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VYuutens beikoBa Anacracus BuktopoBHa

[IporpamMma pa3paboTana B COOTBETCTBUHM M Ha OCHOBE
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npotokosia No 1/20 ot 04.02.2020) http://fgosreestr.ru/; Paboueli mporpammbl K
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Ilnanupyembie pe3yJibTATHI OCBOCHHUS Y4e0OHOI0 NpeaMera
JIMYHOCTHBIMU pe3yabTaTaMH 00y4YeHUsl (PU3UKE B OCHOBHOM LIKOJIE SIBIJISIOTCS:

e chopMHUPOBAHHOCTH MO3HABATENIbHBIX MHTEPECOB HA OCHOBE PAa3BUTUS MHTEIJICKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN ydaluxcs;

e yOeXIEHHOCTP B BO3MOXXHOCTH IIO3HAHHMSA NPUPOABI, B HEOOXOAWMOCTH Pa3yMHOTO
WCIIOJIb30BAaHUS JTOCTH)KEHUN HAyKW W TEXHOJOTUH JUIsl JabHEHIIEro pa3BUTHS YeIOBEYECKOIrO
o0miecTBa, yBa)K€HHE K TBOpLAM HAayKM W TEXHUKH, OTHOIIEHHE K (U3UKE KaK 3IEMEHTY
o011e4e0BeYecKoil KyJIbTYypHI;

®  CaMOCTOATEIHHOCTH B IPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUN

® TOTOBHOCTH K BBIOOPY >KM3HEHHOTO IyTH B COOTBETCTBHU C COOCTBEHHBIMU HMHTEpPECAMH M
BO3MOKHOCTSIMH;

e MoTuBamUs 00pa30BaTENbHOW  JEATENIFHOCTH  HIKOJHHUKOB HAa  OCHOBE  JIMYHOCTHO
OpPUEHTHPOBAHHOTO MOAX0/1a;

e (opMuUpOBaHME LIEHHOCTHBIX OTHOUICHHH OpPYyr K APYTYy, YUWUTENI0, aBTOpaM OTKPBITUH U
M300peTeHUH, pe3yibTaTaM 00yUYeHUsI.

o YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOUIEHHM MEXAy Y4YUTeJIeM M €ero yueHUKaMH,
CIOCOOCTBYIOIIUX TIO3UTHUBHOMY BOCHPHUATHIO YYallUMUCA TPEOOBAaHUW M TPOCHO YyUyuUTens,
NPUBJICUYCHUIO WX BHHMaHUS K o0OCyXgaeMoii Ha ypoke HHGOpMAIMH, aKTUBU3AIUH WX
Mo3HaBaTENbHOM AearenbHocTH (1);

J noOy>KJACHNE IIKOJIBHUKOB COOJIIOJaTh HA YPOKE OOLICTPUHATHIE HOPMBI IOBEICHMUS,
npaBujia OOIMIEHUS CO CTapIIUMH (YYUTEISIMH) M CBEPCTHUKAMH (ITKOJIBHUKAMH), TMPUHIIUATIBI
y4eOHOM TUCIUILTUHBI U caMoopraHu3anuu (2);

o NpUBJICUYCHNE BHUMAHUS HIKOJHHUKOB K HEHHOCTHOMY AacCIHEeKTy H3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3anus uX paboThI C MOTyYaeMOi Ha YPOKE COIMAIbHO 3HAUMMOU MH(pOpMaIei —
WHUIIMAPOBAHUE €€ OOCYXKICHHUS, BBICKA3bIBAHUS YYALIMMHUCS CBOETO MHEHHMS IO €€ TOBO.Y,
BBIPaOOTKH CBOETO K Hel oTHomeHus (3);

o UCIOJIb30BaHNE BOCMUTATENBHBIX BO3MOXHOCTEH cOAepKaHHUS YYEOHOro IMpeaMera uyepes
J€MOHCTPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOI'O, TPAXJAHCKOTO TMOBEICHHS, IPOSBICHUS
YeJIOBEKOIIOOUsS U JA00pOCEpICUHOCTH, 4Yepe3 MOoA0O0p COOTBETCTBYIOIIMX TEKCTOB JI UTECHHUS,
3a7a4 JJIs pelIeHus], MpoOJIEeMHBIX CUTYAIHid 11 00CykIeHus B kiacce (4);

o NPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (HOPM paOOTHI yUAIIUXCS: MHTEIICKTYAIBHBIX HI,
CTUMYJUPYIOUINX [O3HABATEIbHYI0O MOTHBAIMIO IIKOJbHUKOB; ITUCKYCCHM, KOTOpBIE [alOT
yUYaIlIuMCsl BO3MOXHOCTh TNPHOOPECTH OIBIT BEIEHHS KOHCTPYKTHBHOTO JHAJIOTa; TPYIMIIOBOU
paboThI UM pabOTHI B Mapax, KOTOPBIEC y4aT MIKOJFHUKOB KOMaHAHON paboTe U B3aMMOCHCTBHIO C
Opyrumu aetbmi (5);

o BKJIIOUEHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPbIE TOMOTAIOT MOEP>KaTh MOTHUBALIUIO JIeTel
K TIONlyYeHUIO 3HAHWHW, HaJaXUBAHHUIO TO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOIICHHWH B Kiacce,
MOMOTAIOT YCTaHOBJICHHUIO TOOpOKeNaTeNbHON aTMocdepsl BO BpeMs ypoka (6);

o opranmzanusi medcTBa MOTHBUPOBAHHBIX M APYIAUPOBAaHHBIX ydYallUXCsS HaA UX
HEYCNEBAOIIMMHA  OJHOKJIACCHUKAMH, [aIOIIEro IIKOJbHUKAM COIMATbHO 3HAYHUMBIH  OMBIT
COTPYJIHUYECTBA U B3aUMHOM noMo1uu (7);

o MHUIMUPOBAHUE U TOJAJIEP)KKA HCCIEA0BATEIbCKON NEATENBHOCTH IIKOJIBHUKOB B paMKax
peanuzalii UMHU WHIUBUAYAJIbHBIX M TPYIMOBBIX HMCCIEAOBATEIbCKUX TMPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXXHOCTh TMPHOOPECTH HABBIK CAMOCTOSITENIFHOTO PEIICHUS TEOPETHYECKOU
Mpo0JieMbl, HaBBIK T€HEPUPOBaHUS U O(OPMIICHUS COOCTBEHHBIX HJCH, HABBIK YBaKUTEIHHOTO
OTHOIICHHUS K YYXXHUM HAesIM, OQOPMIEHHBIM B paboTax Jpyrux HCCIeIoBaTesei, HaBbIK
MyOJUYHOTO BBICTYIUICHUS TIEpell ayIUTOpUEH, apryMEHTHUPOBAHUS M OTCTAaMBaHUS CBOCU TOUYKH
3penus (8).



IIpenmeTHbIMHU pe3yJibTaTaMu 00yUCHHS (PU3UKE B OCHOBHOM IITKOJIC SIBIISTFOTCS:
* NOHMMAaHHE WM CIOCOOHOCTH OOBSICHATHL cieayrolmue (U3NUecKue SBICHUA: CBOOOJHOE
MajieHue TeJ, SBJICHHE WHEPIHH, SIBJICHHE B3aMMOJCHCTBHS TeJ, KojeOaHWs MaTeMaTHUYeCKOTO U
MPY)KUHHOTO MAasTHUKOB, pE30HAHC, aTMocepHOe MdaBJICHWE, IUIaBaHWUE TeJ, OOJbIIas
CKUMAEMOCTh Ta30B U MaJyasl COKMMAEMOCTh KUAKOCTEH M TBEPABIX TEJ, UCHAPEHUE >KUIKOCTH,
IUTABJICHUE W KPUCTAJUTH3AIUS BEIIECTBA, OXJIKICHUE JKUIKOCTH NMPU HcmapeHuu, nauddyswus,
OpOYHOBCKOE [BWXXEHHE, CMadMBaHHUE, CIOCOObI W3MEHEHHs BHYTPEHHEH »HHEpruM Tena,
3JICKTPHU3ALIMS TEJI, HAarpeBaHUE TPOBOIHUKA IIIEKTPUUECKUM TOKOM, SJICKTPOMArHUTHASI MHIYKITHS,
o0Opa3oBaHHe TeHHU, OTPAKEHUE U MPEJOMIICHUE CBETa, AUCIIEPCHUS CBETA, U3ITyUYEHHE U TMOTJIOIIECHHE
SHEPTUH aTOMOM BEIIECTBA, PAIUOAKTUBHOCTD;
e yMeHHe HU3MepPATh U HAXOAUTh: PACCTOSIHMS, IPOMEKYTKH BPEMEHHU, CKOPOCTb, YCKOPEHHE,
Maccy, TNIOTHOCTh BEIECTBA, CHUITY, pabOTy CHIIbI, MOITHOCTb, KHHETHYECKYIO M MOTEHIUATbHYIO
sHepruto, KIIJI HakIOHHOM IIOCKOCTH, TEMIIEpaTypy, KOJHMYECTBO TEIUIOThL, YIEIbHYIO
TEIJIOEMKOCTh BEIIECTBA, YJEIbHYK TEIUIOTY IUIABJICHUs BEILIECTBA, BIAXHOCTh BO3/AYyXa,
aTMoc(epHoe TaBICHHE, CHITY ICKTPUIECKOTO TOKA, HANIPSHKCHUE, DJIEKTPUICCKOE CONPOTHBIICHHE
MIPOBOAHHKA, pA0OTY U MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE U ONTUYECKYIO CUTY JIMH3BL;
e BJIaJleHHE JKCIEPUMEHTAJbHBIM METOJ0OM MCCJIEe0BAHUSA B IIPOLIECCE MCCIIECIOBAHUS
3aBUCUMOCTH yJUJIMHEHUS MPY>KUHBI OT MPUJIOKEHHON CUJIbL, CUJIbI TSKECTH OT MAaccChl T€ja, CHJIbI
TPEHUS OT IUIOMIAN CONMPUKACAIOMIUXCS TE€N M OT CHJIBI JaBJICHHs, CHIBl Apxumena oT o0béma
BBITECHEHHOM JKHUJKOCTH, MepHoja KojleOaHUi MasTHUKA OT €ro JUIMHBI, CUJIbl TOKa Ha y4acTKe
LEMd OT DJIEKTPUUECKOr0 HAMPSIKEHUS, BJICKTPUUYECKOTO COMPOTUBIICHUS IMPOBOJHHMKA OT €ro
JUIMHBI, TJIOIIAIN MONEPEYHOr0 CEUYECHHsI U MaTepuaia, CHJIbl UHAYKIMOHHOIO TOKa B KOHTYpE OT
CKOPOCTH U3MEHEHHUS MATHUTHOTO MOTOKA Yepe3 KOHTYP, YIla OTPaKEHHs OT yTIJia MaJeHUsl CBETa;
® MOHUMAHHME CMBbICJA OCHOBHBIX (PU3WYECKMX 3aKOHOB W YMeHHe NPHUMEHATb WX A
00BsICHEHHS HA0JII01aeMBbIX SIBIICHUMN: 3aKOHBI TMHAMUKHA HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS,
3akoH Ilackans, 3akoH Apxumena, 3aKOH COXpPAaHEHUS MMITYJIbCa U SHEPIUH, 3aKOH COXPaHECHHS
3JIEKTPUYECKOTrO 3apsifa, 3akoH Oma i ydacTka 1enu, 3akoH Jxoyns-JIeHna, 3aKoHbI
pacrpocTpaHeHus, OTPAXKEHUS U MPETOMIICHUS CBETa;
® MOHUMAHHE NMPUHLMIIOB AeHCTBUA MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB, C KOTOPHIMU
YEJIOBEK BCTPEUACTCS B MOBCEIHEBHOM )KM3HU, a TAKXKE CIIOCOO0B obecreueHnust 6€30macHOCTH TTPH
HX UCIOJIb30BaHUU;
® yMEeHHe HCIOJIb30BaTh MMOJYyUYCHHbBIC 3HAHMSI, YMEHUS U HaBBIKU B TIOBCEIHEBHOM KU3HHU.

O0muMH 1NpeAMeTHBIMM pe3yJbTaTaMHM O0y4eHuss (U3MKe B OCHOBHOM IIKOJE,
OCHOBAHHBIMH Ha YaCTHBIX NMPEJAMETHBIX PE3YJIbTaTaX, SBIIAIOTCS:
® 3HAHUS O NPUPOAE BAKHEHIIMX (PU3NYECKHX SBICHUN OKpY’>KAIOLIEr0 MHUpa M IOHMMaHUE
CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b U3YUEHHBIX SIBICHUN;
® YMEHHs MO0JIb30BATHCA METOJAAMH HAYYHOI'0 MCCJIeJOBAHUS SBJICHUN IPUPOBI: IPOBOAUTH U
(bukcupoBaTh HaOJIIOICHHS, UTAHUPOBATh M BBIMOJIHATH 3KCIIEPUMEHTHI, KOAUPOBATh U3BJICUEHHYIO
13 OMBITOB HH(OPMAIIHIO B BUIE TAOIUII, rpaduKoB, GOPMYyII, OOBSCHITH IMOIy9YEHHBIE PE3YIbTAThI
U J1e71aTh BBIBO/BI, OLICHUBATh MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHMUIA;
® yMeHHsl NPUMEHATH MOJYyYeHHbIe 3HAHMA Ha MPaKTHKe Ui pelieHus (Qu3nyecKux 3ajad u
3aa4  TIOBCETHEBHOM JKM3HM, [UIsi oOecnedeHus Oe30IacHOCTHM CBOEM JKU3HM M JKU3HH
OKPY’KaIOIIMX JIFOJIeH, pallMOHAIBHOTO MIPUPOIOTIONIb30BAaHMSI U OXPaHbl OKPYIKAIOLIEH Cpebl;
e y0e:kaeHUs] B 3aKOHOMEPHON CBS3M M IMO3HABAEMOCTH SIBICHHH NPHPOJBI, B OOBEKTUBHOCTH
HAy4YHOT'O 3HaHHUs, B BHICOKOH LIEHHOCTH HayKH B Pa3BUTHHM MaTepUAIbHOW M JYXOBHOW KYJIBTYpPBI
JIIOICH
® pa3BHTOe TeopeTHYecKoe MbIIIeHHe, BKIIOYAMONEe YMEHHUS YCTaHABIWBATh (DaKTHl,
pa3nuyaTh NPUYUHBI U CIEACTBUS, CTPOUTh MOJEIU M BBIABUIaTb TMIOTE3bl, (HOPMYIUPOBATH
JI0Ka3aTeNbCTBA BBIIBUHYTHIX THIIOTES;



¢ KOMMYHHUKATHBHbIE YMEHMS JOKJIAIbIBATh O Pe3yJbTaTaXx CBOErO UCCIEOBAHUS, yYaCTBOBATh
B JIMCKYCCHSIX, KPaTKO M TOYHO OTBEYATh Ha BOIPOCHI, HMCIIOJIB30BaTh PA3IMYHBIE HUCTOYHUKU
nH(pOpMAIIHH.

MeTtanpeamMeTHbIMHU pe3yJibTaTaMu 00y4deHUs (PU3UKE B OCHOBHOM IITKOJIE SIBIISIOTCS:
o OBJIaJleHHe HABBIKAMH CAMOCTOSITEIbHOTO MPHOOPETEHUS HOBBIX 3HAHUM, OpraHU3aIuU
y4eOHOM J1eATeNbHOCTH, TOCTAHOBKY 1eJIeH, MIaHUPOBAaHUS, CAMOKOHTPOJIS U OLICHKH Pe3yJIbTaTOB
CBOCH JIEATEIBHOCTH, YMEHHS MPEABUICTh BOZMOXKHBIE PE3yIbTaThl CBOUX JICHCTBUI;
o MOHMMAHHE PA3JIHYUH MEXKIy WCXOMHBIMH ()aKTaMHd W TUIOTE3aMH ISl UX OOBSICHCHUS,
TEOPETUUYECKUMH MOJENISIMH U PEATbHBIMU OOBEKTaMH, OBJAJCHHE YHUBEPCAJIbHBIMU YUEOHBIMU
JICUCTBUSIMU;
o yMeHHe BOCIPUHUMATh, TepepadaThiBaTh M MPEABSBIATh HWHOOPMAIHUIO B CIIOBECHOM,
00pa3Ho, CHMBOJMYHOW (opMax, aHATM3UPOBATh U TepepadaThIBaTh MOTYYEHHYIO WH(DOpPMAIIHIO
B COOTBETCTBHH C IOCTABJICHHBIMH 3aJ[adaMH, BBIICISITH OCHOBHOE COJZIEpPKaHHE MPOYUTAHHOTO
TEKCTa, U3J1araTh COJep)KaHNe TeKCTa, HaXOAUTh B HEM OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI;
o pa3BUTHE MOHOJOTHYECKOH W JMATOTHYECKON pedd, YMEHHE BbIpakaThb CBOM MBICTU U
BBICJTYIIIMBATh COOECETHUKA, TOHUMATh €T0 TOUKY 3PEHUS;
o OCBO€HHME TIPHEMOB JICHCTBUN B HECTAHIAPTHBIX CHUTYAIUSAX, OBIAJCHHE IBPUCTUYCCKUMU
METOJIaMU PEeLIeHUS MPodIIeM;
o yMeHHe paboTaTh B TPYNIE C BHIMOTHCHHEM PA3TUYHBIX COIUANBHBIX POJICH, OTCTauBaTh
CBOM B3TJIS/IbI, BECTH JIUCKYCCHIO.

BbInycKHUK HAy4YHTCS:

e coOmronaTh mpaBmiIa 0€30MaCHOCTH U OXPaHbl Tpyaa P padboTe ¢ yueOHBIM U J1a00paTOPHBIM
o0opyaOBaHUEM;

® [IOHUMAaTh CMBICJI OCHOBHBIX (DU3MYECKMX TEPMUHOB: (PU3NYECKOE TeNO, (PU3NUECKOE SBICHUE,
(u3nueckas BeIMUMHA, €IUHULBI H3MEPEHUS;

e pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MpPU MOMOIIM (PUIUUECKHUX METOJOB;
aHaJM3UPOBATh OTJENbHBIC JTalbl NMPOBEACHHUS WCCIIECAOBAHUI U MHTEPIPETHPOBATH PE3YJIbTATHI
HaOJIIOIEHUH U OIBLITOB;

®  CTaBUTH OMBITHl MO HCCIEAOBAHUIO (DU3MUECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Ten Oe3
WCIOJB30BAHUS TPSAMBIX HM3MEpPEHU; mpu 3ToM (opMynupoBaTh MpobdiieMy/3anady y4eOHOTo
JKCIIEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOIO O0OPYIOBAaHMS;, MPOBOJUTH OIBIT U
(hopMyIHpPOBATH BHIBOBI.

[Ipumeuanue. [Ipu npoBeneHun ucciaenoBaHusi (pU3NUECKUX SBICHUN W3MEpPUTENIbHbIE MPUOOPHI
UCTOJB3YIOTCS JIUIIb KaK JATYUKU U3MEpEHUs] (PU3MUECKUX BEIMYHMH. 3alUCH MMOKa3aHUM MPSIMbIX
W3MEpEeHull B 3TOM cllydae He TpedyeTcsl.

® [OHUMATh POJIb IKCIIEPUMEHTA B IONyUYEHUU HAYYHOU HHOpMAIUY;

®  TIPOBOJUTH MPSIMBIC U3MEPEHHS (PU3NYECKUX BEJIMYHMH: BPeMs, PACCTOSIHUE, Macca Tena, 00beM,
cuila, TeMIlepaTypa, aTMOC(epHOe TaBJICHUE, BIIAKHOCTh BO3/yXa, HANpsHKEHUE, CHJIAa TOKa,
paaranoHHbIA (HOH (C UCMONB30BAHUEM JO3UMETPA); MPU STOM BBHIOMpATh ONTUMAJBHBIA CIIOCOO
M3MEPEHMS U UCIOJIb30BaTh IPOCTEHIINE METOIBI OLICHKH IIOTPEIHOCTEN H3MEPEHUM.
[Ipumeuanue. Jlrobas yueOHas TmporpaMMa JOJDKHA OOecTeyuBaTh OBJAJICHUE MPSMBIMU
M3MEPEHUSIMH BCEX MEPEUNCIICHHBIX (PU3NMYECKIX BEINYHH.

® MPOBOJUTH HMCCIEAOBAHHUE 3aBHCUMOCTEH (PU3NYECKUX BEJIUYHH C HCIOJIb30BAHUEM MPIMBIX
W3MEpEHUil: TpH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (DUKCHPOBATh pPE3yJbTaThl MOIYyUYEHHOU
3aBHCUMOCTH (PH3MUECKUX BEJIMYMH B BUJAE TaOJHIl U TpadHKOB, €IaTh BBIBOABI 110 pE3yJIbTaTaM
HCCIIeIOBaHUS;

® [POBOJIUTH KOCBEHHBIE H3MEpEHHs (U3NUYECKUX BEIMYMH: TPU BBIMOJIHEHUN HW3MEPEHUH
cOOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY, CIIEAys NPEIIOKEHHONH HMHCTPYKIUH, BBIUYUCIATH
3HAUEHUE BEJIMYMHBI M aHAIU3UPOBATh MOJIYUYEHHBIC PE3ylbTAaThl C yUYE€TOM 3aJaHHOW TOUYHOCTH



U3MEPEHU;

®  AHANU3UPOBATH CUTYAllMH IPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, Yy3HaBaTb B HHUX
MIPOSIBIICHUE M3YYEHHBIX (U3NUECKUX SIBICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSATh MMEIOLIHecs
3HAHUS Ul UX OOBSICHEHNUS;

® [IOHUMAaTh NPHUHLUIBI ACHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOWCTB, YCIOBHS HMX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCEIHEBHOM KU3HU;

® UCIOJIb30BATh NPU BBHIMOJIHEHUHM YYEOHBIX 3aJady HAy4YHO-IOMYJSIPHYIO JIUTEpATypy O
(bu3NYeCKUX SIBICHUX, CIPAaBOYHbIE MaTepuasbl, pecypcsl IHTepHeT.

BpInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

®  0CO3HABAMb YEHHOCb HAYYHBIX UCCLe008AHUL, PONb UUKU 8 pacuupenuy npeocmasienuti
00 OKpydrcarowem mupe u ee 6K1a0 8 YIyyuleHue Kaiecmea HCU3Hu,

®  UCNONBL308aMb HNpUEMbl NOCMPOeHUs @uaudeckux mooenel, Noucka u @QopmMyaIuUposKu
00KA3aMenbCme BblOGUHYMbIX 2UNOME3 U Meopemuyeckux 6bl80008 HA OCHO8E IMAUPUYECKU
VCMAHOBNIeHHbIX PaKmos,

®  (CpasHueamsv MOYHOCMb UBMEPEeHUs (U3UYeCKUX eauyuH No GeluduHe Ux OMHOCUMENbHOU
nozpewHocmu npu NPOBeOeHUU NPAMbIX USMEPEHUL,

®  CAMOCMOAMENbHO NPOBOOUMb KOCEBEHHBIE UBMEPEHUs U UCCIeO08AHUS PUBUYECKUX BEIUUUH C
UCNONIL308AHUEM PAZIUYHBIX CNOCO008 U3Mepenus @U3UYeCKUX GeluduH, 6bloupamsv cpeocmea
uMepeHuss ¢ y4emom HeoOX00UMOU MOYHOCMU U3MepeHull, 0DOCHO8bIBaAMb 6bl00p Ccnocoba
usmMepenUsl, a0eK8amuo20 NOCMABIeHHOLl 3a0aye, NPO8OOUMb OYEHKY 00CMOBEPHOCMU NOJIYYEHHBIX
pe3yibmamos;

®  BOCHPUHUMAMb UHDOPMAYUIO PUUYECKO2O COOEPIHCANUS 8 HAYUHO-NONYIAPHOU Tumepamype u
cpedcmeax Maccosou  uHgopmayuu, KpUmuyecku OYeHUBamsv HNOAYUEeHHYI0 UH@opmayuio,
aHanusupys ee cooepicanue u OaHHbvle 06 UCMOYHUKe UHGOpMaYUU;

®  co30asamv cOOCMBEHHbIE NUCLMEHHble U YCMHble COOOWEeHUs O (DU3UYECKUX ABNeHUAX HA
OCHOBE HEeCKONbKUX UCMOYHUKO8 UHDOpMaAyul, conpogoxcoams GblCMyNnieHue npeseHmayuetl,
VUUmMul8as 0cobeHHOCmuU ayoumopuu c8epCmHUKOS.

Mexann4yeckue siBJICHUS

BorinycKHUK HAy4YuUTCH:

®  pacrno3HaBaTh MEXaHUYECKHUE SBICHUS U OOBACHATH HA OCHOBE MMEIOIINUXCS 3HAHUNH OCHOBHBIE
CBOMCTBa HUJIH YCJIIOBUA NPOTCKAHUA ITUX SIBJICHUM: PAaBHOMCPHOC WU HCPABHOMCPHOC JIBUIKCHUC,
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEIHOE IBUKEHHE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUKCHHS, CBOOOJHOE TMAJCHHWE T, PAaBHOMEPHOE IBUKCHHE 110 OKPYKHOCTH, WHEPIIHS,
B3aMMO/JICHCTBHE TEJl, pEaKTUBHOE ABM)XCHUE, NIepeiada IaBJIeHHs TBEPAbIMU TEIaMH, KUAKOCTIMHU
1 Tra3aMu, aTMOC(i)epHOG AAaBJICHUC, IUIaBAHUC TCJI, PABHOBCCHUC TBCPABIX TCJI, HMCIOIIUX
3aKpEIICHHYIO OCh BpalleHUs, KoJiebaTeaIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE JBMKEHHE (3BYK);

® ONUCHIBATh U3YYCHHBIC CBOMCTBA T M MEXaHMYECKHUE SIBJICHHSI, UCHONB3Ys (UINUECKUE
BEeITMYMHBL: TYTh, MEPEeMEIIEHHE, CKOPOCTh, YCKOpPEHHWE, IepHoj]| oOpaileHus, macca Teja,
IUIOTHOCTh BENIECTBa, CHIa (CUja TSXKECTH, CHJIa YNPYTrOCTH, CHJIa TPEHHS), AaBJICHUE, UMITYJIbC
TCJIa, KMHCTUYCCKAAd OHCPIrusA, NOTCHHHAJIbHAA JHCPrusA, MCXaHHUYCCKAA pa60Ta, MEXaHHUYECCKas
MmorttHocTh, KITJI ipu coBepiiennu paboThI ¢ UCIIOJIB30BAHUEM IMPOCTOTO MEXaHU3Ma, CHJIa TPEHUS,
aMIUTUTY/Q, MIEPHOA M 4acToTa KojeOaHWi, JUIMHA BOJIHBI M CKOPOCTh €€ paclpoCTpaHEHHs; pU
OINMCAaHUU MPABWIBHO TPAKTOBATh (DU3MUECKHUI CMBICI UCIIOJIb3YEMbIX BETUYMH, UX 0003HAUYEHUS U
CAUHUIBI HU3MCPCHUA, HAXOAUTH (1)0pMy.HBI, CBA3BIBAIOIUC NAHHYIO (bI/I3I/I‘IGCKYIO BCIIMYUHY C
JPYTMMH BETUYMHAMHU, BBIUUCIISATH 3HaU€HNE (PU3UYECKOI BEIMYUHBL;

®  aHaTM3UPOBATH CBOMCTBA TEJ, MEXaHWYECKHUE SIBICHUS U TPOLECCHI, UCTIONB3Ys (PU3NUECKUE
3aKOHBI: 3aKOH COXpPAHCHUA DHCPIrUH, 3aKOH BCCMUPHOTO TATOTCHHA, IPUHIUII CYTICPIIO3ULIUN CHUIT
(maxoxnaenue paBHozeicTBytomeid cuibl), I, II u III 3akonpr HproToHa, 3aK0H COXpaHEHUS
uMITyJbca, 3akoH ['yka, 3akon [lackans, 3akoH ApxuMmena; OpH 3TOM pa3jinyaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;



® pa3IMYyaTh OCHOBHBIC INPH3HAKA M3YyYEHHBIX (DU3MYECKUX MOJENCH: MarepuaybHas TOYKa,
WHepIUalIbHAs CHCTEMa OTCUETA;

e pemaTh 337a4M, HCHONB3YS (U3NUECKHE 3aKOHBI (3aKOH COXpPAHEHWsS JHEPrHH, 3aKOH
BCEMHUPHOI'O TAroTeHus, npuHuun cyneprnosummu cwi, I, II m III 3axonsl Herorona, 3axoH
COXpaHEHHs UMITyJIbca, 3aKOoH ['yka, 3akoH [lackans, 3akoH Apxumena) 1 GopMyJbl, CBS3bIBAIOIIHE
¢du3nuecKkre BETMYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Teja, IUIOTHOCTh BElIecTBa, CHIIA,
TaBJICHNE, UMITYJIbC TeJa, KHHETHUECKast SHEPTUs, MOTCHINAIbHAS SHEPTUsl, MEXaHI4YecKas paboTa,
MexaHudeckass MourHocTh, KI1J] mpoctoro mexaHu3ma, cuiia TPEHUs CKOJBXKCHUS, KOI(PPUIUEHT
TPEHHs, AaMIUINTyJda, IepuoJ M 4YacToTa KoJeOaHWH, /JIMHA BOJHBI M CKOPOCTh €e
pacrpocTpaHeHus1): Ha OCHOBE aHallM3a YCIIOBHUS 3a/1aud 3aIMChIBATh KPATKOE YCIOBUE, BHIICISATD
(bu3MUeCKe BETUMYNHBI, 3aKOHBI ¥ ()OPMYJIBI, HCOOXOUMBIE IS €€ PEUICHUs, TPOBOJUTH PacYEThI
Y OLICHUBATh PEAIbHOCTh MOJTY4YEHHOTO 3HAYCHUsI (PU3NIECKON BETMYUHBEI.

BbINyCKHHK MOJTYYHT BO3MOKHOCTh HAYYHTHCS:

®  UCNONB306AMb 3HAHUS O MEXAHUYECKUX ABTIEHUSX 8 NOBCEOHESHOU JCU3HU 08 obecneyenus
bezonacnocmu npu obpawenuu ¢ npuObOPamu U MEXHUYEeCKUMU YCmMpoucmeamu, Oiis COXPAHeHus
300p06bsl U COONOOEHUSL HOPM IKOIOSUYECKO20 NOBeOeHUsl 8 OKpydcarowell cpede; Npusooums
npumepsbl NPAKMUYECKO20 UCNONb30BAHUS PUIUYECKUX 3HAHUU O MeXAHUYECKUX SBNeHUSIX U
Qusuueckux 3aKOHAX, NpUMepbl  UCHOIb30BAHUSL  BO300HOBIAEMbIX UCMOYHUKOE  IHEP2Ul;
IKONOSUYECKUX NOCTIEOCBUL UCCIe008aHUSA KOCMUYECKO20 NPOCMPAHCE,

®  paziuyams Sparuybl NPUMEHUMOCIU DUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00WUll Xapakmep
PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOU 3Hepeuu, 3aKOH COXPAHeHUs
UMRNYIbCA, 3AKOH 8CEMUPHO20 MAOMEHUA) U 0SPAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3AKOHO8
(3axon I'yka, Apxumeoa u op.);

®  HAXOOUMb AOEK8AMHYIO NPEONONCEHHOU 3a0aue Pu3uuecKyio Mooeib, paspeuams npooaemy
KaK Ha OCHOBe UMEeIOWUXCSL 3HAHUL NO MeXAHUKe C UCNOIb308AHUEM MAMeMAmu4eckoeo annapama,
Max u npu NOMOWU Memooo8 OYeHKU.

