON OpUEHTAIIMU, HAMPaBICHO HA CO3JaHUE YCJIOBUM JUIsl MPOSIBICHUS
CBOMX MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM OOYUYaIOIIMMCS, KOTOPbhIE
HEOOXONUMBI MJIi TPOJOKEHHUS 00pa30BaHUS B OpraHU3alUsaX MTpo(ecCHOHATBLHOTO
00pa3oBaHus MO PA3IMYHBIM (PU3UKO-TEXHUUYECKUM U MHXCHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme no (usuke onpenensroTcs IIaHUPYyEMbIe pe3yIbTaThl OCBOEHHUS Kypca
(GU3MKM Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHUS: JIMYHOCTHBIE, METAIpPEIMETHBIE,
npeaMeTHble (Ha yriiyOln€HHOM YypoBHE). HaydHO-METOAO0I0THMYEeCKONW OCHOBOM ISt
pa3paboTku TpeOOBaHUI K JTUYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM Pe3ybTaTaM
o0ydJarouuxcsi, OCBOMBIIMX MporpamMmy 1O (U3HKE Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMs Ha YIIIyOJIEHHOM YpOBHE, SIBJISIETCS CUCTEMHO-AEATENbHOCTHBIN MOIXO/I.

[Iporpamma 1o Qpu3MKe BKIFOUYALT:

MJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3HKU Ha YTriyOJEHHOM ypOBHE, B TOM
YHUCJIe MPEMETHBIE PE3yIbTaThl M0 ToAaM O0yUeHHUS,;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma no gu3nMke UMEET MPUMEPHBIM XapakTep U MOXET ObITh MCIIOJIb30BaHA
YUUTEISIMUA (PU3UKH 711 COCTABJICHHS CBOMX PA00UYUX MPOTPAMM.

[Iporpamma 10 (u3uMKe HE CKOBBIBAET TBOPUYECKYI0 HHHUIIMATUBY YUYUTEIEH U
MPEIOCTABISAET BO3MOXKHOCTH JI peau3allid Pa3IUYHbIX METOAMYECKUX TOJIXOJI0B K
NpenoaBaHuio PU3MKKU Ha YIITyOJIEHHOM YPOBHE MPU YCIOBUU COXPAHEHUs 005S3aTeIbHON
YacTH COJIEpP KaHUs Kypca.

®du3rka Kak Hayka o HauOosiee OOMIMX 3aKOHAX MPUPOJIbI, BBICTYyNAs B KayecTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HaHHMA 00
okpyxatomieM mupe. LIIKoIbHbIN Kype GU3HKK — CUCTEMOOOPa3yIOUIUi ISl €CTECTBEHHO-
HAyYHBIX Yy4YEOHBIX MPEIMETOB, IOCKOJbKY (HU3WYecKne 3aKOHBI JieKAT B OCHOBE
MPOIIECCOB W SIBJICHUHM, W3y4aeMbIX XWMHUEH, Ouosiorued, ¢usmdeckor reorpadueii u
acTpoHomuel. Vcmonp30Banne W aKTUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN OTMPEISITHIIO
XapakTep W OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUNH B cdepe IHEPTreTUKH,
TPaHCIIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHS HOBBIX MAaTEpHAJOB C 3aJaHHBIMU
cBoricTBaMHu. M3ydeHne ¢hH3uMKH BHOCHT OCHOBHOHM BKJIAJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa oOyuaromuierocsi, B GOpMHpoOBaHHE YMEHUN MPUMEHITh HayUHBIN
METO/1 MO3HAHMSI IPY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.



B ocHOBy kypca (Qu3MKU Ha YpPOBHE CpEIHEro oOLEero oOpa3oBaHUs MOJOXKEH P
ujieil, KOTOpble MOKHO PACCMATPUBATh KAK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmnocmu.B COOTBETCTBUM € HEW Kypc SABISETCS  JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepUal U3 BCEX pa3iesioB (PU3MKH, BKIIOUAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUU C¢ HEW Marepuan Kypca (QU3MKH 00beAMHEH
BOKpYT (husmyeckux Teopuil. Beaymum B Kypce siBnsiercs popMupoBaHue MpeacTaBiIeHUN
0 CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoea  cymanumapuzayuu. E€  peanuzanmss  IpeAnojaracT  MCIOJb30BaHUE
TYMaHUTAPHOTO MOTEHIMaaa (PU3NIecKOi HayKHh, OCMBICIICHUE CBS3U Pa3BUTHS (PU3UKH C
pa3BuTHEM OOIIECTBa, a TakXke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaMH.

Hoea npuknaonon nanpaenennocmu. Kypc ¢dusukn yrioy0iaéHHOTO  ypOBHS
NpEANoaraeT 3HAKOMCTBO C IIHUPOKUM KPYrOM TEXHUYECKHMX U TEXHOJOTHYECKUX
MPUIOKEHUI M3YyYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMaTpUBaKOTCS HAa YpPOBHE
00IIMX MPEeCTAaBICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peain3yeTcss MOCPEICTBOM BBEIICHHS 3JIEMEHTOB COJEpkKAHUA,
MOCBSIIEHHBIX JKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKM W TEXHOJOTHH, a TakXke OOCYXIeHUs MpoOJIeM paruoOHAIbHOTO
PUPOOTIOIH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

OcBoeHHE cojep)KaHUS MPOrpaMMbl 10 (HU3MKE JOMKHO OBITh IIOCTPOCHO Ha
NPUHIUANAX CUCTEMHO-ACITEIBHOCTHOTO Toaxona. Jlis Qu3uku peanuzarusi STUX
NPUHIUNOB 0a3upyeTcs Ha UCIHOJIb30BAaHUU CAMOCTOSITEIBHOTO JKCIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIO1IEro ¢akTopa yueOHoro npotecca. st yriyOoJI€HHOTo ypOBHS — 3TO
CHUCTEMa CaMOCTOATEJILHOTO YYEHUYECKOT0 AKCIEPUMEHTa, BKIIOYAOUIEro (PpOHTaIbHBIE
YYEHUYECKHUE OMbBITHI TPU U3YyYEHUH HOBOT'O MaTepuaa, J1abopaTopHbie pabOThl U pabOThI
npakTukyMma. [Ipu 5ToM BO3MOKHBI J1Ba criocoba peanu3anuu Gu3ndeckoro mpaktukyma. B
NEePBOM cllydae MpaKTUKyM MpoBojautTcs aubo B koHie 10 u 11 kiaccos, nmubo mocie
MEepPBOTO M BTOPOTO MOJYTrOAWM B KaXJIOM U3 3TUX KiaccoB. Btopoit cmocod — 3To
WHTErpanus padoT MPaKTUKyMa B CUCTEMY JIaDOpATOPHBIX PabOT, KOTOPHIE MPOBOJAATCS B
mpoliiecce u3ydeHus: paszaena (temsl). [Ipu sTom moj pabotamMu MpakTUKyMa TTOHHUMAeTCs
CaMOCTOSITEJIbHOE HCCIIEIOBAHUE, KOTOPOE IPOBOAUTCS IO PYKOBOJACTBY CBEPHYTOIO,
00001IEHHOTO BH/1a O€3 MOIIaroBOi NHCTPYKIIHH.

B nporpamme mo ¢Qusuke cucremMa yUYEHHMYECKOTO SKCIEPUMEHTa, JIabOpaTOPHBIX
paboT U MpaKkTUKyMa MpeACcTaBiIeHa eAUHBIM MepeuHeM. BrIOop TeMaTuku JJ1sl STUX BUIOB
YYCHUYECKUX TMPAKTUYECKUX PadOT OCYIIECTBISETCS Y4YaCTHUKAMH OOpa3oBaTEIbHOTO
mpoIriecca UCXoAsi U3 0COOCHHOCTEH MOYpPOYHOTO IJIAaHUPOBAHHUS M OCHAIICHUS KaOuHEeTa
¢buszuku. Ilpu sTOM obOecmeymBaeTcsi OBIAJCHUE OOYYAIOIIUMHCS YMEHUSMHU TPOBOJUTH
NpsIMble M KOCBEHHBIC M3MEPEHUs, UCCISIOBAHUS 3aBUCUMOCTEN (PU3UMYECKUX BEIUYUH U
MOCTAHOBKY OIBITOB IO IPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAeNseTCs PEIICHUI0 PacuéTHBIX M KadeCTBEHHBIX 3amad. [Ipu
ATOM JIsl pAcUETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33/a4d C SIBHO 3aJaHHOW W HESBHO
3alaHHON  (DU3UYECKON MOJIENbI0, TO3BOJISIIONIME TPUMEHSITh HM3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, TaK U UHTETPUPYs. IPUMEHEHHE 3HAHUW U3
pa3HbIX pa3nenoB. s KauyecTBEHHBIX 3aJay NPUOPUTETOM SIBJSIOTCS 3aJaHUsl Ha
0oOBsSCHEHHE/TpeICKa3aHne TPOTEeKaHWs (PU3MUECKUX SBICHUW W  TPOIECCOB B
OKpY>Karolllel ®U3HU, TpeOyrouue BpI0opa (pu3nyeckoi MoJIenu Il CUTYallud MPaKkTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TpedboBaHusmMu ®I'OC COO k  MaTepHaibHO-TEXHHUUYECKOMY
obecrieueHr0 y4eOHOro mpolecca Kypc QU3UKM YIIIyOJIEHHOTO YPOBHS Ha YpOBHE
cpenHero oo01ero oopa3oBaHus JOJKEH U3ydaThbCsl B YCIOBUSIX MPEAMETHOro kabunera. B
KaObuHeTe (U3MKU JOJDKHO OBITh HEO0O0XOAWMOe JabopaTopHOE OO0OpYyJI0BaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MpPOrpaMMe Mo (PU3MKE YUEHHUYECKUX OMBITOB, JIAOOPATOPHBIX
paboT 1 paboT MPAKTUKYyMa, a TAKkKe JEMOHCTPAIIMOHHOE 000PYI0BaHKE.

JleMoHCTpalinoHHoe 00opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHHUMAJIBHON JIOCTaTOYHOCTH U 00ECIIEYMBAET MTOCTAHOBKY MEPEUUCICHHBIX B IIPOTpaMMe
mo (U3MKE KIIOYEBBIX JEMOHCTpAIMil JUIsl HWCCIICNOBAHMS HW3Y4YaeMBIX SIBICHHN U
MIPOIIECCOB, YMITUPUICCKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKUX MTPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHHE ISl YYCHUUECKUX MPAKTUYECKUX padboT hopMupyeTcs B
BHJI€ TEMAaTUUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacu€Te OJIHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnueckne KOMIUIEKTHI Ja00paTOpHOTO 000PYIOBaHUS JOJKHBI OBITH
MOCTPOEHBI HAa KOMIUJIEKCHOM HCIOJB30BAHUM aHAJIOTOBBIX W IU(GPOBBIX MNPUOOPOB, a
TaK)Ke€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX JabopaTopuil.

OCHOBHBIMHU HEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dbopMHpoBaHUEe HWHTEpECA W CTpEeMJICHUS OOyYaronIMXcsi K Hay4HOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE UX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TIPEACTABICHUA O HAYYHOM METOAE€ TO3HaHUA H (HOPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yUYeHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DM3HKU,

dhopMHpOBaHUE YMEHUIN OOBSICHITH SBJACHUS C HMCIOJIb30BaHUEM (DM3UUYECKUX 3HAHUHI
Y Hay4YHBIX JIOKa3aTEIbCTB;

dbopMupoBaHUE MPEICTABICHUN O POM (PU3UKU JJIST PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEACTaBICHU O BO3MOXHBIX cdepax Oynymer mnpodeccnoHaIbHON
NeSATEeIbHOCTH, CBA3AHHBIX C (PU3WUKOW, MOATOTOBKA K JalbHEHIIEMY OOYYEHHIO B STOM
HaIpaBJICHUMU.

JloctrxeHne 3Tux Leeil odecreunBaeTcss pelieHueM CIeAYyIUX 3a7a4d B Mpolecce
U3y4eHUS Kypca (PU3MKH Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHus:

MpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsSIX, BKIIOUAS MEXAHHKY, MOJICKYJSIPHYIO (PU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI ACTPOU3UKY;

dbopMUpOBaHUE YMEHUM TIPUMEHITH TEOPETHUUECKUE 3HAHUS IS OOBSICHEHUS
GU3NYEeCKUX SBICHUW B TPUPOAEC U IS TPUHATHS TPAKTHUYCCKUX PEIICHUH B
MMOBCEIHCBHOM KU3HU;

OCBOCHHME CIOCOOOB pEHIeHUS pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (usmyeckoi
MOJICJIbIO, 3a/a4, MOJIPa3yMEBAIOMIMX CAMOCTOSITEIbHOE CO3JaHue (U3MYECKOW MOMEIIH,
aJICKBaTHOM yCIIOBHUSM 33/1a4d, B TOM YHCIIE 33]]a4 MH)KCHEPHOTO XapaKTepa;

MOHUMAaHue (U3NYECKUX OCHOB U TMPHUHITUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHWE METOJIaMU CaMOCTOSITEILHOTO TIJIAHUPOBAHUS W MPOBEIACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHajJNu3a W MHTEpIpeTanuu UHPOpMaIuu, ONPEACIICHUs JOCTOBEPHOCTU
MOJIYYEHHOTO pe3yJibTaTa;

CO3[JaHHE YCIIOBUM ISl Pa3BUTHsI YMEHHUM ITPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUYECKON
NEeSATEIbHOCTH;

pa3BuTHe uHTEpeca K chepam mnpodeccuoHaNbHOW [EATEIbHOCTH, CBSI3aHHOU C
(bU3UKOM.



B cootBerctBun ¢ tpedoBanusiMu ®I'OC COO yrinyOn€HHbI YpOBEHb H3YUYEHUSI
yueOHoro npeamera «Pu3nka» Ha YPOBHE CpeJHEro oOuiero obpa3zoBaHuUsi BbIOMpaeTCs
o0yJarouMMucs, IUIAHUPYIOIIMMU TPOAODKEHHE 00pa3oBaHUs M0 CHEHUAIbHOCTIM
(U3UKO-TEXHUYECKOTO TTPOQHIIS.

Ha wusyuenune ¢usuku (yriryOnEHHBIH YpOBEHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanusi otBogutTcsa 340 vacoB: B 10 kmacce — 170 4dacoB (5 yacoB B HeEJEN0), B
11kmacce-170 gacoB (54acoB. B HEICIIO).

[Ipennaraemeiii B mporpamme mo (U3NKe MepeueHb JTa00paTOPHBIX M MPAKTUYECKUX
paboT SBIAECTCS PEKOMEHIOBAHHBIM, YUUTENb JIEJaeT BHIOOP MPOBEACHUS Ta0OPaTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUAYATBHBIX 0COOEHHOCTEH 00yUJarOIIUXCA.

COJEPXKXAHUE OBYUYEHUA

10 KJIACC

Pazgea 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTaNbHas Hayka o nmpupojae. HayuHblil MeTo1 TO3HAHUS ¥ METO/IbI
UCCIIeIOBaHUS (PU3UUECKUX SBJIICHUM.

OKCHEpUMEHT U TEOPHsl B IIpoliecce Mo3HaHus npupoasl. Habmoaenue u s3kcrepuMeHT
B (pusmke.

CnocoObl  u3MmepeHuss  (U3MYECKUX  BEIMYMH  (aHAJIOTrOBblE UM LU(PPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemrHocTy U3MEpEeHU PU3NYECKUX BETMYUH (A0CONIOTHAS U OTHOCUTENbHAS).

MopnenupoBanue (U3MUYECKUX SBJIEHUH U MPOLECCOB (MaTepHalibHAas TOYKa,
abCOIOTHO TBEPIOE TENO, HACAIbHAS >KUAKOCTh, HWACAIBbHBIA Ta3, TOYCUHBIH 3apsn).
['unores3a. Pru3nyecKnii 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. PU3nYecKas Teopusl.

Pons u mecto Quszuku B (popMUPOBaHUM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOMN AEATEIbHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

N3mepeHne cuiibl TOKa M HANPSHKEHUS B LEMHA MOCTOSHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX M IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ wLH@poBoi maboparopueil mno ¢usuke. Ilpumepbr u3MepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro nBikeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro MPOEKIHH HAa OCHU CUCTEMbl KOOpPJHMHAT.
Tpaekropusi.

[lepemenienne, cKOpocTh (CpelHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MTPOEKIIMHU HA OCH CUCTEMBI KoopAuHAT. ClioKeHne nepeMenieHui
Y CJIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MNPSIMOJUHEHHOE JBUKEHUE. 3aBUCHMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepUaIbHON TOYKHU OT BPEMEHU U UX IpaduKu.



CBoOoaHoe najzieHue. Y cKkopeHue cBoOOHOro najieHus. JIBuxenue tena, OpoieHHOoro
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUS MATEPHUAIBHOM
TOYKHU OT BPEMEHHU U UX rpaduKH.

KpuBonnHeitHoe naBuxkeHHe. [IBH>KeHHME MaTepUaJbHOM TOYKM IO OKPYKHOCTH.
VYrnosas u nuneiHas ckopocthb. [lepuon u yacrora oOpamienus. LleHTpocTpemuTenbHOe
(HOpMasbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MTOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETpP, JBUKECHHE
CHapA/IOB, LICTIHbIC, IIeCTepEHYAThIE U PEMEHHBIE MEPeaaud, CKOPOCTHBIE TU(THI.

Hemoncmpauuu.

Mopens cucrembl  OTCU€TA, WUIIOCTpaUUs KHHEMATUYECKUX  XAPAKTEPUCTUK
JIBUKECHUS.

Crioco0ObI ucceI0BaHusl TBUKEHUIA.

Nnmroctpanys npenebHOro Nepexoia U U3MEpEHNe MTHOBEHHOW CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TameHue e B BO3AyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmtonenue fABMXeHUs Teda, OpOLIEHHOIO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpasienue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUH, CKOPOCTEM ABMXKEHHMS OJHOIO M TOrO K€ Teia B
PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO JIBMKEHUS € LETBIO ONPEIEICHNS] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHHs NpH NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBH)KECHUHU IIO
HAKJIOHHOU TTIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH IPHU PABHOYCKOPEHHOM JIBUKEHUMU.

N3mepenne yckopeHHs CBOOOJHOrO MafeHHsl (PEKOMEHJOBAaHO HCIOJIb30BaHUE
1 poBoit 1aboparopun).

W3ydyenue nBUXKEHHsI Tenla, OpOLIEHHOTO0 TOpU30HTaIbHO. [IpoBepka TUIOTE3BI O
IPSAMON TPOMOPLIMOHAIBHOW 3aBUCMMOCTH MEXKIY JaJbHOCTBIO I0JIETAa U HAYaJlbHOMU
CKOpOCTBIO TeJIa.

W3ydeHne nBUKEHUs TeJla 110 OKPYKHOCTH C IIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO.

HccnenoBaHue 3aBUCMMOCTH IEpHOJA OOpalleHUs KOHUYECKOrO0 MasTHHKA OT €ro
apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH  Hprorona. HMuepnumanbaele cucteMmsl  orcu€ra. [IpuHiuumn
oTHocutenbHOCTH ["anuies. HennepuuanbHbie cucTeMbl OTCUéTa (ONpeaesieHue, IPUMEpHI).

Macca tena. Cuna. [IpyHumn cynepno3unuu Cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3aKOH BCEMHPHOrO TATOTE€HHSA. ODKBHBAJIEHTHOCTHh T'DPABUTALMOHHOW W WHEPTHOU
MAacCBl.

Cuna TsoKecTH. 3aBUCUMOCTb YCKOPEHHsSI CBOOOIHOTO MaJeHUsI OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT reorpaduyeckoil mupoTsl. [IBmkeHne HeOEeCHBIX Tel U MX
cryTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuila TpeHUS CKOJBXKEHUS W CUJIa TPEHHUS IOKOS.
Koaddunment tpenus. Cuna conpoTUBICHHS NPU JIBHXKEHUH TeJla B KUJKOCTU WJIM Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUS.



Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: MOAIIMIHUKY, ABUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBM>XEHHS Tell B MHEPIUATBHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenue nByX HWIMHAPOB WM IIAPOB Pa3HOM MACChl C OAMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEUHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOJICUCTBYIONIEH MPUIIOKEHHBIX K TEIY CUJI C IPOU3BEACHUEM MACChI
T€JIa Ha €ro YCKOPEHNE B MHEPLIMAIBHOW CUCTEME OTCUETA.

PaBeHCTBO CcHII, BOBHHKAIOIINX B PE3yJIbTATE B3AaUMOICUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIONIEH CHJI TMpU JBIDKEHUM Opycka IO HAaKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCMMOCTH BPEMEHM JBMKEHHUS Opycka MO HAKJIOHHOMN
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanrie 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obOpaslie, oT ux aehopMalum.

N3yuenne NBUXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JErKuii
OJIOK.

N3mepenue koddduiiieHTa TpEeHUS MO BEJIUYMHE YIJIOBOrO Kod(dduiueHta
3aBucuMocTd Fop(N).

UccnenoBanue nBWKEHHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C TEPEMEHHBIM
Koa(hpuIeHTOM TpEHUSI.

N3yueHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Temno. IloctymarenbHoe M BpamiaTeslbHOE JIBIIKEHHE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCHTENIBHO oOcHu BpamieHus. [lmewo cumnbl. CroxkeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

VYcroiunBoe, HeyCcTOHYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTporuCTBa U TEXHOJIOTUYECKHUE ITPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, penéryaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunibr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HccnenoBanre ycnoBUil paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TIIOMIAAb OTIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnyneec mMaTepuanbHOM TOYKH, CHCTEMBI MaTepUalbHbIX ToueK. LleHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnynbe CHITBI M UBMEHEHHUE UMITYJIbCA TEJIA.



3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

MoMeHT umIlynbca MaTepuanbHOM TOYKHU. [IpencraBieHue O COXpaHEHHH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJAX.

PaGoTa cuibl Ha ManoM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe npencrabieHue
paboThI CHUIIBI.

MoUTHOCTb CHUIIBI.

Kunernueckas sHeprusi MaTepuaibHO TOuku. TeopeMa 00 U3MEHEHUN KMHETUYECKOU
SHEPIUH MATEPUAIBHON TOUKH.

[loreHuuanbHple W HENOTEHLMANIbHbIE  CWIbl.  lloTeHIManpHass  3HEPTUS.
[ToTenmumanpHas SHEPTHUS YNPYyro AeHOpMUPOBAHHON MpYXUHBL. [loTeHIIMampHas SHEPTUs
TE€Jla B OJHOPOJHOM TIpaBUTAaUMOHHOM mnoiie. [loTeHunanbHas »SHeprust Tena B
rPaBUTALIMOHHOM MOJIE€ OJHOPOJHOTO Iapa (BHYTpU W BHE 1iapa). Bropas kocmuyeckas
CKOpPOCTb. TpeThst KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM MEXaHWYECKOW OJHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyuM 11 UI€AIbHON KUJIKOCTU KaK CIEACTBUE 3aKOHA COXPAHCHUS
MEXAHUYECKON DHEPIUMU.

TexHn4eckue yCTpOUCTBA U TEXHOJOTUYECKUE MPOLECCHL: ABUXKEHUE PAKET, BOJOMET,
KOMEP, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpPAHEHHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

N3meHeHne 2HepTun Telia MpU COBEPIICHUN PaOOTHI.

B3auMHble npeBpallieHUss KHHETUYECKON U TOTEHIIMAJIBHOW SHEPTUM NPU JEUCTBUU HA
TEJIO CHJIBI TSDKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepenue umiybca Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSI, CKOPOCTH MOJICIIH JIEKTPOMOOWIISI U MOIITHOCTH CUJTBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coXxpaHEHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TTOTEHIIMAILHON SHEPTUHU MIPY>KUHBI ¢ PA0OTOM CHIIBI TPEHUS.

OmnpeneneHue padoOThl CUJTBI TPEHUS TIPU IBUKEHUHU TeJIa 10 HAKJIOHHOM MJIOCKOCTH.

Paznen 3. Mogekyisipuasi u3snka u TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIspHO-KMHeTH4Yeckol Teopuun (MKT), ux ombiTHOE
obocHoBanue. Juddysmsa. bpoyHoBckoe  nBmkeHHe.  XapakTep  JBWKCHUS U
B3aUMOJECHCTBUS YaCTHUIL BelleCcTBA. Moaenu CTpOeHUs ra30B, )KUAKOCTEN U TBEPIBIX TEJ U
0OBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATUX MoOjeiei. Macca U pa3Mepsl MOJIEKYJ
(atomoB). KonnuectBo BemectBa. [loctosinaas ABorapo.

TennoBoe paBHOBecue. Temriepatypa u crocoObl e€ n3mepenus. [llkana temmepatyp
Llenbcus.

Mopens uaeanpHOro rasa B MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM: YacCTHLBl ras3a
JOBHXKYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.



["azoBble 3akoHBI. YpaBHeHHEe MeHueneeBa—Kiamneiipona. AGCoOTHaAs TeMIieparypa
(mkana temneparyp KenwsBuna). 3akon Jlanbrona. M3omporiecchl B UACAIBHOM Tase C
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduyeckoe MpeacTaBiIeHUE H3OMPOIECCOB:
u30TepMa, U30Xopa, u3odapa.

CBsi3p MEXIy MOABICHUEM U CpPEOHEH KWUHETHUYECKOM HHEpPruer IMOCTYNaTelIbHOrO
TEIJIOBOTO JABUKEHUS MOJEKYJ MJI€abHOTO raza (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UJICaTTLHOTO Ta3a).

CBs3bp  aOCOJIFOTHOH TEMIIEpAaTyphl TEPMOJUHAMHUYCCKOM CHCTEMBI CO CpEIHCH
KMHETHUYECKOW YHEPTUEN MOCTYIATEIBHOTO TEILIOBOTO ABUKECHUS €€ YACTHII.

TexHuyeckue yCTpOWCTBA U TEXHOJIOTMYECKHE MPOIIECChl: TEPMOMETpP, OapoMmerp,
MOJIy4€HNE HAHOMATEPHUATIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Mogenu KpuCTaINIMYECKUX PELIETOK.

HabGnrogenue u vicciieqoBaHuE U30IPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanne mpoiiecca yCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECHS IMPHU TEIJIOOOMEHE
MEXKIy TOPSYEr U XOJIOAHOM BOJIOH.

N3yueHne HU30TEPMHUYECKOrO Ipolecca (PEeKOMEHJ0BAHO MCMOJIb30BaHUE HU(PPOBOI
naboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHOro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas  (T/Z) cucrema. 3agaHue  BHEMIHMX  YCIOBUM  JJid
TEPMOJMHAMUYECKOW CHUCTEMbl. BHemHne wu BHyTpeHHuUe mapamerpol. [lapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBl KaK CpEIHUE 3HAYEHUsS BEJIWYMH, OIMCBHIBAKOLIMX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Ha4yaJio TEPMOJAUHAMUKH. CaMornpoun3BoJibHas penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.

Mogenbs uaeanbHOrO rasa B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHUU: ypaBHEHHE
MenneneeBa—KnaneiipoHa W BBIp@XKEHHE U1 BHYTPEHHEH DHEPIUM. Y CIOBUS
MPUMEHUMOCTH 3TOM MOJEIW: HHU3Kasl KOHIICHTpAlUs 4YacTHIll, BBICOKHE TEMIIEPATYPHI.
BripaxkeHue i1 BHyTpEHHEN SHEPruy OJHOATOMHOTI'O UJICAJIBHOTO rasa.

KBazucratnueckre u HECTaTHUECKUE ITPOLECCHI.

DOnemenTapHass paboTra B TepMOJAMHAMHKE. BbrumcieHue paboThl 1O Trpaduky
rpouecca Ha pV-auarpamme.

Ternnonepenada kak cnoco0 M3MEHEHHS BHYTPEHHEW JHEPTrUU TEPMOJIMHAMHYECKOU
cucteMbl 0e3 coBepiieHus1 paboThl. KOHBEKIHS, TEMIONMPOBOHOCTD, U3TyUEHHUE.

KonnuectBo TemmotTel. Tenmmo€MKOCTh Tena. YenbHas U MOJSIpHAs TEIJIOEMKOCTH
BeleCTBa. Y paBHeHHEe Maitepa. Y 1enbHas TEII0Ta Cropanus TommBa. Pacuér konryuecTBa
TEIJIOTHI ipH Terionepenaye. [louarue 06 annabaTHOM mpolecce.

[lepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHssi sHeprusa. KoaumyecTBO TEMIOTHI H
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHN SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.



BTopoil 3akOH TEpMOJMHAMHMKH IS PAaBHOBECHBIX IPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKOM CHUCTEMbl MPOXOJHUT E€AUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3akOH TEpPMOAMHAMUKHU [JIi HEPABHOBECHBIX IPOLECCOB: HEBO3MOMKHO
nepeiarh TEIJIOTY OT 0oJjiee XOJOIHOTO Tela K Oosiee HarpeTtoMy 0Oe3 KOMIIEHCAIluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpunHIUIBL AEcTBUS TerToBbIX MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

OKOJIOTUYECKHE  AaCIEKThl HKCIONb30BaHUSA TEIUIOBBIX JaBurarened. TemoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIBI.

TexHuueckue  YCTPOHCTBA U TEXHOJIOTMYECKHE  MPOLIECCHL:  XOJIOJUIIBHUK,
KOHJUITMOHED, TU3CIbHBIN M KapOIOpaTOpPHBIA NBHUTaTeIH, MapoBas TypOWHA, MOTy4YEHUE
CBEPXHU3KHX TEeMIEepaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0OB C HKCIOJIb30BAHUEM
TEIJIOBOTO HAacoca, yTHIN3AIUs OMOOPTaHUYECKOro TOTIJIMBA JUIsl BRIPAOOTKHU «TETUIOBOM» U
AIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue aqnadbaTHOro npouecca.

KommnbroTepHbie MOJIEU TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro npouecca.

N3yuyeHne B3aUMOCBSI3M  JHEPTUM  MEXKMOJIEKYISIPHOTO  B3aUMOJCUCTBUS U
TEMIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHneHcauusa. lcmapeHue W KumneHue. YenbHas TeIuioTa
napooOpa3oBaHusl.

HacelllieHHbIE W HEHACHIIEHHbIE Tapbl. KauecTBeHHasl 3aBUCUMOCTh IUIOTHOCTH H
JABJICHUS HACBIIIEHHOTO Tlapa OT TeMIepaTyphl, HX HE3aBUCHUMOCTh OT 00BbEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATypbl KUTICHUSI OT JABJICHUS B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHU30TPOINHUS CBOWCTB
KpuctauioB. [1naBiaeHue u kpuctauzanus. Y ieapHas Teriora miasiaeHus. Cyoaumanus.

Hedopmanuu tBEpAoro tena. Pactsokenue u cxarue. Casur. Moayns FOnra. [Ipenen
yapyrux aedopmariuii.

TemoBoe pacmmpeHue S>KHIKOCTeH W TBEPABIX Tel, OOBEMHOE W JIMHEHHOE
pacmmpeHue. AHTapMOHW3M TEIUIOBBIX KOJIEOaHW YacTHI[ BeIIecTBa KaK NpHYMHA
TEIUIOBOTO pacClIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUN B (Pa30BBIX MEPEXOaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxnoctHoe  HaTskeHWe.  KodhduimeHT  mMOBEpXHOCTHOTO — HATSIKEHUS.
Kanwmwsipasle  sBieHus. [laBieHWe 10A HMCKPUBIEHHOM IOBEPXHOCTBIK JKMIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: JKUJIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.



Hemoncmpauyuu.

TernnoBoe pacmpeHue.

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenne. Kunenue npu noHUW>KEHHOM J1aBJICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHHUS.

OMNBITHI C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

Cnoco0bl M3MEPECHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Bunbr nedopmarnuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUs JKUIKOCTEM.

W3mepeHne yaenbHON TENIOTHI IIIaBJICHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne abCoOTHOM BIaXKHOCTU BO3/yXa U OI[EHKA MacChl IapOB B IOMEILLICHUH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH Je(QOpMalid PE3UHOBOTrO o0paslia OT MPUJIOKEHHOH K
HEMY CHUJIBI.

Pa3nea 4. DiaekTpoauHaMuKka.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3aluss Tel W €€ TMpOosBICHMS. OIEKTpudecknd 3apsa. /JlBa Buaa
JJIEKTPUYECKUX 3apsAa0B. [I[pOBOAHUKH, TUAIEKTPUKU U TOJIYIIPOBOAHUKH. DJIEMEHTAPHBIN
IIEKTPUYECKUH 3apsj. 3aKOH COXPAaHEHUs MIEKTPUYECKOro 3apsija.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsox€anocts anextpudeckoro mosst. [IpoOuerit 3apsn. Jluauu Hanpsk€HHOCTH
IIEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[loTeHIMAIBHOCTL ~ JJIEKTPOCTATUYECKOrO0  IOJisl.  Pa3sHOCT  NOTEHUHAIOB U
HanpspbkeHue. [loTeHnumanbHas 3HEprus 3apsia B dJIEKTpocTathdeckoM mose. Ilorennuman
AJIEKTPOCTATUYECKOTO MOoisA. CBA3h HANPSIKEHHOCTH TOJISI M PA3HOCTH NMOTEHUMAJIOB IS
AIEKTPOCTATUYECKOTO OIS (KaK OJTHOPOJHOTO, TaK U HEOJTHOPOHOTO).

[IpyHIMT CyNIEpNO3ULNN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHOU cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 10 00bEéMy 1m1apa. [losie paBHOMEPHO 3apsiKeHHON OECKOHEUHOM TJIOCKOCTH.
Kaptunbl nuHANM HANPSHKEHHOCTU ATUX MOJIEW U SKBUIOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMDNEeKTpUKM B DIEKTPOCTATUYECKOM Iojie. JIMdyieKTpudeckas INPOHULIAEMOCTh
BEILIECTBA.

Kongencatop.  ONEKTpOEMKOCTh  KOHAEHCATOpa.  DIJIEKTPOEMKOCTH  IIOCKOIO
KOHJIEHCATOpa.

[lapannenbHoe coequHeHHE KOHAEHcCATOpoB. llocnemoBarenbHOE — COEOMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUYECKOM TOJIE.



TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: DIIEKTPOCKOI, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOPHI, T'€HEPATOP
Ban ne I'paada.

Hemoncmpauuu.

YCTpONUCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKECHHBIX IJIACTHH.

Mogens a51ekTpocTaTideckoro reaeparopa (Bau ne I'paada).

[IpOBOTHUKH B 3JEKTPUYECKOM TIOJIE.

DJIeKTpocTaTHYECKas 3aIluTa.

Y CTpoNCTBO U IEMCTBHE KOHAECHCATOPA IIOCTOSTHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTOpa OT IUIOMIAJIM TUIACTHH,
PACCTOSIHUSI MEXAY HUMU U JUJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCATopa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue mnpeBpailieHus SHEPrUM 3apsDKEHHOTO0  KOHJIEHCATOpa B DHEPTHI0
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTeKaHus TOKa B LIETH, COAEPKaIIel KOHIEHCATOP.

Pacnpenenenre pa3HOCTH TMOTEHUMAJIOB (HAMPSKEHUS) TIPU  MOCIEI0BATEIBHOM
COEMHEHUU KOH/ICHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuiecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CylieCTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOrOo TOKa. MCTOYHUKH TOKA.
Hanpsixenue U u 9J1C &.

3akod OMa /U1l yyacTKa MeMu.

DNEKTPUYECKOE COINPOTUBICHHE. 3aBUCUMOCTb CONPOTHUBJICHUS  OJHOPOJIHOIO
MPOBOJHMUKA OT €ro JIJIMHBI U IUJIOIIA/IA MONEPEYHOTO CEUCHHUs. Y IeIbHOE COMPOTUBICHUE
BEILIECTBA.

[TocnenoBaTenpHOE, MapajUieIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MONTHOCTB JEKTPUUYECKOr0 ToKa. TernaoBas MOITHOCT, BhIAC/IsIeMasi Ha pe3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHME HMCTOYHMKA TOKa. 3akoH Owma s TOJHOHU
(3aMKHYTO#1) 2JIEKTpUYECKOM 11ernu. MOIHOCTh HCTOYHHKA ToKa. KOpOTKOe 3aMbIKaHUE.

KonneHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTUYECKHE IMPOIECChl: aMIepMeTp, BOJIBTMETP,
peocTaT, CYETUHK IIEKTPUUECKON SJHEPTUH.

Hemoncmpauuu.

N3mepeHre CUiibl TOKA U HaIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT HAMNPSsDKEHUS ISl PE3UCTOpa, JIAMIIBI
HaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTUBICHUS LUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAN
MONEPEYHOr0 CEYEHHUs U MaTepHaa.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS MPU TOCTOSHHOM
HaIpsKEHUH.



[Ipsmoe wusmepenune OJIC. KopoTkoe 3aMblKaHUE TalbBAaHMYECKOIO JJEMEHTA H
OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Obl coeMHEHUsT NICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXAY MOJKOCAMH HCTOYHHKA TOKA OT CHJIBI
TOKAa B LEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mMepenue yaenpHOro COpoOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT HAINPSKEHUS IS JIAMITbl HAKAJIMBAHUSL.

VYBenuueHnue npejaena u3MepeHus amnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC raibBaHUYECKOTO SJEMEHTa OT BPEMEHU MIPHU
KOPOTKOM 3aMBIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMH WCTOYHHKA TOKA OT CHUJIBI
TOKAa B LEIH.

HccnenoBanre 3aBUCUMOCTH TMTOJIE3HOW MOITHOCTY UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKTpuyecKass MPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. JJIEKTPOHHAS IPOBOJUMOCTD
TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAUIOB OT  TEMIIEPATypBhl.
CBepXnpoBOUMOCTb.

DIIEKTPUUYECKHUN TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MpPUMECHas MPOBOJAUMOCTH TMOJYIPOBOJHUKOB.
CaoiicTBa p—N-nepexona. [loaynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM  TOK B DJJIEKTPOJUTAX.  IJJEKTPOJUTHYECKAs  JIUCCOLUALIMSL.
DnekTponus. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

OJIeKTpUYeCKHii TOK B Tra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATENBHBIA pa3psi.
Paznuunbie TUITBI cCaMOCTOSATENBHOTO paspsaa. MonHus. 11nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUUECKOE IMPUMEHEHHUE: Tra3opa3psiAHbIe JIaMIlbl,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, TMOJYNPOBOJAHUKOBBIE MPUOOPHI: JTHON, TPAH3UCTOP,
dboToMOA, CBETOAMON, TalbBaHWKA, padUHUPOBAHWE MEIW, BBHIIUIABKA aFOMHUHUS,
AIEKTPOHHA MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTB SJIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoii pa3psil v POBOAUMOCTD BO3/1yXa.

CpaBHeHHME MPOBOJIUMOCTH METAJJIOB ¥ TTOTYIPOBOJHUKOB.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIMO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaoGmroienne amekTpoimsa.

N3mepenue 3apsaa OqHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Du3nYeCKUil MPAKTUKYM.

Croco06b1 m3MepeHus: (PU3WYECKUX BEJIMYMH C WCIOJIb30BAHUEM AHAJIIOTOBBIX U
MU(POBBIX U3MEPUTEIBHBIX TPHOOPOB W  KOMIIBIOTEPHBIX  JATYMKOBHIX  CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN Pu3nyeckux BeauuuH. OlLeHKa
I'PAHUL IOTPEIIHOCTEN.



[IpoBeneHre KOCBEHHBIX HW3MEPEHM, HCCIEIOBAHUN 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH, TPOBEpKA TNPEIJOKEHHbIX TUroTe3 (BbIOOp U3 pabdoOT, OMUCAHHBIX B
TEMaTUYECKUX  pazfenax «YYeHUYECKUH OKCIEepUMEHT, JabopaTopHble  palOThI,
MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuyenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEPKATEIbHBIX MEXKIPEIMETHBIX CBsI3ed C KypcamMu MaTeMaTUKHU, OWOJIOTHUH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnovle noHaAmMuUA, CE6A3ZAHHbIE C U3YYEHUEM MEMO008 HAYYHOZ20
NO3HAHUA: SBICHUE, HAy4YHBIH (akT, rumoresa, (U3MUecKas BEIUYMHA, 3aKOH, TEOpHS,
HAOJIOJICHNE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJETb, W3MEPEHHUEe, MOTPEIIHOCTU
U3MEPCHUI, U3MEPUTEIIbHBIC IPHOOPHI, U(PPOBas Ta00PATOPHSL.

Mamemamuxka: penieHue cucTeMbl ypaBHeHuW. JIuHeiHas ¢yHKUMsg, mnapadona,
runepboia, ux rpaukud U cBoiicTBa. TpuroHomerpuyeckue (PyHKIUHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIUU
Ha OCH KOOPJHMHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannyeckoe JBWKEHHME B JKUBOM mpupone, auddysus, ocMmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKpY)KAIOIIEW Cpenpbl,
yTUiau3anus OMOOPraHuYeCKOro TOIUIMBA JUIsl BBIPAOOTKU «TEIJIOBOW» M 3JIEKTPOIHEPTHUH,
IIOBEPXHOCTHOE HATSKEHHWE U KAWLISAPHBIC SBJICHUS B MPUPOJIE, MIEKTPUUECKUE SIBICHUS
B JKMBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, MOJIydYeHHE HAaHOMATEepUasoB, TEIIOBbIE CBOMCTBA TBEPIBIX
T€J, JKUJIKOCTEH U Ta30B, XUIAKWE KPUCTAJUIBI, AJIEKTPUUECKHE CBOICTBA METAJUIOB,
ANEKTPOJIUTHYECKAS TUCCOLMAINS, TaIbBAHUKA, JIEKTPOHHAS MUKPOCKOIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue IBUKEHUH C MCIOIb30BAHUEM MEXaHU3MOB, YUYET
CyXOro M JKMJIKOIO TpPEHHsS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHILUTEHH,
peméryaTble KOHCTPYKLMHU), UCHOJIb30BaHUE 3aKOHOB COXPAHEHMsSI MEXAHUKH B TEXHHUKE
(rupockon, BOJOMET WU Jpyrue), ABUTATelIb BHYTPEHHErO CropaHus, mapoBas TypOHHa,
OBITOBOM  XOJIOAMJIBHUK, KOHIWLMOHEP, TEXHOJOTUU TMOJY4YEHHsS COBPEMEHHBIX
MaTepUaJoB, B TOM YHMCJIE HAaHOMATEPHAJIOB, U HAHOTEXHOJOTWH, 3JEKTPOCTaTHYECKas
3alUTa, 3a3€MJICHHE BJIEKTPONpPHOOpPOB, Tra3opa3psAIHbIC JAMIIbI, MOJYIPOBOJIHUKOBBIE
npUOOPHI, TAIbBAaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3auMopaencTBre MOCTOSIHHBIX MarHUTOB U IPOBOAHUKOB ¢ TOKOM. MarHuTHoe mozJe.
Bektop MarHuTHOW WHAYKUMHU. [IpUHIMII Cynepno3uiMyu MarHUTHBIX ToJjed. JIluHum
MAarHUTHOW MHTYKIIUH.

MarnutHoe noJie IPOBOJIHUKA C TOKOM (MPSAMOTro MPOBOJHUKA, KATYIIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBjieHUE W MOJIyJb. JIBH)KEHUE 3apsyKEHHOM YacTHUIBl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.



MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.

TexHu4eckne yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLIECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, FIEKTPOABUTATEb SKOOU, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

KaptuHa nuHWA WHAYKIMA MarHUTHOTO TMOJIA TOJIOCOBOTO M ITOJKOBOOOPA3HOIO
MOCTOSIHHBIX MAarHUTOB.

KaptuHa nuHWA MarHUTHOM WHIYKUMH TOJS JJIMHHOTO MPSAMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IMPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JleicTBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUS MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[lpuHIMn AEUCTBUS  DIIEKTPOM3MEPUTEIHLHOTO TpHOOpa MAarHUTORJIEKTPUUECKOU
CHUCTEMBL.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHuTHOTO IOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanuie CBOMCTB peppOMarHeTHUKOB.

HccnenoBanue AeUCTBUS OCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIUM Ha OCHOBE U3MEPEHUSI CUJIBI AMIIEpa.

Tema 5. Inekmpomazcnumnan uHOyKyus.

SIBreHME PNEKTPOMAarHUTHOM MHAYKIHH. [I0TOK BekTOpa MarHUTHOW MHAYKIHUH. DJC
WHIYKIHMHU. 3aKOH JJIEKTpOMarauTHoM nuaykunu dapanes. BuxpeBoe 2JIeKTpUYECKOE MOJIE.
Toxku Dyxo.

OJC nHayKun#u B IPOBOJIHHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHAYKTUBHOCTHM B LENHM ITIOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHIYKITHUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHhl: HWHAYKIHMOHHAs II€Yb,
COJICHOW/I, 3alIUTa OT AJIEKTPU3ALMHU TEJI PU IBUKCHUU B MATHUTHOM TI0JI€ 3€MJIU.

Hemoncmpayuu.

HaOmronenue siBfieHust 3JIeKTPOMArHUTHOM MHTYKITUH.

UccnenoBanne 3aBucuMoct DJIC MHAYKIMKM OT CKOPOCTU M3MEHEHHUS MAarHUTHOTO
MOTOKA.

ITpaBuno Jlenua.

[Tamenre MarauTa B aTlOMUHHACBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Uccnenoranne 3apucumoctu IJIC caMOMHAYKIIMUA OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA
B LICTIN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBIEHUA 3JICKTPOMAarHUTHOM MHIYKLWH.

OnpeneneHne MHIYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIIHM.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.



Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[MapMonnyeckue konebanusa. KunemMatmyeckoe W JIMHAMHYECKOE  OIKCAHUE.
DHEpreTUYecKoe OIUCcaHue (3aKOH COXPAHEHHMS MEXaHM4YeCcKol »sHepruu). BbBoj
JUHAMUYECKOTO OMNHCAHUS TapMOHMYECKUX KOJIe0OaHUHM M3 HMX JOHEPreTUYecKoro u
KMHEMAaTUYECKOTO OTTMCAHUS.

Awmruutyaa u ¢asa xonebanuii. CBS3b aMILTUTY bl KOJICOAHUI UCXOIHON BETUUYHHBI C
aMIUTUTYJJaMU KOJIeOaHH €€ CKOPOCTH B YCKOPECHHUS.

Ilepponq wm dactora KkojacOanuit. Ilepwom MaiabIX CBOOOIHBIX — KOJICOAHMMA
MaTeMaTU4YeCKOro MasTHHKA. [lepros cBOOOAHBIX KOeOaHUi TPYKUHHOTO MAasITHUKA.

[lonarne o 3aryxalomux KojeOaHusix. BriHyXJeHHbIe KoneOaHusi. Pe3oHaHC.
Pe3onancHas kpuBasi. BnusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOJI€OaHUs.

TexHuyeckue ycTpoiCTBa U TEXHOJOTHYECKHE MPOILIECChl: METPOHOM, Yachl, KadyelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuck K0e0aTeIbHOTO ABUKCHHUS.

HabGmronenne HeE3aBUCHUMOCTH T€pUOJIa MajbiX KOJeOaHWM Trpy3a Ha HHUTH OT
aMILTATYBI.

HccnenoBanue 3aTyxarolmuMx KoJIeOAaHMH UM 3aBUCHUMOCTH TIEPHOJA CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

UccnenoBanne konebaHui rpy3a Ha MAacCUBHOM MPYKUHE C LETbIO (OPMUPOBAHUS
npeACTaBICHUM 00 uacaIbHON MOICIIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUHU NP KOJICOAHUSAX Tpy3a Ha MPYKHUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

N3mepenune neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3yuyenune 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU HA yIIPYTOM IOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PY>KUHHOM MasTHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOaHU.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUI.

Tema 2. dnekmpomazcHumHbsle KOaeOAHUA.

Konebarenbubiii kKOHTYp. CBOOOJHBIEC JIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJiebaTenpHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbI 3apsija KOHACHcCATOpa C
aMILUTUTYZ0M CHJIBI TOKA B KOJIeOaTEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B HJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxawnme dJEKTPOMAarHUTHbIC KojieOaHUsl. BBIHYKIIEHHBIC 3JIEKTPOMArHUTHBIC
KOJieOaHus.

[lepemenHbIi TOK. MOIIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JEHCTBYIOIIEE
3HAYCHHUE CUJIBI TOKA W HAMPSHKEHUS TP Pa3iudHOM (popme 3aBHCHUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunycousianbHbli  TEPEMEHHBIM TOK. Pe3ucTop, KOHJEHCAaTOp M  KaTyllKa
WHYKTUBHOCTH B LIETIH CUHYCOHUJIAJIBHOTO MEPEMEHHOT0 TOKa. Pe3oHaHc TOkoB. Pe3oHaHc
HaNpsKCHUM.

WUneanvupiii  Tpanchopmarop.  IIpousBonctBo, mepemaua W mOTpeOieHUE
AIEKTPUYECKON SHEPTUH.

OKOJOTMYECKUME  PHUCKA  TNpPU  IPOM3BOJCTBE  BJIEKTpodHepruu.  KymnbpTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.



TexHuyeckue ycTpOWCTBA U TEXHOJOTHUYECKUE IPOLECCHI: JJIEKTPHUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUM 3JIEKTponepeaay.

Hemoncmpauyuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacTOThl CBOOOAHBIX KOJEOAHMM OT WHIAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIM.

['eHepaTop He3aTyXarOIMUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

By eHHbIE CHHYCOUIATbHBIE KOJICOaHMUS.

Pesucrop, kaTyiika HHIYKTUBHOCTHA U KOHAEHCATOP B LIENU IIEPEMEHHOTO TOKA.

Pe3onaHc npu nmocnegoBaTEIbHOM COSIUHEHUM PE3UCTOPA, KaTYIIKH UWHAYKTUBHOCTH
Y KOHJIEHCATOpaA.

VYCeTpoiicTBO U MIPUHITUIT ACUCTBUS TpaHC(POopMaTopa.

Mogenb JIMHUY 3JEKTPOoIEpENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanre  MEPEMEHHOIO  TOKA  4epe3  IOCIIENOBATENIBHO  COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabtoieHue 31eKTpOMarHiTHOIO PE30HAaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHDI.

Mexannueckue BOJHBI, YCIOBUS MX pacnpocTpaHeHus. [lonmepeunsie U nmpoIoibHbIE
BOJHBI. llepuon, ckopocTs pacnpocTpaHeHUs W JIMHA BOJIHBL. CBOMCTBA MEXaHHYECKUX
BOJIH: OTpaXKEHUE, IPEIOMIICHHE, UHTEpPEpeHIIUs U TU(PaKIIHSL.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

ONEeKTPOMArHUTHBIE BOJHBI. YCIOBHS M3Jy4€HUS BJIEKTPOMAarHUTHBIX  BOJIH.
B3aumMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HHE, NPEIOMIICHHUE, MOJApU3aLus,
uHTephepeHus 1 nudpakius.

[ITkaya 351eKTpOMarHUTHBIX BOJIH. [[pMeHEHNE 2IIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuueckue  yCcTpoMCTBA M MPAKTUYECKOE  INPUMEHEHHE:  MY3bIKaJIbHBIC
WHCTPYMEHTBI, pajap, paJdonpuéMHHK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasl TMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneOb:mromnieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6mronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnn n qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsiz3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM M 4YacTOTOMH
KOJIeOaHMIA.



HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHUE,
noJisipu3alys, uPpaxkuus, THTEpPEpeHIus.

Oo6napy:xeHue HHGPaKpacHOro U yiabTpaguoIeTOBOr0 U3MyUEHHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHEHOE pPacIpOCTpAHEHUE CBETa B OJHOPOAHOM cpexae. Jlyu cBera.
To4YeuyHbI HICTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHN B MIIOCKOM
sepkasie. Chepruueckue 3epkania.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHHUS cBeTa. AOCOJIOTHBIM TOKa3aTellb
npeiaomiieHusi. OTHOCUTEIBHBIN MoKa3aTenb npesioMieHus. [IocTOSHCTBO YacTOTHI CBETa U
COOTHOUICHHWE JUIMH BOJIH IIPU MEPEXOJE MOHOXPOMATHUYECKOrO CBETAa 4YEPE3 TPaHUILY
paszena AByX ONTHUYECKHUX CPEN.

Xox nydeit B mpusme. Jlucniepcust cBeta. CnoxkHbli cocTaB 6enoro ceera. L[Ber.

[TomHoe BHyTpeHHee oOTpaxkeHue. IIpenenbHbIM yrojg IIOJHOIO BHYTPEHHETO
OTPa)KCHHS.

CobOuparomnyie u pacceuBaromme JuH3bl. ToHkas nuH3a. DokycHOoe paccTosiHHME U
OonTHYECKasi CWIa TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO paCCTOSHUS TOHKOM
chepuueckoit TMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOIO MOKA3aTelIsl MPEJIOMIICHUS.

dopMmysia TOHKOM JIMH3bL. Y BETMYEHHE, 1aBAEMOE JIMH30M.