TensioBble sIBJIEHUS

BbInyCKHMK HAYYMTCS:

® pacro3HaBaTh TEIUIOBBIC SIBIICHUS M OOBICHITH HAa 0a3e WMEIONIUXCS 3HAHWA OCHOBHBIE
CBOMCTBA WJIM YCIIOBUSI MPOTEKaHHWS OSTUX siBNeHUil: nuddysus, m3MeHeHue odObeMa Ten Mpu
HarpeBaHuu (OXJIAXICHHUH), OOJIbIlIas CKUMAEMOCTh Ta30B, Majas CKUMAEMOCTh KHUAKOCTEH M
TBEpPABIX TEN, TEIJIOBOE PaBHOBECHE, UCIAPEHUE, KOHJIEHCALMs, IJIABJICHUE, KPUCTAJIM3alMs,
KHUIICHWEe, BIAXXHOCTh BO3[yXa, pPa3JIMYHBIE CIOCOOBI TerJionepeaadn (TEeTIONpPOBOIHOCTD,
KOHBEKIIMSI, U3ITyUYEHHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOUICHHE YHEPTUH MPU UCTIapeHUH
KUJKOCTU U BBIJICJICHUE €€ MPU KOHACHCAIMU Tapa, 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHUS OT
JABJICHNS,

® ONUCHIBAaTh M3yUYEHHBICE CBOWCTBA TEN U TEIJIOBBIC SIBIICHUS, WCIONB3YS (UINUECKUE
BEJIMYUHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrusi, TeMIeparypa, yAelbHas TEMIOEMKOCTh
BEIIIECTBA, Y/e/IbHas TEIJIOTa IUIABJICHHSI, YeIbHAs TeIIOTa Mapoo0pa3oBaHus, yIelIbHas TEIIoTa
CTOpaHHs TOIUTHBA, KOA()(HIIMEHT MOJIE3HOTO JCHCTBHS TEIUIOBOTO JBHUTATEIIS, NMPU OIHCAHUU
MPaBWJIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICIT UCTIOJIb3yEMBIX BETUYMH, UX 0003HAYEHUS U €IUHUIIBI
M3MEpEHUs, HAXOIUTh (OPMYIJIbI, CBS3BIBAIOIINE MaHHYI0 (DH3MYECKYI0 BEIUYHHY C JIPYTHMH
BEJIMUMHAMU, BBIYUCIIATH 3HaUY€HUE (PU3NIECKOM BETUUHHBI;

®  aHAJIM3UPOBATh CBOICTBA TeJ, TEIUIOBbIC SBICHUS W NPOLECCHI, MCIOIb3Yysd OCHOBHBIC
TOJIOXKEHHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUs O CTPOSHUH BEIIECTBA U 3aKOH COXpaHEHUs YHEPTUH;
® pa3nuyYaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX (U3MYECKUX MOJENell CTpPOEHUs Tra3os,
XKUIKOCTEH U TBEPABIX TEIT;

® [PUBOAUTH MPHUMEPHI MPAKTUYCCKOTO HCIIONB30BAHUS (PU3NUSCKUX 3HAHUNA O TEIUIOBBIX
SBJICHUSIX;

e  pemiath 3a/1a4M, UCMOJb3Yys 3aKOH COXPAHEHHsI PHEPTHU B TEIUIOBBIX Mporeccax U (popmyIbl,
CBS3BIBAIONIME (PUBMYCCKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, TeMIeparypa, yAelbHas



TEIJIOEMKOCTh BEIECTBA, yJENbHAs TEIJIOTAa IUIABJICHUS, YJCNbHAs TEIUIOTa MapooOpa3oBaHMUs,
ylenbHasl TeIUIOTa CrOPaHKsl TOIUTMBA, KOA((GUIIMEHT MOJIE3HOTO JACHCTBUS TEIIOBOTO JIBUTATEIS):
Ha OCHOBE aHajM3a YCIIOBHs 3aJaud 3allHChIBaTh KPAaTKOE YCIOBHE, BBLACIATH (DU3UYCCKUC
BEJIMYHMHBI, 3aKOHBI 1 POPMYJIBI, HEOOXOIMMBIC JUUISI €€ PEIICHHS, IPOBOJIUTh PACUCTHI M OIICHUBAThH
PeabHOCTD MOJTyYEHHOTO 3HAUYCHUS (PU3HUECKON BEITMYMHBI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

®  UCNONB308AMb 3HAHUSL O MENNI0BLIX SAGNEHUAX 8 NOBCEOHEGHOU JHCU3HU Olisi obecneyeHus.
bezonacnocmu npu obpaweHuu ¢ npudOpaMU U MEXHUYECKUMU YCMpoucmeamu, OJisl COXPAHeHUs
300p06bsL U COONOOEHUSL HOPM IKOIOSUYECKO20 NOBeOeHUsl 8 OKpydcarowell cpede; Npusooums
npuUMepbl IKOA0SUHECKUX NOCIe0Cmeuil pabomul dgueamenell 6HYMpPeHHe20 C2OPAHUsL, MEeNi1o8biX U
2UOPOINEKMPOCMAHYULL,

®  paziuuame epaHuybl NPUMEHUMOCMU (PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWull xapakmep
DYHOAMEHMATbHBIX PUULECKUX 3AKOHO8 (3AKOH COXPAHEHUsI SHepeUuu 6 Menio8bix Npoyeccax) u
02PAHUYEHHOCTb UCTIONb308AHUS YACHBIX 3AKOHO8,

®  HAX0O0UMb A0EKBAMHYI0 NPEeONONCEHHOU 3a0ade Qu3uiecKyro Mooeib, papeuams npooaemy
KAaK HA OCHOBE UMEIOWUXCS 3HAHULL O MENI0BbIX SGIEHUSAX C UCNOIb30GAHUEM MAMEMAMU4ecKo20
annapama, max u npu NOMOWU Memoo08 OYeHKU.

DJIeKTPHYeCKHEe U MATHUTHBIE SIBJICHUS

BbinmycKkHUK HayuHnTCs:

®  pacro3HaBaThb 3JEKTPOMATHUTHBIEC SIBICHUS U OOBSACHATH HA OCHOBE HMMEIOLIUXCS 3HAHUHN
OCHOBHBIE CBOMCTBA WJIN YCJIOBUS MPOTEKAHUS ITUX SIBJICHUMN: 3JIEKTPU3aLUs TEN, B3aUMOAECUCTBHE
3apsiioB, UIEKTPUYECKUH TOK M ero JAeWCTBUS  (TEIJIOBOE, XHMMHUYECKOE, MAarHuTHOE),
B3aUMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHWTHas MHAYKLUSA, JEHCTBUE MArHUTHOIO TOJS Ha
MIPOBOJIHUK C TOKOM M Ha JABMXKYIIYIOCS 3apsSOKEHHYIO YacTHILy, IEHCTBHE JIEKTPUUECKOro MO Ha
3apsSOKEHHYI0 YaCTHUIly, 3JIEKTPOMATHUTHBIE BOJHBI, IPSAMOJIMHEHHOE paclpOCTpaHEHHUE CBETA,
OTpa’KEHHE U MPEJIOMIICHHE CBETA, JUCIIEPCUs CBETA.

® COCTaBIATh CXEMbl OJJIEKTPUYECKMX LENeil C TOCIeqOBaTeNbHBIM M MapajliedbHbIM
COCJMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHBbIE O0OO3HAUEHHUS 3JEMEHTOB AJIEKTPHUECKUX Ieren
(MCTOYHMK TOKA, KJIIOY, PE3UCTOP, PEOCTaT, TAMIIOUKa, aMIIEPMETP, BOJIBTMETP).

®  UCMOJb30BaTh ONTHYECKHE CXEMBI JAJIS MOCTPOEHHUs H300pakeHUIl B IUIOCKOM 3epKajie U
coOMparoIIe TuH3e.

®  ONUCHIBATH U3YyUEHHBIC CBOICTBA TEJl U JIEKTPOMArHUTHBIE SIBICHUS, UCIIONIb3Ys (PU3HUECKUE
BEJIMYMHBL: DJIEKTPUYECKUHA 3apsj, CWiIa TOKa, 3JIEKTPUUECKOE HaIpPsDKEHHE, 3JIEKTPUUYECKOe
COIIPOTHBIICHHUE, yJIEIBHOE COMPOTHUBIICHUE BEIIECTBA, paboTa AIIEKTPHUYECKOTO MOJISl, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSIHUE U ONTHUYECKAas CUJIa JIMH3bI, CKOPOCTh IEKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4acTOTa CBETA; MPH ONHCAHUU BEPHO TPAKTOBATh (DU3MUECKHUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUYEHUS U €IMHHIIBI MU3MEPEHUs; HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JTAHHYIO
(U3NIECKYIO BEIIMYMHY C APYTUMH BETHUYNHAMH.

®  AHAIU3UPOBATh CBOICTBA TeEJ, DJEKTPOMATHUTHBIE SIBJICHHUA U IPOLECCHl, HCIOJIb3Ys
¢u3nyecKkre 3aKOHBI: 3aKOH COXPAHEHUS AIEKTPUUYECKOro 3apsia, 3akoH OMa i ydacTKa LeMNH,
3akoH J[koyisa-JleHna, 3aKOH IPSMOJIMHEMHOTO pacIpOCTPAaHEHUsl CBETA, 3aKOH OTPa)KCHMS CBETA,
3aKOH TPEJIOMJIEHUS CBETa; MPU ITOM pa3IUYaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa M €ro
MaTeMaTHYECKOE BbIPAXKEHHE.

® [PUBOAWUTH  MpPHUMEPBHl  MPAKTHYECKOTO  HCIOJIB30BAaHUS  (U3MYECKMX  3HAHUH O
3JIEKTPOMArHUTHBIX SIBJICHUAX

e pewmarb 3a7ayd, UCHOJIB3Yd (U3NUYecKHe 3aKOHbI (3akoH OMa Uil ydacTKa LEMH, 3aKOH
Jxoyns-JleHia, 3aKoH OpsIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETA, 3aKOH OTPAKEHHS CBETA, 3aKOH
NpejoMJIeHUs CBeTa) H  (opMylibl, CBsI3bIBalOIIMEe (PHU3MUECKUE BENUYMHBI (CHJa TOKa,
UIEKTPUUECKOE HANPSIKEHHE, IEKTPUUYECKOE COMNPOTUBIEHHE, YJEJIBHOE CONPOTHUBIICHHE
BEIIECTBAa, paboTa >IEKTPUUYECKOTO IOJIsA, MOIIHOCTh TOKA, (POKyCHOE pacCTOSHHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJH, JJMHA BOJHBI M 4YacToTa CBeTa, (HOPMYJIbI



pacueTa AJIEKTPHYECKOTO COMPOTHBIICHUS IMPH MOCIEIOBATEIHPHOM U MApAIICTFHOM COCIMHEHUH
MPOBOJTHUKOB): HA OCHOBE aHAJIM3a YCIOBHS 3aJa4d 3allUChIBATh KPATKOE YCIIOBHE, BBIIECIAThH
(u3HUecKre BEIIMINHBI, 3aKOHBI U (POPMYJIIbI, HCOOXOAMMBIC TSl €€ PEIICHUS, TPOBOIUTH PACUETHI
Y OLICHUBATh PEaJbHOCTD MOJYUYSCHHOTO 3HAUCHHS (PU3HMUYCCKON BEIIMIHMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

®  UCNOIB308aMb 3HAHUA 00 INEKMPOMACHUMHLIX SGICHUSAX 6 NOBCEOHEGHOU JCUSHU OIS
obecneueHusi 6e30nAcCHOCMU NpU 0Opawjenul ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEaAmU, Ol
COXpaHeHUus: 300p06bsl U COONIOCHUS HOPM IKOIOSUHECKO20 N0BeOeHUsl 8 OKpycarwell cpeoe;
npUBOOUMb NPUMEPLI BIUAHUA INEKMPOMASHUMHBIX UZTYYEHUL HA JHCUBbIEe OP2AHUMbIL,

®  paziuuame epaHuybl NPUMEHUMOCMU (PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWull xapakmep
@DYHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUsl JIeKMPU4ecKko2o 3apsiod) U 0SPAHU4eHHOCHb
UCNONb308AHUS YACMHBIX 3aKOH08 (3akoH Oma 05 yuacmka yenu, 3akon [rcoyasa-Jlenya u op.);

®  UCNOB308AMb  NpUEMbl NOCMPOEHUs U3UYecKUX mooenell, NOUCKA U HopmMyIupoSKU
O00KA3AMenbCme BblOGUHYMbIX 2UNOMe3 U MEeOPEemuyeckux 6bl80008 HA OCHOBE IMAUPUYECKU
VCMAHOBNEHHBIX (haKmos,

®  HAX0O0UMb AOEKBAMHYI0 NPEeONONCEHHOU 3a0aue Qu3udecKyro Mooeib, papeuams npooaemy
KaK HA OCHOBE UMEWUXCA 3HAHUL 00 INeKMPOMACHUMHLIX SGNEHUAX C UCHONb308AHUEM
Mamemamuyeckoeo annapama, max u npu NOMOwU Memooos8 OYeHKU.

KBanToBbI€ AABJICHUSA

BbInycKHUK HAYy4YHTCS:

® pacrno3HaBaTh KBAaHTOBBIC SBIICHUS U OOBSACHATH HA OCHOBE MMEIOLIUXCSA 3HAHHM OCHOBHBIE
CBOWCTBA WM YyCIOBUS TPOTEKAaHUS OTUX SBICHUN: €CTECTBEHHAss © HMCKYCCTBEHHAas
PaAMOaKTUBHOCTb, O-, 3- U Y-U3Ty4YeHHs, BOSHUKHOBEHHE JTMHENUATOro CIIeKTpa U3TyUeHHs aToMa;
®  ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUSA, UCTOJIB3YS (PU3NUYECKHE BEIUYHHBI: MAacCOBOE
YHCII0, 3apsAI0BOE YHCJIO, TMEPUOJ TOJypachaaa, 3Heprus (HOTOHOB; MPU OMHUCAHWUU TPABUIHHO
TPAKTOBATh (PU3UUECKUIT CMBICI HCIIONIb3yEMbIX BEIMYMH, X 0003HAYCHUS U €IUHUIBI U3MEPEHUS;
HaXOJIUTh (POPMYJIBI, CBSA3BIBAMOIINE MAHHYIO (DU3MYECKYIO BEIUYHHY C JIPYTUMHU BEIIMYUHAMH,
BBIUMCIIATH 3HAUeHUE (PU3UYECKOI BETUYMHBL;

®  aHaNM3UPOBATh KBAHTOBBIC SIBIICHUS, HCIONB3Yys (DU3MYECKHE 3aKOHBI M TOCTYJIATHI: 3aKOH
COXPAaHCHHUS DHEPIHH, 3aKOH COXPAHCHHS DJICKTPUYCCKOTO 3apsijia, 3aKOH COXPAHCHUS MacCOBOTO
Yyclia, 3aKOHOMEPHOCTH U3JIY4YeHHS M TIOTJIOLIECHUS CBETa aTOMOM, IPU 3TOM pa3Inuyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €T0 MAaTEMaTHICCKOE BEIPAKEHUE;

®  pa3nuyYaTh OCHOBHBIE NMPU3HAKH IUIAHETAPHOW MOJENIM aToMa, HyKJIOHHOW MOJIEIH aTOMHOTO
Aapa;

¢ T[PUBOAUTH TIPUMEPHI TMPOSBICHUS B TPHUPOJEC U TMPAKTHUYECKOTO HCIOIH30BAHUS
PaMOAKTUBHOCTH, SIJICPHBIX U TEPMOSICPHBIX PEAKIIHH, CIIEKTPATHHOTO aHAN3A.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

®  UCNONBL308AMb NOJYYEHHblEe 3HAHUS 8 NOBCEOHEeBHOU HCUSHU NpU oOpawjeHuu ¢ npudbopamu u
MeXHUYeCKUMU YCMpOUCMEamu (CHemyux UOHUSUPYIOWUX Hacmuy, O003UMemp), 01 COXPAHeHUs.
300p08bs U COONOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUsL 8 OKPYIcaloueli cpeoe;

®  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX 0ep ¢ OedheKmoM Maccol,

®  NpuBoOUMb NpumMepdvl GIUAHUA PAOUOAKIMUBHBIX USTYUEHUL HA HCUBbIE OP2AHUIMbL, NOHUMAMb
NPUHYUN Oeticmaus 003UMempa U pasiuiams YCio8us e20 UCHOIb308aHUSL,

®  NOHUMAmMb  JKOJNO2UYecKUe NpodNeMbl, GOZHUKAIOWUE NpU  UCNOAb306AHUU  AMOMHBIX
INEKMPOCMAHYUL, U NYMU peueHUs dSMux npoodiem, nepcneKmugbl UCHOIb308AHUS YNPABIAEMO20
MepMOosI0epHO20 CUHmMe3d.

DJIeMeHThI ACTPOHOMMH
BbInycKHHK HAYYHTCS:
e  yKa3bpIBaTh Ha3BaHU MaHeT CONHEYHON CHCTEMBI; Pa3inuaTh OCHOBHBIE IPU3HAKH CyTOYHOTO



BpalIeHUs 3Be3HOTO HeOa, nerxkeHus JIyapl, ColTHIA ¥ ITTAaHET OTHOCHUTEIBHO 3BE3T,

e  [IOHUMATh PA3TUYHS MEXKIY TeIUOICHTPHUYCCKON M IeOIICHTPUYECKON CHCTEMaMH MUPa;
BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

®  yKazvieamv oOujUue CEOUCMBA U OMAUYUS NIIAHEN 3eMHOU SPYNNbL U NIAHEM-2UCAHMO8, MAIbIX
men ConHeunol cucmemvl U OONbWUX NIAHEM; NOIb308AMbCA KAPMOL 38€30H020 Heba npu
HAOMI00EeHUsIX 36€30H020 Heba,

®  pazuuamv OCHOBHblE XAPAKMEPUCIUKU 3630 (pasmep, yeem, memnepamypa) cOOmHOCUmMb
yeem 36e30bl C ee MeMnepamypoll;

®  paznuuams 2unome3svl 0 npoucxodicoeruu ConHeuHOU cucmemol.

Conepskanue y4eOHOIro npeamera

7 kjaacc

®u3nka u ee poJib B NO3HAHUM OKPYKawlero mupa (4 4)

®dwuszuka — Hayka o npupoje. duznueckue sBIEHUS, BEIIECTBO, Tel0, MaTepusi. Dusnueckue
coiicTBa Ten. OCHOBHBIE METO/ABI M3y4YeHHs, UX pasnuyue. [loHATHE O (hHU3MYEecKOW BeIUUYHHE.
MexnyHapoanas cucreMa eaunuil. [Ipocreiiime nsmepureabHbie MpuOopkl. Llena neaeHust mKansl
npubopa. Haxoxnaenue mnorpemHocTy usMmepeHus. COBpeMEHHbIE AOCTHXKEHMsI Hayku. Pounb
(GU3MKM M y4eHBIX Halled CTpaHbl B pPa3BUTUU TEXHUYECKOro Tmporpecca. BiusHue
TEXHOJIOIMUYECKUX MPOIIECCOB HA OKPYKAIOILYIO CPELY.

OPOHTAIJIbBHA S IABOPATOPHAS PABOTA
1. OnpenenieHre EHBI EICHUS U3MEPUTEIIEHOTO TIpruOopa.

IlepBOHaYa/IbHBIE CBEIEHHUS 0 CTPOEHMH BelecTBa (6 1)

[IpencraBinenuss o crpoeHun BemiecTBa. ONBITHI, MOATBEPKAAIOIINE, YTO BCE BEIIECTBA
COCTOSIT M3 OTIENbHBIX YacTUL. MoJeKyJia — MeJlbyaiilias yacThila BEMIECTBA. Pa3Mepbl MOJIEKYII.
Huddys3us B KUAKOCTIX, Tazax M TBEpIbIX TeiaxX. CBsi3b ckopocTH Aud@y3uu M TemmepaTypsl
Tena. Puznyeckuid CMbICI B3auMoOJEHCTBUS Mousiekyd. CyllecTBOBaHHME CHJI  B3aUMHOTO
MPUTSKEHUS U OTTAIKUBAHUS MOJIEKYJ. SIBIeHHE CMAauMBaHUS U HECMAyUMBaHUS Tell. ATperaTHble
cocrosiHus BenlecTBa. OCOOCHHOCTH TPEX arperaTHbIX COCTOSHUE BemecTBa. OOBsICHEHNE CBOWCTB
ra3oB, KHUJAKOCTEH U TBEPABIX TNl HA OCHOBE MOJIEKYJISIPHOTO CTPOEHUSI.

OPOHTAJIbHA S JIABOPATOPHASA PABOTA
2. I3MepeHnue pa3MepoB MajbIX TeEl.

B3aumoneiictBue Te (23 4)

Mexannueckoe qBuxkeHue. Tpaekropus ABMKEHUS Tena, MyTb. OCHOBHbBIE €IMHUIIBI IIyTH B
CHU. PaBHomepHoe u HepaBHOMepHOe JBHkeHHEe. OTHOCHUTENBHOCTH JBHXKEHUS. (CKOpoCTh
PaBHOMEPHOTO M HEPAaBHOMEPHOTO JBIKEHUS. BeKTOpHBIE M CKalspHBIC (U3NYECKUE BEITHMYUHBI.
Omnpenenenne ckopoctu. OnpeaeneHue MyTd, TPOHACHHOTO TEIOM MPU PABHOMEPHOM JBUKCHHH,
o gopmyJsie u ¢ nomoupo rpadgukos. HaxoxxneHue BpeMeHU ABUKEHUS Tel. SIBIeHHE WHEPIMH.
[IposiBnenne sBICHUS HMHEPUUU B OBITY W TeXHUKe. V3MEHEHHEe CKOpPOCTH Tel TMpH
B3aumojeiicteun. Macca. Macca — Mepa uHepTHOCTH Tena. MHEpTHOCTh — CBOMCTBO Tela.
Omnpenenenne macchl Tela B pe3yibTaTe €ro B3aMMOICHCTBHS C OPYTHMMH TelaMu. BwiscHeHue
yCIIOBUHM paBHOBecHsl yueOHbIX BecoB. [lnoTHocTh BemecTBa. M3MeHEHHE IUIOTHOCTU OAHOTIO U
TOTO K€ BEIECTBA B 3aBUCUMOCTU OT €r0 arperatHoro cocrosHus. OmpeserneHrne Macchl Tea 1o
ero o0beMy U IJIOTHOCTH, 00bEMa Tella [0 €ro Macce U INIOTHOCTHU. MI3MeHeHune ckopocTH Tena npu
neiictBuM Ha Hero apyrux teia. Cuia — npUyMHa U3MEHEHUs CKOPOCTH JIBUYKEHUS, BEKTOPHAs
¢usnueckas BenuuuHa. ['paduueckoe m3zoOpaxkenue cuibl. Cuila — Mepa B3aUMOJCHCTBUS Tell.
Cuna Tsxectu. Hanmuune TAroTeHHs! MeXIy BCEMHU TeaMU. 3aBUCUMOCTh CHJIBI TSXKECTH OT Macchl
tena. CBoOOJHOE majieHue Ten. Bo3HHKHOBEHHE CWIbl ynpyrocTH. llpupoma cHibl YHIpyrocTH.
OnbITHBIE MTOATBEPKICHUS CYIIECTBOBaHUS CHIIbI ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tena —



BEeKTOpHas Qu3nueckas BennyrHa. OTaudne Beca Tena oT CHIlbl TshkecTd. Cuila TSDKECTH Ha APYTHX
iaHetax. M3ydeHue ycTpoiicTBa JuHaMmomeTpa. M3mepeHus cuin ¢ NMOMOIIBIO JUHAMOMETPA.
PaBHogeiicTBytomas cwi. CiokeHUEe [BYX CHJI, HaIlpaBICHHBIX IO OAHOM NpPSAMOH B OJHOM
HaNpaBJICHUU U B IPOTUBONOJIOKHBIX. [ padmueckoe nzoOpakeHre paBHOJCHCTBYIOIIEH IBYX CHIL.
Cuna tpenusa. M3mepeHue cuibl TpeHHsI CKOJIbKeHUs. CpaBHEHUE CWIIBI TPEHUS CKOJIbKEHHS C
cwiIof TpeHusl kaueHus. CpaBHEHHE CHJIBI TPEHHUS C BecOM Tena. TpeHue nokos. Ponb TpeHus B
TexHHUKe. CocoObl YBETMUEHUS U YMEHBIICHUS TPEHUSI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI
3. U3mepenue macchl Tena Ha pelyakKHbIX BECAX.
4. 3mepeHue oobema Tena.
5. Onpenienenue MIOTHOCTH TBEPAOTO TENa.
6. I'paynpoBanue NpyXHHbI U U3MEPEHUE CUIT JUHAMOMETPOM.
7. BplsCHEHHE 3aBUCUMOCTU CUJIbl TPEHUS! CKOJBXKEHHS OT IUIOLAAM CONPHKACAIOUIMXCA TEl U
MPUKUMAOLIEH CHITBI.

JlaBJieHue TBepPAbIX TeJ, KUAKOCTel 1 ra3os (21 4)

HaBnenue. @opmyna s HaXOXKICHHUsS MAaBieHHs. EnuHuinbl naBieHus. BwisicHeHue
Croco00B M3MEHEHUS NaBJieHHs] B ObITY M TeXHUKe. [IpUYMHBI BOSHUKHOBEHMS IAaBJICHUS Ta3a.
3aBUCUMOCTh JIaBJICHHSI Ta3a JaHHOW MacChl OT O0BbeMa M TeMIepaTyphl. Pazmuuus Mexmy
TBEPABIMHU TEJNAMH, XUAKOCTSIMU U rasamu. llepegada naBiieHHMs] KUAKOCTBIO M Ta30M. 3aKOH
[Nackansa. Hanuuue naBineHus BHYTPH KHUIKOCTU. Y BEIMUEHUE JaBICHUS C TIyOUHOM MOrpyKeHHUs.
O6ocHOBaHME PACTIONOKEHHS TOBEPXHOCTH OJHOPOIHOMN KUAKOCTH B COOOIIAIOIINXCS COCyAax Ha
OIHOM YpOBHE, a XHUAKOCTEHM € PAa3HOM IIOTHOCTBIO — HA DPa3HBIX YPOBHSX. YCTPONCTBO H
neiictBue 1nm03a. ATMmocdepHoe naBieHue. BrnusHue atMochepHOro aBieHHs Ha IKUBBIC
OpraHu3MBbI. SIBJIICHUS, MOATBEPKIAOININE CYIIeCTBOBaHUE aTMochepHoro naBineHus. OnpeneneHue
atmoceproro nasnenus. OnbiT Toppuuermnu. Pacuer cumbl, ¢ kKoTopoi aTtmocdepa AaBUT Ha
OKpYXaloIiKe TMpPEAMEThl. 3HAKOMCTBO C paboToOl M yCTPOWCTBOM OapomeTpa-aHEepOuaa.
Hcnonb3oBaHue ero mpu METEOpOJIOTUYECKUX HaOmoAeHusX. ATMOcpepHOEe MJaBlIeHHE Ha
pa3IMYHBIX BBICOTaX. YCTPOWCTBO W NPUHIMN JIEUCTBHS OTKPBITOTO JKMJIKOCTHOTO U
METAJUIMYECKOTO  MAHOMETpPOB. [IpuHIMI  AEMCTBUSA  MOPIIHEBOIO JKUJIKOCTHOIO Hacoca
Y THJIPABIMYECKOTO mpecca. Duzndeckue OCHOBBI PabOTHI THAPABIMYECKOTO Mpecca. [IpuuuHbI
BO3HUKHOBEHMSI BBITAJIKUBAIOWIECH cwibl. [Ipupona BhITAIKMBAIOMIEH CHIIbL. 3aKOH ApXUMena.
[MnaBanue Ten. YcnoBus MiaBaHUs Tell. 3aBUCUMOCTh TITyOUHBI MOTPYXKEHUS Tella B )KHUIKOCTh OT
ero ioTHOCTH. Pu3nuecKkre OCHOBBI MIIABAHUS CYJO0B U BO3AyXOIUIaBaHUsA. BOAHBIN U BO3AYIIIHBIN
TPaHCHOPT.

®POHTAJIBHBIE JIABOPATOPHBIE PAGOThI
8. Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA MOIPYKEHHOE B KUJKOCTb TEJIO.

9. BeIsicHeHuE yClIOBUH IIJIaBaHUs TeJa B )KUAKOCTH

Pa6ora u momHoCTh. JHeprus (13 u)

Mexannueckasi pabora, ee QU3NUIECKUil CMBICI. MOITHOCTh — XapaKTEPUCTUKA CKOPOCTH
BBITIOJTHEHHUST PaboThl. [IpocThie MexaHw3Mbl. Peruar. YcioBusi paBHOBecHs pbiuara. MoMEHT
cuibl — (QuU3MYEeCKas BEIWYHMHA, XapaKTepusykomas JAceicTBue cuibl. [IpaBUIO MOMEHTOB.
YCTpoiCTBO M NIEWCTBHE PHIYKHBIX BeCOB. [IOABMKHBIM M HETOJIBMXKHBIA OJIOKHM — TIPOCTHIE
MeXaHU3Mbl. PaBeHCTBO pabOT MpH HCIOJNB30BAHUM MPOCTHIX MEXAHU3MOB. «30JI0TOE IMPABHUIION
MexaHukH. LleHTp Tskectn Tena. LleHTp TskecT pa3nuyHbIX TBepAbIX Ten. Crathka — paszen
MEXaHUKH, U3y4aloluil yCIOBHs PaBHOBECHUs TeEII. Y CIIOBUS paBHOBecHs Tell. IloHsATHE 0 mose3Hon
n nonHoit padore. KIIJ mexanm3ma. Haknonnas mmockocts. Omnpenenenune KIIJ[ HakmoHHOM
mockocTd. OHeprus. [loTeHuuanbHas sSHEprus. 3aBUCUMOCTb MOTEHLMAIBHOM HSHEPrUu Tea,
MOAHATOrO HaJ 3€MJIEH, OT €ro Macchl M BBICOTHI oAgbeMa. KnHernueckast 3Heprusi. 3aBUCUMOCTh
KUHETHUYECKOM SHEPrMU OT MACChl Tejla U €ro cKopocTtu. [lepexon ogHOTO BUAAa MEXAHUYECKOU
SHepru B pyrou. Ilepexon sHeprum ot 0AHOTrO TENIa K Apyromy.



OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI
10. BeisicHeHHe yCcoBHs PABHOBECHS pblyara.
11. Onpenenenne KIIJ[ mpu nogbeme Tenna o HaKJIOHHON TVIOCKOCTH.

8 kiacce

TensioBble siBjeHus (23 4)

TennoBoe nBumxeHue. OCOOEHHOCTH IBUXKEHHS MoJeKys. CBsi3p TeMmmepaTypbl Telaa U
CKOPOCTH JABM)KEHHS €ro MOJIEKyJ. [[BMKEHHE MOJIEKyJ B raszax, *XHIKOCTSAX M TBEPIABIX Tejax.
[IpeBpanienue »sHeprum TENa B MEXAaHMYECKMX IIpoleccax. BHyTpeHHsss »JHeprus Tena.
VYBenuyeHne BHYTPEHHEH 3HEpPruu Tella IMyTeM COBepIIeHUs paboThl Ha/l HUM WM €€ YMEHbILIECHHE
MIPU COBEPIICHUH PAaOOTHI TeoM. VI3MEeHEHHEe BHYTpEHHEH PHEpPTUU Tela IyTeM TeIUIonepeaadH.
TemmonpoBonHOCTh.  Pasnuume  TEIIONMPOBONHOCTEW — pa3iMuYHbIX — BemecTB.  KoHBeknus
B KHUAKOCTAX U razax. OObscHeHue koHBekiuu. Ilepenaua sHeprum nsmyueHueM. OcoOEHHOCTH
BUIOB Temonepenadn. KomuuecTBo TemoTsl. ENMHUIBI KOJIMYECTBA TEIUIOTHI. Y A€ibHAs
TEIUIOEMKOCTh BellecTBa. dopmyrna st pacuera KOJMYECTBA TEIUIOThI, HEOOXOJUMOTO IS
HarpeBaHus Tela WIW BBIAEISEMOr0 MM IPU OXJIaKIEHUHU. Y CTPOWCTBO U NMPUMEHEHHUE KaJlOpH-
MeTpa. TOIIMBO Kak MCTOYHMK DHEPTUM. YIenbHas TEIUIOTa cropaHus torwmBa. dopmyna st
pacdera KOJMYECTBA TEIUIOTHI, BBIACIAEMOrO IPH CrOPaHMM TOIUIMBA. 3aKOH COXPaHECHMs
MEXaHUYEeCKOW sHepruu. lIpeBpaieHre MexaHMYeCKOW dHEpruu BO BHYTpeHHIOW. [IpeBpamieHue
BHYTPEHHEH SHEPIUM B MexaHMuecKylo. CoxpaHEHHME SHEPruu B TEIUIOBBIX INpoOIeccax. 3aKOH
COXpPAHEHHs U MPEBPALLEHUS HHEPrud B TpuUpoAe. ArperaTHble COCTOSHMS — BEIIECTBA.
Kpucramnmuueckue Ttena. [lnaBnenue u orBepieBanue. Temmeparypa maBieHus. ['paguk
IUIaBJICHUS U OTBEPEBAHUS KPUCTAJUIMUECKUX Tell. YAelbHas TemioTa rmijaBieHus. OObsiCHEeHHE
IIPOLIECCOB TUIABJIEHUS M OTBEPAEBAHMS HA OCHOBE 3HAHWM O MOJIEKYJIIPHOM CTPOCHUHU BELIECTBA.
@dopmyna JUIsi pacuera KOJMYECTBA TEIUIOTHl, HEOOXOJMMOro [UIsl IUIaBJICHUS Tela WIn
BBIJICJIAIOIETOCS IIPU ero kpuctaunzauuu. [TapooOpasoBanue u ucnapenue. CKOpocTb UCTIAPEHHUS.
Haceiennslii u HeHachleHHbIM nap. Kongencauus mapa. OcoO0€HHOCTH IPOLECCOB HCHApEHUs
n KoHAeHcauuu. lloryomenne »HEpruM INpU HCNAPEHUM JKUAKOCTH U BBIIEICHHE €€ IIpH
koHAeHcauuu napa. [Ipouecc kunenus. IlocTosiHCTBO TeMiepaTypbl NMPU KUIIEHHH B OTKPBITOM
cocyne. duznyeckuii cMbICa yIeIbHOW TEIJIOTHI MapooOpa30BaHUS M KOHACHCAIMH. BiaxHoCTh
Bo3ayxa. Touka pocbl. CnocoObl —ompeieneHuss BIAKHOCTH  BO3Ayxa. [ UIpOMETphI:
KOHJIEHCAIlMOHHBIN U BosocHOM. IIcuxpomerp. Pabora rasa u napa npu pacimupeHuu. TernioBble
nsurateny. [IpuMeHeHne 3aKoHa COXPAaHEHUS W MPEBPAILLEHUs YHEPTHHM B TEIUIOBBIX JBUIATEIIAX.
VYcTpolicTBO M NMpUHLUI JAEHCTBHs JBurarens BHyTpeHHero cropanus (JIBC). Dkomorunyeckue
npo6nemsl rpu uctonb3oBanuu JABC. YcTpoiicTBO 1 mpuHIWMI AeicTBHs napoBoi Typounbl. KITJ]
TEIUIOBOTO JIBUTaTEs.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI
1. Onpenenenne KONMUECTBA TEILIOTHI IPU CMEIIMBAHUY BOABI Pa3HON TEMIIEPATYPHI.

2. OmnpeneneHue yaeabHON TEMII0EMKOCTH TBEPOTO Tena.
3. OnpeneneHre OTHOCUTENIBHOMN BIaKHOCTU BO3yXa.

DJleKTpUYecKHe siBJIeHHus (29 4)
Onexrpuzanus Ten. JlBa poaa dSIEKTPUUECKHMX 3apsaoB. B3aumonelicTBuE OJHOMMEHHO U
Pa3HOMMEHHO 3apsDKCHHBIX TeJ. YCTPOMCTBO 3JIeKTpockoma. [ToHATHS 00 3JIeKTpHYEeCKOM ToJe.
ITone xak ocoObl BUJ MaTepuH. J[eIMMOCTH 3IEKTPHUUECKOro 3apsaa. DJIEKTPOH — YacTHIA C
HaVMEHBIIMM JJIEKTPUYECKUM 3apsaoM. Enumnuna snekrpuueckoro 3apsaa. CrtpoeHue aroma.
Crpoenue siapa aroma. Heittponsl. Ilpotonsl. Monenu atoMoB Bojopojaa, renusi, autus. VOHBL
OObscHeHHE Ha OCHOBE 3HAHUW O CTPOCHHUU aToMa JJIEKTPU3ALUU TE MPH CONPUKOCHOBEHUH,
nepesadye yacTH JIEKTPUYECKOro 3apsia OT OJHOro Tejla K APYyromMy. 3aKkOH COXpaHEHHUs
ANEKTPUYECKOro 3apsna. JlejgeHue BelecTB MO CIOCOOHOCTH MPOBOAUTH AJIEKTPUUYECKUN TOK Ha
MIPOBOJIHUKH, TOJIy- MPOBOJHUKU U JMAJICKTPUKU. XapakTepHas 0COOEHHOCTh MOIYIPOBOJHHKOB.



DneKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOT0 TOKa. MICTOUHUKH 3JIEKTPUUECKOTO
TOKa. DJEKTpUYEeCKas 1LIeMb U €€ COCTaBHbIC YacTH. YCJIOBHbIE 0003HAUYECHMSI, MPUMEHSIEMbIC Ha
cxemax oanekTpudyeckux 1ueneil. Ilpupoma osnektpuyeckoro Toka B Mertamuiax. CkopocTh
pacnpocTpaHeHUs] dJEKTPUYECKOTO TOKa B MPOBOAHHKE. JIEHCTBHSI AIEKTPUYECKOTO TOKA.
[IpeBpaiieHne SHEpPruM 3JIEKTPUUYECKOrO0 TOKa B JIpyrue BuIbl dHepruu. Hampasnenue
3ieKTpuueckoro Toka. Cuna Toka. MHTEHCMBHOCTh 3ieKTpuyeckoro Toka. Popmyna s
omnpezaeneHuss cuibl Toka. EauHunbsl cwibl Toka. Hasnauenue ammepmerpa. Bxmrouenue
amriepMerpa B 1enb. OmnpeneneHue UEHbl ACNECHHS €ro IIKalbl. DJIEKTPUUYECKOE HaIpsKEHUE,
eauHuIA HamnpsokeHus. DopMmyna s ONpenesieHus HamnpsokeHus. V3mepeHue HanpspKeHus
BOJITMETPOM. BxitoueHue BoabTMETpa B uenb. OmnpenerneHue ILEHbl JEJICHUS €ro IIKaJbl.
DNEKTPUUECKOE COINPOTUBICHUE. 3aBUCUMOCTb CHUJIbI TOKAa OT HAIPSDKEHUS MPU MOCTOSIHHOM
conpotuBieHuu. Ilpupoga 3JIEKTPUUECKOTO COMNPOTHBIECHHUS. 3aBUCUMOCTb CHIIBI TOKa OT
CONPOTHUBIICHUS NPHU TMOCTOSIHHOM HampspkeHHH. 3akoH Oma it ydactka nenu. CooTHOIIEHHE
MEXKy CONPOTUBICHUEM MPOBOJAHUKA, €0 JJIMHOM U IJIOMIAbI0 TOMEPEYHOT0 CeUEHUs. Y IETIbHOE
CONMpOTHBIIEHUE TNpoBOAHUKA. [IpuHIMI 1elcTBUS U Ha3HaueHuWe peocrtata. [loaxmroueHue
peoctata  Buenb.  IlocnenoBarenbHOE ~— CO€IMHEHHE  NPOBOAHUKOB.  CoNpOTUBIEHUE
MOCJIEIOBATENIbHO COCIMHEHHBIX MPOBOAHMKOB. CuHja TOKa H HampsbKeHWEe B IENU  TPH
MOCJIeI0BATENbHOM coeauHeHuu. [lapannensHoe coeguHeHne NpoBOAHUKOB. CONPOTUBIIEHUE JIBYX
napajjiesIbHO COSUHEHHBIX NMPOBOAHUKOB. Crja TOKa M HaNpsDKEHHE B LIENH MPU NapauleIbHOM
coenuHeHnn. Paborta snekTpuyeckoro Toka. @opmyna ans pacyeta paboThl Toka. EquHuUIbl paboTsl
TOKa. MOIIHOCTh 3JIEKTpUYECKOro Toka. dopmyna Juisl pacyera MOIIHOCTH Toka. Dopmyna miis
BBIUMCJICHHS] pabOThl 2EKTPHUUYECKOr0 TOKA 4Yepe3 MOUIHOCTh M Bpems. EnuHuIBl paboThl TOKA,
HCIIOJIb3yEMBbIE Ha MTpaKTUKE. PacueT cTOMMOCTH U3pacxXo10BaHHOU 31eKTpodHeprun. Gopmyiia s
pacdera KOJNUYECTBA TEIUIOTHI, BBIICNSEMOr0 MPOBOAHHUKOM TIPU TPOTEKAHUH II0 HEMY
aieKTpudeckoro Toka. 3akoH JDxoyns—Jlenna. KonaeHcatop. DIeKTpOEMKOCTh KOHACHCATOpA.
PaGora »snexTpuueckoro moisi KoHAEHcaropa. EfuHHMIIA 3IEKTPOEMKOCTH KOHJEHCATopa.
Paznuunble BUIBI J1AMII, HUCIHOJIb3yeMbIE€ B OCBELICHUU. YCTPOMCTBO JIaMIbl HaKaJIUBaHUSI.
TennoBoe AeiicTBHME TOKa. DJIEKTPUYECKHE HarpeBareibHble MpuOOopbl. [IpuuuHbl mepe- rpy3ku
B LIETIM U KOPOTKOTO 3aMmbikaHus. [Ipenoxpanurenu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
4. COopka dIEKTPUUECKOH e U U3MEPEHHE CUJIbl TOKA B €€ PA3IMYHBIX YUACTKaX.
5. I3MepeHune HanpsKeHUsT Ha Pa3IMuHbIX yYacTKaX dJEKTPUYECKOW LIEeTH.
6. MI3MepeHue cuilbl TOKa U €r0 PpEryJIMpOBaHUE PEOCTATOM.
7. N3mepenue conmpoTUBICHHSI TPOBOJHUKA IIPU MTOMOIIN aMIIepMETpa U BOJIBTMETPA.
8. MI3mepeHre MOITHOCTH U pabOThI TOKA B AJIEKTPUYECKOH JIaMIIe.

DJIeKTPOMATHUTHBIE sIBJIeHUd (5 1)

MarautHoe mose. YCTaHOBIIEHHE CBS3M MEXKIY SJEKTPUYECKUM TOKOM M MAarHUTHBIM
nosneMm. OnbIT OpcTeaa. MarHuTHOE MOJe NPSIMOro TOKA. MarHUTHbIE JTUHUM MArHUTHOTO IOJIS.
MaruutHoe mosie KaTymkd ¢ TOKOM. CrnocoObl M3MEHEHHMsI MarHUTHOTO JEHCTBUS KaTYyIIKH C
TOKOM. DJIEKTPOMArHUThI U UX NpuMeHeHue. Vcnbitanue neictBus snnekrpoMmarauta. [loctosiHHbIe
MarHuTel. B3aumonelictBue marHuToB. OObSCHEHHE NPUYUH OPHUEHTALMU JKEJIE3HBIX OMUIOK B
MarHuTHOM mosie. MaruutHoe nosie 3emiu. JleiicTBUe MarHUTHOTO MO HA MPOBOJHUK C TOKOM.
Y CTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOABUTATENS TOCTOSSHHOTO TOKA.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
9. COopKa 3JIEKTPOMArHUTa U UCTIBITAHUE €TI0 JEHCTBHUS.
10. N3yueHue 31eKTpUIECKOT0 ABUTATENIs MOCTOSIHHOTO TOKa (Ha MOJIEIH).

CgBetoBble aiBjenusn (10 1)
Hctounnku cBeta. EcTeCTBEHHBIE M UCKYCCTBEHHBIE ICTOYHUKH CBETA. TOYEYHBINA UCTOYHHUK CBETA
u cBeToBoM  Jayd. IlpsmonuHeilHOe  pacnpocTpaHEHHME CBeTa. 3aKOH  IPSMOJIMHEHHOTO
pacripoctpanenus cBeta. OOpazoBanue TeHHW W ToiyTeHH. CONHEYHOE W JIYHHOE 3aTMEHUSI.



SBiienus, HaOmroAaeMble MpU NMAJCHUU JIyda CBETa Ha IpaHULly pasjena IByX cpea. OTpaxkeHue
cBeTa. 3akoH oTpakeHHs cBeTa. OOpaTuMocTh cBeTOBBIX Jydel. [lnockoe 3epkano. Iloctpoenue
n300paXkeHusI IpeaAMeTa B IUIOCKOM 3epkaiie. MHUMoe n300pakeHue. 3epKalbHOE U PacCcesHHOE
oTpakeHHe cBera. OnTudeckas IUIOTHOCTH cpelbl. SBienue mpenomieHus csera. COOTHOIIEHHE
MEXIy YINIOM TaJeHHs U yrJIoM MpeloMIeHHs. 3akoH IpenomiieHus cBeta. [lokasatens
npenomiieHus AByxX cpel. CtpoeHue riasa. OyHKIUM OTAEIBHBIX 4dacTed riasa. @opmupoBaHue
n300pakeHus Ha ceTyaTKe IJiasa.
OPOHTAJIbHAS JIABOPATOPHASI PABOTA
11. 3y4yeHne cBOHCTB M300pakeHUs B INH3AX.

9 kJacc

3akoHbI B3anMoiecTBHUS U ABH:KeHHs TeJ (34 4)

Onucanue nBukeHHs. MaTepuanbHas Touka Kak Mojenb Tena. Kpurepuum 3ameHsl Tena
MarepuanbHOU Toukoi. IloctynarensHoe nBuwxeHue. Cucrema orcuera. [lepememenune. Paznuune
MEXy MOHATUSMU «IIyTh» U «1epeMenienre». HaxoxaeHne KoopAuHaThl Tejaa [0 ero HauajabHOU
KOOpJAMHATEe W INPOEKUMU BeKTopa nepeMenicHus. Ilepememienue mnpu  NpsAMOJIMHEHHOM
PaBHOMEpPHOM JABMXEHUU. [IpsAMoNMHEHOE paBHOYCKOPEHHOE JIBH)KEHHE. MTHOBEHHAsI CKOPOCTb.
VYckopenne. CKOpOCTh MNPSIMOJIMHEHHOIO PAaBHOYCKOPEHHOTO JBMXKEHUS. ['papuk CKOpOCTH.
[lepemenienue nmpu NpSMOIMHEHMHOM PaBHOYCKOPEHHOM ABM)KEHHU. 3aKOHOMEPHOCTH, IMPUCYIIHE
NPSIMOJINHEITHOMY paBHOYCKOPEH- HOMY IBIKEHHIO 0e3 HaualnbHOM ckopocTH. OTHOCHTENBHOCTh
TPAaCKTOPHUH, MEPEMEIIECHUs, IIyTH, CKOPOCTH. I'€0leHTpruYecKass U IeJUOLCHTPUYECKasT CUCTEMBI
mupa. [lpuumHa cMmeHbl AHS M HOYM Ha 3emie (B TeIHOLEHTpUuYecKoi cucreme). [IpuumHbl
JBUKEHMSI C TOUKU 3pEHUsT APHUCTOTENs U ero nocienosareneil. 3akoH uHepuuu. [lepBblil 3akoH
Herorona. MHepumansHbeie cucteMsl orcuera. Bropoi 3akoH Herorona. Tperuit 3akoH HerotoHna.
CBobOomHOE majeHHEe Tel. YCKOpPEHHE CBOOOAHOTO majeHus. llameHwe Tem B BO3AyXe U
pa3peKEHHOM IIPOCTPAHCTBE. Y MEHBIIEHUE MOAYJS BEKTOpPA CKOPOCTH IPH IPOTUBOMOIOKHOM
HaTpPaBJICHUN BEKTOPOB HAYAJIbHOW CKOPOCTH M YCKOPEHHS CBOOOTHOTO maneHus. HeBecomMocCTb.
3aKOH BCEMHUPHOIO TATOTEHHS M YCIOBUS €ro INPUMEHMMOCTH. ['paBUTAllMOHHAs MOCTOSIHHAS.
VYckopenue cBOOOAHOTO TAJeHUsI Ha 3eMiie U APYruX HEOECHBIX TejaX. 3aBHCHUMOCTh yCKOPECHHS
CBOOOJHOIO MaJeHHsl OT IIMPOTHl MecTa M BbICOTHI Haj 3emieil. Cuna ynpyroctu. 3akoH ['yka.
Cuna tpenus. Bunpl TpeHus: TpeHHE MOKOsI, TPEHHUE CKOJIbKEHUS, TpeHue kaueHus. Popmyia amns
pacuera CUiIbl TpeHuUs cKoabxkeHus. IIpuMepsl noneznoro npossieHus Tpenus. [IpsamonuneitHoe u
KPHUBOJIMHEHHOE JABWXKEHUE. JI[BM)KEHHME Tella 10 OKPYKHOCTH C IIOCTOSHHOM IO MOJIYJIIO
ckopocTblo. lleHTpocTpemuTenbHOe yckopeHue. McekyccTBeHHble CcHyTHHKM 3emiu. IlepBas
KOCMUYecKasi CKOpocTh. MiMmybe Tena. 3aMkHyTast cuctema Tei. MI3MeHe- Hue UMITYJIbCOB Tell IIPU
X B3aUMOJEHUCTBUU. 3aKOH COXpaHEHMs WMIIysibca. CyHnIHOCTP W TIPUMEPBl PEAKTUBHOTO
nBukeHus. HazHaueHne, KOHCTPYKLMS U MPUHIUI AEHCTBUS pakeTbl. MHOrOCTyI€HUaThle PAKETHhI.
PaGora cunbl. PabGota cuibl TsXKecTH M cuibl  ynpyroctd. IloTeHImambHas 3SHEpPrusl.
[orennmansHast SHEprHUs ynpyrojaedopmupoBanHoro Tena. Kunernueckas sHeprusi. Teopema 00
U3MEHEHUH KNHETUYECKON YHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI
1. UccnenoBanue paBHOYCKOPEHHOT'O IBUXKEHUs 0€3 Ha4aJlbHON CKOPOCTH.

2. 3mepenune ycKOpeHwHsl CBOOOTHOTO MaIeHUSI.

Mexannuyeckue KoJe0aHUs U BOJHBL. 3BYK (15 1)

[Ipumepsr konebarenbHOro ABMWXKEHHs. OOmmMe YepThl Pa3HOOOPa3HBIX KOJICOAHMIA.
JluHamuka KojeOaHUl TOPU3OHTAIBHOIO TPYKUHHOTO MasTHUKA. CBOOOJHBIE KOJIeOaHMS,
KojeOaTenbHbIE CHUCTEMbI, MAasTHUK. BennuuHbl, XapakTepu3yrolue KojebaTeiabHOe IABUKEHHE:
aMIUTMTYy 13, TIEPUOM, 4acToTa, ¢a3a KoneOaHui. 3aBUCHMOCTH MEPUOJIa U YaCTOTHl MAasTHHKA OT
JUIMHBL ero HWUTH. [‘apMoHumueckwe KkosieOaHus. I[IpeBpareHue MEXaHHUYECKOW OSHEPTUHU
KojebaTebHONH CHCTEMBI BO BHYTPEHHIOW. 3aTyxaromue KojeOaHus. BoIHyXIEHHBIC KOJICOAHWS.



YacToTra yCTaHOBHMBIIMXCS BBIHY)XKICHHBIX KOJECOaHWNA. YCIOBHS HACTYIUICHHS W (uU3NYecKas
CYLUIHOCTb SIBJICHMS pE30HaHCa. YYeT pe30HaHCa B NpPaKTUKE. MeXaHHU3M paclpoCTpaHEeHHUs
ynpyrux kojeOaHuii. Mexanndeckue BOJHBI. [lomepeyHple W TMPOIOIBHBIE YNPYTHE BOJHBI B
TBEPABIX, JKUJAKUX M Ta3000pa3HbIX cpefax. XapaKTepUCTUKU BOJH: CKOPOCTh, IJIMHA BOJHBI,
gactora, nepuoa Kosebanuid. CBsi3b MEXAy STUMH BeIHMYMHAMH. VICTOYHHKH 3ByKa — Tela,
koneOmonecs ¢ vacrorod 16 I'm— 20 k[, VYaesrpasByk M uH(ppa3Byk. OXOJOKalus.
3aBHCHMOCTH BBICOTBHI 3ByKa OT YaCTOTBI, a TPOMKOCTH 3ByKa — OT aMIUIMTYJbl KOJICOAaHUU W
HEKOTOPBIX JpYrux mnpuuuH. TemOp 3Byka. Hammume cpempl— HeoOXoauMoe ycCIOBHUE
pacripoctpanenus 3Byka. CKOpOCTh 3ByKa B pa3InuHbIX cpenax. OTpakeHue 3Byka. 9X0. 3ByKOBOH
pe30HaHc.
®POHTAIJIbHASI IABOPATOPHAS PABOTA

3.HccnenoBanue 3aBHCUMOCTH TIEPHOJAa M YaCTOTHI CBOOOIHBIX KOJIECOAHWH MasTHHKA OT JUTMHBI
€r0 HUTH.

DJIEKTPOMATHUTHOE 1oJIe (25 1)

Hctounuku maruutHoro nojs. ['unoresa Ammepa. I'paduueckoe n3odpaxxeHrne MarHuTHOTO
nosid. JIMHUM HEOAHOPOJHOTO M OJHOPOJHOTO MAarHUTHOro mojs. CBs3p HAmpaBlICHUs JUHUM
MarHUTHOTO TIOJNIi TOKa C HampaBieHHEM TOKa B mpoBoaHuke. [IpaBuno OypaBumka. [IpaBumo
MpaBol pyKU IS coleHOuAa. JleHiCTBME MAarHUTHOIO MOJsl Ha IMPOBOJHUK C TOKOM U Ha
JBIKYIIYIOCS 3apsKeHHYIo yactuny. [TpaBuio nesoit pyku. MHayKkuns MarHuTHOTO 1nojis. Moayib
BEKTOpa MAarHUTHOM MHIYKUMHU. JIMHUM MarHUTHOM HWHAYKIMHU. 3aBUCUMOCTb MAarHUTHOIO
MOTOKA, MPOHU3BIBAIOIIETO IUIOIAAh KOHTYpa, OT IUIOIIAJIN KOH- Typa, OPUEHTALUU IJIOCKOCTH
KOHTypa IO OTHOIIEHHIO K JIMHHUSM MAarHUTHOW HMHAYKLIHMHM M OT MOJYJS BEKTOpa MarHUTHOM
MHAYKUUU MarHuTHOro noiis. Onbitel Papazes. [IpyurHa BOZBHUKHOBEHUS MHAYKIMOHHOTO TOKA.
Omnpenenenue SBIACHUS AJIEKTPOMArHUTHOM HWHAYKIMHM. TeXHUYECKOEe NPUMEHEHHUE SIBJICHUS.
Bo3HuKHOBEHHE MHAYKIIMOHHOIO TOKAa B QJIIOMUHHUEBOM KOJIbLIE NMPU HM3MEHEHUH MPOXOJSILIETO
CKBO3b KOJIBLIO MarHUTHOro notoka. OmnpeesneHne HanpaBlIeHUs: NHAYKIMOHHOro Toka. [IpaBuio
Jlenua. fIBnenus caMOUHAYKIUU. HIYKTUBHOCTh. DHEPryUs MarHUTHOTO MoJsi Toka. [lepemeHHbli
NEKTPUYECKUN TOK. OJIEKTPOMEXAaHMYECKMM MHIYKIUOHHBIM reHeparop (Kak mpumep —
ruaporedeparop). Ilorepu sueprum B JIDOII, cmocoOwl ymeHbIieHUs T1OTeph. HasHadeHwue,
YCTPOMCTBO M MPUHIMUN JACWUCTBUS  TpaHchopMmaTropa, €ro MpUMEHEHHEe Npu Ieperade
JJEKTPOIHEPIUU. JIEKTPOMAarHUTHOE II0JI€, €ro MCTOYHHUK. Paznuume Mexay BHXPEBBIM
NEKTPUYECKUM U IJIEKTPOCTATMUECKUM MOJSIMH. OJIEKTPOMAarHUTHBIE BOJHBL:  CKOpOCTb,
MONEPEYHOCTh, JJIMHA BOJHBI, NPUYMHA BO3HUKHOBEHUs BOJIH. l[lomydenwe u perucrtpauus
JIEKTPOMArHUTHBIX BOJIH. BBICOKOYACTOTHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS M BOJIHBI —
HEe0OXOIMMBIE CpEICTBa Ul OCYIIECTBICHHUS paauocBsizu. KomebaTtenbHbI KOHTYp, MOIy4YEHHE
AJIEKTPOMArHuTHHIX KojeOanuii. @opmyna Tomcona. biok-cxema mepenaromero v MmpuEMHOTO
YCTPOWCTB JII OCYIUECTBIEHHUS PATUOCBA3U. AMIUINTYAHAs MOIYJALMS W JIETEKTUPOBAHUE
BBICOKOUYACTOTHBIX KoJjieOanuil. MnTtepdepenuns u nudpakuus csera. CBET KaK YaCTHBIN Cirydan
3JEKTPOMArHUTHBIX BOJIH. JlManma3oH BHJIMMOIO H3JIy4EHUS Ha IIKAJe 3JIEKTPOMAarHUTHBIX BOJIH.
YacTuipl 3IeKTPOMarHUTHOTO M3JIy4eHus: — (QOTOHBI (KBaHTHI). SIBneHue aucnepcun. Pasnoxenue
6enoro ceera B crekTp. [lonmydyenne 6enoro cBera myTeM CIOKEHUS CIIEKTpaibHBIX 1[BETOB. L[BeTa
tes. HasHadeHune u ycTpoilcTBO criekTporpada M CHeKTpocKona. THIbl ONTHYECKUX CIIEKTPOB.
CruiomHOW ¥ JIMHEWYaThle CIEKTPhbI, YCIOBUS UX MoiaydeHus. CHeKTphl HCIyCKaHUs
u nornomenus. 3akoH Kupxroga. CrekTpaiabHbii aHanu3. ATOMBI — HCTOYHHUKHM H3JIy4EHHUS U
norsjoueHus: cera. OObsACHEHUE U3TY4YEHUS U MOTJIOUICHHS CBETa aTOMaMU U IMPOUCXOXKACHUS
JIMHEWYATBIX CIIEKTPOB HA OCHOBE MOCTYJIaTOB bopa.

®POHTAJIBHBIE JTIABOPATOPHBIE PABOTbI
4. Vzydenue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

5. HaGnroneHue CrjionHOTO ¥ JIMHEHYAThIX CIIEKTPOB UCITYCKaHUSI.

CtpoeHue aTomMa u aTOMHOTO sigpa (20 1)



CnoxHblil cOCTaB paJMOaKTUBHOIO MW3JIy4eHHd, -, - U y-yactuupl. Monenb aroma
Tomcona. OmbiTel Peszepdpopna mno paccesHuto o-dactun. [lnanerapnas Mojenb aroma.
[IpeBpamenus simep Mpu paauoaKTUBHOM pacriajie Ha mpuMmepe o-pacrana panus. O0o3HaueHHE
AIep XUMAYECKUX 3JIEMEHTOB. MaccoBOe U 3apA10BOE YUCIIA. 3aKOH COXPaHEHUsI MacCOBOTO YHCia
U 3apsga IpU PaJuOAaKTUBHBIX NpeBpalleHusX. HazHaueHue, yCTpOWCTBO M IPUHLMI JEHCTBHS
cueturka ['eiirepa u kamepsl Bunbcona. BeiOuBanue o-uyacTuiaMy IPOTOHOB U3 AJ€p aTOMa a3o0Ta.
Habmonenne  dotorpadmit  oOpazoBaBmMXCS B Kamepe  BuibcoHa  TPEeKOB — YaCTHIIL,
y4acTBOBABIIMX B AEpHON peakiuu. OTKpbITUE M CBOWCTBa HEWTpoHA. IIpOTOHHO-HEHTpOHHAS
Mozenb aapa. Gusnueckuil CMBICI MaccoBOIO U 3apsiioBoro uuces. OCoOEHHOCTH SIIEPHBIX CHIIL.
N3ortonsl. DHeprus cBA3u. BHYTpeHHsIsI S3HEPIrUs aTOMHBIX sAep. B3auMoCBsA3b Macchl U YHEPIHH.
Hedext macc. BeineneHue win noriouieHHe SHEPTUM B SAEPHBIX peakuusx. Jlenenue sapa ypana.
Boiaenenue sHeprum. YcinoBus NPOTEKAHUs yIPaBIsieMOH LenHOM peakuuu. Kputunueckas macca.
Hasnadenue, ycTpoilCTBO, NMPHUHLMII JEUCTBUSA SAJEPHOTO PEAKTOpPA HA MEJICHHBIX HEHUTPOHAX.
IIpeoOpa3oBaHue sHEprun sAaep B 3JeKTpuUecKyro sHepruto. [IpenmymectBa u Henoctatku ADC
nepen APYyruMU BUIAMH JJIEKTPOCTaHUMK. buomormdeckoe naeiicteue paauauuu. Ddusznueckue
BEJIMYMHBI: TIOTJIOLICHHAs J103a M3JIyuyeHHs, KO3(QHUIMEHT KayecTBa, SKBUBAJIEHTHas J03a.
BimsiHue  paaMOakTHMBHBIX  M3JIyYEHMM Ha KUBble opraHm3mel. llepwon momypacnana
PaZlMOAKTUBHBIX BELIECTB. 3aKOH paJHOaKkTUBHOro pacmnaga. CrocoObl 3aluThl OT paaHallUu.
VYcnoBus NpoTeKkaHus U IpUMephl TEpMOSAEpHbIX peakiuil. ctounuku sHeprun ConHUa U 3BE31.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI
6. l3mepenue ecTeCTBEHHOTO PaTHAlMOHHOTO (POHA TO3UMETPOM.

7. 3yueHue aeneHus sapa aroma ypaHa 1o (gotorpaduu TpeKos.
8. M3yueHne TpeKoB 3apsHKEHHBIX YaCTHII IO TOTOBBIM (poTorpadusim

Crtpoenue u 3Boonusa Beesiennoii (5 v)

CoctaB ConneuHoii cuctembl: ConHIIE, BOCEMb OONBIIMX IUIaHET (IIECTh U3 KOTOPBIX HUMEIOT
CIyTHUKU), MATh IUIAHET-KapJIUKOB, acTEpOUIbl, KOMETbI, METeOpHble Tena. DopmupoBaHUe
ConHe4YHOM CHCTEMBI. 3eMJIS W IIAHEThl 3eMHOW Tpynmbl. OOIIHOCTh XapaKTEPUCTHK TUIAHET
3eMHOM rpynmnbl. [lnanersi-rurantsbl. CHOyTHUKM M KOJIbLIA IUIAHET- THraHToB. Manble Tena
ConHEYHOM CHCTEMBI: acTEpPOUIIbI, KOMEThI, MeTeopHble Tena. OOpa3oBaHHE XBOCTOB KOMET.
Panuant. Meteoput. bonua. ConHue u 3Be3/bl: clioucTas (30HHas) CTPYKTypa, MarHUTHOE MOJE.
Ucrounuk sHeprum CojiHIA M 3BE€3]1 — TEIUIO, BBIAEIAEMOE INPU MNPOTEKAHMM B HMX HEApPax
tepmosiiepHbix peakumit. Craguu sBomonuu  Connua. [anaktuku. Meraranaktuka. Tpu
BO3MOJKHEIE MOJIETIU HECTallMOHAPHOMU Bcenennolii, MPEJI0KEHHBIE A.A. ®punmanom.
DKcrepuMeHTalIbHOE OATBEpXKAeHHE Xa00soM pacmupenus Beenennoit. 3akon Xa06ma.

TemaTuyeckoe NJIAHUPOBAHUE,
B TOM YHCJIe C Y4eTOM padoyeil MpOrpaMMbl BOCIIUTAHUS € YKA3aHUEM
KOJIMYeCTBA YaCOB, OTBOJAMMBIX HA OCBOCHHE KAK/I0U TeMbI

7 kaacc (68 4, 2 4 B Hepe110)

7 kaacc (68 4, 2 4 B Hege110)

Paznennl TemaTn4yeckoe Ko OcHoBHBIE BHDBI OcHoBHbBIE
(comepkanue IVIAHUPOBaHHE Ju AeATeIbHOCTH HanpasJIeHHS
MPOrpaMMmbl) yec | o0yuarwmuxcsi (Ha BOCHHTATEILHOM

TBO ypoBHe AeATeNbHOCTH
4yac | YHHMBEpPCAJbHBIX
OB Y4eOHBIX




JeicTBHiIl)

du3nka u ee poJib B
NO3HAHUH
OKpY:Kaolero Mupa
(44)

®dusnka — Hayka o
npupoge. dusnueckue
SIBJICHHUSI, BEILIECTBO,
TEJI0, MaTEPHsL.
®du3nvecKue cBOcTBa
Tea. OCHOBHEIE
METO/BI U3YUCHHUSI, UX
paznuuue. Ilonstue o
¢duznueckont
BEJIMYHUHE.
MexyHapoaHas
CUCTEMa eAMHUII.
[Ipocreitmue
HU3MEPUTEIIbHBIC
npubopsr. Llena
JIETIEHUS IKaJIbI
puodopa.
Haxoxnenue
MOTPELTHOCTH
HU3MEPEHUS.
CoBpemeHHbIe
JNOCTH)KCHHUS HAYKH.
Pounb duzuku

U YUYEHBIX Halllel
CTpaHBI B Pa3BUTHH
TE€XHUYECKOT0
nporpecca. Biusnue
TEXHOJIOTUYECKIX
MIPOLIECCOB Ha
OKpY>KaIOIIYyI0 Cpeny.

dusnka — HayKa 0 OOBACHATS, 1,2,3,4

npupoxe. Puznyueckue OIHCHIBATh

SIBIICHUSI, BEIIECTBO, (husnueckue siBIICHUS,

TEeJ0, MaTepHsl. OTIUYATh (PU3NIECKIIE

du3nUecKrue CBOCTBa SIBJICHUS OT

tes. OCHOBHBIE XUMHYECKUX;

METOJTbI U3YYEHUS, UX [IpoBoauts

pasnugue. HaOJTFOICHUS
(hU3UYECKUX SBJICHHMIA,
aHAJIM3UPOBATh U
KJIAaCCU(DUITMPOBATE UX
Pasnmuats MeTO B
U3y4eHUs (PUUKU.

[TonsTHE O M3mepsTh 1,2,3,4

¢uznyeckon paccrosiHue,

BEJTMYUHE. MIPOMEKYTKH

MexyHapoaHas BpEMEHH,

crcTeMa eIMHMUII. TEMIIEPATyPY;

[Ipocreitmue Oo6pabatbIBaTh

M3MEpUTEIbHbIC pe3yIbTaThl

pubopsl. Llena U3MEpEHHH;

JICIICHUS [IKAJIbI [TepeBouTh 3HAUCHUE

npubopa. (hm3UYecKUX BEIUYHH

Haxoxnenue B CU;

HOTPELIHOCTH Onpenensite

HU3MEpPEHHS. MOTPEIIHOCTb
WU3MEpEHUs,
3aITUCHIBATh PE3yJbTaT
U3MEPEHHS C YIeTOM
MOTPENTHOCTH.

CoBpeMeHHbIE OrmpenensaTs MeCTo 1,2,3,4

JOCTH)KEHHUS HAYKH.
Ponb Gusuku

Y YYEHBIX Hallei
CTpaHbI B Pa3BUTUH
TEXHUYECKOTO
nporpecca. Bausaue
TEXHOJIOTHYECKUX
IIPOLIECCOB Ha
OKPY>KaroIy1o Cpeay.

(hU3UKK KaK HAYKH,
JenaTh BHIBOABI O
pa3BUTHU PU3NIECKOI
HAyKH H ee
JOCTHKCHUSX;
CocTaBisTh I1aH
Ipe3eHTANH
Pabotats B rpymre;
CocTtaBiATs miaH
IpEe3CHTALNH.




JlaGopaTtopHas pabota
Ne 1 «Ompenenenne
LECHBI IeICHUS
M3MEPUTEITHLHOTO
pudopay

OmpenensTs 1eHy
JeNICHHS JTI000T0
U3MEPUTEITHHOTO
npudopa,
MIPEICTABIIAT
pe3yNIbTaThI
W3MEpPEeHUH B BHJIE
TaOJIHIL;
Ompenensts
MOTPEITHOCTh
AnanuzupoBatb
pe3yIAbTATHI 10
OTIPEICIICHUIO LIEHBI
JIEIICHUS
U3MEPHUTEITHHOTO
npudopa, nenaTh
BBIBO/IBL;

Pabotats B rpymre;
OnpenenuTs IeHY
JICJICHUS IIKAJIBI U3
MaTepHAIEHOTO
OWINHAPA;
Omnpenenatb 00beM
YKUJIKOCTH C TIOMOIIBIO
WU3MEPHUTEITHHOTO
OWINHAPA;
OO0pabarbIBaTh
pe3yIbTaThl
U3MEPEHUH.

1,2,3,4,5

IlepBoHaYaIbHBIE
CBe/IeHUS 0 CTPOCHUHU
BelecTBa (6 1)
[IpencraBnenus o
CTPOEHUU BEILECTBA.
OIIBITHI,
MOATBEPKIAIOIIHE,
YTO BCE BEILIECTBA
COCTOSAT U3 OTAEIBHBIX
yactull. Mosnekyna —
Menpyaiiias yactuma
BeniecTBa. Pazmepsl
monekyi. Juddysus
B JKUJKOCTSIX, TFa3ax u
TBepAbIX Tenax. CBs3b
ckopocty quddysuu u
TeMIIepaTyphl Teja.
DUBUYECKHUIN CMBICIT
B3aUMOJICUCTBUS
MOJICKYJI.
Cy1iecTBOBaHUE CHUII
B3aUMHOTO

IpeacraneHus o
CTPOCHHH BEIIIECTBA.
OIIBITHI,
MOITBEPKIAIOIINE,
YTO BCE BELIECTBA
COCTOST U3 OTAEIbHBIX
YaCTHII.

OOBACHATH OMBITHI,
HOJTBEPKAAOLIHE
MOJICKYJISIpHOE
CTpOCHHE BEIIECTBA,
OTIBITHI IO
00HapYKEHUIO CHIT
B3aUMHOTO
NPUTSDKEHUS U
OTTaJIKUBAHUS
MOJICKYJT;
OOBSCHATS:
(hu3uIecKue SIBICHUS
Ha OCHOBE 3HAHMU O
CTPOCHUH BEIIECTBA,
OpOyHOBCKOE
JBIDKEHHE, OCHOBHBIE
CBOICTBAa MOJIEKYIL,
sBIeHNe TUQPy3UH,
3aBUCUMOCTD
CKOPOCTH ITPOTCKAHMUS
T dy3un oT
TEMIIEPATyphI TeJa.