XoJ Jiy4da, MpOIIEAIIECTO JUH3Y 0/ IPOU3BOJIBHBIM YIJIOM K €€ IJITaBHOW ONTHYECKOU
ocu. Iloctpoenne u300pak€HUM TOUKM M OTpe3Ka NpsAMOMl B  coOMparoIux
Y PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTtuueckue mpubopsl. Pazperaronias cnocoOHOCTh. ['71a3 Kak onTHYeCcKasi CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUS
HAOJIOICHUSI MAaKCUMyMOB W MHUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT MABYX
KOTEPEHTHBIX UCTOYHUKOB. [IprMephl KilacCuYecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. udpakuronHas pemérka. YcloBue HAOMIOACHHUS TJIaBHBIX
MaKCUMYMOB IPHY NaJCHUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckre yCTpOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: OYKH, JIyNa, MEPUCKOIL,
dboToanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM amnmaparT, MPOCBETICHUE ONTHKU, BOJOKOHHAS
OonTHKa, TU(PpaKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue mpeaomMiIeHUs CBETA.

Hab6nrogenune moaHOro BHyTpEHHETo OTpakeHus. Mojesnb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX NYYKOB 4YEPE3 IUIOCKONAPAIUICIBHYHO IUIACTUHY U
MpU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIM CBETA.

HaOnroienne 11BeTOB TOHKUX MIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

HaGmronenne nudpakiilmOHHOTO CIIEKTpa.



HabGmnronenue nucnepcuu cBera.

HabGnronenue nonsipuzanuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

W3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pPACCTOSIHMSI OT BeIeCcTBa (Ha MpuUMepe
KUJKUX JIUH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tomyyenune n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIUH3bI.

[Tomyuenne n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxuu, nHTep)EpeHIINN 1 TTOJISIPU3AITIN CBETA.

M3yyeHue noyisipu3aiyy CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPUKA.

N3yyenue nHTEpPEepeHIINN JIA3epPHOTO U3IIYYCHHS Ha JIBYX IETsX.

HabGmronenue nucnepcun.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue ciekTpa U3IydeHUs: CBETOAMO 1A TIPHU MOMOIIH TU(PPAKITMOHHON PEIIETKH.

Pazges 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuIbl TPUMEHUMOCTH KJIacCHUECKOM MeXaHHKU. [locTynaThl criennalbHOM TEOPUH
OTHOCUTEJIBbHOCTH.

IIpocTpancTBeHHO-BpeMeHHONM HHTepBal. IIpeoOpaszoBanus Jlopenma. VYcioBue
NPUIUHHOCTU. OTHOCUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJIEHNE BPEMEHU U COKpAIIICHUE
JTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTHUIIbI. DHEPIUs MTOKOS.

TexHuyeckne ycTporucTBa U TEXHOJIOTHYECKUE MPOLIECChl: CIyTHUKOBBIE MPUEMHUKH,
YCKOPUTEIU 3apsKEHHBIX YACTHIL.

YyeHndeckuii IKCIIEpUMEHT, J1a00paTOpHbIE PaOOTHI, MPAKTHUKYM.

Onpenenenrne MMMyJIbCa M DHEPTHHM PEIATUBUCTCKUX dYacTull (mo Qororpadusm
TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBeCHOE TeIJIOBOE U3JIydeHUE (M3ydeHUE aOCOIOTHO 4Y€pHOro Tefa). 3aKOH
cMmelnenust Buna. ['unore3a I1manka o kBaHTax.

DoTOHBI. DHEPTUS K UMITYJIHC (POTOHA.

®ororpdexr. Ombitel  A. T'. CroneroBa. 3akoHbl Qororddexra. VYpaBHEeHUE
Ouamreitna s potodddexra. «KpacHas rpanuiay gotodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, JAaBJCHHE CBETa Ha a0COJNIOTHO MOTJIOMIAIOUIYIO U
abCOTIOTHO OTpaxkarolyro noBepxHocTh). OnbiTe [1. H. Jlebenena.

BosiHOBBIE cBOMCTBA yacTull. Bonuel e bpouns. iinHa BosiHbL Ae bpoiiiist u pazMmepsl
00JIacTH  JIOKaNW3alMK JBIDKYIICHCS dYacTullbl. KopmycKyJIsipHO-BOJTHOBOW JIyaju3M.
Judpakius >7IeKTPOHOB HA KpHUCTAJIIaX.

Crnemnduka wu3MepeHuit B  mukpomupe. COOTHOIIEHUS  HEONPEACIEHHOCTEN
I"eitzenbepra.

TexHuyeckue  yCTPOWCTBA M TEXHOJOTMYECKHME  IPOLECCHI:  CHEKTPOMETP,
dboTO37EMEHT, POTOAATUMK, TYHHEIBHBIN MUKPOCKOII, COJTHEUHas OaTapesi, CBETOIUO.

Hemoncmpauyuu.

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

HccnenoBanre 3aBUCUMOCTH COITPOTUBIIEHUS MTOJTYIPOBOJIHUKOB OT OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue Goropesucropa.

N3mepenune nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/T OT HAMPSIKECHHUS.

Tema 2. Quzuka amoma.

OMmBITH IO HCCIIEIOBAHUIO CTpOocHUS aTroMa. [lmanerapras moaens atoma Pesepdopa.

[Toctynater bopa. M3nyuenue u nornomieHue (OTOHOB IIPH TIEPEXO0JI€ aTOMA C OJTHOTO
YPOBHSI DHEPTUU HA JIPYTOM.

Bunpl cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHH4eCckue yCTpOMCTBA M TEXHOJIOTMYECKME IPOLECCHI: CIEKTPAIBHBIA aHAIU3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habronenue TMHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YACTHII.

Onpenenenue JIMHBI BOJHBI JTJA3€PHOTO U3TYUEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaOmnronenue muHeyaToro crekTpa.

HccnepoBanne crnekTpa pa3pekeHHOr0 AaTOMapHOrO BOJAOPOAA M HU3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas mozens simpa ['eiizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4uCIIO
saapa. U30Torsbl.

PanunoaktuBHOCTE. Aunbda-pacman. OIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
["'amMmma-uziyuenue.

3aKkOH paguoOaKTHUBHOIO pacnana. PagumoakTuBHBIE M30TOmNBl B mpupojae. CBoiicTBa
WOHU3HUPYIOIIETO W3JIy4YeHUs. BrusHMe paJuOaKTUBHOCTH HA JKHBBIE OpPTraHU3MBI.
EctecTBennsbiit hoH uznyyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SAnepubie peakuuu. Jlenenue u cuHTe3 suep. SAnepubie peakTopbl. I[IpoOiemsl
YIPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. DKOJIOTMYECKHUE ACIEKThl PA3BUTHA SIACPHOM
DHEPrETHUKH.

MeTtonbl perucTpaluy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJICMCTBUS. bapuoHbl, ME30HBI U JENTOHHBI. [IpencraBienue
o CrannaptHoii Mojenu. KBapk-ritooHHass MOJIENb apOHOB.

®usuka 3a npeaenamu CrangaptHoi Moaenu. TEémHas MaTepust U TEMHAsI SHEPTHSL.

EnuHCcTBO pusnueckoi KapTUHBI MHPA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKHME IIPOLECCHI: JO3UMETp, Kamepa
Bunbcona, siaepHBId peakTop, TEPMOSIACPHBIA peakTop, aroMHas OomOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.



Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.

Ortanel pa3BUTUS acTpoHoMuHU. [IpuknagHOE W  MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMUH. [IpMEHUMOCTh 3aKOHOB (PU3UKHU HJiI OOBSCHEHUS MPUPOJbI KOCMUYECKUX
00BEKTOB.

Metonsl acTpoHOMUYECKUX HccienoBaHU. COBPEMEHHBIE ONTUYECKUE TEIECKOIIBI,
PaaNOTENEeCKOIIbl, BHEaTMOC(EpHAasi aCTPOHOMMUSI.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ConneuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHepruu CoitHIla U 3BE3/I.

3BE3bI, UX OCHOBHBIC XapaKTepUCTUKU. JlharpamMma «CHeKTpaiabHBIM Kiacc —
CBETUMOCTBY». 3BE3/1bl TJIABHOW MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY
JUIs 3BE3/ TJIABHOM TMOCJEAOBaTEIbHOCTU. BHyTpeHHee cTtpoeHue 3BE37. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUH U 3BOOIMU COJIHIIA U 3BE3/]. DTaMbl )KU3HU 3BE3/I.

Muneunsiii [lyTe — Hama ["anaktuka. [lonoxkenue n aBwxenue ComHua B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuku ¥ kBa3zapbl. YEpHBIE ABIPHI B SiApaxX rajJakTHK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGnronenust 3BE3mHOro HeOa HEBOOPYXKEHHBIM TIJ1a30M C  HCIOJb30BAaHUEM
KOMIBIOTEPHBIX MPWIOKEHUU JJIsi ONPENENICHUs] TOJOXKEHUsT HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/11sI CEBEPHOIrO MOITYLIAPUS U IPKUE 3BE3/BI.

Hab6nrogenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHHM.

Pu3nvecKuil NPaAKTUKYM.

CnocoObl  u3MepeHuss (U3NYECKUX BEJIMYMH C MCIOJIH30BAHUEM AaHAJOTOBBIX U
UQPOBBIX U3MEPUTEIBHBIX TPHUOOPOB U  KOMIIBIOTEPHBIX  JATYMKOBBIX  CHCTEM.
AOCOJIIOTHBIE ¥ OTHOCUTEJIBbHBIE MOTPEITHOCTH U3MEPEHUH (Pu3nueckux BenunduH. OreHkKa
I'PaHULL OTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUI, WCCICIOBAHUN 3aBUCUMOCTEH (PU3NUYECKHUX
BEIIMYMH, TIPOBEpKA TNPEIJIOKEHHBIX TUMoTe3 (BBIOOp U3 paboT, OMUCAHHBIX B
TEMaTUYECKUX  pasfenax «YUYEeHUYECKHH OKCIEPUMEHT, JabopaTopHble  pabOThI,
MPAKTUKYM» ).

Oo6o01maroee MOBTOPEHUE.

O06oO0meHre W CcUCTEMaTH3alMs COAep)KaHUs pa3feinoB Kypca «MexaHukay,
«MonekynsapHas (u3Mka W TEepMOAMHAMUKA», «IJEKTpoauHaMmukay, «KonebaHus u
BOJIHBI», «OCHOBBI CHEIHUAIBHOW TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas (Qusnkay,
«3IJE€MEHTBl aCTPOHOMUU U aCTPODUBUKI.

Ponp ¢Gu3uku M acTpOHOMHH B DKOHOMHUYECKOW, TEXHOJIOTMYECKOW, COLMATBHON U
ITUYECKON cdepax MesaTenTbHOCTH YeJIOBEKa, POJib M MECTO (PU3MKH W aCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOM KapTUHE MHpA, 3HAYCHHUE OIHUCATEIbHOW, CUCTEMAaTHU3UPYIOLIEH,
OOBSICHUTENILHON W MPOTHOCTUYECKON (DYHKIHM (U3UYECKOW TEOpUH, POib (PU3NIecKoi
Teopur B (OPMHUPOBAHMM TPEIACTABICHUN O (U3MUECKOW KapTHHE MHUpPA, MECTO
bu3nUecKkol KapTHUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

N3yuyenue kypca ¢usuku yriiyos€HHoro ypoBHs B 11 kiacce ocyliecTBisieTcs: ¢
Y4E€TOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBsI3ed C KypcamMu MaTeMaTUKHU, OMOJIOTHUH,
XUMUH, reorpaduu U TEXHOJIOTHUH.



Mesxicnpeomemnusle nOHAMUA, C6A3AHHBIE C U3YUCHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAay4yHbIM (akT, rumore3a, (Quanueckas BeIMYMHA, 3aKOH, TEOPHS,
HaOJI0JICHUE, OKCIEPUMEHT, MOJICIIMPOBAHUE, MOJACNIb, HW3MEpPEHHEe, MOTPEITHOCTH
HU3MEPEHUM, U3MEPUTENbHBIC MPUOOPHI, I POBas Jad0paTOPHSI.

Mamemamuka: pelicHUE CUCTeMbl ypaBHEHHH. TpuroHomerpuyeckue GyHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO.
BekToppl M HMX TPOEKIMM HA OCH KOOpPJIMUHAT, CJIOKEHHE BEKTOPOB. I[Ipoun3BoaHbIC
aeMeHTapHbIX (yHKIwi. [Ipu3Hakum mogoOus TpeyroJbHUKOB, OMPECICHHUE IIIOMATN
I0CKUX (puryp u 00béMa Ted.

buonozusa: >nektpudeckue SIBICHUS B KUBOUW MPUPOJIE, KOJIeOATEIbHbIC NBUKEHUS B
JKUBOM  NOPUPOJE, DOKOJOTUYECKHE PUCKM TPU  MNPOU3BOJACTBE  BJIEKTPOIHEPTUH,
AJEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEHW CPEAbl, YIbTPa3BYKOBas JIHATHOCTHKA B
MEIHUIMHE, ONITUYECKUE SBJICHUS B dKUBOU IPUPOJIE.

Xumua: CTpoOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPABIX TeEIl,
MEeXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON PEIIETKU, CIEKTPATbHBIN aHAIN3.

T'eocpagpua: marHutHble mModOoca 3€MIIM, 3alieKHM MATrHUTHBIX Py, (OTOCHEMKA
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozus: IIPUMEHCHUE IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB,
AIIEKTPOJBUTATENb SIKOOM, TeHEpaTop MEPEeMEHHOI0 TOKA, MHIYKIUOHHAS Ie4b, JTUHUU
AIEKTPONEPENAY, JSJICKTPOABUIATENb, paaap, pPaAUONPUEMHUK, TEIEBU30pP, AaHTCHHA,
tenepon, CBU-nieub, ynpTpa3BykoBas JIMArHOCTHKA B TEXHMKE, MPOSKIIMOHHBIN amapar,
BOJIOKOHHAs OINTHUKA, COJIHEYHAsi OaTapesi, CyTHUKOBBbIC MPUEMHUKY, SJIEpHAsE SHEPreTUKa
Y DKOJIOTUYECKHE aCIEKThI €€ Pa3BUTHSL.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 10 ®U3SUKE HA
YPOBHE CPEAHEI'O OBIIIEI'O ObPA3OBAHUAIIMYHOCTHBIE PE3VYJIbTATDI

JINYHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUA Yy4eOHOoro mpeamera «DuszuKa» HTOHKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYalOIIUXCS ~ PYKOBOJCTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH IMO3MITUEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACHIMPEHUE >KHU3HEHHOTO OIbITA W OIbITa JEATETLHOCTH B
MPOLIECCE PEATU3alMM OCHOBHBIX HANPABICHUN BOCIUTATEIBbHOW AEATEIIBHOCTH, B TOM
YHUCJI€ B YaCTHU:
rPa’kIAHCKOT0 BOCIIUTAHMSA:
c(hOPMUPOBAHHOCTh  TPAKIAHCKOM  TO3UIMHM  OOy4Yarolmlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOT0 OOIIECTBA;
NPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHYECKUX U JAEMOKPATUYECKUX
IICHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECax TPaXKTAHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBIICHUU B 00pa30BaTEILHON OpraHU3alliu;
YMEHHUE B3aUMOJICVCTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKIIUSIMHA 1 HA3HAUYCHHUEM;
FOTOBHOCTh K TYMAaHUTAPHOWU M BOJOHTEPCKOU AESATEIbHOCTH.
NMAaTPUOTHYECKOI0 BOCIIMTAHMS:
c(hOpMUPOBAHHOCTH POCCUMCKON TPaKIaHCKON WEHTUYHOCTHU, TATPUOTU3MA;
IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHHUSIM POCCHUHCKUX
Y4EHBIX B 001aCTH (DU3UKHU U TEXHUKE.



JAYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCIEHOCTH YIEHOTO;
OCO3HaHHWE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUUBOTO OYAyIIETo.

ICTETHYECKOT0 BOCTIMTAHMA:

ICTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYas ICTETHKY HAYyYHOTO TBOPUYECTBA, MPHUCYIIETO
(bu3nIecKoil HayKe.

TPYAOBOT0 BOCIIUTAHUSI:

UHTEpEC K pasaudHbiM chepam mpodeccHOHAIBHON IeATCIIbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (PM3MKOM M TEXHHUKOHM, YMCHHE COBEpIIATh OCO3HAHHBIM BBHIOOp OymyImei
po(heCCUU M pean30BbIBATh COOCTBEHHBIC )KH3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO M CaMOOOpa3oBaHWIO B 00JacTH (M3WKK Ha
NIPOTSHKCHUH BCEH KHU3HU.

IKOJOTHYECKOTO0 BOCTIMTAHMSA:

c(OPMHUPOBAHHOCTh JKOJIOTUYCCKOW KYJIbTYPBI, OCO3HAHHE TJIOOAILHOTO XapakTepa
IKOJIOTHUYECKUX MPOOIIeM;

IUTAHUPOBAHWE W OCYIICCTBIICHWE ICHCTBHI B OKpY)KAMOIIEH Cpele Ha OCHOBE 3HAHUSA
TeJIe yCTOHYMBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHre OIbITa JEATSIBHOCTH JKOJOTHYECKOW HAINPABICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUH 110 (pHU3HKe.

IEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHUPOBAHHOCT ~ MHPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMCHHOMY  YPOBHIO
pa3BHUTHS (DU3HUECKON HAYKH,

OCO3HaHHE [IEHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh B MPOIECCE MU3YyUCHUS (PUIUKU
OCYIIECTBIISATh TPOSKTHYIO W HCCIICAOBATEILCKYIO ACITCIbHOCTh HWHIWBUAYAJIbHO U B
rpyIIIe.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jiornueckue aeicTByua:

CaMOCTOATENIbHO (OPMYJIMPOBaTh M AaKTyaIM3UpPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENETATH LETU AEATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PAaCCMaTPUBAEMBIX (PU3UUECKUX SBIICHUSIX;
pazpabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCSI MAaTEPUATIBHBIX U
HEMaTEepUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH, OIEHHMBATH COOTBETCTBUE PE3YJILTATOB IEIISIM,
OLICHUBATh PUCKU MOCJIECACTBUN NEATEILHOCTH;

KOOPJAMHUPOBATh MW BBHIMIOJHATH PabOTy B YCIOBHUSAX PEAIBHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE IPHU PEIISHUH )KU3HEHHBIX IIPOOJIEM.

ba3oBble ucciaenoBarebCKue JAeiicTBHA.

BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU TIOHATHSIMH M METOJaMH (pu3udeckoi
HAyKH;



BJIAJI€Th HABBIKAMHU Y4YEOHO-HCCIEIOBATENILCKON U MPOEKTHOW JEesATEIBbHOCTH B 00JACTH
(bu3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY METOJOB PEIICHHUS
3a/1a4 (PU3UYECKOTO COJEPKAHMS, MPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUS;

BIAJCTh BUJAMHU JCATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEpIpETaluHu,
npeo0pa3oBaHUI0 U MPUMEHEHUIO B PA3JMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHCIE MPHU
CO3JIaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyalu3UpOBaTh 3a/layy, BbIJBUTATh
TUTNIOTE3y €€ pElIeHHs, HaXOAUTh apTyMEHTHI IS J0Ka3aTeIhCTBA CBOMX YTBEP)KICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAM3UPOBATh MOJIYYCHHBIC B XOJI€ PEIICHUS 3aJa4H PE3yJIbTaThl, KPUTUYECKHA OIICHUBATh
WX IOCTOBEPHOCTD, TPOTHO3UPOBATh N3MECHECHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIC 3314l B 00Pa30BATEILHOMN AEATEILHOCTH, B TOM
YHUCJIC PU U3YICHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH MIPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3KKE B IPAKTUYECKYIO 00JIACTh KU3HEIEATEILHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nndopmanmueii:

BJIAJICTh HABBIKAMH TOJydeHHs] MHGOpMAIUK (HU3UIECKOTO COACPNKAHUS U3 MCTOUHHKOB
pPa3HBIX THUIIOB, CaMOCTOSITCIBHO OCYIIECTBIATh IOWCK, aHali3, CUCTEMATH3alUI0 U
WHTEPIPETANNIO HHPOPMAIIMH PA3TNIHBIX BUIOB U (HOPM MPEACTABICHHUS;

OIICHUBATH JOCTOBEPHOCTh HH(POPMAIIAH;

UCITOJIB30BATh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX ¥ OpPraHM3AIlMOHHBIX 33alad C COOJIOACHUEM
TpeOOBaHWI DJPrOHOMUKH, TEXHHKH OC30MaCHOCTH, THUTHEHBI, PECypCcoCOCpeKeHNUs,
MPABOBBIX U ITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOM 0€30MacHOCTH;

cO371aBaTh TEKCThl (PU3MUYECKOTO COJAEpXKAaHUS B Pa3IUMYHbIX (popmarax ¢ yd€Trom
Ha3HaueHUs WHGOPMAIMKM W IIeJIEBOW ayJUTOpUM, BBIOUpas ONTUMAIBHYIO (OopMy
MPE/ICTABIICHUS U BU3yaJIU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eCTBUS:

OCYIIECTBIIATH 00IIeHNE HA YpOKax (PU3UKU U BO BHEYPOUHOM JIEATETLHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIB30BAHHUEM SI3IKOBBIX
CPEICTB;

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIICCTBA KOMAaHIHOW W WHINBHIYaIbHOU PabOTHI;
BBIOMpPATh TEMAaTHKy W METOABl COBMECTHBIX IEHCTBHUU C y4€TOM OONIMX HHTEPECOB M
BO3MOYKHOCTEH KaKJI0T0 YiIeHA KOJIJICKTHBA,

NPUHUMATh IICIM COBMECTHOM JCATCIBHOCTH, OPTraHWU30BBIBATH W KOOPJIWHHUPOBATH
JICUCTBUS 110 €€ TIOCTUKEHUIO: COCTABJIATH IUIaH JACHCTBUM, PACHPEICNISTh POJIU C YUYETOM
MHEHUW yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa W KaXKJIOTO YYACTHHKA KOMAHJIbI B OOIIHMI pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeayiaraTh HOBBIE TPOEKTHI, OIEHWBATH HJIEU C TO3WIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IIOBEJIECHHUE B PA3JIMYHBIX CHUTYaIHsIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe HeiCcTBHSA

Camoopranusanus:



CaMOCTOSITEJIbHO OCYIIECTBJISATh MO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (DU3UKU U
aCTPOHOMUHU, BBISIBJISTH MPOOJIEMBI, CTAaBUTh U (hOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUIEHUs PACUYETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS TPAKTUYECKOM padOThl € Y4YETOM HMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MO>KHOCTEN U MPEATIOUYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATHh (POPMHUPOBAHUIO U TIPOSIBICHUIO dPYIUIIUHA B 00J1aCTH (PU3UKH, TTIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN 1 KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH NHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh
COOTBETCTBHE PE3YJIHTATOB LEISIM;

BJIAJICTh HABBIKAMHM MO3HABATEIHLHOM pedieKCM Kak OCO3HAHUS COBEPIIAEMbIX JICHCTBUIN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCITOJIB30BaTh MPUEMBI pedIeKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHHKECHUIO;
MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJU3€ PE3yJIbTATOB JACSATEIbHOCTH;
MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;
MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B npornecce 10CTHKEHUS TUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPAMMBI 110 (PU3UKE IS
YpOBHSI  CpeAHero oOmiero o0pa3oBaHus Yy  OOydYalomMXCsl  COBEPIICHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, MPEANOIaratofi cOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOUW SMOIMOHAIBHON C(ephl, OBITh YBEPEHHBIM B
ceboe;

CaMOpEryJIMPOBaHMUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEIECHHE, CIOCOOHOCTh AaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSIM U
MPOSIBJISITH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOIIEH CTpPEMJIEHUE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, HUHULIMATUBHOCTh, YMEHHE JIEUCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh IMOHHMMATh SMOIMOHAIBHOE COCTOSIHUE APYIHX,
YUYUTBIBATh €0 TPH OCYIIECTBJICHUH OOIIEHMS, CHOCOOHOCTh K COUYYBCTBHUIO U
COIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOIIUX CMOCOOHOCTh BBICTPAaWBaTh OTHOILICHUS C JIPYTUMH
JIIOJIbMU, 3a00TUTHCSI, MPOSIBJISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.

[MPEIMETHBIE PE3VYJIBTATHI

K konmy oOydenust B 10 Knacce npenMeTHbIE pe3yldbTaThl Ha YriayOJEHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

MIOHUMATh POJIb (HU3UKK B OSKOHOMHYECKOH, TEXHOJOTHUCCKOH, OSKOJOTHYECKOM,
COIMMAIBHOW M 3TUYECKOW cdepax AesSTEIHbHOCTA YEJIOBEKa, POJib U MECTO (U3HKU B
COBPEMEHHOW HAy4yHOW KapTUHE MHpA, 3HAYEHUE ONMUCATEIIbHOW, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM M TMPOTHOCTUYECKOM (PYHKIUH (PU3NUECKON TEeOpuu — MEXaHHKH,



MOJIEKYJIIPHON (DU3UKU U TEPMOJUHAMUKH, POJib (PU3NYECKOM Teopud B (POPMUPOBaAHUU
Ipe/CTaBlIeHU 0 GU3NUECKONU KapTUHE MUPA;

paznuyaTh YCJIOBHUSI MPUMEHUMOCTH MojeNed (PU3MYECKHX TeNl U MPOLECcCOB (SBJICHUMN):
WHEepIMaNbHas cucTteMa oTcuéra, aOCOIMIOTHO TBEPAOE TeENo, MaTepualibHas TOYKa,
PAaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE TMajJieHue, aOCOJIOTHO ympyras aegopmanus,
abCOJIIOTHO ympyroe M abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH Ta3a, >KUJIKOCTU U
TBEPIOTO (KPUCTAILUIMYECKOTO) Tella, HWACAIbHBIA Ta3, TOYEYHBIN 3apsij, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

pa3nuyaTh YCIOBHUS (TPaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, TOHUMATh
BceoOmmiA xapaktep (GyHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYEHHOCTh HCIOJB30BaHUS
YaCTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSCHITHh MEXaHUYECKHUE TPOIIECCH M SIBJICHUS, UCIIOIB3YsI OCHOBHBIE
TIOJIOKEHUST M 3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh MEXaHUYECKOTO IBYKCHHS, (POPMYITBI
KMHEMAaTUKA PaBHOYCKOPEHHOTO JBI)XEHHS, MpeoOpazoBaHus [amwiess s CKOPOCTH U
IIepeMELICHHUS, 3aKOHbI HbIOTOHA, MPUHIUIT OTHOCUTEIBHOCTH 'anumnes, 3aKOH BCEMUPHOTO
TATOTEHUSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAaHUYECKOW SHEPTUH, CBS3h pabOTHI CHUIIbI
C U3MEHEHHEM MEXAHWYECKOW SHEPruH, YCIOBUS PABHOBECHUS TBEPAOrO TeENA), IIPU ITOM
MCIIOJIB30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IIPUMEHUMOCTH
dbu3nUecKkux 3aKOHOB: MpeoOpazoBanuii ['anuiies,, BTOporo u Tperhero 3akoHoB HbioTOHA,
3aKOHOB COXPaHEHMS UMITYJIbCA U MEXAHUUYECKON SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTCHUS;
aHAJTU3UPOBaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl M SIBJICHUS, HMCIOJIb3YySl OCHOBHBIC
nosoxkenrst MKT u 3aKOHBI MOJICKYJISIPHOM (PU3HKUA U TEPMOJUHAMUKU (CBSI3b JABJICHUS
UJICAIBHOTO Ta3a CO CpPEIHEHM KHHETUYECKOW JHEPTrue TEIUIOBOTO JBWXKEHHS U
KOHIEHTPAIIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYyphbl BEIIECTBA CO CPEAHEW KMHETUYECKOMN
SHEPrueil TEIUIOBOTO [IBUKEHHS €r0 YacTWIl, CBSI3b JABJIICHUS WACATBHOrO rasza ¢
KOHIICHTpAIIMEW MOJIEKYJ M €ro TeMmmeparypoi, ypaBHeHue MenaeneeBa—Knanenpona,
NIEPBBIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS SHEPTUH B TEIUIOBBIX IPOIIECcCax), MPU
OTOM MCIIOJb30BATh MAaTEMAaTUUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KnaneiipoHna;

aHAIM3UPOBATh U OOBICHATH DJIEKTPUUECKUE SIBJICHUS, UCTIONL3YSl OCHOBHBIE MOJOXKEHUS U
3aKOHBI 3JICKTPOJIMHAMUKH (3aKOH COXPAaHEHMS JJIEKTPUYECKOro 3apsifa, 3akoH KyioHa,
MOTEHIMAJIBHOCTDh 3JIEKTPOCTATUYECKOIO TMOJIS, MPUHLMUII CYIEPHO3ULIMU 3JIEKTPUUECKUX
TIOJIEU, TP 3TOM YKa3bIBasl yCIOBUS NPUMEHUMOCTH 3aKoHA KysoHa, a Takke NpakTH4eCKU
BAXHBIE COOTHOIIEHHMS: 3aKOHBI OMa ISl ydacTKa UENH U U1l 3aMKHYTOM 3JIEKTPUYECKOMN
uenu, 3akoH [[xoyns—Jlenua, npaBuia Kupxroda, 3akonst Dapajies 1is 2JIEKTPOJIN3a);
ONUCHIBaTh (HU3UYECKUE TMPOIECCHl U SBJICHUS, HUCIIOIb3ys BEJIUYUHBL: IEPEMEIICHUE,
CKOpPOCTh, YCKOPEHHUE, MUMMYJIbC TEJIa U CHUCTEMBI Te€J, CHJIa, MOMEHT CHUJIbI, JAaBIICHUE,
MOTEHIIUAJIbHAS DHEPTHs, KUHETUYECKasl dHEPTusi, MeXaHW4yecKasi sHeprus, padbora CHIIHI,
LHEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CWa TSIXKECTH, CHUJa YNPYroCTH, CHJIA TPEHMUS,
MOIITHOCTb, SHEPTHsI B3aMMOJICUCTBHS Tena ¢ 3eMiI€i BOMM3U €€ MOBEPXHOCTH, DHEPIHs
ynpyroi aedopmariui mpyKUHbI, KOJUYECTBO TEIJIOTHI, aOCONIOTHAS TeMIlepaTypa Teia,
paboTa B TepMOJIMHAMUKE, BHYTPEHHSISI DHEPTUS HICATLHOTO OJHOATOMHOTO ra3a, padoTa
UJICAIBHOTO Tra3a, OTHOCUTEINIbHAs BIIAXKHOCTh Bo3ayxa, KIIJl waeanpHOro TEIIoBOro
JIBUTATENIS; DIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD JIEKTPUUECKOTO IO, HAPSKEHHOCTD
MOJIs TOYEYHOTO 3aps/ia WM 3apsSHKEHHOrO IIapa B BAKYyME U B JUAJIEKTPUKE, MOTEHIINA
AIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHLMATIOB, 3JIEKTPOABIKYILAS CHAJIA, CUJA TOKAa,
HalpsDKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh ILIOCKOIO KOHJEHCATopa,
CONIPOTHUBJIEHUE YYacTKa LENU C IOCIENOBATENbHBIM M IApajuIeNIbHbIM COEOUHEHUEM
PE3UCTOPOB, SHEPTUS ANEKTPUUECKOTO MOJISI KOHJAEHCATOPA;



O0OBSICHATh OCOOCHHOCTH NPOTEKaHUsS (HU3NUYECKUX SBJICHUM: MEXaHMYECKOE JBIDKCHHE,
TEIUIOBOE JIBM)KEHUE YaCTHUI] BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JIBHIKEHUE,
nuddysus, ucnapeHue, KUIEHWE M KOHJSHCAIMS, IUIaBJIEHUE | KPUCTAJUIM3aIus,
HaIPaBJICHHOCTh TEIUIONEpPEeIauu, MIEKTPU3AIUs TeJ, SIKBUMOTCHIIMAILHOCTh TTOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA,

MIPOBOJAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (DHU3MYECKONM BEIUYMHBI OT JIPYyrod C
WCIIOJB30BAaHUEM TIPSMBIX  HU3MEPEHUM, TIPpU OTOM KOHCTPYHMPOBATh YCTAHOBKY,
(bUKCUpPOBAaTh PE3yJbTAThl IMOTYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEIMYMH B BHUIC
rpaduKoB ¢ Yy4ETOM aOCOJIOTHBIX IIOIPEIIHOCTCH WM3MEpPCHHM, JelIaTh BBIBOABI II0
pe3ysbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MEPECHHS (DU3NYECKUX BEJIWYWH, TPU OTOM BBIOUpATh
OTNITUMAJTBHBIA METO/I U3MEPECHHMS, OLICHUBATH A0COTIOTHBIE M OTHOCUTEIHHBIC TTOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX H3MEPEHUI;

MPOBOJUTH OMBITHl MO MPOBEPKE MPEJIOKEHHON TUIOTE3bl: MJIAHUPOBATH IKCIIEPUMEHT,
coOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHaJU3UPOBATH IMOJTYYEHHBIE pPE3yJbTaThl U
JieaTh BBIBOJI O CTAaTyCe MPE/JIOKEHHON TUIIOTE3bI;

coOmro/laTh TpaBwia 0E€30MacHOTO TpyAa MPU MPOBEICHUU HCCIEIOBAaHUNM B paMKax
y4eOHOTO DKCHEPUMEHTa, MPAKTUKyMa M y4eOHO-UCCIIENOBATEIbCKOM U MPOEKTHOU
NEATEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPUTENIBHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyTI0BaHUS,

pemaTh pacy€THBIC 3a7a9d C SIBHO 33JJaHHOW M HESIBHO 33JJaHHOM (M3MUECKOU MOJIEIbIO: Ha
OCHOBAHHWM aHAJIM3a yCIOBUS OOOCHOBBIBATH BHIOOP (PH3WUYECKON MOJIEIH, OTBEYAIOIIEH
TpeOOBAHMIM 3a/1add, MPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI
GU3MYEeCKUX TEOpPUH TPH HMCIOJB30BAaHUM MAaTEMaTHYECKUX METOJOB PEIICHUS 3ajad,
MIPOBOJUTH PacU€Thl HA OCHOBAHWM HMEIONIUXCS JaHHBIX, aHAIM3UPOBATh PE3yJbTaThl U
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM MOTYUYEHHBIX PE3YIbTATOB;

peraTh KayeCTBEHHBIE 3aJlaud, TpeOyrolre MPUMEHEHHS 3HAHWN W3 pPa3HbIX DPa3esioB
Kypca (pU3UKH, a TAaK)Ke UHTETPAIUU 3HAHUIN U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LETIOYKY PACCY ACHUI C OTMIOPOl Ha U3yUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHUS;

UCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS JUIsi OOBSICHEHHS] OCHOBHBIX IMPHUHIIUIIOB PaOOTHI
U3MEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX MPOIECCOB;
NPUBOJUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;
aHAM3UPOBaTh W OIICHUBATH IMOCIJICJICTBHUS OBITOBOW M IMPOW3BOJICTBEHHON JESITCIILHOCTH
YEeJIOBEKa, CBS3aHHOM C (DU3UYECKUMH TMpOIECCaMHU, C TIO3UIHUHA  SKOJOTHYECKOU
0e30macHOCTH, TIPEACTABICHUM O palMOHAIBHOM IPUPOJONOIB30BAaHUU, a TaKKe
Pa3yMHOM HMCTOJIb30BAaHUM JTOCTM)KCHHM HAYKH W TEXHOJIOTHH JJIS TaJIbHEHIIIETr0 pa3BUTHS
YeJIOBEYECKOro 00IIeCcTBa;

MPUMEHSTh PA3JIMYHbIE CIOCOOBI PabOThI ¢ MHGpOPMAIUEH (PU3HMUECKOTO COACPIKAHUS C
UCITOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHM, TIPH ATOM HCIOJIb30BATh
COBpeMEHHBbIC MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA, IEPepadOTKU U TIPEIbSIBICHUS
y4eOHON ¥ Hay4YHO-TIOMYJSPHOM WH(OpMANMU, CTPYKTYPUPOBAHUS W WHTEPHIpPETALUN
uHhOpMaIUK, TOJYYCHHOW W3 Pa3IWYHBIX MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATh
MOJIy9aeMyr0 MH(POPMAIIUIO W OIEHUBATH €€ JTOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIUXCS
3HAHWM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMAIIUH;

NPOSIBIIATh ~ OpPraHW3AIMOHHBIE W  [IO3HABATEJIbHBIE  YMEHHUS  CaMOCTOSITEIILHOTO
NpUOOPETEHUS] HOBBIX 3HAHUW B TPOILIECCE BBIMOJHEHUS] TPOEKTHBIX M Y4eOHO-
HCCIIeIOBATENIbCKUX padoT;



paboTaTh B TpyIIe C UCIOJHEHNEM Pa3IMIHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PadOTy
TPYMIBI, PAIMOHATIBLHO PACTPEACNATh NEATeIbHOCTh B HECTaHIAPTHBIX CHUTYaIlUsX,
aJIecKBaTHO OIICHMBATh BKJAJ KaXIOTO W3 YYAaCTHUKOB TPYNIBl B  pEIICHUE
paccMaTpuBaeMoi MpoOIeMBbI;

MIPOSIBIISITE MOTHUBAIIMIO K OYyAyIeH MpodeCCHOHATBHON ASSITEILHOCTH M0 CIICIIMATEHOCTIM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

K xoHmy oOyuenusi B Il Kaacce mpeaMeTHbIE pe3ynbTaThl Ha YIAyOJIEHHOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

MOHUMATh POJIb (PU3UKH B YKOHOMHUYECKOM, TEXHOJIOTHICCKOMN, COMMATBHON M ATUYCCKOMN
chepax nesTeTbHOCTH YEIOBEKa, POJIb U MECTO (DM3UKH B COBPEMEHHOW HAYYHOW KapTHUHE
MHUpa, pOJib ACTPOHOMUU B MPAKTUYECKON JCATEILHOCTH YEJIOBEKA U JaJIbHEHIIIEM HAYyYHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYEHUE OMUCATEIHHOM, CHCTEMATU3UPYIOIEH, 0ObSICHUTEIbHON
U TPOTHOCTUYECKOW (DYHKIMI (U3MUECKOW TEOPUU — DBJIEKTPOJMHAMHKH, CHEIHAIbHOU
TEOPUU OTHOCUTEIILHOCTH, KBAHTOBOM (DU3UKU, POJIb (hU3NUECKOUN TeoprH B OPMHUPOBAHUU
MPEICTaBICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPOJIE;

pasznuyaTh YCJIOBHUSI MPUMEHUMOCTH MojeNied (PU3MYECKUX TeNl U MPOIECCOB (SBJICHUMN):
OJIHOPOJTHOE DJIEKTPUYECKOE U OJIHOPOJTHOE MATHUTHOE TOJIs, TAPMOHUYECKUE KOJIeOaHus,
MaTeMaTHYECKU MAasTHUK, WUJICAJIbHBIA TPYKUHHBIM MAasTHUK, TapPMOHUYECKHE BOJIHBI,
WJIeallbHBIN KoJie0aTeNbHBI KOHTYp, TOHKas JIMH3a, MOJIeJICM aToma, aTOMHOTIO sapa Hu
KBaHTOBOM MOJIC/IM CBETA;

pazinyath yciIoBUs (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh
BCEOOIIMI XapakTep (PyHAAMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTHh WCIOJIb30BAHUS
YaCTHBIX 3aKOHOB,;

aHAIM3UPOBaTh U OOBIACHATH DSJIEKTPOMATHUTHBIE TIPOIECCHl U  SIBICHUS, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI M  3aKOHbl JJIEKTPOAMHAMUKKA W  CHEUHUAIBHOW  TEOpUH
OTHOCUTETTFHOCTH (3aKOH COXPAaHEHHUS OJJIEKTPUYECKOTO 3apsna, cuja Amriepa, cuia
JlopeHnia, 3aKOH SJEKTPOMArHUTHOW WHAYKIWHU, npaBuio Jlenua, cBsa3p OJIC
CAMOWHIIYKIIMU B BJIEMEHTE JJICKTPUYECKOW LIEMH CO CKOPOCThIO M3MEHEHMS CUJIbI TOKa,
MOCTYJIAThI CIIENUATbHON TEOPUH OTHOCUTEIBHOCTA DUHIITENHHA);

aHAIM3UPOBATh M OOBICHATH KBAaHTOBBIC MPOIIECCHl W SIBIICHUS, WCIOJIB3Ys MOJOKCHHUS
KBAaHTOBOM (u3uku (ypaBHeHUe OWHIITEeMHA 1751 QoTodrddexra, MepBbd M BTOPOI
nocTyyiarel bopa, TPUHIMI COOTHOIICHUS Heompeaesl¢HHocTer [elizeHOepra, 3aKOHBI
COXpPAaHEHUS 3apsOBOIO M MAaCCOBOTO YHCEN M DHEPIHMHM B SJAEPHBIX PEAKIUSIX, 3aKOH
pPaIoaKTUBHOIO pacriajia);

ONUCHIBAaTh (HPU3NYECKUE TMPOIECCHl M SBJICHUS, HUCIOJIb3YS BEIWYUHBI: HAMPSHKEHHOCTH
ANEKTPUYECKOTO TIOJIsI, MOTEHIMAT DJIEKTPOCTATUYECKOrO MOJis, Pa3HOCTh MOTEHIIMAJIOB,
ANEKTPOABUKYIIAS CHUJIa, MHAYKIMS MAarHUTHOTO MOJIsi, MarHUTHBIN MOTOK, cujia AmIepa,
WHJYKTUBHOCTb, JJICKTPOJABWXKYIAsl CHJIA CAMOMHAYKIMH, SHEPTrUsi MArHUTHOTO OIS
MPOBOJHUKA C TOKOM, PEIATHUBUCTCKUN WMMIYJIbC, TOJIHAS SHEPIrUsl, SHEPrusi MOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij SAapa, SHEPTHUs
CBSI3U S]1pa;

O0OBACHITH OCOOCHHOCTH MTPOTEKAHUS (DU3UICCKUX SBJICHUMN: DJIICKTPOMAarHUTHAST WHIYKITHUS,
CAaMOWHAYKITUSI, PE30HAaHC, WHTEPPEPEHIMS BOJH, AUQPPAKIUSA, AUCIEPCUSA, TOJHOE
BHYTpEHHee oTpaxeHue, (orolrnexkrpuueckuii sdpdexr (pororddekt), anpda- u Oera-
pacnajipl sifiep, raMMa-u3nydeHue sjep, Gu3ndeckrue NPUHIIMIbBI CTIEKTPAIIbHOTO aHallu3a U
paboThI J1a3epa;



OTIpECIIATh, HAMpaBICHUE WHIYKIIMA MAarHUTHOTO TIIOJII TIPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cunbl JIopeHna;

CTPOUTH U300paKEHHE, CO3/]TaBAEMOE TTOCKUM 3€pKajioM, TOHKOW JIMH30M, U PACCUUTHIBATH
eTr0 XapaKTePUCTUKH;

NPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE TOHSATHS, TEOPHUH W 3aKOHBI IS
aHalM3a U OOBsACHEHUS (U3NUYECKUX MPOIECCOB, MPOUCXOMIIMNX B 3BE3/1axX, B 3BE3IHBIX
CHUCTEMaX, B MEXTaJaKTUYCCKOW cpene; IBIKEHUS HEOECHBIX TeJ, SBOJIOIUH 3BE3N U
Bcenennoir;

MPOBOJUTh HCCICIOBAaHUE 3aBUCHMOCTEH (PU3WYECKUX BEJIWYHWH C MCIOJb30BAaHUEM
NPSMBIX HU3MEPEHHM, MPU TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIHTATHI
MIOJIYYCHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHUJIE TPA(QUKOB ¢ yIETOM aOCOFOTHBIX
MOTPENTHOCTEN U3MEPECHHM, JIEIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHMUS;

MPOBOJUTh KOCBEHHBIE W3MEPECHHMS (DU3NISCKUX BEJIWYWH, TPH OTOM BEIOWPATH
ONTUMAJIbHBIA METO/I U3MEPEHHUS, OLIEHUBATh A0COMIOTHBIE U OTHOCUTEIIbHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJIUTH OMBITHl MO MPOBEPKE MPEJIOKEHHON TUIOTE3bl: MIAHUPOBATH IKCIIEPUMEHT,
coOUpaTh SKCHEPUMEHTAILHYIO YCTAaHOBKY, aHAJU3UPOBATH IOJYUYEHHBIE PE3YNbTAThl U
JieaTh BBIBOJI O CTATyCE MPEJIOKEHHON THIIOTE3b;

OTHCHIBATH METO/II MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

coOmro/laTh TpaBuia O€30MacHOTO TpyAa IPU MPOBEICHUU HCCIEIOBAaHUNM B paMKax
y4eOHOTO O3KCIEPUMEHTa, NPAKTHKyMa H y4eOHO-HCCIIENOBATEIBCKOH ¢ TPOSKTHOU
NEATETPHOCTH C HCIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOMCTB H  J1aOOPATOPHOTO
000pyI0BaHUS,

pemaTh pacuéTHBIC 3a7]a4M C SIBHO 3aJJaHHOM M HESBHO 33JJaHHOM (DM3MYECKOW MOJIEIbIO: Ha
OCHOBAHHWM aHaJM3a YCJIOBHs BBHIOMPATh (PU3MUECKHE MOJEIH, OTBEUAIONIHNE TPECOOBAHMIM
3a/la4d, TPUMEHSITh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3NIECKUX
TEOpU TPU HCIOIB30BAHUM MATEMATHYECKHX METOJOB pEIIeHUs 3aJad, IMPOBOJUTH
pacuéThl Ha OCHOBAaHWUM HMCIOIIMXCS JIAaHHBIX, AaHAJU3UPOBAaTh PE3yJIbTaThl |
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM MOTYUEHHBIX PE3YJIbTATOB;

peraTh KayeCTBEHHBIE 3aJlauM, TpeOyrolre MPUMEHEHHS 3HAHWW W3 pPa3HbIX DPa3fesioB
Kypca (pU3UKH, a TAaK)KE UHTETPAINKN 3HAHUIN U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LETIOYKY PACCYKACHUI C OTMIOPOi Ha U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

WCITOJIB30BaTh TEOPETHUCCKUE 3HAHWS JUIsI OOBSICHEHHS OCHOBHBIX IPHUHITUIIOB PabOTHI
U3MEPUTEITBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHICCKUX TIPOIECCOB;
PUBOJNUTHh TIPUMEPHI BKJIaJa POCCHUCKUX W 3apYyOCKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;
aHAM3UPOBaTh W OIICHUBATH IOCIICJACTBUS OBITOBOH M MPOM3BOICTBEHHOHN NESATEILHOCTH
YEJIOBEKa, CBS3aHHOM C (DU3UYECKUMH TMpOIECCaMHU, C TO3UIHUHA  SKOJOTHYECKOU
0e30macHOCTH, TPEACTABICHUN O palMOHAIBHOM MPUPOJIONOIB30BAHUU, a TaKkKe
pPa3yMHOM HCTOJIB30BAHUH JOCTIKCHUM HAYKU M TEXHOJIOTHH ISl TaJbHEHIIIETO pa3BUTHUS
YeJIOBEYECKOro OOIIEeCTBA;

MPUMEHSTh PA3JIUYHbIE CIOCOOBI PabOThI ¢ MHGpOPMAIEH (PU3HMUECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJIOTHM, TIPH 3TOM HCIOJIb30BaTh
COBpPEeMEHHBbIC MH(POPMAIMOHHBIC TEXHOJIOTHH JIJIsI TIOUCKA, IEPEpadOTKU U MPEAbSIBICHUS
y4eOHON ¥ Hay4YHO-TIOMYJSIPHON WH(POpMANUU, CTPYKTYPUPOBAHMUS W WHTEPIPETAIUN
uHbOpMAIIMU, TIONYYEHHOW W3 PAa3IWYHBIX HCTOYHHKOB, KPUTHYECKH aHAIW3UPOBATH
NoJydyaeMyr0 MH(OpPMAIMIO U OIIEHHWBATh €€ MOCTOBEPHOCTh KaK Ha OCHOBE WUMEIOIIMXCS
3HAHWM, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH(pOpMaINH;



NpPOSIBJIATE  OpraHW3allMOHHBIE W [O3HABATEJbHBIE  YMEHHS  CaMOCTOSTEIHHOTO
npuoOpEeTeHUs] HOBBIX 3HAHWH B MPOIECCE BBIMOJHCHHUS MPOCKTHBIX U Yy4eOHO-
UCCIIEIOBATEIILCKUX PaboT;

paboTaTh B TPYIIE ¢ UCIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, IIIAHUPOBATh PaboTy
IPYIIIBI, PAIMOHAIBHO PACHPEICNIATh JIEATCIIFHOCTh B HECTAHIAPTHBIX CHUTYAIlHsIX,
aJIcKBaTHO  OIICHWBATh BKJIAJ K&XKJIOIO W3 YYaCTHUKOB TPYHIBI B  pEIICHUE
paccMaTpuBaeMoid IPOOJIEMBI;

IPOSBIISATE MOTHBAIIMIO K OYAYIICH MpopeCCHOHATBHON ACSITEILHOCTH O CIICIIHATBLHOCTAM
(U3UKO-TEXHUYECKOTO TTPOPIIIS.

TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne || HammenoBanue pa3nenoB u tem nporpammsl || KomnuaecTs|| OneKTpoHHBIE
n/n 0 4acoB (uudpoBbie)
Bcero || ©OpasoBaTenbHbIE
pecypcChl
Pa3zaen 1. HAYUHBIA METO/] IO3HAHUSI IIPUPO/IbI
1.1 |Hayunsiif MeTOJ] MO3HAHUS TPUPOIBI 6
Wtoro no pazneny 6 ‘
Paznesn 2. MEXAHUKA
2.1 ||[Kunemartuka 10
2.2 ||/Ilmaamuka 10
2.3 |CraTtuka TBEpAOrO TENA 5
2.4 |3aKoHBI COXpaHEHHUS B MEXaHUKE 10
HToro mo pazneny 35 ‘
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 ||OcHOBBI MONEKYIIPHOKUHETUYECKON TEOPUU 15
3.2 |Tepmoamuamuka.TenaoBbie MAIIWHBI 20
3.3 | ArperaTHbie cOCTOSIHHS BellecTBa. Da3oBbie 14
TIePEXOIbI
Htoro no pazneny 49
Paznen 4. IJIEKTPOAUHAMUKA
4.1 |DnexTpuyeckoe nojue 24
4.2 |ITocTOSIHHBIN AJIEKTPUUYECKHUI TOK 24
4.3 |Toku B pa3inu4uHbBIX cpeaax 6
Wroro no pazneny o4 ‘
Paznea 5. PUSMYECKUI NPAKTUKYM
5.1 |Pusmyeckuii NpaKTUKyM 16
Hroro 1o pasgeny 16 ‘
Pe3epBHOE Bpems 10




Ne | HaumeHnoBanue pa3zaenoB u TeM nporpammsl || KosmuecTB| OnekTpoHHbIE
n/n 0 4acoB (undpossie)
Beero || ©0pasoBaTenbHbIe
pecypchl
OBILIEE KOJIMYECTBO YACOB I1O 170
[TPOTPAMME
11 KJNIACC
Ne n/n | HaumeHnoBanue paznenos u tem nporpammsl | Konnuects DNEeKTPOHHBIE
0 4acoB (uudposbie)
Bcero o0OpasoBarebHbIe
pecypcChl
Pazjnen 1. JIEKTPOANHAMUKA
1.1  |MarnuTHOe 1mojue 14
1.2  [DmekTpoMarHuTHas MHAYKITUSI 13
Hroro o pazneny 27
Pazjnen 2. KOJIEBAHUS U BOJIHbI
2.1 |MexaHuuyeckue KoeOaHus 10
2.2 |DnexTpoMarHUTHBIE KOJICOaHUS 15
2.3 ||MexaHu4yeckue U JIEKTPOMArHUTHBIE BOJIHBI 10
2.4  ||Onruka 25
Hroro mo pazaeny 60 ‘

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

3.1  |[OcnoBel CTO 5
Uroro no pazneny S) ‘
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 |KopmycKyasipHO-BOJHOBOM JyaJln3m 15

4.2 | ®wuzuka aToma 3)

4.3 | ®usuka aTOMHOTO Sapa U dJIEMEHTaAPHBIX 3)

YaCTHI]
Wroro no paznemny 25

Pazpen S. JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

5.1 |DnemMeHThI aCTPOHOMUHU U aCTPOPHU3UKH

12

Uroro no pazneny 12
Pa3zaen 6. DUSUYECKUN MPAKTUKYM

6.1 |Puzmveckuii NpaKTUKyM 16
Wtoro no pazneny 16




Ne n/m | HaumenoBanue pasnenos u Tem nporpammsl | Konnyects DNEeKTPOHHbBIE
0 4acoB (mudpoBbIie)
Bceero 00pa3oBaTeNIbHbBIE
pecypchl
Pazjnen 7. OGOBIAIOIHIEE TIOBTOPEHUE
7.1 CucreMatuzaiys 1 0000I1IeHHE TTPEAMETHOTO 15
coJiep KaHUs U OIbITa IESITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YYEHUU Kypca PU3NKH
10 — 11 kmaccoB
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

IIOYPOUYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/nn Tema ypoxka KonuuectBo
4acoB
Bcero
|1 HCDI/ISI/IKa — dyHIaMeHTallbHAs HayKa O PUPOJIE H 1 ‘
|2 HHaquHﬁ METOJI MO3HAHUS U METO]Ibl UCCIIeI0BAHMS (PU3MUECKUX SBICHUIN H 1 ‘
3 DKCIepUMEHT U TeOpHUs B Tpoliecce Mo3HaHus npuposl. Habmoaenue u 1
HKCIIEPUMEHT B (hU3HKE
|4 HCHOCO6H U3MepEeHUs] PU3NUECKUX BEIUYHH H ‘
|5 HA6c0J110THa;1 Y OTHOCHUTEJIbHAsI MOTPEUTHOCTH U3MEPEHUHN (PU3NUECKUX BETUYNH H ‘
6 MonenupoBanue B ¢pusuke. Ponb u mecto puzuku B GopMUPOBAHUN COBPEMEHHON
Hay4YHON KApTHUHBI MUPA, B IPAKTUYECKOU EATEILHOCTH JIFOAEH
7 Mexannueckoe aBrmxkeHue. CucreMa orcyeta. OTHOCHTEIBHOCT MEXAHUYECKOTO 1
nerkeHus. [Ipsimas u oOpaTHas 3aauu MEXaHUKH
8 Panuyc-BekTop MaTepuanbHOM TOUKH, €0 MPOEKIIUH Ha OCH KOOPAMHAT. 1
Tpaekropust. [lepemenmienne. Ckopocts. VX mpoekiium Ha OCH KOOpIAUHAT
9 PaBHOMepHOE npsiMoMHENHHOe ABIKeHHe. I 'paduyeckoe onucanne paBHOMEPHOTO 1
MPSIMOJIMHEHHOTO JBUKEHUS
|1O HCJ‘IO)KCHI/IC IepeEMELIEHUH U cKopocTel. Pelenue 3agay H ‘
11 HepaBHoMepHOe nBmxeHre. MrHOBEHHas CKOpOCTh. Y ckopenue. [Ipsimonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
|12 HFpa(quecxoe OINHCaHNE NPSIMOIMHEHHOTO ABMXKEHUS C TIOCTOSIHHBIM YCKOPEHUEM H ‘
13 CBoboaHoe najzieHne. Y ckopeHre cBOOOIHOTO MaieHus. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUSI OT BPEMEHH U UX rpapuKu
|14 HJIBmKeHHe Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY H ‘
15 KpuBonunerinoe npmxenue. [[B>keHue 1o OKpYy>KHOCTH. YTJI0Bas U JIMHEHHAs
ckopocts. Ileproa n yactora. LIeHTpOCTpEMUTENILHOE U IIOJIHOE YCKOPEHUE
|16 HKOHTpOJ‘IBHaH pabora o Teme "Kunemarnka" H ‘
|l7 HHepBLH‘/I" 3akoH Herorona. Maepnuaneneie cucremsl orcuéra. Ipunnun H ‘




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

“OTHOCI/ITGJ'IBHOCTI/I lammnes. Hel/IHepHI/IaJ'IBHBIC CHCTEMBI OTCUETA

|

|18 “Cnﬂa.PaBHOHeﬁCTByKnuaﬂcnﬂa.BTopoﬁ3aK0HI{bKn0Ha.hdacca H 1 ‘
|19 HB3aI/IMOHeI7ICTBI/Ie ten. Tperuii 3akoH HeroToHa H 1 ‘
|20 HHPHHuﬂﬂcyHepHOSHHHHCHH.PeHwHHe3aﬂw{HaHpHMeHeHHe3aKOHOBI{HDTOHa H 1 ‘
21 3aKOH BCEMUPHOI'0 TATOTEHHsI. DKBUBAJICHTHOCTh I'PaBUTALlMOHHON U MHEPTHOMN 1
Macchl
|22 “Cnﬂaiﬁx«mTHIlycxopeHHeCBo6onH0n)HaﬂeHHH H
23 JIBr>xeHne HeOECHBIX Te U MX MCKYCCTBEHHBIX CITyTHHUKOB. [lepBast kocMuueckas
ckopocTb. 3akonsl Kerepa
|24 HCI/ma ynpyroctu. 3akoH ['yka. Bec tena H ‘
25 Cuna tpenus. [Ipupona u BuzbI cui TpeHus. J{BuxeHue B )KUKOCTH U Ta3e ¢
y4€TOM CHJIbI COITPOTHBIICHUS CPEJIbl
|26 ”HaBHeHHe.FHHpOCTaTquCKOGﬂaBHeHHe.CﬂﬂaIApXHMeﬂa H ‘
27 AbcomoTHO TBeproe Teino. [locTynaTensHoe U BpaliaTesibHOE ABMKEHUE TBEPIOTO
Tena
|28 ‘bAOMeHTCHHLIOTHochenLHO(quBpmneHHﬂQHﬂeqocnnLI "
29 CrnoxeHue cuil, IPUIIOKEHHBIX K TBEpAoMY Teiy. LleHTp Tsbkectu Tena. Y cnoBus
paBHOBECHS TBEpJOro Tea. Busbl paBHOBECHS
|30 HPmneHHe3aﬂaq " ‘
|31 HKOHTponLHaﬂpa60TaHOIEMe'QIHHaMHKa.CTaTHKaTBepnOFOTEHa” " ‘
32 Hmnynsc MaTepuanbHON TOUKH, CUCTEMBI MaTepUalIbHbIX ToueK. LleHTp Macc
CUCTEMbI MaTepUaIbHBIX TOUEK. TeopemMa O ABMKEHUH LIEHTPA Macc
33 HMnynbc cuiibl 1 H3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITYJIbCa. 1
PeakTBHOE IBM)KEHNE
34 MOMEHT UMITyJIbCa MaTepHUAIILHON TOUKH. [IpencraBieHne o COXpaHEeHMH MOMEHTA 1
VIMITYJIbCa B LICHTPAJIBHBIX MOJIAX
|35 HPeumHHe3anaq |
36 Pabora cuiibl Ha MaroM U Ha KOHeYHOM TiepemenieHun. ['paduueckoe
npeJicTaBieHne padoThl CHIIbl. MOIIIHOCTD CHUJIBI
37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN KMHETUYECKOM SHEprun 1
MaTepHAIbHON TOYKHU
38 [ToTeHumanpHble U HEMTOTEHIIMANbHbIE CUIIbL. [loTeHnManbHas sueprus. Bropas 1
KOCMHUYECKasi CKOPOCTh
39 TpeTbst KocMuueckasi CkopocThb. CBsi3b pabOThI HEMOTEHIUAIBHBIX CHJI C 1
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXAHUUYECKOHN SHEPTUU
40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHyu u1s uaeanbHOu 1
KUAKOCTH
|41 lhKOHTponLHaﬂpa60TaIH)TeMe"3aK0H51c0xpaHeHHﬂ13MexaHHKe" H
42 PasBuTHe npeacrasnenuii o npupoje TemioTsl. OcHoBHBIE NostokeHuss MKT.
Huddy3us. bpoyHoBckoe nBHKEHHE
43 Crtpoenue ra3000pa3HbIX, KUJIKUX U TBEPABIX TENI. XapaKkTep ABUKCHUS U 1
B3aMMOJEMCTBYSI YACTHI] BELLIECTBA
44 Macca u pazmeps Mosieky (aromoB). KonmnuecTBo BemectBa. [loctossaHas 1
ABoraapo




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

|45 “TeMnepaTypa.TeHHOBoepaBHOBeCHe.LHKana]lenLcnﬂ H 1 ‘
|46 “PeuwHHe3anaq I‘ 1 ‘
|47 HI/IIIeaJIBHHﬁ ra3. I'a3oBbIe 3aKOHBI H 1 ‘
|48 HYpaBHeHHeDAeHﬂenem%rKﬂaneﬁpOHa.PeumHHe3aﬂaq H 1 ‘
|49 HA6COJ‘IIOTHa$I Temrneparypa. 3akoH JlaipToHa H 1 ‘
|50 Hl/Isonpoueccm B UJICAJILHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA H 1 ‘
|5l HFpa@nqecxoeanHCTaBHeHHeHsonpoueCCOB:H30TepMa,H3oxopa,H3o6apa H 1 ‘
|52 IKDCHOBHoeypaBHeHHethT‘ H 1
|53 “PeuwHHe3anaq I‘ 1 ‘
54 CBs13b a0COTIOTHOW TEMIIEPATypPhl TEPMOJMHAMUYECKON CHCTEMBI CO CPEIHEH 1
KMHETUYECKOM SHEPTUeHl MOCTYMaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII
|55 HO606IH€HI/I€ 1 cucreMaTu3anus 3Hauui mo teMme "OcuaoBel MKT" H ‘
|56 HKOHTpoanaﬂpa60TaH0TeMe"OCHomﬂthT" H ‘
57 TepmonnHaMuueckas cuctemMa. 3ajanrue BHEIHUX ycnoBui jyuist T/l cucrteMsl.
Buemnue u BuyTpennue napametpsl. [Tapametpsr T/] cucteMs! kak cpeHue
3HAYCHUS BEJIMYHH, OMMCHIBAIONINX €€ HA MUKPOCKOITMYECKOM YPOBHE
58 Hynesoe Hauano repmoanHamuku. Camonpoun3BobHas penakcanus T/ cucrems k 1
TEIJIOBOMY PaBHOBECHIO
|59 HMO}leJIL UCATHHOTO ra3a B TEPMOAMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 3TOW MOJICIN H ‘
|6O HYpaBHeHHe MenneneeBa-Kianeiipona u BeIpakeHHe JJ1sl BHYTPEHHEH SHEprun H ‘
61 BrIpaxkxenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOI'O NJI€aIbHOTO Ta3a.
KBa3ucraTnueckue 1 HeCTaTHUECKUE MPOLECCH
62 DnemenTapHas paboTa B TepMoIuHaMuKe. Berauciienue paboTel o rpaduky 1
npoiiecca Ha pV-auarpamme
63 Tennonepenaya kak cnocod U3MeHeHus BHyTpeHHel sHeprun T/] cucremsl 6e3 1
COBEpIIEHMSI paObOThI
|64 ‘h(OHBeKHHﬂ,TGHHOHpOBOHHOCTB,H3qu€HH€ H
65 KonngectBo Temnorsl. Temno€MKOCTh Tena. Y iesibHas U MOJIsIpHas TEMII0EMKOCTH
BEIIECTBA. Y AeTbHAs TEIUIOTA CTOPAHUS TOTUTUBA
|66 HPacqérKonnquTBaTeHHOTLInpniennonepenaqe H
|67 HHDHﬂTHeo6aﬂna6aHKM4npouax£.prBHﬁ3aK0H1epM0nHHaMHKH H ‘
68 KonndecTBo TemoTsl 1 paboTa Kak Mepbl U3MEHEHHs BHyTpeHHel sneprun T /1
CHUCTEMBI
69 Bropoii 3ak0H TepMOAMHAMUKH TSI PABHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB. 1
HeoOGpaTuMoCcTh NPUPOIHBIX MPOLIECCOB
|7O HHpI/IHI_II/Il'[LI JercTBUs TermnoBbIX MamuH. KITJ] H 1 ‘
|71 HMaKCI/IManLHoe 3Hauenue KII/I. [uxn Kapnao H 1 ‘
|72 HPeHwHHesanaq “ 1 ‘
73 IKOJIOTHYECKHE aCIIEKTHI MCIIOJIB30BaHUs TEINIOBEIX ABUTaTeliel. TemmoBoe 1
3arps3HEHUE OKPYXKAIOIIEH cpeibl
|74 HPmﬂeHHe3aﬂaq “ ‘
75 O06o0menne 1 cucreMaru3alys 3Hanuit mo teme "TepmoauHamuka. TermoBsie
MalIuHb!"
|76 HKOHTpoanaﬂpa60TaHOIEMe"prMonHHaMHKa.TeHHOBHehuuuHHH” H 1 ‘




Ne n/nt Tema ypoxka KonuuecTtBo
4acoB
Bceero
77 [TapooGpa3oBanue u kKoHaeHcalus. Mcrapenue u kumnenue. Y ieiabHas TerioTa 1
napooOpa3zoBaHus
78 HaceblieHHbIe 1 HeHachIIeHHbIE Napbl. KauecTBeHHAs 3aBUCUMOCTb IJIOTHOCTH U 1
JaBJICHUS HACBIIICHHOTO Mapa OT TEeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHs OT JaBJIECHUS B )KUIKOCTH
|79 HBJ‘Ia)KHOCTb BO3yXa. AOCOJIOTHAsI U OTHOCUTEIIbHAS! BIQXKHOCTh H ‘
|80 HPemeHne 3a7a4 H ‘
81 Teépnoe Teno. Kpucramnmieckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAJJIOB
|82 HHJ‘IaBJ'IeHI/Ie U KpUCTAJUIM3alus. Y lesbHas TerioTa miasiaenus. Cyonumanus H ‘
83 Hedopmaruu BEpaoro tena. Pactskenue u cxarue. Casur. Moayne FOnra.
[Tpenen ynpyrux aedopmarwii
84 TennoBoe pacumpeHue XUAKOCTeH U TBEPABIX Tell. AHTAPMOHU3M TETIIIOBBIX 1
KoJIeOaHUI YacTHIl BEIIECTBA
|85 HHpeo6pazoBaHHe SHEPruu B (a30BbIX MEPEX0ax H 1 ‘
|86 HYpaBHeHHe TEILIOBOro OanaHca H 1 ‘
|87 HPemeHHe 3aja4 H 1 ‘
88 [ToBepxHOCTHOE HaTsKeHHe. KanwuisipHble siBieHus. [laBiieHue 1o MCKpUBJIEHHOM 1
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca
89 O06o00meHne U cucTeMaTu3aus 3HaHU| 0 TeMe " ATrperaTHble COCTOSHUS BEIIECTBA. 1
®dazoBble Tepexoas”
90 KonrtponbHas pabora no reme "ArperaTHsle cocTosiHUS BeljecTBa. DazoBbie 1
nepexonr"
91 OnexTpu3anys Tel U e€ NposBiIeHus. DleKTpuueckuii 3apsa. J[Ba Buaa 1
DIIEKTPHUYECKUX 3apsiioB. [IpOBOTHUKY, TUDIIEKTPUKHU M MTOIYTIPOBOIHUKA
|92 Hf)neMeHTapHmﬁ DIIEKTPUYECKHH 3aps]]. 3aKOH COXPAHEHHs JIEKTPUYECKOrO 3apsiaa H 1 ‘
|93 HBsaHMoneﬁCTBHe 3apsanoB. Toueunsle 3apsabl. 3akoH KynoHa H 1 ‘
|94 HPGH_IGHI/IC 3a1a4 H 1 ‘
|95 HSJIeKTpI/IquKoe nojie. Ero neiicTBre Ha 3eKTprYecKue 3apsabl H 1 ‘
96 Hanpsox€aHocTh anexTpudeckoro noss. [poOusiit 3apsin. Jlunun Hanpsk€HHOCTH 1
AIIEKTPUUECKOTO 10JIs1. OTHOPOAHOE IIEKTPUIECKOE MTOJIE
97 [ToTeHIMaTBHOCTD MEKTPOCTATUYECKOTO N0, Pa3HOCTh MOTEHIIMATIOB U 1
HaIpsHKEHUE
98 [ToreHnmanbHast SHEPTHA 3apsia B dJIEKTpocTaTHueckoM noje. [Torenmman 1
AIIEKTPOCTATUYECKOTO MOJIS
99 CBs13b HANPSDKEHHOCTH MOJISL U PA3HOCTH MOTEHIMAJIOB IS DJIEKTPOCTaTHYECKOTO 1
TIOJISt
|1OO HHpI/IHI_II/Il'[ CYIEPIO3UIIMHU DJIEKTPUYECKUX MOJIeH H 1 ‘
|101 HPCI_LICHI/IC 3a7a4 H 1 ‘
|102 HHone ToYeuHoro 3apsija. [lone paBHOMEPHO 3apsKeHHOM cepbl H 1 ‘
103  |[[To;ne paBHOMEPHO 3apsHKEHHOTO 1O 00bEMY 11apa. [Tone paBHOMEPHO 3apsKEHHOM 1
0ECKOHEUHO! TIOCKOCTH
|104 HHpOBO;[HHKH B DJIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PAaBHOBECHS 3apsiI0B H ‘
|105 HI[I/IBJIeKTpHKH Y TIOJIYIIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JI€ H ‘
|106 HKOHZ[GHC&TOp. D1eKTPOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTH TIOCKOTO H ‘




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

| “KOHHeHcaTOpa H
|107 lhlapaﬂnenbﬂoecoeﬂHHeHHeKOHﬂeHcaTopOB H 1 ‘
|108 ‘hIOCHeﬂOBaTGHBHOGCOGHHHGHHCKOHHeHcaTOpOB H 1 ‘
|109 H3Heprna3apxmeHHonaKOHaeHcaTopa H 1 ‘
|llO HPeumHHesanaq “ 1 ‘
|lll HI[BI/DKeHI/Ie 3apsKEHHOM YacTULBI B OJTHOPOJAHOM DJIEKTPUYECKOM I10J1€ H 1 ‘
|112 HPeumHHesanaq l‘ 1 ‘
|113 “O6o6meHne Y CUCTEMaTH3aIys 3HaHUH 110 TeMe "DIIeKTprdeckoe moJe" H 1 ‘
|114 “KOHTponLHaﬁpa6onaH0TeMe"SHeKTqueCKoenone" I‘ 1 ‘
115  ||Cuna Toka. [locTOsIHHBIHM TOK. Y CIIOBHS CYIIECTBOBAHUS IOCTOSIHHOTO 1
HIIEKTPUYECKOTO TOKa
|116 HI/ICTquI/IKI/I toka. Hanpsixenue u 9/1C H ‘
|117 HBaKOH()MaﬂﬂayqaCTKaueHH.BHeKTquecxoeconpOTHBﬂeHHe I‘ ‘
118 ||3aBucHMOCTb CONPOTHBICHUS OTHOPOJHOTO IPOBOAHMKA OT €TI0 JUIMHBI U TUIONIA U
HONEPEYHOTO CEYCHHSI
|119 ”YnenLHoeconpOTHBneHHeBeuwCTBa.PeumHHe3anaq l‘ 1 ‘
|120 |h10cneHOBaTeﬂbHoe,napanneanoe,CMenuunﬂyacoenHHeHMeJIpOBoHHHKOB I‘ 1
|121 HPacqéT pa3BeTBIEHHBIX AeKkTpuueckux neneil. [Ipasuna Kupxroga H 1 ‘
|122 HPeanHe3aﬂaq " 1 ‘
|123 HPa6OTa3HeKTqueCKOFOTOKa.3aK0Hle0yHH——1HeHHa " 1 ‘
|124 HPeumHHe3anaq I‘ 1 ‘
|125 HhmmnHOCTL3neKTqueCKor010Ka.TeHHOBaﬂhﬂnuHOCTL,BmﬂenﬂeMaﬂIﬂipe3HCTope H 1 ‘
|126 HPeanHesanaq l‘ 1 ‘
|127 H3IK3LlBHyTpeHHeeconpOTaneHHeHCTquHKaTOKa “ 1 ‘
|128 H3aKOH()MalUU[HOHHOﬁ(SaMKHyTOﬁ)BHGKTqueCKOﬁIKHHI H 1
|129 HPeumHHe3anaq " 1 ‘
|13O lbdounﬁxn31unquHKaTOKa I‘ 1 ‘
|131 |h{op0TKOe3aNHJKaHHe H 1
|132 HKOHneHcaTop B L[ENU MIOCTOSIHHOT'O TOKa H 1 ‘
|133 HPeHmHHesanaq “ 1 ‘
|134 HPmneHHe3aﬂw1n0TeMe"TkaOﬂHHLﬁi3HeKTqueCKHﬁT0K" " 1 ‘
|135 HPCI_LICHI/IC 3ana4 1o teme "I1ocTOSHHBIN SIIEKTpUYECKHH TOK" H 1 ‘
|136 HPGI_LICHI/IC 3a1a4 1o Teme "[locTosIHHBIN 3NeKTpUuyecKuil TOK" H 1 ‘
|137 HO6o6meHHe U cucTeMaTtu3anus 3HaHui no teme "IlocTosSHHBIN JIeKTpUYeCcKuil TOK" 1 ‘
|138 HKOHTponLHaﬂpa60TaIH)TeMe'TIOCTOﬂHHLﬁi3neKTqueCKHﬁ10K" H 1 ‘
139  ||OnexTpuyeckas MPOBOIUMOCTh PA3THYHBIX BEIIECTB. DICKTPHUCCKUN TOK B 1
metasuiax. CBepXIpOBOAUMOCTh
140  ||[DnexkTpHueCcKHUil TOK B paCTBOPAxX M pacIuIaBax 3JIEKTPOIUTOB. 3akoHbl Dapazes s 1
DIICKTPOJIN3a
|l41 HSneKTqueCKHﬁ TOK B rasax. IInasma H ‘
|142 HSHGKTqueCKHﬁTOKISBaKyYMCLBaKyyMHbﬁiHpH60pH “ ‘
|143 HSneKTqueCKHﬁioxlsnonprOBonHHKax H ‘




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

144

“HOJ‘IYHpOBOI{HI/IKOBHe prOOpbI H

1

145

®uznyeckuil NpakTUKyM 1o Teme "M3mMepeHue cuiibl TOKa U HANPSKEHUSI B LIETIN
HOCTOSIHHOT'O TOKa IPH MOMOILM aHAJOTOBBIX M LIU(POBBIX U3MEPUTEIbHBIX
npubopoB" uin "3HAKOMCTBO ¢ IIU(PPOBOH J1abopaTopueii mo ¢pusuke. [pumeps
U3MepeHust PU3NUECKUX BETMYUH ITPU TOMOIIY KOMIIBIOTEPHBIX JaTYUKOB"

1

146

®u3nyecKkuil MpakTUKyM 1o teme "M3ydeHrne HepaBHOMEPHOTO JIBUKEHUS C 1EIbIO
OIpe/iesIEHUs MTHOBEHHOM ckopocTu"

147

®uznyeckuil NpakTUKyM 1o TeMe "M3mMepenue yCKOpeHus pu IpSIMOIMHENHOM
PaBHOYCKOPEHHOM JBU)KEHHUU 10 HAKJIOHHOU mutockocTu" uin "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JBM>KEHUN"

148

duznueckuii mpakTUKyM 1o Teme "M3Mepenne yCKoOpeHus: CBOOOHOro majaeHus"
iy "M3yuenre qBMKEHUs Teja, OpOIIEeHHOT0 TOPU30HTAIILHO"

149

®uznyeckuil NpakTUKyM 1o teMe "M3yueHue IBUKEHUS Tella [0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOpOCThI0" niu "HMccnenoBanue 3aBUCMMOCTH IIEPUOA
oOpailleHHs KOHUYECKOI0 MasiTHUKA OT €ro napamerpos”

150

®uznyeckuil npakTukyM 1o teme "M3mepenue paBHOAECUCTBYIOUIEH CUIIbI TPU
JBYDKEHUH OpycKa 110 HakJIOHHOM rutockoctu" win "[IpoBepka runotesst o
HE3aBUCHMOCTH BPEMEHH JIBIKCHHUS OpyCKa 10 HAKIIOHHOM TIOCKOCTH Ha 33/1aHHOE
paccTostHuE OT €ro Macchl”

151

dusnyeckuil mpakTukyM 1o teme "MccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIINX B MIPYKWHE M PE3UHOBOM 00pasiie, oT ux aedopmanun’ wiu
"M3ydyeHue IBHKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3 JErKuit
0J10K"

152

dusnueckuil npakTkyM 1o Teme "M3mepenne ko3 duumenTa TpeHus 1no BeaIuunHe
p yM p p
yriaosoro ko3¢ ¢unuenta 3asucumoctu Frp(N)" nnu "HccnenoBanue qBuxeHUs
Opycka 1o HaKJIOHHOM IJIOCKOCTH € TIEPEMEHHBIM K03(PPHULIEHTOM TpeHUs" UK
Py p 1D p
"N3ydyeHue qBUKEHUSI Ipy3a Ha BaJly C TpEHUEM"

153

®dusndeckuit mpakTukyM 1o teme "MccneqoBanue ycnoBuid paBHOBECHS TBEPIOTO
TeJa, UMEIOUIET0 och BpameHusa" i "KoHcTpynpoBaHue KpOHIITEMHOB U pacyeT
cui ynpyroctu" wiu "M3yyeHue ycToMuMBOCTH TBEPAOTO TeJla, MMEIOIIETO MI0MAab
onops!"