1,2,3,4,7




MPUTSDKEHUS U
OTTAJIKUBAHUS
MOJIEKYIL. SIBneHMe
CMayMBaHUs U
HECMa4YMBaHUS TEl.
ArperatHble
COCTOSIHMSI BEIIECTBA.
Oc00EeHHOCTH Tpex
arperaTHbIX

COCTOSIHUU BEIIECTBa.

OOBbsicHEHHE CBOICTB
ra3oB, KUJIKOCTCH U
TBEPJIBIX TEIN Ha
OCHOBE
MOJICKYJIIPHOTO
CTPOCHHSI.

JlaGopaTtopHas pabota W3mepsITh pazMephl 1,2,3,4,5
No 2 «M3mepenue MaJbIX TE€JI METOIOM
pa3MepoB MaJIbIX TEID). PSAI0B, pa3Iu4aTh
CIIOCOOBI H3MEepEHUs
pasMepoB MabIX
TEI,
IIpencraBnsaTs
pe3yIbTaTHI
W3MEPEHUH B BUJE
TaOJINLL;
PaboTath B rpymie.
Moexyna — CxeMaTH4IecKu 1,2,57,8
MeIlbUaiinasi YacTHIa n300paxkathb
BemiecTBa. Pazmepsl MOJIEKYJIbI BOZBI U
Monekyi. Juddys3usa KHCIIOPO/a;
B JKHJIKOCTSX, Ta3ax CpaBHHUBaTh pa3Mepbl
TBepAbIX Tenax. CBsia3b MOJIEKYJI Pa3HBIX
ckopoctu Juddy3un u BEILIECTB: BOJIBI,
TeMIIepaTyphl Tena. BO3IIyXa.
Du3nUecKuil CMBICT
B3aMMOIEHCTBHS
MOJICKYL.
Cy1iecTBOBaHUE CHIT [puomuts mpumepsr | 1,2, 3,4,7
B3alIMHOTO muddysun B
MIPUTSHKSHAS U OKpYKaoIIeM MHpe,
OTTANIKABAHUS MIPAKTHYECKOTO
MOJIEKYJI. SIBNeHME HCIIOJIL30BaHUS
CMaYyuBaHUg U CBOIICTB BEILIECTB B
HECMAaYMBaHUS TEJIL. Pa3ITUIHBIX
ArperarHbie arperaTHbIx
COCTOSIHUSA BEIECTBA. COCTOSIHUSIX;
OcobOeHHOCTH Tpex Hab6monats u
arperaTHbIxX HCCIIENOBAThH SIBJICHUE
COCTOSIHUH BEIICCTBA. CMayuBaHUs U
HECMaYHMBaHM TEI,
00BSACHATH JaHHBIE
SIBJICHUS HAa OCHOBE
3HAHWUH O
B3aMMOJICHCTBUH
MOJIEKYL.
3auer Nel o Teme OOBACHSTE: 1,2,3,4,7

«ITepBoHayaIbHBIE
CBEJICHUS O CTPOCHUU
BEIIECTBAY.

(hu3uIecKue SIBICHUS
Ha OCHOBE 3HaHUH O
CTPOCHHH BEIIECTBA,
OpOYHOBCKOE
JIBHKEHHE, OCHOBHBIE
CBOICTBAa MOJIEKYIL,
sBiieHne qudQys3um,
3aBHCHMOCTD
CKOpPOCTH MPOTEKAHUS
T dy3un oT
TEeMIEepaTypHI Tea.
IIpumeHsTH
MOJTyYeHHbIE 3HAHHUS
MIPH PEIIeHUH 3a]1a4.




Amnanus 3. p.
OOBsCHEHHE CBOMCTB
ras’os, )KMJKOCTEH 1
TBEP/BIX TEI HA

Jloka3bIBaTh HAJTUUIHE
pasiuyus B
MOJIEKYJISIPHOM
CTPOCHHHU TBEPIBIX

1,2,3,4,5

OCHOBE TEH, JKUIKOCTECH 1

MOJIEKYJIIPHOTO rasos;

CTPOCHHSI. [IpumensaTsb

MTOJTYICHHBIC 3HAHUS
MIpH pEIICHUH 3a/1a4.

B3aumoneiicTBue Tes1 | Mexannueckoe Ornpenensrh: 1,2,3,4
(23 y) MexaHnyeckoe | IBUXKEHUE. TPaeKTOPHUIO
JBIKCHUE. Tpaekropus JIBIDKCHUS TEJIa; TelO,
TpaexTopus IBYDKCHUS Tea, IMyTh. OTHOCHTEIBHO
JBIDKEHUS Tena, MyTh. | OCHOBHBIC SIUHUIIBI KOTOPOTO TIPOUCXOTUT
OCHOBHBIE €TUHUIIEI nytu B CU. PaBHO JIBIDKCHHE,
nytu B CU. MEpHOE U - JlokasbIBaTh
PaBHOMEpHOE 1 HEpPaBHOMEPHOE OTHOCHUTEIHHOCTh
HEpPaBHOMEPHOE JIBHDKCHUE. JIBIDKEHUS TEIa,
JBHKCHUE. OTHOCUTEIBEHOCTD - PaccuuThbIBaTh
OTHOCHUTEIILHOCTD JIBHDKCHMSL. CKOPOCTH TeJa Mpu
nBrkeHust. CKopocTh paBHOMEpPHOM U
PaBHOMEPHOTO U CPEIHIOI0 CKOPOCTh
HEPaBHOMEPHOTO MIPH HEPAaBHOMEPHOM
JIBIKCHUS. JIBIDKECHUU.
BexropHrie u CxkopocTb Onpenensrs: 1,2,3,4,7
CKaJIIpHBIC PaBHOMEPHOTO U CPEIHIOI0 CKOPOCTh
(dhmsugeckue HEpPaBHOMEPHOTO JIBMDKCHUS 3aBOJHOTO
BEITNYHHBL. JIBIKEHHUSL. ABTOMOOWJIS; TIYTh,
OnpeneneHue BexTopHsble u MPOUICHHBIN 32
CKOPOCTH. CKaJIsIpHBIC JIAHHBIA TPOMEKYTOK
OmpeneneHue MyTy, (busugeckue BPEMEHU; CKOPOCTh
MIPOHCHHOTO TEJIOM BEINYHHEL Tena no rpaduky
TIPH PaBHOMEPHOM OmnpenencHue 3aBUCUMOCTH Iy TH
JBIDKEHUH, 110 CKOPOCTH. paBHOMEPHOTO
dbopmyie u ¢ JIBIKEHUS OT
MTOMOIIBIO TPaHKOB. BPEMEHU.
Haxoxnenue Bpemenu | OnpeneneHue myTH, IlepeBoauTh 1,2,3,45
JIBYKEHUS TEII. MIPOMIEHHOTO TEJIOM OCHOBHYIO €TUHUITY
SIBneHue uHepUUHU. MIpY PAaBHOMEPHOM IIYTH B KM, MM, CM,
IIposiBneHME ABNEHUS | IBUKEHHH, T10 IIM;
WHEPITUH B OBITY U dhopmyne u ¢ Paznnuath
TexHuke. i3meHeHue MOMOIIIBIO TPaHUKOB. paBHOMEpHOE U
CKOpPOCTH TeJ IIPHU Haxoxnenue BpeMeHu HEpaBHOMEPHOE
B3aMMOJCHCTBUU. JIBYDKCHHUS TEI. JIBIJKEHUE;
Macca. Macca — rpaduyecKu
Mepa UHEPTHOCTH n300paxkaTh CKOPOCTb,
tena. HepTHOCTh — CHJIY U TOUKY €€
CBONCTBO TeJla. IPWIOKECHMS;
Omnpenenenne Maccel SIBneHNe UHEPLUU. Paznuuare unepturou | 1,2, 3,4,7

TeNa B Pe3yJIbTaTe €ro
B3aUMOJIEHCTBHUA C
JIPYTUMHU TellaMu.
BrisicHenue ycnoBuit
paBHOBecHs y4eOHBIX
BecoB. IInoTHOCTB
BenecTsa. Mi3MeHeHue

[TposiBeHve SABICHUS
WHEPITUH B OBITY U
TEXHHKE,

MHEPTHOCTH TEJNa;
OTIpENeIAT
IUIOTHOCTH BELIECTBA;
[IpuBoauTH IPUMEPHI
HPOSIBIICHUS SIBJICHUS
WHEPLUH B OBITY.




IUIOTHOCTH OJHOTO M
TOTO K€ BEIL[ECTBA B
3aBUCUMOCTH OT €T0
arperaTHoro
COCTOSHHSI.
OnpeneneHue Maccol
TeNa Mo ero o0bemMy u
IUIOTHOCTH, 00beMa
TeJNa Mo ero Macce u
IJIOTHOCTH.
M3MeHeHue ckopocTu
Teja py ACUCTBUM HA
HETO IPYTUX TeN.
Cuna — npuuuHa
W3MEHEHUS] CKOPOCTH
JIBYKCHUS, BEKTOPHAS
(uznyeckas
BEJMYMHA.
I'papmaeckoe
HM300paKEHUE CUITHI.
Cuna — Mmepa
B3aNMMOJEUCTBUSA TEIl.
Cuna TsHKeCTH.
Hannuue tarorenus
MEXTy BCEMH TEJIaMHU.
3aBUCUMOCTH CHITBI
TSDKECTU OT MacChl
tema. CBoOogHOE
MaJIeHNe Tell.
Bo3HUKHOBEHME CUIIBI
yopyroctu. [Ipupona
CHJIBI YIIPYTOCTH.
OnbITHBIE
MOATBEPKACHUS
CYIIIECTBOBAHUS CHITBI
YIpyrocTu. 3aKoH
I'yka. Bec Tena. Bec
Tella — BEKTOpHas
(uznyeckas
BenuuuHa. OTaudne
Beca Teja OT CUJIbI
TsokecTd. Cuna
TSDKECTH Ha IPYTUX
mna”etax. zyuenue
yCTpOHCTBa
TUHAMOMETPA.
N3mepenus cui ¢
MTOMOIIBIO
TUHAMOMETPA.
PaBHozelicTBy OIS
cmi1. ClnoxeHue AByx
CHJI, HaIPaBJICHHBIX
110 OJIHOM MPAMO B
OJTHOM HaIpaBJICHUU U
B ITPOTUBOIIOJIOKHBIX.
I'paduaeckoe
n300pakeHue

M3MeHeHue CKOpOCTH
TeJ IPU
B3aUMOJICUCTBUH.

Haxoauts cBsI3b
MEXITY
B3aMMOJCHCTBHUEM T
U CKOPOCTBIO HUX
JIBHOKCHUS.

Bripaxkatb ckOpoCTh B
KM/4, M/C.

IIpuBoauTH IPUMEPHI
B3aUMOJCUCTBHS TCII,
MPUBOASILIETO K
W3MEHEHHIO UX

1,2,3,4,7

CKOPOCTH.
Macca. Macca — ITepeBoauTh 1,2,3,4,5
Mepa HHEPTHOCTH OCHOBHYIO €TUHUITY
tena. UHepTHOCTh — MAaccChl B T, T, MT;
CBOICTBO TeJa. 3HaYCHHE IJIOTHOCTH
OnpeneneHue Macchol n3 Kr/m3 B r/cm3;
TeJa B pe3yJbTaTe ero PabGorath ¢ TekcTOM
B3aUMOJICHCTBHS C y4eOHUKA, BBIICIATh
JPYTHMH TEJIaMHU. IJ1aBHOE,
BrisicHeHue ycnoBuid CHUCTEMaTU3UPOBATH U
paBHOBECHUs yUEOHBIX 00001maTh
BECOB. MOJTyYeHHBIE
CBEJICHHUS O Macce
Tena.
Jlaboparopnas padora BssemmBare Teno Ha 1,2,5,7,8
No 3 «M3mepenue y4eOHBIX Becax U C UX
Macchl Tejla Ha MTOMOIIBIO OMIPENCTISTE
PBIYQKHBIX BECAX) Maccy Tena;
Ilonp30BaThCs
pa3HOBECaMH.
IIpencrasnsaTs
pe3yIbTaThl
M3MEpEHUN U
BBIYHCIICHUI B BUJIE
Ta0JIHUIL
[ImoTHOCTH BelecTRa. Ompenensirtsb 1,2,57,8
H3menenne IJIOTHOCTH BEIIECTBA;
IJIOTHOCTH OJTHOTO M [TepeBoauTh 3HAUCHUE
TOrO XK€ BEIIECTBA B IJIOTHOCTH U3 KI/M3 B
3aBHCHMOCTH OT €r0 r/cM3; —BBIpaXKaTh
arperaTHoro CKOpPOCTh B KM/4, M/C;
COCTOSTHUSL. AHanM3upoBaTh
TaOJINYHbIE TaHHEIE.
Omnpenenenue Maccel Omnpenensars Maccy 2,4

T€Ja 110 €ro 06’BeMy n
IIJIOTHOCTH, o0BeMa
TCJIa 110 €Iro Macce u
IIJIOTHOCTH.

TeJa 1o ero o0beMy U
IUIOTHOCTH;

Pabotats ¢ TekcToM
y4eOHHUKa, BBIIENATh
TJIaBHOE,
CHCTEMaTHU3UPOBATh U
000011aTh
NOJy4YeHHBIE
CBEJICHUSI O Macce
Tena.




paBHOJIEUCTBYIOIIEH
nByx cuit. Cuna
TpeHus. M3mepenue
CHJIBI TPCHHUS
CKOJIB)KEHHS.
CpaBHEHME CHITBI
TPEHUsI CKOJIBKEHUS C
CUJION TpeHUSs
kaueHus. CpaBHEHHE
CHWJIBI TPEHHS C BECOM
Tena. TpeHue nokos.
Ponsb TpeHus B
TexHuke. CrocoOsl
yBEJIHUUYCHHS U
YMEHBIIECHHS TPEHUSL.

JlaGopaTtopHas pabota
Ne 4 «M3mepenme
o0BeMa Tema»

M3mepsTh 00beM Tea
C TIOMOIIIBIO
U3MEPUTETBHOTO
WIAHAPA;
AnanusupoBatb
pe3yabTaThl
U3MEpPEHUN U
BBIUMCIICHUM, JeJIaTh
BBIBOJIBL;
IIpencrasnsaTs
pe3yIbTaThl
WM3MEPEHUN U
BBIYHCIICHUH B BUJIE
TaOJINLI.

1,2,3,4

JlaGopaTtopHas pabora W3mepsts mmotHoeTs | 1,2, 3,4, 7
Ne 5 «OmpenencHue TBEPJIOTO TeJa C
IJIOTHOCTH TBEPJIOTO IIOMOIIIBIO BECOB U
Tena» WU3MEPUTEITHHOTO
MAIMHPA;
AHanu3upoBartb
pe3yIbTaThl
M3MEPEHUN U
BBIUMCIICHUM, IeaTh
BBIBOJIBI;
IIpencraBnsaTe
pe3yabTaThl
WU3MEPEHUN U
BBIYKCJIEHUH B BUIE
Ta0JIHII.
Kontponwshas pabota IIpuMeHsTh 3HAHUS K 1,2,3,4,7
Nel «MexaHndeckoe pELICHUIO 3a7ad.
IBIDKeHHE. Macca.
IImoTHOCTH BEleCTBaY
AHanmu3 KOHTPOJIbHOM IIpumMeHsTh 3HaHUS K 1,2,3,4,5
paboTsr Nel. pELICHUIO 3aJay;
N3menenue ckopoctu IIpoBonuth
TeJa Mpu JCHCTBUH Ha SKCIEPUMEHT 10
HETOo JIPYyTUX Tell. U3YYCHUIO
Cuta — mpudrHa MEXaHUYECKOI'0
M3MEHEHUS CKOPOCTHU JBYDKEHUS,
JIBUKCHUS, BEKTOPHAs CPaBHUBATH OIBITHEIC
(dm3ugeckas JTAaHHBIC.
BEJIMYMHA.
I'padmaeckoe PaccunteiBath crity 1,2,3,4,7

M300paKeHNUE CHITHL.
Cuna — mepa
B3aMMOJICHCTBH TEII.
Cuma TsoKecTH.
Hammuwne tarorenus
MEXIY BCEMHU TeJIaMHu.

TSYKECTH U BEC  TelNa;
IIpumeHsTh 3HaHMS K
pELICHNIO 3a/1ay;
AnanusupoBatb
TaOIUYHBIE JaHHEIE.




BozHrKHOBEHME CHITBI HaspiBaTh criocoOst 1,2,57,8
ynpyroctu. [Tpupoaa YBEIIMYCHHS U
CHJIBI YIIPYTOCTH. YMCHBILIECHUS CHIIBI
OnbITHBIE TpEeHHSA
MTOATBEPKICHUS Omnpenensars BUABI
CYIIIECTBOBAHUS CHIIBI nedopmariuu,
YIpPYTOCTH. 3aKOH BCTPEYAIOIINXCS B
I'yka. OBITY; pa3IMYHBIC
BUJIBI TPEHUS.
Bec Tena. Bec tena — PacuurteiBaTh cuimy 1,2,3,4
BEKTOpHAas TSOKECTH U BEC TeJa;
¢usnyeckas Onpenensars pa3HUIly
BennunHa. OTinune MeEX]ly BECOM TeJa U
Beca TeJla OT CIUTBI CHJIOH TSKECTH.
TSKECTH.
Cuia TsSKeCTH Ha Brinensats 1,2,3,4,7
JPYTUX TJIAHETaX. 0COOCHHOCTH TUTAHET
Wzyuenue ycrpolicTBa 3€MHO TpyIIIBI U
JTMHAMOMETpA. TUTAHET-TUTaHTOB
W3mepenus cum ¢ (pazmuume u oOmTHe
TTOMOIIIBIO CBOICTBA).
JTMHAMOMETPA.
JlaGopaTtopHas pabora I'pamyupoBats 1,2,3,4,7
Ne 6 «I'pagynpoBanue IPYKUHY;
MIPYKUHBI 1 [omrydats mkamy ¢
HU3MEpPEHUEe CUII 3aJlaHHOM 1IeHOM
JTUHAMOMETPOM) JICTICHYS;
AHanu3upoBarb
pe3yIbTaThl
M3MEPEHUN U
BBIUMCIICHUH, JeNaTh
BBIBO/IBL;
IIpencraBnsate
pe3yabTaThl
WU3MEPEHUN U
BBEIYHCJIEHUH B BUJIE
Ta0IHII.
PaBHonelicTByIOIAS Onpenensirb 1,2,3,4,7
cmit. ClioxxeHne IByX PaBHOJIEHCTBYIOIIY IO
CHJI, HAIIPaBJIEHHBIX IBYX CHII;
110 OJIHOM MPAMOI B PaccunteiBats
OJTHOM HATPABJICHUH U PaBHOJICHCTBYIOIIYIO
B MTPOTHBOIIOJIOXKHBIX. IIByX CHII;
I'paduueckoe I'paduuecku
n3zo0paxxeHne n300paxarh
paBHOACHUCTBYIOIIEH PaBHOACHUCTBYIOIIYIO
JIBYX CHII. JIBYX CHIL
Cuna TpeHus. I'padmyecku 1,2,3,4,5,6
Nsmepenne cuibl n300pakaTh CHITy
TPSHHS CKOJIBKEHUS. U TOYKY e¢
CpaBHEHHE CUIIBI TIPHUIIOKCHHS,
TPEHHS CKOJIBKEHUS C Onpenensts

CUJION TpeHUs

Ppa3JIMYHBIC BUABI




kadeHus. CpaBHEHHE
CHJIbI TPEHUA C BECOM
Tena.

TPECHHUS,
HassiBaTh CriocoOnI
YBEJIMYCHHS U
YMEHBIIICHUSI CUITBI
TPEHUSL.

JlabGopaTtopHas pabota Ornpenensrs CuiIy 1,2,3,4,7
Ne 7 «BoisicHeHHe TPEHUA C TIOMOILBIO
3aBHCHMOCTH CHIIBI TUHAMOMETPA;
TPEHHS CKOJIBKEHUS AHanM3upoBaTth
OT TUIOIIAI’ pe3ynbTaThl
COTIPHKACAIOIINXCS U3MEpPEHHH U
TeJ U NPUKUMAIoLEeH BBIUMCIICHUH, N€NaTh
CHJIBI» BBIBOJIBI;
IIpencrasnsaTs
pe3yIbTaThl
HM3MEPEHUN U
BBIYHCIICHUH B BUJIE
TaOJINLI.
KoHnTtponsHas pabora IIpumensaTs 3HaHUA K | 2, 4
No2 «Bec Tena. pelleHno 3aad.
I'paduueckoe PaccuutsiBaTh
M300pakeHHe CHIL PaBHOJIEHCTBYIOIIY IO
Cupl IIByX CHJI, BEC Tela.
PaBHogelicTByO1IIAs
CHID)
Anamus k. p. Tpenue IIpumensts 3Hanamst k| 1, 2, 3,4
1okosi. Poisib Tpenus B pelIeHno 3anad.
TexHuke. CriocoObl Onpenensats
YBEIHUYEHUS U pa3nuyHbIC BUIBI
YMEHBIIIEHUS TPEHHUSL. TPEHHUS;
HaszpiBaTh crioco6s!
YBEIMYCHHS U
YMEHBIIEHUS CHIBI
TpEHHS.
JlaBieHue TBepABIX Hasnenue. @opmyina [puBoauts mpumepsl, | 1,2, 3, 4
TeJI, JKHAKOCTel 1 IUIS1 HAX 0K ICHUS MOKa3bIBAIOIIINEC
razos (21 4) JaBiieHus. EnuHUIBI 3aBUCUMOCTh
Hasnenne. ®opmyna JaBiieHus. BelisicHeHue JIEUCTBYIOILIEN CHUITBI
JUTS HAX 0K JISHUS CHoco00B H3MEHEHUS OT TUIOIIA ! OIOPHI,
naBieHus. EnquHub JIaBJICHUS B OBITY U YBENWYCHHS TUIOMIA TN
JaBieHus. BeiscHeHue | TeXHHKe. OTIOPHI TS
Coco00B M3MEHEHHS YMEHBIICHUS
JIaBJICHUS B OBITY U JIABJICHUSL.
TexHuke. [[prnanab! KpaTtkoBpemenHnas Boruucnsats nasnenune | 1,2,3,4,7

BO3HHUKHOBEHUS
JTaBJICHUS Ta3a.
3aBHCUMOCTH
JIaBJICHUS Ta3a JaHHOU
Maccel OT 00beEMa U
TeMIepaTyphl.

KOHTpOJIBbHAs paboTa
Ne3 «/laBnenue
TBEPIOTO TEJay

10 U3BECTHBIM Macce
1 00BEMY:
Bripaxxath OCHOBHBIE
SIHUIIBI TABJICHUS B
klla, rlla.




Paznuuus mexy
TBEPJIBIMH TEJIAMH,
KHUIKOCTSIMU H
razamu. [lepemada
JABJICHUS KHUIKOCTHIO
1 ra30oM. 3aKOH
ITackansa. Hanmuuue
JABJICHUS BHYTPU
JKUJIKOCTH.
YBenuueHue JaBICHUS
¢ TITyOnHOM
MOTPYKCHHUSL.
O6ocHOBaHue
PacoI0XKEeHHS
MTOBEPXHOCTH
OJHOPOJHOMI
KHUJIKOCTH B
COOOIIAIOIINXCS
COCyZax Ha OJTHOM
YPOBHE, a KUIKOCTEN
C pa3Hoi
IJIOTHOCTBHIO — Ha
pPa3HBIX YPOBHSIX.
YcTpoiicTBo
JIEHCTBUE LT3,
AtmochepHoe
naBiieHue. BnusiHue
aTMOC(EpHOTO
JTABJICHUS Ha )KUBBIC
OpraHu3Mel. SIBieHus,
[TOATBEPIKIAIOIIHE
CYIIIECTBOBaHUE
aTMoc(hepHOro
JIABJICHUS.
Onpenenexue
aTMOC(EPHOTO
naBueHust. OTbIT
Toppuuennu. Pacuer
CHUJIBI, C KOTOPOU
atMocgepa JaBUT Ha
OKpY>Karolue
MIpEeIMETHI.
3HAKOMCTBO C
paboToii u
YCTPOUCTBOM
OapomeTpa-aHepoua.
Hcnonb3oBanue ero
npu
METEOPOIOTHICCKUX
HaAOJIIOICHUSIX.
AtmocdepHoe
JaBJICHUE Ha

AHamms K. p. OO0bscHaTE: naBneane | 1,2,3,4,5,6
ITpuunnbI rasa Ha CTCHKH COCyJa
BO3HUKHOBCHUS HAa OCHOBE TEOPUU
JlaBJIEHH Ta3a. CTPOCHHS BEIeCTBA,
3aBUCHMOCTD MPUYHHY TIepeIadn
JABJICHMS Ta3a JaHHOI JIaBIICHUS YKUIKOCTHIO
Macchl OT 00beMa U WJIA Ta30M BO BCE
TeMITepaTyphI. CTOPOHBI OMHAKOBO,
BIIASTHHE
aTMocQepHOro
JIaBJICHHS Ha KMBBIE
OpTraHHU3MBbI.
Paznuuus mexmy Ommuarerazsimo ux | 1,2,3,4,7
TBEPABIMH TEJIaMH, CBOICTBaM OT
KHIKOCTIMU ¥ TBEPIBIX TEI U
razamu. [lepegaua JKUJIKOCTE;
JIABIICHUS KU IKOCTEIO JlokaspIBaTh,
M ra3oM. 3aKoH OCHOBBIBasICh Ha
ITackamns. 3akoHe [Tackais,
CYIIECTBOBaHUE
BBITAJIKUBAIOIIEH
CHUJIBI, IEUCTBYIOIIEH
Ha TEJo.
Hannune nasienus VYcraHnaBianuBaTh 1,2,3,4
BHYTPH JKHAJKOCTH. 3aBHCHMOCTD
VBenuueHue gaBacHUs M3MEHEHMS TaBICHUS
C TIyOMHOM B JKHUJIKOCTH U Ta3e C
MOTPYKECHUS. W3MEHEHHEM
TTyOWHBL.
O0ocHOBaHKe [puoguts mpumepsr | 1,2, 3,4,7
pacoI0KEeHUS MIOJITBEPKIAIOIINC
MTOBEPXHOCTH CYIIIECTBOBaHUE
OJIHOPOJHOM BBITAJIKUBAIOIIECH
JKUJIKOCTH B CHIIEI;
COOOIIAIONIHUXCS COOOIIArOIINXCS
cocyIax Ha OJTHOM COCY/IOB B OFITY,
YPOBHE, a KHUIKOCTCH TUTaBaHUS PA3JINIHBIX
C pa3Hou TEJ U JKUBBIX
IUIOTHOCTBIO — Ha OpPTaHHU3MOB,
Pa3HBIX YPOBHSIX. [IJIABAHUS U
YerpolicTBo u BO3lyXOIUIABaHUS.
JIEUCTBUE LILIIO3A.
Pemrenue 3amay Ha Beruucaars nasinenue | 1,2, 3,4

pacyeT AaBJICHUA
KHUIAKOCTHU U rasa.

10 JAHHEIM Macce
BO3/yXa,
aTMocdepHoe
JIABJICHUE, CHITY
Apxumena,
BBITAIKUBAIOIIYIO
CHUJIY TI0 JIaHHBIM
JKCIIEPUMEHTA.




Pa3TUYIHBIX BHICOTAX.
VYcrpoiicTBo u
NPUHIUI AEHCTBUS
OTKPBITOTO
JKHIKOCTHOTO U
METaJINYECKOI0
MaHOMETpOB.
ITpunnun geiicTBust
MIOPIITHEBOTO
JKHJIKOCTHOT'O Hacoca
U THAPABINICCKOTO
npecca. Pusnyeckue
OCHOBEBI pabOTHI
THIPABINYECKOTO
npecca. [Ipuunnbl
BO3HUKHOBEHUS
BBITAJIKABAIOLIEH
cunsl. [Ipupona
BBITAJIKUBAIOLIEH
CHIIBI. 3aKOH
Apxumena. [TnaBanue
Ten. Y CclIoBus
IUIABAHUS TEJL.
3aBHCUMOCTH
TTyOWHBI TTOTPY KESHUS
TeJla B )KUJKOCTb OT
€ro IJIOTHOCTH.
dusnyeckre 0OCHOBEI
IJIaBaHUs Cy/I0B U
BO3IyXOIJIaBAHUSI.
Bonauerii
BO3IYIIHBIN
TpPaHCHIOPT.

KpaTtkoBpemeHHas
KOHTpOJIBbHAs paboTa
Ne4 «/laBnenue B
KHUJIKOCTH U Ta3e.
3axon [lackamsy.

TIpuMeHsTh 3HAHUS K
pelIeHuIo 3aaad.

1,2,3,4,7

Amnanus K. p. CpaBHUBATH 1,2,3,4,7
ATtMocdepHoe aTMocgepHoe
naBneHue. Bansaue JaBJICHUE Ha
aTMoc(hepHOTO Pa3IMYHBIX BBICOTAX
JIABJICHUS Ha KUBBIC OT MTOBEPXHOCTH
OpraHu3MEL. SIBeHus, 3emiy;
MOITBEPIKIAIOIIINE
CYIIIECTBOBaHUE
aTMOC(EpHOTO
JIABJICHUSI.
OnpenencHue Hsmepenue 1,2,3,4,7
aTMoc(hepHOTO aTMochepHoro
nasieHusi. OmbIT JTABJICHUS C TIOMOIIBI0
Toppuuennu. Pacuer TpyOku Toppuuennmy,
CHIIBI, C KOTOPOH U3MCHEHUE
aTMocdepa TaBuT Ha aTMOC(hepHOTO
OKpYKaOIIHe JIABJICHUS IO MEPe
MPEIMETHI. YBEJIMYCHHS BHICOTHI
HaJI YPOBHEM MODSL.
3HAKOMCTBO ¢ Paznuuats 1,2,3,4,7
paboTtoit u MaHOMETBI 10 IETISIM
YCTPOWCTBOM UCTIOJIh30BaHUS,
O6apomMeTpa-aHepoHIa. WsmepsaTs
Hcnonbs3oBanue ero aTMocdepHoe
npu JIABJICHUE C ITIOMOIIBIO
METEOPOJIOTHIECKUX OapomeTrpa-aHepouaa,
HaOIIOICHHAX. JTABJICHUE C IIOMOIIHIO
ATmocdepHoe MaHOMeTpa.
JIaBJICHUE Ha
pa3IMYHBIX BBICOTAX.
YcrpoicTBo u VYcranaBianBaTh 1,2,3,4,5,6
MPUHIUT ICHCTBUS 3aBUCHMOCTH MEXTY
OTKPBITOTO M3MEHEHHEM YPOBHS
KHUIKOCTHOTO U JKUIKOCTH B KOJIEHAX
METAJJTHYECKOT0 MaHOMETpa U
MaHOMETPOB. JTABJICHUEM.
[Ipuntun geicTBus Haxonauts 1,2,3,4
MTOPIITHEBOTO MIPUMEHEHUS
KHUJIKOCTHOT'O Hacoca MOPIITHEBOTO

Y THPaBINIECKOTO
npecca. Ousnyeckue
OCHOBBI PabOTHI
THIPABINIECKOTO
npecca.

JKMIKOCTHOT'O Hacoca
nu FHI[paBHHHeCKOFO
npecca,
VYcranaBauBaTh
3aBUCUMOCTHB MC)KI[y
HU3MECHEHHEM YPOBHS
JKHIKOCTH B KOJIEHAX
MaHOMETpa U
JTaBJICHUEM.




[Ipuawab! Ompenensats npuanssl | 1,2,5,7, 8
BO3HUKHOBEHUS BO3HUKHOBEHUS
BBITAJIKABAIOIICH BBITAJIKUBAIOILICH
cunbl. [Ipupona cwitbl. OOBACHATH
BBITAITKABAIOIIEH MIPUPOTY
CUJIBL. BBITAJIKUBAIOIIICH
CHJIBL.
3akoH Apxumena. BrBomuTs hopmyty 1,2,3,4,7
Pemenue 3amay. JUTSL pacyeTa TaBICHUs
SKUJKOCTH Ha THO U
CTEHKH COCY/[Ia, IS
OTIpe/IeTICHHS
BBITAJIKUBAIOIIICH
CHUIBI;
TIpuMeHsTh 3HAHUS K
peIIeHUIO 3aad.
JlaGoparopHas pabota OnBITHBIM ITyTEM 1,2,3,4,7
Ne 8 «OnpeneneHue 0oOHapyXHUBaTh
BBITAITKABAIOIIEH BBITAJIKUBAIOIIEE
CHUJIBL, IEUCTBYIOLLIEH JEUCTBUE KUJIKOCTH
Ha TIOTPY>KEHHOE B Ha TOTPYKEHHOE B
KHUIKOCTH TEIIO» HEe TeJo;
AHanu3upoBarthb
pe3yabTaThl
U3MEpPEHUN U
BBIUMCIICHUM, JeIaTh
BBIBOJIBL;
IIpencraBnsaTs
pe3yIbTaThl
W3MEPEHUN U
BEIUMCIICHUH B BUJIE
TaOJINII.
I1naBanwue Ten. BruIsscHITH yca0BHS, 1,2,3,4,7
YcaoBus miaBaHus MIPU KOTOPBIX TEIIO
TeJ1. 3aBUCUMOCTD TUTaBaeT, BCIUIBIBACT,
TITyOWHBI TOTPYKEHHS TOHET B )KUJIKOCTH;
TeJa B )KUIKOCTh OT AHanmu3upoBaTh
€ro IUIOTHOCTH. pe3yabTaThl
W3MEPEHUN U
BBIUMCIICHUM, JeaTh
BBIBOJIBL;
JlaGopaTtopHas pabota IIpoBoauTh 1,2,3,4
Ne 9 «Brrsicuenue HCCIIEIOBATEIIHLCKHUI
YCJIOBUY TIIaBaHUS SKCIEPUMEHT: 110
TeJa B KHUAKOCTI OTIpeICTICHHUIO
3aBUCUMOCTH

JIaBJIEHUS OT
JIEHCTBYIOLIEH CHUIIBI, C
COOOIIAIOITUMMCS
cocyJiamu,
aHaIIM3UPOBATh
pe3yIbTaTH U IeTIaTh
BBIBOJIBI.