154

duznyeckuil NpakTUKyM 110 TeMe "M3Mepenue umiynbca Tena o TOpMO3HOMY
nytu" uinn "M3mepeHue cHilbl TSArU, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS M MOIIIHOCTH
cuibl Tru" uinm "CpaBHEHNE U3MEHEHUS UMITYJIbCa Tela ¢ UMITYJIbCOM CHJIBI" WU
"NccnenoBanue COXpaHEHUs UMITYJIbCA P YIPYTOM B3aUMOJECUCTBUM" WU
"M3MepeHne KHHETUYECKON SHEPTUH TENa 10 TOPMO3HOMY ITyTH"

155

®u3nuecKkuil NpakTUKyM 1o Teme "M3ydeHne n30TepMHUYECKOro rnporecca
(peKoMeH0BaHO UCTOIb30BaHue U(ppoBoit 1abopatopun)" win "Uzydenue
n3oxopHoro mnporecca" uian "N3yuenne nzobapuoro npouecca” win "IIpoepka
ypaBHEHUS COCTOSIHUSA"

156

®uznyeckuil NpakTUKyM 1o TeMe "M3mMepenue yaenbHoN TemIoEMKOCTH" T
"UccnenoBanue mpoiiecca ocTeiBaHus BemiecTBa" win "McciaenoBanue annadbaTHOTO
npouecca" win "M3ydeHne B3auMOCBSA3H SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPBI KUIIEHUS KUIKOCTEN"

157

®uznyeckuil MpakTUKyM 1o teme "M3ydeHrne 3aKOHOMEPHOCTE UCTTapeHUs
skuakoctel" win "M3Mmepenue yaenbHON TEIoThI MiaBienus Jibaa" win "U3yuenue
CBOMCTB HAaCHIICHHBIX TTapoB" K "M3mepeHune abCOMOTHON BIaXXHOCTH BO3yXa U
OIICHKA MAacChl MapoB B nmomeriennn". Mzmepenne kodpuiimeHTa moBepXHOCTHOTO
HaTSHKCHUS




Ne n/nt Tema ypoxka KonuuecTtBo
4acoB
Bcero

158 || ®usnueckuii npakTUKyM 10 Teme "HalmroieHne mpeBpalieHus SJHepruu 1
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO U3ITydeHUs cBeToauoa” mwiu "M3yuenue
MPOTEKaHUs TOKa B LIETH, coJepxaliel KonaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTCHIIUATIOB (HANPSDKEHUS) TP TIOCTISI0OBATEIIBHOM COSIMHCHIH
KOHJICHCATOPOB"

159 ®dusndeckuit IpakTUKyM 1o Teme "MccnegoBaHue CMENIAaHHOTO COSUHEHUS 1
pe3uctopoB” wiu "M3MepeHue yaeapHoro COnpoTUBIEHUS IPOBOJHUKOB" MU
"UccnenoBanre 3aBUCMMOCTH CUJIBI TOKA OT HANPSKEHUS JU1s JIaMITbl HaKaJMBaHus "

160 ||[®usnueckuii mpakTukyMm 1o teme "Habmronenue snexrponusa” wim "M3mepenue 1
3apsiia OTHOBaJICHTHOTO MOoHA" miu "McciaenoBanne 3aBUCUMOCTH COMPOTUBIICHUS
TEpMOpe3UcTOpa OT TemnepaTypsl" win "CHATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU
nuoja

|161 HPe3epBHHI7I ypok. O6o01eHne u cucreMarr3anus 3Hanui mo teme "Kunemaruka" H 1 ‘

|162 HPe3epBHHI7I ypok. O6o01eHne 1 cucTeMarn3anus 3HaHui mo teme "J{unamuka" H 1 ‘

163  ||Pe3epBHsIit ypok. O000IICHHE U cCCTeMaTH3anus 3HaHui 1o Teme "CraTuka
TBEpAOro Tena"

164 PesepBHblii ypok. O600111€HNE U cHCTeMaTU3alus 3HaHUH 10 TeMe "3aKOoHbI 1
COXpaHEHHUs B MEXaHUKe"

165 ||Pe3epBHbIit ypok. O000IICHHE U CUCTeMaTH3aIHsl 3HaHHH 110 TeMe "OCHOBBI 1
MOJICKYJISIPHOKUHETUYECKON TeOpuH"

166 ||Pe3epBHbIit ypok. O0OOIICHHE U CUCTEMATHU3AIIMSI 3HAHHUH 110 TEME 1
"TepmonuHamuka. TennoBble MaTUHBL"

167  ||PesepBHblit ypok. O000IIEHHE U CUCTeMAaTH3alHs 3HAaHU 10 TeMe "ArperaTHbie 1
cocTosiHus BemiecTBa. Da3oBble NEPEXObl"

168 ||Pe3epBHbIit ypok. O00OIICHHE U CUCTEMATH3AIHS 3HAHUH 110 TeMe ""DIeKTPUUECKOES 1
nose"

169 ||Pe3epBHbIit ypok. O000IICHHE U cCTeMaTH3anus 3HaHu 110 TeMe "[ToCTOSTHHBII 1
ANEKTPUUECKUI TOK"

170  |[Pe3epBHbIii ypok. O6001IEHHE U cUCcTeMaTH3alus 3HaHUH 1o TeMme "TokH B 1
pa3IUYHbIX cpenax”

|OBILIEE KOJIMYECTBO YACOB ITO ITPOTPAMME | 170 |

11 KJIACC

Ne /it Tema ypoka KommuectBo

4acoB
Bcero

1 B3anmopeiicTBrE MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHoe 1

nonie. ['unore3a Amrepa

2 Bexrop MarHuTHON MHAYKIUU. [IpUHIMI CynIepnO3ULIMKA MarHUTHBIX Tosiel. JInnun 1

MarHUTHON WHTYKITUU

|3 HMaI‘HI/ITHOC T10JI€ IIPOBOJIHMKA ¢ TOKOM. OnbIT Opcrena H 1 ‘

|4 HCHna Awmriepa, €€ HanpaBJIE€HUE U MOAYIIb H 1 ‘

|5 HPCH_IGHI/IG 3a1a4 H 1 ‘
|6 HHpI/IMeHeHHC 3aKkoHa AMriepa. DIIeKTPOU3MEPUTEIIbHBIE IPUOOPHI H 1 ‘
|7 HCI/IJ‘Ia Jlopenna, e€ HanpasyieHUE U MOJYNb. JIBH)KEHHE 3apsKEHHON YaCTHIIBI B H 1 ‘




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

HOI[HOpO,I[HOM MAariuTHOM II0JI€

|

|

|8 HPeumHHesaﬂwi H 1 ‘
|9 HPaGOTaCHHLLHOpeHua “ 1 ‘
|1O HPeumHHesaﬂw{ H 1 ‘
|ll HMaFHI/ITHOC nosie B BemecTse. GeppoMarHeTHKy, napa- U JuaMarHeTUKu H 1 ‘
|12 ‘kDCHOBHLK:CBoﬁCTBa(beppOMarHeTHKOB.IIpHMeHeHHe(beppOMarHeTHKOB H 1
|13 HPeHWHHe3aﬂw1n0TeMe”NRHHHTHoenone" l‘ 1 ‘
|14 HPeHWHHe3aﬂw1n0TeMe”NRHHHTHoenone" l‘ 1 ‘
|15 HHBHeHHe AJIEKTPOMATrHUTHON MHAYKIMU. [I0OTOK BEKTOpa MarHUTHON MHAYKIIUU H 1 ‘
|16 HSIKIHHHyKuHH H 1 ‘
|17 H3a1<0H 3JIEKTPOMArHUTHOW MHAYKUUKU Dapanes H 1 ‘
|18 HBHXpeBoeaneKTqueCKoenone.TOKH(DyKO H 1
|19 H3Z[C WHAYKIUU B IBUKYIIUXCS TPOBOJHUKAX H 1 ‘
|20 HPeumHHeaaﬂwl H 1 ‘
|21 ‘hlpaBHnoJIeHua H 1
|22 ‘hlﬂuyKTHBHOCTLQKaTyHnaiHHnyKTHBHOCTH13ueHHIKXHOﬁHHOFOIOKa H 1
|23 HHBneHHecaMOHHﬂyKuHH.BIKZcaMOHHnyKuHH " 1 ‘
|24 HBHeerﬁhﬁWHHTHON)nonﬂKaTyHHQICTOKOM.BHeKTpOMarHHTHoenone H 1 ‘
|25 HPeumHHe3aﬂw1 H 1 ‘
|26 ‘k)606HwHHeIlCHCTeMHTH3aHHH3HaHHﬁIK)TeMe"3HeKTp0HHHaMHKa" l‘ 1 ‘
|27 HKOHTponLHaﬂpa60Tan0TeMe"BHGUpOHHHaMHKd' l‘ 1 ‘
|28 HKOHG6&T€HBH&£CHCT€M&.CBO60HHBK3KOHG63HH$.FapMOHquCKHeKOHe6aHHH “ 1
|29 HKHHeMaTI/IquKoe Y TMHAMHYECKOE OMMCAaHNE KOJICOATEIbHBIX IBIKCHUN H 1 ‘
30 DHepreTuyeckoe onucanue. BeIBoI AMHAMUUECKOTO OMMCAHUS TAPMOHHUYECKUX 1

KoJIeOaHWH M3 X SHEPreTHUECKOT0 U KHHEMAaTHUECKOTO OTTMCAHMS
|31 HAMHHHTynapl@asaxone6aHnﬁ H ‘
32 [lepuon u yacrora Kosnebanuid. [Teproa ManbIx CBOOOTHBIX KOJIEOaHUI

MaTeMaTH4ecKoro MasiTHuKa. [leprnon cBOOOJHBIX KOIeOaHUH TPY>KUHHOTO

MasiTHAKA
|33 H3aTyxaKnuHeK0ne6aHHﬁ.BLHQDKneHHLK:Kone6aHHﬂ.Pe30Hch H 1 ‘
|34 HABTOKOHe6aHHH " 1 ‘
|35 HPeuwHHe3aﬂaq H 1 ‘
|36 HypOK-K0H®epeHuHﬂ'TAexaHquCKHeKOHe6aHHﬂf;MygmxanLHLD(HHCprMeHTaX" “ 1
|37 HO606HICHI/I€ U CUCTeMAaTH3alys 3HaHui 1o TeMe "Mexanndeckne koaebanus" H 1 ‘
|38 HBneKTpOMarHHTanzKone6aHHﬂQKone6aTeanLﬁiKOHTyp " 1
39 ®opmyna Tomcona. CBsI3b aMIIUTY IbI 3apsAa KOHAEHCATOPA C aMIUIUTY 10U CHIIBI 1

TOKa B KOJIEOATEITLHOM KOHTYpE
|4O H3aKOHCOXpaHeHHﬂaHepFHH13HHC&HLHONIKOH66aTeHBHONIKOHType “ ‘
41 3aryxaromue 3JeKTPOMarHuTHbIE KoeOaHus. BeIHYKIE€HHbIE 2JIEKTpPOMarHuTHbIE

Kose0aHus
|42 HHepeMeHHHﬁ TOK. Pe3ucTop v KoHeHcaTop B NENH EPEMEHHOI0 TOKa H ‘
|43 HKaTymKa VHJyKTUBHOCTH B II€IIU IEPEMEHHOT0 TOKa H ‘




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

|44 H3aKOH OmMa 18t STIEKTPUYECKON TIENH IEPEMEHHOTO TOKa H 1 ‘
45 MomHOCTh MEPEMEHHOI0 TOKa. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUYCHUE CHIIbI 1
TOKA M HalpsOKEHUs
|46 HPe30HchIsaneKTqueCKoﬁllenH H ‘
|47 HPGHWHHCSaﬂwI H ‘
48 Nneansubiif Tpanchopmarop. [Ipon3BoacTo, nepeaava u norpedaeHue
JJIEKTPUYECKON IHEPIrUn
49 DKOJIOTHYEeCKHEe PUCKU IIPU IPOU3BOJCTBE IeKTposHepruu. Kynbrypa 1
WCTIOJIb30BAHUS SJICKTPOIHEPTHH B TOBCETHEBHOM KU3HU
|5O HPeumHHesaﬂwi H 1 ‘
|51 HPeHwHHe3aﬂaq H 1 ‘
|52 HO6o6meHI/Ie U CHCTEMaTH3alMsl 3HaHUM 110 TeMe "DIeKTPOMarHuTHbIe KosleOanus" H 1 ‘
|53 HMGX&HI/I‘ICCKI/IG BOJIHBI. XapaKTEPUCTUKH MEXaHUYECKUX BOJIH H 1 ‘
|54 HCBoﬁCTBanxaHquCKHXBonH l‘ 1 ‘
|55 H3ByK.)(apaKTepHCTHKIISBYKa H 1 ‘
|56 HI/IH(bpa?,ByK u ynpTpa3ByK. lllymMoBoe 3arpsi3HeHne OKpyXarolen cpe/ipl H 1 ‘
|57 HPeHwHHe3aﬂaq H 1 ‘
|58 HBneKTpOMarHHTHHe BOJIHBI. M351yueHne 3J1IeKTpOMarHuTHBIX BOJIH H 1 ‘
|59 HBHeerHaneKTpOMarHHTHbD<BonH.CBoﬁCTBa3neKTp0MarHHTHLD<BonH H 1 ‘
60 [Ikana 3eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 31eKTPOMarHUTHBIX BOJIH B 1
TEXHHUKE U OBbITY
61 [TpuHIMIBI paAMOCBA3U U TeNeBUeHU. Pantnonokanus. DIeKTpoMarHuTHOE 1
3arpsi3HEHUE OKPY)KAIOIIEH cpelib
|62 HKOHTponLHaﬂpaGOTaIH)TeMe'1(one6aHHﬂllBongf' H 1
|63 HCBCT. 3aK0H MPSMOJIMHEHHOTO PacpOCTPaHEHHS CBETa H 1 ‘
|64 HPeumHHe3anaqIﬁianMeHeHHe3aK0HanpﬂM0nHHeﬁHon3pacnpOCTpaHeHHﬂCBeTa H 1 ‘
|65 HOTpaxceHHe ceeta. [lnockoe 3epkano. Chepuueckoe 3epKano H 1 ‘
66 [Ipenomnenue ceera. AGCOIIOTHBIN U OTHOCUTENIBHBIN TTOKA3aTeNb MPEIOMIICHUS. 1
[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa MoaHOro BHYTPEHHETO
OTpaKEHHUS
|67 HPeuwHHe3anaq}ﬂ1npnMeHeHHe3aK0HOB0TpameHHﬂ11npen0MHeHHﬂCBeTa “ 1 ‘
|68 HXO}I nmydeit B mpusme. Jlucniepcus cBera. ClioxHBIN cocTaB Oenoro ceeta. L{ser H 1 ‘
|69 HHI/IHSBI. DoKyCHOE pacCTOSIHUE U ONTUYECKAs CUJIA JIMH3BI H 1 ‘
|7O HHOCTpOCHI/Ie n300pakeHMi B JIMH3aX U UX CHUCTeMax. Y BeJIMUYEHUE JIMH3BI H 1 ‘
|71 HPCLHCHI/IC 3aJja4 Ha MOCTPOEHHE N300paskeHH, OTYy4aeMbIX C TOMOIIBIO JINH3 H 1 ‘
|72 HFﬂa3KaKonTquCKaﬂCHCTeMa “ 1 ‘
|73 HPemeHHe 3amad. [Ipenensl NpUMEHMMOCTH F€OMETPUYECKON ONTHKH H 1 ‘
|74 HCKOpOCTBCBeTaLIMeTOHBIeeHBMepeHHﬂ “ 1
|75 HﬂncnepcnﬂCBeTa " 1 ‘
|76 ‘HIHTep®epeHuHﬂCBeTa H 1
|77 HKorepeHTHHe MCTOYHUKH. Y CJIOBUS HAOMIOJEHHsI MAKCUMYMOB M MUHUMYMOB H 1 ‘
|78 HPeumHHesaﬂw{ H 1 ‘
|79 mIpHMeHGHHCIHHBp®epeHHHH “ 1 ‘




Ne i/t

Tema ypoxka

KonnuectBo
4acoB

Bcero

|80 HHH@paKHHHCBeTa l‘ 1 ‘
|81 HI[I/I(bpaKI_II/IOHHaSI pemérka. YciioBue HaOIIOACHMS TITaBHBIX MAKCUMYMOB H 1 ‘
|82 HPeumHHesaﬂw{ H 1 ‘
|83 mlonepeqHOCTLCBeTOancBonﬂgﬂbnapusaunﬂCBeTa “ 1 ‘
|84 HPGHWHHCSaﬂwI H 1 ‘
|85 HCB@TOBHGHBHGHHHISHpHpOﬂe “ 1 ‘
|86 W)606uwHHeIICHCTeMaTH3auHﬂ3HaHHﬁ1n)TeMe'T)nTHKa” l‘ 1 ‘
|87 HKOHTponLHaﬁpa60Tan01eMe<«)HTHKa» l‘ 1 ‘
88 ['paHH1IBI MPUMEHUMOCTH KJIACCHYECKONH MEXaHUKH. 3aKOHBI AJIEKTPOAMHAMHUKY H 1
NPUHIMI OTHOCUTEILHOCTH
|89 ‘hIOCTynaTLIcneunaanoﬁ’nanniOTHOCHTenLHOCTn H ‘
90 [TpocTpancTBeHHO-BpeMeHHO# nHTepBai. [Ipeodpazosanus Jlopenma. Ycnosue
NpUIMHHOCTA. OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMeIJICHUE BpEMEHH U
COKpAalICHUE JUTNHBI
|91 HBHeerﬂIIHMnynchenﬂTHBMCTCKOﬁtﬁanubl H 1
pZ ‘km%Mmmcm@m%nmmwmmmmmmmmmﬁ%ﬂmaSWWMHMMH 1 ‘
|93 HPaBHOBeCHOGTCHHOBOGHBqueHHe " 1
|94 H3aKOH cMenienus Buna H 1 ‘
|95 HFI/IHOTCSa M. [Tnanka o kBaHTax. ®OTOHBI H 1 ‘
|96 HQHGpFHﬁIIHMnyﬂLC(bOTOHa H 1 ‘
|97 H(Doroaq)(bem. Omeitel A. I'. Ctonerosa. 3akoHsl poTodddexra H 1 ‘
|98 HYpaBHeHHeIBﬁHHHEﬁHaJUHI¢0T0mb@eKTa."KpaCHaﬂrpaHHuw'®0Tomb@eKTa H 1
|99 HJIaBJIeHHe ceeta. Oneithl I1. H. JleGenesa H 1 ‘
|1OO HBOHHOBHeCBoﬁCTBaqaCTnu H 1 ‘
101 Bounnel ne bpoiins. {nuna BonHbl ae bpoiins u pasmepsl 001acTH ToKaTIu3auu 1
JBIDKYIIEHCS YacTUITBI
|102 HKopnyCKynﬂpHo-BonHOBoﬁ;nyannsM: H ‘
|103 HZ[I/I(ppaKuI/I;I DJIEKTPOHOB Ha KpUCTAJIIAaX H ‘
104 Crnenuduxa n3mepenuit B Mukpomupe. CoOTHOLICHUSI HEONPeAenEHHOCTEN
I'eitzenbepra
|105 HPeuwHHerpa@quCKnxsanaq H
|106 HPCLHCHI/IC PacyETHBIX 33134 H ‘
107 KonTponpnas padota mo Temam: "OcHoBbl CTO", "KopmyckynsspHO-BOITHOBOM
Jyanu3m"
108 OnbIThI 110 MCCIIEAOBAHUIO CTpOEHUs aToMa. [lnanerapHas Mmoziens atoma 1
Pesepdopaa
|109 ‘hIOCTynaTBIEopa H 1 ‘
|110 HBHﬂBICHeKTpOB.CHCKprpOBHeﬁBHepFHHaTOMaBOHOpOHa “ 1 ‘
|lll HCHOHTaHHoeLiBLHQnKﬂeHHoeanyquHeCBeTa " 1
|112 ‘D1a3ep “ 1 ‘
113 Hyknonnas monens siipa I'eiizenOepra-MBanenko. 3apsi 1 MaccoBOE YUCIIO Spa. 1
M3ortonel. PannoakTuBHOCTE
|1l4 ‘BaKOHImﬂﬂoaKTHBHOFOpaCHaﬂa.CBOﬁCTBaHOHHSHPYHHHeFOIBqueHHH.BHHHHHG“ 1 ‘




Ne n/mt Tema ypoxka KonuuecTtBo
4acoB
Bceero

| Hpa,[[l/loaKTI/IBHOCTI/I Ha JKUBBIE OpraHu3Msl. Jlo3umerpus H ‘

115 DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT maccsl sapa. SnepHble 1
peakuuu. SnepHsie peakTopsl. [IpoGiiemMsl yIpaBiseMoro TepMOsSIEpHOrO CHHTE3A.
DKOJIOTMYECKHE aCIIEKThl Pa3BUTHUS JIEPHON SHEPTETUKU

116 MeTobl perucTpalnuy U UCCIEA0BAHNS 3IEMEHTApHBIX YacTul. DyH/1aMEeHTaIbHbIE 1
B3auMoeicTBus. bapnonsl, Me30HbI U enToHsl. [IpencraBnenue o CtangapTHOU
Mozienu. KBapk-riirooHHas MOJIesb aIpOHOB

117 ®dusuka 3a npenenamu CrannapTHod mojenu. TéMmHas MaTepust U TEMHAs! SHEPTUSL. 1
EnnHcTBO (m3nyeckoil KapTHHBI MUpa

|118 HBTanH pa3BUTHsI ACTPOHOMHH. 3HaYEHUE ACTPOHOMUH H

119 [TpruMeHNMOCTH 3aKOHOB (PU3HUKH [T OOBSICHEHHUS TIPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTOo/1bl aCTPOHOMHUYECKHX HCCIIEIOBAaHUN

120 CoBpeMeHHbIE ONITUYECKHE TEJIECKOIIbI, PaAHOTENECKOIIbI, BHEaATMOC(epHas 1
aCTPOHOMUS

|121 HBI/II[ 3BE€3HOr0 HeOa. Co3Be3us, IpKUE 3BE3/IbI, IUTAHETHI, UX BUIUMOE JBHIKCHHE H

122 Conneunas cucrema. Connne. ConHednast akTUBHOCTb. VicTounuk sHeprun ConHia
U 3BE3]

123 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J(narpaMma "crieKTpanbHbIN Kiacc — 1
CBETUMOCTB"

|124 H3B63,I[I>I TJIaBHOM ITOCJIE0BATEIBHOCTH H

125 Buytpennee ctpoenue 38E31. COBpeMEHHbBIE TTPEACTABICHHS O IPOUCXOKICHUH U
sBosrony CosHIA U 3BE€37. DTallbl JKU3HU 3BE3]

126 Mneunsii [1yre — Hama ["anaktuka. Tunel ranaktuk. YEpHbIe OBIPEI B Aapax 1
raJlakTUK

127 Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. Teopust bonbioro B3peiBa. 1
PenukroBoe n3myuenue

|128 HMacmTa6Ha;1 cTpyktypa Beenennoit. Meraranaktuka H ‘

|129 HHepeméHHHe po06JIeMbl ACTPOHOMUU H ‘

130 duznyeckuil npakTukym 1o teme "MccnenqoBanre MarHUTHOTO MOJISE HOCTOSTHHBIX
marauToB" uin "MccnenoBanue cBoHCTB peppomarHeTukoB” uinn "MccienoBanue
JEHCTBHS MOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM"

131 dusndeckuil npakTukym 1o teme "M3mepenue cunsl Amnepa" win "M3yuenune 1
3aBUCUMOCTH CHJIBI AMIiepa OT cuiibl Toka" win "Ornpenenenre MarHuTHON
VMHIYKIIMM Ha OCHOBE U3MEpEHHUsI cuibl Amnepa”

132 dusnyeckuil npakTukyM 1o teme "MccnenoBaHue sIBIEHUS YIEKTPOMarHUTHOM 1
nHaykiuu'" wim "Onpenenenne HHAYKIIMYA BUXPEBOTO MarHUTHOTO OISt

133 ®usnueckuil NpakTUKyM 1o Teme "McecnenoBaHue IBIEHUS CAMOMHIYKIMU'" WIIHA 1
"COopKa MOJEIH JIEKTPOMAarHUTHOTO TreHeparopa”

134 duznyeckuil npakTukyM no teme "M3mepenue nepuoia cBOOOAHBIX KoJeOaHUM 1
HUTSHOTO U NIPYKWUHHOI'O MASITHUKOB"

135 dusnueckuii npakTukym 1o Teme "[IpeodbpazoBaHue 3HEPTUU B IPYKMHHOM 1
MasTHHUKE"

136 dusnueckuii mpakTUKyM 10 Teme "MccaenoBanue nepeMeHHOro TOKa yepes 1
IIOCJIEZI0BATEIBHO COEIMHEHHBIE KOHAEHCATOP, KaTyLIKY U pe3ucTop" Uiu
"UccnenoBanne paboThl HCTOYHUKOB CBETA B IIETH IEPEMEHHOTO TOKA"

|137 qumnqecxnﬁ MPaKkTUKyM 110 TeMe "V3ydeHne mapaMeTpoB 3ByKOBOM BOJTHBI" H 1




Ne n/mt Tema ypoxka KonuuecTtBo
4acoB
Bcero
138 du3nyecKkuil mpakTUKyM 1o TeMe "M3MepeHne nokasaress npeaomMiIeHus crekia' 1
unu "llonyuenue n300paxkeHust B CUCTEME U3 IUIOCKOTO 3epKaia v JUH3bI"
139 dusnyeckuil mpakTUKyM 1o Teme "MccnenoBaHue 3aBUCUMOCTH (POKYCHOTO 1
paccTosiHUA OT BElIecTBa (Ha nmpuMepe )uakux JuH3)" wim "M3mepenne pokycHOTO
pacCTOSHUS PaCCeUBAIOMINX JIMH3"
140 Dusnyeckuii npakTukyM no reMme "HaOmronenne nudpakimy, uarepdhepeHIny U 1
b
110JIIpU3aluy cBeTa”
141 Dusnyeckui npakTUKyM 1o teMe "OnpeneneHue UMIYILCA U DHEPTUHA 1
yM Y;
PENATUBUCTCKUX YacTull (1o ¢oTtorpadusM TPEKOB 3apsyKEHHBIX YaCTHUI] B
MarHuTHOM TmoJe)"
142 dusnyeckuil npaktukyM 1o teme "M3mepenue noctosHHoi Ilinanka Ha ocHOBe 1
uccinenoanus poroaddexra” unm "MccnenqoBanue 3aBUCUMOCTH CHIIBI TOKA Yepes
CBETOJMOJI OT HapsbKeHus"
143 Ouznyeckuil mpakTukyM 1o teme "MccnenoBaHue crekTpa pa3pexeHHOro 1
aTOMapHOIo BOAOPOJa U U3MepeHue nocrositHHon Punbdepra”
144 dusnueckuii mpakTHKyM 10 Teme "MccienoBanue paIinoakTUBHOTO GoHa ¢ 1
UCIOJIb30BaHKEM Jo3uMeTpa" win "V3yueHue noriomenus 6eTa-4yacTHil
aroMUHuEeM"
145 dusnueckuil mpakTUKyM 1o Teme "HabmroneHus 38E31HOTO HeOa HEBOOPYKEHHBIM 1
M Yy
TJIa30M C HCIIOJIb30BaHMEM KOMITBIOTEPHBIX MPUTIOKEHUH TS ONIpeAeTIeHUS
MOJIOKCHUS HEOCCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHoro mnoirymapus 1 sspkue 38é3ael" win "HaOroneHus B Teneckorl JIVHBI
2
MJIaHET, TYMaHHOCTEN U 3BE3HBIX CKOTIEHUH"
146 O6o0061enre u cucreMaTu3anus 3HaHui. Ponb GU3MKK U aCTpOHOMUH B 1
SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAILHON M ATHYECKOU cepax
JeSITeIbHOCTH YeJIOBEKa
147 O60061eHre u crucreMaTu3anus 3HaHui. Ponb 1 MecTo PU3UKHU U aCTPOHOMUU B 1
COBPEMEHHOUN HAYYHOU KapTHHE MUPA
148 O060061eHne u cucreMaTu3anus 3HaHui. Poibs ¢pusnueckoil Teopuu B 1
(dhopMUpOBaHUU TIPEICTABICHUM 0 PU3NIECKON KapTHHE MHUPA, MECTO (PU3NIECKON
KapTUHBI MUPA B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEICTABICHUN
0 TIPUpPOE
|149 HO606HICHI/I€ U cUcTeEMaTu3ays 3HaHui 1mo reme "Kunemaruka" H 1 ‘
|150 HO606HICHI/I€ Y cucTeMartu3anus 3Hanui mo treme "Knnemaruka" H 1 ‘
|151 HO606HICHI/I€ Y cUCTeMaTu3aIus 3HaHuii mo teme "J{nnammka" H 1 ‘
|152 HO606I.L[CHI/IC U cUcTeMaTu3aiys 3HaHui no reme "CraTuka TBepaoro reua" H 1 ‘
|153 HO606I.L[CHI/IC Y CHCTEeMaTu3alus 3HaHUi o TeMe "3aKOHbI COXpaHEHHUs B MeXaHUKe" ’ 1 ‘
154 O060061IeHre U crucTeMaTu3anus 3HaHui 1o TeMe "OCHOBBI MOJICKYIISIPHO- 1
KMHETHYECKOU Teopun’
155 O60061eHre U cucTeMaTu3anus 3HaHui o teme "TepmoanHamuka. TernnoBbie 1
MaluHb!"
156 O06006111eHre U cucTeMaTu3alus 3HaHU| 1o TeMe "ArperaTHble COCTOSIHUS 1
BeniecTBa. PazoBble nepexomans”
|157 H0606H_[€HI/I€ Y cUCTeMaTu3alus 3HaHui o teMe "DnexTpuieckoe noje" H ‘
158 O6o0uienne u cucteMatu3anys 3HaHui 1o TeMe "ToCTOSHHBIN AIIeKTpUYeCKHiA
TOK"
|159 H0606Hl€HI/I€ U cHUCTeMaTu3anus 3HaHui 1o TeMe "TOKH B pa3InyHbIX cpepax” H 1 ‘




Ne n/mt Tema ypoxka KonuuecTtBo
4acoB
Bcero
|160 HO606I_HCHI/IC U CHUCTeMaTu3alus 3HaHui 1o TeMe "MarautHoe nosue" H 1 ‘
161 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHH 110 TeMe 1
"DnexkTpoMarHuTHasA UHAYKIUsA"
162 PesepBHbIil ypok. O600I1IEHHE ¥ CUCTEMaTH3alksI 3HaHUH 110 TeMe "MexaHn4yecKkue 1
koseOaHus"
163 PesepBHeIil ypok. O000IICHHE U CUCTeMATHU3AIHs 3HAHHUM 110 TeMe 1
"DJIeKTpOMarHuTHEIE KoeOanus "
164 PesepBHbIil ypok. O6001IEHHE ¥ CUCTEMaTH3allksI 3HaHUH 110 TeMe "MexaHn4YecKue 1
Y 3JICKTPOMArHUTHBIE BOJIHBI"
|165 HPe3epBHLH7I ypok. O60011eHre U cucTeMaTh3anus 3HaHuil no teme "Onruka" H ‘
|166 HPesepBHHﬁ ypok. O6ob1enue u cucremaTtu3zanus 3Hanuit mo teme "OcHoBbl CTO" H ‘
167 PesepBHblil ypok. O600111€HNE U CUCTeMAaTU3alHs 3HAHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayann3m"
|168 HPesepBHHﬁ ypok. O0001eHne U cUCTEMATH3alMs 3HaHui 110 TeMe "dusuka atoma" H
169 PesepBHblIitl ypok. O600111€HNE U ccTeMaTu3alus 3HaHui o Teme "dusnka
ATOMHOTO SI/Ipa U JIEMEHTApHbBIX YacTuil"
170 PesepBHEIil ypok. O000IICHHE U CUCTEMATU3AIMS 3HAHHMA 110 TeMe ""DIIEMEHTBI 1
actpodu3uku"

|OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME [
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Ipunoswcenue

OueHoYHbIE MATEPHAJIBI.