Pemenue 3amauy.

TIpoBONTE OMBITHI 1O
00HApYKCHHIO
aTMoc(epHOro
JIABJICHUS, I3MEHEHUIO
aTMoc(epHOTO
JTABJICHUS C BBICOTO,
aHAIIM3UPOBATH UX
pe3yIbTaThl

U JeJaTh BHIBOIHI.
[IpuMeHsATH 3HAHUS K
peIIeHuIo 3aaad.

1,2,3,4,7

3aueT Ne2 mo Teme IIpumMeHsTh 3HaHUS K 1,2,3,4,7
«/laBneHne TBepIBIX peIIeHuIo 3a/1ay.
TEJ, JKAAKOCTEH U
ra3oB»
AHamms 3. p. Ompenensts NpUIUHEL | 2, 4
dusnveckre 0CHOBBI TUTaBaHUSA Tedl,
TJIaBaHUS CyJIOB U YCIIOBUS TUIaBAaHUS
BO3/TyXOIIJIABAHHUS. CyIIOB, I3BMEHEHHE
Bonaueiii u OCaJIK! CyJIHA;
BO3yIIHBIA
TPaHCIIOPT.
Pabora u MmomHOCTh. | MexaHndeckas Brruucasats 1,2,3,4
Oueprus (13 4) paborta, ee MEXaHHYECKYIO
Mexaanveckas (hM3UYeCKHiT CMBICI. paboTy, SHEPTHIO;
paborta, ee Onpenensars yciaoBus,
(hM3UYECKUI CMBICTT. HEOOXOAMMBIC IS
MomHOCTS — COBEpIIICHUS
XapaKTepUCTHKA MeXaHU9IeCKOU
CKOPOCTH BBITIOJTHEHHUS paboTHL.
pabotsl. IIpocteie MoIHOCTE — Breruuciars momuocts | 1, 2, 3,4, 7
MEXaHU3MBI. PpIuar. XapaKTepUCTUKA 10 U3BECTHOU padorTe;
VYcnoBus paBHOBECHSL | CKOPOCTH BBITIOJHEHHS BripaxaTts MOIHOCTB
priuara. MomeHT paboTHI. B PA3JIMYHBIX
CWIIBI — (hr3mUecKas eMHULIAX;
BEJINYMHA, AnanuzupoBatb
XapaKTepPU3yoIas MOIIIHOCTH Pa3JIUYHBIX
JIEHCTBHE CHUIIBIL. puOOpOB.
ITpaBuii0O MOMEHTOB. ITpocTble MEXaHU3MBI. IMpumensaTs ycnosua | 1,2,3,4,7

VYcerpoiicTBo u
NEHCTBHE PHIYAIKHBIX
BecoB. [loaBmxHEBIN 1
HENOIBV>KHBII

OJIOKH — TIPOCTHIE
MeEXaHU3MBI.
PaBencTBO padot mpu
HCIOJILE30BaHUN
MTPOCTHIX MEXaHHU3MOB.

Prryar. Yciaosus
paBHOBECHS pblyara.

paBHOBeCHs pblyara B
MPAKTHYECKUX LENISIX:
IIOIBEM U
MEepEeMEIICHUE TPy3a;
Haxonuts
MIPUMEHEHUS
HETOABMIKHOTO U
IMOABIKHOTO OJIOKOB
HA MPaKTUKE.




«30J10TOC TIPABUIION»
MexaHuKH. L{eHTp
TspKecTH Tena. Lientp
TSKECTH PA3IHUHBIX
TBEPJIbIX TEIl.
CraTtuka — paszaen
MEXaHUKH,
HU3yYaroUIUi yCIOBUS
paBHOBECHS TEIN.
YcnoBus paBHOBECHs
ten. [loastre o
MOJIC3HON M TTOJTHOM
pabore. KII/]
MEXaHHU3Ma.
Haxnonnas
IUIOCKOCTb.
Omnpenenenue KII1/]
HAKJIOHHOM
IJIOCKOCTH. DHEPTHsl.
IloTennuanpHas
SHeprus. 3aBUCUMOCTb
NOTEHIIUATLHON
SHEPTUU Tea,
IOIHATOI'O HaJ
3eMIIEH, OT €r0 MacChHI
M BBICOTHI ITObEMA.
Kunernueckas
SHeprus. 3aBUCUMOCTh
KHHETHYCCKOU
SHEPTUU OT MacChl
TeJa U €ro CKOPOCTH.
ITepexon onHOTO BUAA
MEXaHUYECKOH
SHEPTUHU B JIPYTOM.
Ilepexon aHEprUn OT
OJIHOI'O Teja K
JIPYTOMy.

3ader no Teme
«PaboTa ¥ MOIITHOCTb.

OHEPrus».
JlaGopaTopHble

paboTHI
10. BrisicHeHue

YCJIOBHSI PAaBHOBECHS
phIyara.

11. Oupenenenne
KIIJI npu moabemMe
TeJla 10 HAKJIOHHOM
IUIOCKOCTH.

MomeHT cuiibl —
¢uznyeckas
BEIMYNHA,
XapaKTepU3yroIas
JEHCTBUE CUIIBIL.
IIpaBUIO MOMEHTOB.
YcTpoiicTBo U
JIEUCTBUE PHIYAKHBIX
BECOB

TIpuBoAUTH TPUMEPHI:
WLTIOCTPUPYIOIIHE,
KaK MOMEHT CHJIBI
XapaKkTepu3yeT
JICHCTBHE CHITHI,
3aBUCSIIEE U OT
MOJTyJISI CHIIBL, U OT e¢
rieya.

Onpenensrs mie4o
CHUJIBL.

1,2,3,4,56

JlaboparopHas padora IIpoBepsTs onbitHEIM | 1, 2,3, 4,7
No 10 «BrisicHeHue MyTeM, MPU KAaKOM
YCIIOBHUS PAaBHOBECHS COOTHOIICHUU CHII U
peruara» WX IUJIeY phlyar
HaXOJNTCS B
PaBHOBECHU; TTPABUIIO
MOMEHTOB;
PaGorats B rpymme.
IToaBMKHBIN 1 CpasuuBarts neiicteue | 1, 2, 3,4
HETOIBUKHBIN MIOJIBUKHOTO U
OJIOKM — TIPOCTHIC HETIOJBI)KHOTO
MEXaHHU3MBL. 0JIOKOB;
PaBencTBO paboT npu Paborath ¢ TekcToM
WCTIIOJIb30BaHUH y4eOHMKa, 00001maTh
MPOCTHIX MEXaHU3MOB. U JIeNaTh BHIBOIBI.
«30J10TOC TIPABUIION
MEXaHUKH.
LeHTp TsDKECTH Tena. OrmpenensTs MeHTP 1,2,3,4,7
LenTp TsDKECTH TSKECTU TUIOCKOTO
Pa3IMYHBIX TBEPIBIX Tena;
ten. CtaTuka — IIpuBoauTs npuMepsl
pas3jen MeXaHUKH, Pa3IUYHBIX BUI0B
M3YYAOIIUH YCIOBUS paBHOBeCHS,
paBHOBECHUS TElL. BCTPEYAIOIINXCS B
YcnoBust paBHOBECHS OBITY.
TeJ.
ITousTre 0 mone3HOHU Anammzuposats KI1J] | 1,2,3,4,7
Y TIOJTHOH padorTe. pa3IMYHBIX
KII[ mexaHu3ma. MEXaHU3MOB;
Haxionnas Onpenenars KI1/]
TJIOCKOCTb. HAKJIOHHOM
Omnpeneneamne KI1 TJIOCKOCTH.
HaKJIOHHOU
TJIOCKOCTH.
DHeprusl. YcranaBnmuBaTh 2,4
[lorenmmansHas 3aBHCHMOCTH MEXITY
SHeprus. 3aBUCUMOCTb MEXaHUYECCKOU
HOTEHILHAIBbHOM paboToii, cunoi u

SHEPTUU Tela,
MOIHATOTO HaJ
3eMJIeii, OT ero Macchl
M BBICOTHI ITOABEMA

MPONACHHBIM Ty TEM;
MexXTy paboToi u
JHEprueH.




JlaGopaTtopnas pabora | 1 YcraHaBIuBaTh 1,2,3,4
Ne 11 «Onpenenenue OIBITHBIM IIyTEM, 4YTO
KII/I npu nogbeme nojesHas paboTa,
TeJa Mo HAKJIOHHOM BBITIOJTHEHHAS C
TIOCKOCTH» MTOMOIIIBIO TPOCTOTO
MEXaHU3Ma, MCHBIIIE
TTOJTHOM;, BH/T
paBHOBeCHS IO
U3MEHEHUIO
TIOJIO’KEHUS IICHTPa
TSOKECTH Tena.
Kunernaeckas 1 PaGorath ¢ TekcToM 1,2,3,4,7
sHeprus. 3aBUCUMOCTb yaebHuKa, 0000maTh
KHHETUYECKON U JIeNaTh BHIBOJBL;
SHEPTHH OT MaCCHI YcranaBnmuBaTh
TeJa ¥ ero CKOPOCTH. 3aBUCHMOCTD
KUHETUYECKOU
SHEPTHH OT MACCHhI
TEJIa M €T0 CKOPOCTH.
3aueT Ne3 mo Teme 1 IIpumeHnsTh 3HaHUS K 1,2,5,7,8
«PaboTa 1 MOIITHOCT®. peIIeHuIo 3a/1ay.
OHEprus»
Anamus 3. p. [lepexon | 1 OrnpeneneHus Ten, 2,4
OJTHOTO BHJA 00amaronmx
MEeXaHU9IeCKOH OTHOBPEMEHHO U
SHEPIrUU B JIPYTOH. KUHETUYECKOU, U
[epexon suepruu ot MOTCHIIUATLHOM
OJTHOTO TeJa K SHEpTHen;
IPyTOMY. TIpeBpaIIeHUs
9HEPTUHU U3 OJHOTO
BHJIA B APYIOH;
IMoBTOpEeHHNE O6006mmeHme 1 JleMoHCTpHUpPOBATH 1,2,5,6,8
Marepuaia Npe3eHTAIUH;
BeicTynats ¢
JOKJIaJIaMH;
YyacTBOBaTH B
00CyXIeHUH
JOKJIAZIOB U
Mpe3eHTaIuH.
8 ki1acc (68 4, 2 4 B HepeJ110)

Pa3gennl TemaTnueckoe Koa OcHOBHBIE OcHoBHBIC
(conepxkanue IVIAaHUPOBaHHE - BHbI HalnpaBJICHUA
NpoOrpamMmbl) u4e | JAeATeJbHOCTH | BOCHUTATEILHO

CTB o0yuaromuxcs | 1 AeATEIbHOCTH
0 (Ha ypoBHe
4yac | YHUBEPCAJIbHBI
OB X Y4eOHBIX
JaeiicTBUil)
TensioBble sIBJIeHUS TemnoBoe ABMXKEHHE. 1 pasITuJaTh 1,2,3,4,5
23 v) Oco0EHHOCTH IBUKCHHUS TEIJIOBBIC
TemnoBoe ABHKEHHE. MoJiekyt. CBs3b SIBIICHUS,




OcobenHocT
JOBHXKCHUSA MOJ'IeKy.H.
CBsi3b TEMITEPATYPhI
TeNa U CKOPOCTH

JABHXXCHHA €0 MOJICKY L.

JIBU>KeHne MOJIeKy T

B Tra3ax, )XHUIKOCTSIX U
TBEPIBIX Teax.
IIpeBparienue s3Heprun
TeNna B MEXaHUYECKHUX

npoueccax. BHyTpeHHss

OHEPprus TCJIa.

VYBenuueHue BHyTPEHHE

U BHEPrUu Tela MyTeM
COBEPIIECHUS PabOTHI
HaJ| HUM WA e
YMEHBUICHUE NPU
COBEPIIEHUH PabOTHI
tenoM. I3meHeHue
BHYTPEHHEHN dHEPIUH
Tena

IIyTEM TETUIOTIEpEIatm.
TennonpoBOIHOCTb.
Paznuuue
TETUIONPOBOIHOCTEM
Pa3ITUIHBIX BEIICCTB.
Konsexkius

B JKUJKOCTSIX U razax.
OObsicHeHHE
koHBekuuu. [lepenaya
SHEPTUU U3TyUCHHUEM.
OcoOeHHOCTH BHUIIOB
TEIUIOTepEIauH.
KonuuecTBO TEMIOTHI.
Enunune! koaundecta
TEIUIOTHL. Y IebHas
TEIIOEMKOCTh
Belectsa. Popmyiia

1A pacdye€Ta KOJIN4EeCTBa

TEIJIOTHI,
HEOOXOIUMOrO IS
HarpeBaHUs Tella WK
BbBIACISICEMOI0O UM HpI/I
OXJTAXKICHUH.
VYerpoiictBo

U IPUMEHEHUE KaIIOpU-
Merpa. Tornuso Kak
WCTOYHUK 3HEPTUU.
VaenpHas TEmnoTa
CFOpaHI/IH TOIIJINBA.
dopmyna s pacuera
KOJIMYECTBA TEIUIOTHI,
BBIACISACMOIO HpI/I
CFOpaHI/II/I TOIIJIMBA.
3aKoH COXpaHeHUs

MEXaHUYECKON SHEPTHH.

IIpespaiienue

TEMIEepaTypHI TeNa U
CKOPOCTHU JBUKCHUS €T0
MOJIEKYIL. J[BIDKEHHE MOJIEKY T
B Tra3ax, )XUIKOCTAX U
TBEPABIX Telax.

arperaTHbIe
COCTOSIHUSA
BELIECTBA;
aHAIM3UPOBATh
3aBHCHMOCTD
TeMIIepaTypsl
TeJa OT CKOPOCTH
JIBYDKEHUS €T0

MOJICKYT
[IpeBpaiienue s3Hepruy Teia B MPUBOJUTH 1,2,3,4,7
MEXaHUYECKUX MPOIECcCax. MPUMEPHI
BHyTpeHHss dHEpTHS Tena. H3MEHEHUS
YBenudeHue BHYTPEHHEN BHYTPEHHEH
SHEPTHH Tella MyTeM SHEPTHH TeJa
COBEPIIICHUS PaObOTHI HAll HUM IyTeM
WM €€ YMEHBIIICHUE MPU COBEPIICHUS
COBEPIIICHUU Pa0OThI TEJIOM. paboTsl
W3mMenenue BHyTpeHHEH Y TeIUIoTnepe aun
SHEpruu Tena ; OOBSICHATH
MyTeM TEILIONepeIadH. H3MEHEHUE
BHYTpPEHHEH
SHEPTUH Tela,
KOTJa HaJ HUM
COBEPIUIAIOT
paboTy WU TEIo
coBepIIaeT
pabory;
TenmonpoBOTHOCTS. MIPUBOJIUTH 1,2,5,7,8
Paznuune MIpUMEPHI
TEIUIONPOBOIHOCTEH Terionepeaun
Pa3IMYHBIX BEIIECTB. myTeM
TETIOTPOBOHOCT
Y; IPUMCHEHHS Ha
MPaKTHKE 3HAHUN
0 pa3IUYHOU
TEMI0EMKOCTH
BEILIECTB;
MPOBOJIUTH
HCCIIEA0BATENLCK
Wi SKCIEPUMEHT
IO TEIUIONPOBOJH
OCTH Pa3THIHBIX
BEILIECTB;
KoHBeKIHA B JKMIKOCTIX MIPUBOUTD 1,2,3,4
u razax. O0bpgIcHeHHE MpUMEpPHI
KoHBekImH. [lepenaua TeTIoTepeavn
SHEPIHH U3JTyUYCHUEM. MyTeM KOHBEKIIUU
OcoOEeHHOCTH BUIOB Y U3JTy4YCHHUS,
TETIOTIepEIauH. CpPaBHUBATH BUIBI
TeIIonepeayu;
KoanuecTBO TEMNIOTEI. OOBSICHATD 1,2,3,4,7
EnuHub! KouyecTna TEIJI0BbIE
TEIIOTHI. SIBJICHHUS Ha
OCHOBE
MOJIEKYJISIPHO-
KHHETHYCCKOH

TEOpUH;




MEXaHUYECKON IHEPTUUN
BO BHYTPEHHIOIO.
IIpespamenue
BHYTpEHHEH SHEPTUH

B MEXaHUYECKYIO.
CoxpaHeHue 3Heprun

B TETUIOBBIX MPOIIECCax.
3aK0H COXpaHCHUS

U TIpeBpAICHHUS
SHEPTUHU B MPUPOJIE.
ArperaTHble COCTOSIHUS
BEIIEeCTBA.
Kpucrannuueckue tena.
[InaBnenue

Y OTBEp/ICBaHUE.
Temneparypa
iasneHus. ['paduk
TTaBIICHUS

1 OTBEPICBAHII
KPUCTAJUIMYECKHUX TEI.
VY nenbHas TemnoTa
IIJTaBIICHUS.
OOBsicHEeHHE MTPOIIECCOB
IUIaBIICHUS H
OTBEpAEBAaHUA Ha
OCHOBE 3HaHUI

0 MOJIEKYJISIPHOM
CTPOCHHH BEIIEeCTBA.
dopMyna it pacdyeTa
KOJIMYECTBA TEIUIOTHI,
HEO0XOMMOTO JIJIs
IJTaBIICHUS TeJla WITH
BBIJICNISIONIETOCS TIPU
€ro KpUcCTaJNIU3aluH.
[TapooOpa3zoBanne u
ncnapenue. CKopocTb
HCIIapeHusl.
HacrlmeHnnsiin u
HEHACBHIILIEHHBIN ap.
Konnencarnus napa.
OcobeHHOCTH
MIPOIIECCOB UCTIAPEHUS
Y KOH/ICHCAIHH.
[Tornomenue suepruu
P UCTIAPEHUHU
JKUIKOCTH W BBIZICIICHUC
ee MpHu KOHJEHCALUU
napa. [Iponecc
kunenus. [locTtossHCTBO
TEeMIIepaTyphl IPU
KUIICHUH B OTKPBITOM
cocyne. Gusnueckuit
CMBICJ yIeJIbHOM
TEIIOTHI
napooOpa3oBaHus

Y KOH/ICHCAIHH.
Brnaxnocts Bo3iyxa.

yCTaHABIUBATh
3aBUCHUMOCTD
MEXy Maccou
Tena u
KOJIMYECTBOM
TEIIOTHI,

VaenapHas TIUIOEMKOCTh
BCIICCTBA.

OOBACHSITH
(bm3ugeckmit
CMBICJI: yIEIbHOU
TEIUIOEMKOCTH
BelIeCTBA,

1,2,3,4,7

®opmyina s pacyeTa
KOJIMY€ECTBA TEIJIOTEHI,
HEOOXOIUMOr0 s
HarpeBaHus Teja WK
BBIJACIACMOI0O UM HpI/I
OXJTaXICHUU. Y CTPOMCTBO

1 IPUMCHCHUC KaJIOpUMETpA.

PacCUMTHIBATH
KOJINYECCTBO
TEIIOTHI,
HEOOX0IUMOE IS
HarpeBaHus Tejla
WJIHA BBIIEIIEMOE
UM TIpH
OXJIKICHNH,

1,2,3,4,7

JlaGopartopHas padota Ne 1
«OmnpeneneHne KOJIUYECTBA
TEIJIOTHI IPYU CMEUIMBAHUU
BO/IbI pa3HOM TEMIIEPATYPhD»

OTIPEACIATh U
CpaBHUBATh
KOJIUYECTBO
TCILIOTHI,
OTJIaHHOE
ropstyeit BOIOU U
MTOTy4YeHHOE
XOJIOAHOU TpHU
TEIUIOOOMEHE;
MIPEICTaBIIATh
pe3yJIbTaTHI
OIILITOB B BHUJIE
TaOJIHIL;
aHaJIU3UPOBATH
MPUYUHBI
MOrPEUIHOCTEH
U3MEPEHUH;
paboTath B
rpynmre;

1,2,3,4,56

JlabopatopHas pabota Ne 2
«Ormpenenenne yaeabHON
TEIIOEMKOCTH TBEPIOTO
Tema»

OTIPEIeNATh
YICTbHYIO
TETUIOEMKOCTh
BeIlleCTBa U
CpaBHUBATH €€ C
TaOJUIHBIM
3HAYCHUEM;
MPECTABIATH
pe3yJIbTaTHI
OTIBITOB B BUJIE
TaOJIHIL;
aHAJU3UPOBATH
MPUYHHBI
MOrPEIIHOCTEH
HU3MEPEHUH;
paboTaTth B
rpymre;

1,2,3,4,7

TommmBo kKak HCTOYHUK
OHEPruu. V nenpHas TemaoTa

OOBSICHATH
(hr3ugecKmit

2,4




Touka pocsl. CItocoOsI
oTpe/ieTIeHNs
BIIAYKHOCTH BO31IyXa.
l'urpomerpsr:
KOHJICHCAllMOHHBIN 1
BojocHOU. IIcuxpomerp.
Pabora raza u mapa npu
paciiupenuu. TemioBbie
JIBUTATEIIH.
[Ipumenenue 3akoHa
COXpaHEHUs

U TIPEeBPAIICHUS
SHEPTUHU B TEIIOBBIX
JIBUTATEISX.
YcTpoicTBO U MPUHLIMIT
JEUCTBUS IBUTATEIS
BHYTPEHHETO CTOpaHHUS
(IBC). Dxonornueckue
IPOOJIEMBI TTPH
ucnons3opanuu JIBC.

Y CTpoiicTBO M MPUHLIKIT
JIEWCTBUS MTapOBOM
TypOunsl. KI1/]
TEIUIOBOTO JIBUTATEIIS.

cropanus ToruBa. Gopmyiia
JUTS pacyeTa KOJMYecTBa
TEIJIOTHI, BBIIEISIEMOTO MPU
CTOpaHNU TOTUIHMBA.

CMBICJ YIeJIbHOU
TCIIJIOThI
CrOpaHus
TOTLIINBA,;
paccunTHIBaTh
KOJIMYECTB
TEIUIOTHI,
BBIJIETISIEMOTO TIPH
CTOpaHuH
TOTUINBA,;
Kiaccuummpona
Th: BUAbI TOIIJINBA
110 KOJIMYCCTBY

TEIIOTHI;
3aK0H COXpaHCHHUS Ha0IIOaTh U 1,2,3,4
MEXaHUYECKOU IHEPTUU. HCCIIEI0BATE
[IpeBparnieHne MeXaHUYECKOH MpeBpaIieHue
SHEPTHH BO BHYTPEHHIO. SHEPI'H TeNa B
[IpeBpaiienrie BHyTpeHHEN MEXaHUYECKHUX
SHEPIHH B MEXaHUYECKYIO. mporeccax;

CoxpaHeHHe YHEPTUU MIPUBOJIUTH

B TEIJIOBBIX TIPOIECCaX. MIPUMEDPHI:
3aKOH COXpaHEHUs MpeBpaIleHus
Y TIpEBpaIleHs SHEPTUH B SHEPTHH MPH
MIpUpOJIE. MoJIbeME TeJIa ¥

MIPH €ro MaJICHUH,

MEXaHHYECKOM

SHEPIUH BO

BHYTPEHHIOIO;

KonTtpossHas padora Ne 1 MIPUMEHSTh 1,2,3,4
«TeImIoBsIe ABIEHUS» MOJTyYeHHBIE

3HAHMUSA K

pEIICHUIO 3aa4
AHanus K. p. ATperatHeie cucremarusuposa | 1,2,3,4,7
COCTOSIHHUS BEIIECTBA. Th 3HaHUS 00

arperaTHbIX

COCTOSTHUSIX

BEIIECTBA
Kpucrannnueckue tena. MPOBOJHUTH 1,2,3,4,5,6
[1naBneHue u OTBEpACBaHNUE. HCCIIEI0BATENLCK
TemmnepaTypa IJ1aBIcHUS. WU SKCTICPUMEHT
I'paduk ruraBneHus 110 U3YUYEHUIO
1 OTBEP/ICBaHUS IUIABJICHUS
KPUCTAJUTMYECKUX TEJL. aHaJU3UPOBATH
VY mennHas TemioTa 3aBUCHMOCTh
miaBieHus. OOBsICHEHNE mpoiiecca
MPOIIECCOB TUIABJICHUS U IUIABJICHUS U
OTBEpCBaHUS HA OCHOBE OTBEPJICBAHUS OT
3HaHHUU O MOJIEKYJIIPHOM TeMIIepaTyphl
CTPOCHHH BEIIECTBA. Tena;
®dopmyna s pacueTa yCTaHaBIHUBAaTh 1,2,3,4,7
KOJIMYECTBA TEILIOTEI, 3aBUCHMOCTh

HEOOXOIUMOTO JIJIs
[UIABJICHUS TeJla WIIH
BBIJICIISIFOIIETOCS TIPH €0
KPHCTAITH3AIINH.

MEXJy Maccou
Tena u
KOJINYE€CTBOM
TETUIOTHI,
paccUUTHIBATh




KOJIMYECTBO
TEMJIOTHI,
HEOOX0aUMOE
IUIS TLIABJIICHUS U
BBIJIEIISIONIEECS
npu
KPUCTAJUIN3aIINH;

[TapoobOpa3oBanue u
ucnapenue. CKopocThb
ucnapenus. HacpleHHbil u
HEHACBIILICHHBIH map.

MPOBOJAUTH
HCCIIEJ0BATEIbCK
UH 3KCIIEPUMEHT
10 U3YUYEHUIO
WCIIapEHHUs U
KOHJCHCAILlUY;

1,2,3,4

Konnencanusa napa.
OCOoOEHHOCTH MTPOIIECCOB
UCTIAPCHHUS U KOHICHCAIHH.
[Tornomenne SHEPruK Npu
UCTIApPCHNH KUJKOCTH
BBIJICJICHHE €€ TIPH
KOHJICHCAITMH TIapa.

00BACHATH Ha
OCHOBE
MOJIEKYJISIPHO-
KHHETHYECKUX
MpeJICTaBICHUI
MPOIIECCHI
ncrapeHus

M KOHJICHCAIIHH;
IIOHHUXCHUC
TEMIIEPATyPhI
KHUIKOCTH TIPU
HCIIapeHUH;
HpI/IBO,[[I/ITI)
MpUMEPHI
SIBIICHHUI
MIPUPOJIBL,
KOTOpBIC
00BACHSIIOTCS
KOHJICHCAITHCH
napa;

1,2,3,4,7

[ponecc kumeHusl.
[TocTosiHCTBO TemmepaTypbl
IIPpU KUTICHUU B OTKPBITOM
cocyzae. Duznueckuii CMbICIT
YIEIBLHON TETIOTHI
mapooOpa3oBaHMs

Y KOHJICHCAIIUH.

MPOBOJNUTH
HCCJIEIOBATENbCK
WU KCIIEPUMEHT
110 U3yUYECHUIO
KUIICHUS BOJIBI,
yCTaHaBIIUBATH
3aBUCHMOCTh
mpoiiecca
KUIICHHS OT
TeMIIEPaTypPhI
Tena;
pacCUYHUTHIBATH
KOJIUYECTBO
TEIIOTEHI,
HEeo0XoauMoe
TSI
MpEeBpaIICHUS B
nap XHIKOCTH
J11000# Macchl, U
BBIJICIISIEMOE TIPH
KOHJICHCAI[UH;

1,2,4,5

Bnaxunocts Bo3nyxa. Touka
pocsl. Cioco0bl onpeeneHust

HIPUBOJUTH
HpUMEPHI

1,2,4,6




BIIQ)KHOCTH BO3AYyXa.
I'urpometpsr:

BIIMSHHA BJIaAXHO
CTHU BO3JyXa B

KOH/ICHCAIIHOHHBIN U OBITY U
BosiocHOH. [lcuxpomerp. JeSITeIbHOCTH
YelIOBEKa,
KJIacCU(pUIIUPOBa
Th IPUOOPHI JTS
H3MEpeHUS
BIIAXKHOCTH
BO3JIyXa;
JlaGoparopHast pabota Ne 2 U3MEPATH 1,2,4,5
«Omnpeneneamne BJIQXKHOCTH
OTHOCHUTEILHOM BIIAYKHOCTH BO3JIyXa;
BO3/TyXa» paboTtaTh B
rpymnrne;
Pabora raza u mapa npu MPUMEHSTH 3akoH | 1,2, 4,5
pacmupenuu. TerioBkie COXpaHCHHS
neurarend. [lpumeneHve Y TIpeBpaIleHus
3aK0HA COXpPaHCHHUS SHEPTUH TPHU
Y TIpEBpaIleHUs SHEPTUH B 00BsICHEHUU
TemIoBEIX ABuraresax. KIT MpUHIUIA
TEMJIOBOTO JIBUTATEIIS. JIeUCTBUS
TEIIOBBIX
JIBUTATEIICH;
CpPaBHUBATh BUJIBI
TeIUIonepeadu;
KIIJ pa3nuuHbIX
MaIIuH U
MEXaHU3MOB;
KonTtposnbnas padora Ne 2 MIPUMEHSTh 1,2, 4,7
«ArperaTHbIe COCTOSIHUS MOJTyYCHHBIE
BEILIECTBAY. 3HAHUA K
pEIIeHHIO 3a1a9
Amnanus K. p. YCTPOUCTBO U 0OBSACHATH 1,2, 4,7

MIPUHLUI IEHCTBUS IBUTATENS
BHYTPEHHETO CrOpPaHUs
(ABC). Oxomnornyeckue
npoOIeMbl U
ncnonb3oBannu JIBC.
YCeTpoCTBO U IPUHIIMIL
JEHCTBUS TApOBOH TYpOHHBIL.

MPUHIMI PaOOTHI
U YCTPONCTBO
JABC; mpuBoauTh
MIpUMEpHI
MPUMCHECHHUS
JABC na
MPaKTUKE;
MPUMCHECHHUS
napoBoi
TypOUHBI B
TEXHUKE;
9KOJIOTMYECKHE
poOIEMBI
WCIIOJIb30BaHUs
JABC u nyTtH ux
pelIeHus;
YCTPOMCTBO U
MPUHIMI PaOOTHI
napoBoiu
TypOWHBI;
BBICTYNATh C
JOKJIaJlaMH,
JEMOHCTPHUPOBAT




b NIPE3CHTAIINN

DJleKTpUIecKHe
siBJIeHud (29 4)
Onektpuzauus Ten. Jsa
pOoaa PICKTPHIECKHIX
3apsIOB.
BsaumopeticTBue
OJTHOUMEHHO U
Pa3HOMMEHHO
3apS>KEHHBIX TE.
YcrpoiicTBo
anektpockona. [TorsTus
00 3JIEKTPHYECKOM
rioste. Iloire kak ocoObIi
BHJI MaTCpPHUH.
JemumocTb
SIEKTPUUECKOTO 3apsiia.
DNEeKTPOH — YacTHUIla C
HaWMEHBIITUM
SIEKTPUUECCKUM
3apsaoM. Enuauma
AJICKTPUYECKOTO 3apsa.
Crtpoenue aroma.
Crpoenue siapa aToma.
Heiitponsl. [TpoToHs!.
Mojaenu aTomoB

BOJIOPOJIA, TENUS, JIUTHSL.

Honrl. O0bacHeHNE Ha
OCHOBE 3HAHHH O
CTPOEHUHU aToMa
SJIEKTPU3ALUU TeIl IPU
COTIPUKOCHOBCHUM,
repeaade YacTu
SIEKTPUUECKOTO 3apsia
OT OJHOI'0 TeNa

K Ipyromy. 3aKoH
COXpaHEHUS
3JIEKTPUUECKOTO 3apsiia.
JlermeHune BEMIECTB 110
CITOCOOHOCTH
MPOBOJIUTH
3JICKTPUYCCKHUH TOK Ha
MIPOBOTHUKH, TIOJTY-
MIPOBOJIHUKH U
JTUDIIEKTPUKH.
XapakrepHas
0COOEHHOCTD
MOJIYTIPOBOTHUKOB.
OJNIEKTPUUYECKUIN TOK.
VcaoBus
CyIlIECTBOBAaHUS
AIEKTPUIECKOTO TOKA.
UcTounukn
AIEKTPUYECKOTO TOKA.
DneKTpudecKas Uenb u
€€ COCTaBHBIE YaCTH.
VYcaoBHEIC

Onekrpusanus Ten. JBa pona OOBSCHSITH 1,2,4,5
ANEKTPUUECKUX 3aPSIO0B. B3aUMOJICHCTBHE
Bzaumopeiicteue 3apSKEHHBIX TET
OJIHOMMEHHO U Pa3HOMMEHHO U CyILIECTBOBAHHE
3apsHKEHHBIX TEI. JIBYX POJIOB
Y CTpoiCTBO ANEKTPOCKOIIA. 3JIEKTPUYECKUX
3apsJI0B;
MOJIB30BAThCS
JJEKTPOCKOIIOM;
[NonsiTrst 00 3IIEKTPUYECKOM MPOBOJIUTH 2,58
nosie. [lose kak 0coObIil BUA HCCIIEI0BATENBCK
MAaTEpHUH. W DKCIIEPUMEHT
o
B3aUMOJICHCTBUIO
3apsHKEHHBIX TE;
00HapyXHUBaTh
Ha3JIEKTPU30BaHH
bI€ Tea,
3NEKTPUYECKOe
T10JIE; ONPENETsATh
W3MEHEHUE CUJIBI,
JIelcTBYIOIIEN Ha
3apsKEHHOE TETI0
[P YJAJICHUU U
MPUOITKEHAN
ero K
3apsSKEHHOMY
Teny
JenuMocCTb 3NIEKTPUUECKOTO YCTaHaBJIUBATh 1,2,4,5
3apsaa. JIEKTPOH — YacTHIIA nepepacnpeaencH
C HAaUMEHBIIUM ue 3apsija npu
ANEKTPUUECKUM 3apsIOM. MepPexo/Ie ero ¢
Enunanma snextpudeckoro Ha’JIEKTPU30BaHH
3apsna. CTpoeHue aroma. Oro Tena Ha He
CrtpoeHue sizipa aToMa. Ha’JIEKTPU30BaHH
Helitpons!. IIpoToHsL. o€ 1pu
Mopaenu aTOMOB BOAOPO/Ia, COIIPUKOCHOBEHH
renust, TuTusi. IoHsbI. U; OKa3bIBaTh
CYIIIECTBOBaHHUE
YaCTHII,
MMEIOIINX
HavMEHbIINN
3JIEKTPUUYECKUI
3apan;
OO0ObsacHeHNe Ha OCHOBE OOBSCHSTH 1,2,4,7
3HaHUH O CTPOEHHUHU aTOMa 3NEeKTPU3AIUIO
AIEKTPU3AIUH TEI IPU TeJ Opu
CONPUKOCHOBEHHUH, CONPUKOCHOBEHU
nepenaye 4acTu u; oOpa3oBaHue
3IEKTPUUECKOr0 3apsjia OT MOJIOKHUTEIBHBIX

OJTHOTO TeJa K APYromy.
3aK0H COXpaHCHHUS
AIIEKTPUIECKOTO 3apsiia.