UTorosaa KOHTponbHaA paboTta 3a Kypc 10 Knacca (NpodunbHbIA YPOBEHD).

Hrorooe TtectupoBanme mo ¢msuke st oOydarommxcs 10 kimacca cocTaBieHO Ha ocHOBe DemepaabHOTO
rOCYJapCTBEHHOIO 00IIe00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOTO o0OLIero o00pa3oBaHMs, B COOTBETCTBHUH C
JeiicTByIONIeH MporpaMMo 1o ¢usuke.

lenms TecTHpoBaHUSA - OLIECHHUTH OOIICOOpPa30BATEIbHYIO IMOATOTOBKY yUYamIUXcs IO (u3nke 3a kypc 10
KJlacca, 3aHUMaroIuxcs 1o y4yeOHuky Msakumes [.5., byxoner b.b., Corckmit H.H.; mom penmakiueit
ITapdentoeBoii H.A., ®usuka: yueOnuk ams 10 knacca oOnieodpa3zoBaTenbHbIX yupexaeHuit — M.: [IpocBenienue,
2014

HroroBoe TecTupoBaHne MPEACTABICHO B IBYX BapHaHTax U paccyuTaHo Ha 40 MUHYT .

Pabota cocrout u3 22 3amaHuii, KOTOPHIC pa3AciieHbl HA TPH YaCTH.

Yactp 1 comepxutr 22 3amanus (Al-Al7). K kaxaomy 3ajaHuio JaHbl 4 BapuaHTa OTBETOB, M3 KOTOPBIX
TOJIbKO OJUH BepHBIA. Kaknoe 3amanne onennBaercs B 1 6am.

Yacts 2 (B1-B2) comepkuT  3amaHus, B KOTOPBIX HEOOXOAMMO 3amucarh OTBET B BHIe Habopa
mdp. Kaxmoe npaBuiibHO BEITOTHEHHOE 33/IaHUE YacTH 2 olleHuBaeTcs B 1 Oait.

Yactb 3 comepxurt 3 3anaun (C1-C3), koTopbie TpeOYyIOT IOJIHOTO OTBeTa. Kaxkmas 3ajada OleHUBACTCS B 2
Oaia.

ConepxxaHue 3alaHUil BKIIIOYAET OCHOBHBIE IMOHSATHS, 3aKOHBI M SIBJICHHUS, HEOOXOMUMBIE I YCBOCHUS
M3Yy4YEHHOTO MaTepuaa.

Tabmura pactpeneneHust 3aJaHUl B ATOTOBOM TECTE TI0 YPOBHIM CIIOKHOCTH
Kuroun k uroropomy recry 3a 10 kiacc:

Ne 111(1(1)1]1111]1
3amaHms 11213145167 ]18](9 ol1l213lals5l6]7 18 19 20 21 22
Neo 323142324543 |2|22]|3|3]|3] 211 | 4521 |510° 19 1
oTBeTa H | m/c
(1 Bap)
Ne 3111433214214 1214 |12 |3 |3 (3 |1 ]211 |3125 10 28k | 4
OTBeTa H M/c
(2 Bap)
IIxama JJIA HepeBO,I[a qucia HpaBI/IJIbeIX OTBCTOB B OHeHKy I10 HHTHG&HHBHOﬁ IIKaJIC:
Yycno IpaBMIBHBEIX OTBETOB 0-10 11-15 16-18 19-22
Ornenka B Oaiax 2 3 4 5

HTorosoe TectupoBanue no pusuke 3a kype 10 kiacca
1 BapuanT

Yacte 1

Al. Kakoe Te10 13 NepeunciIeHHbIX HUKE OCTaBIISIET BUIUMYIO TPACKTOPUIO?
1) Kamens, nanaromuii B ropax

Tpaccy 4) Jlerkoatier, COBEPIIAIONINI MPBIKOK B BHICOTY

2) Msi4 BO BpeMsi UTPbl

3) JIbDKHUK, MPOKJIAIBIBAIONTNN HOBYIO

A2. Bo Bpems nobpema B ropy CKOPOCTh BEIOCUIIEANCTA, ABUTAIOMIETOCs TPSIMOJIMHENHO 1
PaBHOYCKOPEHHO, U3MEHMIIAch 3a 8 ¢ oT 5 M/c 10 3 M/c. IIpu 3TOM ycKopeHue BelocumnencTa ObljIo0 paBHO

v,

4

R e

1) -0,25 m/c2 2) 0,25 m/c2 3) -0,9 m/c2 4) 0,9 m/c2
M




A3. Ha pucyHke npejcTaBieH Trpaguk 3aBUCUMOCTH MPOEKIMH CKOPOCTHU Tena OT BpeMeHH. Kakoil myTh
MPOIIIO TEJIO 32 UHTEpBaJ BPEMEHHU OT 2 70 & ¢?

1)32m 2)20m 3)16m 4)8™m

A4. Touka IBMKETCS € MOCTOSHHOM MO MOIYJIO CKOPOCTBIO MO OKpY)KHOCTHU paauyca R. Kak nuzmenurcs
LEHTPOCTPEMUTENBHOE YCKOPEHHUE TOUKH, €CIIM €€ CKOPOCTh YBEIMUUTh BJIBOE, & PAIUyC OKPYKHOCTU
BJIBO€ YMEHBIIHUTH?

1) ymenpmuTCs B 2 pasza 2) yBennuuTcs B 4 pasza 3) yBenuuuTcs B 2
pasa 4) yBenmuuuTtcs B 8 pas

AS5. Kakoe yckopeHue npruoOpeTaeT Tejio Maccoit 5 kr nmoa nericteuem cuiibl 20 H?
1) 0,25 m/c? 2) 4 m/c? 3) 2,5 m/c? 4) 50 m/c?

A6. YUenoBek Be3 IBYX OJIMHAKOBBIX JIETEH HA CaHKaX 110 TOPU30HTAIBHOM J10pore. 3aTeM ¢ CAaHOK BCTajl
OJIUH peOEHOK, HO YEJIOBEK MPOJI0JIKa JBM)KEHUE € TOH K€ IOCTOSHHOM cKopocThio. Kak n3meHusnach
CHUJIa TPEHUS IIPH 3TOM?

1) He u3MeHuIach 2) yBenu4miIach B 2 pasza 3) ymeHbIIMIaCh B 2 pasa 4) yBenmuuuiach Ha
50%

A7. Teno maccoii 2 Kr IBHIKETCS CO CKOpOocThio 3 M/c. KakoB umiynbc Tena?

1) 5 xr-m/c 2) 6KT-M/C 3) 1 xr-m/c 4) 18 xr-m/c

A8. XokkeitHas mraitba maccoit 160 r aeTuT co ckopocThio 36 km/4. KakoBa ee KWHETHYECKast YHEPTUs?
1) 1,6 Ix, 2) 104 Ix, 3) 0,8 Ix, 4) 8 JIx

A9. Tuddys3us B TBEpIBIX TEIaX MPOUCXOAUT MEAJIEHHEE, YEM B razax, Tak Kak
1) MosniekyJibl TBEPJOTO TEJa TAXKENEe, YeM MOJIEKYJIbI I'a3a
2) MOJIEKyJIbI TBEPOTO TeJa OOJIbIIE, YEM MOJIEKYIIbI rasa,
3) MoJeKyJibl TBEPAOIrO TEla MEHEE MOABUKHBI, YEM MOJIEKYJIbI Ta3a
4) MoJIeKyJIbI TBEPJIOTO Tella B3aUMOACHCTBYIOT ciiadee, 4eM MOJIEKYJIbI ra3a
A10. Kak u3mMeHuIoch 1aBjieHrue UIeaIbHOTO ra3a, €Ciau B JaHHOM 00beMe CKOPOCTh KaXKI0W MOJICKYJIbI
YMEHbIIUJIACh B 2 pa3a, a KOHIIEHTpAIUs OcTaiach HEM3MEHHO?
1) yBenuumiiocs B 4 pasa, 2) yBETUYMIOCH B 2 pasa, 3) HE U3MEHUJIOCH, 4)
YMEHBIINIIOCH B 4 pa3a
A1l. Kakoe u3 npuBeIEHHBIX HIKE BHIPAXKEHUI COOTBETCTBYET (hOpMYyJsie KOJTHMYECTBA BElIecTBa?
M M N
1) N4 2) Mo 3) N4 4)v- N 4
A12. Bo3ayx B KOMHAaTe€ COCTOMT M3 CMECH Ta30B: BOJOPOA, KUCIOPO/Ia, a30Ta, BOIASHBIX MapOB,
yrieKkucsoro rasza u p. Kakoit u3 ¢pusnueckux napameTpoB 3THX ra3oB 00s3aTeIbHO OJJMHAKOB IIPU
TEIJIOBOM PaBHOBECUU?
1) naBienue 2) Temmeparypa 3) KOHLIEHTpaIUs 4) mI0THOCTH
A13. I'a3 coBepumn padoty 400 [, ¥ Ipu 3TOM €ro BHYTPEHHss dHeprust ymenpimnach Ha 100 Ix. B
9TOM IpoLEcCce Ta3
1) momyuwmn konuuecTBO TeroThl S00 [Ix 2) momyuni koiaudectBo TertoTsl 300 Ik
3) otnan konumvectBo TeroThl 500 JIx 4) otaan komuyecTBO TeruioTel 300 [k
A14. Ot BoasiHOM Karui, oOJagaBIIeH 3apsaaoM +q, OTACINUIIACH KAaIlIs C AIEKTPUIECKUM 3apsioM —(.
Kaxum cran 3apsin ocraBuieics Karim?
1) +2q 2) +q 3)—q 4) -2q
A15. JIBa ToueuHBIX 3apsiia NPUTATUBAIOTCA APYT K IPYTry TOJIBKO B TOM CIIy4ae, €CIH 3apsi/bl
1) oIMHAKOBBI 110 3HAKY U 110 MOYJIIO
2) OJIMHAKOBBI 10 3HAKY, HO 00s3aTeIbHO PA3IMUHBI IO MOJYJIIO
3) pa3nnuyHbI IO 3HAKY U JIFOOBIE TI0 MOJTYJIO
4) pa3nu4HBI 110 3HAKY, HO 00s3aTE€ILHO OJJMHAKOBBI [0 MOJTYJTIO
A16. Hanpsbxenne Ha KoHIIax pe3uctopa paBHo 60 B, cuna Toka B pesucrope paBHa 3 A. Uemy paBHO
COIIPOTHBIIEHUE pe3ucTopa’?
1) 0,04 Om 2) 0,05 Om 3) 20 Om 4) 180 Om
A17. 5/1C ucrounuka pasHa § B, BHemHee conporusnenue 3 Om, BHyTpeHHee conpoTusieHue 1 Om.
Cwuna ToKa B MOJIHOM LIETH paBHA
1)32 A 2)25 A 3)2A 4)05A
Yactp 2
B1. Bo BpeMsi peMOHTa 3JIEKTPOIIIIUTKY YKOPOTWIIM €€ crupaib. Kak n3MeHnIMch pu 3ToM
COTIPOTHUBIICHUE CIIUPAJIH, CHJIa TOKA U MOIIHOCTh 3JIEKTPOIIUTKU? HanpskeHne B ceTu ocTaeTcst
HEU3MEHHBIM.




K kaxx10i1 mo3uiinu nepBoro cToidia mo0epruTe COOTBETCTBYIONTYIO MO3HUIIMIO BTOPOTO CTONONA U
3aMUIINATE B TAOJIUILY.

®dusnyeckas BeJIMYMHA N3MeHeHue BeTMUUHBI
A) conpOTHBIICHUE CITUPATH 1) yBenuuuTcs

b) cuna Toka B ciupanu 2) yMEHbILIAeTCs

B) BeIIEsIOIIAsICSI MOIITHOCTH 3) HE U3MEHUTCS

B2. TlocTaBbTe B COOTBETCTBUE (PU3NICCKYIO BEIMUNHY U eIUHUILY ee n3mepenus B CU.
®dusnueckas BeauurHa EMHALIA BEIMYMHBL

A) CKOpOCTb 1) m/c?

b) myth 2) Kr-M/c

B) ummynsc 3) kr-m/c?

I') yckopenue 4) m/c
S)m

K kaxx10ii mo3uuu nepBoro croyidia nogdepuTe COOTBETCTBYIOUIYIO MO3UIIMIO BTOPOTO CTOJIONA U
3aMHIIUTE B TAOIHITY.
Yacrtp 3
C1. JIpa HenoaBuxkHbIX 3apsiaa 0,5 HKin u 4 1Kt HaxonsTest B BakyyMe Ha pacCTOSIHUU 6 CM ApYT OT Apyra.
YeMy paBHa KYJIOHOBCKasl CHJIa B3aUMOJICHCTBHUS MEXy HUMU?
C2. ABTOMOOMITE Maccoi 2 T ABMKETCS 10 BBITYKJIIOMY MOCTY, IMEIOIIeMY paaunyc KpuBu3Hbl 200 M, co
cKopocThio 36 kM/u. HaiinuTe cuily HOpMaabHOTO JaBJICHHS B BEpXHEH TOUKE TPACKTOPHUHU.
C3. Tenexxka Maccoit 2 KT, IBIXKYIIASCS CO CKOPOCTBIO 3 M/C, CTAIKMBACTCS C HETIOIBMKHOU TEIICKKON
Maccol 4 KT u ciremisiercs ¢ Heil. Yemy OynieT paBHa CKOPOCTh 00EUX TENIEKEK MOCIie B3aUMOACHCTBUS?

HUTorosoe TectupoBanue no pusuxe 3a kype 10 kiacca

2 BapHaHT

Yacrsl
Al. Uccnenyetcs nepemenienue 6adouku u jomaad. Moaenb MaTepuaabHOM TOUKH MOXKET
MCIIOJIb30BAThCS JIsl ONIUCAHUS ABUKECHUS
1) TonbKO N0 TN 2) Tonbko 6aboUKu 3) u nomaayu, u 6abo4Ku
4) Hu nomanu, HU 0a60UYKH
A2. CaHKU CheXaJld ¢ OJJHOM F'OPKH U BbEXAJIHM Ha ApYyryro. Bo BpeMs noxbema Ha TOPKY CKOPOCTb CaHOK,
JIBUTABIINXCS IPSIMOJIMHENHO U PaBHOYCKOPEHHO, 3a 4 ¢ u3MeHuiack ot 43,2 km/4 g0 7,2 km/4. [Ipu aTom
MOJIyJ1b YCKOpPEHUs ObLIT paBeH

1) -2,:'5“ M/c? 2) 2,5 m/c? 3) 3,5 m/c? 4) -3,5 m/c?
v, —
C‘ ,
4
2 :
0 : —>
| 2 3 4 1,c

A3. Ha pucynke npeacrtaiieH TpaduK 3aBUCUMOCTH TIPOSKIIMH CKOPOCTH Tesia OT BpemeHu. Kakoii myTh
IIPOLIJIO TEJIO 3a HHTepBal BpeMeHu oT 0 10 3 c?

1)32m 2)20m 3)16m 4)8m

A4. MarepuanpHas TOYKa ABHXKETCS IO OKPYKHOCTHU C IIOCTOSIHHOM 10 MOZYJIIO CKOpOCThI0. Kak
M3MEHHUTCS MOJIYJIb €€ LIEHTPOCTPEMHUTENBLHOTO YCKOPEHHS, €CIIM CKOPOCTh TOUKH YBEIMYUTH B 2 paza?

1) He uzmenuTcs 2) yMeHbIINTCS B 2 pa3a 3) yBenmuuutes B 4 paza  4) yMeHbIIUTCS B 4
pasza

AS. JIerkonoaBM>XHYIO TEJIEKKY Maccoil 3 Kr ToiKaroT ¢ cuiioil 6 H. YckopeHue Tenexku B HHEepLHUaIbHOU
CUCTEME OTCUeTa PaBHO

1) 18 m/c? 2) 1,67 m/c? 3) 2 m/c? 4) 0,5 m/c?

A6. Uenopek Be3 peOCHKa Ha CaHKaX IO TOPU30HTAILHOM JOpore. 3aTeM Ha CAaHKHU CEJI BTOPOM TaKOM ke
pebeHOK, HO YeNTOBEK MPOI0JIKaI ABMKEHUE C TOH K€ MOCTOSHHON CKopocThio. Kak m3mMeHunnach cumia
TPEHHUS TTPU ITOM?

1) He u3meHmnace 2) yBenuuuiach B 2 pasa

3) ymenbmiack B 2 paza 4) ysenuuuiack Ha 50%



A7.Teno mMaccoit 4 Kr IBUKETCS CO CKOpocThio 3 M/c. KakoB ummynbc Tena?

1) 1 xr-m/c 2) 0,75 kr-m/c 3) 24 kr-™m/c 4) 12 kr-m/c

AS8. Manpuuk moadpocun GyrooapHBIN Msid Maccoit 0,4 KT Ha BeICOTY 3 M. Ha cKOITbKO M3MEHUIACh
NOTEHLMaIbHAas SHEeprus Ms4a?

1)4 Ix, 2) 12 Ix, 3) 1,2 Ix 4) 7,5 Ox

A9. Kakoe sBJI€HHE JI0KA3bIBAET, UTO MEXIY MOJIEKYJIAMU JEHCTBYIOT CHJIbI OTTAJIKMUBAHUA?

1) nudpdysus, 2) 6pOoyHOBCKOE JBH)KEHUE, 3) cmauuBaHue,

4) cyiiecTBOBaHUE CUJI YIIPYTOCTH

A10. BuyTpeHHsist 2HEprusi Tejia 3aBUCUT

1) TOJBKO OT CKOPOCTH TeNa 2) TOJIBKO OT TOJIOKEHHUS 3TOTO TeJla OTHOCUTEIBHO APYTHUX TEJl
3) TOIBKO OT TEMIIEpATYyphl TEIA 4) ot Temmeparypsl 1 o0beMa Tea

A11. Yro onpenenser Npou3BeIcHIE 2kT?

1) naBrneHue uaeaapbHOro raza  2) abCONIOTHYIO TEMIIEPATYPy HICATHHOTO Ta3a

3) BHYTPEHHIOIO SHEPTUIO UICANBHOIO raza 4) CpeiHIOI0 KMHETHUECKYH0 SHEPIHI0 MOJIEKYJIb

A12. Temneparypa Tena A pasaa 300 K, remneparypst Tena b pasna 100 °C. Temmneparypa kakoro u3
TEJI TOBBICUTCS MPH TEIUIOBOM KOHTAKTE?

1) Tena A 2) tena b 3) TemnepaTypsl T HE U3MEHSIFOTCS

4) TemrniepaTypsbl TEJI MOTYT TOJIBKO IOHUKATHCS

A13. UneanpHblil a3 nomyuni KonudectBo TerioTsl 300 J[K, 1 BHYTpEHHsIS SHEPTHUs ra3a yBEIMYUIach Ha
100 Ix. ITpu aTOoM

1) ra3 coBepmmn padory 400 x 2) ra3 coBeprmi padory 200 Ix

3) Hax ra3zom coBepuimi padoty 400 Jx 4) Haxa razom cosepiria padory 100 Jx

Al4. K BoasiHOH Kariie, UMeBLIEH 3aps +3e, MpUCcoeAMHIIIACh Kallis ¢ 3apsaaoM -4e. Kakum cran
JIEKTPUUECKU 3apsa 00beAMHEHHOHN Karu?

1) +e 2) +7e 3) e 4) -Te

A15. Ilpu pacuecsIBaHHH BOJIOC IIACTMACCOBON PacyeCKOi BOJIOCHI 3apsiKAIOTCS MOJIOKUTEIBHO. JTO
OOBSICHIETCS TEM, UTO

1) a51eKTPOHBI NEPEXOAT C PaCUE€CKU Ha BOJIOCHI 2) NPOTOHBI NEPEXOJAT C pACUECKH Ha
BOJIOCBI 3) 27EeKTPOHBI MEPEXOIAT C BOJIOC HA PACUECKy 4) mpOTOHBI NEPEXOIAT C BOJIOC HA
pacuecky

A16. Cuna Toka, uayIero 1o NpoBOJHUKY, paBHa 2 A. Kakol 3apsii mpoiaeT 1o npoBoHuKy 3a 10 c?
1) 0,2 Kn 2) 5Kn 3) 20 Kn 4) 2 Kn

A17. DOnexTpuueckas Lenb COCTOUT U3 UCTOUYHMKA TOKa BHYTpEeHHUM conpoTtusieHneM 1 Om ¢ D/1C,
paBHoii 10 B, pe3uctopa conporusinenrem 4 Om. Cuiia Toka B LIETIM paBHA

2A 2)25A 3)10A 4)50 A

Yacrp 2

B1. K koHIIaM JUIMHHOT'O OJJTHOPOAHOI'0 MPOBOAHKKA NpuiokeHo Hanpsbkenue U. [IpoBoxa 3amMeHmn Ha
JPYToH, IJIOMab CEYEHUSI KOTOPOTro B 2 pasa 0oJblile, U MPUIOKWINA K HEMY NpekHee HanpsbkeHue. Uto
IIPOU30MAET IIPU 3TOM C CONIPOTHUBIIEHUEM NPOBOJHUKA, CUIION TOKAa U MOLTHOCTBHIO?

K xaxmao# mo3uiuu nmepBoro cToJiona moadepuTe COOTBETCTBYIOMIYIO MTO3HUIIMIO BTOPOTO M 3AMUIIUTE B

TaONuILy.
®dusnueckas BeIUIMHa N3menenne BenuInHbI
A) conpoTUBIEHUE CTIUpAIIN 1) yBenuuures
b) cuna Toka B crinpanu 2) yMeHbIlIaeTcst
B) BoIIEnsIOMIAsACS MOITHOCTD 3) HEe UBMEHUTCS
B2. IlocTaBbTe B COOTBETCTBUE (PU3NYECKYIO BETUUUHY U eIUHULY ee n3mepenus B CU.
duznyeckas BEIMUNHA Envnnna BenuunHe
A) MIIOTHOCTH 1) m/c?
b) yckopenue 2) kr-m/c?
B) cuna 3) kr/m°
I') 00bem 4) m/c
5)m
K kaxxmoit mo3uiuu nepBoro croiodua noadepuTe COOTBETCTBYIONIYIO TTO3UIIMIO BTOPOTO U 3aIUIINTE B
Ta0HILy.

Yacts 3



C1. /Ipa HenoaBHKHBIX ToYeuHBIX 3apsaa 4 HKn n 6 HKi1, Haxoxsichk Ha paccrostHuM R npyr ot npyra,
B3aumoiecTByI0T ¢ criior F = 135 H. Uemy paBHO paccrosinue R?
C2. ABTOMOOUITE Maccoi 3 T ABMIKETCS IO BBITYKIIOMY MOCTY, HUMEIOIIeMy paaunyc KpuBu3Hbl 300 M, co

CKOpocThiO 54 kMm/4. Haiinure cuimy HOpMaJIbHOTO TaBJICHUS B BEPXHEH TOUYKE TPACKTOPUH.

C3. Yenosek Maccoii 70 Kr IpbeITHYI ¢ Oepera B HEMOIBHKHYIO JIOJIKY, HAXOSIIYIOCs y Oepera, co
CKOpOCThIO 6 M/c. C KakoW CKOPOCTBIO CTAHET JIBUTATHLCS JIOJIKA BMECTE C YEIIOBEKOM, €CITH Macca JIOIKU

35 kr?

MTorosaa KOHTPO/bHAA paboTa 3a Kypc 11 Knacca (NpodunbHbLIN YPOBEHD).