M OTPHUIATEIBHBIX
HMOHOB; 0000111aTh
U aeJ1aTb BBIBOOBI
o cmocobax
ANIEKTPU3AIUH
TEII,




0003HaYeHNUs,
MIpUMEHSEMbIC Ha
cXeMax IMEKTPUUECKUX
ueneit. [Ipupona
3JEKTPUUECKOTO TOKA B
Metannax. CKopocTh
pacrpocTpaHeHuUs
3JEKTPUUECKOTO TOKA B
MpOBOJHUKE. JeficTBUS
SIEKTPUUECKOTO TOKA.
IIpeBpatienue 3HEprun
3JIEKTPUYECKOTO TOKA B
JIpYTUE BUABI YHEPTHUU.
Hamnpasnenue
3JIEKTPUUECKOTO TOKA.
Cuna Toka.
HNHTeHcuBHOCTD
3JIEKTPUUECKOTO TOKA.
dopmyna st
OTIPEICTICHHUSI CHITBI
TOKa. ENMHUILIBI CHITBL
Toka. HazHaueHue
amIepMeTpa.
Bxirouenue
aMIIepMeTpa B LEIb.
OmpeneneHue IEHBI
JIEJICHHSI €TO IIKAJIEI.
DIIEKTPUYECKOE
HaIpsDKEHUE, eIUHUTIA
HanpspbkeHus. @opmyia
IUTsI OTIpeAeTICHUs
HaIpsDKEHUSL.
N3mepenue
HaIpsOKECHUS
BOJIbTMETPOM.
Bxitouenue BoiabTMETpa
B 1emnb. OnpenencHue
LICHBI ICTICHUS €ro
ITKAJTBL. DIIEKTPUIECKOE
COTIPOTHUBJICHHUE.
3aBUCUMOCTh CHJIBI TOKA
OT HaIPSDKEHUS IpU
ITOCTOSTHHOM
CONPOTHUBJICHUH.
IIpupona
JIEKTPUIECKOTO
CONPOTHUBJICHHUS.
3aBUCHUMOCTh CHJIBI TOKA
OT CONIPOTHUBIICHUS TIPH
IIOCTOSTHHOM
HaIpsOKEHUH. 3aKOH
OmMa ju1 yyacTka 1enH.
CooTHomIeHIE MEXKITY
COTIPOTUBJICHUEM
MIPOBOJIHUKA, €TI0
JUIMHOM U TUIOUIA/IbEO
[IOTIEPEYHOTO CEYECHHUS.

JleneHure BEIIECTB 110 OOBSICHATH 1,2,3,4
CITOCOOHOCTH MPOBOIUTH CYIIIECTBOBaHUE
AJNIEKTPUYECKUN TOK Ha MIPOBOJIHUKOB,
MIPOBOTHUKH, MOJTYTIPOBOTHUKO
MTOJTYTTPOBOTHUKHA U B U JUDJIEKTPUKOB
JIUDJICKTPUKH. XapaKTepHas Ha OCHOBE 3HAHUU
0COOEHHOCTH CTPOCHHS aTOMa;
MTOJIYTTPOBOTHUKOB.
KparkoBpeMeHHas
KOHTPOJIbHAs paboTa 1Mo TeMe
«DIeKTpU3aus Tel.
CtpoeHne aToMay
AHanus K. p. DIEKTPUUECKUI OOBSCHATD 1,2,3,4
TOK. Y CJIOBHS CYIIECTBOBAHUS Ha3HAYeHHUE
AIEKTPUIECKOTO TOKA. HCTOYHHKA TOKA B
WcTodHUKY 2TTEKTPUIECKOTO DIEKTPUUECKOU
TOKa. Lenu; O0bICHATE
YCTPOHCTBO
CyXO0To
rajabBaHUYECKOTO
2JIEMEHTA;
Kiaccudummpona
Th UCTOYHHMKHA
ANEKTPUIECKOTO
TOKa,
DneKkTpudecKas 1eMb U ee paznu4aTh 1,2,3,4
COCTaBHBIC YaCcTH. Y CIIOBHBIC 3aMKHYTYIO H
0003HaYEHUs, IPUMEHIEMBIE Pa30MKHYTYIO
Ha CXeMaXx DIICKTPHICCKHIX AIEKTPUICCKHUE
LEIen. LIETIH; YEPTUTH
CXEMBI
BIIEKTPUYECKON
1enu; cooupars
BIEKTPUUECKYIO
LIETb;
[Ipupona 3meKTpUIECKOTO OTIMICHIBATH 1,2,3,4
ToKa B MeTayuiax. CKopocTh TEII0BOE,
pacripocTpaHeHUs XUMHYECKOE U
AIEKTPUIECKOTO TOKA B MarHuTHOE
MpoOBOAHUKE. JleicTBUA JICHCTBUS TOKA;
3IEKTPUUECKOr0 TOKA. MIPUBOJIUTH
[IpeBpamienne sueprun MpUMEPHI
AIEKTPHIECKOTO TOKA B XUMHYECKOTO U
JIPYTHE BUbI SJHSPTUU. TEIJIOBOI0
Hamnpasnenue JIEUCTBUS
AIEKTPUIECKOTO TOKA. AIEKTPHIECKOTO
TOKa ¥ UX
HCIIOJIL30BaHUS B
TEXHUKE;
KJIaCCU(PUIIMPOBA
Tb ICUCTBUS
ANEKTPUIECKOTO
TOKa,
Cuna Toxa. IHTEHCUBHOCTH BBISIBIIATE 1,2,4,5
3IEKTPUUECKOr0 TOKA. 3aBHCHMOCTh
Dopmyna [Tt onpeneneHus HHTEHCHUBHOCTH

CHJIBI TOKA. EJWHUIIBI CHITBI

SJICKTPHUYCCKOI'O




VYaensHoe
COTIPOTHUBJICHHE
npoBoHuKa. [IpuHIMn
NEHCTBHUA U Ha3HAUCHUE
peocrara.
[Toaxmrouenue peocrata
B IIETb.
[TocnenoBarensHOE
COCTMHCHUE
MIPOBOTHUKOB.
ComnpoTuBieHue
MIOCJIETOBATEIHHO
COCTMHECHHBIX
poBOAHUKOB. Cuia
TOKa W HATIPSDKEHHE B
LIETH TIPH
MTOCIIEI0BATEIIEHOM
COETMHECHH.
[TapannensHoe coenune
HHE TTPOBOTHUKOB.
ConpoTuBieHHE TBYX
MapaJuIeIbHO
COETMHEHHBIX
poBOIHUKOB. Cuiia
TOKa W HAIPSDKEHHE B
[IETH TIPH
napajuieIbHOM
coequHeHnd. Pabota
AJIEKTPUIECKOTO TOKA.
®opMmyna Juist pacyera
paboTs! Toka. EnuHuUIB!
paboTHI TOKA.
MouHoCTb
3JEKTPUUECKOTO TOKA.
dopmyna st

pacdeTa MOITHOCTH
ToKa. DopMmyiia Jyis
BBIYHCIICHUS PabOTHI
AJIEKTPUYECKOTO TOKa
Yepe3 MOIIHOCTh U
Bpems. EnuHuIbt
paboTHI TOKa,
HCIIONh3yEeMBbIC Ha
npakrtuke. Pacuer
CTOUMOCTH
HU3PacX0I0BAaHHOU
BJIEKTPOIHEPTUH.
®dopmyna uist pacyera
KOJIMYECTBA TETUIOTHI,
BEIJICTISIEMOTO
MIPOBOJIHUKOM IIPH
MIPOTEKAaHUH 110 HEMY
AJIEKTPUYECKOTO TOKA.
3axon [xoyns—IJlenma.
Konnencarop.
DIIEKTPOEMKOCTh
KoHzIeHcaTopa. Pabora

TOKa.

TOKa OT 3apsijia U
BpEMEHH;
BBIPaXKaTh CUITY
TOKAa B PAa3IHMYHBIX

eJINHUIIAX
Haznauenue ammnepmerpa. MOJIB30BAThCS 1,2,4,8
Britouenue ammnepmerpa B aMIIepMETPOM,
nernb. OnpenencHue IeHbI OTIPENETATh IICHY
JIETICHUSI €TO IIKAJIEI. JIETCHUS IIKAIBI
JlaboparopHas pabota Ne 4 amIepMeTpa,
«COopka 37eKTpuIecKon M3MEPSATH CUJIBI
e ¥ I3MEPEHHUE CHITBI TOKA TOKa B Pa3TUIHBIX
B €€ Pa3INYHBIX Y4acTKax» y4acTKax

BIEKTPUUECKOU

IIETTH; YePTUTh

CXEMBEI

ANEKTPUUCCKUX

eneit; padborarp

B IPYIIIE;
DIEeKTpUYECKOE HaNpsKEHUE, BBIpAXKATh 1,2,4,5
eIMHUIIA HAMPSKESHU. HanpsoKeHUE B
dopmya s OTIpeacIeHUs Pa3ITHIHBIX
HaPSHKCHUSL. eIMHNLIAX

paccUuTHIBAThH

HaNpsDKEHHE 110

dhopmyme
N3sMmepenue HanpsiKeHUs MOJb30BaThCS 1,2, 4,7
BOJIETMETPOM. BrirroueHnue BOJIETMETPOM,
BOJIBTMETPA B IICITb. OTIPEIICISITh IICHY
Onpe/ieNieHue EeHbI ICIeHUs JIETCHUS KB
ero mkaiel. JlaboparopHas BOJIETMETDA,
pabota Ne 5 «M3mepenue U3MEPSTH
HaANPSHKEHUS Ha Pa3InIHBIX HaNpsOKEHUE B
Y4acTKax ICKTPUICCKON pa3IMYHBIX
LETTN» yJacTkax

3JIEKTPUUECKOUN

LIEIH; YEPTUTh

CXEMEI

DICKTPUIECKUX

nemnei; padboraTh

B IpyIIIE;
DNEKTpHYECKOe 0OBSICHSTE 1,2,4,6
conpotusieHue. [Ipupomaa 0COOEHHOCTH
JJEKTPUIECKOT0 ANEKTPUUECKOTO
COTPOTUBIICHHSI. TOKAa B MeTaJlIaX,

MIPUIHHY

BO3HUKHOBEHUS

COIIPOTHUBJICHUS;
3aBUCHUMOCTH CHJIBI TOKA OT YCTaHaBIUBAaTh 1,2,4,5
COTIPOTHUBJICHUS TIPH 3aBUCHMOCTb

MOCTOSTHHOM HampsKeHUH.
3aBUCHMOCTbH CHJIBI TOKA OT
HaNpsDKEHUs Ipu
MTOCTOSTHHOM COTIPOTHBIICHUH.
3akoH OMa [ y4acTka
LETIH.

CUJIBI TOKA OT
HaMPSHKCHUS 1
COIIPOTHBJIEHUS
IIPOBOJHUKA,
00001aTe U
JIeJIaTh BBIBOBIL O
3aBUCUMOCTH




3JEKTPUYECKOTO MO
koHzaeHcaTopa. Enqunuiia
3EKTPOEMKOCTH
KOHJIEHCaTOopa.
Pasnuunblie BuasI nam,
HCIIONIb3yEeMbIC B
OCBECIICHUH.

Y cTpoicTBO JTaMITbl
HakaJnBaHus. TeroBoe
JIEWCTBUE TOKA.
DJIeKTpUYECKUE
HarpeBaTeIIbHBIC
npubopsl. [TpuunHe!
nepe- rpy3Ku B UENU U
KOPOTKOTO 3aMbIKaHUS.
IIpenoxpanurenn.

CHJTBI TOKA OT
HaIpsKCHUA U
COIPOTUBJICHUS
MPOBOTHUKOB;
CTPOUTH Tpadux
3aBHCUMOCTHU
CHJTBI TOKA OT
HanpsHKESHUSI,

CooTHoIIIEHUE MEXTY
COIPOTUBJICHUEM
MPOBOJIHUKA, €TO JITHHOM

Y TUTOIIABIO TIONIEPEYHOIO
ceueHus. Y IeNbHOE
COTIPOTHUBIICHUE MPOBOTHUKA.

0OBSACHATH
0COOEHHOCTH
ANEKTPUUYECKOTO
TOKa B MeTaJuIax,
MPUYUHY
BO3HUKHOBEHHUS
CONPOTHUBIICHHUS,;
HCCIEI0BATh
3aBUCHUMOCTD
COTIPOTHBIICHUS
MPOBOIHHUKA OT
€ro IJINAHEI,
[LIOLIA U
MOIIEPEYHOTO
CEUEHHUs U
MaTtepuana
MPOBOJIHUKA,

1,2,4,6,8

[TpuHLMO necTBUA

Y Ha3HaYeHHUE pPeocTaTa.
[Nonkmouenne peocrara

B 1emb. JlaboparopHas pabota
Ne 6 «M3mepenue cuibl TOKa
1 €T0 pEeryJHpOBaHUE
peocTaTom»

TOJIB30BaThCS
aMIIepMETPOM,
peocraToM;
M3MEPSTH
3HAYEHUS CHJIIBI
TOKa B
3aBHCHMOCTH OT
ITOJI0KEHUST
MOJI3YHKA
peocrara;
YEPTHUTH CXEMBI
ANEKTPUUCCKUX
LeTIei;
TIPEICTABIIATD
pe3yJIbTaThl
HU3MEPEHUN B
BHUJIE TaOJINIL;
00001mare u
JIETATh BBIBOJIEI O
3aBUCHMOCTH
CUJIBI TOKA U
COIPOTUBJICHUS
MTPOBO/THUKOB;
paborats B
rpynre;

1,2,4,7

Pemienue 3amad mo teme
«3axkoH OMa J1s1 yyacTka
LETIN.

paccuuTHIBAThH
CHJTY TOKA,
HanpsHUKEHHUE,
AEKTPUUECKOE
COTIPOTHBJICHUE;
pelaTh 3a1a4d Ha
3axkoH OMa 11

1,2,4,7




ydacTKa [nenu

JlaGopatopHas padorta Ne 7
«M3MepeHue CONPOTHBICHUS
MPOBOIHKKA TIPH TOMOIIN
amriepa u BOJIbTMETPa»

[10JIB30BAThCS
aMIepMETPOM,
BOJIBMETPOM;
H3MEPATE
3HAYCHUE
COTIPOTUBJICHUS
MIPOBOJHHKA TIPH
TTOMOIITH amIiepa
U BOJIBTMETPA,
YEPTUTh CXEMBI
DIIEKTPUIECKUX
eneit; padborarb
B IpYyIIIIC;

2,5,8

IlocnenoBaTensHOE
COCZIMHEHHE TIPOBOAHUKOB.
ConpoTHBieHHE
HIOCJIEIOBATEIIHHO
COETMHEHHBIX TTPOBOIHUKOB.
Cuna Toka 1 HanpspKEeHHE B
eI [IPH TTOCIIeI0BATEIEHOM
COCTMHEHHH.

paccYnTHIBAThH
CHJIY TOKa,
HaMpsHKEHUE U
COIPOTHBIICHUE
nmpu
[IOCIEA0BATEILHO
M COEIMHEHHUH
MIPOBOJHHUKOB;
00001aTe 1
JI€JATh BBIBOJIEI O
3HAYEHUU CUJIBI
TOKa,
HaHpH)KeHI/IH u
COMPOTHBIICHUSI
npu
[10CJIEI0OBATENBHO
M COCIMHEHHUHU
MIPOBOJHHUKOB;
HpHBOJII/ITB
HIPUMEPBL
MPUMEHCHUS
[IOCJIEI0BATENBHO
0 COCIUHEHUS
MIPOBOJIHMKOB,;

1,2,4,5,8

[TapannensHOE CcoelUHEHUE
ITPOBOJHHKOB.
ConpoTHBIICHUE IBYX
MapasuIeIbHO COSTMHEHHBIX
MpoBOHUKOB. CHJla TOKa 1
HaNpsHKEHUE B LM PU
napasuieIbHOM COSIHHEHUH.

paccYnTHIBATH
CHJIY TOKa,
HaMnpsHKEHUE U
COIPOTHBIICHUE
nmpu
napanieTLHOM
COEIMHEHUHU
MIPOBOJHHUKOB;
00001aTe U
JI€JATh BBIBOJIEI O
3HAYEHUU CUJIBI
TOKa,
HaHpH)KeHI/IH nu
COMPOTHBJICHUSI
npu
mapaIeTsHOM
COEIMHEHUHU
MIPOBOJHHUKOB;
HpI/IBOI[I/ITB

1,2,3,4,5




MIpUMEPHI

MPUMEHEHUS
napasieaTbHOro
COEAMHECHHUS
IIPOBOJHUKOB;
Pemrenue 3amay mo remam MIPUMEHSTh 1,2,3,4,5
«ONEeKTPUIECKUH TOK. 3aKOHBI 1
Hanpsokenuey, ¢dbopmynsl pu
«CompoTuBieHHE. pelIeHu  3a1a4
CoenuHeHHe TPOBOJHUKOBY
KonTponbnas padora Ne 3 MIPUMEHSTh 1,2,4,5
«ONEeKTpUIECKUil TOK. MOy YECHHBIE
Hanpsixenue. 3HAaHUSA K
Conporusnenue. CoeauHeHHne PELICHHUIO 3a1a4
IPOBOJHUKOBY
Amnamus k. p. PaGora yCTaHaBIIMBATH 1,2,4,6
AIIEKTPUIECKOTO TOKA. 3aBUCHUMOCTH
Dopmyna i pacuera paboTHI
paboTel ToKa. EnuHnIb! JNEKTPUUECKOTO
paboThl TOKa. MOIIHOCTH TOKa OT
AIIEKTPUIECKOTO TOKA. HaMpPsHKCHHUS,
Dopmyina s CHJIBI TOKA U
pacyera MOIIHOCTH TOKA. BpEMEHH,
Dopmyia U BEIYUCICHUS HaAMpPsDKEHUS OT
pabOTHI ANEKTPUIECKOTO TOKA paboTHI TOKA U
yepe3 MOIIHOCTh U BpeMsl. CHJIBI TOKa;
Ennnanie paboTs! TOKA, pacCUHTHIBATH
UCIIOJIb3yEeMble Ha MIPAKTHKE. pabory
Pacuer croumocTu U MOIIHOCTb
U3PaCX0/I0BAaHHOM ANEKTPHUECKOTO
AIIEKTPOIHEPTHH. TOKa; BBIPaKaTh
CAMHUILY
MOIIHOCTH 4Yepe3
CAMHHULIBI
HaANpsDKEHUS U
CHJIBI TOKa;
paboTy Toka B
Bt - y; kBT * u;
JlaGopartopnas pabora Ne 8 MOJIE30BAThCS 1,2,4,5
«V3mepeHre MOIITHOCTH U aMIIepMETPOM,
paboTHI TOKA B BOJIEMETPOM,
JNEKTPUUYECKOH JIaMIIe». CEKYHIOMEPOM;
U3MEPAThH
3HAYeHUE

MOIIHOCTH U
paboTHI TOKa B
3JIEKTPUYECKOUN
JIaMIIe, UCTIONb3Y S
amMIepMeTp u
BOJIETMET,
CEKYHJIOMED;
YEPTUTh CXEMBI
ANMEKTPUIECKHAX
meneii; 00001aTh
M JI€J1aTh BBIBOBI
0 3HAYCHUH

0 pabote u




MOIIIHOCTH
3JIEKTPUUYECKON
JIAMITOYKH;
paboTats B
rpymme;

®opmyna s pacyeTa
KOJIMYECTBA TEILIOTEL,
BBIZICIIIEMOTO TTPOBOTHUKOM
TP TIPOTEKAHUU TI0 HEMY
3MEKTPUUECKOT0 TOKA. 3aKOH
Hxoyns—IJlenna.

pacCcUHUTHIBATH
KOJIUYECTBO
TEILIOTHI,
BBIJICIISIEMOEC
MIPOBOJTHUKOM C
TOKOM IO 3aKOHY
Jxoyna—
Jlenna;

1,2,3,4,5

Konpaencarop.
DIIEKTPOEMKOCTh
KoHJieHCcaTopa. Pabora
ANEKTPUIECKOTO OIS
KoHAeHcaTopa. Exananna
AIIEKTPOEMKOCTH
KOHJICHCaTOopa.

OOBSICHATD
CII0COOBI
yBeHI/I‘-IeHI/IH n
YMCHBIIICHHUS
E€MKOCTH
KOHJIEHCATOpa,
Ha3HAYCHUE
HCTOYHUKOB
3JIEKTPHUYECKOTO
TOKa U
KOHJICHCATOPOB
B TEXHHUKE;
paCCqI/ITI)IBaTI)
AJIEKTPOEMKOCTh
KOHJICHCATOPA;
paboTy, KOTOPYIO
COBepIIIaeT
JIIEKTPUIECKOEC
roJje
KOHJICHCATOpa,
SHEPTHIO
KOHJICHCATOPA,

1,2,3,4,5

Paznuanbie BUIBI JJaMI1,

HCIIOJIb3YEMBIC B OCBCUICHHUU.

Y cTpoiCTBO JaMITbI
HaKaJIMBaHMS.

KJIaccuPuInpoBa
Thb
AICKTPUUCCKHE
IpUOOPHI TIO
noTpedagemMoit
WMH MOIHOCTH;
JIAMITOYKH,
MpUMEHsSIeMbIE Ha
MPaKTHKE;
pasnuyathb
JIaMITBI IO
MIPUHIATIY
JICHUCTBHS,
WCITOTb3YyEMBbIe
JUTSL OCBELICHMUS;

1,2,4,5

Konrtponbhas pabora Ne 4
«PaboTta n MouTHOCTh
AIEKTPUUIECKOTO TOKA. 3aKOH
Jxoyns—Jlenua»

MIPUMCHSATDH
IMMOJIYYCHHBIC
3HAHHIA K
PCUICHUIO 3a1a4

1,2,4,7

Ananms k. p. TeruoBoe
JEUCTBUE TOKA.
DJIeKTpUIECKUE

0OBSACHATH
HarpeBaHue
MIPOBOTHUKOB C

1,2,4,5




HarpeBaTelbHbIC PHOOPHI.
IIpuumHEI IEpETPy3KU B LENU
Y KOPOTKOT'O 3aMbIKaHUsI.
[MpenoxpaHuTeny.

TOKOM C IO3UIHUH
MOJIEKYJISIPHOTO
CTPOCHHUS
BELICCTBA,;
aHaJIU3UPOBATH
MPUYUHBI
KOPOTKOI'O
3aMBIKaHHUS
pa3nu4athb
MpeJoXpaHUuTEIU
B COBPEMEHHBIX
npubopax;
BBICTYIIATh C
JOKJIaI0M WIIH

CIyIIaTh
JIOKJIQJIBI,
MOATOTOBJICHHEIE
c
HCTIOJIE30BaHUEM
Mpe3eHTAIlUH;
DJIeKTPOMATHUTHbBIE MarauTHOE moJje. BrIABISTE CBA3B 1,2,4,7
siBjaeHus (5 4) YcTaHOBIEHUE CBI3HU MEXITY MEXTY
MarauTHOE ToJIC. DIEKTPUIECKUM TOKOM U AIEKTPUIECKUM
YcTaHOBJICHHE CBS3H MarHATHBIM ToJieM. OIBIT TOKOM
MEX]y dJIeKTpUYecKuM | Dpcrena. MarantHoe mose ¥ MarHATHBIM
TOKOM W MarHUTHBIM MPSIMOTO TOKa. MarHuTHbBIC TOJIeM;
nosneM. OneIT Opcrena. | JIMHUKA MarHUTHOTO TIOJISL. OOBSCHSATH CBSI3b
MarsuTHOE TI0JIe HaIpaBIICHUS
MIPSIMOTO TOKA. MarHUTHBIX
MarnuTtHbi€ TMHUA JIMHUU
MarHMTHOTO TIOJIS. MarHuTHOTO
MarnuTHOE€ 1osne [0JIs1 TOKA ¢
KaTYIIKHA C TOKOM. HampaBJICHUEM
Crioco0bl U3MEHEHHUS TOKa B
MarHuTHOTO JE€HCTBHSA MIPOBOTHUKE;
KaTYIIKA C TOKOM. MPUBOUTH
DNEeKTPOMAarHUThI U UX MPUMEPBI
MIPUMEHEHHUE. MarHUTHBIX
HcneiTanme nercTBus SIBJICHHH,
AJIEKTPOMAarHuTa. yCTaHABIUBATh
[TocTostHHBIE MarHUTHI. CBSI3b MEX]LY
BzaumoneiictBue CYIIIECTBOBAHUEM
marauToB. OOBsICHEHNE BIEKTPUYECKOTO
MIPUYUH OPUCHTAIUH TOKa U
JKEJIE3HBIX ONUJIOK B MarHUTHBIM
MAarHUTHOM IIOJIE. TOJIEM,
MarzuTHOE 1ojie MarsuTHOE ToJie KaTyIIKH ¢ O0OBACHATH 2,5,8
3emiu. [eiictBue ToKOM. CIocOOBI U3MEHEHHSI YCTPOMCTBO
MarHuTHOTO TIOJIS Ha MarHUTHOTO JTEHCTBUS 3JEKTPOMArHUTA;
MIPOBOJTHUK C TOKOM. KaTYIIKA C TOKOM. MPUBOJIUTH
Y CTpOHCTBO ¥ IPUHIMI | DJIEKTPOMATHUTBI U UX MPUMEPBI
JIercTBUA npuMeHeHue. Vcnbitanue WCIIOJB30BaHUS
AJICKTPOIBUTATEIIS JIEHCTBUS DICKTPOMAarHuTa. AIEKTPOMATrHUTO
MIOCTOSTHHOT'O TOKA. JlaboparopHas padorta Ne 9 B B TEXHHUKE
«COopka 3JeKTpOMaruuTa u U OBITY;
WCTIBITAaHHE €0 JIEHCTBUS yCTaHaBIHBATh

CXOJICTBO MEXKIY




KaTYIIKOH C
TOKOM H
MarHUTHOM
CTPEJIKOH;
Ha3bIBaTh
CIIOCOOBI
yCUIIEHUS
MarHUTHOI'O
JICUCTBHSA
KaTYIIKHU C
TOKOM; coOpath
DIIEKTPOMATHUT H
HCIIBITATh €TI0
JICHCTBHE;
paboTaTth B
rpyImne

ITocTosiHHBIE MATHUTEL.
BzanmopeiicTBre MarHUTOB.
OO0bsacHeHne NPUIUH
OpPHUEHTAIINH KEIC3HBIX
OITMJIOK B MarHUTHOM IIOJIE.
MarauTtHoe 1moJie 3eMIIH.

OOBSICHATD
HaMarHWM4KMBaHUe
KeJiesa;
B3aUMOJIEHCTBHE
IIOJIIOCOB
MAarHMTOB;
00001aTh 1
ZI€JATh BBIBOJIEI O
PacCroI0KEHUU
MArHUTHBIX
CTPEJOK BOKPYT
MPOBOIHUKA C
TOKOM,

0 B3aUMOJICUCTBU
Y MarHWTOB;
MOJIy4aTh
KapTHHBI
MarHUTHOTO I10JIA
[I0JIOCOBOTO U
JyTo00pa3HOTO
MarHuTOB;
OIIUCHIBATH
OIIBITHI 110
HaMarHM4MBaHHUIO
BEILIECTB;
00BACHATH
BO3HHKHOBEHHE
MarHUTHBIX OYph

2,4,7

JlelicTBME MarHUTHOTO TOJIS
Ha TIPOBOJTHHUK C TOKOM.
YeTpoCTBO M IPUHIIMIL
JIEHCTBHS AIEKTPOIBUTATEIS
MTOCTOSTHHOTO TOKA.
JlaGoparopnas padora Ne 10
«3yueHne ANeKTPUIECKOTO
JIBUTATEJSI TIOCTOSTHHOTO TOKA
(Ha Momenm)»

MEPEUUCIIATh
MIPEUMYILECTBA
3NEeKTPOJIBUTATENT
el 0 CpaBHEHUIO
C TEIIOBBIMY;
cobupars
3JIEKTPUUECKUI
JBUTATENb
MTOCTOSTHHOTO
TOKa (Ha MOJIENHN);
OTIPEACIATh
OCHOBHBIE J€TaJH
JNEKTPHUUECKOTO

2,4,7




JABUTaTCIIA

MTOCTOSTHHOTO
TOKa;
paboTats B
rpynme
KonTtposnbsnas padora Ne 5 MIPUMEHSTh 2,4
«DNEeKTPOMAarHUTHBIC MOJTyYCHHbBIE
SIBITCHUSI. 3HAHUSA K
pelIeHuIo 3a1a4
CBeTOBBIE SIBJICHHS Amnanus K. p. UcTouHuku HaOJII0IaTh 1,2,3,4
(10 v) cBeta. EcTecTBeHHBIE U NPAMOJIMHEHHOE
Hcrounnku cBera. WCKYCCTBEHHBIE NCTOYHUKHI pacrpocTpaHeH!
EcrecTBeHHbBIC U cBera. ToUeUHBIN HCTOUYHHK € CBETA,
HCKYCCTBCHHBIC UCTOYH | CBETa M CBETOBOH JIyd. O0OBSACHATH
HUKHU cBeTa. ToueyHbI [IpamonuHueiitHoe oOpa3oBaHUe
HUCTOYHHK CBETA pacIpoCcTpaHECHHE CBETA. TCHU U
Y CBETOBOII JTyy. 3aKOH IPSIMOJIMHEHHOTO MOJIyTCHH;
[Ipsmonuaelinoe pacmpocTpaHeHHUs CBETA. MPOBOJNTH
pacnpoctpaHeHnue cBeta. | OOpa3oBaHUe TEHU U HCCIIEeIOBATEIHCK
3aKoH NpsSMONIUHEHHOTO | monxyTeHu. ColHeYHOe WM DKCIIEPUMEHT
pacnpocTpaHeHHs CBETa. | U JIYHHOE 3aTMEHUSI. 10 TIOJIYYEHUO
OO6pazoBaHue TCHA U TCHU U
norytenu. CotHeuHOE MOy TEHU,
1 JIyHHOE 3aTMEHMS. 0000maTh u
SBnenus, HaOMrO1aeMbIe JieaTh BEIBOJBI O
[pH NMAaJCHUH JTy4a pacupocTpaHeHH
CBETa Ha TPAHHMILY U CBETA,
paszzena AByX cpe. oOpazoBaHUU
OTtpaxxeHue cBera. TEHU U
3aKOH OTpakKEHUS CBETA. MOy TEHH;
OOpaTUMOCTh CBETOBBIX yCTaHaBJIHBATh
ny4yeit. [Tnockoe CBSI3b MEXIY
3epkano. [Toctpoenue JIBUKEHUEM
U300pakeHUs IpeaMeTa 3emuu, JIyHbI
B IUIOCKOM 3€pKalie. ConHna u
MHuumoe uzo0pakeHue. BO3HUKHOBEHHEM
3epKkajibHOE U JTYHHBIX
paccessHHOE OTpakeHUe Y COJTHEYHBIX
cBera. OnTuueckas 3aTMCHUII;
IJIOTHOCTH CPEIIBI. SBneHus, HaOMIOaEMBbIC TTPH Ha0II01aTh 1,2,3,4
SIBeHue NpeNoMIICHUs. | TIaJICHUH JTy4ya CBETa Ha OTPaKCHHE
cBeta. CooTHOIIEHNE TpaHUIly pa3zena IBYX Cpei. CBETa; CTPOUTH
MEXIy yrioMm nanenus | OTpakeHue cBeTa. 3aKOH n3o0paxeHue
U YIJIOM IIPEJIOMJICHUS. | OTPa)KCHHUS CBETA. TOYKH B TUIOCKOM
3aKOH IPEeTOMIICHUS O0paTUMOCTB CBETOBBIX 3epKane;
cBera. [lokazarens nyuei. ITnockoe 3epkaio. IIPOBOJUTH
TIPETOMIICHHS IBYX [TocTpoenne nzodpakeHus HCCIeIOBAaTENbCK

cpen. CtpoeHue riasa.
QOYHKINN OTJEIBHBIX
yacTeil riasa.
dopMupoBaHUe
M300paKeHUs Ha
ceTyaTKe Tiasa.

npeaMeTa B IJIOCKOM 3CpKaJie.

MHunMoe n300paxKeHue.
3epKaNbHOE U PACCETHHOE
OTpaKCHUE CBETA.

U 3KCIIEPUMEHT
10 U3YYEHUIO
3aBUCHMOCTH
yrIila OTpakeHHs
CBETa OT yTia
MaJIeHNUs;
0006maTs u
JienaTh BBIBOJBI
00 oTpakeHUN
CBETa;




Ornrruyeckas MIOTHOCTh
cpensl. SBneHue
MIPEIOMJICHHS CBETA.
CoOTHOIIIEHHE MEXAY YTIOM
MajieHUsS U YIJIOM
MpenoMyIeHHS. 3aKOH
MIPEJIOMJICHHS CBETA.
[Tokazarenb npesoMiIeHU
JIBYX Cpell.

Ha0JII01aTh
npesoMIIeHIE
CBETa;
MPOBOJIUTH
HCCIeIOBAaTEIbCK
WU DKCIIEPUMEHT
10 MPETIOMIICHUIO
CBeTa Mpu
nepexoje Jyda
13 BO31yXa B
BOIy; 0000mIaTh
Y JIeNIaTh BBIBOJIBI
0 IPEJIOMIICHUU
CBETA;

1,2,3,4

Pemenue 3ana4 Ha 3aKOHBI HCTIOJIb30BaTh 1,2,4,57
OTPaKCHUS U MPEIIOMIICHUS 3aKOHBI
cBeTa OTpaKEHUS U
TIPETOMITICHHS
CBETa MpU
pelIeHu  3a1a4
JIumsel. OnTrdeckas cuiia OTIPEIICIISITh, 1,2,3,4,5
JIVH3. Kakas U3 JIByX
JIUH3 C pa3HBIMU
(hoKyCHBIMH
PacCTOSTHUSMHU
naet OoJblee
YBEIHUYECHHE;
N3o6pakenns, naBacMbie CTPOUTH 2,58
JINH30M. n300pakeHus,
JlaBacMble JINH30H
(paccenBaromet,
cobuparoreii)
IUISL CITy4aeB:
F>d; 2F <d
JlaGoparopHast padorta Ne 11 OIIpENEINTD 2,4,7
«3y4yeHne cBOUCTB tdhoxycHoe
M300pakeHUs B JINH3AX). paccTosiHue
JIUH3BL, U3YYHUTh
CBOICTBA
M300paKeHUS B
coOupatorei
JIUH3E
Pemrenue 3amgau Ha CTPOUTH 2,4, 7
MOCTPOCHUE U300paKCHUI B M300pakeHus,
JUH3aX JlaBaeMble
cobuparomeit u
pacceuBaroiei
JIMH30U
Crpoenue rinaza. OyHKIuN OOBACHATH 2,4, 7
OTJIENBHBIX YacTel riasa. BOCIIPHUSATHE
®dopmupoBaHue N300paKEHUS M300pakeHUs
Ha ceTyarkKe riasa. TJIa30M YeJIOBEKa;
KpaTtxoBpemenHas MIPUMEHSTh
KOHTPOJIBHAsS paboTa 1o TeMe MOy YCHHBIE
«3aKOHBI OTPAKEHUS U 3HAHUSA K

ITPEIIOMIICHUS CBETA.

PEHICHUIO 3a1a4




Anamms k. p. [loBTopenue. 1 neMOHCTpUpoBath | 2, 4,7

CBeToBBIE SBJICHHUA. MIpe3eHTaLNH;
BBICTyHaTh C
JOKJIagaMH U
y4acTBOBaTh B UX
00CYKICHUU

IloBTOpenmue (1 4) IToBTopenue. TemnoBbie 1 JIeMOHCTpUpOBath | 2, 4

ABIICHUS. DJICKTPUIECKHUE IIPE3eHTaLuY;

SBJIEHUS. DIEKTPOMarHUTHBIE BBICTYHaTh C

SIBIICHUSL. JOKJIaZlaMH U
y4acTBOBaTh B UX
00CYXICHAH

9 kaacc (102 4, 3 u B HegeI10)

Pasnesnl TemaTnuyeckoe Ko OcHoBHBIE BUABI OcHoBHBIE
(conep:xanue IJIAHUPOBaHUeE Ja- AeATeJbHOCTH HamnpaBJeH
NMPOrpamMMBslI) BO | oOyyaromuxcsi (Ha ypoBHe usl

yac | YHHBePCAJbHBIX YUeOHBIX | BOCHUTATE]

OB JeficTBUIN) bHOM

e TeJJbHOC
™

3aKoHbI Onucanue IBYKEHUS. 1 3HAaTL MOHATHE 1,2,3,4
B3aUMO/elicTBHSA H MatepuanbHas TOUKa Kak MaTepranbHON TOUKH U
aBuzkenns Tea (34 1) | monens tena. Kpurepun KpUTEPHUH 3aMEHBI TeNa €IO.
OmnucaHue ABWKEHUS. | 3aMEHBI Tea OO00CHOBBIBATH
MarepuasbHasi TOYKa | MaT€pUAIbHON TOUKOM. BO3MOYKHOCTb 3aMEHBI T€JIa
KaK MOJICJIb TeJa. MaTepHaJIbHON TOUKON IS
Kpurepun 3ameHsl OIIMCAHUS IBUKEHHUSL.
Tena MaTepUaIbHOM [loctrynarensHoe 1 Habmtonats u onuchIBaTh 1,2,3,4
TOYKOH. nBuxeHne. Cucrema MpsIMOJIMHENHHOE
[ocrynatensHoe oTcyera. 1 PaBHOMEPHOE JBU)KEHUE
nsmwkenne. Cucrema TEJIeKKH C KaeITbHUIICH.
oTcuera. ITepememenue. Pazmuune | 1 3anuceiBaTh ypaBHeHue mis | 1, 2, 3,4
[Tepemenienue. MEXy MOHATHSIMHU «ITyTh» olpeseNeHNns KOOPAUHATEI
Paznuune mexny U «TIepEeMEIICHHE. JBUKYIIETOCs TeNa B
MOHATHSAMH «ITYyTh» U Haxoxnenue KoopauHaThI BEKTOPHOM U CKaJISIPHOI
«IEPEMEILEHUEN. TeNa Mo ero HayalabHON dopme.
Haxoxnenne KOOpJUHATE U
KOOPAMHATHI Tea 10 MIEPEMELICHHIO.
ero HayaJIbHOM [lepemenienne mpu 1 [IpuBOIUTH IPUMEpHL, B 1,2,3,4
KOOpAMHATE U NPSIMOJIMHEHHOM KOTOPBIX KOOPAUHATY
NEPEMECIICHUIO. paBHOMEPHOM IBHKEHUU. JBIDKYIIETOCA Tejla B 0001
[Mepemenienne npu MOMEHT BPEMEHU MOYKHO
MPSIMOJTMHENHOM OTIpE/IENNTh, 3Hasl €T0
pPaBHOMEPHOM HadalbHYI0 KOOPAUHATY U
JBHKCHUH. COBEpIIIEHHOE UM 32 JIaHHBIH
IIpssMmonuueiinoe MPOMEXKYTOK BPEMEHU
paBHOYCKOpPEHHOE nepeMelieHye, 1 Hemb3s
JIBHYKECHUE. OTIPE/IEIINTh, ECITH BMECTO
MrHoBeHHast MepeMenIeHHs 3a/1aH
CKOpPOCTb. Y CKOpEHHE. IIPOUICHHBIH IIYTh.
Cxkopoctb [Ipssmonuneiinoe 1 OOBACHATH PUINICCKUN 1,2,3,4
TIPSIMOJIMHEHHOTO PaBHOYCKOPEHHOE CMBICIT IOHSTHI:




PaBHOYCKOPEHHOTO
JABUXKCHUA.

I'paduk ckopoctu.
[lepememenne mpu
MPSMOJTUHEHHOM
PaBHOYCKOPEHHOM
JIBHKCHUU.
3aKOHOMEpPHOCTH,
MPUCYIIHE
IPSIMOJINHEHHOMY
PaBHOYCKOPEHHOMY
JBIDKEHHIO 0€3
HayaJbHOM CKOPOCTH.
OTHOCUTENLHOCTh
TPAeKTOPHH,
IepeMeLeHus, IIyTH,
CKOPOCTH.
T'eonienTpuyeckas u
TeMOIIEHTPIYCCKast
CHUCTCMbI MHUpa.
[IpuunHa cMeHbI THS
¥ HOYHW Ha 3eMmIie.
IIpuumnHbl NBUXKEHUS C
TOYKH 3pEHUS
Apucrtorens. 3akoH
uHepuuu. [lepBoiii
3akoH HbroToHa.
HuepruanbHbie
CHUCTEMBI OTCYETA.
Bropoii 3akoH
HproToHa.

Tpetuii 3aKoH
HsrotoHa.
CBo0OoHOE naieHue
Tell. Y CKopeHue
CBOOOJTHOTO TA/ICHHUS.
ITanenue Ten B
BO3IlyX€ U
pa3pexeHHOM
MIPOCTPAHCTRBE.
YMeHbIlIeHne MOy s
BEKTOpa CKOPOCTH TpH
ITPOTUBOIIOJIOKHOM
HaNpaBICHUN
BEKTOPOB HaYAIILHOM
CKOPOCTH U YCKOPEHUS
CBOOOJIHOTO MAaJICHUSI.
HesecomocTts.

3aKOH BCEMHUPHOTO
TATOTCHUA U YCIIOBUSA
€ro MPUMEHUMOCTH.
I'paBuTanimoHHas
IIOCTOAHHAA.
YckopeHue
CBOOOIHOTO TaJIeHHS
Ha 3emIie ¥ IpyTUX
HEOECHBIX TeJax.

IBHKeHne. MrHOBEHHAs
CKOPOCTb. Y CKOpPEHHE.

MTHOBEHHAs! CKOPOCTb,
YCKOpEHHE.

CkopocThb OTIpEeAETATh MOAYIH U 1,2,4,5
HPSAMOJIUHEHHOTO [IPOCKIMY BEKTOPOB Ha
PaBHOYCKOPEHHOTO KOOPJAWHATHYIO OCh
JBIDKCHHS.
I'paduk crkopoctn. CrtpouTth rpaduxu 1,2,4,5
3aBUCHMOCTH Vy = Vy (1);
[o rpaduKy 3aBUCHMOCTH Vy
(t) ompenensiTh CKOPOCTH B
3aJaHHBIH MOMEHT BPEMECHHU
IIepememenue npu 3anuceBaTh GOPMYIIBI IS 1,2,4,5
MPSAMOJTUHEHHOM HaXOKACHUS MPOEKINH U
PaBHOYCKOPEHHOM MOJyJIsl BEKTOpa
JBIDKCHHU. HepeMeleHNs Tela; I
BBIYUCIICHUSI KOOPIMHATHI
JBIDKYIIETOCS Teja B JII000H
3aJaHHBIH MOMEHT BPEMCHH
3aKOHOMEPHOCTH, [IpuBoAUTH IPUMEPHI 1,2,4,7
MpUCYIIHEe PaBHOYCKOPEHHOTO
IPSIMOTUHEHHOMY JBIDKCHHS, IPSIMOIMHEHHOTO
PaBHOYCKOPEHHOMY 1 KPUBOJIMHEHHOTO
JBIDKEHHIO 0€3 HaualbHOU JBIDKEHHSA Tell, 3aMKHYTOH
CKOPOCTH. CHCTEMBI TEJT; IPUMEPHI,
MOSICHSIIOIINE
OTHOCHUTEILHOCTD
JBIDKEHHS, TIPOSBIICHUS
HUHEPIHH.
Jlabopatopnas padbota Ne BrImmonHITE H3MEpeHus. 2,58
1 «MccnenoBanue [IpencraBasre pe3ynbTaThl
PaBHOYCKOPEHHOTO W3MEPEHHUH U BBIYHCICHUH B
JBIDKEHUS 03 Ha9aIbHOM BHJIC TAOJINII U TPa(HUKOB;
CKOPOCTH». PaboTats B rpynme
OTHOCUTENBHOCTh CpaBHUBaTh TPAaCKTOPHH, 1,2,4,5
TPaeKTOpHH, IIyTH, IEPEMEILCHHUS,
[epeMeIeHHUS, Iy TH, CKOPOCTH MasiITHUKA B
CKOPOCTH. YKa3aHHBIX CHCTEMaXx
OTCYeTa.
I'eoneHTpHUECKas U OOBICHATL TpUIUHBEI cMeHBI | 1, 2, 4, 6
reNHOIeHTpHYECKAas JIHS ¥ HOYW Ha 3emuie
cuctemMbl Mupa. [Ipuunna
CMEHBI IHSA U HOYH Ha
3emie.
IIpuurHbBl ABUKEHUS C OnuchIBaTh HHEPIHATBHEIE 1,2,4,5
TOYKH 3pEHUS CHCTEMBI OTCUETA.
Apucrorensi. 3aKoH
nHepuuu. [lepBblii 3aK0H
Herotona. MHepuuaibHbie
CHCTEMBI OTCUETA.
BTopoii 3akon HeroTona. YMeTb BEIACIATD 1,2,4,5

B3aUMOJICHCTBHE CPEAU
MEXaHUYECKUX SIBJICHU;
OOBSICHATD SIBJICHUS
MNPUPOIBI K TEXHUKH C
IIOMOILBIO B3aUMOJCUCTBUSA
TeJL.




3aBHCHMOCTh
YCKOPCHUS
CBOOOTHOrO MaJeHUS
OT LIUPOTHI MECTA U
BBICOTHI HaJl 3eMIICH.
Cuna ynpyrocTy.
3akoH ['yka.

Cuna tpennst. Buapl
TPEHUS: TPEHUE TTOKOS,
TPEHUE CKOJIbXKEHUS,
TpEHUE KaueHU4.
dopMyna uisl pacdeTa
CHUJIBI TPCHHUSL.
IIpumepsl mose3HOro
MIPOSIBJICHUS TPEHUSI.
IIpssMonuneiitHOE 1
KPUBOJIMHEHHOE
JIBHOKeHUE. JIBIDKEHHE
TeJa MO OKPY>KHOCTH C
MMOCTOSIHHOM
CKOPOCTBIO.
IlenTpocTpeMUTENBHHO
€ YCKOpEHHUE.
HckyccTBennble
CITYTHUKHU 3eMJIH.
IlepBas kocMuueckas
CKOPOCTb.

HNmnynbe Tena.
3aMKHyTas cuCTeMa
Ten. 3MeHenue
UMITYJIbCOB TEJ MPHU UX
B3aHMOJCHCTBHH.
3aKOH COXpaHEHUs
UMITYJIbCA.

CyLHOCTh U IPUMEPHI
pEaKTHBHOTO
JIBUOKCHHUS.
Haznauenwue,
KOHCTPYKITHS 1
MPUHLININ I€UCTBUA
PaKeThl.
MHorocTyneHyaTsie
paKeTEHl.

Pabora cunel. Pabota
CHIIBI TSDKECTH M CHJIBI
VIIPYTOCTH.
ITorennumanbpHas
SHEPTHUSL.
TlorennmanpHas
SHEPTHUS
ynpyroaedopMupoBan
HOT'O TeJa.
Kunernueckas
sHeprus. Teopema 00
W3MEHEHHUH
KUHCTHIECKOU
SHepruu. 3aKoH

Tpernii 3akon HproToHa. YMeTb BBIACIATD 1,2,4,7
B3aUMO/JICHCTBHE CPEAU
MEXaHUYCCKUX SBJICHHUI;
OOBSICHSITH SIBIICHHS
MIPUPOJIBI U TEXHUKH C
MTOMOIIIBIO B3aUMO/ICHCTBHS
TeJL
Pemenne 3amad mo teme [IpumensaTs pu3udeckme 1,2,4,7
«3akonbl HeroTOHAY 3aKOHOMEPHOCTH TPU
pElIeHUY 3a/1a4
CB0OOIHOE ITaJEeHUE TE. OOBIACHATH NAJCHUE OOHUX 1,2,4,5
Yckopenune cBOOOTHOTO U TeX )K€ TeIl B BO3AyXe
najzenus. [lagenue Ten B U B Pa3peKCHHOM
BO3/IyXE M Pa3peKECHHOM MIPOCTPAHCTRE.
MIPOCTPAHCTRBE.
Jlabopatopnas padbota Ne M3mepsTh ycKopeHue 2,58
2 «M3MepeHne yCKopeHHust CBOOOJIHOTO TaJICHHUS,
CBOOOJIHOTO TIaJICHUSDY [IpencraBnare pe3yabTaThl
HU3MEPEHUN U BHIYMCIICHUN B
BUJIC TAOJIUI] U TPa(UKOB;
Paborats B rpymme
YMeHbIIeHue MOy s VYMeETB UCIIOIB30BaTh 1,2,4,5
BEKTOpPa CKOPOCTH TPH pa3HbIe METOIBI N3MEPEHUS
MIPOTUBOIIOJIOKHOM ckopoctu Tell. [lonumars
HaIpaBJICHHUH BEKTOPOB 3aKOH CIIOKEHHUSI CKOPOCTEH.
HayaJlbHOU CKOPOCTU U YMeTh UCIIOJIB30BaTh 3aKOH
YCKOPEHHUS CBOOOTHOTO CJIOKEHUS CKOPOCTEeH Tpu
MaJICHUSL. pElIeHUY 3a/1a4
HeBecomocTs. OOBACHATH PUINICCKUN 1,2,4,7
CMBICI TTOHSTHS
HeBecoMOoCTH. ONUCHIBATH
OTIBITHI,
CBUETEIHCTBYIOIINE O
COCTOSIHMM HEBECOMOCTH Tl
3aKOH BCEMUPHOTO 3anuceiBaTh hopmymy 3akoH | 1,2, 3,4
TATOTEHUSI U yCIIOBHSI €T0 BCEMHUPHOTO TSATOTECHUS
MIPUMEHUMOCTH.
I'paBuranmonHas
MIOCTOSTHHASL.
Yckopenue cBoOOHOTO Henats BeiBOA O aemxkennun | 1,2, 3,4
najicHus Ha 3emiie U TEJN C OJTUHAKOBBIM
JIPYTUX HEOCCHBIX TEJax. YCKOpPEHHUEM IpU JICHCTBHH
3aBHUCHMOCTH YCKOPEHUS Ha HHUX TOJBKO CHIIBI
CcBOOOIHOTO MAJICHUSI OT Tsoxectrn. Habmromates u
IIUPOTHI MECTA U BBICOTHI OOBSICHITH MOJIET MOJICITH
Hag 3eMiieil. paKeThl
Cuna ynpyrocta. 3aKoH OOBSACHATH BUBI 1,2,3,4
I'yka. nedopmanmu. M3mepenue
CWIBI 110 tehopMaIuu
npyxwuHbl. Uccnenopanne
3aBUCHMOCTH yIJIMHEHUS
CTaJIbHOM IIPYKUHBI OT
TIPHIJIOKEHHON CHITBI
Cuna tperus. Buas 3anuceBaTh POPMYITBI IS 1,2,3,4

TPEHHUS: TPEHHUE TTOKOS,
TPEHUE CKOJIbKEHHUA,
TpeHue kadeHus. Popmyna

pacucTa CUIbl TPCHUA
CKOJIBKCHU




COXpaHEeHUs
MeXaHUYEeCKOU
SHEPIrUHu.

IUIS PacyeTa CUIIBI TPEHMUSL.
IIpumepsl nosIe3HOrO
MIPOSIBIICHHS] TPEHUSL.

[IpsmonuHeliHoe VYMETB OIUCHIBATE U 1,2,4,5
KpHUBOJIMHEIHOE 00BSACHATH (Pr3UICCKUE
JBWOKCHUE. J[BukeHHe SIBJICHHSI: IBYDKCHHUE TeJa 1o
TeJa 1Mo OKPY>KHOCTH C OKPY>KHOCTH.
MOCTOSIHHOM CKOPOCTHIO.
IlenTpocTpeMuTensHOeE
YCKOpEHHE.
UckyccTBeHHBIE CITyTHUKH 3nare U3C, ycroBus ux 1,2,4,8
3emuu. [lepBas 3aIrycKka Ha KpyTOBYIO H
KOCMHUYECKast CKOPOCTb. AJUTUITHYECKYIO OPOUTHI.
YMeTb UCIONIb30BaTh
hopmymy mrepBoit
KOCMHMYECKON CKOPOCTH,
MOSICHATH TPEOOBAHUS K
Beicote MC3 Ha 3eMén,
MIPUBOIUTH TPUMEPHI
KOHKPETHBIX 3aITyCKOB,
MMEThH MPEICTABICHUE O
BTOpOM U TpeThen
KOCMHYECKHX CKOPOCTSAX U
COOTBETCTBYIOIIUX OpOUTAX,
MIPOBOAUTH PACUYETHI 110
dhopmynam.
HNmnynbc Tena. 3HATh CMBICI IIOHATHS 1,2,4,5
HMITYJIBC.
3aMKHyTast CHCTEMa Tell. OOBACHATH CMBICIT 1,2,4,7
M3meHeHne nMIy1bCoB (pm3HYeCKUX 3aKOHOB: 3aKOH
TEJ MIPHU UX COXPaHEHUS UMITYJIbCA.
B3aUMOJICUCTBUU. 3aKOH YMeTb NpUMEHSTh
COXpaHEHUS MMITYJIbCA. MTOJTy9YeHHBIC 3HAHUS TS
pelieHus 3aaa4 1o TeMe
«Amnynbecy.
CymHOCTh U IPUMEPHI 3HaTh CYITHOCTh 1,2,4,6
PEaKTHUBHOTO JIBH)KCHUS. PCaKTUBHOTO JIBUKCHUS,
Haznauenue, Ha3HAYCHHE, KOHCTPYKIIHIO U
KOHCTPYKITUS ¥ TIPUHIIATT TIPUHIIATI IEUCTBUS PaKeT,
IEHCTBHUSA PaKeTHI. MMETH TPEICTaBICHNE O
MHoOTOCTyTICHUATHIC MHOTOCTYTICHUATHIX PaKeTax,
PaKeThlI. BIIa/IETh UCTOPHUYECKOM
nHpopMaImeit o pa3BUTHN
KOCMHYECKOTO
KopabJecTpoeHus U Bexax
KOCMOHABTHKH.
Pabota cwiel. Pabota 3anuceIBaTh GOPMYITBI 1,2,4,5
CHUJIBI TSDKECTH U CUJIBI paboTHI CHITBI, paOOThI CHIT
YOPYTOCTH. TSOKECTH M YIPYTOCTH.
[loTreHnmanbHas YHEPTHS. 3anwuceiBaTh popmyry 1,2,4,7
IToreHuuanbHas 3HEPrust MOTEHLMAIBHON 3HEPTrUn
ynpyroaehopMUpoOBaHHOT MIOJIHSATOTO HaJ 3eMJiei Tena,
0 Tena. MTOTEHIIUAIEHOM SHEPTHH
CXAaTOMN MPY>KUHBI
Kunernueckas sHeprusi. OOBSACHATEL 3aBUCUMOCTD 2,4, 7

Teopema 00 u3MeHeHHH
KHHETHYECKOMN SHEPIHH.

KUHETHYCCKOU OHEpruun OT
MacCChI TCJIa U €0 CKOPOCTH,




3aK0H COXpaHCHUS
MEXaHUYECKOM SHEPIHH.

IIepexo0Jl OJHOTO BHIA
MEXaHUYECKOM SHEPTUH B

IPYTOM, epexo ] SJHEPTUH OT

OJTHOTO TeJa K APYTOMY.

Pemenne 3amad mo teme [IpumensaTs hu3udeckme 2,4,7
«3aKOHBI B3aUMOJICHCTBUYSI 3aKOHOMEPHOCTH TPU
Y JIBVDKCHUS TEI. pElIeHUY 3a/1a4
Kontponbnas padora Ne 1 [IpumensTe pusnueckue 2,4
«3aKOHBI B3aUMOJICHCTBHS 3aKOHOMEPHOCTH TpH
Y JBVDKCHUS TEI. pElIeHUY 3a/1a4
MexaHnn4yeckne Amnanus k. p. [Ipumepsl Onpenensts konedarensaoe | 1,2, 3,4
KOJIe0aHHA M BOJHBI. | KOJIeOaTeIpHOTO IBIKEHUE TI0 €T0
3ByK (15 u) nBrokeHus. OOIye YepThl MIpU3HAKaM.
[Ipumepsr konebanuii. Konebanus
KOJIe0aTeTbHOTO TOPU30HTAIBHOTO
newxkenns. Oomnme MPYXHUHHOTO MasTHUKA.
YepThI KOJICOAHUH. CB0OOHEIE KOJIEOaHNUS, OTIMCHIBATH TUHAMUKY 1,2,3,4
Konebauus KoJie0aTeIbHbIE CUCTEMEI, CBOOOIHBIX KOJIEOAHUI
TOPU30HTAIBHOTO MasTHHK. MIPYXHUHHOTO H
MPY>XKHUHHOTO MaTEeMaTHYECKOTO
MasiTHHUKA. MasTHUKOB, MEXaHU3M
CBoOoHbIE 00pa30BaHUs BOJH
Koj1e0aHus, Benmnuunsr, OOBIACHATEL (HU3HICCKHIA 1,2,3,4
KoJieOaTeNbHbIC XapaKTePU3YIOIINe CMBICJI BEJIUYHH,
CUCTEMBI, MasTHUK. KoJe0aTeIbHOE JIBUKCHUE! XapaKTePHU3YIONIUX
Benuunnsl, aMILTUTY 1, IEPUO], KoJe0aTeNbHOE JBIKEHHE:!
XapaKTepU3yromue gacToTa, (haza KoJeOaHuil. aMIUTATY/Ia, TIEPUOI,
KosiebaTenpHOe yacrtora, haza KoseOaHHH.
JABUKCHHUE! 3aBHUCHMOCTb TIepHOa 3anucsBaTh HOpMyITy 1,2,4,5
aMILUIMTY 14, ICPHOL, M 4aCTOTHI MasiTHHUKA OT B3aHMOCBS3H IIEpHOA
yacToTa, (aza JUIVMHBI €T0 HUTH. M YaCTOThI KOJIeOaHUIi;
KOJICOaHHIA. B3aMMOCBSI3H BEIIHYUH,
3aBHCHMOCTD MIEPHO/Ia XapaKTepU3YIOIUX yIpyTHe
Y 9aCTOThI MasiTHUKA BOJIHBI.
OT JJIMHBI €r0 HUTH. JlaGopatopHas paboTa Ne MPOBOJIUTH UCCIIEIOBAHUS 2,5,8
Fapmonnyeckune 3 «ccnenoBanue 3aBHUCHUMOCTH IIEPUOAA
KoJIeOanus. 3aBUCUMOCTH TIEPHOIA U (gacToTsI) KONEOAHNH
Ipespaienue YacTOTHI CBOOOIHBIX MasTHUKA OT JUIMHEI €T0
MEXaHUYECKOM KoJIeOaHUH MasgTHUKA OT HUTHU,
SHEprun JUIMHBI €TO HUTHY. MPEACTABIISITH PE3YIbTATHI
KosebaTebHON HU3MEPEHUN U BBIYMCIICHUN B
CHUCTEMBI BO BHUJIE TaOJINIL;
BHYTPCHHIOIO. paboTarth B IrpymIie;
3aryxarorue lapmonngeckue OOBSICHSTH: IPHIUHY 1,2,4,5
KOIIeOaHus. kosebanus. [IpeBparenne 3aTyXaHusl CBOOOIHBIX
Brinyxennsie MEXaHUYECKOUN SHEepTruu KoJeOaHU. TPOBOIUTH
Kkonebanust. Yacrora KOJIe0aTeTbHON CHCTEMBI IKCIIEPUMEHTAIEHOE
YCTaHOBUBIIMXCA BO BHYTPEHHIOHO. HCCIIEN0BAHNUE 3aBUCUMOCTH
BBIHYKICHHBIX 3aryxaromie KoueoaHus. nepuoja KoieoaHui
Konebanwmii. Pezonanc. IPYKHHHOTO MasTHHKA OT
Yuer pe3oHaHca B MacChl U )KECTKOCTHU
IIPAKTHKE. BrinyxaeHHble OOBSCHSATH B YEM 1,2,4,5
Mexannsm koseOanus. Yacrora 3aKIJIFOYACTCS SIBIICHUC
pacpoCTpaHCHNUA YCTAHOBUBILINXCS pe3oHaHca
YHpPYTHX KOIeOaHHii. BBIHYKJIE€HHBIX [IPUBOJUTH IPUMEPHI

MexaHU4eCcKHe BOJHEL.

ITonepeunsie u

kosnebannii. Pesonanc.
VYder pe3oHaHca B

KOJIcOaHHH, ITOJIE3HBIX U
BpEIHBIX NPOSIBICHUN




MIPOAOIHHBIE BOJIHBI B
Pa3IHYHBIX cpeax.
XapakTepUCTUKU
BOJIH: CKOPOCTb, JUTHHA
BOJIHBI, 9aCTOTA,
nepuoj KoneoaHui.
CBsI3b MEXKIY STHMH
BEJIMYUHAMH.
HcTounuku 3Byka —
TeJa, KOJEOIIOMIIECs C
yactoto 16 'y —

20 k' YnpTpasByk u
UH(pa3BYK.
3aBHCHMOCTP BBICOTBI
3ByKa OT YaCTOTHI, &
TPOMKOCTH 3ByKa —
OT aMIUTUTY JTIbI
konebanmii. TeMop
3ByKa.

Hanuuue cpenpr —
HEOOXOAMMOE YCIIOBUE
pacmpocTpaHeHHS
3Byka. CKOpOCTh 3ByKa
B Pa3IMYHBIX Cpelax.
OTtpaxxeHue 3ByKa.
9x0. DX0J0Kaus.
3BYKOBOI1 pe30HaHC.

TIpaKTHKE. pe30HaHca U Iy TH
YCTpaHCHHMSI TOCIICAHUX,
MexaHuszMm Ha3bIBaTh: YCJIOBHE 1,2, 4,6
pacnpocTpaHeHHS CYIIIECTBOBaHUS
VIPYTUX KOJICOAHMIA. He3aTyXalonuX KoJIeOaHmii;
MexaHu4ecKHue BOJIHEL (pM3UYECKUE BEITUIHHBI,
[onepeunsie u XapaKTEePU3YIOIIUE YIPYTHe
MIPOJIOJTBHBIE BOJIHEI B BOJIHBI
pa3IMYHBIX Cpeaax.
XapaKTepUCTHKH BOJIH: pasnauyaTh NONEPEYHbIE U 1,2,4,5
CKOPOCTb, JJTHHA BOJIHEI, IIPOJIOTILHBIE BOJHBL;
9acToTa, IEPHOJ] MIPUBOANTH 0OOCHOBAHUS
konebanmii. CBS3b MEKITY TOTO, YTO 3BYK SIBIIICTCS
STUMU BEIHUHHAMU. MIPOJIOTBLHON BOJTHOM;
Wcrounnku 3Byka — Tena, VYMeTh OIUCHIBATE 1,2,4,5
KOJIEOJTIOLIMECS C BO3HHKHOBEHHS 3BYKOBBIX
vacToTon 16 I'm — BOJIH TIPH KOJICOaHUSIX
20 x['u. YibTpa3Byk u KaMepTOHA; CITyIIaTh TOKJIA]]
nH(]ppa3ByK. «YIIbTpa3ByK 1 HH(PPaA3BYK B
MPUPOJIE, TEXHHUKE U
MEeIUIMHEY, 3]]aBaTh
BOIIPOCHI ¥ IPUHUMATH
y4acTHe B 00CYKJIEHUH
TEMBI
3aBHCHUMOCTH BBICOTEI 3HaTH CMBICII ITOHATHI 1,2,4,7
3BYKa OT YacCTOTHI, a TPOMKOCTH 1 BBICOTA 3BYKa.
IPOMKOCTHU 3ByKa — OT Ha npumepe meradona
AMIUTUTYTbI KOJICOAHHIA. OOBSCHSITH, KaK YBEIUYUTh
TemOp 3ByKa. TPOMKOCTH 3BYKa BBIJIBUTATh
THUIIOTE3BI: OTHOCHUTEILHO
3aBHCHMOCTH BEICOTHI TOHA
OT YacTOTHI, & TPOMKOCTH —
OT aMILTUTYIBI KOJIeOaHUH
HCTOYHHKA 3BYKa; O
3aBHCHMOCTH CKOPOCTH
3ByKa OT CBOMCTB Cpejbl U
OT e¢ TeMIIepPaTyphl
Hanuuue cpeast — YmMmeTh 00bscHATh paznuune | 1,2, 4,7
He00X0JMMOe yCIIOBHE CKOpPOCTEU pacrpoCcTpaHeHUs
pacrpocTpaHeHHS 3BYKa. B Pa3NUYHBIX Ccpefax,
CKOpOCTh 3ByKa B MIPUBOUTH TPUMEPBI
Pa3IMYHBIX Cpeaax. SIBJIEHUH, CBSI3aHHBIX C
pacrpocTpaHeHHEM 3BYKa B
Pa3IMYHBIX CPeIax
OtpaxeHnue 3ByKa. IXo. MIPUBOJIUTH TPUMEPHI 2,4,7
Oxonokauus. 3ByKOBOM KoJIeOaHUMH, IOJIE3HBIX H
pe30HaHC. BPEIHBIX TPOSBICHUH
pe30HaHCca U MyTH
yCTpaHEeHHS MTOCIIEAHUX,
HCTOYHHUKOB 3BYKa;
Pemenue 3anaq no teme [Ipumenars ¢puznyeckue 2,4,7
«MexaHu4yeckue 3aKOHOMEPHOCTHU TpU
KOJIeOaHHs U BOJIHBL. penieHuy 3a1a4y
3ByK».
KonTponbhas pabora Ne 2 [Ipumenars ¢puznyeckue 2,4
«MexaHu4yeckue 3aKOHOMEPHOCTHU TpU

KOoJIcOAHMS U BOJIHBL.

PCHICHUH 3adaY




3ByK».

DJIeKTPOMATHUTHOE
noJie (25 4)
HcTounuku
MarHUTHOTO TOJISI.
I'mnore3a Ammepa.
I'paduueckoe
N300paKeHHe
HEOTHOPOTHOTO U
OJIHOPOJTHOTO
MarHUTHOTO TOJISI.
CBs13b HaINpaBICHUS
JIMHUW MarHuTHOTO
OJIA TOKa C
HaIlpaBJICHUEM TOKA B
npoBojHuke. Ilpasuio
OypaBuuka. [IpaBuino
paBoil pyKku i
COJICHOMIA.

JelicTBUE MarHuTHOIrO
TOJIS Ha MIPOBOJTHUK C
TOKOM M Ha
JIBIDKYTITYOCS
3apSLKEHHYIO YaCTHILY.
TIpaBuso neBo pyKku.
Nuanykuus
MarHUTHOTO TIOJISI.
Mopyns BekTOpa
MarHUTHOW WHIYKITHH.
JluHUM MarHuTHOM
UHIYKIUH.
3aBUCUMOCTh
MarHuTHOTO

MOTOKA, MPOHU3BIBAIO
LIEro KOHTYp, OT
TUIOMIAAN KOHTYPA,
OpUEHTALIUU €Tro
IJIOCKOCTH U

OT MOZYJISL BEKTOpa
WHIYKIIUU MAaTrHUTHOTO
TOJIsL.

OmnbiTel Dapapes.
IIpnunna
BO3HUKHOBEHUS
UHIYKUMOHHOTO TOKA.
SBnenue
3JIEKTPOMATrHUTHOU
UHIYKIUH.
TexHuueckoe
MPUMECHCHHE SIBIICHHUS.
Bo3HukHOBEHME
UHIYKIUOHHOTO TOKa
B aJTFOMHHUECBOM
KOJIBIIE TIPU
HU3MCHEHHUU
MPOXOJSIIErO CKBO3b
KOJIBII0O MAarHUTHOTO

Amnamus K. p. McTouanku 3HaTh noudaTue: MaruutHoe | 1,2,3,4
MArHUTHOTO TIOJIS. nosie. OneIT Dpcrena.
l'unoresza Ammnepa. BzanmoeiicTBHE MarHuToOB.
I'paduaeckoe IToHumaTe CTPYKTYpY
n300paKeHue MarHMTHOTO IOJIs, YMETh
HEOJAHOPOJIHOTO U OOBSCHSITH HA TIPUMEPAX
OJTHOPOJHOTO MarHUTHOTO rpaduKOB ¥ PUCYHKOB
OJIs.
CBs3p HanpaBiIeHUs (hopMynHpOBaTh NPABUIIO 1,2,3,4
JIMHUH MarHUTHOTO I1OJIS MIpaBOX PYKH AJIS
TOKa C HalpaBJICHUEM COJICHOHM 1A, TTPaBUIIO
TOKa B IPOBOJIHUKE. OypaBumKa.
[IpaBuio OypaBumKa. OTIpe/ICTATh HAIllPaBJICHUE
IIpaBuiio npaBoii pyku st 3JIEKTPUYECKOTO TOKA B
COJICHOU/IA. MIPOBOIHUKAX W
HaIpaBJICHUE JTUHUN
MarHUTHOTO ITOJIA
JleficTBHE MarHUTHOTO OTIPEIIEIATh 1,2,3,4
T10JISI Ha TIPOBOJTHUK C HaIIpaBJICHUE CHIIBI,
TOKOM W Ha JIBHKYIIYIOCS JCHCTBYIOIICH Ha
3apsOKEHHYIO YaCTHITY. DIICKTPUYCCKUM 3apsia,
IIpaBuso neBoit pykH. JBIKYIIUNACS B MATHUTHOM
ToJie, 3HAK 3apsjia u
HaIpaBJlIeHUE JBUKCHUS
YaCTHIIBL;
Munykuus MarHuTHOTO 3amuChIBaTh (POpMyITy 1,2,4,5
moJist. Moyib BEeKTOpa B3aMMOCBSI3U MOJTYJIS
MarHUTHOM MHAYKIUH. BEKTOpa MarHUTHOM
JInHUM MarHuTHON MHAYKIIMA MarHUTHOTO TIOJIS
VHAYKIIWY. ¢ Mojaynem cuibl F,
JeUCTBYIOLIEH Ha
TIPOBOTHUK IJTMHOM |,
pacronoXeHHbII
MIEPIICHIUKYIISIPHO JIMHUSIM
MAarHUTHOW WHIYKITHH, 1
cuJoil Toka I B mpoBOIHUKE;
3aBHCUMOCTH MAarHUTHOT'O OITMCHIBATh 3aBUCHUMOCThH 1,2,4,5
MTOTOKA, TIPOHHU3BIBAIOIIETO MarHUTHOT'O II0TOKa OT
KOHTYD, OT TUTOIIATH WHIYKITAA MarHUTHOTO
KOHTYpa, OPUEHTAIIUN €T0 TI0JIsI, IPOHU3BIBAIOIIETO
IJIOCKOCTH U OT MOJTYJISt IJIOMIA/lb KOHTYPA, ¥ OT €T0
BEKTOpa WHAYKITUH OpPHEHTAITNH 110 OTHOIIICHUIO
MAarHUTHOTO TIOJIS. K JIMHUSIM MarHATHOH
VHAYKIAA
OnsiTer Dapanest. 3HaTh OHSTHS: 1,2,4,6,8
[IprymHa BO3HUKHOBEHUS AJICKTPOMAarHuTHas
HMHIYKIIMOHHOTO TOKA. HUHAYKIIWS, CAMOUHIYKIIH,
SIBnenue npaBuio JleHna, Hanucath
AJIEKTPOMATrHUTHOM hopmyiy u OOBICHUTH
UHAYKIUU. TexHuueckoe
MIPUMEHEHUE SIBJICHUSI.
BosunkHOBEHNE HaOIIONATh: 1,2,4,7
WHIYKITMOHHOTO TOKA B3aMMO/ICHCTBHE

B aJIIOMUHHEBOM KOJIbIIE
MIpU U3MEHEHUU
MIPOXOJSIIET0 CKBO3b

AITFOMUHHUEBBIX KOJIEL] C
MAarHUTOM, SIBIICHHE
CaMOMHIYKITHH




MOTOKA.
OmpenencHue
HaIpaBJICHU
UHIYKIUOHHOTO TOKA.
IIpaBuno Jlenna.
SBnenus
CaMOMHAYKIIHH.
MNHAYKTUBHOCTb.
DHeprusi MarHUTHOTO
MOJIA TOKA.
TlepemenHbIit
3NIEKTPUUECKUHN TOK.
DNEeKTPOMEXaHUYECKU
W MHAYKIIMOHHBII
reneparop. [lorepu
snepruu B JIOII,
CIOCOOBI YMEHBIIIEHUS
MOTEPh. Y CTPOMUCTBO
Y MIPUHIINI IeUCTBUA
TpaHcopmaTopa.
ONEeKTPOMarHuTHOE
T0JIe, €r0 UCTOYHHK.
Pasnuune mexny
BUXPEBBIM
3JIEKTPUYECKUM U
3JIEKTPOCTATHICCKUAM
TIOJISIMH.
DJIeKTPOMarHuTHHIE
BOJTHBI: CKOPOCTb,
MOTIEPEYHOCTD, JTHHA
BOJIHBI, IPUYMHA
BO3HUKHOBEHUS BOJIH.
KonebarenbHbiit
KOHTYp, NIOJIy4eHHE
3JIEKTPOMArHUTHBIX
Konebanuii. @opmyna
TomcoHa.

ITonyuenue u
perucTparus
3JIEKTPOMATHUTHBIX
BOJIH.
BricokogyacToTHBIE
3JICKTPOMArHUTHBIC
KOJIeOaHHsI U BOJIHBI —
cpencTaa st
OCYIIIECTBJICHHS
PaAMOCBS3H.
brnokcxema
TIepeIaroIIero u
IIPUEMHOTO YCTPOUCTB
JUIS1 OCYIIECTBIICHUS
PaauoCBsI3U.
AmMmutyaHast
MOIYTISIIUS U
JIETEKTUPOBAHUE
BBICOKOYACTOTHBIX
KOJICOaHMIA.

KOJbIIO MAaraiuTHOTO
IIOTOKA.

OnpeneneHue MIPUMEHSTH IIPABUIIO 1,2,4,7
HaIpaBIeHUS OypaBuuWKa, IpaBUIIO JIEBOI
WHAYKIIMOHHOTO TOKA. pyku; mpaBwiio Jlenmna n
IIpaBuino Jlenua. MPaBWIO MPABOU PYKH IS
OTIpE/ICTICHHSI HATIPABIICHUS
WHAYKIMOHHOTO TOKA.
JlaGopaTopusie padora Ne TIPOBOJIUTH 2,58
4 «M3ydenue sSBICHUS HCCIICIOBATEIbCKUI
AIEKTPOMAarHUTHOH AKCIIEPUMEHT 10 U3yUEHHUO
WHIYKIA. SIBIICHVSI SJIEKTPOMAarHUTHOM
MHAYKIIMY; aHAJTU3UPOBATh
pe3yJIbTaThl IKCIIEPUMEHTA
Y IeTIaTh BBIBOJIBI,
paboTarth B IpymIe;
SIBneHUsT CaMOMH Ty KIIUH. Ha6mronats 1 00BACHATH 1,2,4,5,8
WuaykTuBHOCTE. JHEPTHUS SIBIICHUE CAMOWH Ty KITUH;
MarHMTHOTO TIOJIA TOKA. MMOHUMATh (PUZNIECKUH
CMBICJI UHIYKTUBHOCTH U TO,
YTO TOSIBIICHUE
WHAYKIIMOHHOTO TOKA MPH
pa3MbIKaHUH TETTH
CBUJICTEIBCTBYET 00
SHEPTUH MAarHUTHOTO TTOJIS
TOKa
[TepemenHBII 3HaTh COCOOBI MOTyYCHUS 1,2,3,4,5
ANEKTPUIECKHI TOK. ANIEKTPUYECKOTO TOKA,
pacckas3siBaTh 00
YCTPOMCTBE U IIPHUHIIMIIE
JICHCTBHS TeHepaTopa
MIEPEeMEHHOT0 TOKa
DIEeKTpOMEXaHMIECKUT 3HATh IPHUHIIAT JEHCTBUS 1,2,3,4,5
WHIYKIUOHHBIN TpaHchopmaropa. YMeTh
rerepatop. [lorepu OOBSICHUTH TPHHIIUT PAOOTHI
sHepruu B JIOII, TpanchopmaTopa
CIOCOOBI YMEHBITICHHS
IIOTEPB. Y CTPOHCTBO
Y IPUHIAN JIeHCTBHS
TpaHchopMaropa.
DIEeKTPOMarHUTHOE TIOJIE, 3HAaTL MOHATHE 1,2,4,5
€ro UCTOYHUK. Paznnuue «3JICKTPOMArHUTHOE TIOJIe» H
MEX]Ty BUXPEBBIM YCIIOBHS €T0
3NIEKTPUUCCKUM U CYIIIECTBOBAHUSI.
ANEKTPOCTATHICCKUM 3aBHCHMOCTH CBOICTB
TTOJISIMHU. M3ITyYeHUH OT UX JJTHHEI,
[IPUBOIUTH MPHUMEPHI
DNEeKTPOMAarHUTHBIC ITounMaTe MEXaHU3M 1,2,4,6
BOJIHBI; CKOPOCT®, HaKOIUICHUS 3apsiyia B
[TOTIEPEYHOCTD, JITUHA KOHICHCATOPE; MEXaHU3M
BOJIHBI, IPUYUHA BO3HUKHOBCHUSI
BO3HUKHOBEHUS BOJIH. ANIEKTPOMATHUTHBIX
KOJICOaHMI
KonebarenbHbII KOHTYD, 3amuCHIBaTh (PopMyITy 1,2,4,5

[OJIy4YeHue
3IEKTPOMArHUTHBIX
koseOanuii. Popmyrna

OHEPrun KoHACHCATOpa
IloHnMaTh MEeXaHU3M
BO3HUMKHOBCHMUA




CBeT KaK YaCTHBIH
ciydai
3JIEKTPOMArHUTHBIX
BOJIH. MIHTEpdepeHtust
1 ¢ paKITUs CBeTa.
Jlnama3oH BUAMMOTO
W3Iy4YeHHs Ha IIIKaJe
3JIEKTPOMAarHUTHBIX
BoJH. HacTuirsl
3JIEKTPOMArHUTHOTO
U3ITy9eHUS] — (POTOHBI
(xBaHTHI).

SIBreHnE nUCIEPCU.
Paznoxxenue 6enoro
CBETa B CIIEKTP.
[Tomryuenue Oenoro
CBETa IyTeM CJIOXKCHHS
CIEKTPaJIbHBIX IIBETOB.
IiBera Tem.
Crextporpad u
CIIEKTPOCKOTI.

Tumsl onTHYECKUX
criekTpoB. CIIOUTHOM
Y JUHEeHvaThie
criekTpbl. CeKTpbl
UCITyCKaHUS

1 TIOIJIOIIECHHS. 3aKOH
Kupxroda.
CrieKkTpasbHBIH
aHaJms3.

ATOMBI — HCTOYHUKHU
A3ITyYeHUs ’
TIOTJIOIICHUS CBETA.
OO0ObscHeHne
A3ITyYeHUs ’
MOTJIOMICHHUS CBETA U
MPOUCXOXKICHUS
JTUHEWYaThIX CIIEKTPOB
Ha OCHOBE ITOCTYJIATOB
Bbopa.

Tomcona. 3IEKTPOMAarHUTHBIX
KOJICOaHMIHA.
3anuceiBaTh Gopmyiry
AIIEKTPOEMKOCTH,
[Tonyuenue u CITyIIaTh TOKJIAIbI 1,2,3,4,5
perucTpanus «Pa3BuTHE CPENCTB U
AIEKTPOMArHUTHBIX BOJIH. Croco00B mepeaayn
BricokogacToTHBIE nH(pOpMaIH Ha JaJeKue
3JIEKTPOMAarHUTHBIC PACCTOSHUS ¢ IPEBHUX
KOJIeOaHUs ¥ BOJIHBI — BpPEMECH U JI0 HAIllUX JTHEW»
CpencTBa JyIs
OCYIIECTBICHUS
PaJMOCBSI3H.
brokcxema nepenaromiero ITonnMaTe MEXaHU3M 1,2,3,4,5
U MPUEMHOTO YCTPONCTB panuocsszu u TB
JUTSL OCYIIIECTBIICHUS PacckasbiBaTh 0 IpUHITUIIAX
PaaMOCBSI3Y. PaJAMOCBSI3U U TEICBUICHUS;
AMIUTATY THAST MOy JISIITUS MIPUMEHSATH TIOJTyYSHHBIE
Y IETeKTHPOBaHUE 3HAHUSA B TIOBCETHEBHON
BBICOKOYAaCTOTHBIX HKU3HU
KOJICOQHHIA.
CBeT Kak 4YaCTHBIN CiTy4ait 3HATh UCTOPHUIECKOE 1,2,4,5
3JIEKTPOMArHUTHBIX BOJIH. pa3BUTHE B3MJIAIOB Ha
Wnrepdepenuus u npupony ceera. [loHumare
IUQPaKIKS CBETA. JIBOMCTBEHHOCThH CBOWCTB
CBETa, T. €. eT0 TyalTu3M.
JnanazoH BUAMMOTO HasbiBats paznuunbie 1,2, 4,7
M3ITyYeHUS Ha TIKAJIe JTUaIa30HbI
3IEKTPOMAarHUTHBIX BOJH. 3JIEKTPOMArHUTHBIX BOJIH;
YacTuisl
3JIEKTPOMATrHUTHOTO
3ITydeHus] — (POTOHBI
(KBaHTHI).
SIBneHue aucnepcuu. Habmonats pazinoxenue 1,2,4,5
Pasnosxxenue Genoro ceera Oernoro cBeTa B CIIEKTP MPHU
B criekTp. [lomyuenue €ro MPOXOKICHUN CKBO3b
Oernoro cBera myTemM MIpU3MY U TIOJy4YeHHne 6enoro
CJIOKEHUS CIICKTPaTbHBIX CBETa MyTEeM CIIOXKCHHUS
uBeroB. L[Bera Tem. CHEKTpPaJbHBIX [IBETOB C
Crexrporpad u TTOMOIIBIO JIMH3HI;
CIIEKTPOCKOTI. OOBSICHITH CyTh U 1aBaTh
OTIpe/IeTICHHE TUCIICPCHH
CBETa;
TUIb ONITUYECKUX HaOmronaTe CraomHol u 1,2, 4,7
cnekTpoB. CIUIOIIHON U JTUHEWYaThIe CIICKTPHI
JTMHEWYaThIe CTIEKTPHI. WCITy CKaHUS;
CrieKkTpsl UCITyCKaHUS Ha3bIBaTh YCIOBUS
Y TIOTJIOMICHUA. 3aK0H 00pa30BaHuUs CIUIOIIHBIX U
Kupxroga. CnextpanbHbIit JMHEWYaTBIX CIEKTPOB
aHaJu3.
JlabopaTopubie paboThl No aHAJIM3UPOBATh pPe3yibTaTthl | 2,5, 8
5 «Habnronenue AKCIIEPUMEHTA U JIeNIaTh
CIUTOIITHOTO W JIMHEHYAThIX BBIBO/IBI,
CHEKTPOB HCITYCKAHUS. paboTatp B rpymie
ATOMBI — HCTOYHUKHU O0OBSCHATH U3IIYICHHUE U 2,4, 7

HU3JIYUCHUA U MOTJIOIICHUA
cBeta. OOBSICHEHHE

TIOIrJIONICHUE CBETA aTOMaMH
1 IIPOUCXOXKJACHUC




H3JIIYUYCHHUS U IMOTJIOIICHUA
CBETAa U MPOUCXOKIACHUA

JIMHEWYATBIX CIICKTPOB Ha
OCHOBC ITIOCTYJIATOB Bopa.

JTUHEHYaTHIX CIIEKTPOB Ha
OCHOBE MOCTYJ1aToB bopa

Pemenne 3amad mo teme [IpumensaTs hu3udeckme 2,4,7
«DNEKTPOMAarHuTHOE 3aKOHOMEPHOCTH MPH
oJiey. pELICHUH 33134
Konrtponbhas padora Ne 3 [IpumensTe pusnueckue 2,4
«DIeKTpOMarHuTHOE 3aKOHOMEPHOCTH TpH
oJiey. pELICHNUH 33134
Crtpoenue aTomMa u Ananu3 k. p. CIoXHBIH OO0BsacHATE pupoay ansha - | 1,2, 3,4
aToMHOro siipa (20 4) | coctaB paaAMOaKTUBHOTO , beTa-, ramMmMma-JIydei
CnoXxHBI cocTaB U3ydeHus, o-, B- 1 v-
paznoakTUBHOTO YaCTHIBL.
U3Iy4YeHwus, o-, B- uy- | Moxens aroma ToMcoHa. OnuceIBaTh: ONBITHI 1,2,3,4
YaCTHITBI. OmeiTel Pezepdopmaa mo Pesepdopna mo
Mogens aTroma PACCESTHUIO 0-4aCTHII. 00HaApYKEHHUIO CII0KHOTO
TomcoHa. OnbITEI [Inanerapnas Mozaemb COCTaBa PaJHOAKTHBHOTO
Pesepdopaa mo aToma. U3IY49EHUs U 110
PAaCCesTHUIO 0-4acCTHII. HCCIIETOBAHUIO C TIOMOIIIBIO
[Inanerapnaas Moaemb paccesHus o.-4aThI
aToMma. CTPOCHHS aTOMa
IMpeBparenus saep [IpeBpamenus siaep npu OOBICHATH COBPEMEHHEIE 1,2,3,4
Npr paIHOaKTUBHOM paaroaKTHBHOM pacmaie METOBI OOHAPY)KEHHS U
pacriazie Ha npumepe Ha MpUMeEpe o-pacnana HCCIIeIOBaHNUS
o-pacrniajga paaus. pamus. Obo3HaUEHUE SACP 3apsOKEHHBIX YaCTHIT |
OO6o3HauecHHE sICp XUMHUYECKUX AJIEMEHTOB SIIEPHBIX MTPEBPALICHUN
XUMHUIECKUX MaccoBoe 1 3apsa0Bo€ OOBSCHATH MPABHUIIO 1,2,4,57
3JIEMCHTOB yycia. 3aKOH COXpaHEeHUs cMmenleHus anbda- u 6era-
MaccoBoe 1 3apsiZIoBO€ | MaccOBOTO YHCIa U 3apsa pacnan.
4KciIa. 3aKoH MpHu pauoaKTUBHBIX YMeTs NIPpUMEHATh U
COXpaHCHHUA OpeBpalICHUSX. peLICHUHU 3aJa4
MaccoBOro 4ucia u Haznauenwue, ycTpoicTBO OOBICHITH Ha3HAYEHHE, 1,2,3,4,5
3apsna npu U NPUHIMI TeUCTBUA YCTPONCTBO U MIPUHIIUIT
paarOaKTUBHBIX cyeruuka ['eiirepa u JeicTBus cueTunka ['eiirepa
MPCBPAILICHUSX. KaMmepsl Bunbcona. U Kamepbl Buibscona.
Hasnauenue, Hab6monenue gpororpadmii Hab6mronats dotorpadum
YCTPOUCTBO U TPEKOB YaCTHII, TPEKOB YaCTHII,
MIPUHLUI IEHCTBUSL Y4acTBOBAaBIIUX B Y4YacCTBOBABLIMX B SIACPHOU
cuerynka I'eiirepa u AEPHON peaKIuu. pEeaKIHHL.
Kamepbl Bunbcona. OTKpBITHE U CBOHCTBA OOBsacHAT CyTh IpoToHHO- | 1,2, 3,4,5
Habnronenne HelTpoHa. [IpoTonHO- HEUTPOHHOU MOJEIH s1pa,
ororpacduii Tpexos HEHUTPOHHAS MOJIETh SIIpa. (u3nUecKuil cMBICI
JacTum, DUBUYECKHUIN CMBICI MAacCOBOTO U 3aps/10BOTO
yHaCTBOBABIINX B MacCOBOTO U 3aps0BOIr0 YUCEel.
SIEPHON PEaKITHH. YHCelL.
OTKpbITHE U CBOWCTBA Oco0eHHOCTH SIIePHBIX OOBACHATH CYTh 3aKOHOB 1,2,4,5
HeHTpoHa. IIPOTOHHO- | ¢yyr. Usoromsr. DHeprus COXpaHEHUS
HEHTPOHHAs MOACIIB cBsA3U. BHyTpeHH: s MaccoBOT'0 YHCIA U 3apsna
Anpa. Pu3MIecKui SHEPrHsi aTOMHBIX SIZIEP. [IPH paIHOaKTHBHBIX
CMBICJ MacCOBOTO U IPEBPAICHUSX
3aps/IoBOTO TUCCII. B3auMocBsi3b Macchl U 3HaTh MPUPOY AAEPHBIX 1,2,4,5
Ocobennoct sHepruu. JleexT macc. cui1, GOpMyYJTy SHEPTUH
ANICPHBIX CHIT. Beinenenune ninu cBsi3u U popmyiy nedekra
Wzotombt. Sueprus MOIJIONIEHHE DHEPTHUH B Macc
cBsi3u. BHyTpeHH: s S/IEPHBIX PEaKIHAX.
OHCPIHs aTOMHBIX Jlesnienue sjipa ypasa. OGbsaCHATH PU3HYECKHUi 2,5,8




sanep.

BzaumocBsa3b Macchl U
suepruu. Jledekr
Macc. Beinenenue unu
MOTJIOLEHUE YHEPTUU
B SJICPHBIX PEAKITHIX.
Henenue anpa ypana.
Briienenue sHepruu.
YcnoBus NpoTeKaHus
YIIPaBJISIEMOU LEMTHON
peakumH.
Kpurnueckas macca.
S nepHslil peakTop Ha
MEJJICHHBIX
HEUTpOHAaX.
IIpeobpazoBanue
SHEPTUU SAep B
3JIEKTPUUECKYIO
SHEPTHIO.
IIpeumyiiecrsa u
Hepoctatku ADC
nepen IpyrumMu
BUJIaMU
3JIEKTPOCTAHLIUH.
Buonoruueckoe
JIEWCTBUE paJvalliu.
®dusnueckue
BEJINYMHBIL:
TIOTJIOMIEHHAS /1032
U3ITyYCHUS,

k03¢ pument
KauyecTBa,
SKBUBAJICHTHAS /103a.
Bnusiane
PaaNOaKTHUBHBIX
W3JIyYEHUN Ha KUBBIE
opranu3Mbl. CIoCOOBI
3aIUTHI OT paJualuu
Ilepuon nonypacmaa
PaTuoaKTUBHBIX
BEIIECTB. 3aKOH
PaauOaKTUBHOTO
pacnaza.

Pemienue 3anay no
TeMe «3aKOH
PaIOaKTHBHOTO
pactiaga»

YcnoBus npoTeKkaHus
U TIPUMEPHI
TEPMOSIICPHBIX
peaxuuid. UctouHnku
sHeprun ConHua u
3BE3I.

JlaGopatopnas padota Ne
6 «3yuenue neneHus
sIpa aToMa ypaHa 1o
(hoTorpaduu TpeKoB».

CMBICT TOHITHIA: SHEPTHS
CBsI3H, Ne(heKT mMacc, memHas
peaxiusi, KpuTu4eckas
Macca;

Jlabopatopnas pabota Ne [IpencraBusiTh pe3yabTaThl 2,5,8
7 «3yueHue TpeKoB H3MEpEeHHi B BUIE TaOIuLI;
3apsHKEHHBIX YaCTHI] 110 paboTatb B Tpymie
TOTOBBIM (hoTorpadusiMy.
Brinenenue sHepruu. OnuceIBaTh OPOIECC 1,2,4,5
YcnoBus mpoTeKaHus JIEJICHUS sI/Ipa aToMa ypaHa.
YIIPaBIISIEMOM IIEMTHOMN
peakuuu. Kpurnueckas
macca. S aepHsblil peakTop
Ha MeJIJICHHBIX
HEUTPOHAX.
[IpeobpazoBanue sHEPrUM Crpourts rpaduk 1,2,3,4,5
sIIEP B ANEKTPUIECKYIO 3aBHCHMOCTH MOIITHOCTH
snepruro. [IpenmymecTsa JI03BI U3ITYICHHS TPOAYKTOB
u Hegocratku ADC mepen pacmaja pagoHa OT BpEMEHH;
JIPYTUMU BUIaMU OIICHUBATh 110 TpaduKy
AIEKTPOCTAHITHH. MIepHOJ MoNTypachana
MIPOJIYKTOB paciiajia pajioHa;
Buonornueckoe nericteue PacckaswiBath 0 HazHauenuu | 1, 2, 3, 4, 8
pagunanuu. Guzndeckue SIIEPHOTO peakTopa Ha
BEJIMYMHBIL: TTOTIIOIICHHAS MeIJIEHHBIX HEUTPOHAX, €T
71032 U3ITy4CHHS, YCTPOMCTBE U MPUHIIMUIIC
KO3 (QUITUCHT KaYeCTBa, JEHCTBUS;
SKBHBAJICHTHAS J03a. [IPUBOIUTH TPUMEPHI
TEPMOSIIEPHBIX PEAKLUI
BrnusHue pagnoakTUBHBIX Ha3zbiBaTh usudeckue 1,2,3,4,8
M3ITyYeHUH Ha )KUBBIE BEJTMYMHBIL: TTOTJIOIICHHAS
opraau3Mbl. CItocoOBI 11032 U3ITyYCHUS,
3alIUTHI OT paauanuu ko3 puIMeHT KavecTna,
SKBHUBAJICHTHAS 71034,
[IEPHO/ ITOJTypacaia;
Crymaths JoKIaa
«HeratuBHoe Bo3eicTBUE
paauanuy Ha KUBbIE
OpTaHU3MEI M CTIOCOOBI
3aIUTHI OT HEE»
JlaGopaTtopHble paboThI Ne H3MepsITh MOLTHOCTD JTO3BI 2,5,8
8 «M3mepenue paauauoHHOTO (POHA
€CTECTBEHHOTO JIO3UMETPOM;
paaMalMOHHOTO (POHA CPaBHUBATh NOJYUYCHHBIN
JIO3UMETPOM. pe3yNbTaT ¢ HauOOIBITUM
JOITyCTHMBIM IS YeJIOBEKa
3HAYCHHEM;
[lepuox mosmypacnana OOBICHATH 3aKOH 2,4,7
PaAMOaKTUBHBIX BEI[ECTB. PaaMOaKTUBHOTO pacriaja.
3aK0H pagnoaKTUBHOTO
pacnana.
Pemenne 3anau mo reme [IpumeHsaTs 3aK0H 2,4,7
«3aKoH paIOaKTUBHOTO PaAMOaKTUBHOTO pacraia
pacmajiay IIPH PEIICHUY 33144
VYcnoBus npoTekaHus u OnuceIBaTh YCIOBUS 2,4,7

IIPUMEPHI TEPMOSICPHBIX

IMPOTCKAaHUS U IPHUMCPhL




peakuuid. UcTouHuKH
sHepruu CoJHIIA U 3BE3I.

TEPMOSJIEPHBIX PEaKIUH,
ucTOYHHUKY >Hepruu ColtHIa
Y 3BE3]1.

Pemenune 3anad o teme [Ipumensarts puznyeckue 2,4, 7
«Ctpoenne aToMa u 3aKOHOMEPHOCTH TpH
ATOMHOTO SIIPay. perieHny 3aaa4
Konrposnbnas padora Ne 4 [IpumensTe pusnueckue 2,4
«CtpoeHue aToMa u 3aKOHOMEPHOCTHU TpH
aTOMHOTO SIpa. pemieHny 3a1a4
Hcnonb3oBanue 3Hepruu
ATOMHBIX SIIEPY.
CtpoeHnue n Anamms k. p. CoctaB HabmonaTs cnainer nim 2,3,6,8
3BOJIIOLUS ConHEeYHOM CHCTEMBI: (otorpaduu HeGECHBIX
Bcesennoii (5 4) CosHile, BOCEMb OOJIBIITHX 00BEKTOB;
CocraB ConHeuHOH IUIAHET, [IATh IUIaHET- HazpiBaTh rpymnmsr 00BEKTOB,
cuctemsl: CorHIle, KapJIMKOB, aCTEPOUJIHI, Bxomammx B COTHEUHYTIO
BOCEMb OOJIBIIIUX KOMETHI, METCOPHBIC TeJa. CUCTEMY; IPUINHBI
TUTAaHET, ATk TuiaHeT- | DopMupoBaHue 0o0pa3oBaHuUs NATEH Ha
KapJIMKOB, acTepouabl, | CONHEYHON CHCTEMEL. CounHige;
KOMEThI, METCOPHBIC [IpuBOIUTH TPUMEPHI
tena. opmupoBanue U3MEHEHUS BUA 3BE€3HOTO
CoJIHEeYHOM CHUCTEMBI. He0a B TEUCHHE CYTOK;
3emiIs ¥ TIaHEeTH 3eMIIs B TTaHEThI 3eMHOM CpaBHUBATH IJIAHETHI 2,3,5,8
3€MHOM TPYIIIIBL. rpynnbl. OOIIHOCTH 3€MHOM T'PYIIIbI; MJIAHETHI-
OO01mHOCT XapaKTEePUCTUK TUTAHET TUTaHTHI;
XapaKTEePUCTHUK IUIAHET | 3¢MHOM TPYIIIIbI. AHann3upoBaTthb
36MHOM I'PYIIIBL. IInaHeThI-rUraHThI. (otorpadun unm craiel
[InaHeTHI-TUTaHTHI. CIyTHHKH Y KOJIbIIA IIaHeT, pororpaduu
CIyTHHUKH ¥ KOJIbIIA IJIaHET- TUTAHTOB. COJTHEYHOW KOPOHBI U
IUIAHET- TUTaHTOB. o0pa3oBaHUil B HEM.
Mausle Tena
ConHeuHoM cuctembl: | Manbie Tena CoaHeqHOM OnwuceiBath Gororpaduu 2,3,6,8
acTepOH/[IbI, KOMETHI, CUCTEMBI: aCTEPOUIbI, Manbix Tesr CoHEeTHOH
METEOpHEIE TeNa. KOMETEHI, METCOPHBIC TeJa. CHUCTEMBI; TPH MOJICTTH
Papnant. Mereopwr. Paguant. Mereopur. HECTallMOHAPHOU
Bbommn. Conarie Bomun. ConHie u 3Be30b1: BcenenHol, npeanoxeHHbIe
Y 3BC3/IBI: CIOUCTas ciioucTast (30HHas) DpusnmMaHoM;
(30HHAs) CTPYKTYDA, CTPYKTypa, MarHUTHO®
MarHuTHOE TOJIE. ToJe.
Hcrounuk suepruu HcrouHuk sHEprun OOBACHATH PU3NIECKHE 2,3,58
Connua u 38e371 — ConHIa u 38311 — IIPOLIECCHI, IPOUCXOISINNE B
TEIUIO, BBIACIAEMOE TEIUIO, BBIACIAEMOE MpHU Henpax ConHIla U 3BE31; B
pHU MPOTCKAHUH B UX | MPOTEKAHUU B UX HEApax YeM NPOSABIIAETCS
HEApax TCPMOAICPHBIX | TEpMOSIECPHBIX PEAKIHI. HECTaIlMOHAPHOCTh
peakuuil. Cranuu Craauu BOIIOLUN BcenenHnolii;
spotonuu ConHua. CouHIia.
FanakTukwy. l"ajmakTHKH. 3anuceIBaTh 3aKOH Xab6aa; | 2, 3,4, 8
Meraranakruka. Tpu Meraranakruka. Tpu JemoHCTpUpOBATH
BO3MOXHBIC MOJCIIN BO3MOXHBIE MOJEIIN Ipe3eHTalllH, Y4aCTBOBATH
HECTAIlMOHAPHON HECTallMOHAPHOH B 00CYKJI€HHH TIPE3CHTAIIUI
Bceenennoit. Bcenennoii. Pacipenue
Pacmmpenne Bcenennoii. 3akon
Bcenennoil. 3akoH Xa661a.
Xab0ua.
IHoBTopenue (3 uaca) | [loBTopeHue. 3aKOHBI JeMoHCTpUpOBaTH 2,3,4,8
B3aMMOJCHCTBUS U MIpe3eHTaIUY;

JBHXXCHUS TCII.

BricTynats ¢ joknagamu u




y4aCTBOBATh B UX

Crpoenue aTroma u
aATOMHOTO S/Ipa.

BricTymate ¢ nokiianamMu u
y4acTBOBATh B MX
00CyXICHUHT

00CyXICHIH
[ToBTOpEHUe. 1 JeMoHCTpUpOBATH 2,3,4,8
MexaHu4ecKre KOeOaHusl MPE3CHTAIUH;
Y BOJIHEI. 3BYK. BricTynate ¢ qoknanaMu u
y4acTBOBATh B HX
00CyXKJIeHUHU
[ToBTOpenwue. 1 JleMoHCTpHUpPOBaTh 2,3,4,8
3JeKTpoMarHuTHOE TOoJIe. Mpe3eHTAIUH;

COI'NTACOBAHO

[IpoTokon 3acenanust
METOJMYECKOTO 00BEIUHEHHS
yuuTeNneil MaTeMaTuKu, PU3UKU 1
uHpopmaruku MAOY COLI Nel0
nMeHH OpaTheB MIrHaTOBBIX

or 25.08.2022 roma Ne 1

O.B. bopmoToBa
MOAIHCH pykoBoauTens MO ©.11.0.

COI''TACOBAHO

3amecturens qupekTopa no YBP
O.B. lBko

IOANUCH

25.08.2021 roma
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