Llenb: npoBepuTb yCBOEHME MaTeprana; OLEeHUTb 3HAHUA YYaLLUXCA

Yposnu croocnocmu 3a0anuii: b— 6asoewuii; 11— nogvliwennwiii

Ne IIpoBepsieMblii 31eMeHT Kons! Kons! YposeHb MakcuMaIbHbII IIpumepn
coaepKkaHusd nposepse- NMpoBEPsAEMbIX CJIO0KHOCTH 0aJI1 3a 0€ BpemMs
MBIX TpeﬁOBaHl/lﬁ K BbIINIOJTHEHUE BbIIIOJIHE
3JIEMEHTOB YPOBHIO IO~ 3aJaHusA HHUA
coaep- TOTOBKH (110 3alaHusA
JKaHus (1o koaudukaro-
Koau- py)
¢pukartopy)
Yacrp 1
1 | PaBHomepHOE 113-1.16 1,21-24 b 1 2
MPSIMOJIMHEHHOE JIBYDKCHUE,
PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBYDKEHUE,
JIBUKCHHE 110 OKPY>KHOCTH.
2 | 3akonsl HeroToHa, 3aKoH igé 123- 11,2124 b 1 2
BCEMUPHOTO TATOTEHMS, | 131 143
3aKkoH ['yka, cuia TpeHus.
3 | Ycosue paBHOBeCHs igg ] 1;25 1,2.1-24 b 1 2
TBEpJIOTO  Tella, 3aKOH | 155
[Tackans, cuna Apxumena,
MaTeMaTHYeCKUU u
MPYKUHHBIN MasITHUKH,
MEXaHHYECKUE BOJIHBI, 3BYK.
4 | Mexanuka 11-15 1,24 b 2 3
(vemanosnenuecoomeemem
8us medcoy epagpuxamu u
Qusuueckumu BerUUUHAMU,
MmedHcoy Quzuneckumu
BeUYUHAMU U hopmyamu).
5 | Pabora B TepMOAMHAMUKE, ggg 2310 1,21-24 b 1 2
TIEePBBIN 3aKOH
TEPMOAUHAMUKH, KIIJI
TEIJIOBOM MAIITHHEI.
6 | Or"HocurenpHas BiIaxHOCTh | 2.1.13, 1,21-2.4 b 1 3
BO3/yXa, xommuectso | 2.1.14,
TEIUIOTHI. 2.2.4,
2.2.5,
2.2.11
7 MKT, TepMoguHamuka | 2.1, 2.2 2.4 b 2 2
(obwsicnenue s61eHull,
uHmepnpemayusi




pe3yrbmamos ONnvIMoa,
NPEeOCMABIEHHbIX 8  BUOe
maoauysbl ULU 2paghukos).
8 | Ipunuun  cymepnosumuu | 3.1.4, 1,2.1-24 b 1
AJIEKTPUUECKUX MOJIEH, 3.1.6,
MarduTHOE oJje 3.3.1,
MIPOBOJIHUKA C TOKOM, CHJIA 3.3.2-
Awmrmepa, cuna Jlopenma, | 3.3.4,
MIPaBUIIO Jlenna 3.45
(onpeoenenue
Hanpasiexus).
9 | [ToTok BekTOpa MarHUTHOMN 3.4.1, 1,21-2.4 b 1
WHYKITWH, 3aK0H 3.4.3,
AJIEKTPOMAarHUTHOU 3.44,
WHIYKITUW dapanes, 3.4.6,
UHAYKTHBHOCTB,  dSHeprus | 3.4.7,
MarHUTHOTO TOJIS KaTYIIKU 3.5.1,
C TOKOM, KoJieOaTelbHbIN 3.6.2-
KOHTYp, 3aKOHBI OTPaKCHUS 3.6.4,
U TpeloMIIeHus cBera, xox | 3.6.6-
Jy4eH B JIMH3E. 3.6.8
10 | [InanerapHas monmenb | 5.2.1, 1.1 b 1
atoma. Hykinonnas monenb 5.3.1,
a1pa. SnepHble peakluu. 5.34,5.3.
6
11 | Mexanuka — kBaHToBas | 1.1-5.3 2.5 b 1
busuka (Memoovl HayuHo20
NO3HAHUSL).
12 | DnemeHTBl  acTPOPU3UKU: IT 2
ConneuHas CHCTEMa,
3BE3/Ibl, TAJTAKTUKH.
Yactp 2
13 | Mexanuka, wmonekynspras | 1.1-1.5, 2.6 IT 1
du3uka (pacuemnasn | 2.1,2.2
3a0aua).
14 | DnexTpoauHAMHUKA, 5.1-5.3 2.6 I1 1
KBaHTOBas busnka
(pacuemnas 3aoaua).
Bcero 3agannit 14, n3 HUX
ITo ypoBHio cnoxknoctu: b -11, IT -3
OTBeThI
Ne Bapmuanr 1 Bapuanr 2
1 - 4 m/c? -2 M/c
2 8 2,5
3 15 15
4 2356 24
5 33 45
6 90 2
7 45 13
8 3 4
9 4 1
10 5 2,5
11 86 33




12 0,800,05 7581
13 23 12
14 17 m/c lc
15 100 m/c 55B

PexomenayemMasi mKajia OneHUBAHUS:
16-17 GamioB - «5»;
12-15 6annos- «4»;
8-11 6amos - «3»;
7 6amIoB U MEHEE - «2».
Bapuanr 1
3aganue 1

Ha pucynke npuBeaéH rpaguk 3aBUCHMOCTH IPOEKIIMH CKOPOCTH TeJa Vx OT BPEMEHHU.
/
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Ornpenenurte NPOEKIINIO YCKOPEHUS 3TOTO TeJla ax B MHTepBajie BpeMeHu oT 15 10 20 ¢. OTBeT BhIpa3uTe B

M/c2.

OTBerT:

3aganue 2

STTSTOS

R T e i e e S

Ha rmankoit ropu3oHTaqpHOM MOBEPXHOCTH JIeKaT ABa Opycka, coeluHEHHbIe NErkoi mnpyxkuHoil. K
Opycky Maccoil m= 2 Kr MNpUKJIAABIBAIOT IMOCTOSHHYIO CHIly, paBHylo mo moaymo F= 10 H u
HAIpPaBJIEHHYIO TOPU30HTAJIBHO BJOJb OCH MPYXHHBI (CM. pHUCYHOK). Ompenenutre MOAYIb CHIIbI
YIIPYTOCTH TIPY’KHHBI B MOMEHT, KOTJIa 3TOT OPYCOK JIBHKeTCs ¢ yckopenueM 1 m/c?,

Ortser:

3aganue 3

['unpoakycTHK, HaxOsAIIMICS HA Kopablie, MeperoBapuBaeTcs Mo paluu ¢ MaTpoCOM, HaXOISAIIMMCS Ha
nogke. Bo BpeMst pa3roBopa MaTpoC HAHOCHUT yAap TaeYHBIM KIIFOYOM IO KOPIYCY CBOEH JIOJKH. 3BYK OT
9TOr0 yJapa TUIPOAKYCTHK CHayala CIBIIUT dYepe3 panuto, a depe3 10 cekyHm — uepe3 CBOIO
THJIPOAKYCTHIECKYI0 ammapatypy. CumTas, 94To BTOPOW 3BYK PAaCIpPOCTPAHSAETCS B BOJIE CO CKOPOCTHIO
1500 m/c, HaliguTe pacCTOsIHUE MEX Ty Kopabném u noakoi. OTBET MPUBEIUTE B KHIIOMETPaX.

OrTBer:

3amanue 4

YcTaHOBHTE COOTBETCTBUE MEKY OMUCAHUEM MIPUOOPOB U UX HA3BAHUSIMHU: K KaXJI0OMY JIEMEHTY TIEPBOTO
cToJsidria moa0epuTe COOTBETCTBYIOIIMM 3JIEMEHT M3 BTOPOTO W BHECHUTE B CTPOKY OTBETOB BHIOpAHHBIC
1Pl IOJT COOTBETCTBYIOIIKUMHU OYKBAMH.

OITMCAHME ITPUBOPOB HA3BAHMUE ITPUBOPOB
A) IIpubop, U3mMepsIoNiA MTHOBEHHYIO 1) rurpometp

CKOpOCTb Tena 2) cnuaoMeTp

B) Ipu6op, nzmepsronmii cuiy, 3) auHaMoMeTp
JIEUCTBYIOIIYIO Ha TeJla 4) u3MepuTenbHas JTHHEHKa
B) I1pu6op, n3mepstomnuii yckopeHue 5) akcenepomeTp

I') [Ipubop, nzmepsroniuii atmocdepHoe 6) 6apoMeTp-aHEPOU/T
JIaBJICHHUE

OrtBerT:



3amanue 5

Temneparypa xonoamibHuKa TeroBoi Mamuubl 400 K, Temriepatypa HarpeBatens Ha 200 K 6ombine, uem
y xosoauiapHuKa. KakoB MakcumanbHo Bo3MoxkHBIM KITJ[ Mammus1? (OTBeT gaiiTe B MpOLIEHTAX, OKPYTJIUB
IO TICJIBIX.)

Ortger:

3amanue 6

OtHocuTenbHAsT BIKHOCTh BO3AyXa B COCyHe, 3aKkpblToM mnopiiHeMm, paBHa 30 %. KaxoBa Oyner
OTHOCHUTEIIbHAS BIAXKHOCTh, €CIIU TIEPEMEIICHUEM TMOPITHSI 00BEM cOCya IPH HEU3MEHHON TeMIiepaType
yMeHbIIUTH B 3 paza? (OTBET 1aTh B MPOIEHTAX.)

Ortser:

3ananue 7

B nByx 3aKphITBIX COCyIax OAMHAKOBOro o0béma (1 muTp) 4 a4
HAarpeBaloT JABa pa3iuuHbX raza — 1 u 2. Ha pucynke  , ,:

[I0OKa3aHbl 3aBUCUMOCTH JaBJICHUSA P 3TUX ra30B OT BPEMEHU 1.
W3BecTHO, YTO HavyalbHBIE TEMIIEpaTypbl Ta30B ObLIU I

1,50
OJIMHAKOBBI.
BriOepure aBa BEpHBIX YTBEPKICHHS, COOTBETCTBYIOIIHE 4
pe3ynbTaTaM 3THX SKCIEPUMEHTOB. 0.75
1) KonuyectBo BemiecTBa MEpPBOTO Tra3a MEHbIIE, YeM 0

20 40 G0 l_.f MIHH
KOJIMYECTBO BEHICCTBA BTOPOIO rasa. '

2) Tak Kak IO YCJIOBHUIO SKCIIEPUMEHTA Ta3bl UMEIOT OJMHAKOBbIE 00BEMBI, 2 B MOMEHT BpeMenH t = 40
MHUH OHU MMEIOT U OJIMHAKOBBIC NTABJICHUS, TO TEMIIEPATyphl STHUX ra30B B 3TOT MOMEHT BPEMEHHU TaKKe
OJIUHAKOBBI.

3) B moment Bpemenu t = 40 MuH Temnepatypa raza 1 Oonbliie TemnepaTypsl raza 2.

4) B nporiecce MpoBOAMMOTO SKCIIEPUMEHTA BHYTPEHHSISI SHEPT sl 000MX ra30B yBEJINYUBAETCS.

5) B nporiecce mpoBoauMOTO KCIIEpUMEHTa 00a ra3a He COBEPIIAOT padoTy.

OTBerT:

3amanne 8
Ha pucynke nzo0pakeH mpOBOJIOYHBIN BUTOK, [0 KOTOPOMY TE€UET JECKTPUUECKUM
TOK B HaIpaBJEHHUM, YKA3aHHOM CTPEJIKOW. BUTOK pacrionokeH B BEPTUKAIbHOMN
4, MJIOCKOCTH. Touka A HaXOAUTCA HAa TOPU3OHTAIBHOW MPSMOM, MPOXOASAIIEH yepes
LEHTP BUTKA NEPHEHANKYJISIPHO €ro miockoctu. Kak HanpaBiieH BEKTOP UHIYKLIUU
MarHUTHOTO TIOJIS TOKA B TOUKe 47

1) BepTUKaAJILHO BBEPX

2) BEpTUKAJIbHO BHU3

3) TOpU30HTAILHO BIIPaBO
4) ropu30HTAIILHO BJIEBO
Ortser:

3aganue 9

Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH CHUJIbI TOKa OT BPEMEHH B
AIIEKTPUYECKON LIENH, MHAYKTUBHOCTHh KoTopoil 1 MI'H. Onpenenurte MoayIb
OJIC camonHAyKIUK B MHTEpBasie BpeMeHu oT 15 1o 20 c¢. OTBeT BhIpa3uTe B
MKB.

Otser:

]D._ - - ——— T T




3ananme 10
CBeTOoBOM MyYOK NEPEXOAUT U3 BO3/IyXa B CTEKJIO (CM. pUCYHOK).

YTo mpoUCXOAMT MPHU 3TOM C YACTOTOM JIEKTPOMArHUTHBIX KOJeOaHHH B CBETOBOW BOJIHE, CKOPOCTBIO
UX paclpoCTpaHEHUs, JJIMHON BOJIHBI?

JI1s1 KaXK0M BEJIMYMHBI ONPEACIIUTE COOTBETCTBYIOIUI XapaKTep U3MEHEHUS:
1) yBenuuuBaercs;
2) yMEHBIIAETCS;

3) HE U3MEHSsIeTCHI.

3anummre B TaOuUIly BBIOpaHHBIE UGBl A Kaxaoi ¢uzndeckoi BenmuuHbl. Lludper B oTBeTe
MOTYT IIOBTOPATHCS.

Yacrora | CkopocTs | JlJIMHA BOJIHEI

3aganue 11

B pesynbrare HECKONBKHX 0- U f-pacriajioB SApO ypaHa U npeBpamaercss B siipo CBHUHIIA Pb.
Omnpenennure KOTHMYECTBO 0-PACMaOB U KOJIMYECTBO f-pacnaZoB B ATOW PeaKIuu.

KomuuecTBo a-pacnanos | KomnuecTBo f-pacnanos

OrtBer:

3ananue 12

3anunmMre pe3yabTaT U3MEPEHHUs TOKa, yYUTHIBAs, YTO

MOTPEIIHOCTh paBHA IieHE JeneHus. lleHwsl aeneHus \ﬂ\“"l'“h ,
amriepMeTpa ykaszaHbl B amriepax. B oTBere 3ammimiure '\:\‘ ’ s
3HAUEHUE U MOTPEIIHOCTH CIUTHO 0e3 mpobena. 0 A 1
OTtBeT:

3aganue 13

Ha pucynke nmpuBeeHO cxeMaTHUeCKOe U300paKeHHE COTHEYHOW CHCTEeMBI. [IaHeThl Ha STOM PUCYHKE
o6o3HaueHbl nHU(ppamu. BeibepuTe W3 NPUBEIECHHBIX HUXKE YTBEPXKICHUU 06a BEPHBIX, U YKAKUTE HX
HOMeEpa.



1) [Inanera 5 coCTOUT, B OCHOBHOM, U3 TBEP/IbIX BEILIECTB.

2) Temmiepatypa Ha maHete 4 koneonercst ot —70 °C go 0 °C.
3) Ilnanera 2 HE UMEET CITyTHUKOB.

4) IInoTHOCTH TUTAaHETHI 7 OJIM3KA K IJIOTHOCTH 3EMIIH.

5) [Inanera 6 He UMeeT aTMOC(EPHI.

OtBer:

3amanmne 14

Toueunoe Ttemo OpomeHo mmox yriaoMm 45° K ropu3oHTy co ckopocteio 20 wm/c. IlpeneOperas
COTMPOTHBIIEHUEM BO3/YyXa, OMPEAeNUTe MOIYIb CKOPOCTH 3Toro tena uepe3 0,47 ¢ mocne Opocka. OTBeT
BBIPA3HUTE B M/C OKPYTIIUTE JIO IIEJIOT0 YUCIIA.

OTBeET:

3amanmne 15

[Tygok »yeKTPOHOB MajaeT MEPIEHAMKYISAPHO IU(GPAKIMOHHON pemérke ¢ mepuoaoMm 14,4 mxm. B
pesyibrare Ha (POTOIUIACTHHKE, pAaclOJIOKEHHOM 3a pemérkoil mnapaienbHo eH, Qukcupyercs
JUupakMOHHAs KapTUHA. YTOJ K HAIpaBJICHUIO MaJeHUs My4Ka, IM0J] KOTOPhIM HaOJI0aeTcsl MEepBbIN
IJIaBHBIA AudpakMoHHBIH MakcuMyM, paBeH 30°. Uemy paBHa CKOpOCTb 3JIEKTpOHOB B Iyuke? OTBer
BBIPA3HUTE B M/C U OKPYTJIUTE IO JECSATKOB.

OTBeT:

Bapmunanr 2
3apanue 1
Ha pucynke mnokazan rpaduk 3aBUCUMOCTH OT BpEMEHU
s MPOEKINHU CKOpPOCTH Tena. Kakosa v.. M/ch
MPOEKIHUs YCKOPEHUsI 3TOro Tejla B WHTEpBaje 12 ) BpEMEHU
ot 4 no 8 c?

OTBer: 8
4 \

0 2 4 6 8 10 f.c

3aganue 2

Bbpycok mMaccoil 5 Kr MOKOUTCS Ha IIEPOXOBATOM TOPU3OHTAIBHOM cToje. KoapuimeHt tpeHus Mexmy
MOBEPXHOCTBIO OpycKa M MOBEpXHOCThIO cToia paBeH 0,2. Ha 3ToT Opycok AEHCTBYIOT TOpU30HTAIBHO
HamnpasjieHHOH cuioit 2,5 H. Uemy paBHa 110 MOyJIFO BOZHUKAIOIIAS IIPU 3TOM CHJia TpeHUs?

Ortser:

3amanmne 3

Ha paccrostauu 510 M ot HaOmoaarens paboune BOMBAIOT CBaM C TOMOIIBIO Korpa. Kakoe Bpemst poraér
OT MOMEHTa, Korja HabJrojarenb YBUAWT yJaap KOIpa, 10 MOMEHTA, KOTJa OH YCJBIIUT 3BYK ynapa?
CxopocTh 3ByKa B Bo3nyxe paBHa 340 m/c. OTBET BhIpa3uTE B C.

Ortser:




3amanue 4

YcTaHOBHUTE COOTBETCTBUE MEXKIY (DU3MUECKUMH BETMYMHAMU U Tipubopamu i ux uzMepenus. K
KQKI0W TO3UINH ITEPBOTO CTOJIONA MO0EPUTE HYKHYIO MO3UIIMIO0 BTOPOTO U 3aIHUIINATE B TAOIHUITY
BBIOpaHHBIE ITU(PHI TO]T COOTBETCTBYIOMUMH OYKBaMHU.

OU3NYECKUE BEJIMUYMHBI [TPUBOPBI

A) YacroTa xoneOaHuii MasTHUKA 1) Junamometp

b) AMmnutyna konebaHuid MasTHUKA 2) Cexynnomep
3) Amnepmerp
4) Jluneiika

Ortser:

A b

3ananme 5

l'a3 B HEKOTOpPOM Mporecce OTAal KOJUYEeCTBO TEIUIOTHI 35 JIK, a BHYTPCHHSISI SHEPrUs raza B ITOM
nporuecce yBennumiachk Ha 10 [Ix. Kakyto paboTy coBepimiau Haj razoM BHemHue cuibl? (OTBET naTh B
JOKOYIISIX. )

OTBeT:

3ananme 6

Tépmoe Teno octeiBaeT. Ha pucyHke mnpeacraBieH TpaduK 3aBUCUMOCTH TEMIIEpaTyphl Tela OT
OTJIAaHHOTO UM KOJIMYECTBa TEIUIOTHI. YjaenbHas TerioéMkocTth Tena 500 JIx/(kr-K). Yemy paBHa macca
tena? (OTBeT AaTh B KUJIOTpamMMax. )

Otser:

3ananme 7

Ha rpaduxe npencraBieHsl pe3ynbTaThl H3MEPEHUS KOJIMYECTBA TEIUIOTH Q, 3aTpaueHHOr0 Ha HarpeBaHHe
1 Kr HEKOTOpOro BeLIeCTBA, MPU PA3IMUHBIX 3HAYEHUSAX TeMmepaTypsl t aToro BemiectBa. [lorpemHocts
u3MepeHus konumuectBa TeroTel AQ = £500 [k, remnepatypst At =42 K

Q, k]l A

50 L.

40

30

20 8|
10
pl B X

20 40 60 80 100 ©°C

Bri6epu aBa yTBep:KI€HUS, COOTBETCTBYIOIINE PE3yIbTaTaM 3TUX U3MEPEHHI.

1) YaenpHas TermnoéMKocTh BemecTBa npuMepHo paBHa 600 J[x/(kr-K)

2) dns narpeBanus 10 363 K aHeooxoaumo coodumuts 6onbie 50 kJ1x.

3) IIpu oxnaxxnennn 1 xr BemecTBa Ha 20 K Beimenutces 12000 [Ix.

4) 1nsa narpeBanus 2 kr BemiectBa Ha 30 K Heobxomumo cooOmuth npumepHo 80 kJ1x.
5) YaenbHas TETUIOEMKOCTD 3aBUCHUT OT TEMIIEPATYPHI.

OtBeT:



3ananmue 8

K marnuTHON cTpenke (CEBEpHBIM MOIIOC 3aTEMHEH, CM. PUCYHOK), KOTOpash MOYET IOBOPAYMBaThHCS
BOKPYT' BEPTUKAJIBHOW OCH, NMEPIECHIUKYJISIPHON TJIOCKOCTH YEpPTEkKa, MOJTHECTH MOCTOSHHBIA MOJIOCOBOM
MAarHur.

IIpu sTOM cTpenka

1) moBepHeTcs Ha 180°

2) noBepHeTcs Ha 90° o yacoBoit cTpenke

3) moBepHeTcs Ha 90° MPOTUB YaCOBOM CTPEIKU
4) ocraHercsl B IPEKHEM I0JI0KEHUU

Otser:

3aganue 9

[To mpoBOJIOYHOM KaTyIIKE MPOTEKAET MOCTOSIHHBIM 3JeKTpuyeckuili Tok cuioi 2 A. Ilpu 3TOoM mOTOK
BEKTOpa MarHUTHOW WHAYKLUU 4Yepe3 KOHTYp, OTpaHUYEHHBbI BUTKAMM KaTyIIkH, paBeH 4 MB6. Uemy
OyJeT paBeH IOTOK BEKTOpa MarHUTHOW MHAYKIIMU 4Yepe3 3TOT KOHTYp (B MBO), ecnu o karymike Oyner
MPOTEKATh MOCTOSHHBIN AJEKTPUUECKUM TOK cuioit 0,5 A?

Ortger:

3agaunne 10

Jlyd cBera majgaer Ha TpaHHUIY pasjena «CTEKIO0 — BO3ayX». Kak HM3MEHATCS NpH yBEIMYECHUH
MOKa3aTeNsl MPEJIOMIIEHUST CTEKJIa CIECAYIOINE TPU BEJIWYMHBL JJIMHA BOJHBI CBETa B CTEKJE, Yrol
IPEOMJIEHUS, YTOJI OJIHOT'O BHYTPEHHETO OTPasKEeHUs?

JIns1 KaXa0¥ BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIUI XapaKTep H3MEHEHUS:
1) yBenuuures;
2) yMEHBIINTCS;

3) HE UBMEHHTCH.

3anumuTte B TaOMMIy BbIOpaHHbIE HUGPBI A8 Kaxaou ¢uzuueckoil BenmuuHbl. Ludper B oTBeTe
MOTYT ITOBTOPSATHCS.

JInrHa BOJIHBI VYron Yroma nojaHoro
CBETa B CTEKJIE | TPEJIOMJICHUS | BHYTPEHHETO OTPaKEHUS

OTtBeT:

3axanue 11

Onpenenurte 4ucao NPOTOHOB U HEUTPOHOB B ATOMHOM $JIp€ HEU3BECTHOTO 3JeMEHTa X, YYaCTBYIOIIETO B
SAIEpHON peaknuu B oTBeTe 3amuImuTe YHUCIO MPOTOHOB W YUCIO HEUTPOHOB CIUTHO 0O€3 3HAKOB
MpENUHAHUS MEXKy HUMHU.

Hucno npoToHOB Yucio HeUTPOHOB

OrtBer:

3amanue 12



C  mnomompio  GapoMeTpa  MPOBOJMIHCH
u3MepeHus: arMochepHOro aaBieHus. Bepxuss
mkana Oapomerpa mporpagyupoBana B rlla, a
HIDKHSS 1IKajla — B MM pT. cT. [lorpeurHocts
U3MEPEeHUIl JaBJCHUs paBHA I[IEHE JICJIICHUS
HIKansl 6apoMerpa. 3anuilIuTe B OTBET BETUUYHHY
aTMOC(EpHOTO JIaBJICHUS, BEIPA)KEHHOTO B MM PT.
y4€TOM TIOTPEIIHOCTH H3MepeHuil. B  oTBete
3alUIIATE 3HAYCHUE W MOTPEUIHOCTh CIUTHO 0e3

npoberna.

Ortser:

3apanme 13

PaccmotpuTe Tabnuiry, coepikainyro CBeICHHS O IPKHUX 3BE3IaX.
Hammenopamne | Temmepartypa Macca Pamayc IInoTHOCTE IO

3Be3EI MIOBEPXHOCTH, (B Maccax (B pamuycax | OTHOIIEHHIO
K CormHia) Comema) K IUTOTHOCTH
BOIEI

Anpaedapan 3600 5.0 45 7.7-10"
¢ Bozmmuero B 11 000 10.2 3.5 0.33
Kanexta 5200 33 23 4-10~
Purens 11200 40 138 2-107
Cupryc A 9250 2.1 2.0 0.36
Cupuyc B 8200 1 2-107 1.75 - 10°
Comane 6000 1.0 1.0 14
o ITeHTaBpa A 5730 1,02 1.2 0.80

Bribepure 1Ba yTBEp)KIEHUS, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTHKAM 3BE3.

1) 3Be3ga Cupuyc A OTHOCUTCS K 3BE37aM IVIaBHOM MOCIIEI0BAaTENbHOCTH Ha Auarpamme ['epummpyHra —
Peccenna.

2) 3Be3na Purenb OTHOCUTCS K CBEPXTUTAHTAM.

3) Hame CounHlle MMeeT MakCHUMAJbHYIO Maccy JJis 3BE3]1 TJIaBHOM MOCIIEA0BATEIbHOCTH Ha JarpaMme
I'epummpynra — Peccena.

4) 3Be3na Cupuyc B oTHOcHTCs K 3BE3/1aM IIIaBHOM MOCIIe10BaTeIbHOCTH Ha quarpaMMme I epummpysra —
Peccena.

5) 3Be3na LlenTaBpa A oTHOCHTCS K O€TIBIM KapHKaM.

OTBerT:

3aganue 14

Kamenp 6pocunu BepTUKaIbHO BBEPX C HA4aIbHOUW CKOpocThio 20 m/c. Uepe3 kakoe MUHUMAIbHOE BpeMst
nocie Opocka KHHETHYEeCKast SHEPTUsl KaMHsI yMEHbIIUTCS B 4 paza?

OTBeT:

3ananme 15

[ToTok poToHOB BHIOMBaET M3 MeTaia (OTOAIEKTPOHBI, MAKCUMalIbHAsl KUHETUYECKasi SHEPTUs KOTOPBIX
10 »B. DHeprus ¢potoHOoB B 3 pasza 6onble paboThl BbIxoaa (HoTodaeKTpoHOB. KakoBa sHeprust GoToHOB?
OtBet npuBenuTe B 3B.

OrBer:




