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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o Qusnke Ha ypOBHE CpeaHero oOIero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJIO)KEHUM U TPeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBarenbHON Iporpammsbl, npeacrasieHHbix B ®I'OC COO, a
TaKke ¢ yuéToM ¢eaepaibHol padboueil mporpammel BocnuTanus 1 Konuenuuu
npenojaBaHus  ydeOHoro npeamera «@Pu3zukay B 00pa3oBaTENbHBIX
opranmsanuax  Poccuiickon ~— dPexepanuu, — peaM3yIOIIUX  OCHOBHBIE
o0Opa3oBarebHbIE POTPAMMBI.

[Iporpamma 10 (¢u3uKe omnpeaenser O00sA3aTeNbHOE MPEAMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3yUYECHHUS
TEM U pa3lesioB YydyeOHOro mpeaMera ¢ YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4Y€0HOro MpoIecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma no ¢usuke Aa€T npencTaBieHUE O
HeNsIX, COAEpKaHWU, OOLIel cTpaTeruu OOy4YeHHs, BOCIHUTAHUS U Pa3BUTHUSA
oOyyJaronuxcsi cpeacTBaMu y4yeOHoro mnpeamera «Pusnka» Ha yrIyOJIEHHOM
YPOBHE.

N3yuenne kypca (U3UKH yriIyOJIEHHOTO YPOBHSI MO3BOJISIET PEaIn30BaTh
3aJ1a4l MPOPECCUOHAIBHON OpPUEHTAlMU, HAMpPABJIEHO HA CO3/JaHHME YCIIOBUMN
JUISL TIPOSIBJICHUST CBOMX WHTEJUIEKTYAJbHBIX M TBOPYECKHUX CHOCOOHOCTEM
KOKIbIM  00yYaroluMcs, KOTOpblE  HEOOXOAMUMBI Uil  MPOJOJIKEHHUS
oOpa3oBaHus B OpraHu3anusx MNpodhecCUOHATILHOTO 00pa3oBaHUs 1O
pa3IYHbIM (PU3UKO-TEXHUYECKUM U WHXCHEPHBIM CIIEIIUATIBHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs IUIAHUPYEMBbIE Pe3YJIbTaThl
OCBOEHHUS Kypca (U3UMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs:
JUYHOCTHBIE, METaNpeIMETHbIE, MpeAMETHbIEe (Ha YriayOJEHHOM YpOBHE).
HayuHo-MeTononornyeckoii  OCHOBOM Juisi  pa3pabOTKu  TpeOOBaHHUU K
JUYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yJibTaTaM 00yYaroluxcs,
OCBOUBIIIUX MporpaMmy 1o (U3UKe Ha YPOBHE CpPEAHEro 00I1ero oopa3oBaHus
Ha yriiyOln€HHOM YPOBHE, ABJISIETCSI CHCTEMHO-AEATENbHOCTHBIN OIXO/I.

[Tporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBbIE PpEe3yJbTaThl OCBOEHUS Kypca (PU3MKU Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

cozepxkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[Iporpamma 1o ¢u3KMKe HWMEET MPUMEPHBIN XapakTep M MOXKET OBITh
UCIOJIb30BaHA YUUTENSIMU (PU3UKHU JJIsl COCTABIEHUSI CBOMX pabOUMX MPOrpPaMM.

[Tporpamma 1o ¢pu3HKe HE CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUHUTENIEH
U TPEIOCTABISIET BO3MOXKHOCTU I pPEAM3alUU PA3TMYHBIX METOAUYECKUX
NOJIXO/I0OB K MpenojaBaHui0 (U3MKKA Ha yriayOJE€HHOM ypOBHE NpPH YCIIOBUU
COXpaHEeHUs 00s13aTENbHOM YaCTH CO/IepKaHUs Kypca.

®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KayecTBe Y4yeOHOro mpeAaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJAJ B
cucteMy 3HaHMM 00 okpyxkawomeMm wmupe. IlkonbHBIA Kypc QUMK —
CUCTEMOOOpa3yIoMi ISl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEIMETOB,
NOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB M SIBJICHUM,
U3y4aeMbIX XUMHEH, Ouosorueit, usnueckoil reorpadueil U acTpPOHOMHUEH.
Hcnonb3oBaHuEe MW aKTUBHOE NPUMEHEHWE (DU3MYECKUX 3HAHUW OIpeaAesniio
XapakTep MW OypHOE pa3BUTHE pPa3HOOOpa3HbIX TEXHOJIOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJIYYEHUsI HOBBIX MATEPUAJIOB C
3aJJaHHbIMU cBoiicTBamMu. M3ydeHue (U3MKH BHOCUT OCHOBHOM BKJIaa B
(opMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHbBI MuUpa O0O0ydYarouerocs, B



dbopMHpOBaHWE YMEHUW MNPUMEHSTh HAyYHbId METOJA TNO3HAHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (u3uku Ha ypOBHE CpeaHEro oOmiero ooOpa3zoBaHUs
NOJIOKEH PSII MJIEW, KOTOPblE MOXHO pacCMaTpuBaTh Kak MPUHIIMIBI €ro
OCTPOEHHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIIAECTCS JIOTUYECKH
3aBEPIUIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEH MaTepuall Kypca (pU3UKU
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIsercs
(dbopMHpoBaHKE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE€ peannzanus npeanonaracT UCnojib30BaHUE
TYMAHUTAPHOTO NOTEHIMANIAa (PU3UYECKON HAayKHU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKM C pa3BUTUEM OOILECTBA, a TakKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIPOOIEeMaMH.

Hoea npuxnaonoiui nanpaenennocmu. Kypc ¢dusuku yriayOaéHHOTO
YPOBHS TMpEANojaracT 3HAKOMCTBO C ILIMPOKMM KPYIrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX TPUIIOKEHUNA H3YyYECHHBIX TEOpPUM M 3akOHOB. lIpum sTOM
paccMaTpUBalOTCSI Ha YpPOBHE OOHIMX NPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanuszyercs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
coliepKaHMs, MOCBALIEHHBIX 53KOJOTMYECKHM Ipo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTH, a Takke 00CYXICHHUS
npo0iieM  palMOHAILHOTO  MPUPOJONOJIB30BAHUS U DKOJIOTMUYECKOU
0€30MacHOCTH.

OcBoeHue cojiepKaHusi MPOrpaMMbl IO (PU3HUKE JOJKHO OBITH MOCTPOEHO
Ha MPUHLHUIAX CUCTEMHO-AEATENIBbHOCTHOTO Noaxoaa. s ¢pusuku peanuzanus
3TUX NPUHIUOOB Oa3MpyeTcss Ha  HUCIHOJIb30BAHUU  CAMOCTOSITEIBHOTO
AKCIEPUMEHTa KaK MOCTOSHHO JCHCTBYIONIETO (pakTopa yuyeOHOTO mpoliecca.
JUist yriyOnéHHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOIO
AKCIIEPUMEHTA, BKJIIOYAIOIIETO (PPOHTAIBbHBIE YYEHUYECKHUE OMNbITHI IPHU
U3YYEHUH HOBOI'O MaTepHala, JJabopaToOpHble padOThl U pabOThl MPAKTUKYyMa.
[Tpu 3TOM BO3MOXHBI JBa crocoda peanu3anuu (PU3NIECKOro npakTukyma. B
NEPBOM ClIy4ae MPAKTHUKyM NpoBoAUTCs b0 B koHIEe 10 u 11 xnaccos, mubo
1ocJjie MEPBOr0 M BTOPOrO MOJYTOJMHA B Ka)XJAOM M3 3THX KiaccoB. Bropoi
Croco0 — 3TO UHTErpauus padoT NIPAKTUKyMa B CUCTEMY JabOOpPaTOPHBIX padoT,
KOTOpbIE MPOBOJATCS B Mpolecce m3yuyeHus: pasnena (remsl). IIpu 3ToM nop
paboTaMM MpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE UCCIIEI0BaHNUE, KOTOPOE
IPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOIr0, 000OIIEHHOIO BHJIa O€3 MOIIAroBOM
UHCTPYKIUH.

B nporpamme 1o (¢usMke cucTeMa YYEHHYECKOIO HSKCIEPUMEHTA,
71a00paTOpPHBIX padOT M MPAKTHUKyMa MPEACTABICHA €AUHBIM NIepeduHeM. Bbioop
TEMAaTUKH AJI1 3THUX BUJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCS
y4acTHHKaMu 00Opa30oBaTEIbHOTO IMpoLEecca UCXOAsl U3  O0COOEHHOCTEH
NOYPOUHOI'O IUJIJAHUPOBAHUS W OCHauleHusi kKabuHera ¢usuku. [lpu sTOM
o0ecrieunBaeTcs OBJIaJIEHUE 00yYarOIUMUCA YMEHUSAMH IPOBOIUTH NPSIMBIE U
KOCBEHHBIE W3MEPEHMSI, UCCIIEI0BAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB 110 MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonpuioe BHMMaHWE YIENSETCS PEIICHUIO PAaCYETHBIX M KayeCTBEHHBIX
3ajna4d. [Ipu sToM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 33Ja4M C IBHO



3aJJaHHOM W HEABHO 3aJlaHHOM  (PU3MYECKONM MOJIEJNIbIO, TMO3BOJISIOININE
OPUMEHSATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 paszjena
Kypca, TaKk M UHTErpUpys NPUMEHEHHWE 3HAHUW W3 pas3HbIX pazaenos. s
KayeCTBEHHBIX 3aa4y PUOPUTETOM SBIIIOTCS 3a/laHus Ha
00BsICHEHHE/IPEICKa3aHUE NPOTEKAHUS (PU3MYECKHUX SIBJICHUNA W MPOLIECCOB B
OKpY>Karollen XU3HH, TpeOyroIre BpiOopa pu3nueckoil MoJIenu AJisd CUTyaluu
PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedboBanusimu PIOC COO k wmarepuanbHO-
TEXHUYECKOMY O0ECIeUeHUI0 yueOHOro mnpoiecca Kype Gpu3uku yriayOoaEHHOro
YPOBHSI Ha YPOBHE CpeAHEro oOIiiero oO0pa3oBaHUsS JOMKEH H3y4aThCid B
YCJIOBUSIX MpEIMETHOro kabOuHeTra. B kabuHeTre GUBMKH JOJKHO OBITH
HE0O0XouMoe J1abopaTopHOE OOOpYJOBAaHUE JJisi BBIMOJHEHHS yKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHUYECKUX ONBITOB, Ja0OpPaTOPHBIX padboT U padoT
IPAKTUKyMa, a TaKXKe AEMOHCTPAlMOHHOE 000PY10BaHUE.

JleMoHcTpaniuonHoe obopyaoBaHue G(HOpMUPYETCST B COOTBETCTBUM C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTaTOYHOCTH M OOECIEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B MpOorpaMMe Mo (U3MKE KIFOUEBBIX JEMOHCTPALMMA i
UCCJIEIOBAaHUSI U3Y4YaeMbIX SIBICHHMM W MPOLIECCOB, HSMIMUPUYECKHX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUII.

JlabopatopHoe 00OpynOBaHUE ISl YUYEHMUECKUX MPAKTHUUECKUX pPadboT
(dopmupyeTCcs B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYnBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOydarommxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO O0OPYJIOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIU(PPOBBIX J1a00PATOPHUH.

OCHOBHBIMU LEJISIMU U3YYE€HHSI (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE HMHTEpECa W CTPEMJICHUS OOyYaroUIMXxcsi K Hay4YHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HMX HHTEJUIEKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ O3HAaHUA U (POpMUPOBaAHUE
UCCJIEI0BATEIBCKOIO OTHOIIECHHUS K OKPYXKAIOLUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3Yy4YeHUs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHHE YMEHHN OOBSCHATH SIBJIEHUS C HCIOJIb30BAaHUEM
(u3HUEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

(dbopMHpOBaHUE TPEACTABICHUA O POIM (PU3MKHU I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBIEHUHA O  BO3MOXHBIX  cdepax  Oynyuiei
npoeCCUOHANILHON JIEATEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K
JanbHeieMy o0y4eHH!IO B 3TOM HalpaBJICHUU.

JlocTuKeHre 3TUX 1esield 00ecieunBaeTCsl PEIICHUEM CIIEAYIOIINX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

npuodpeTeHne CHUCTEMBI 3HAHUU 00 o01ux bu3nYeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXAHUKY, MOJEKYJSIPHYIO
(U3KKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

(GbopMHpOBaHHE YMEHMI TNPUMEHATh TEOPETHUYECKHE 3HAHUSA A
00BsicCHeHHST (DM3MYECKUX SIBJICHUN B MPUPOJC W JJISI MPUHSATHS MPAKTHICCKUX
pEIICHUH B NOBCEIHEBHOW JKU3HU;

OCBOCHHME CIIOCOOOB PEIICHMs] pa3IMYHBIX 3aJad C SIBHO 3aJaHHOMU
(du3nuecKo MOJEINbIO, 3a]a4, MOAPa3yMEBAIOIIMUX CAMOCTOSATEILHOE CO3/IaHHUE



(¢u3nuecko MoJenu, aJeKBATHOM YCJIOBHMSAM 3a/Jaud, B TOM YHCIE 3ajad
UHKEHEPHOIO XapaKTepa;

NOHUMaHWEe (PU3UYECKHMX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX TMPOIECCOB, MX BIMSHHUS HA OKPY>KAIOIIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSA W MPOBEICHUS
¢u3NYeCKuX OKCIEPUMEHTOB, AaHAIW3a MW HWHTEpIpeTaluu WHPOpMAIuH,
ONpeeeHHs JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3J/aHUE YCIIOBUM JUIsl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOM JICSITENbHOCTH;

pa3BuTHEe WUHTEpeca K cdepaM nOpodecCuoHanbHON JIEATEIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO yriayOnéHHBIA ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®dusmka» Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHMsl BbIOMpaeTCsl OOYYalOIIMMHUCS, IUIAHUPYIOIMMH TPOJOIHKEHHE
00pa3oBaHus MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MTPOPHIIA.

Ha wusyuenue ¢usuku (yriayOn€HHBIA YpPOBEHb) Ha YPOBHE CPEIHErO
obmrero oopazoBanus otBoauTcs 340 vacos: B 10 kiacce — 170 gacos (5 yacoB
B Hejenmo), B 11 kimacce — 170 vacoB (5 4acoB B HECIIO).

[Ipennaraembiii B mporpamMme Mo (u3uKe NepeyeHb JaOOpPaTOpPHBIX U
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYHUTEIh JEJIaeT BBHIOOD
NPOBEJICHHs JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIUBUIYaTbHBIX
0COOEHHOCTEH 00yYaroOIMnXCS.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pa3nen 1. HayuyHnbiii MeTOA MO3HAHUS TIPUPOBI.

Ousnka — dQyHraMeHTanbHas Hayka o npupoxe. Hayuweii meron
NO3HAHUS U METO/bl UCCIEI0BAHUS (PUBNUYECKUX SIBJICHUM.

DKCHEpUMEHT M TEOpHs B Mpolecce no3HaHus npupoasl. Habmonenue n
AKCIIEPUMEHT B (PU3UKE.

CrniocoObl m3MepeHus: (pU3MYECKUX BEIMYMH (AHAJOTOBbIE M LIM(PPOBHIE
U3MEpPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHH  (uU3HUECKUX BelW4YuH (abcodtoTHas U
OTHOCHUTEIIbHASA).

MopenupoBanue (QU3MYECKUX SBJICHHM W MPOLECCOB (MaTepHalibHAs
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, HjcalbHAs >KUJKOCThb, HJCAIbHBIMA Tra3,
TOYCUHBIN 3apsy). ' unoreza. ®uznueckuid 3aK0H, TPAHUIILI €TI0 TPUMEHUMOCTH.
dusunyeckas Teopusl.

Ponb 1 mecTo ¢pusnku B popMUPOBAHMHN COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOU JIEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

W3mepeHne cuibl TOKAa U HANpPsDKEHUS B LIETIM MOCTOSHHOIO TOKa MpHU
MOMOILM aHAJIOTOBBIX U LU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU poBOi JabopaTopueit no gpusuke. Ilpumepsr namMepenus
(U3HYECKUX BEJIMYUH IPU MOMOIIH KOMIIBIOTEPHBIX JATUHUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a1a4l MEXAHHUKHU.

Panuyc-BekTop maTepuanbHONM TOYKH, €r0 MPOEKIMH Ha OCH CHCTEMBI
koopauHat. Tpaekropus.

[lepemetiienrie, CKOpOCTh (CpelHsISI CKOPOCTb, MTHOBEHHAS! CKOPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nmepeMeleHn U CII0KEHHE CKOPOCTEM.

PaBHOMEepHOE W PaBHOYCKOPEHHOE  MPSAMOJMHEMHOE  JIBHIKEHUE.
3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH, YCKOPEHHS U MyTH MATEPUATBHOU TOUYKH
OT BPEMEHHU U UX IpauKH.

CBoOomHoe majieHue. YCKopeHue cBoOOHOrO majaeHus. [[BrkeHue Tena,
OpOILIEHHOIO MO YIJIOM K FOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHMSI MAaTEPUATIbHON TOYKH OT BPEMEHU U X FPAPUKH.

KpuBonnuentnoe paBuwxkeHue. [IBrkeHME MarepuasbHOW TOYKHA 10
OKPY>XHOCTH. YTJIOBasl W JIMHEWHasi ckopocTh. [lepron u yactora oOparieHus.
[lenTpocTpemutrenbHoe (HOpMalIbHOE), KacaTelbHOE (TAaHTCHIIMAIbHOE) W
MOJIHOE YCKOPEHHE MaTepUaIbHOU TOUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIHJIOMETP,
JBUKEHUE CHApsJIOB, IEMHbIe, IIeCTepEHYAThe W pPEMEHHbIE Iepe/layH,
CKOPOCTHBIE JIU(PTBHI.

Jemoncmpayuu.

Mopens  cuctemMbl  OTCUETA, WUIIOCTpalUsd  KUHEMaTUYECKHUX
XapaKTEPUCTHUK ABUKECHUS.

CriocoObl ucclieI0BaHus JBUKEHUN.



WnmrocTpauusi OpeleapbHOro Iepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOpOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOIO MOJI YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME MMyTEU, TPACKTOPHM, CKOPOCTEN ABHXKEHHUSI OJHOTO U TOTO K€
Tea B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

W3yyeHue HEpaBHOMEPHOIO JBMXKEHUS C LEJIbI0  OINpeaeseHus
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHUsT TIpU  NPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBUYKEHUU IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTHM NMYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM
JBUKEHUU.

W3mepeHne  ycKOpeHHsI  CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOIb30BaHue U(PPOoBOIt TabopaTopun).

N3yuenne pABWXKEHHS Teja, OpPOILIEHHOro Topu3oHTalbHO. IIpoBepka
TUIOTE3bl O MPAMON MNPONOPLUMOHAIBHOW 3aBUCHUMOCTH MEXIY JalbHOCTBHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeNa.

W3yyeHnue NBMXKEHMS Tejla MO OKPY>KHOCTH C IMOCTOSHHOW MO MOIYJIO
CKOPOCTBIO.

HccnenoBanue  3aBUCMMOCTM — Nepuoja  OOpallleHHs  KOHHYECKOIro
MasiTHUKA OT €ro NapameTpoB.

Tema 2. /lunamuxa.

[lepBblii 3akoH Hprorona. MueprumaneHbie cucteMsl orcuéra. [IpmHmmn
OTHOCUTENbHOCTH  ["anmuies. Heunepruanbhubie CUCTEMBI  OTCYETa
(ompenenieHue, IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akon HproToHa 11 MaTepUanbHOM TOUKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUS. OKBHUBAJICHTHOCTb TI'PABUTAUMOHHOM U
WHEPTHON MacCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO TMaJIEHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI M OT Teorpaduueckoil MWUpOThl. J[BHXKeHUe
HeOECHBIX Tel W MX CIyTHUKOB. 3akoHbl Kemepa. IlepBasg kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, IBMXKyierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe tpeHue. Cuna TpeHUs CKOJIBXKEHHS U CUiia TPEHUS
nokost. Koapdurment tpenus. Cnita CONPOTUBICHHS NPU JABIKCHHH Teja B
AKUIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBLHOTO ABUKEHUS.

JlaBneHue. FHI(pOCTaTHqCCKoe nasienue. Cuna Apxumena.

TexHruecKkre ycTpoucTBa U TEXHOJOTMYECKUE IMPOLIECCHl: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B HWHEPUUAIBHBIX M HEUHEPLHAIbHBIX
CHUCTEMAax OTCYETA.

[IpyHIKMI OTHOCHUTEIBHOCTH.



KaueHnue nByX UWIMHAPOB WM IIApPOB pPa3HOW MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUUATbHOM CUCTEMbI OTCUETA.

CpaBHEHME pAaBHOACUCTBYIOIIEW NPUIOKEHHBIX K TeIy CHI C
IIPOU3BENCHUEM MAacCChl TE€la HAa €ro YCKOPEHHME B HMHEPIUAIBHOM CHUCTEME
OTCYETA.

PaBeHCTBO cuJl, BOZHUKAIOUIUX B PE3YJIbTaTE B3AUMOIECHCTBUS TEII.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOIbEME U NaJICHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

W3mepeHne paBHOJAEHCTBYIOLIEH CHUJI TOpU  JABWXKEHUMM Opycka 10
HAKJIOHHOU IIJIOCKOCTH.

[TpoBepka rumnoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBHXKEHHsSI Opycka 1o
HAKJIOHHOW IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT X AehOopMaLiH.

V3yueHne ABIDKCHUS CHCTEMBI TEI, CBS3aHHBIX HHTBIO, ICPCKHHYTOI
yepes JIErKuil OJI0K.

U3mepenne  kodpduuueHTa  TpeHUs O  BEIUYMHE  YIJIOBOIO
kod(ppunuenta 3aBucuMocTd Fr,(N).

UccnenoBanne JBHXKEHUST Opycka MO HAKJIOHHOM IIJIOCKOCTU C
nepeMEHHBIM KO3(P(PUIUEHTOM TPEHUS.

W3yueHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomtotHo TBEpAOe Teino. [locTtynarenbHoe U BpalaTeabHOE JBUKCHUE
TBEPIOro Tena. MOMEHT CUJIbl OTHOCHUTEIBHO OCH BpamieHus. llnedo cumsbl.
CrnoxxeHue cuJ, NPUII0KEHHBIX K TBEPAOMY Tely. LIeHTp TsxkecTu Tena.

YciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: KPOHIITEHH,
CTPOUTEIBHBIN KpaH, pelI€TUaThle KOHCTPYKIIHMH.

Jemoncmpayuu.

VY ciioBuUsl paBHOBECHSI.

Bungsr paBHOBECH.

Yuenuueckuii skcnepumenm, 1abopamopnusie padomosl, NPAKMUKym.

HccnenoBanne ycinoBHM PAaBHOBECUS TBEPIOIO Tea, HUMEKOLIETO OCh
BpAalllCHMS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO MIOMAAb OTIOPHI.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

NMnynec mMaTepuanbHOM TOYKHM, CHCTEMBI MaTEpHalbHBIX TO4YeK. LleHTp
Macc CUCTEMbI MaTepUaIbHbIX TOUEK. Teopema o IBUKEHUHU LEHTpa Macc.

WMIyibC CHITBI 1 ©3MEHEHUE UMITyJIbCa TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHNE.

MoMeHT nmnyiibca MaTepuaabHOM TOUKU. [IpencraBieHre o cOXpaHeHUN
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuiibl Ha MajloM M Ha KOHEYHOM nepemelieHud. I'paduueckoe
[peICTaBI€HUE PaOOThHI CUIIBI.



MOUIHOCTh CHUJIBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUHU
KMHETHUYECKOW SHEPTUU MATEPUATBbHOW TOYKH.

[ToTeHManbHble U HEMOTEHUHUAJIbHbIE CWbl. [loTeHIManbHAas SHEPrus.
[ToTennuanbHas SHEPrus yIpyro nehopMHpPOBAHHON PYKUHBI.
[ToTeHumanbHass SHeprust Teaa B OAHOPOJHOM TI'PAaBUTALMOHHOM  IIOJE.
[ToTeHmanbHast SHEpPryusi Tejaa B I'PABUTALMOHHOM IIOJI€ OJHOPOAHOrO WIapa
(BHYyTpM M BHe wmapa). Bropas xocMuueckass ckopocTh. TpeTbs KocMHUUecKas
CKOpOCTb.

CBsi3b pabOThl HEMOTEHLUMUAIBHBIX CHJI C W3MEHEHHUEM MEXaHWYECKON
SHEPrUU CUCTEMBI Tell. 3aKOH COXPAHEHHS] MEXAHHMUECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyIUH 71 WICAUTBHOM KUJIKOCTH KaK CIIEJICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

TexHrueckre YyCTpOICTBA M TEXHOJOIMYECKHE IPOLIECCHI: JBUKEHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUIYPHOE KaTaHUE
Ha KOHbKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepenne MOITHOCTY CHUJIBI.

M3MeHeHne SHepruu Tejla IPU COBEPLIEHUHU paOOTHI.

B3anmuble npeBpamieHnss KWHETUYECKOW M NMOTEHIMAIIBHOW YHEPTUM ITPU
JEHCTBUU HA TEJO CUJIbI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOIHOM MaICHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

W3mepeHne uMitysbca Telia o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccnenoBanue cOXpaHeHHsI UMITYJIbCa TP YIIPYTOM B3aUMOJIEHCTBUU.

M3mepeHrne KHHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHEeHHE W3MEHEHHUS MOTEHLUHUAIBHON SHEPIruu MPYXUHBI C paboOTOU
CUJIBI TPEHHSL.

Omnpenenenre paboTbl CHIbI TPEHUS MPU JIBUKEHUU Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznes 3. MouiekyisipHast pu3NKa ¥ TEPMOJIMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OcHOBHBIE TOJIOKEHHST MOJIEKYJIsipHO-KMHEeTH4eckoil Teopun (MKT), ux
onbiTHOe oOocHoBanue. Jlubdys3us. bpoyHoBckoe JBUKEHHE. XapakTep
JBVOKEHUSI W B3aMMOJECHCTBUS YaCTHI] BellecTBA. MOJEIU CTPOECHHUS Ta30B,
KUIKOCTEN M TBEPIBIX TE€I U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
mozeneil. Macca u pasmepbl Mojekyl (atomoB). KomuuecTtBo BelecTsa.
[TocrosiHHas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u crnocoObl e€ usmepenus. Illkana
temneparyp Llenbcus.

Mopene uaeanbHOro raza B MOJEKYISPHO-KMHETHUECKOW TEOPHH:
YaCTHI[bI ra3a JBUKYTCS XaOTUUECKU U HE B3AMMOJICHCTBYIOT JPYT C IPYTrOM.

["a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (1mkana temnepatyp KenbBuna). 3akon Jlanbrona. M3onpouecchl



B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IPE/ICTaBIEHHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, nu300apa.

CBs3p  MeXIy [JaBICHHMEM U CPEAHEHM KHHETUYECKOM DHEpPruei
NOCTYIATEIbHOrO TEIJIOBOrO JABMKEHHUSI MOJIEKYJT UJI€aIbHOrO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUH HI€aJIbHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMMepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO
CpeaHEN KMHETUYECKOW JYHEPruer IMOCTYyNaTEIbHOIO TEIUIOBOIO JBUKEHUS €€
YacTHL.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: TEPMOMETP,
OapomeTp, Moy4YeHUE HaHOMAaTEePUaJoB.

Jemoncmpayuu.

Mopenu qBUXKEHUS YaCTHI] BELIECTBA.

Mopenbs OpOyHOBCKOTO ABUKEHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onsita lITepHa.

[IpuTskeHnE MOJIEKY!I.

Mopenu KpUcTayuIMu4ecKUX PemeEToK.

HabGnronenue u vcciieoBaHue N30IpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

HccnenoBanue mpoliecca YCTAHOBJIEHUS TEIUIOBOIO PABHOBECHUS MpHU
TEIII000MEHE MEXKITY TOPSUYEH U XOJIOIHOU BOJOM.

N3yyeHne u30TEpMUUECKOro mpouecca (PeKOMEHAOBAHO HCIOIb30BaHUE
uudpoBoii 1abopatopun).

N3ydeHnne n30X0pHOro mnporecca.

N3yuyenue n3o06apHOro mnpoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmoaunamuueckast (T]J[) cucrtema. 3amaHue BHEUIHUX YCJIOBUM ISt
TEPMOJIMHAMMYECKOW CHUCTEMBbl. BHeIHME H BHYTPEHHHE MapameTphl.
[lapamMeTpbl TEPMOJMHAMHYCCKON CHCTEMBI Kak CPCIHHC 3HAYCHHsS BEIMYMH,
OMMCBIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMoauHamuku. CaMOINpou3BOIbHAS —peIaKcalus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenb uaeanpbHOrO raza B TEPMOJMHAMHMKE — CHUCTEMa YPaBHEHHUM:
ypaBHeHHe MeHneneeBa—KnanelpoHa v BeIpaKEHNE ISl BHYTPEHHEN SHEPIUH.
VYcaoBus NPUMEHMMOCTH 3TOM MOJENW: HHU3Kas KOHIEHTpaluus 4YacTHIl,
BBICOKHE TeMIIepaTyphl. BeipaxkeHue Juisi BHyTPEHHEW SHEPTHH OJJHOATOMHOIO
UJEeaJIbHOTO rasa.

KBa3ucratuyeckrue U HECTaATUYECKUE MTPOLIECCHI.

DneMmeHTapHass pabora B TepMoauHaMuKe. BprunciieHue paboThl MO
rpaduKy npoiecca Ha pV-auarpaMmme.

Temnonepenaua kak cnocod WM3MEHEHUS BHYTPEHHEW  HSHEPruu
TEPMOJIMHAMUUYECKOW cHCTeMbl 0e3 coBepuieHust paboTel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyUEHHUE.

KonnuectBo TemnoTel. TemtoéMkocTe Tena. YaeinpHas W MOJISIpHAs
TEIUIOEMKOCTHU BEIIECTBA. YpaBHeHHEe Maliepa. YaenbHas TEIUIOTa CrOpaHUs
ToruiBa. Pacu€r konuuecTtBa TEIJIOTHl Hpu Terionepenade. I[lonstue o6
aauabaTHOM IpoIlecce.



[lepBblli 3aKOH TepMOAMHAMUKH. BHyTpeHHss dHeprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUs BHYTPEHHEW OSHEpPruu
TEPMOJIMHAMHYECKOU CHUCTEMBI.

BTopoil 3ak0H TEPMOAMHAMUKHU IS PAaBHOBECHBIX IPOLIECCOB: 4Yepe3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI MPOXOIUT
€MHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMMKH JJII HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXHO IepeaaTh TEIIOTY OT 0oJiee XOJIOAHOro Teja K 0ojee HarpeTomy
0e3 komnencauuu (Knaysuyc). HeobpatumocTs mpupoHBIX TPOLIECCOB.

[Tpuniunel gercTBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukin Kapho.

DKOJIOTUYECKHE  aCMEKThl  UCIIOJIb30BAaHUSI  TEIUIOBBIX  JIBUTaTENEH.
TerioBoe 3arpsi3HEHUE OKPYKAIOUIEH CPEJIbI.

TexHruecKre yCTpOMCTBA M TEXHOJIOTMUECKHE IMPOLIECCHl: XOIOIUIbHUK,
KOHJUIMOHEP, MU3EJIbHBIA M KapOIOpaTOpHBIM JBUTraTeNd, mapoBas TypOUHa,
NOJIYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3aLUsl «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcocCa, yTHIM3AUs OMOOPraHUYECKOro TOILIMBA
JUTSI BBIPAOOTKH «TEIJIOBOM U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHenune TeMneparypsl Ipu ainadaTUYECKOM PACIIUPEHUH.

BosnymHoe orauso.

CpaBHEHUE yAENbHBIX TEIJIOEMKOCTEN BEIIECTB.

CriocoObl U”3BMEHEHHSI BHYTPEHHEN SHEPIHUU.

Hccnenosanue aqnabaTHOro mpouecca.

KoMImibroTepHbIE€ MOJIENN TEIUIOBBIX JIBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKkmuKym.

N3mepenne yaenbHOM TEMI0EMKOCTH.

HccnenoBanue npoiecca OCThIBaHUS BEILIECTBA.

Hccnenosanue aqnabaTHOro mpouecca.

N3yyeHue B3aMMOCBSI3U SHEPTHH MEXMOJEKYISIPHOIO B3aUMOACHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Aepecamnsie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHjeHcanus. McnapeHue u KuneHue. Y ielbHas
TEIJI0Ta NapooOpa3oBaHMUsI.

Hacpiiennsle W HeHachlllleHHble mnapbl. KauecTBeHHass 3aBUCHUMOCTD
IVIOTHOCTH M JIaBJIEHUs HACBIIIEHHOIO Iapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT OOBEMa HACBIIIEHHOIO Mapa. 3aBUCHUMOCTb TeMIIEpaTyphbl
KUIIEHUS OT JaBJICHUS B KUIAKOCTH.

BnaxxnocTs Bo3yxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucraminueckue M aMopdHbie Tena. AHH3OTPONUS
CBOMCTB KpucTa/UuioB. llnaBneHwe w Kpucramumzauus. YJeiabHas TeIIoTa
miasieHus. Cyoaumanus.

Hedbopmanuu TBEpHoro tena. Pactskenwe u cxkarue. Caur. Moaynb
FOnra. Ilpenen ynpyrux aedpopmaiui.

TenoBoe paciupeHue KUAKOCTeH 1 TBEPIBIX TN, 00bEMHOE U JTUHEIHOE
pacumiMpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHWHA 4YacTHL[ BELIECTBA Kak
IPUYMHA TEIJIOBOTO pACUIMPEHHMS TeJl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue 3HEpPrUM B Pa30BbIX MEPEXOIaAX.

YpaBHeHuUE TEIIOBOro OajaHca.



IlosepxHocTHOE HaTsDKeHNE. K0 (QHIMEHT TOBEPXHOCTHOrO HATSHKCHIS.
Kanunnspusle sBiaeHus. JlaBneHue 1o HMCKPUBIEHHOW MOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuueckrue yCTpPOHMCTBA M TEXHOJOTMYECKHUE TPOLECChI: KUIKUE
KPHUCTaJJIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBolCTBa HACBIILIEHHBIX TAPOB.

Kunenne. Kunenue npu noHM>KEHHOM JIABJICHHM.

W3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanunisipasle sBIEHUA.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpPEHHUS BIaKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunsl nedopmanmii.

Habnronenune manbix nedopmarinii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEW UCTIAPEHUS KUKOCTEMN.

N3mepenune yaenbHOM TEIUIOTHI I1aBIEHUS JIb/A.

M3ydeHne CBOMCTB HACBIILIEHHBIX NIAPOB.

N3mepeHne aOCOMIOTHOW BIAXKHOCTHU BO3JyXa U OLIEHKAa MaccChl MapoB B
NOMEILCHHH.

N3mepenne kodpPpuueHTa NoOBEpXHOCTHOTO HATSIKEHHUS.

N3mepenne moayist FOHra.

HccnenoBanue 3aBUCHMOCTH JAepopMallMd PE3UMHOBOIO 00Opasla oT
IPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. dnekmpuueckoe no.e.

DJeKTpu3anms Tea U €€ NMPOSBICHUA. DJIEKTPUYECKUM 3apsan. [[Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, IUANEKTPUKUA U IOJTYNPOBOJHUKHU.
DJIEMEHTapHBIM JJIEKTPUYECKUM 3apsl. 3aKOH COXPAHEHHUs JJIEKTPUYECKOIO
3apsna.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Dnektpruueckoe noje. Ero geicTeue Ha 3JIEKTPUYECKUE 3aPsIbl.

Hamnpsoxénnocts  anexkrpuyeckoro mnossa.  IIpoOubiii  3apsin.  Jluaum
HaIPsHKEHHOCTH JIEKTPUYECKOTO MOJsA. OHOPOIHOE DIEKTPUUYECKOE TOJIE.

[loTeHIMATBHOCTD JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIIMANIOB U
HanpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B 3JIEKTPOCTATUYECKOM IOJE.
[Torenuman snekrpoctatuueckoro mnoiid. CBs3b HANPSHKEHHOCTH TOJA U
PA3HOCTH MOTEHIMAJIOB JUIS JIEKTPOCTATUUECKOr0 N0JIs (KaK OJTHOPOJHOTr0, TaK
Y HEOJHOPOHOTO).

[TpuHIMD CyNepro3ULIUU 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apskeHHOUM cdepol. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo 00bEMy mrapa. Ilome paBHOMEPHO 3apsiKEHHOH
OCCKOHEYHOW IUIOCKOCTH. KapTHHBI IMHMH HANPSOKEHHOCTH STHX MOICH H
SKBUIIOTEHIIMAJIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DIIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JlvdnexTpuku B DJEKTPOCTAaTHYECKOM — mosie.  J[mdnexkrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonnmeHncarop.  DJIEKTPOEMKOCTh  KOHAEHCATOpA.  JJIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.

[TapasnenbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocienoBaTenbHOE
COEIMHEHHUE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

JIBr>kKeHHe 3apsoKEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHHE HIJIEKTPOIPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

DNEKTPUYECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIe ABYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO M JEUCTBUE KOHJEHCATOPAa IOCTOSIHHOM W NEPEMEHHOU
E€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcaTopa OT IUIOMIaax
IUTACTHH, PACCTOSIHUS MEXI1Y HUMU U AUDJIEKTPUYECKON TPOHNULIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsSHKEHHOTO0 KOHIEHCATopa.

3apsanka v pa3psKka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

OueHka cuil B3aMMOJIEUCTBHS 3apSKEHHBIX TEJL.

HaGnrogenue mnpeBpallleHUs SHEPrUM  3apsHKEHHOrO KOHJIEHcaTopa B
SHEPrUI0 U3TYyUYEHUs! CBETOANO/IA.

W3yyeHue npoTekaHus TOKa B LIEH, COAepKallell KOHAeHcaTop.

Pacnipenenenue pa3sHOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
[I0CJIEJOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

VccnenoBanue paspsiia KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmMpudecKuii mok.

Cuina Toka. IlocTOsIHHBIN TOK.

VYcaoBus  CylIECTBOBAaHUSA  IMOCTOSIHHOTO — 3JEKTPUYECKOTO  TOKa.
Ucrounuku Toka. Hanpsoxenne U u DJIC €.

3akon OMa [ ydacTKa LeTu.

DNEKTPUYECKOE  COMPOTHUBIICHHE. 3aBUCUMOCTh  COINPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJAHMKA OT €ro JUIMHBI U IUIOMIAJHA MONEPEYHOTO CEUEHHS.
VY nenbHOE CONPOTUBIIEHUE BELIECTBA.

[locnenoBarensHOE, napajuienbHoe, CMEIIaHHOE COEIMHEHHE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJIEKTpUYeCKUX uernen. IlpaBuiia
Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon /[xoyns—JIenua.

MOIHOCTh 3JIEKTPUYECKOTr0 TOKa. TeruioBasi MOIIHOCTh, BbIAEIsEMas Ha
pe3ucTope.

DOJIC u BHYTpEHHEE CONPOTUBIICHME HMCTOYHHMKA TOKa. 3akoH Oma mid
MOJIHOM (3aMKHYTOM) 3JEKTpUYECKOW I1enu. MOIIHOCTh HCTOYHUKA TOKA.
KopoTkoe 3ambikanue.

KonaeHcaTop B ey NOCTOSHHOTO TOKA.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEpMETP,
BOJITMETP, PEOCTAT, CYETUMK IIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



W3mepeHne cuiibl TOKA U HaIPSKEHUS.

HccenenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSKEHUS Ul PE3UCTOPA,
JIAMIIbl HAKQJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JITUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuaa.

HccnenoBanne 3aBUCMMOCTH  CWIBL TOKA OT CONPOTUBIICHHUS IIPU
MOCTOSIHHOM HaIpsiKEHUH.

[Ipsmoe wu3mepenne OJJIC. KopoTkoe 3amplkaHHE TIallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coelnHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pa3sHOCTH MOTEHIMAIOB MEXAY ITOJKOCAMM HMCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccenenoBanne CMENIAHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune yaenbsHOoro COnpoTUBIIEHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA OT HAIpPSDKEHHS JUISL JIaMITb
HaKaJIMBAHMUS.

YBenuueHue npejeia u3MepeHust ammnepmerpa (BoJabTMETpa).

N3mepenne 5/IC 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

HUccnegoBanne 3aBucuMoctd IJIC raabBaHMYECKOrO »JJIEMEHTa OT
BPEMEHU ITPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3sHOCTH NOTEHIMATIOB MEXAY ITOJKOCAMM HMCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTHM MCTOYHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku 6 paznuunbix cpedax.

DJIEKTPUYECKass NPOBOJAMMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
IIPOBOJAMMOCTB TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHAass W NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DIJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS TUCCOLUALIHS.
DnekTponus. 3akoHbl Dapajies A1l ANEKTPOIn3a.

DIIEKTPUYECKUN TOK B razax. CamMOCTOSATENbHbI U HECAMOCTOSTEIbHBIN
paspsa. Paznuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue yCcTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: Ta30pa3psIHbIe
JaMIibl, AJEKTPOHHO-JIy4YeBasi TpyOKa, MOJyIPOBOJHUKOBBIE MPHUOOPHI: AMO/,
TpaH3ucTop, (HOTONMOA, CBETOAMOJ, TajbBaHHWKA, pa(UHUPOBAHUE MEMM,
BBIIUIABKA aJTIOMHUHMSL, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBHCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE IIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

W ckpoBoii pa3psa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHME MPOBOAMMOCTH METAIIJIOB U MOJIYITPOBOAHUKOB.

OIHOCTOPOHHSIS TPOBOJAMMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKkmukKym.

Habnronenue anextposiusza.

N3mepenue 3apsiaa OJTHOBAJIEHTHOTO MOHA.



HccnenoBanne 3aBUCHUMOCTH  CONPOTHUBIICHHMS  TEPMOpE3UCTOpa  OT
TeMIIepaTyphbl.

CHsITHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3n4ecKuil MPaKTUKYM.

CrocoObl  m3MepeHust (U3MYECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
AQHAJOrOBBIX W UU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE TMOrPEIIHOCTH
u3MepeHui pusndeckux BenuurH. OLeHKa rpaHul] OrPeHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHN, WCCIENOBAHUN 3aBUCHUMOCTEMN
(u3MUECKUX BEJIUYMH, IPOBEpPKa MPEMIOKEHHBIX TUIoTe3 (BbIOOp M3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHHMYECKHMH 3KCIEpPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM).

Me:xnpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYLIECTBJISIETCS. € Y4YETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBS3ed C
KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonamus, C6A3AHHbLIE C U3YUEHUEM MEMOO06
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4HbId (axT, runoresa, Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHus, HaOIIOJEHHE, HKCIEPUMEHT, MOJEIMPOBaHUE,
MOJI€]Ib, M3MEPEHHUE, MOTPEIIHOCTH HU3MEPEHUN, H3MEpPUTENIbHbIE MNPUOOpHI,
uudponas adbopatopusi.

Mamemamuxka: peuieHUE CHUCTEMbl ypaBHEHUM. JIuHelHas QyHKOus,
napabosia, runepOona, uX Tpaduku u CBOWCTBA. TPUTOHOMETPUUECKHUE
byHKLIHH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M X MPOEKLUHUH HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

Buonozua: mexanuueckoe ABWKEHUE B JKUBOW mpupoze, auddysus,
0CMOC, TEMIOOOMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaroulei
Cpelbl, YTUIU3alKs OMOOPraHUMYECKOTr0 TOIUIMBA JJIs BBIPAOOTKH «TEILIOBON» U
AJIEKTPOSHEPTHH, MOBEPXHOCTHOE HATSDKEHME W KalWUISpHbIE SBJICHUS B
IPUPOAE, SIEKTPUUECKHUE SBJICHUS B )KUBOU IPUPOJE.

Xumua: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BEILECTBA, MOJISIPHAs Macca, IMOJyYEeHHWE HAHOMATEepUaloB, TEIJIOBBIC
CBOMCTBAa TBEPABIX TN, KUAKOCTEM U Ta30B, IKUIKUE KPUCTAILIbI,
ANEKTPUYECKUE CBOMCTBA METAJJIOB, DJJIEKTPOJMTHYECKAs JUCCOLIMALIMS,
raJlbBaHUKa, SJIEKTPOHHAS] MUKPOCKOIIHSL.

TI'eocpagpua: BnaxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocusn:  npeoOpa3oBaHUE  JBWKEHHH € HCIOJb30BaHUEM
MEXaHU3MOB, YYET CYXOrO U JKUJIKOIO TPEHUS B TEXHUKE, CTaTUYECKUE
KOHCTPYKIMHU (KPOHIUTEWH, pemeéTryarble KOHCTPYKIUHU), HCIOJIb30BAHHE
3aKOHOB COXpPAaHEHHS MEXaHUKH B TE€XHUKE (TMPOCKON, BOJOMET W JpYrue),
JIBUTATENIb BHYTPEHHErO CrOpaHHMsl, MapoBas TypOHHA, OBITOBOM XOJIOJAMIIbHUK,
KOHJMIMOHEP, TEXHOJOIMU MOJYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YylyCJIe HAHOMATEpUajOB, W HAHOTEXHOJIOTMM, 3JIEKTPOCTAaTHYECKas 3alluTa,
3a3€MJICHHE AJIEKTPONPUOOPOB, ra30pa3psiAHbIE JIAMIIbI, MOJTYNPOBOJIHUKOBBIC
npuOOpkI, raJIbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMMKA.
Tema 4. Maznummnoe noe.



B3auMopeiicTBuE TOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MarnutHoe nosie. BekTtop MarHuTHOM WHAYKUMH. lIpuHuumn cynepnosuunu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHYKIIUH.

MarauTHoe 1osje NpoBOJAHUKA C TOKOM (IIPSIMOT0 MTPOBOJIHUKA, KATYILIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuia AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBieHME M MOAYJb. JIBHKEHHME 3apsKEHHON
YacTUI[bl B OJHOPOJHOM MarHUTHOM noJje. Padora cunsl Jlopenna.

MarnutHoe none B BeniectBe. eppomMarHeTuku, napa- U 1MaMarHeTUKH.

TexHruecKre yCTpOCTBA M TEXHOJOTMYECKUE IPOLIECCHl: NMPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJEKTpOABUTATEh SIKOOHM, YCKOPUTENH 3JIEMEHTapHBIX YaCTHII.
Jemoncmpayuu.

Kaptnaa nuHWMNA HMHAYKIMM  MAarHUTHOTO  IIOJISL  IIOJIOCOBOTO M
[10JIKOBOOOPA3HOr0 OCTOSIHHBIX MArHUTOB.

KapTuHa 1WMHMHA MAarHUTHOM HWHAYKUWM TMOJISI JUIMHHOTO MPSIMOIO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLEBOTO MPOBOIHUKA, KATYIIKHU C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habnronenue ABM>KeHUS MydyKa 3JEKTPOHOB B MArHUTHOM IIOJIE.

[TpunIMn JNEUCTBUS AJIEKTPOU3ZMEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

HccenenoBanre MarHUTHOTO ITOJISI TOCTOSITHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccenenoBanne 1eMCTBUA MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Amrepa.

M3ydeHne 3aBUCUMOCTH CHJIbI AMIIepa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOM MHAYKIMM HAa OCHOBE W3MEPEHUS CHIIBI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
uHayKnu. OJIC MHAYKIuU. 3aKOH AJIEKTPOMArHuTHOM uHAyKuuu Dapanes.
Buxpesoe anektpuueckoe nozie. Toxku yxo.

OJC mHAyKIMKM B IPOBOJHMKE, JBHKYLIEMCS B OJTHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylika MHAYKTUBHOCTH B LIEMM IOCTOSHHOTO TOKA.
SBnenne camonnaykunu. 3J1C caMOMHIYKIUN.

DHepruss MarHUTHOTO ITOJISI KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpoMCTBA M TEXHOJOTHYECKUE MPOLECCHl: MHAYKIIMOHHAS
1e4Yb, COJICHOWJ, 3AIIHUTA OT IEKTPU3ALMHU TEN NPU JBUKEHUU B MAarHUTHOM
10JIe 3EMIIH.

Jemoncmpayuu.

HabGnroneHue siBaeHus 3I€KTPOMAarHUTHOM MHTyKLIHH.

HccnenoBanne 3aBucumoctd JO/[C MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOIO MOTOKa.

[IpaBuiio Jlenna.

[laneHne marauTa B allOMUHUEBOU (MeIHON) TpyOe.



SIBieHue caMOMHIYKIIMH.

HccnenoBanne 3aucumoctd  IJIC  caMOMHIOyKIMM OT  CKOPOCTH
U3MEHEHMS CHIIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, npaKmuKym.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKIHUU.

OnpeneneHre MHAYKIUU BUXPEBOrO MAarHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOMHIYKIIMH.

COopka MOJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenphas cucrema. CBOOOAHBIE KOJIEOAHUS.

['apmonunyeckue  konedanus. KuHemaTtmyeckoe UM JIUHAMHYECKOE
onucaHue. DHEPreTMYeCKOe OINHUCAHUE (3aKOH COXPAHEHHS MEXaHU4ECKOM
sHepruu). BrIBOJ TMHAMUYECKOTO ONMHUCAHMS TAPMOHUYECKUX KOJIEOAaHUHN U3 UX
SHEPreTUYECKOro U KHHEMATUYECKOTO OMHUCAHMSL.

AmMmutyna u ¢asza konedanuil. CBA3b aMIUIMTYbl KOJEOAHUI UCXOAHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJI€OaHHUM €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uvacrora kosebanuil. [lepuon manbix CBOOOJHBIX KOJ€OaHUM
MaTeMaTU4eckoro MastHuka. I[lepuon cBOOOAHBIX KOJEOAHMA NPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxawImMX KoyieOaHUAX. BpIHYyXIeHHbIE KOJIEOAHMS.
Pe3onanc. Pe3onanchas kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOaHHUS.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM,
4ackl, KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTENbHOTO IBUKEHHUS.

Halnronenue He3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOAHHM rpy3a Ha HUTH
OT aMILUTUTYIbI.

HccnenoBanne 3aTyxammMX KoJieOaHUHM U 3aBUCHMOCTH IE€pUOJA
CBOOOJHBIX KOJIEOAHUI OT CONMPOTUBIICHUS.

Hccnenoanue kosiebaHuWi Ipy3a Ha MACCUBHOM NPYKUHE C LEJBIO
(dbopMHpoBaHUs MPEACTABICHUN 00 HACAIbHOM MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUH NPU KOJEOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanne BbIHYKICHHbBIX KOJIEOAHUH.

Habnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npaKmuKym.

N3mepenne nepuoaa cBOOOAHBIX KOJIEOAHWW HUTSAHOTO U MPYKHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB [JBHWKEHHS Tella B XOJ€ KoJeOaHWW Ha yHpyroMm
10JIBECE.

W3yyeHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHue S3HEPTUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXaOMKX KOJIEOaHUN.

HccnenoBanne BbIHYKICHHBIX KOJIEOAHUM.

Tema 2. dnekmpomacHumubple KOA€OAHUA.

Konebarenbubiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KojiebatenbHOM KoHType. Dopmyna TomcoHa. CBsi3b aMIUIUTYbI
3apsia KOHAEHcaTopa ¢ aMIUIMTY0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAIBHOM KOJIE0ATeIbHOM KOHTYpE.



3aTyxaroume AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AJIEKTPOMATrHUTHBIE KOJIEOaHNUA.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJIHOE U
JEUCTBYIOIEE 3HAUYCHUE CUJIbI TOKA W HAMNPSDKEHUS MPU pa3udyHoOW (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycOonIanpHbIM NIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTyluKa
WHIYKTUBHOCTH B LIE€NM CUHYCOUJIAJIbHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanbusiii Tpancpopmarop. [IponsBoacTBo, nepeaadya u moTpediieHHe
IJIEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKU TPHU MPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHrueckre yCTpOMCTBa U TEXHOJOTHYECKHE MPOLIECCHI: SJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTponepeay.

Jemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWW OT HMHAYKTHBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaroLKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopenb 31eKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIAIbHBIE KOJICOaHUSI.

PesucTop, kaTylka MHAYKTUBHOCTH U KOHAECHCATOP B LEMU NEPEMEHHOIO
TOKa.

Pe3onanc npu mnociieoBaTEIbHOM COEIMHEHHH pPE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHILINI IEUCTBUS TpaHcPopmaTopa.

Mopenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKyM.

N3yuenue Tpancpopmaropa.

HccenenoBanne nepeMEHHOTO TOKA Yepe3 MOCIEA0BATEIBHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanne paboThl MCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOIHDbI.

MexaHuueckue BOJHBI, yCIOBHUS HMX pacnpocTpaHeHus. Ilomepeunsie u
IPOJ0JIbHBIE BOJHBL. [leproJl, CKOpOCTh pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE, HHTEPPEPEHIIUS U
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIOBHSI HM3JIyYEHHS] BJIEKTPOMAarHUTHBIX
BOJIH. B3anMHasi opueHTaIust BEKTOPOB B DJIIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE, MPEIOMIICHHUE,
noJispu3anus, MHTepdepeHuns u qudpakimsl.

[IIkayna 31eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHne 3J1eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMIBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.



TexHrueckre yCTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: MY3bIKalIbHbIC
MHCTPYMEHTHI, pajap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-
neyb, yIbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE U MEAMIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IbHBIX BOJIH.

Koneobmromeecs Te€10 Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakxeHus: ¥ NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue unrepdeperunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoliCTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW H
4acTOTOM KOJeOaHHI.

HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH:  OTPaXKEHUE,
pesioMJIEHUE, MOspU3anus, AUPppaKuus, UHTEpPEPEHIIHS.

OGHapy>xeHue nHPpPaKpacHOro U yabTpadUOIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

W3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHHOE pPACHPOCTPAHEHUE CBETA B ONHOPOAHOM cpene. Jlyu
cBeTa. TOYeyHbI HICTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B I10cKOM 3epkaie. Chepudeckue 3epkaia.

[Ipenominenue cBera. 3akOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN
nokasareinp npesnomieHus. OTHOCHUTENbHBIM  MOKa3aTelb MPETOMIICHHS.
[TocTOAHCTBO YacTOThl CBETa M COOTHOIIEHWE [JIMH BOJH MpU NEPEXOAe
MOHOXPOMATHYECKOI'0 CBETA Yepe3 FPAHMILY pa3Jiena JIByX ONTUYECKHUX CPEl.

Xop nyueit B npusme. Jucnepcus ceera. CiioxHBIM cocTaB 0€I0ro cBera.
[IBeT.

[lomHoe  BHyTpeHHee orTpaxeHue. [IpenenpHbIi  yroja  IMOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas auH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHUJla TOHKOM JHMH3bl. 3aBUCUMOCTb (POKYCHOIO
PacCTOSIHUSI TOHKOM c(eprUuecKOil JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEIBHOTO
MIOKa3aTesisl MPEJTOMIICHUS.

dopMysia TOHKOM JMH3BL. Y BEJIMYECHUE, 1aBAEMOE JTUH30U.

Xoa Jy4a, MpOMIEAIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. IlocTtpoeHne u300pakeHUl TOUKM W OTpE3Ka MpsSMOM B
coOMparoLMX U paCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npubopel. Pazpemaromas cnocodbHocts. [7a3  kak
ONTHYECKasi CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenunss cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMIOJEHUS MAaKCUMyMOB M MHUHMMYMOB B HMHTEpP(EpEHLHOHHOM
KapTUHE OT JIByX KOIEpPEHTHbIX HWCTOYHHUKOB. IIpumepnl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceerta. Judpaxuuonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHuyeckre yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: OYKH, JIyIa,
NEepUCKOM, (oToarmapaT, MUKPOCKOM, MPOEKIIMOHHBIN anmnapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

HaGnroneHnue nogHoOro BHyTPEHHETO OTpakeHus. Mojiesb CBETOBOIA.

HccnenoBanne xo/a CBETOBBIX IIYYKOB YEpe3 IJIOCKOMAapalIeNIbHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKoma, TEJIECKONa.

Habnronenue untepdepeHunu crera.

HaGnronenue nBeToB TOHKUX IUIEHOK.

Habnronenue audpakiuu ceera.

N3yuyenne nuppakimOHHONW PEMIETKY.

Habnronenue audpakiimoHHOTO CIEKTpA.

Habnronenue nucnepcuu ceera.

Habnronenue nonsipusanuu cBera.

[TpumeHeHue noApOUI0B ISl U3yUYEHHS] MEXaHUUYECKHUX HaIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomeol, npaKkmukKym.

W3mepeHue nokasaTess peaoMIICHUs CTEKIIa.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO PAcCTOSIHUSA OT BeliecTBa (Ha
IPUMEPE KUJKUX JIUH3).

N3mepenne (pOKyCHOTro pacCTOSHMSI pacCEUBAIOIINX JIMH3.

[Tosyyenune n300paxeHust B CUCTEME U3 IUIOCKOTO 3€pKajla U JIMH3BI.

[Tosyuenune n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHuE TENECKOMUYECKUX CUCTEM.

Habnronenue nudpakuuu, tHTEpPEpEeHINH U MOJISIpU3aIMU CBETA.

W3yyenune mongpu3alii  CBETa, OTPAXEHHONO OT  IOBEPXHOCTH
JUDJIEKTPHKA.

N3yyenue nHTepPEpeHIINH JJa3epHOTO U3ITyUYECHHSI Ha IBYX ILETSAX.

Habnronenue aucnepcum.

Habnronenue u uccnegoBanue TP pakiiuOHHOTO CIEKTpa.

N3Mepenue IiMHbl CBETOBOW BOJIHBI.

[Tonyyenne  cmekTpa  M3JIy4eHUS  CBETOAMOJA  MpPU  [OMOILHU
JU(GPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cieiHAJIBbHONM TEOPUH OTHOCHUTEJIbHOCTH.

['paHuipl OPUMEHMMOCTH  KJIACCUYECKOW  MmexaHuku. llocTymarter
creuualbHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. [IpeoOpazoBanus Jlopenua.
YcenoBue mpuuMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILEHHUE JITTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b Maccbl C DHEPrue€d W HMIYJIBCOM PEIATUBUCTCKOM YaCTHUILBI.
DHEprus MmoKosl.

TexHruecKre yCcTpoicTBa M TEXHOJOTMYECKHUE MPOILECCHI: CITyTHHUKOBBIE
OPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHUL.

Y4yeHnueckui IKCIIEPUMEHT, JIa0OpaTOPHbIE PAOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPTUU  PEISITUBUCTCKUX dacTul] (IO
(doTorpadgusM TPEeKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KanToBas ¢pusuka.



Tema 1. Kopnyckyaaphno-60110860ii Oyanusm.

PaBHOBecHOE TemIOBOE M3IyuyeHUE (M3IyyeHUuEe aOCONIOTHO YEPHOIO
tena). 3akoH cMemeHus Buna. 'unotesa I1nanka o kBaHTax.

@®oTOHBI. DHEPTUd U UMITYJIbC (POTOHA.

®otorpdexr. Ombitet A. ['. CromeroBa. 3akoHbl ¢oTodddekTa.
VYpaBuenue DiiHiurelina st porordpdexra. «Kpacnas rpanuna» poroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJEHUE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O M aOCOJIIOTHO OTpakarollyro MoBepxHOCTh). Ombithl I1. H.
Jlebenena.

BosHOBBIE cBOVIcTBaA yacThll. Bosnsl ne bponns. [Inuna BonHbl ae bpoins
U pa3Mmepbl 00JacTU JIOKadu3alluu JBIXKYIIEHCs dacTuilpl. KopmyckymnspHo-
BOJIHOBOU Ayanu3M. [{udpakius 3;1eKTpOHOB Ha KpUCTAILIaX.

Crneunduka U3MEPEHUN B MHUKPOMHUPE. CooTHomeHus
HeonpenenéHHocrei ['eiizendepra.

TexHuyeckre yCTpOHCTBAa M TEXHOJIOTHYECKHE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHENIbBHBIH MHUKPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTodPdekra.

HccnenoBanue 3aBUCMMOCTH  CONPOTHUBJIEHUS MOJYNPOBOAHUKOB OT
OCBEILIEHHOCTH.

Ceetonnon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKkmuKym.

Hccnenosanue Goropesucropa.

N3mepenue nocrosinuoi [1nanka Ha ocHoBe uccnenoBanus GoTodddexra.

HccnenoBaHne 3aBUCUMOCTH  CWJIbI  TOKa 4Ye€pe3  CBETOAMOJA  OT
HaAIPSHKCHMSL.

Tema 2. Dusuka amoma.

OnbITHl IO KCCIIEOBAHUIO CTPOEHMs atroMa. [lnaHeTapHas Mojens atoMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mnorsonieHue (OTOHOB MpPU MEPEXOJIEe
aToMa ¢ OJHOTO YPOBHS SHEPTUU Ha JIPYroi.

Buapl ciektpoB. CriekTp ypOBHEN S3HEPTUH ATOMA BOJOPOAA.

CrioHTaHHOE U BBIHYX/IEHHOE U3NTydeHue cera. Jlazep.

TexHuyeckne yCTpOWCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: CIIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onsita Pezepdopna.

Halnronenue nMHeyaThIX CIEKTPOB.

Y CTpoNCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€pHOTO U3TyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKkmuKym.

Habnronenue nuHeRyaToro crekrpa.

HccnenoBanue CHekTpa pa3pekKeHHOrO0 aTOMApHOIO BOJAOpOJA H
U3MEepeHre NOCTOIHHON Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,

Hyxnonnas mogens sigpa I'eitzen0epra—Banenko. 3apsia sapa. MaccoBoe
qucio sapa. N30Tomnst.



PanuoaktuBHOCTE. Asb(a-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-
pacnaz. ['amMa-u3nmydyeHue.

3aKOH paJMOAaKTUBHOIO pacrnajga. PaguoakTHBHBIE M30TONBI B IPHUPOJIE.
CBOICTBa MOHM3UPYIOIIETO U3JIyYeHUs. BiMsHuE palMOaKTUBHOCTH HA KUBbIC
opranusmbl. EcrecTBeHHbI QOH n3iydenus. Jlozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sifjpe. SAnepHbie cuiibl. [ledekT maccel aapa.

SAnepuble peakuuu. JleneHne u cuHTE3 Anep. SaepHbIe pEaKTOPHI.
[TpoGnembl ynpaBisieMoro TepMOSIAEPHOIO CUHTE3a. DKOJIOIMUYECKHE ACIEKThI
Pa3BUTHS SIACPHON YHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

@yHIaMEHTaJIbHbIE B3aWUMOJCUCTBUA. DapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrangapTHoi Monenu. KBapk-rimtooHHast MOJIENb aJpOHOB.

®usuka 3a npenenamu CrangaptHor Mojend. TéMHas MaTepus U TEMHas
SHEPIusl.

EnuHCcTBO pU3nyecKoi KapTUHBI MUPA.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: JO3UMETP,
Kamepa BunbcoHa, SOEpHBIM PEAaKTOp, TEPMOSAEPHBIM pPEAKTOp, ATOMHAas
O0oM0a, MarHUTHO-PE30HAHCHAs TOMOTrpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

HccnenoBanue TpeKOB YacTHUL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JI03UMETPA.

N3yyenue norioueHus 6eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

Ortanbl pa3BUTHS acTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUYECKOE
3HaY€HUE AaCTPOHOMHH. [IpUMEHMMOCTHh 3aKOHOB (PU3UKH i1 OOBSCHEHUS
IPUPOABbI KOCMUYECKHX OOBEKTOB.

Meroael acTpoHOMHYECKUX HccnenoBaHui. COBpEMEHHBIE ONTHYECKUE
TEJECKONbI, PaAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHMSI.

Bup 3BE€3qHoro HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeunast akTuBHOCTb. McTounuk 3Heprun ColiHIa 1 3BE3.

3BE3bI, MX OCHOBHBIE XapaKTEpUCTHKU. J[lmarpamma «CIIEKTpanabHBIN
KJIACC — CBETUMOCTB». 3BE37bl TJIABHOW IOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTb» JUISl 3BE3]T TJIaBHOW MOCIIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE ITPEACTABICHUS O IIPOUCXO0KICHUHN U IBOIIOLHAN
ConHua u 3B€31. OTansl )KU3HU 3BE3.

Mnineunsiit [Iyte — Hama [Nanaktuka. [lonoxenue n aBmkenune CoaHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IbIpHI B
Apax TATAKTHUK.

Bcenennad. Pacmmpenue Bceenennoil. 3axkon Xa0O6ma. PazOeranue
ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe nsiyyeHue.

MacmiraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMMUH.

Yuenuuecxkue naoniooenus.

HaGntonenuss  3BE3nHOro  Heba  HEBOOPYXKEHHBIM — TJIa30M €
VCIIOJIb30BAHUEM KOMIIBIOTEPHBIX NPUIIOKEHUN I ONPEACIICHUS TOJIOKEHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE co3Be3ausi CeBEpHOro
NOJIYIIApUS U APKUE 3BE3/IBI.

HaGnmionenuss B Tteneckon JlyHbl, MilaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILUICHHM.



Pu3n4ecKuil NPaKTUKYM.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
AQHAJOrOBBIX M UU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE TMOrPEIIHOCTH
u3MepeHui pusndyeckux BenuurH. OLeHKa rpaHul] IOrpelHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHN, WCCIENOBAHUN 3aBUCHUMOCTEMN
(u3MUEeCKMX BEJIUYMH, IPOBEpPKA MPEMIOKEHHBIX TUNoTe3 (BbIOOp M3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHMUYECKHMH 3KCIEpPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01aomee NOBTOPEHME.

O6oOuieHne W cucTeMaru3alus  COJAEpXkKaHUs — paslenoB  Kypca
«MexaHukay, «MonekynspHas duznka U TEPMOIMHAMUKA,
«OnexktpoanHaMukay, «Konebanus u BoIHb, «OCHOBBI CIIEIMAIIBHON TEOpUU
OTHOCUTEIbHOCTH», «KBaHTOBass (¢usnka», «IJIEMEHThl aCTPOHOMHUHU H
acTpopU3UKIY.

Ponp ¢u3uku u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIBHOM M 3TUYECKOM cdepax AesATENbHOCTH YeJIOBEKa, POJIb U MECTO
(U3MKM U aCTPOHOMHHM B COBPEMEHHOM HAy4yHOH KapTUHE MHpa, 3HAYEHUE
OMUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEILHOM W MPOTHOCTUYECKOU
GyHKUMNA (U3UYECKON TEOpHUH, POJb (PU3MYECKOW TEOpuru B (POPMHUPOBAHUU
IPEICTaBICHUA O (PU3NYECKOM KapTUHE MHpaA, MECTO (PU3NYECKON KapTUHBI
MUpa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O
IpUpOJE.

Me:xnpeaMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS € Y4YETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3ed C
KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMUU, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonamus, Cc6A3GHHbBIE C UYUEHUEM MEMOO06
HAYYHO20 NO3HAHUA: SBJICHUE, HAy4yHBIM (akT, runoresa, Qu3nvecKas
BEJIMYMHA, 3aKOH, TEOpHus, HaOMIOJEHHE, HKCIIEPUMEHT, MOJEIMPOBaHUE,
MOJI€NIb, M3MEPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpPUTENIbHbIE MNPUOOpHI,
uudponas adbopatopus.

Mamemamuxka: pelieHUE CHUCTEMbl ypaBHEHMH. TpuroHomerpuueckue
byHKUIHH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M X MPOEKLUHUH HA OCH KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipou3BoaHble 3jeMeHTapHBIX (QyHKUMH. [Ipu3Haku
no/00Ms1 TPEYTrOJIbHUKOB, ONpPEEICHUE IUIOMAau IUIOCKUX (uryp m oobéma
TeN.

Buonozusa: snextpuyeckue SBICHHUS B KUBOW MPUPOJIE, KosieOaTeabHbIe
JIBUKEHUS B JKUBOM NPHUPOJAE, SKOJOTMUECKHE PHCKM IpPU IPOU3BOJICTBE
ANEKTPOSHEPTUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKpYXKarollell cpejsl,
yJIbTPa3BYKOBasi JMATHOCTHUKAa B MEAMIIMHE, ONTHYECKHUE SIBJICHHUS B KUBOU
npUpoze.

Xumuna: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJIMYECKas CTPYKTypa
TBEPABIX TE€H, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

I'eocpaghusn: marHuTHbBIE TIONMIOCA 3€MIIM, 3QJIEKM MArHUTHBIX Py,
(doToCchEMKA 36MHOI OBEPXHOCTH, cericMorpad.

Texnonocusa: NPUMEHEHHUE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJABUTATENb SIKOOU, FEHEPATOP NEPEMEHHOIO TOKA, MHAYKIIMOHHAS NI€Yb,
JUHUM  DJIEKTpOIEpeaay, AJEeKTPOJBUTaTeNlb, pajaap, paauoNpUEMHUK,



TEJIEeBU30p, aHTeHHa, Tene@oH, CBY-meub, yiabTpa3ByKoBas IUArHOCTUKa B
TEXHUKE, MPOEKIMOHHBIA anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE TPUEMHHKH, SJIEPHAS] DHEPTETUKA U DKOJOTHUYECKUE ACTIEKTHI €€
pa3BUTHA.



[NTAHAPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOIPAMMBI IO
OU3UKE HA YPOBHE CPEIHEIO OBUIET'O
OBPA3OBAHUAIIMYHOCTHDLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHUs y4yeOHOro mnpenMera «Dusnkay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIOCOOHOCTh  0OOydYarolmuxcs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHEHTAlMil, TO3UTUBHBIX BHYTPEHHHUX YOEKIACHUIA,
COOTBETCTBYIOIIMX TPAJMLUMOHHBIM LIEHHOCTSM POCCHUIMCKOro OOIIeCTBa,
pacUIMpEHHUE JKU3HEHHOTO OMbITa W ONbITa JAEITEIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAIpPABJIECHUN BOCHUTATENIbHOW NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:
rPaXKAAHCKOr0 BOCIIUTAHUS:

e CcpOPMHUPOBAHHOCTh TIPAXKAAHCKOW MO3ULMHM OOydYarolerocs Kak

aKTHBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e MPUHATHE TPAJUIUOHHBIX OOIIEUYETOBEYECKUX T'YMAHHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTH B  HMHTEpecax
IpaXXJaHCKOro  OOIECTBa, y4yacTBOBaTb B CaMOYIPaBJICHUU B
o0pa3oBaTeIbHON OpraHu3aluu;

e YMEHHME B3aUMOJIEWCTBOBATh C COLMAJIbHBIMU WHCTUTyTaMU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAYECHHEM;

* TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKOM JAEATENBHOCTH.

NATPHOTHYECKOTr0 BOCTIMTAHUS:

e Cc(hOPMUPOBAHHOCTh  POCCUMCKOM  TIpakAaHCKOW  HMJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHO€  OTHOIIEHHWE K  TOCYJapCTBEHHbIM  CHMBOJIaM,
JOCTH)KEHUSIM POCCUUCKUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

e c(pOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MOBE/ICHHUS;

e CIHOCOOHOCTh OLIEHHMBAThb CHUTYallMl0 W [PUHUMATh OCO3HAHHBIE
pELICHMs, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMYUBOrO OyAYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e HSCTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAsl SCTETUKY HAYYHOIrO

TBOPYECTBA, IPUCYIIETO PUINYECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e MHTEpPEC K pa3auyHbIM cpepam Npo(ecCHOHATBbHON IESATENbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHUE COBEPILIATH
OCO3HAHHBIA BbIOOp Oyayuieil mnpodeccun UM peanu30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

* TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha NPOTSKEHUU BCEH KU3HU.

IKOJIOTHYeCKOr0 BOCIIUTAHUSA:

e CchHOpPMHPOBAHHOCTH HKOJIOTUYECKOM KYJIbTYpBHlI, OCO3HAHHE
1100aJIBbHOTO XapaKkTepa SKOJOTMYECKUX MPoOIieM;

e I[UIAHUPOBAHHWE U OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HaHMS LeJIeH YCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA,;



pacIIMpEeHUE ONBITA AECATEIbHOCTH SKOJIOTMYECKON HAIIPaBIEHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAHUU 1O (PU3HUKeE.

HMEHHOCTU HAYIHOI'O MO3HAHUA:

c(OpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHME LIEHHOCTU HAYYHOW NIE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHUs] (PU3HKU OCYLIECTBIISITH MPOEKTHYIO U MCCIIEIOBATENbCKYIO
JeSATeNbHOCTh MH/IMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTe/IbLHBIE YHUBEPCAJIBHBIC y‘leﬁHble JeHCcTBUSA
ba3oBble Jjornueckue JeMCTBHUA:

CaMOCTOSITENIbHO (D OpPMYyJIUpPOBaTh U aKTyaJM3UpPOBaTh Mpobdiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEAETATH 1IeN ACITeIbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPHH UX
JOCTUKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B paccMaTpUBAEMBIX
bu3NYECKUX SABICHUSX;

pa3pabarbiBaTh IJIaH pelieHus MNpoOieMbl ¢ y4€TOM aHalu3a
UMEIONINXCS MaTepUaIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBI B JIEATEIHHOCTH, OIEHUBAaTh COOTBETCTBUE
pe3yIbTaTOB LIEJSM, OLIECHUBATh PUCKH MOCIEACTBHUH IS TEIbHOCTH;
KOOPAMHHUPOBATh W BBIMIOJIHATH pabOTy B YCIOBHSIX PpPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTHMBHOE MBIIUICHHE TPU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBble ucciieaoBarTe/bCKHe AeliCTBUA:

BJIAJETh HAYYHOM TEPMHUHOJIOTMEH, KIIOYEBBIMH TMOHATUSAMH U
METOAaMH (PU3NYECKON HAYKU;

BJIAJE€Th HABbIKAMM  Y4YEOHO-HUCCIEAOBATEIbCKOM UM IPOEKTHOMU
JEATEeIbHOCTH B 001acTu (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY TIOMCKY METOJIOB pelIeHusl 3aaad (PU3NYecKoro
CoJIep>KaHUsl, IPUMEHEHHIO PA3JIMYHbIX METOJ0B MO3HAHUS;

BJIAJETh BUAAMH JI€ATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPHpPETaluy, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalUsIX, B TOM YUCJIE IPHU CO3JaHUU YUEOHBIX TPOECKTOB B
00JacTH (PU3UKHU;

BBISIBJISITh TPUYUHHO-CIIE/ICTBEHHBIE CBSA3M M aKTyaJU3UpOBaTh 3ajJauy,
BBIIBUTaTh THUNOTE3Y €€ pEelIeHUs, HAXOAWTb AapryMEeHThl s
JIOKa3aTebCTBA CBOMX YTBEpPXKICHUHM, 3a/JaBaTb MapameTpbl U
KPUTEPHUU PELICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PEIICHMS 3aJaud pe3yJbTaThl,
KPUTUYECKA  OLIEHMBaTh HUX  JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
MU3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIUPOBaTh COOCTBEHHBIE 3a/layd B 00Opa3oBaTEIbHON
NEeSATENbHOCTH, B TOM YHCIIE€ IPU U3YUYEHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
YMETh NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;



BBIJIBUTaTh HOBBIE MJIEHU, NpEAjaraTb OpPHUIMHAJIbHBIE MOAXOAbl M
pelIeHHUS;
CTaBUTh MPOOJEMbl U 3a7ayd, JONYCKAaIIIWE albTE€pPHATUBHbIE
pEILICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJE€Th  HABBIKAMM  TOJy4eHHMs  MHGOpManuu  (PU3NYECKOTo
COJIEp)KaHUsI W3 HCTOYHHMKOB Pa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYUIECTBJISITh TIOUCK, aHAJIW3, CHCTEMATH3alUI0 U HHTEPIPETALMIO
MH(pOpMaIHU PA3IUYHBIX BUIOB U (DOPM MpPECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh CpeAcTBa MH(POPMALMOHHBIX M KOMMYHHKallMOHHBIX
TEXHOJIOTUA B pEUIEHUHM KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a/lay C COOJI0JEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MacHOCTH, TMTHMEHBI, PECYypcoCcOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/aBaTh TEKCTHI (PU3UUECKOr0 COJIEPKaHUS B Pa3Iu4HbIX (opMarax ¢
y4€TOM Ha3zHayeHUs MHPOpMalUUU U UEJIEBOM ayIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3aLIUH.

KOMMyHI/IKaTHBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂme l[eﬁCTBHSI:

OCYUIECTBJISITh OOIIEHHE Ha YypoKax (HU3MKM M BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMii M CMSTr4arhb
KOH(DJIUKTBIL;

pa3BEPHYTO M JIOTUYHO  M3Jaratb CBOKO TOYKY 3pEHUA C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYJIbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBUI C Yy4E€TOM
OOLIMX MHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJUIEKTUBA;
NPUHUMATh LEJTd COBMECTHOM JEeATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBHUSI MO €€ JOCTUKEHHUIO: COCTaBJIATh IUIAH
JICUCTBUM, PaCHpEleNaTh POJAM € YYETOM MHEHUW YYACTHUKOB,
00CyX/1aTh pe3yibTaTbl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOErO BKJIAJIa U KaXJOr0 y4aCTHUKA KOMaH/bl B
o0l pe3ysbTaT o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKTHI, OLUEHUBATh WUJEU C TO3MIMH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE IMOBEJECHUE B Pa3IMYHBIX
CUTyalMsIX, MpOSBIATH TBOPYECTBO U  BOOOpakeHHE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh ITO3HABATEIBHYIO JEATEIBHOCTh B
obnactd (U3UKA U aCTPOHOMMH, BBISIBIATH MPOOJEMBbI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOATEJILHO  COCTAaBJIATh  IUIAH  PELIEHUS  PACUETHBIX U
KAueCTBEHHBIX 3aja4, IUIaH BBIMOJHEHUS MPAKTUYECKOW paboOThl ¢
Y4ETOM HMEIOIINXCSI  PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTECHM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJIL, AMOIUOHAJIBLHBIN NHTENJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallMsM, BHOCUTb KOPPEKTHUBBI B
JIEATENBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh HaBbIKAMHU TO3HABATEIBLHOM pe(dJIeKCUH KakK OCO3HAHUS
COBEPILIAEMBIX JACHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB
1 OCHOBAHUM;

UCIIOJb30BaTh MPUEMBI pedIeKCUM IS OLEHKU CUTyalluH, BbIOOpaA
BEPHOTr'0 PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIeSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA,
MPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IMPU AHAIU3E PE3YJIbTATOB
JIeSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKH.

B mporecce qoctrkeHHs] TMYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110
bu3nke U1 ypOBHA CpeaHero oOmiero oOpa3oBaHus y oOOydaronIuxcs

COBEPIIICHCTBYETCS  OMOIIMOHAIBHBIA  WHTEIUICKT,  MPEATOoJararoniuit
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHMs, BKIIOYAIOMIETO  CHOCOOHOCTh  MOHUMATh  CBOE

SMOLIMOHAJILHOE  COCTOSIHME,  BUJETh  HANpABIEHUS  Pa3BUTHUA
COOCTBEHHOM AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETyJIMPOBaHMUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh
aJanTHPOBAaTBbCA K HOMOIMOHAIBHBIM H3MEHEHUSIM U  TPOSBIAThH
IrMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALlMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHKEHUIO
eI U yclexy, ONTHUMH3M, MHULIMATUBHOCTh, YMEHHE JE€HCTBOBATb,
UCXO/ISl U3 CBOUX BO3MOXHOCTEH;

AMIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBaThb €ro MpH OCYIIECTBIECHUU OOLIEHUS,
CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTh BBICTPAUBATh
OTHOUIEHUS! C APYTMMH JIFOJIbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paspemiatb KOHQIUKTHI.

[TPEAMETHBIE PE3VJIbTATHI

K xoniy oOydenusi B 10 knacce npeaMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPa)KaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUI:



NOHUMAaTh POJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
HKOJIOTMYECKOM, COLUMAIbHOM M JTUYECKON cdepax AesTeNbHOCTU
4eJioBeKa, Pojb U MeCTO (PU3MKU B COBPEMEHHOM HAyYHOM KapTHUHE
MUpa, 3HAYEHUe OIHCATENBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSACHUTEIBHON U MPOrHOCTHYECKOW (DYHKUMI (PU3NUECKON TeOopUH —
MEXaHUKH, MOJEKYJISIpHOM (QU3UKM W  TEPMOJAMHAMHUKH, POJIb
¢bu3nueckoil Teopuu B (POPMHUPOBAHUM NPEJICTABICHUN O PU3NUECKON
KapTUHE MUPA;

pasnu4aTh YCIOBHS NPUMEHUMOCTH MOJENeH (U3MYECKHX Teln H
MPOLIECCOB (SBJICHMI): MHEpLUANbHAs CHCTeMa OTCYETa, A0CONIFOTHO
TBEPIOE TEJNO, MarepuaibHas TOYKA, PABHOYCKOPEHHOE JBH)KCHHE,
CBOOO/IHOE TajieHue, a0COMOTHO ympyras jaedopmarius, abCOTOTHO
yOopyroe #u aOCONIOTHO HEYNpPYyroe CTOJKHOBEHUS, MOJEIU rasa,
KUIAKOCTH U TBEPAOTrO (KPUCTAIUIMYECKOr0) Tena, WACAIbHBIA ras,
TOYEYHBIN 3apsia, OAHOPOIHOE IEKTPUUECKOE TOJIE;

pasznuuarh yciaoBus (FpaHUIlbl, 0071aCcTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, [IOHUMATh BCEOOLIUI XapaKkTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OTrPaHUYEHHOCTh MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAHWYECKHE IMPOLIECChl U SIBJICHUA,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIOKEHHMSI W 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUXKEHUS, (OPMYJIbl KUHEMATHKU
PaBHOYCKOPEHHOI'O  JBWKEHHUA, mpeoOpazoBanus [lamunes ans
CKOPOCTM M  NepeMelleHHs, 3akoHbl  HploTOHa,  mpuHIUI
OTHOCUTENBHOCTH [anuiies, 3aKOH BCEMHPHOIO TATOTEHMsS, 3aKOHbI
COXpaHEHUsI UMITYJIbCA U MEXAHUYECKON 3HEPrUH, CBSI3b PadOThI CHIIbI
C UBMEHEHUEM MEXaHUYECKON SHEPruu, yCIOBHS PaBHOBECHUS TBEPIOTO
Tena), NPy ATOM HMCMOJb30BATh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaThb  YCJOBUS ~ NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB:
npeodOpazoBanuii ["anuies, BTOporo u TpeTrhero 3akoHOB HreloTOHa,
3aKOHOB COXPAaHEHMSI HMMIIYJbCa W MEXaHUYECKOM B3HEpruM, 3aKoHa
BCEMHUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl W  SIBJICHUS,
UCIIONb3ysd OCHOBHbIE ToJIokeHHss MKT u 3akOHBI MOJIEKYJISIPHOU
GU3MKKM W TEPMOJMHAMUKHU (CBSI3b JIABJICHHUS HUICAIBHOIO Ta3a co
CPEIHENM  KMHETHMYECKOM  DJHEPrued  TEIUIOBOTO  JABWKEHHS W
KOHLIEHTpalMel €ro MOJIeKyJ, CBS3b TEMIIEpaTypbl BEIIECTBA CO
CpPEIHEN KMHETUYECKOW JHEPrueil TEIUIOBOrO JBHUKEHMS €r0 YacTHILI,
CBS3b JIABJICHUS WACAJBHOIO Ta3a C KOHLEHTpauued MOJIEKYyJd U €ro
TeMmIeparypol, ypaBHeHne MenaeneeBa—Kiianeipona, nepBblid 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHMSI SHEPTUU B TEIJIOBBIX IPOLIECCaX),
OpyU 3TOM MCHOJB30BaTh MATEMAaTUYECKOE BbIPAXKEHHE 3aKOHOB,
yKa3blBaThb YCJIOBUSL NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneripona;

aHAJIM3UPOBATh W OOBICHATH DJEKTPUUYECKUE SBJICHUS, HCIONb3YS
OCHOBHBIE  TIOJOKEHHUS M  3aKOHBl  BJEKTPOJAMHAMHUKU  (3aKOH
COXpaHEHUSs ANEKTPUUECKOro 3apsija, 3akoH KysioHa, IOTeHIMaNbHOCTh
ANEKTPOCTATUYECKOTO MO, TPUHIMI CYNEPIO3ULINH JIEKTPUYECKHUX
NOJIEW, MPU 3TOM YKa3bIBasi YCJIOBHUSI IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKHU BAKHBIE COOTHOILEHHMS: 3aKOHbI OMa JIJIsl yyacTKa
LENHA U U1 3aMKHYTOW JJIEKTPUYECKOW Lenu, 3aKkoH J[koyis—JIeHna,
npasuia Kupxroda, 3akonsl @apanes i 31€KTpoau3a);



ONMKCHIBATH (DU3UUECKUE MPOLECCHl U SIBICHUS, UCIOIb3YSl BEIMYMHBIL:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJlda U CHUCTEMBI Tell,
CWJIa, MOMEHT CHWJIbl, [JaBJ€HUE, NOTECHIMAIbHAS  DHEprus,
KMHETHYECKasi HHEprus, MEXaHW4yeckas »JSHeprusi, padoTa CHJIbI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TSHKECTH, CUila YIPYrOCTH,
CUJla TPEHUSA, MOUIHOCTb, DPHEPrus B3aUMOJCHCTBUS Teia C 3eMIIEU
BOJM3M €€ MOBEPXHOCTH, DHEPrusl ynpyrou aedopmaruu MpyKUHbL,
KOJIMYECTBO TEIJIOThI, a0COJIIOTHAsi TeMmmepaTypa Tena, pabora B
TEPMOJIMHAMHUKE, BHYTPEHHSSI JHEPrusi HACAIBbHOIO OJHOATOMHOIO
raza, paboTa MJI€aJbHOTO Ta3a, OTHOCUTENIbHAS BJIAXKHOCTh BO3]yXa,
KII[I waeanbHOro TEIUIOBOTO JBUTATENSA; JJIEKTPUUYECKOE TIOJE,
HaNpsHDKEHHOCTh  DJIEKTPUYECKOIO  MOJS,  HANpsHKEHHOCTh  TOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro IIapa B BaKyyMeé U B
JURJIEKTPUKE, TMOTEHUHMAN AJIEKTPOCTaTUYECKOTO TOJIsA, Pa3HOCTh
NOTEHIMAJIOB, AJIEKTPOJABMKYILAs CHJIa, CUJa TOKa, HaNpsKeHHE,
MOIIIHOCTh TOKa, 3JEKTpUYecKass €MKOCTh IUIOCKOIO KOHJIEHCATOpa,
CONPOTHUBJIEHUE YYACTKa LIETIH C MOCJIEI0BATEIbHBIM U MapajuiedbHbIM
COCIMHEHUEM  PE3UCTOPOB,  HAHEPrus  DJIEKTPUYECKOrO  MOJs
KOHJIEHCATOPa;

OOBSACHATh  OCOOEHHOCTHM  MPOTEKaHHUs  (PUIMYECKUX  SIBJICHUI:
MEXaHUYECKOE JIBH)KEHHE, TEIJIOBOE JIBM)KEHHME YacTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBECHE, OpOYHOBCKOE  ABWXKeHHUE, auddysus,
UCIIapeHUe, KUMIEHUE W KOHJIEHCAlus, IUIaBJICHHE M KPUCTAJIM3aLus,
HaIpaBJIEHHOCTh Teruionepeaayu, AIEKTpU3aALUs Te,
AKBUMNOTEHLIHUAILHOCTh TOBEPXHOCTH 3apsHKEHHOIO MPOBOIHUKA;
IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BETUUMHBI
OT JpPYrod C MCIOJb30BAHUEM IMIPSAMBIX M3MEPEHUM, INPH OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJbTaThl MOJyYEHHOU
3aBUCUMOCTH (U3MYECKMX BEIMYMH B BHJIE€ TpaUKOB C Y4ETOM
aOCOJIIOTHBIX ~ MMOTPEIIHOCTE U3MEpEeHWH, JelaTh BBIBOJALI MO
pe3yibTaTaM UCCIIEIOBaHUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATh ONTUMAJIbHBII METO/ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTh  ONBITHl [0 MPOBEPKE MPEIIOKEHHOM  THMIOTE3bI:
IJIaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AHAJIM3UPOBATH MOJTYUYEHHBIE PE3YIbTAThl U JEJIaTh BHIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

coOnogaTh  npaBuja  0€30MacHOro  TpyJa MpU  MNPOBEAEHUU
UCCJIEIOBAHUI B paMKax y4eOHOIro 5SKCIEPUMEHTA, IMpPaKTUKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOW  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB U  J1TaOOPATOPHOIO
000opy10BaHUS;

pelarb pacy€THbIC 3aJa4ud C SBHO 33JaHHOM W HESBHO 3aJ1aHHOU
(u3HYECKON MOJIENBIO: HA OCHOBAHUM aHAJIN3a YCIOBHS 00OCHOBBIBATh
BBIOOp (U3MYECKOM MOJIeNid, OTBeuarolleld TpeOoBaHUSIM 3ajayd,
OPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTM M IOCTYJaThl
(U3HYECKUX TEOPHM MPU HUCHOJIb30BAHUU MATEMATHYECKUX METOJIOB
pelieHusl 3aja4, MPOBOJAUTH pacyEThl HA OCHOBAaHUU HMEIOIIHUXCS
JAHHBIX, AaHAJU3UPOBATh peE3yJbTaTbl M KOPPEKTHPOBATH METO/IbI
pELIeHHs] C YUYETOM MOIYUYEHHBIX PE3YJIbTATOB;



pelaTh KaueCTBEHHbIE 3aJauM, TPeOyrollue NPUMEHEHUS 3HAHUU W3
pasHbIX pa3feloB Kypca (U3MKHU, a TaK)Ke MHTErpaluy 3HAHUU W3
JPYruX TpPEeIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIETIOUKY PacCyXJACHHUN C OMOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA JJisi OOBSICHEHUS OCHOBHBIX
INPUHIMIIOB  pabOThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX ITPOLIECCOB;

IPUBOJUTH TMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPY KAIOLIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHA;

aHAIM3UpOBaTh M OLEHUBATh  MOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJCTBEHHOM  JEATENBHOCTH  4YEJIOBEKa,  CBS3aHHOM ¢
(bU3UYECKUMU TIPOIIECCaMU, C MO3UIUN HKOJOTHUUECKON 0€30MacHOCTH,
NPEACTABICHUA O PalMOHAIILHOM MPUPOJIOINOJIb30BAHUHU, a TaKkKe
pPa3yMHOM HCIIOJIb30BaHUM JOCTH)KEHHM HAyKH W TEXHOJIOTMH s
JAbHEHIIIEro pa3BUTHUS YEJIIOBEYECKOTIO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CIOCOOBI padOThI C HHPOpMaLUen (PU3NIECKOTO
COJIEp)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM HCIOJb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TOUCKA, NEpepabOTKU U NPEabsIBICHUS Yy4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
UHTEpHpeTauud  uHGOpPMAlMK,  IOJIYYEHHOM M3  pas3IMyHBIX
MCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOIYYaeMYyI0 HMH(OpMAIUIO
U OLIEHMBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaALIUK;

NpOSBIISITH ~ OPraHU3al[MOHHBIE W TO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOSATEJILHOTO MPUOOPETEHUs HOBBIX 3HAHUM B  Mpouecce
BBINIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENBCKUX padoT;
paboTaTh B IpyNI€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpelnessiTh
JeSTENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJEKBATHO OLIEHUBATH
BKJIJI KOKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOM
poOJIeEMBI;

NPOSBIISITH MOTUBALIMIO K OyAyled mpo(ecCHOHaIbHON AesITeIbHOCTH
M0 CHENUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIs.

K xoniy oOyuenusi B 11 knacce npeIMeTHbIC PE3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCA YMEHUI:

NOHUMAaTh pPOJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLMAIBHON M JTUYECKOH c(epax AeATENbHOCTH 4YENIOBEKa, POjb U
MeCTO (U3UKM B COBPEMEHHOM HAy4yHOH KapTUHE MHpa, pPOJb
aCTPOHOMMH B IPAKTHUECKOM JEATEIBHOCTH YEJIOBEKA U JaJbHEHIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HaYEHUe ONMCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKON (PYHKIUI
(bu3NUeCKOW TEOpUH — DBJIEKTPOJMHAMUKH, CIECHHAIBHON TEOpUHU

OTHOCUTEIBHOCTH, KBAaHTOBON (IM3MKU, POJIb (PU3NYECKONW TEOpHH B
dbopMuUpOBaHUU MPEJCTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
¢u3nuecko KapTUHBI MHpa B OO0MIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O PUPOJIE;



pa3nuyarh yYCJIOBHUS MPUMEHUMOCTH Mojeined (U3MYEeCKuX Tel U
IIPOLIECCOB (SIBJIEHUM): OJHOPOAHOE DIIEKTPUYECKOE U OJHOPOAHOE
MarHUTHOE TIOJIsl, TapMOHHUYECKHE KoJieOaHUs, MaTeMaTH4YEeCKUI
MasITHUK, UACAIbHBIA MPYKUHHBIA MasTHUK, TaPMOHUYECKUE BOJIHBI,
UealbHbI KOJIEOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJEJIEH aToMma,
aTOMHOTO fJIpa U KBAaHTOBOM MOJIENIU CBETA;

pasznuuath yciaoBus (FpaHUIlbl, 0071aCTH) OPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, [IOHUMATh BCEOOLIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHbI 3JIEKTPOJAMHAMHUKUA U
CHEUAIbHOW  TEOPUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cwia Ammnepa, cuina JlopeHua, 3aKkoH
ANEKTPOMAarHUTHOM  WHAyKIMM, npaswino Jlennma, cBsa3p  OJIC
CAMOMHJAYKIIMM B 3JEMEHTE DJIEKTPUYECKOM LENu CO CKOPOCThIO
U3MEHEHUs]  CHUJIbl  TOKAa, IMOCTYJaThl  CHEUUaIbHOM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ysl TIOJIOKEHUS] KBAHTOBOW (M3HMKM (ypaBHEHHE DWHINTEHHA
st poTodddexra, mepBbld U BTOPOMl mocTynaTel bopa, mpuHUUI
COOTHOILIEHUs HeonpenenaeHHocTen I 'eiizeHOepra, 3aKOHbl COXpPaHEHUS
3apsI0BOr0 M MAaCCOBOI'0O YKCEJ U SHEPTUHU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

ONMKCHIBATH (DU3UUECKUE MPOLECCHl U SIBICHUS, UCIOIb3YSl BEJIMYMHBIL:
HaNpPsHKEHHOCTD ANEKTPUUECKOTrO 1oJI, MOTEHIIH A
AIEKTPOCTATUYECKOTO noJIs, pPa3HOCTh MOTEHIIMAJIOB,
ANEKTPOJABMKYILAS CHJIA, WHAYKIUS MArHUTHOTO MOJsl, MarHUTHBIN
NOTOK, cwia Awmnepa, HWHAYKTHBHOCTb, 3JIEKTPOABMXKYIIAs CHIIA
CAaMOMHAYKLIMH, 3HEPrusi MArHUTHOIO TIOJiI NPOBOJHUKA C TOKOM,
PEJSITUBUCTCKAA ~ UMITYJIbC, TIOJIHAs  DHEPrusi, DSHEPrus IOKOs
CBOOOJTHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIO U
3aps SApa, SHEPrUs CBSI3U Apa;

OOBSACHATh  OCOOEHHOCTM  MPOTEKAaHHUsS  (PUIMYECKUX  SIBJICHUI:
AIIEKTPOMAarHUTHas UHIYKIUS, CaMOMHIYKIIMS, pE30HaHC,
UHTEpPEpPEHIUs BOJIH, NU(pakius, AUCHEPCHUs, MOJTHOE BHYTPEHHEE
oTpaxeHue, (orosnexkrpuueckuid 3pdekr (pororddexr), anbda- u
Oera-pacnapbl g1ep, TaMMa-u3IydeHue saep, PU3NYecKue MPUHIIMIIBI
CHEKTPAJIbHOIO aHaJIM3a U paboThI Jla3epa;

ONPEAENATh HAPaBICHUE MHAYKIIMM MAarHUTHOTO MOJIs MPOBOJHHUKA C
TOKOM, CuJibl AMniepa u cuiibl Jlopenna;

CTPOUTh HM300pa)K€HUE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajioM, TOHKOMN
JIMH30H, U pacCUUTHIBATh €r0 XapaKTEPUCTUKH;

PUMEHATH OCHOBOIOJIAralolue aCTPOHOMHYECKHUE MOHATHUS, TEOPUH U
3aKOHBl JUISI aHalu3a M OOBACHEHHMS (PU3UUYECKUX IPOLIECCOB,
MPOUCXOMSIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAJTAKTUYECKON
cpejie; ABUKEHUsI HEOECHBIX TeJl, IBOIOLNHY 3BE3/] U BeelleHHO;
MPOBOJUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYHUH C
HCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUI, NpPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCUPOBATHh pPE3YyJIbTaThl MOJIYYEHHOW 3aBHCHUMOCTHU
(U3NYECKMX BEJIMYMH B BHUAE TI'PaQUKOB C Y4ETOM aOCOIIOTHBIX



NOTPEIIHOCTE  M3MEPEHMM, JleJaTh BBIBOABI IO  pe3yJibTaTaM
UCCJIeI0BAHMS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3UYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATh ONTUMAJIbHBIN METO/ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTENbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTh  ONBITHl 10 MPOBEPKE MPEIIOKEHHOM  THMIOTE3bI:
IJIAaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YIbTAThI U JEJIaTh BHIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

OMKCHIBATH METObI ITOJTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOnogaTe  MpaBuja  0€30MacHOro  TpyJa MNOpU  MPOBEACHUU
UCCJIEIOBAHU B paMKax y4eOHOIro 53KCIEPUMEHTa, MpPaKTUKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOM  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB U  J1AOOPATOPHOIO
000opy10BaHUS;

pelarb pacy€THbIC 3aJa4ud C SBHO 33JaHHOM W HESIBHO 3aJ1aHHOU
(bu3nUecKol MOJENbI0: Ha OCHOBAHMM aHaliM3a YCJIOBHS BBIOHMpATh
(du3nueckre MoJEeNu, OTBEYalIIHe TpeOOBaHUSAM 3alayd, TPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJNAThI (DU3UUYECKUX TEOPUI
IpU HCMOJIb30BAHUM MATEMATHYECKHX METOJOB pEIICHUs 3ajady,
OPOBOJAUTh  pacuy€Tbl HAa  OCHOBAHMM  HMEIOUIMXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTATBl U KOPPEKTHPOBATH METOJbI PEIICHHS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 3aJauyM, TPeOyrollne NPUMEHEHUS 3HAHUU U3
pasHbIX pa3feloB Kypca (U3MKHU, a TaKKe€ MHTErpaluy 3HAHUU W3
JpPYruX TpPeIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIETIOUKY PacCyXJACHHUIM C OMOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA JJIsi OOBSICHEHUS OCHOBHBIX
OPUHIMIIOB  pabOThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

IPUBOJNUTH TMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPY KAIOLIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHA;

aHAIM3UpOBaTh M OLEHUBATh  MOCIEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHOM  JEATENbHOCTH  4YEJIOBEKAa,  CBS3aHHOM ¢
(bU3UYECKUMU TIPOIIECCaMU, C MO3UIUN HKOJOTHUUECKON 0€30MacHOCTH,
NPEACTAaBICHUA O PalMOHAIILHOM MPUPOJIOINOJIb30BAHUHU, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHHM HAyKH W TEXHOJIOTMH s
JAbHEHIIIEero pa3BUTHUS YEJIIOBEYECKOTIO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOThI C HHPpOpMaLUel (PU3NIECKOTO
COJIEp)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM HCIOJb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TOUCKA, NEpPepadOTKU U NPEabsIBICHUS y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
UHTEpHpeTaunud  WHGOpMalMK,  MOJIYYEHHOM M3  pas3iIMyHBIX
MCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTYYaeMyI0 HH(OPMALHIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KAK Ha OCHOBE UMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaLIUK;



NpOSBISITH ~ OPraHU3alMOHHBIE W TIO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOSATEJILHOTO MPUOOPETEHUs HOBBIX 3HAHUM B  Mpouecce
BBITNIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENbCKUX padoT;
paboTaTh B IpyNI€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpenessiTh
JIeSTENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJEKBATHO OLIEHUBATH
BKJIJl KOKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOM
po0JIEMBI;

NPOSBIISITH MOTUBALIMIO K OyAyled mpo(ecCHOHaIbHON AesITeIbHOCTH
M0 CHENUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
No KoaudecTBO 9acoB
HanmenoBanue pa3iesioB U TeM DJIeKTPOHHBIE (HM(PPOBHIE)
n/ KoHTpoJubHbIe IIpakTH4eckne
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoTsbI padoTbI
Pasznea 1. HAYUYHBIA METO/I IO3HAHWSA ITPUPO/IbI
11 Hayunsl1ii MeTO MO3HAHUSA 6
’ HPUPOIBI
Uroro no pazneny 6
Paszpnen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
23 Crartuka TBEpOTO TENa 5 1
2.4 3aKOHbBI COXpPAHEHUS B MEXaHUKE 10 1
Uroro no pazneny 35
Paszpnen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OcHoBBI
3.1 MOJIEKYJIIPHOKMHETUYECKOM 15 1
TEOpUU
39 Tepmoannamuka. TerioBeie 20 |
MaIIHHbI
ArperaTHble COCTOSIHMS BEILIECTBA.
33 14 1
®da3oBble IEPEXOBI




Wroro no pazneny 49
Paznea 4. DJIEKTPOJAUHAMUKA
4.1 DIeKTpUYECcKoe NoJie 24
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 24
4.3 Toxku B pa3nuyHbIX cpenax 6
Uroro no paznemy 54
Pazzen 5. ®U3NUYECKUN MPAKTUKYM
5.1 DuU3NYECKU MPAKTUKYM 16 16
Wroro no pazneny 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KJTACC

Ne
n/n

HanmeHnoBanue
pa3aesioB U TeM
NPOorpaMmMbl

KoanyecTBO 4acos

Bcero

KonTtpoibHble
padoThI

IIpakTHYeckue
padoThI

duekTpoHHbIe (LM pOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MaruuTtHoe moJie 14
OexTpoMa a
12 JIEKTPOMAarHUTHAs 13 {
WHIYKIAS
Hroro no pazaeny 27

Paznea 2. KOJIEBAHUSA U BOJIHbBI

Mexannueckue

2.1 10
KoseOaHus
9 DNEeKTpOMarHuTHbIE 5
KosneOaHus
Mexanuueckue u
23 JJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazaeny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuoser CTO

5

1

Utoro no pazneny

5




Pasznen 4. KBAHTOBAS ®U3UKA

41 KopnycxglnslpHo- 15
BOJIHOBOM JTyanu3m
4.2 ®duznka aToma 5
®du3nKa aTOMHOTO si7Ipa
4.3 1 3JIEMEHTapHBIX 5
YacTHUIL
Uroro no pazaeny 25

Paspea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJeMeHTbl aCTPOHOMUU

5.1 12

1 acTpopu3uKu

Uroro no pazaeny 12

Paznen 6. PUSHUECKHA IPAKTUKYM

Ou3NYECKUil
6.1 16
MPaKTUKYM
Hroro no pazgeny 16

Paznea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

7.1 CucreMaTu3anus u 15
00001IcHNE
MPEIMETHOTO
COJIEp)KaHUS U OIBITA
JIEATEIILHOCTH,
puOOPETEHHOTO TIPH

W3yYECHHUU Kypca




¢uzuxu 10 - 11

KJIaCCOB
Htoro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJTIACC
Ne KoauvecTBo yacoB JJIeKTPOHHbIE
Hara uupposbie
Tema ypoka KonTtposabHbie IIpakTHyeckue
n/ Bcero U3yYeHHUs o0pa3oBaTte/ibHbIE
padoThI padoThI
n pecypchl
| ®dusuka — pyHaamMeHTandbHas HayKa ] https://m.edsoo.ru/
0 IIPUPOJC 4GD12L71X
HayuHb1ii MeTO 1TO3HAHUS U
) o 1 https://m.edsoo.ru/
MGTOZ[I)IV ucciae10BaHus GU3MUECKIX ATTULOLLY
SIBIICHUM
DKCHEepUMEHT U TEOPHsI B IpoLiecce
3 Ha6 1 https://m.edsoo.ru/
no3Hanus npupoasl. Habmonenue RVOVEFZL6
U DKCIICPUMEHT B (PU3UKE
4 Cnioco0OsI n3MepeHus GU3NIeCKUX i https://m.edsoo.ru/
BCJIMYMH BKMS7EYOS
AOComOTHAs M OTHOCUTEIbHAS
5 HOTPEIIHOCTU U3MEPEHUIA 1 hitps://m.edsoo.ru/
P p K3LQI3CFT
buznyecKuX BeITUYHH
MonenupoBanue B pusuke. Pois u
MecTo GHU3UKH B (hOpMUpOBaAHHA
6 COBDEMEHHON HAVAHOM Ka | https://m.edsoo.ru/
BPEMEHHOHN Hay4H fIK PTUHBI 85PISYRAH
MHpa, B IPAKTHIECKOM
JIEATEIbHOCTH JIFOIEH
7 MexaHn4eckoe JBHKEHUE. 1 https://m.edsoo.ru/




CucremMa oTcuera.
OTHOCI/ITGJ’II)HOCTI) MECXAaHUYCCKOT' O
newkeHus. [Ipsmas u oOpatHas
3a/1a4l MCXaHUKH

UQYCWDZP

Panunyc-BexTop MatepuaabHOR
TOYKH, €70 IIPOEKIUU Ha OCH

https://m.edsoo.ru/

8 KoopauHaT. TpaekTopus.
pA PacKIop PEU6JZ2QE
ITepememienue. Ckopocts. Ux
MPOEKIIMU HA OCU KOOPAUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE
9 nBuxkeHue. ['papuyeckoe onvcanue https://m.edsoo.ru/
PaBHOMEPHOTO MPSAMOJIUHENHOTO ZNKXPSMEF
IBIOKECHUSA
10 CrnosxeHue niepeMeIeHni u
cKkopocrel. Pemenue 3agau
HepaBHomepHoe qBUKEHHUE.
MrHoBeHHast CKOPOCTb.
11 Vckopenune. [Ipamonnaeinoe Dlipes o
p - 1p YKQTQRS20
JBHKEHHE C TIOCTOSTHHBIM
YCKOPEHUEM
I'padpuueckoe onmcanue
12 . https://m.edsoo.ru/
OPSIMOJIUHENHOTO IBUKCHHUS C
p 8 N321FH2L1
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHne. Y CKopeHue
13 CBOOOIHOTO MajieHusI. 3aBUCUMOCTh https://m.edsoo.ru/

KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS
OT BPEMEHH U UX rpaduKu

UYVYXC8ID




JIBmxeHue Tena, OPOIIEHHOTO MO/

https://m.edsoo.ru/

14
YIJIOM K TOPU30HTY W6B8TSPKM
KpuBosnHeliHOE 1BUKEHHE.

JIBM>KEHUE 110 OKPYKHOCTH.

15 VYrnoBas u JIMHEHAsA CKOPOCTb. https://m.edsoo.ru/
ITepuon m yacrora. SGZQQF5H2
L{eHTpOCTpEMHUTEBLHOE U MOJIHOE
YCKOpEHHE

16 KonTponbHas pabota no teme https://m.edsoo.ru/
"KunemaTtuka" DP1XR9HJI
[Tepssiii 3akoH HetoTOHA.

NuepuunanbHble CUCTEMBI OTCUYETA.
17 [TpuHIIUIT OTHOCUTENBHOCTH hetps://m.eds00.1u/
PUHiL 8FO42H1L2
INanunes. HemnepruanbHbie
CHCTEMBI OTCUETA

13 Cuita. PaBHOEHCTBYIOIIAS CHJTIA. https://m.edsoo.ru/
Bropoii 3akon Herotona. Macca 2QC075VDL

19 B3aumopeiictBue Ten. Tpetuit https://m.edsoo.ru/
3akoH HproToHa NAD4VZADH
[TpyHIMDI Cyneprno3uIu CUJL.

20 P: eHIe say . P a CHEHIE https://m.edsoo.ru/

HIEHUE 3a]a4 Ha IPUMEHEHH MOI163A50
3akoHOB HbroTOHA
3aKOH BCEMHUPHOTO TATOTEHUS.
21 OKBUBAJICHTHOCTH IPABUTANIMOHHON butps://m.edsoo.ru/
. fpapuTal AE40LUZYB
Y UHEPTHOU MacChl
22 Cuna TsKeCTH M YyCKOpEHHe https://m.edsoo.ru/




C¢BOOOIHOTO ITaCHUS

36L.BC4ZQJ

JIB>keHre HeOeCHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB.

https://m.edsoo.ru/

23
IlepBasg kocMHUYeCKask CKOPOCTb. F756CAPFB
3akonsl Kerepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec https://m.edsoo.ru/
TeIa RV3SSWO081
Cuna tpenus. [Ipupona u BuabI cun
25 TpeHusd. /[BUKeHUE B KUJIKOCTA U https://m.edsoo.ru/
rase ¢ y4€éToM CHJIbI UP3KXCTQU
CONPOTHUBIIEHUS CPEbI
%6 Hasnenue. ['mapocrarnueckoe https://m.edsoo.ru/
nasienue. Cuna Apxumena SWDUEVCO2
AOCONIOTHO TBEPJIOE TEIIO.
27 IlocTynarenbHOE U BpalaTeabHOE ttps://n.edso0.n/
yHaTel pattaret UVIUYVE7Y
JBUKEHUE TBEPJOTrO TeJla
78 MOMEHT CHJIbl OTHOCUTEIBHO OCH https://m.edsoo.ru/
BpaieHus. [1neqo cuibl AY2DMXMKR
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTn https://m.edsoo.ru/
Tesa. Y CIOBUs PaBHOBECHS VF9EBAR78
TBEpAOTo Tesa. Buabsl paBHOBECUS
30 p https://m.edsoo.ru/
elIeHue 3a1a4 SOEPZXMR
31 KonTponbHas pabota no teme https://m.edsoo.ru/
4IHS90LZD

" InHamuka. CTaTuKa TBEPJIOTO




Tema"

NMitynsc MaTepUaIbHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYEK.

https://m.edsoo.ru/

32 €HTP MAacC CUCTEMBI
Henp 3PBMZ3HII

MaTepUAIbHBIX TOYEK. Teopema o
JBIDKEHUHU LIEHTPa Macc
WMty bc cuiibl 1 U3BMEHEHHE

33 UMITYJIbCA Tela. 3aKOH COXPaHEeHU https://m.edsoo.n

y ' P INJW8O116

uMItysbca. PeakTuBHOE JBUXKEHUE
MoMeHT uMITyJIbca MaTepUaIbHON

14 touku. [Ipencrasnenue o https://m.edsoo.ru/
COXpaHEHUHM MOMEHTA UMITyIbCa B CHS9DBR41
LHEHTPAJIbHBIX MOJISAX

35 PelleHe 3a1a https://m.edsoo.ru/

IIEHU q
a 224025Z6M

PaboTa cuiisl Ha MajJIOM U Ha

36 KOHEYHOM MEPEMELICHUH. https://m.edsoo.ru/
['paduueckoe npencraBieHue B7N1YBPIN
paboThI CHITBI. MOIITHOCTH CHITBI
Kunerunueckas sneprus. Teopema

37 06 H3MCHE B eCKO https://m.edsoo.ru/

U3MEHEHUN KUHETAY "
. NSQCCIEIM

SHEPTrUU MAaTePUATBHOU TOUKU
[ToreHuunanpHbBIE U

13 HEMOTECHIIUAIbHBIC CUIIBI. https://m.edsoo.ru/

ITorenumansHas sHeprus. Bropas
KOCMHYECKAsi CKOPOCTh

BHTO9W4CQ




Tpetbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITHATHHBIX
CHJI C U3MEHEHUEM MEXaHUYECKON

https://m.edsoo.ru/

39
SHEPrHH CHCTEMBI Tell. 3aKOH 66P2WGWS4
COXpaHEHUsI MEXaHUYECKOU
SHEPrUu
VYpyrue u Heynpyrue

40 CTOJIKHOBEHUS. Y paBHEHHUE https://m.edsoo.ru/
bepnynnu mis uaeansHOU OIC610GSF
KUIKOCTH

A1 KonTponbHas pabota no teme https://m.edsoo.ru/
"3aKOHBI COXpaHEHHS B MEXaHUKe" SO90PC322
Pas3Butue npencraBieHuil o

49 npupojie TemioThl. OCHOBHBIE https://m.edsoo.ru/
nonoxenus MKT. uddysus. 0ZTXY71SW
bpoyHOBCKOE IBUKEHME
CrpoeHue ra3000pa3HbIX, KUIKUX

43 Y TBEPIBIX TeJ. Xapakrep https://m.edsoo.ru/
NBIDKEHUS U B3aUMOEHCTBUSA UX8FMV2CU
4acTHUL] BELIECTBA
Macca u pazmepsl MOJIEKYJI

44 (aromo). KomuuecTso B Ba https://m.edsoo.ru/

omoB). KonnyecTBo BemiecTsa. SFCL7ZUUO

[TocTostHHas ABoraapo

45 Temneparypa. Termiosoe https://m.edsoo.ru/
paBHoBecue. [Ikama Ilenscust SDOFUFGIL

https://m.edsoo.ru/
46 Pemenue 3anau S —

EGRV58DIF




https://m.edsoo.ru/

47 Wneanbuerii rasz. I'a30BbIe 3aKOHBI 01MOXOV4B

43 YpaBHenue Menpeneena- https://m.edsoo.ru/
Knaneiipona. Pemenue 3agau TJRAZ800OM4

49 AOconroTHas TemrepaTrypa. 3aKoH https://m.edsoo.ru/
JlampToHa 27RGL3V1G
N3omnporieccsl B U1eaIbHOM Ta3e C

50 https://m.edsoo.ru/
IMOCTOSIHHBIM KOJIHYECTBOM UQYISUVODW
BelllecTBa
['padmyeckoe mpencTaBiIeHUe

51 ' https://m.edsoo.ru/
M30IPOIIECCOB: U30TEPMa, U30X0Pa, W 1LCSSP]4
n3zobapa

https://m.edsoo.ru/
52 OcnoBHoe ypaBHeHue MKT E6STLSWXG
53 Pellierie 3ama https://m.edsoo.ru/
CHICHHE 3371 8U427HIY]J

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHYECKON CUCTEMBI CO

54 o o o https://m.edsoo.ru/
CpeHel KHHETUUECKON sHEepruei NGETZOLDZ
MOCTYMATEIBLHOTO TEMIOBOTO
IBHIKEHUS €€ JaCTHI]

55 O060011IeHNE U CUCTEMATHU3ALUS https://m.edsoo.ru/
sHauui mo teMe "OcuoBel MKT" EDMS5ZTZCY

56 KonTponbhas pabota no teme https://m.edsoo.ru/
"OcuoBsr MKT" LTSZA1JQ7

57 TepMoauHamMHuuecKasi CUCTEMA. https://m.edsoo.ru/




3agaHue BHEIIHUX ycioBui s T/

cucTeMbl. BHeNIHNE U BHYTpEHHHE
napametpsl. [Tapametpsr T/]
CHUCTCMBbI KaK CPCIHUC 3HAYCHUSA
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

4L636LXVZ

HyneBoe Hauano TepMOAMHAMUKHY.
Camonpoun3BOIbHAs peTaKcanus

https://m.edsoo.ru/

>8 TJ1 cucteMsl K TEMJIOBOMY LYMWVLIJRP
PaBHOBECHIO
Mozex iaeaeHoro rasa a https://m.edsoo.ru/
59 TEPMOIMHAMUKE. Y(EJIOBH;I FOOVOOKOS
PUMEHUMOCTH 3TOM MOJENU
¥pasneiie Merencera- https://m.edsoo.ru/
60 KﬂaneﬁpOHva U BBIpAXXECHUE IS TZIUGWSMZ
BHYTpPEHHEH 3Heprun
BeIpaxxeHue 11 BHyTpEeHHEN
SHEPrUM OJHOATOMHOIO
61 UJCAIBHOTO rasa. lﬁtltt;(sé/zr?'segioo'm/
KBasucrarnueckue u -
HECTaTUYECKUE TIPOLIECCHI
OnemeHTapHas paboTa B
62 TepMoAuHaMUKe. Beruncienue https://m.edsoo.ru/
paboThI 1o rpaduKy mnporecca Ha YHE1589A1
pV-nuarpamme
63 Tennonepenada kak croco6 https://m.edsoo.ru/

U3MEHEHHUs] BHYTPEHHEH dHepruu

BDNSGEKP7




T/l cuctembl 6€3 coBepIICHUS

paboThl
64 KonBekuys, TemIonpoBoIHOCTD, https://m.edsoo.ru/
U3JIy4YeHUEe MATOETSS
KonuvecTBo TEMaoTHI.
TermnoéMkocTs Tena. Y aenbHas u
65 N https://m.edsoo.ru/
MoJIsIpHast TEMII0EMKOCTH ROASBF905
BELIECTBA. Y J€NIbHAs TEIUIOTa
CropaHus TOIINBA
66 Pacuér xonuuecTsa TEIUIOTHI U https://m.edsoo.ru/
TeIJIonepeaaye B4NQ2B026
67 [Tonsitue 06 agrabaTHOM Mpoliecce. https://m.edsoo.ru/
[TepBblii 3aKOH TEPMOAMHAMUKH SQXBMXFYN
KonuuecTBo TerioTsl U paboTa Kak
68 MepBbl U3MEHEHUS BHYTPCHHEH hitps.//m.cdsoo.u/
P yip SOW3F1X49
suepruu T]I cuctembl
Bropoii 3ak0H TepMOIMHAMUKHY IS
69 PaBHOBECHBIX X HEPABHOBECHBIX https://m.edsoo.ru/
nporieccoB. HeobpatumocTs 3BEBSKQ8G
MPUPOJIHBIX IIPOLIECCOB
70 IIpuHIUIIBI 1EWCTBUS TEIUIOBBIX https://m.edsoo.ru/
marwH. KIT/] Z25PJPKKU
71 MakcumanbHoe 3Hauenne KI1/I. https://m.edsoo.ru/
[Tuxn Kapno ATFSEOKO
https://m.edsoo.ru/
72 Pewenne 3anau

0QIVD6XIT




DKOJIOTUYECKUE ACTIEKTHI
HUCIIOJIB30BaHUA TCIIJIOBBIX

https://m.edsoo.ru/

73 .
nsurareseil. TemnoBoe ZIFEWQ2SV
3arpsA3HEHHUE OKPYKAIOILIEH CPe/Ibl
74 Pelenne 3a1a https://m.edsoo.ru/
[LIEHU q
A UYVVIT878
O000111eHrEe U cCUCTEMAaTU3 AU
75 3HaHui 1Mo TeMe "TepMoamHaAMUKA https://m.eds00.n/
pMOZL ' A6UQLWIEB
TenmoBbie MaIIUHBL"
KoHnTtponbHas pabora 1o Teme
76 "TepmonuHaMuka. TeInioBbIE hitps::im.edsoo.rul
PMOJ . X4AG7PJV]
MalIuHe!"
[TapooGpa3oBanue U KOHIACHCAITHS.
77 VcnancHue ey, Ve a https://m.edsoo.ru/
apeHne U KUIeHue. JIbHAS
p A W4505S1GQ
TEIJIOTa MapooOpa30BaHUs
Hacrlenable 1 HEHACKIIIEHHEIE
napsl. KauecTBeHHast 3aBUCUMOCTD
IUIOTHOCTH U JaBJIEHUSI
73 HACBIIIEHHOIO I1apa OT https://m.edsoo.ru/
TEMIIEPATYPHI, UX HE3ABUCUMOCTH SI0XNZKD1
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCHUMOCTB TEMIIEPATYPBI
KHAIIEHUS OT JABJIEHUA B KUIKOCTHU
79 BraxsocTs Bo3ayxa. AGComOTHas https://m.edsoo.ru/
¥ OTHOCHUTEJbHAs BJIIAXKHOCTH RONGWOZS
https://m.edsoo.ru/
80 Pemenue 3amaa

PKAPBXZGT




TBépnoe teno. Kpucrammueckue u

https://m.edsoo.ru/

81 aMoP(i)HHe Tena. AHU30TPOIHUS VCMZ29IGZ
CBOMCTB KpHUCTAJUIOB
IInaBnenue u KpucTajIn3aus.

82 VY aenbHas TEMI0Ta TUIABICHUS. hitps://m.eds0.1u/

WYHIC81KN
Cyb6numanus
Hedopmarun TBEpIOTO TENA.

23 Pactsxenue u cxatue. Casur. https://m.edsoo.ru/
Monyne FOnra. Ilpeaen ynpyrux 96IUIDFRU
nedopmaruit
TermoBoe pacliMpeHne KUAKOCTEN

24 U TBEPIBIX TeJl. AHTapMOHU3M https://m.edsoo.ru/
TEIUIOBBIX KOJIEOaHUHA YaCTHII 1RI1740Q0N
BEILECTBA

25 [TpeoOpa3oBanue sHEPrUU B https://m.edsoo.ru/
($ha30BBIX TIEpEex0aax UUJQYTXYF

86 YpaBHeHUE TEIJIOBOTO OanaHca hitps://m.cdso0.u/

SCVIKKTMW
27 Pemere 3amas https://m.edsoo.ru/
2L.7HENBQ2
IToBepXHOCTHOE HATSKEHUE.

23 Kanwnnspusle sBnenus. /lapnenne https://m.edsoo.ru/
II0J1 UICKPHUBJICHHON ITOBEPXHOCTHIO Z9FYINI4U
wuakoctu. opmyna Jlamnaca

89 O00011eHNEe U CHCTEMATU3 AU https://m.edsoo.ru/

3HaHUMU 110 TeMe "ArperaTHble
cocTosAHUs BelecTBa. Pa3oBble

V3TS29GT9




nepexoanr”

KonTponbHas pabota no teme

https://m.edsoo.ru/

90 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. BTES7DDIP
dazoBble epexos!"
OnexTpusanus Tea u eé
IIPOSIBIEHUS. DJIEKTPUUECKUN

91 https://m.edsoo.ru/
3aps/. [[Ba Buaa 3neKTpUUECKUX ESVIORBVX
3apsan0B. I[IpoBogHuKY,
JTURJIEKTPUKHU U TOJTYTIPOBOJHUKHU
OneMEHTAPHBIN ANEKTPUIECKUI

9 sansUL 3KOH COXDAHCHIS https://m.edsoo.ru/

L P QITV6HKTQ

AJIEKTPUYECKOTO 3apsaaa

93 B3anmoneicTeue 3apsioB. https://m.edsoo.ru/
Toueunsie 3apspl. 3akoH Kyiona HM8AKQY47

94 p https://m.edsoo.ru/

eLIeHUE 3a1a4 XCFAVSSHK

Onexrpuueckoe noie. Ero

95 €MCTBUE Ha AEKTPUUECKUE hitps.//m.edsoo.ru/
A P EF3CURT2W
3apsbl
Hanpsk€HHOCTE 371EKTPUUECKOTO
nosist. [IpoOuelit 3apsia. Jlnaum

96 . https://m.edsoo.ru/
HaNPsKEHHOCTHU DIIEKTPUYECKOTIO OKBCOFP9X
noJist. OTHOPOJHOE 3JIEKTPUUYECKOE
nojue

97 IloTeHnmaasrHOCTD https://m.edsoo.ru/

SJICKTPOCTATHUYCCKOT'O ITOJIA.

JAHEFATR




Pa3HOCTE MOTEHIATIOB U
HarpsHKeHUE

IloTeHnmanbHas SHEPrus 3apsaa B
JIIEKTPOCTATUYECKOM IIOJIE.

https://m.edsoo.ru/

98
IToTeHman 3J1eKTpOCTaTUYECKOTO YODNXEN9Z
0JIAA
CBs13p HANPSPKEHHOCTHU NOJIS U

99 https://m.edsoo.ru/
Pa3HOCTHU NOTEHIIUAJIOB IS IWNOFLPOY
AJIEKTPOCTATUYECKOTO OIS

100 ITpuHun cyneprno3unun https://m.edsoo.ru/
ANEKTPUUYECKUX TTOJIEN WS1GYR4I3

101 | Pewenue sanau https://m.edsoo.ru/

A 2630Y5063

102 ITone Toueunoro 3apsana. Ilose https://m.edsoo.ru/
PaBHOMEPHO 3apsKEHHOU cdepsl BGX3JCTAQ
I1one paBHOMEPHO 3apsKEHHOTO 110

103 00bEMy mapa. ITose paBHOMEpHO https://m.edsoo.ru/
3apsKEeHHON OECKOHEYHOU L41L.5W448T
IIJIOCKOCTH
IIpoBogHUKY B

104 https://m.edsoo.ru/
JJIEKTPOCTATUYECKOM II0JIE. 6GVPT1B38
VYcnoBue paBHOBECUS 3aps10B

105 JMPNEeKTPUKY U TIOTYITPOBOJHUKH B https://m.edsoo.ru/
AJIEKTPOCTATUYECKOM I10JIE 3G6DWKG21

106 | KonaeHncarop. D1eKTpOEMKOCTb https://m.edsoo.ru/

KOHJICHCATOpa. DJIEKTPOEMKOCTh

GHLGD8&3X7




IIJIOCKOT'O KOHJACHCATOPa

[TapannensHOE cCOeqUHEHNE

https://m.edsoo.ru/

107
KOHJEHCAaTOPOB 60WN27ZDHS&
108 IlocnenoBarenrHOE cOeNMHEHNE https://m.edsoo.ru/
KOHJIEHCATOPOB OZ9EPI4LY
109 OHeprus 3apsHKEHHOTO https://m.edsoo.ru/
KOHJIEHCaTOpa SW376XS21
1ol p https://m.edsoo.ru/
eHIeHUE 3a1a4 NLHAFISYY
11 JIBr>KeHUE 3apsyKEHHON YacTULIbI B https://m.edsoo.ru/
OZHOPOIHOM JJIEKTPUUECKOM 1071 9PGVSYOWG
2l p https://m.edsoo.ru/
eHIeHuEe 3aa4 UXTIUSMXW
O060011IeHnEe U CUCTeMAaTH3aIUs
113 Y — https://m.edsoo.ru/
3 0 TeMe EKTPUUYECKOE YCIRPYCGA
nonue"
114 KonrponbHas pabora no reme https://m.edsoo.ru/
"OnexTpuueckoe nosue" WRQGZBRF7
Cuna toka. [TocTosiHHBIN TOK.
15| v https://m.edsoo.ru/
CJIOBUS CYILIECTBOBAHHUS L8LEAKUVS
IIOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA
116 Hcrounnku Toka. Hanpsokenue u https://m.edsoo.ru/
911C RUFC4YTDO
117 3akon OMa JJ1s yyacTKa LEMH. https://m.edsoo.ru/
DNEKTPUUECKOE CONTPOTUBIICHUE 64VZXZ2GP
118 | 3aBUCHMMOCTB CONPOTUBIEHUS https://m.edsoo.ru/




OIHOPOJHOTO IMMPOBOAHUKA OT €TI0
JJIMHBI U TIOIIAaAU IMOIICPEUYHOTO
CCUCHUA

KE2FEN35X

VY enpHO€E CONPOTHUBIICHHE

https://m.edsoo.ru/

119
BellecTBa. Pemrenue 3agaa Y4ZTZRZAI
[locnenoBarenbHOE, MapauiebHOE,

120 https://m.edsoo.ru/
CMEIIaHHOE COSIUHEHNE VE3TERCKS
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX

121 - https://m.edsoo.ru/
anekTpuueckux nenei. [Ipasua OOHIPIPRF
Kupxroda

https://m.edsoo.ru/

122 | Penrenue 3amau LXRB618PO

123 Pabora anekTpuueckoro Toka. https://m.edsoo.ru/
3akon Jxoyns —Jlenna PLTTBZGPC

https://m.edsoo.ru/

124 | Pemrenue 3amau REJHOGRY6
MOUIHOCTB 3JEKTPUUECKOTO TOKA.

125 T https://m.edsoo.ru/

eIUI0Bast MOIIIHOCTD, BEIIEIsIEMast CONEPSIIH
Ha PE3UCTOpE
https://m.edsoo.ru/

126 | Pemrenue 3amau 90KODGTHY

127 OJ1C u BHyTpEeHHEEe CONPOTUBIICHUE https://m.edsoo.ru/
HCTOYHHKA TOKa MGCEWIVUL

128 3axox Oma [y [IOJIHOH https://m.edsoo.ru/

(3aMKHYTOM) 2JIEKTPUYECKOM 1IEMHn

XQP3R9DK4




https://m.edsoo.ru/

129 | Pemenue 3amau XDAVLS3IL

130 | MomHOCTh HCTOYHHUKA TOKA bitps://m.cdsoo.rul

0WH2Q5J0S

131 | KopoTkoe 3aMbIKaHUE Diips:_ieddsoo.ar

IWFHKYNVF

132 Konzaencarop B 1ienu mocTOSTHHOTO
TOKa

133 | Pewenue saxau https://m.edsoo.ru/

52K77JPDT

134 Pemenue 3ama4 no teme https://m.edsoo.ru/
"TlocTOsTHHBIN 3JIEKTPUYECKUI TOK" 5175121DC

135 Pemenue 3ama4 no teme https://m.edsoo.ru/
"ITocTOSIHHBIN 3IEKTpUYECKUM TOK" DX6SFSQSI

136 Pemenue 3aay 1o reme https://m.edsoo.ru/
"ITocTOSIHHBIN 3MEKTpUYECKUM TOK" K835ESINT
O060011IeHIEe U CUCTeMAaTH3aIUs

137 | 3HaHuii no teme "[locTOSHHBIN https://m.cdsoo.rul

WXUITRUCS
AJIEKTPUYECKUl TOK"

138 KonrponbHas pabora no reme https://m.edsoo.ru/
"TlocTOsIHHBIN 3JIEKTPUYECKUM TOK" 7S4PGOQHP
DneKTpuyecKas MpoBOAUMOCTh

139 Pa3JIMYHBIX BEILECTB. https://m.edsoo.ru/
DJIEKTPUYECKUI TOK B METaslIax. DV219CC72
CBepxnpoBoIUMOCTb

140 | DnexTpuyeckuil TOK B pacCTBOPAX U https://m.edsoo.ru/




paciuiaBax 3JIEKTPOJIUTOB. 3aKOHBI
@apages 1S AIEKTPOIU3a

36L.9OKOEE

DNIeKTPUYECKUI TOK B rasax.

https://m.edsoo.ru/

141 s MEDWMLCJ6
142 DNEeKTPUUECKU TOK B BaKyyMe. https://m.edsoo.ru/
BakyymHbIe ipu6opbI HNIAJ5B73
143 DJIEKTPUYECKUH TOK B https://m.edsoo.ru/
MOIYIPOBOJHUKAX S6KAVJECB
https://m.edsoo.ru/
144 | TlomynpoBOAHUKOBBIE IPUOOPHI EKLROTDAX
DU3NYECKUN IPAKTUKYM I10 TEME
"N3MepeHue CUibl TOKa U
HaNPsDKEHUS B LIENH IIOCTOSHHOTO
TOKA IPY NOMOIIIM aHAJIOTOBbIX U
145 U(PPOBBIX U3MEPHUTETBHBIX https://m.edsoo.ru/
npubopoB" uiaKn "3HAKOMCTBO C YISA508SQV
¢ poBoi 1abopaTtopueit mno
¢uzuke. [Ipumepsl usmepenus
($u3nUeCKUX BETMYUH MPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"
@u3nyeCKHUil MPAKTUKYM 110 TEME
"H3y4yeHne HepaBHOMEPHOTO https://m.edsoo.ru/
146
JIBVDKEHUS C LEBIO OIpEIEIICHUS CN3FHCY&3
MI'HOBEHHOM ckopoctu"
147 | ®usnyeckuil NPakKTUKyM IO TEME https://m.edsoo.ru/

"N3mMepeHne yCKOpeHHUs Mpu
IPSIMOJIMHEHOM

70Y40Y610




PaBHOYCKOPEHHOM JIBI>KCHHUH T10
HAKJIOHHOM IIJIOCKOCTHU' MIIH
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBIDKSHUN"

148

@uU3NYECKH MPAKTUKYM II0 TEME
"N3MepeHne yCKOpeHus
¢BOOOIHOTO ITageHus" Win
"N3ydyeHue nBUKEHUS Tena,
OpOIIIEHHOTO TOPU30HTAILHO"

https://m.edsoo.ru/
87JADYSZ2

149

@U3NYECKHUN MPAKTUKYM II0 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJ1yJIIO CKOPOCTBIO" WIIN
"NccnenoBanue 3aBUCUMOCTH
nepuojaa ooparieHus KOHHYECKOro
MasiTHUKA OT €ro MapaMeTpoB"

https://m.edsoo.ru/
DY1D4C16J

150

@U3NYECKHUN MPAKTUKYM II0 TEME
"N3MepeHune paBHOAECHCTBYIOLIEH
CWJIBI IPU ABMXKEHUU OpycKa 1o
HAKJIOHHOM MmIockocTu" uiu
"IIpoBepka runoressl 0
HE3aBUCHMOCTH BPEMEHU
JBYDKEHUS OpycCKa 110 HAKJIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT ero Macchl"”

https://m.edsoo.ru/
ZTO0FG6J4U

151

@uU3NYECKHN MPAKTUKYM II0 TEME

https://m.edsoo.ru/




"NccnenoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B
NpyXUHE U Pe3UHOBOM 00pa3slie, OT
ux nedopmanun" win "Uzyuenue
JBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTON
yepe3 JIETkuid 010K"

UL391C4QD

152

@uU3NYECKH MPAKTUKYM 10 TEME
"Nzmepenue koadduirerta
TPEHHUS 110 BEJIUYUHE YTIIOBOTO
ko3 pureHTa 3aBUCUMOCTH
Frp(N)" niu "UccnenoBanue
JBUKEHHsI OpyCKa [0 HaKJIIOHHON
TUIOCKOCTH C MEPEMEHHBIM
Koa(hpurmeHToM TpeHus" uimn
"N3yueHune nBUKEHUA Irpy3a Ha
BaJly C TpeHUEM"

https://m.edsoo.ru/
78PFNYOAZ

153

@uU3NYECKH MPAKTUKYM II0 TEME
"UccnenoBanue yciaoBuid
paBHOBECHS TBEPAOTO TEIA,
MMEIOILIETO OCh BpalleHus" Win
"KoHcTpynpoBaHue KpOHIITEHHOB
Y pacuéT CUJl ypyroctu'" uiu
"N3ydyeHue ycTon4MBOCTH
TBEPAOTO TEJIA, UMEIOILETO
101 1b OOpHI"

https://m.edsoo.ru/

MIOQT27R6

154

@uU3NYECKH MPAKTUKYM 10 TEME

https://m.edsoo.ru/




"N3mepenne ummyJsibca Tena 1no
TOPMO3HOMY ITyTH" WK
"NU3MepeHne CUibl TSITM, CKOPOCTH
MOJIEIIN IEKTPOMOOHIIS U
MOIITHOCTH CHJIBI TATH" WIIN
"CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJla ¢ UMITYJIbCOM CHJIbI" WK
"HccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KMHETHYECKOM SHEPTUH Tella Mo
TOPMO3HOMY ITyTH"

FZOCNRGTA

@uU3NYECKH MPAKTUKYM II0 TEME
"U3ydyeHue u30TepMUYECKOro
nporecca (PeKOMEHI0BaHO
UCTIONB30BaHUE IUPPOBOI

https://m.edsoo.ru/

155 | maGoparopun)" uiam "I/'I'SyquI/Ie T66KACKZG
M30XO0PHOTro Ipoluecca” uin
"N3yuenune nzobapHoro mporecca'
n "lIpoBepka ypaBHEHUS
COCTOSAHHUS"
156 | ®usnyeckuii MPaKTUKYM IO TEME https://m.edsoo.ru/

"U3mepenue yaenbHou
TEINIOEMKOCTH" MIIH
"UccnenoBanue npouecca
OCTBHIBaHHUS BellecTBa" WM
"UccnenoBanne agnadaTHOIO

PPBTS0U4D




npornecca’ wim "M3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS KUAKOCTEH"

157

@uU3NYECKH MPAKTUKYM II0 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIAPEHUS KUJKOCTEN" WIIH
"U3mepeHue yaenbHOM TerIoThl
raByieHus apaa” win "M3ydyenue
CBOICTB HAChIILIEHHBIX ApOB" WU
"N3mepenne abcomroTHOM
BJIQ)KHOCTH BO3]lyXa U OLIEHKa
Macchl IapoB B MOMEILEHUN".
N3mepenne kodddurmenta
MOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/
0ZA5PMDO07

158

OU3NYECKUN TPAKTUKYM T10 TEME
"HaGmronenue mpeBpalieHus
SHEPrUH 3apSHKEHHOTO
KOHJIEHCATOPa B SHEPTHIO
W3JIyYEHHUs CBETOIMO A" WITN
"N3ydyeHue npoTekaHus TOKa B
LeMH, coziepKallei Konaencarop"
unu "Pacnpenenenue pa3HOCTU
MNOTEHIMAIOB (HAMPSDKEHMsST) IpU
MOCIIe0BATEILHOM COETMHEHUHN
KOH/IEHCAaTOpOB"

https://m.edsoo.ru/
5BPTN1YZU




@uU3NYECKH MPAKTUKYM 10 TEME
"HccnenoBaHue cMEIIaHHOTO
COEJIMHEHHUS PE3UCTOPOB" WUIH
"U3mepeHue yaenbHOro

https://m.edsoo.ru/

159
COINPOTHUBJICHUS TPOBOJHUKOB" WIIH UAIS3VVKE
"UccnenoBanue 3aBUCUMOCTH CHJITbI
TOKa OT HaNPSHKEHUS 1JIs1 JIaMITbI
HaKaJIMBAHUS"
@uU3NYECKHUN MPAKTUKYM II0 TEME
"HaGmronenue annekTponusa’ wim
"Usmepenne 3apsiaa
160 OHOBAJIEHTHOI'O HOHA" WIIN https://m.edsoo.ru/
"UccnenoBanue 3aBUCUMOCTH 72JJ3YC6L
CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temnepaTtypbl" win "CHITHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"
PesepHbIif ypok. O6001IeHHE
161 | cncremarmsa SHAHMI 110 TeMe https://m.edsoo.ru/
HMCTEeMaTH3aIUs 3HAHUH 110 TEM
1 LQO93MS5SQ
"Kunematuka"
PesepHbIii ypok. O60011eHHE
162 | encrematusa SHARMI 10 TeMe https://m.edsoo.ru/
McTEeMaTU3aIus 3HaHUM 110 TeM
1 S7CSIUFMI
"InHamuka"
PesepBHbIit ypok. O00011IeHNE 1
163 | cncrematusa SHARMI 110 TeMe https://m.edsoo.ru/
McTeMaTU3alus 3HaHUM 10 TeM
: B | XVUMKRX6N
Craruka TBEpaOro Tena
164 | Pesepsublii ypok. O600mEeHne 1 https://m.edsoo.ru/

CHCTEeMaTHU3alus 3HaHUHI 110 TeMe

C37TWXULT2




"3aKOHBI COXpAHEHHS B MEXaHUKe"

165

PesepBHbIif ypok. O0001IeHNE 1
CUCTeMAaTH3alus 3HAHU 110 TeMe
"OCHOBBI

https://m.edsoo.ru/

. 3PBKBKI6D

MOJIEKYJIIPHOKUHETUYECKOU
Teopun"
PesepBHbIii ypok. O600mIeHNE U

166 cucTeMaTHu3amus 3HaHUH 110 TeMe 1 https://m.edsoo.ru/
"TepmoanHaMmuka. TernnoBbie 1ZZC67VF1
MAaIIUHLL"
PezepsHslil ypok. O6001eHune u

167 cucTeMaTHu3amus 3HaHUH 110 TeMe 1 https://m.edsoo.ru/
"ArperatHble COCTOSIHUS BEIIECTBA. 1YSH3LOLN
da3zoBbIe niepexoabl"”
PesepBHbIii ypok. O6001IeHNE U

168 | cucTemaTuzanys 3HaHUHU IO TEME 1 hitps.//m.edsoo.u/

. URWBSCULE

"DnexkTpuueckoe mnoie"
PesepHbIii ypok. O6001ICHHE T

169 CHCTEMATIS SHAHMI [0 TeMe | https://m.edsoo.ru/

HACTEMATH I;II/ISI HAHWMH 11 TVM ANCOULLOV

"TlocTOsIHHBIN 3JIEKTPUYECKUM TOK"
PesepHbIii ypok. O6001IeHNE H

170 . | https://m.edsoo.ru/
cUCTEMAaTHU3alUs 3HaHUH 110 TEME WZ02PRIG]
"Toku B pa3InuHbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPO'PAMME




11 KJTACC

HaIlpaBJICHUE U MOJYb.
JIBr>keHue 3apsHKeHHON

N KosnyecTBO 4acoB DJIeKTPOHHbIE
A Jlata uudposbIe
n/ | Temaypoxa KonTtpoJubHbie IIpakTH4eckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
n padoTsbI padoTbI
pecypchl
B3anMoelicTBHE IIOCTOSHHEBIX
MAar"HuToB U IIPOBOJHUKOB C | https://m.edsoo.ru/
TOKOM. MarHutHoe mnouie. HO05J3PQ24
I'unoreza Ammnepa
BekTop MarHuTHOW UHAYKIWH.

) [IpuHun cynepno3unuun 1 https://m.edsoo.ru/
MAarHUTHBIX noneu. JInnun O0YNNES7S0
MarHUTHOW UHAYKIWH

3 MarsuTtHO€ 10J1€e IPOBOJHUKA 1 https://m.edsoo.ru/
¢ TokoM. OnbIT Dpcrena F10ASACBX

4 Cuna Amrmepa, e ! https://m.edsoo.ru/
HaIpaBJICHUEC U MOYJIb 1JEDFSHEN

5 P 1 https://m.edsoo.ru/

elIcHHUE 3a1a4 RSOPKEZP4
[Ipumenenue 3akoHa Amrepa.
6 5 1 https://m.edsoo.ru/
JEKTPOU3MEPUTEIbHBIC SADACKSRE
npudOpbI
7 Cuna Jlopenua, eé 1 https://m.edsoo.ru/

6MB8YZE8TN




YaCTHUIIbI B OJTHOPOJHOM
MarHUTHOM ITI0JIe

Pemenune 3agau

https://m.edsoo.ru/

uHayKiuu Papanes

FWURORSOE
https://m.edsoo.ru/
9 PaGora cunel Jlopenna MTHD?3745
10 P https://m.edsoo.ru/
elIeHuE 3a1au GHSIAPHB
MarnurtHoe 1oJjie B BEIECTBE.
1 o https://m.edsoo.ru/
€ppOMarHeTUKH, napa- u W7HGOBK 70
IUaMarHeTHKU W7HGOBK70
OCHOBHBIE CBOWCTBA
12 (beppoOMarHeTHKOB. https://m.edsoo.ru/
[Ipumenenne 960J4E47D
(beppOMarHeTHKOB
13 Pemrenue 3agad mo reme https://m.edsoo.ru/
"MaruutHoe noje" 8JGTYNHT
14 Pemienue 3agad mo reme https://m.edsoo.ru/
"MarauTtHoe mose" MPCUALFIM
SIBneHue 3MeKTpOMarHuTHOM
15 I https://m.edsoo.ru/
I/IHI[yKLII/II/I; OTOK BEKTOpa VIBSKAUS9
MarHUTHOW UHAYKIUU
https://m.edsoo.ru/
161 S/C mapyxin 8TLELGTIZ
17 3aKOH 3JIEKTPOMarHUTHOM https://m.edsoo.ru/

TEOPOGAR3




Buxpesoe anekTpuueckoe

https://m.edsoo.ru/

18
noisie. Tokn Pyko IONVHOINK

19 OJ1C unaykuuu B https://m.edsoo.ru/
JBWKYIIHUXCS POBOJIHUKAX X00I3RAA1L

20 P https://m.edsoo.ru/

eleHue 3amad ZZTUBO2GC
https://m.edsoo.ru/

21 [IpaBuno Jlenna GIRNARYLO
NunyktuBHocTh. KaTyiika

2 https://m.edsoo.ru/
WHJYKTUBHOCTH B LIETIH A TWBAICTE
IMOCTOSIHHOT'O TOKa

” SBnenne camounaykiuu. JJ1C https://m.edsoo.ru/
CaMOMHTYKINH 99CECGMBH
DHeprusi MarHUTHOTO TOJIS

24 https://m.edsoo.ru/
KaTYIIKA C TOKOM. PSAXRHOGS
DIEeKTPOMArHUTHOE T0JIe

75 [ — https://m.edsoo.ru/

CHICHUE 3371 MAWTH1ZS0
O00011eHne 1

26 . https://m.edsoo.ru/
cUCTeMaTH3alis 3HaHUH 110 WZCMISBLO
Teme "DIeKTpoauHaMHuKa"

7 KonTponbHas pabota no teme https://m.edsoo.ru/
"DnekTpoarHamMuKa" NI9QLKI45Y
KomnebarensHast cucrema.

https://m.edsoo.ru/
28 CB0o0OOHBIE KOJIEOAHUS.

IMapmonnueckue konedaHus

R7D8WGSTQ




Kunematnueckoe u

https://m.edsoo.ru/

29 JTMHAMHYECKOE OITMCaHHe ) GlUGMOASP
KoIe0aTeIbHbIX IBMKEHUI
DHepreTu4yeckoe OMUCaHue.
BriBo nuHaMudeckoro
30 OIUCAaHUsI TAPMOHUYECKUX https://m.edsoo.ru/
KOJIEOaHUH U3 UX 3A83V2VLE
SHEPTETUYECKOTO U
KAHEMAaTUYECKOTO OIMCAHUS
. https://m.edsoo.ru/
31 Awmmuutya u ¢daza xojaeOaHmit [RUHIPMT1
[Tepuon 1 yactora KojgeOaHU.
[Teprox ManmbIx CBOOOTHBIX
1 KOJIEOAaHMHA MaTeMaTUYECKOI O https://m.edsoo.ru/
MasTHUKa. [lepuon BUSUSUF04
CcBOOOIHBIX KOJIEOAHUIT
MPY>KUHHOTO MasiTHUKA
3aryxaromue KojaeOanus.
33 B 6 https://m.edsoo.ru/
BIHY>KJICHHBIE KOJI€OaHus. TGTITWAUO
Pesonanc
https://m.edsoo.ru/
34 ABTOKOJIE0AHUS BWIKOUGVP
35 Pelerme sanat https://m.edsoo.ru/
A XPWCJI9CPJ
Ypok-koH(pepeHus
" P ep https://m.edsoo.ru/
36 MexaHuueckue KOJIe0aHus B

MY3bIKaJIbHBIX HHCTpyMEHTax"

DAYGBRUY]J




O000m1eHne 1
CUCTEMATH3aUI 3HAHUU 1O

https://m.edsoo.ru/

37
TeMe "MexaHUUeCcKHe SVIMHCHI10
KoneOanus"
DNeKTpOMarHUTHbIE
38 koneOanus. KonedaTeabHbli hitps://m.edsoo.y
) H5B2WS8APN
KOHTYP
®opmyna Tomcona. Csi3b
aMIUIATYObI 3apsiaa
39 KOHILGHZaTO alz: aMIUIUTYOOH hitps:fim.cdsoo.us
p y RHGLVVKQ5
CHJIBI TOKA B KOJIEOATEILHOM
KOHTYpE
3aKOH COXpaHEHUs! SHEPTUHU B
40 HIEAIHLHOM KOIe0aTeIbHOM hutps:i/m.edsoo.ruf
MMOIP2WON
KOHTYpE
3aTyxarouiue
3J€KTPOMArHUTHBIE
https://m.edsoo.ru/
41 KosieOaHus. BeiHyX1eHHBIE
4VHII3UMW
AJIEKTPOMAarHUTHBIE
KoeOaHust
[lepemennslit Tok. Pe3ucrop u
49 KOHJICHCATOD B LI https://m.edsoo.ru/
A p B 0G6JQHTOD
MEPEMEHHOTO TOKa
43 Karynika nHIyKTHBHOCTH B https://m.edsoo.ru/
LIETIA TIEPEMEHHOT0 TOKA 6P4EKO01H7
44 3akoH Oma g https://m.edsoo.ru/

AJIEKTPUYECKON e

P1FZDISQV




MEPEMCHHOI'O TOKa

MoOIHOCTh NEPEMEHHOTO
TOKa. AMIIUTYJHOE U

https://m.edsoo.ru/

5 JICACTBYIOIEE 3HAYEHNUE CUIIbI 6P4CXH152
TOKa W HANPSHKCHUS

46 Pe3onaHc B 3JIeKTpUYECKOU https://m.edsoo.ru/
Lenu AYQWXESRA

47 Pemenue 3ama4 https://m.edsoo.ru/

0CVLSMIOS
WneanbHbIi Tpanchopmarop.

43 [IpousBoacTso, nepenaya u https://m.edsoo.ru/
noTpebiIeHUe IITEKTPUIECKON F142U7UQR
SHEpPruun
DKOJIOTUYECKHUE PUCKU IIPU
IIPOU3BOJICTBE

49 anektposHepruun. Kynbrypa https://m.edsoo.ru/
HCIOJIL30BaHUA UYDMJDXZW
3JIEKTPOIHEPIUU B
MMOBCEIHEBHOM KU3HU

50 Permere 3aa4 https://m.edsoo.ru/

IR54QM6F2
5 Permere 3a1a4 https://m.edsoo.ru/
7UFPFF3KK
O0001eHne 1
57 crucTeMaTu3alus 3HaHUU 110 https://m.edsoo.ru/

TeMe "DIEeKTPOMarHUTHBIC
KoseOaHus"

I6YYY79EQ




Mexannuyeckue BOJHEI.

https://m.edsoo.ru/

53 XapakTepucTUKu OPEY ANBXC
MEXaHUYECKHUX BOJIH
54 Croi https://m.edsoo.ru/
BOMCTBA MEXAHUYECKUX BOJIH 4S50XKBUX
55 3 X https://m.edsoo.ru/
BYK. XapaKTepUCTUKH 3BYyKa UEH3ZVKKYV
uadpa3Byk 1 yiIsTpasByK.
56 1 (passyi u yLTpassy https://m.edsoo.ru/
YMOBOE 3a£p;13HeHHe 2AXDNLIP]
OKpYKaroIEe Cpeabl
57 P https://m.edsoo.ru/
elnIeHue 3aaad SWOOHEYAJ
DNEeKTPOMArHUTHbIE BOJHBI.
53 " https://m.edsoo.ru/
3yHenue EHMGUTOBG
AJIEKTPOMArHUTHBIX BOJH
DHeprus 3EeKTPOMarHUTHBIX
59 Croil https://m.edsoo.ru/
BoJyH. CBOMCTBA HOOHGOGYS
3J€KTPOMArHUTHBIX BOJIH
[IIxana 31eKTpOMarHUuTHBIX
60 BoJIH. [IpuMeHeHue https://m.edsoo.ru/
3JIEKTPOMAarHUTHBIX BOJIH B RZZBKEKVL
TEXHUKE U OBITY
[IpuHuuUIBl pagnocss3u U
TeneBuacHuA. Paguonokamus.
https://m.edsoo.ru/
61 DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKpY Karolei
Cpelibl

7KCCHOBNS




KonTponbHas pabota no teme

https://m.edsoo.ru/

62
"Kone6anus u BoyiHbI" NJT16HVEIL
63 Caert. 3aKOH MPSMOIMHENHOTO https://m.edsoo.ru/
pactpoCTpaHEHUS CBETA KSRDTMZWV
Pemenue 3amau Ha
64 [IPUMEHEHHUE 3aKOHA https://m.edsoo.ru/
IIPSIMOJIMHEWHOTO 3H2YI 4R41
pacrpocTpaHeHus CBeTa
Otpaxenue ceta. [lnockoe
65 Co https://m.edsoo.ru/
3epkaino. Cpepuueckoe TIX9ZBOSG
3epKaio
[Ipenomnenue cBera.
AOCONIOTHBIN U
OTHOCHUTEJIbHBIN NIOKa3aTelb
66 moenosteris. o https://m.edsoo.ru/
DCITOMICHITL LIOMHOE LNCHJ3MOR
BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIi yroi mojaHoro
BHYTPEHHETO OTPAXKEHUS
Pemenue 3agaq Ha
67 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/
OTPaXCHUS U TTPETOMIICHUS C4D3UDGG4
cBeTa
XoJ1 1y4deit B Ipu3Me.
Ay p . https://m.edsoo.ru/
68 Hucnepcus ceera. CoxXHBIN

cocTaB 0eJIoro cBeTa. HBCT

HYZWS63L2




JInn3el. @OKyCHOE pacCTOSIHUE

https://m.edsoo.ru/

69
M OIITUYECKas CUJia JIMH3bI SXWYEXTXM
[ocTpoenne nzoOpakeHuii B
0 https://m.edsoo.ru/
JIMH3aX U UX CUCTEMAaX. 6SRTDGAVT
VYBenuueHue JTUH3EI
Pemienue 3agad Ha
7 6 . https://m.edsoo.ru/
MOCTPOEHUE N300paKEHUM, YAGCOPWZX
MOJIy4aeMbIX C TOMOILBIO JINH3
7 r https://m.edsoo.ru/
J1a3 KaK OINTHYECKas cUcTeEMa OVMKI19EZ
Pewmenne 3amau. IIpeneinst
73 https://m.edsoo.ru/
HpI/IMeHI/IMOCTI/Iv OENIDYBRZ
r€OMETPUYECKON ONTUKH
74 CKopoCTh CBETA U METO/IbI €€ https://m.edsoo.ru/
U3MEPEHUT UCGBDSEVT
75 n o https://m.edsoo.ru/
HCIIEpCHS CBETA IVLZOFOS
76 ViErepdeperms caeta https://m.edsoo.ru/
PPEPEHLL ZOB6756KE
KorepeHTHBIE NCTOUYHUKH.
77 v 6 https://m.edsoo.ru/
CJIOBUS HAOIIOJCHUS HOXX3PSWN
MaKCHMYMOB U1 MUHHUMYMOB
78 P https://m.edsoo.ru/
elIeHue 3aaau SXOF3FNP3
https://m.edsoo.ru/
79 [Ipumenenue nuntepdepeHun S

HISQL6DM




https://m.edsoo.ru/

80 Hudpaxius ceera KPODING3ID

n(paKIUOHHAs PEIIETKA.

21 5 g)pBH uHa6J1 pHHH https://m.edsoo.ru/

CHOBHE HADITOAC V7S3Y95TQ
[JIaBHBIX MAKCHMYMOB

22 P https://m.edsoo.ru/

elIeHue 3aja4 LIGLZ3AWE

23 ITonepedHOCTH CBETOBBIX https://m.edsoo.ru/
BosH. [lonspusanus ceera TWKJKW3NH

24 P https://m.edsoo.ru/

eIICHUE 3a7a4 766EAFTDL

85 CBeTOBBIC SIBIICHHS B TPUPO/IC hutps://m.cdsoo.u/

pupon VIWOIR3ES
O600611eHue 1

26 . https://m.edsoo.ru/
CUCTEMAaTH3aLNs 3HAHUHU 110 ZOLZIMYC
teMe "OnTtuka"

%7 KonTponbhas padbota no teme https://m.edsoo.ru/
«OnTuka» WMVMIARQU
['panunpl npMEHUMOCTH

28 KJIACCUYECKON MEXaHUKH. https://m.edsoo.ru/
3aKOHBI JIEKTPOJUHAMUKY U GTO085PLA4
IPUHLIUI OTHOCUTEIBHOCTU

29 [TocTynatel cienuanbHOU https://m.edsoo.ru/
TEOPUU OTHOCUTEIIHLHOCTHU SSVLSW7WK

90 IIpocTpaHCTBEHHO-BPEMEHHOU https://m.edsoo.ru/

unTepBai. [IpeoOpazoBanus
Jlopenua. Ycnosue

TZFTXIX84




NPUIHHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ame]IeHre BpEMEHH U
COKpAIIeHUE UTHHBI

DHeprus U UMITYJIbC

https://m.edsoo.ru/

91
PEIATUBUCTCKON YaCTHUIIbI GPUPD6117
CBs13b Macchl ¢ SHEPTUEH U
92 AMITYJIbCOM PEIATUBUCTCKON Al b,
y P UOCTGTFMG
YaCTULIbI. DHEPIHsl OKOs
93 PaBHOBecHOe TemnoBoe https://m.edsoo.ru/
HU3JIyYeHUEe YWVZA9QO0OH
psS: . .
94 3akoH cMelenns Bunaa Apss Moo,
R1JD6DWAM
95 T'unoresza M. IInanka o https://m.edsoo.ru/
KBaHTax. @OTOHEI RW82CYU&9
https://m.edsoo.ru/
96 OHe ¢ hoToHA
prus 1 UMIyJiasc GOTOH 14SLLOJO7
dotordpdext. OnpiTer A. T
97 CroneroBa. 3aKOHBI s drabovi,
) NMA4VEIDIM
doroaddekra
VYpaBHeHue DitHIITEHA 17151
08 dotosdexra. "KpacHas https://m.edsoo.ru/
- P DOQYSU4GM
rpannna” Gotorddexra
99 Hasnenue cera. OnwiTh [1. H. https://m.edsoo.ru/

JleOeneBa

1746VP412




https://m.edsoo.ru/

100 BonHoBEIE CBOMCTBA YaCTHIL UMEWOAOCE
Bounsl ne bpoiina. [Jnuna
101 BOJIHBI 1€ bpoiiid u pazmepsl https://m.edsoo.ru/
00JIaCTH JIOKAIA3aIUuU MVA3A30Z
JBUKYIICHCS 4aCTULIBI
102 KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/
JyaJn3M 2XMBTMSA
103 Judpakiys 3JeKTPOHOB Ha https://m.edsoo.ru/
KpHCTaJIaX XH242PNOK
Crneuunguka usmepeHuit B
104 Mukpomupe. COOTHOIIEHUS https://m.edsoo.ru/
HEOIPENEIEHHOCTEN BMLQCWU6S
['eitzenbepra
https://m.edsoo.ru/
105 | Pemenue rpadguueckux 3agay DIOTBTWDI
106 P . https://m.edsoo.ru/
elIeHre pacu€THBIX 3a/1a4 ZUBH2SVIV
KonTtponbhas pabota no
107 temaM: "OcHoBel CTO", https://m.edsoo.ru/
"KopmyckynsipHO-BOITHOBOM U4HQ8CZ90
nyanuzm"
OnBITHI IO UCCIIETOBAHUIO
108 I https://m.edsoo.ru/
cTpoeHus aroMa. [lnanerapnas SMMRTGFK 1
mozenb atoma Pesepdopaa
https://m.edsoo.ru/
109 | Ilocrynarst bopa PS.LEC800.1

SWVS5SUNS8J




Bunsl ciektpoB. CriekTp

https://m.edsoo.ru/

110 | ypoBHeil sHepruu atoma TET3FTO6Y
BOJOpOJA

11 CrioHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/
H3JIyYEHUE CBETA WI9SLAOOP

https://m.edsoo.ru/

12| Jlasep CAGTKBIQ7
Hyxknonnas mozaens sigpa

113 ['eiizen0Oepra-lBaneHko. https://m.edsoo.ru/
3aps1 1 MaccoBOE YHCIIO SIApa. JGIMALCVV
N3otonel. PagnoaktuBHOCTH
3aKoH paJInOaKTUBHOTO
pacniaga. CBoiicTBa

114 MOHU3HUPYIOIIETO U3IIyYCHHUS. https://m.edsoo.ru/
Bnusinue paqnoakTUBHOCTH Ha SOM2PG4J1
JKUBBIC OPTraHU3MBI.
Jo3umerpus
DHeprus CBA3M HyKJIOHOB B
sanpe. Slnepusie cuibl. Jledext
Macchl sapa. SnepHeie

115 peakuuu. SAnepHbie peaKkTophl. https://m.edsoo.ru/
[IpoGaemsbl yripaBiasieMoro YOQ4MRH2H
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEKTHI
Pa3BUTHSA SAEPHON SHEPTETUKHU

116 | Metoasl peructpanuu u https://m.edsoo.ru/

HCCJICOOBAHUS SJICMCHTAPHBIX

IEJHULHDS




gacTtull. DyHaaMeHTaIbHbIC
B3aUMOJICUCTBUS. bapuoHsl,
ME30HEI U JICIITOHEI.
[IpencraBnenue o
CrangaptHoit Mogenu. KBapk-
TJIFOOHHAS! MOJIETTh aJ[POHOB

®du3uka 3a npeaeaaMu
CrangaptHoit Mmogenu. TémHas

https://m.edsoo.ru/

117 MaTepus U TEMHas YHEPrusl.

P P A6IWSWE4Z
EnunacTBO puznueckoi
KapTUHBI MUPA

118 Oransl pa3BUTUS ACTPOHOMHUHU. https://m.edsoo.ru/
3Ha4YeHUE aCTPOHOMHUH KG802NRI9U
[IpuMeHrMOCTB 3aKOHOB
buzukn 1151 OObSICHEHUS

119 HPHUPOJBI KOCMUYECKUX https://m.edsoo.ru/
00BEKTOB. MeTo bl WIQI1L87R6
ACTPOHOMUYECKUX
HCCIICIOBAHMI
CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIIBI, PAHOTEIECKOIEI Upes o

P ’ KOWWMAIIE
BHeaTMoc(epHasi acCTpOHOMUS
Bun 3Bé3nHOro0 HeOda.

121 Co3sBe3nus, spKue 3BE3/bI, https://m.edsoo.ru/
IUIAHETHI, UX BUIUMOE TNSSKWOTY
JIBIJKCHHE

122 Conneunas cucrema. ColHile. https://m.edsoo.ru/




ConHedHass aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3N

UGLWTUXUH

3BE3bI, X OCHOBHEIE
XapakTepUCTUKU. Jluarpamma

https://m.edsoo.ru/

123
"CIIEKTpaJIbHBIN KJIacc — 1XHH46BIR
CBETUMOCTB"

124 3Be3/1bI TTIaBHOM https://m.edsoo.ru/
MOCJICI0BATEIILHOCTH IF3TMPIO1
BnyTtpenHee cTpoeHue 3BE3N.

CoBpeMeHHbIE IPEICTABICHUS

125 https://m.edsoo.ru/
0 MPOUCXOKIACHUHN U ) YIMIO6ZTY
sBotounu CoJiHIA U 3BE3.

DTarnbl KU3HU 3BE3]T
Mnineunsiii Ilyte — Hamma

126 l'anakTuka. TUNBI TATAKTUK. https://m.edsoo.ru/
UYépHuble AbIPHI B sApax PHTIFZRQV
TaJIaKTUK
Bcenennas. Pacuimpenue

127 Bcenennoii. 3akon Xab60:ma. https://m.edsoo.ru/
Teopust bosbiioro B3peiBa. UCGDOBD7Y
PenukToBOE HM3iyueHue

128 MacmrabHast CTpyKTypa https://m.edsoo.ru/
Bcenennoii. Meraranaktuka XTCIKQGX4

129 Hepeménnsie npobnembl https://m.edsoo.ru/
aCTpOHOMHUU WCAIUBA?2




130

®u3HYECKHil NPAKTUKYM IO
teme "HccnenoBanue
MarHUTHOTO MOJIST IIOCTOSHHBIX
MarHuToB" uin
"UccnenoBaHue CBOWCTB
dbeppoMarseTUKoB" uimu
"UccnenoBaHue OeiiCTBUA
IMOCTOSTHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

https://m.edsoo.ru/
OJIEYJBSH

131

DU3NYECKUI TPAKTUKYM T10
teMe "M3mepenne cumbl
Awmmnepa" win "U3ydyenue
3aBUCUMOCTH CHJIBI AMITepa OT
CUJIBI TOKA" WIIN
"OnpeneneHre MarHuTHOM
WHAYKIUY HA OCHOBE
u3MepeHus cuibl Ammepa'

https://m.edsoo.ru/
567ERZSQT

132

®u3HYECKHl NPAKTUKYM 110
teMme "UccienoBanue SBICHUA
3JIEKTPOMATrHUTHOM
WHIYKIUU" WK
"OnpeneneHne UHIYKIMA
BUXPEBOTO MarHUTHOTO MoJs"

https://m.edsoo.ru/
6041UI80D

133

DU3NYECKUI TPAKTUKYM T10
teme "HccnenoBanue SIBICHUS
camounaykiuu" wim "Coopka
MOJICJIN JICKTPOMATHUTHOTO

https://m.edsoo.ru/
FNW63917S




reseparopa"

PuU3HYECKHI IPAKTUKYM 110
teme "M3mepenue nepuona

https://m.edsoo.ru/

134 CBOOOIHBIX KOJIeOaHMUI GAXGUGIK A
HUTSHOTO U TPY>KUHHOTO
MasiTHUKOB"
Pu3HYECKHl IPAKTUKYM 110

135 | Teme "IIpeoOpa3oBanue https://m.edsoo.ru/
SHEPIUu B MPY>KUHHOM SISHWUJFI
MasiTHUKeE"
DuU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue
IIEPEMEHHOTI0 TOKAa Yepe3
II0CJIE10BATENBHO

136 | coemuHEHHBIC KOHIECHCATOD, hitps://m.cds00.ru/

LNOY8MGTI9

KaTyIIKy U pe3ucTop’ win
"UccnenoBanue paboThI
UCTOYHHUKOB CBETA B LIETIN
IIEPEMEHHOTr0 ToKa"
Pu3HYeCKUil IPAKTUKYM 110

137 | Teme "U3yueHue mapaMmeTpoB hitps://m.edsoo.ru/

7TER2Y2WQ

3BYKOBOU BOJIHBI"

138 | ®usznyeckuii NPakKTUKYM MO https://m.edsoo.ru/

teMe "M3Mmepenue nokazarens
MpeJIOMJIEHUS CTeKIa" Win
"Tlomy4yeHnue n300paxxeHus B
CHUCTEME U3 IJIOCKOTO 3epKajia

PSFJZF82U




U JINH3BI"

PuU3HYECKHI IPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHusl OT BellecTBa (Ha

https://m.edsoo.ru/

139 IpUMepe KUJIKUX JINH3)" WU QO0Q2UZ8N9
"N3zmepenue GoKycHOToO
PaCCTOSIHUSL PAaCCEUBAIOIINX
auH3"
Du3HYECKU IPAKTUKYM 110
140 | TMe "HaGmonenue https://m.edsoo.ru/
nudpakiuun, HHTEpPepeHIINN RIEYWY7CM
Y TIOJIApU3aLMY cBeTa"
Pu3HYECKH IPAKTUKYM 110
teme "OmnpeneneHue UMITyJIbca
141 Y DHEPTUU PEIATUBUCTCKUX https://m.edsoo.ru/
yactull (1o ¢otorpadusim OTLRWY3PW
TPEKOB 3apsyKEHHBIX YaCTUI] B
MarHuTHOM moJie)"
Pu3HYeCKUil IPAKTUKYM 110
teMe "M3Mepenne nocTostHHOM
IInanka Ha ocHOBE
142 | wuccrnenoBanus Gotordpdexra” https:i/m.cdsoo.rul
Y34AXOQNLN
wu "Uccnenosanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJ OT HAapspKeHus"
143 | ®uznyeckuii NPaKTUKYM MO https://m.edsoo.ru/




teme "MccnenoBanue cnekTpa
pa3peKEeHHOTO aTOMapPHOTO
BOJZIOPOJIa U U3MEPECHHE
noctossHHOU PunGepra”

8PYJEZYBO0

144

Pu3HYECKH IPAKTUKYM 110
teme "MccnenoBanue
pPaIoOaKTUBHOTO (OHA C
MCIIOJIb30BaHUEM J03uMeTpa”
win "M3yueHune noraomeHus
OeTa-gyacTUI] AJTFOMUHHEM"

https://m.edsoo.ru/
C3HI5S5E4

145

®u3HYECKH NPAKTUKYM I10
teme "HaOmoaenus 38€31HOT0O
HeOa HEBOOPYKEHHBIM IJ1a30M
C HCIOJIL30BaHUEM
KOMITBIOTEPHBIX TPHUIIOKCHHI
JUTSL OTIPEICIICHHSI TIOJIOKESHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOTO
MOJTYILIAPUS U SIPKUE 3BE3bI"
win "HaOmroneHns B TEIECKOII
JIyHbI, IUIaHET, TYMaHHOCTEN U
3BE3QHBIX CKOILJIEHUN"

https://m.edsoo.ru/
PR4K0O0OVZY

146

O0001eHne 1
cucTeMaTu3anus 3HaHu. Poib
(U3HKK U aCTPOHOMUU B
YKOHOMHYECKOH,

https://m.edsoo.ru/
XABKPSEJ3




TEXHOJIOTUYECKOM,
COLIMAIILHOM M ATUYECKOMU
chepax neaTeaTbHOCTH
YyeJoBeKa

O060061IEHE U
cucreMaTu3anusa 3HaHuu. Posib

https://m.edsoo.ru/

147 U MeCTO (DU3UKHU U
¢ ) G145HQT3W

ACTPOHOMHUH B COBPEMEHHOM

Hay4YHOU KapTUHE MUpa

O060061IEHE U

cucTeMaTu3anus 3HaHuil. Ponb

du3nuecKoii Teopun B

(dbopMupoBaHuU
148 NpeACTaBICHUH O GU3NIECKOM https://m.edsoo.ru/

KapTHHE MHPA, MECTO AOX66XKGX

bu3HUecKoi KapTHHBI MUPa B

o01eM psay COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX

MPEJCTABICHUI O IPUPO/IE

O000meHne 1

. https://m.edsoo.ru/
149 cucTeMaTu3alus 3HaHuH 110
| . 34RK44YVZ
teMe "Kunemaruka
O06o0061IEeHE U
. https://m.edsoo.ru/
150 cHUCTeEMAaTH3allNs 3HAHUH 110
) . EOD18QXGW

teMe "Kunemaruka

151 0000uIeHuEe 1 https://m.edsoo.ru/

CHCTeMaTHU3alus 3HaHUH 110

VTQF4UOXU




teme "/IlnHamuka"

O06o0061IEeHE U
cCUCTEMATU3alUg 3HAHUU 1O

https://m.edsoo.ru/

152 teme "CraTuka TBEpA0ro ASCPSEJHX
Tena"
O6o0menue u

153 cUCTEMAaTHU3allUs 3HAHUH 110 https://m.edsoo.ru/
TeMe "3aKOHbI COXpaHEHUS B 7A6P6FWC2
MexaHuke"
O6o0meHue u

154 CHCTeMaTHU3alus 3HaHUH 110 https://m.edsoo.ru/
Teme "OCHOBBI MOJIEKYJISIPHO- JRCSWNXDH
KHHETUYECKOU Teopun"
O00011eHne 1

155 CHCTeMaTHu3alus 3HaHUH 110 https://m.edsoo.ru/
teme "TepMoarHamMuka. 10P456WO8
TemnoBbsie MaIUHEL"
0O0001eHre 1
cUCTEMaTH3allis 3HaHUH 110

156 | Tteme "ArperatHble COCTOSIHUSA hitps://m.eds00.1u/

VOTG69RUR

BenecTBa. da3oBbie
nepexozst”
O00011eHne 1

157 CUCTEMAaTH3aIns 3HaHUH 110 hitps://m.cdsoo.ru

T6PSKZVSA

Teme "DnekTpudeckoe mose"

158 O000m1eHne 1 https://m.edsoo.ru/

CUCTEMATH3aUI 3HAHUU 11O

86VR2HMRIJ




teMe "llocTosHHBIN
INEKTPUYECKUI TOK"

O0600611IEHE U
CUCTEMATHU3aUI 3HAHUU 11O

https://m.edsoo.ru/

159 teMe ""ToKHU B pa3iauuHbIX ESIK18H3F
cpemax"
O6o0meHue u

160 cUCTEMAaTH3aIis 3HaHUH 110 e

30XOJJYUH

teme "MarauTtHoe mose"
PesepBHeIit ypok. O600IeHNE

161 1 CUCTEMAaTHU3allds 3HaHUM I10 https://m.edsoo.ru/
TeMe "DIeKTpOMarHuTHast LUNKZLUR7Y
UHayKOus"
PesepBubIil ypok. O6001IeHIE

162 1 CUCTEMAaTHU3allisa 3HaHUM 110 https://m.edsoo.ru/
teMe "MexaHnuecKue 3FO7MLKSL
KoJieOanus"
PesepBHbIil ypok. O6001IcHIE

163 Y CHCTeMaTH3alMsl 3HaHUH I10 https://m.edsoo.ru/
Teme "OJIEKTPOMarHUTHbIE FMILEP76S
KoJieOaHus"
PesepBubIil ypok. O60011eHIE

164 1 CUCTeMaTH3alMsl 3HaHUH I10 https://m.edsoo.ru/
TeMe "MexaHnyecKHue U JDEW35XXF
3JIEKTPOMArHUTHBIE BOJTHBI"

165 | Pe3sepBHblii ypok. O60061mIeHNE https://m.edsoo.ru/

H CUCTEMAaTHU3alUs 3HAHWH 110

WILMATIT6




Tteme "OnTuka"

PesepBHeIit ypok. O600mICHNE

https://m.edsoo.ru/

166 U CUCTeMAaTHU3alus 3HaHUI 10 1 NB6V3ZBS1
teme "OcHobl CTO"
PesepBHelIit ypok. O600mIeHNE

167 1 CUCTEeMaTHU3allisd 3HaHUM 110 | https://m.edsoo.ru/
teme "KopnyckymisipHo- 3G6FJ3FFN
BOJIHOBOU JTyayu3m"
PesepBubIil ypok. O6001IcHIE

168 | wu cucremaTu3anys 3HaHUH O 1 hutps://m.cdsoo.rul

HGF8GQ8A5

teme "®u3nka atoma"
PeseprubIil ypok. O6001IeHIE

169 1 CUCTEMAaTHU3allds 3HaHUM I10 1 https://m.edsoo.ru/
TeMe "®u3nKa aTOMHOIO s/1pa 3RSUUIP8G
U 3JIEMEHTAPHBIX yacTul"
PesepBHbIil ypok. O6001IeHIE

170 Y CUCTEeMaTH3allusl 3HaHUH T10 1 https://m.edsoo.ru/
Teme "OIEeMEHTBI GODTDSIRQ
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOTPAMME




MNPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBI10 KJIACC

Kox nposepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl CPeIHEro
0o01Iero oopazoBaHus

JleMoHCTpHUpOBaTh Ha MpUMeEpax posib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYyYHOW KapTHHBI
MHpa, B pa3BUTHN COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUUYECKON JACATEIHBHOCTH JIFOIeH

10.2

Y'-II/ITI)IBaTB FpaHI/II_[I)I HpI/IMeHeHI/ISI I/I3y‘—IeHHI)IX (1)PI31/I‘-ICCKI/IX MO}IGJ’[Cf/iI MaTepI/IaJ'II)HaSI TOYKa, I/IHepHI/IaJ'II)HaSI
cucTeMa oTcué€Ta, abCOIFOTHO TBEPAOE TEJIO, UCATbHBIN ra3; MOJEIN CTPOSHUS Ta30B, KUAKOCTEH U TBEPABIX
TeJ, TOYSHHBIN AIEKTPUUCCKUH 3apsi/l — MPU PEIICHUH PU3NUECKHUX 3a/1a4

10.3

PacrioznaBate (Qusndeckue sBIEHUS (IIPOLECCHI) M OOBSACHATH WX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJIIPHO-KUHETUYECKOM TEOpUM CTPOCHMSI BEHIECTBA UM JJIGKTPOAMHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOTHOE MaIeHNe Tell, IBMKEHUE 110 OKPY>KHOCTH, UHEPITHU,
B3anMojIeiicTBre Ten; nuddy3us, OpOYHOBCKOE JBIKEHUE, CTPOCHUE KHUJIKOCTEH M TBEPABIX TEJ, U3MCHCHUE
00béMa Tenm TpH HarpeBaHWM (OXJIAKIEHWH), TEIUIOBOE PAaBHOBECHE, MCIApPEHHUE, KOHACHCAIMS, TUIABJICHHE,
KpuCTallIn3alusd, KUIICHUEC, BJIAXKHOCTb BO3/1yXa, IMOBBIIICHUE AABJICHUA ra3a IIpHU €ro Harp€BaHuu B 3aKPbITOM
cocyzie, CBsI3b MEXKJy IapaMeTpaMH COCTOSHHUS ra3za B M30IpoLeccax; 3JEKTpHU3alus Tell, B3auMOJAeicTBHe
3aps0B

10.4

OnuceIBaTh MEXaHUYCCKOC ABUXKCHUC, HCIIOJIB3Y d)HSI/I‘{eCKI/IC BCJIMYHHBI: KOOpAWHATA, IIYTh, ICPCMCUICHHUC,
CKOpPOCTb, YCKOpPCHHUEC, MacCa TCjia, CHUJIa, UMITYJIbC TEJIa, KMHCTUUYCCKAsA JHCPIruda, NMOTCHUHWAJIbHAsA SHCPIHA,
MEXaHHUYCCKaA pa60Ta, MCXaHNYCCKasA MOIIHOCTDL; IMPU OIMMCAHUU MPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMBICJI
HCIIOJIB3YCMbIX BCJIWYHH, HUX 0003HaYeHHUsI U CAWHNUIBI, HaXOAUTH CbOpMy.]'IBI, CBA3BIBAIOIIUC OAaHHYIO
(1)I/I3I/I‘-I€CKyIO BCJIMYHHY C APYTYUMH BCIUYNHAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Tl W TEIIOBEIC SABJICHUA, UCIOJIb3YA (1)I/I3I/I‘-I€CKI/I€ BCJINYHUHBI:
JaBJICHUC Tas3a, TCEMIICpATypa, CpCAHASA KHHCTHUYCCKAA OHCPrud XaOTHYCCKOI'O JBHMIKCHHA MOJICKYII,




CpeHEeKBaJIpaTUYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHsIsI SHeprusi, paboTa Trasa,
K02(pPHUIMEHT MOJIE3HOTO JEHCTBUS TEIIIOBOTO JIBUTATEIIS; IPU ONIMCAHUH MTPABUIHLHO TPAKTOBATH (PU3UIECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUs M €IMHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(bu3NYeCcKyo BEIMYUHY C APYTUMU BEIMUYUHAM

10.6

OnuchiBaTh M3YyYECHHBIC DJIEKTPUYECKHUE CBOICTBA BEIIECTBA W JJEKTPUYECKUE SIBICHUS (IIPOLIECCHI),
UCIIONIB3YSl (DU3UYECKUE BEJIMUYWHBI: AJICKTPUUYECKUN 3apsil, SJEKTPUUYECKOE I0JIe, HANPSHKEHHOCThH OIS,
MOTEHIIMAN, PAa3HOCTh IMOTCHIMAJIOB, TIPH ONHUCAHUU TMPABWIBHO TPAKTOBATh (U3UYCCKUH  CMBICI
WCIIOJIb3YEMBIX BEJIMYWH, WX OO0O3HAYCHHUS W EIUHUIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAIONIUE JaHHYIO
(U3UYECKYIO BETUUMHY C IPYTUMHU BETMYMHAMU

10.7

AHATM3UPOBATh (U3MYECKUE TPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUECKHe 3aKOHBI W TMPHHIIMIBI: 3aKOH
BcemupHoro tarorenus, I, II m III 3akonsl HblOTOHA, 3aKOH COXpaHEHHsS MEXAaHUYECKOM IHEPIruH, 3aKOH
COXPAHEHUS UMITYJIbCA, IIPUHIIUI CYIIEPIIO3ULMN CHUJI, IPUHIUIT PABHONPABUSA MHEPLUHUAIBHBIX CUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Fa30BbIE€ 3aKOHBI, CBA3b CPEIHEN KHUHETHYECKOU
SHEPTUU TEIUIOBOTO JBUXKEHHUS MOJIEKYJ C aOCOMIOTHON TeMIlepaTypoH, MEPBhIi 3aKOH TEPMOAMHAMUKH;, 3aKOH
COXpaHEHUs JIEKTPUUIECKOTO 3apsa, 3akoH KyiioHa; mpu 5TOM pa3nudarh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00IaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC IPUHIIMITBI ISHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOWUCTB; Pa3iUdaTh YCIOBUS
ux 0€30IacHOr0 MCIOJIb30BaHUs B TOBCEIHEBHOM JKHU3HU

10.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIEIO0BAHUIO (DU3NYECKHX SBICHUH M MPOLIECCOB C UCIIOIB30BAaHUEM MPSIMBIX
U KOCBEHHBIX U3MEPEHUH; MpH 3TOM (HOpMYIHPOBATh MpodIeMy (3a1ady) U THIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000PY/I0BaHUSs, TPOBOIUTH OMBIT M (HOPMYITUPOBATH BBIBOIBI

10.10

OcyIJ_IeCTBJ'IHTL OpsAMBIC U KOCBECHHBIC U3MCPCHUA (I)I/I3I/I"IeCKI/IX BCJIMYHH; IIpU 5TOM BLI6I/IpaTB ONTUMATBLHBIN
croco0 HU3MCPCHHA U UCII0JBb30BaTh U3BCCTHBIC MCTO/AbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3HMUECKUMHU BEIIMUYMHAMHU C UCIOJIB30BAHUEM TMPSMBIX W3MEPECHUM;, TIPHU
9TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBAThH Pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUMYHH
B BU/JIe TaOnuIl U rpaduKoB, AeJaTh BBIBOBI IO Pe3yJIbTaTaM HCCIIEI0BaHUS

10.12

Coburo1aTh npaBuiia 0€3011aCHOTO TPYAA IPU MPOBEACHUU MCCIEI0BaHUN B paMKaX y4eOHOTO SKCIIEPUMEHTa,




y4eOHO-HCCIIEeIOBATEILCKON M MPOEKTHON NESTEIBbHOCTH C HCIIOJIb30BAaHHEM H3MEPUTEIBHBIX YCTPOHCTB |
71a00paToOpHOTO 000PYA0BaAHUS

Pemate pacu€THble 3a7auM C SIBHO 33JJaHHOM (PU3MUECKOM MOIEbIO, HCIOJNB3Ys (DU3NYECKHE 3aKOHBI H
NPUHIMIB;, Ha OCHOBE aHAlM3a YCJIOBUS 3aJa4yll BBHIOMPATh (U3MYECKYI0 MOEIb, BBLICIATH (hU3NYECKHE

10.13 BEJIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE Ui €€ pelieHHs, MPOBOAUTH PACYEThl M OLIEHUBATH PEATbHOCTH
MOJYYCHHOTO 3HaYCHUS (PU3NIECKON BETUINHBI
10.14 PemaTth kauecTBEHHBIE 3a/1a4i: BBICTPaUBaTh JIOTHYECKU HEMPOTHUBOPEUMBYIO LIETIOUKY PACCYKIECHUH C OIOpOit
' Ha U3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS
Mcnonb30BaTh NpU pPELIEHUH Y4YeOHBIX 3a/ad COBPEMEHHbIE HMH()OPMALMOHHBIE TEXHOJOTHM JUIs IOMCKA,
10.15 CTPYKTYPUPOBAHUS, HHTEPNPETALMU U TPEJICTaBICHUS Yy4eOHOM M Hay4YHO-TIOMYJISIpHOW HHGOpMAIHH,
HOJYYEHHOM M3 Pa3IMYHBIX UCTOUHUKOB; KPUTUUECKU aHAJIM3UPOBATh MOTyYaeMyto HH(pOopMaIuo
10.16 [TpuBOANTE IpUMEPHI BKJIAa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBACHEHHE
' HPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH
Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM JKU3HU Ul o0ecrnedeHus 0e30IacHOCTH
10.17 npu oOpalleHuu ¢ NpudopamMu M TEXHUYECKUMHU yCTPOMCTBAMH, AJII COXPAHEHHUS 3/I0pPOBbS U COOIIIO/IECHUS
HOPM 3KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKaoLIEH cpene
PaGoTtare B Tpymme C BBIOJHEHHEM pA3IUYHBIX COIHUAIBHBIX pOJIEH, IUTAHUPOBATh pabOTy TPYIIIBL,
10.18 palMoOHaNBPHO paclpeneNiaTh OOS3aHHOCTH W IUIAHMPOBATh JAEATEIBHOCTh B HECTAaHJAPTHBIX CHUTYalMsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJOT0 U3 YUaCTHUKOB I'PYIIIBI B peLICHHE paccMaTpuBaeMoi npoOieMbl
11 KJIACC
Kon . .
HpOBEpsIEMOTo IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHON 00pa30BaTe/IbHOM NMPOrpaMMbl CpeHEro

pe3yjabTaTa

001rero oo0pazoBaHus




JIeMOHCTpHUPOBATh HA TPUMeEpax PoJib U MecTo (PU3MKH B (POPMHPOBAHWU COBPEMEHHON HAyYHOW KapTHHBI
MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKOUN AEATEIbHOCTH JIOJIEH, IIEJTOCTHOCTh
U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

VY4YuThIBaTh TPAHUIBl NPUMEHEHUS HM3YUYCHHBIX (U3MUECKUX MOJIENICH: TOUEUHBIM 3JIEKTPHUYECKUI 3apsij,
sJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJI€JIb @aTOMHOTO $i/ipa IpY pPeleHuN PU3NYECKUX 3a]1a4

11.3

PacrniozHaBath Qu3nueckue siBieHUs (MIPOIECChl) U OOBACHATh MX HA OCHOBE 3aKOHOB 3JICKTPOJMHAMUKH U
KBAHTOBOHM (DPM3UKU: AIIEKTpUYECKash MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JCHCTBUS
TOKa, B3aMMOICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAs MHIYKIH, JeHCTBUE MarHUTHOTO TIOJIS HAa MTPOBOJIHUK C
TOKOM M JIBHKYIIMHCS 3aps]], JIEKTPOMArHUTHBIE KOJEOaHUsI M BOJIHBI, MPSAMOJIMHEHHOE PaCIpOCTpaHEHUE
CBETa, OTpaKEHHE, NpeJIoMIIeHHE, WHTephepeHIus, TUPpakuns W TOISPU3AIMs CBETa, JUCIEPCHsS CBETa,
¢dorosnextpuueckuit 3pdexr (porodaddekr), cBeToBoe NaBICHHE, BO3ZHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
aToMma BOJOpPO/a, €CTECTBEHHAs! M HCKYCCTBEHHAs PaJIMOAKTHBHOCTD

11.4

OrnuceiBaTh M3y4YCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKUE, MATHUTHBIC, ONTHYECKUE, SJIECKTPUUYECKYIO
MPOBOANMOCTh PA3NIUYHBIX CpPel) M DICKTPOMArHWTHBIC SBJICHHS (IIPOLIECCHI), HCHONB3YS (U3HUECKUe
BEJIMYUHBI: AJICKTPUUECKUHN 3apsij], CHUJIa TOKA, SJIECKTPUUYECKOE HAIMpPSDKEHUE, DJIEKTPUUYECKOE COMPOTHUBIICHHE,
paszHocth motennuanoB, JJIC, pabora Toka, MHAYKIMS MarHMUTHOTO MOJsl, cuia Awmmepa, cuna JlopeHia,
WHJIYKTUBHOCTh KATYIIKU, YHEPTUS IJICKTPUUYECKOTO M MArHUTHOTO TOJICH, MEPHOJl U YacToTa KosieOaHuil B
KoJIe0aTeIbHOM KOHTYpPE, 3apsii U CHJa TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMATHUTHBIX KOJICOAHMIA,
(hOoKyCHOE PacCTOSIHME U ONTHUYECKAsl CUJIA JIMH3BI; IPU OMMCAHUH MPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICI
UCTIONIB3YEMBIX BEJIMYUH, WX O0O3HAUCHUS M CIUHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(HUBUYECKYIO BETUYUHY C IPYTUMHU BEIMYUHAMU

11.5

OnwuchiBaTh M3y4YCHHBIE KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIONB3Ys (DU3NYECKHE BEIUYUHBI: CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHUsl U UMIYJIbC (OTOHA, EPUOJT MOJTypaciaa,
SHEpPrusl CBA3M aTOMHBIX fJ€p; MPU OMHCAHUU TMPABUIBHO TPAKTOBATH (PU3NYECKUIl CMBICT UCHOJIb3YyEMBIX
BEJIMYMH, NX 0003HAUCHUS U €MHULBL;, YKa3bIBaTh (DOPMYJIIbI, CBSA3BIBAIONINE TAHHYIO (H3UUECKYIO BEITHUUHY
C IPYTUMH BEJIMYMHAMM, BHIYUCIIATH 3HAaUCHHUE (PU3HUECKOIN BEJIUYMHBI

11.6

AHanu3upoBaTh (U3NYECKUE MPOLECCH U SIBJICHUS, HCIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIMIBL: 3aK0oH OMma,




3aKOHBI IOCIIEOBATEIBHOTO U MapaUIEIbHOIO COEAMHEHUS MPOBOJHMKOB, 3akoH Jxoynsa — JleHua, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLUH, 3aKOH NPSIMOJMHEWHOTO0 pacnpOCTPAaHEHHs! CBETA, 3aKOHBI OTPa)XCHUs CBETA,
3aKOHBI IIPEJIOMJICHUS CBETA, ypaBHeHHe ODMHIITelHHa 1 (oTod(PdeKTa, 3aKOH COXpAHEHUs SHEPIHH, 3aKOH
COXPAHEHHUs1 MMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUYECKOIO 3apsijia, 3aKOH COXPAHEHHs MacCcOBOIO 4HUCIA,
noctyiarsl bopa, 3aKOH pagloaKkTUBHOIO Paclaja; MpU 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAKEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH

11.7

OHpCZICJISITI) HaHpaBHCHI/Ie BGKTOpa I/IHIIYKIII/II/I MArduTHOT'O IT1OJIsA HpOBOI[HI/IKa C TOKOM, CHJIbI AMHGpa " CHUJIbI
Jlopenua

11.8

CtpouTh U ONUCHIBaTh U300paKEHUE, CO31aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M

11.9

BBINONHATE SKCIEPUMEHTHI M0 UCCIIEA0BAHUIO (PU3UUECKUX SIBICHUH U MPOIIECCOB C UCHOIB30BAHUEM MPSMBIX
U KOCBEHHBIX HW3MEpEHUH; MNpu 3ToM (GOpPMyIHpOBaTh MmpolieMy (3ahady) M TUIOTE3y Yy4eOHOro
HKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHUs, IPOBOIUTH OMBIT U (OPMYIUPOBATH
BBIBOJIbI

11.10

OCYIJ_[CCTBJ'IHTB IpsAMBIC U KOCBECHHBIC U3MCPCHUA (bI/IBI/ILIeCKI/IX BCJIIMYHH, IIpHU 3TOM BBI6I/IpaTB ONTHUMAaIbHBIN
CIIoco0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHLIC MCTOAbBI OLICHKHU HOFpeH_IHOCTeI\/'I I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C KCIOJIB30BAHUEM IMPSMBIX H3MEPEHUI; IMPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TaONHIl U TpaUKOB, AeNaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEAOBAHUS

11.12

Cobroath paBmiia 0€30MaCHOTO TPY/Ia TIPU MPOBEJICHUN UCCIICAOBAHUHA B paMKax yu4eOHOTO IKCIIEPHUMEHTA,
y4e0HO-HUCCIIeIOBATEILCKOH W TPOSKTHOW JEATEIHHOCTH C HCIOIh30BAaHHEM H3MEPHUTEIBHBIX YCTPONCTB U
J1a00paTOPHOTO 00OPYAOBAHUS

11.13

Pemrate pacu€rHbie 3amaun ¢ SBHO 3aJaHHOW (DU3MYECKOW MOJIENbBIO, WUCHOJNB3ysd (H3MUECKUE 3aKOHBI U
NPUHIUIBI;, Ha OCHOBE aHAM3a YCJIOBUS 334l BHIOMPATh (PU3UUECKYI0 MOJAEIb, BBIIEIATH (U3UUECKUE
BEIMYMHBI U (opMysbl, HEOOXOauMbIe sl €€ pEelIeHHus, MPOBOAUTH PACYETHI U OLEHUBATH PEAIbHOCTD
MIOJIy4E€HHOT'0 3Ha4Y€HUs1 (PU3NUECKON BEIMYUHBI

11.14

Pemate KauecTBEHHBIE 3a4a4H: BBICTpanBaTh JIOTUUCCKHU HCIIPOTUBOPCUUBYIO LICIIOUKY paccyncneHHﬁ C OHOpOf/'I




Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U Q)HSI/ILIeCKI/Ie SIBJICHUS

Hcnonn3oBaTh npu pCHICHUA y‘-Ie6HI)IX 3a1a4 COBPCMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TCXHOJIOTHM AJIA ITOMCKaA,

11.15 CTPYKTYpUPOBAHUs, HHTEPIPETalUd W TMPEACTaBICHHS Y4eOHOW M HAy4HO-IIOMYJIAPHOH WH(OpMaIHuy,
MIOJTYYSHHOU M3 Pa3INYHBIX UCTOYHUKOB; KPUTHYECKH aHATM3UPOBATH MOTydaeMyto HHPOpMAIIio
1116 OOBSICHATh TMPHHLUIBI JEHCTBHA MAIUH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3ivyaTh YCIOBUS HX
' 0€301acHOr0 UCIOJIb30BAHUS B TIOBCEAHEBHOM KU3HU
1117 ITpuBOANUTE ITPUMEPHI BKJIA1a POCCUICKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
' IIPOLIECCOB OKPY KAIOLIEr0 MUPa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUU
Hcnonb30BaTh TeOpeTUUYECKHE 3HAHMS 10 (U3MKE B MOBCEJTHEBHOHN XHU3HM I obecrieyeHus: 0e30MacHOCTH
11.18 pu oOpalieHuy ¢ NpudopamMu M TEXHUYECKUMHU yCTPOMCTBAMH, JJISI COXPAHEHHUS 3/I0pPOBbS U COOJIIOJIEHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYIKAIOILIEN cpefie
PaGotaTte B rpymnme C BBINOJHEHHEM pa3IHYHBIX COLMAIBHBIX pOJiel, MJIaHUpOBaTh pabOTy TpyIIIbL,
11.19 palMoOHaNbHO pacHpenensaTh OOS3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalMsX,

a/IeKBaTHO OIICHMBATh BKJIAJ KaXJI0T0 U3 YUaCTHUKOB TPYIIIIbI B pEIICHUE pacCMaTpUBAEMON MPOOIeMbl




IHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox Koxa nposepsiemoro
IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
pasjiena 3J1eMeHTAa
OU3NKA 1 METOIBI HAYYHOI'O [TO3HAHUA
11 ®usuka — Hayka o npupoze. Hayunsle MeTOABl MO3HAHUA OKpYyXarolero mupa. Poib
' 9KCIIEPUMEHTA U TEOPHH B Mpoliecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PHU3UKE
1 MopnennpoBanue pu3nuecKkux sIBICHUN U mpoueccoB. Hayunble runote3sl. Ousndeckue
12 3aKOHBI W Teopuu. ['paHuUIBl NpUMEHUMOCTH (u3nueckux 3akoHOB. [IpuHIHN
' cooTBeTCcTBUSA. Posth 1 MecTo pu3nku B GOPMUPOBAHNK COBPEMEHHOW HAYYHOU KapTHHBI
MUpa, B IPAKTUYECKOH AESITEIbHOCTH JTHOAEH
2 MEXAHHKA
2.1 KNUHEMATHUKA
211 Mexannueckoe aBHxkeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro ABMkeHusa. Cucrema
o orcuéra. Tpaexropust
[lepemenienre, CKOpPOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
2.1.2 MaTepUalbHOM TOYKM, MX MPOEKIUMM Ha OCH CHUCTeMbl KoopauHaT. CliokeHue
NEPEMEIICHUI U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJMHEHHOe nBrkeHue. ['paduku 3aBucuMocTu
2.13 KOOpPJIMHAT, CKOPOCTH, YCKOpPEHHs, NMyTH M MEpPEeMEUICHUS MaTepUATbHOM TOYKH OT
BpEMEHU
2.1.4 CBobOoHOE majzieHne. Y CKopeHrue CBOOOHOTO TaIeHUs
2.1.5 KpuBonuneiinoe paBwxkeHue. PaBHOMEpHOE JBM)KEHHE MATEpPUAIBHOM TOYKH IO




OKPYKHOCTH. YTIJOBass CKOpPOCTb, JUHEHHas ckopocTb. llepuwox w  wacrora.
LenTpocTpeMuTenbHOE YyCKOPEHUE

Texunuueckue YCTpOfICTBaI CIIMAOMCETP, ABHUIKCHUC CHAPAOOB, LCIIHBIC W PCMCHHBLIC

2.1.6
nepenadn
[Ipaktuyeckne  paborel. 3mepeHne  MrHOBeHHOW  ckopoctu. McciemoBaHue
COOTHOLIEHUSI MEXIy IyTSMHU, IPONACHHBIMHU TEJIOM 3a IOCJIEOBATEIbHBIE PaBHBIC
2.1.7 IIPOMEXYTKH BPEMEHU IPpU PaBHOYCKOPEHHOM JBM)KEHMHM C HaudaJlbHOH CKOPOCTHIO,
paBHOW HyJt0. 3yueHue NBIKEHMS LIapuKa B BA3KOW KMIKOCTH. M3yueHne ABUKEHUS
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO
2.2 JNHAMUKA
291 [Ipunnun otHocutenbHocTH [anmmies. IlepBwiii 3axkoH HproToHa. MHepuuanbHbIC
o CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHnun cyneprno3uiuu cui
293 Bropoii 3akoH HproTOHa I MaTepUabHOM TOYKH B MHEPLUAIBHON CHCTEME OTCUETa
o (UCO). Tpetuii 3akon HproTOHA 11 MaTepHabHBIX TOYEK
294 3akoH BceMupHoro Tarorenus. Cuna tspbkectd. IlepBas xocMmuueckas cKopocTh. Bec
o Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
296 Cuna Ttpenusa. Cyxoe Tpenume. Cuna TpEeHUS CKOJBKEHHS W CHJIA TPEHHUS ITOKOSI.
o Koaddurnuent tpenus. Cuiia conpoTUBIEHUS MpU ABMKCHUU TeJa B AKUIKOCTH WIH Ta3e
2.2.7 [ToctynaTenbHOe 1 BpamaTelibHOE JBMYKEHNE a0COIOTHO TBEPOTO Tela
2938 MOMEHT cuiIbl OTHOCUTENBHO OCH BpameHus. [lmedo cwiibl. YcnoBus paBHOBECHUS
o tBéporo tena B UCO
229 TexHruecKue ycTpoicTBa: MOAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
2.2.10 [TpakTrueckue pabotel. M3ydenue nBukeHHs Opycka MO HAKJIOHHOM IJIOCKOCTH IOJ]




JICUCTBHEM  HECKOJNBKMX cuil. MccrnemoBaHme 3aBUCMMOCTH  CWJI  YHPYIOCTH,
BO3HUKAIOIIUX B AehopMHpyeMON MpPYyKUHE U PE3NHOBOM 00paslie, OT BEIUYMHBI MX
nepopmanuu. MccrnenoBaHue ycinoBHH paBHOBECHs TBEPAOIO Tela, MMEIOLIETO OCh
BpalCHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHyJ'IBC MaTepHaHLHOﬁ TOYKH, CHUCTCMbl MATCPUAJIBHBIX TOYCK. I/IMHyJ'ILC CHUJIBI H

231 M3MEHEHHUE UMITYJIbCa Teia
232 3akoH coxpaneHus umiyisbca B MCO. PeakTuBHOE IBUKEHUE
233 Pabota cuibl
234 Mo1mHOoCTb CHITbI
2.3.5 Kunernueckas sHeprust MaTepUalIbHON TOUKH. TeopemMao KHHETHYECKOM YHEPTUn
23 236 [lorennuanbHas sHeprus. lloTeHuumanbHas sHeprus ynpyro aeGopMUPOBaHHOM
npy>xuHsbl. [loTeHnnanbHas 3Heprus Teina BOJIN3KM NOBEPXHOCTH 3eMIln
[ToreHumanbHble U HEMOTEHIMANbHbIE CUibl. CBSI3b paOOThI HEMOTEHIMAIBHBIX CHII C
2.3.7 U3MEHEHHEM MEXaHUYECKOM 3HEpPruM CHCTEMbl Tesl. 3aKOH COXPAHEHHs] MEXaHHMYECKOH
SHEepIruu
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHUS
2.3.9 TexHn4yeckue ycTpoHCTBa: ABM)KEHUE PAKET, BOAOMET, KOIIEp, IPYKUHHBINA UCTOJIET
23,10 [Ipaktuyeckue paboTel. M3yueHue CBsA3M CKOpOCTEHl Ten MpU HEYNpyrom yaape.
o HccnenoBanue cBs3u pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHMYECKOW YHEPTUU Teja
3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
311 OcHOBHbIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. BpoyHOBCKOE JBHYKEHHE.
o Huddysus. Xapakrep ABHKEHHUS U B3aUMOICHCTBUS YAaCTHI] BEIIECTBA
3.1.2 Mogenu cTpoeHHsl ra3oB, KHUJIKOCTEH M TBEPIABIX TelI U 00bSICHEHHE CBOWMCTB BEILECTBA




Ha OCHOBE DTUX MOJEJIEN

3.1.3 Macca monekyin. KonudectBo BemectBa. [locrosinnas ABoraapo

3.14 TennoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana temneparyp Llenscus

115 Monenb uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHUHETUUYECKOW TEOPHH
o WJEaJbHOTO ras3a

116 AOcomoTHas TeMIeparypa Kak Mepa CpeiHeld KHHETHYECKOW SHEpPrud TeIIOBOTrO
o IBHKeHMs yacTull rasa. [lIkana temneparyp Kenbruna

3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akon JlanproHa

318 l'a3oBble 3akoHBl. M30mponecchl B HIACAIBHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM
o BEIIECTBA: M30TEPMa, H30X0pa, u306apa

3.1.9 TexHu4deckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10 [Ipaktuueckue pabGotbl. M3mepenue Macchl BO3QyXa B KJIAaCCHOM  KOMHATe.
o HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUSI pa3peKeHHOTO Ta3a

3.2 OCHOBbI TEPMOIMHAMUKN

391 TepmoanHamMuueckass cucremMa. BHYTpeHHss dHEprus TEPMOJUHAMUYECKOW CUCTEMBI U
o CIIoCcOObI €€ U3MEHEHHUS]

322 KonnuecTBo TemnoTs! U pabota. BHyTpeHHsIs SHEprsl 0OJHOATOMHOTO UAEaBbHOTO ra3a

Bunel Temnonepenauu: TEIIONPOBOJHOCTb, KOHBEKLHSA, H3IydeHHE. TemnoéMKocTh
323 Tena. YIenbHas TeIJIOEMKOCTh BemlecTBa. Pacuér KojJuuecTBa TEIUIOTHI TMPHU
Teruionepeaayue

3904 [lepBblii 3aKk0H TepMoaMHAMHUKHU. I[IpuMeHeHue NepBOro 3akOHa TEPMOJAMHAMHUKH K
o usonpoueccaMm. ['paduueckas MHTEpIpETaLs padOThI Tasa

3.2.5 TennoBsle MamuHbl. [IpuHIMIBEL [EeHCTBUS TEMIOBBIX MaliuH. [IpeobpazoBanus sHEpruu

B TEIUIOBBIX MamuHax. Koadduuuent nonesHoro neiictus (nanee — KITJ) teruoBoit
mMamusbl. [ukn Kapao u ero KIT




Bropoit 3akon tepmonumHamuku. HeoOpaTumocTs mporeccoB B mpupoje. TeruioBbie

326 JBUTATETH. DKOJIOTHIECKUE TPOOIEMBI TEIUIOIHEPT € THKH
327 TexHuueckue ycTpoiicTBa: IBUTATENb BHYTPEHHETO CropaHHs, ObITOBOM XOJIOAMIIBHHK,
o KOHIUITHOHED
3.2.8 [IpakTuyeckue paboTel. i3Mepenue yaeabHON TeI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/1bI
131 [TapooOpa3oBanne W KoHHeHcanus. VcrmapeHne W KUNeHHE. YelabHas TeruioTa
o 1apooOpa3oBaHst. 3aBHCUMOCTH TEMIIEPATYPbI KATICHHS OT JaBJICHUSI
332 AOCOII0THAs M OTHOCUTENbHASL BIAXKHOCTh BOo3Ayxa. HachlleHHbIH nap
133 Teépnoe Tteno. Kpucrammmyeckue u amop¢Hble Tena. AHHM30TPOIMS CBOMCTB
33 o kpucTawioB. JXKuakue kpucTamibl. COBpEMEHHbBIE MATEPHAIIBI
' 334 [InaBnenue u kpucTayuM3anus. Y iespHas TerioTa miasaeHus. Cyomumanus

3.3.5 YpaBHeHue TermioBoro 6agaHca

TexHHUecKHe YCTPOICTBA: THUTPOMETP W TCHXPOMETP, KAJIOPUMETP, TEXHOJIOTHU
3.3.6 IOJlyUYE€HUSI COBPEMEHHBIX MaTepHajlioB, B TOM YHCIE HAHOMAaTepHaloB, U

HAHOTEXHOJIOTHH
3.3.7 [MpakTudeckre padboTel. Mi3MepeHre BIaXHOCTH BO3ayXa

4 SJIEKTPOANMHAMUKA
4.1 DJIEKTPOCTATHUKA

4.1.1 DIeKTpu3aIus Teil. DIEKTPUIECKUH 3apsia. [[Ba BUa SJEKTPUUECKUX 3apsiiOoB
4.1.2 [IpoBOAHMKH, AUBIIEKTPUKH U TOJIYIIPOBOJHUKH
4.13 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiictBue 3apsaoB. 3akon Kymnona
4.1.5 Onekrtpuueckoe  nose.  Hampsok€HHOCTE — anekTpuuyeckoro — mons.  [IpuHnumn




CYHIEpIO3UIIHHN. JImanm HaprDKéHHOCTI/I SJICKTPUYICCKOTO ITOJIA

4.1.6 Pabota cuin snekrpocraruueckoro nojst. [lorenmnuan. Pasnocts moreHuanon

417 [IpoBOMHUKK U AMAJCKTPUKH B TOCTOSIHHOM JJIEKTpUYECKOM mode. udnekTpuueckas
o IPOHMIIAEMOCTD

418 OnekTpo€MKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPTHs
o 3apsHKEHHOTO KOHIeHCaTopa

419 TexHudyeckue yCTpONCTBA: AJIEKTPOCKOI, AJIEKTPOMETp, 3JIEKTPOCTaTHYECKas 3alluTa,

3a3eMJICHHE DJICKTPOIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [IpakTudeckue padboTel. Mi3MepeHue 3IeKTPOEMKOCTH KOHIEHCATOPA
4.2 IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

491 VYcnoBus cyniecTBOBaHUS MOCTOSHHOTO 3JeKTpudeckoro Toka. Mcrounuku toka. Cuia
o Toka. [ToCTOSIHHBII TOK

422 Hanpspkenue. 3akon Oma 1s ydacTka Henu

423 DIEKTPUUYECKOE COMPOTUBIICHUE. Y JICIBHOE CONPOTUBIICHNE BEIIECTBA

424 [TocnenoBarensHoOE, MapaielibHOE, CMEIIAHHOE COSUHEHUE TPOBOTHUKOB

4.2.5 Pabora anexrpuueckoro Toka. 3akoH Jxoyins — Jlenna

4.2.6 MOUIIHOCTB 3JEKTPUUECKOTO TOKA

477 anexTpoaBrkymas cuia (nanee — 3/1C) u BHyTpeHHEE COPOTUBIICHHE UCTOYHUKA TOKA.
o 3axon OMa 11 TOTHOM (3aMKHYTOM) 3eKTprudeckoil renu. KopoTkoe 3ambikaHue

428 DNEeKTpOHHAs TPOBOJMMOCTh TBEPABIX METAIOB. 3aBHCUMOCTH CONPOTHBIICHUS
o METAJUIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTE

4.2.9 DnexTpuueckuil ToK B BakyyMme. CBONCTBA DIIEKTPOHHBIX ITYYKOB

4210 [TonynpoBonuuku. CoOcTBeHHass M MpHUMECHas MPOBOAMMOCTh TOIYIMPOBOIHHUKOB.
o CsoiicTBa p-n nepexoza. I1onynpoBoIHUKOBBIE IIPHOOPHI

4.2.11 DIIEKTPUUYECKHUM TOK B DJIEKTPOJIMTAX. DIEKTPOJUTUUECKAS] AUCCOLUALINS. DIEKTPOIIU3




OnexTpuueckuid TOK B raszax. (CaMOCTOSATENbHBIH M HECAMOCTOATEIbHBIA pa3psii.

4.2.12 Paznuunble TUIIBI caMOCTOSATENBHOTO pa3psiaa. Monnus. [lnazma
TexHuueckue yCTpOMCTBA: aMIIEpMETP, BOJBTMETP, PEOCTAaT, HCTOYHHUKU TOKa,
4213 3JIEKTpOHArpeBaTebHble MPHOOPBI, 3JIEKTPOOCBETHTEIbHBIE NPUOOPHI, TEPMOMETP
o CONPOTHUBIICHUS, BAaKyyMHBIN 0, TEPMUCTOPHI u (boTOpe3UCTOPHI,
MOJIyITPOBOJIHUKOBBINA MO/, TalbBaHUKA
[TpaxTrueckue paboThl. M3yueHne cMemanHOro COeAMHEHUST PE3UCTOPOB.
4.2.14 N3mepenne DJIC ucToyHMKA TOKa M €ro BHYTPEHHEro comnpoTuBieHus. HaOmrogeHue
3JIEKTPOJIN3a
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JieMeHTBHI COAePKAHUSA
pasaeJia 3JIeMEeHTAa
4 OJIEKTPOAMMHAMUKA
4.3 MATHUTHOE ITIOJIE. 9JIEKTPOMATHUTHAA UHAYKOUA
43.1 [TocTostHHBIE MarHuThl. B3anmoielicTBrE MOCTOSTHHBIX MAarHUTOB
MaruautHoe noJie. Bekrop marHutHOM wHAyKmuu. [IpuHuun cynepnosunuu. Jlunum
432 MarHuTHOM WHAYKIMH. KapTuHa JMHUN MarHUTHOM MHAYKIMU TOJISI TOCTOSHHBIX
MarHuTOB
433 MarnuTtHOEe moje NPOBOJHMKA € TOKOM. KapTuHa JMHMI OIS JUIMHHOIO IPSMOIO

IMPOBOJHUMKA MW 3aMKHYTOI'O KOJBLHEBOI'O IIPOBOAHHMKA, KaTYIIKH C TOKOM. OmnbIT

Opcrena. BzaumopaeincTeie mpoBOJHUKOB C TOKOM




4.3.4

Cuita AMniepa, €€ MOlyJib M HAallpaBJICHHE

Cuna Jlopenia, e€ Momynbp M HampaBiieHHE. J[BM)KEHHE 3apsOKEHHOM YacTHIBI B

4.3.5 OJTHOPOJTHOM MarHUTHOM TMoJjie. Pabora cuitel Jloperma

4.3.6 SIBneHue 3NeKTpPOMAarHuTHON MHAYKIUU

4.3.7 [ToTok BEeKTOpa MArHUTHOW MHIYKIIMHU

4.3.8 O/1C unaykuuu. 3aKOH JIEKTPOMarHuTHONW nHAYKuMu Papanes

439 Buxpepoe nsnextpuueckoe mnose. I/JC HMHAYKIMM B MPOBOJHUKE, ABUXKYILEMCS
o MOCTYIATEILHO B OJJHOPOJHOM MArHHTHOM ITOJIE

4.3.10 [IpaBusno Jlenma

4311 NunyktuBHOCTD. SBRenue camonnaykuuu. I1C caMOMHAYKIIUU

43.12 DHeprusi MarHuTHOTO MOJISI KATYIIKH C TOKOM

4.3.13 DIEeKTPOMArHUTHOE T0JIe

4314 Texauueckue YCTpOMCTBA: MIOCTOSIHHBIE MarHHTHI, AIIEKTPOMATHUTHI,
o JIEKTPOJIBUTATElb, YCKOPUTEIU DJIEMEHTAPHBIX YaCTHUILl, MHAYKIMOHHAS M1€Yb

[TpakTrueckue padboTel. 3yueHre MarHuTHOTO MOJIsl KaTylIKu ¢ TokoM. MccnenoBanue
4.3.15 JEHUCTBUS TIOCTOSHHOIO MAarHuTa Ha paMKy c TokoMm. HccienoBaHue siBICHUS
ANEKTPOMArHUTHOW UHIYKIHH
5 KOJIEBAHUW A 1 BOJIHBI
5.1 MEXAHUWYECKUE U 5JIEKTPOMATHUTHBIE KOJIEFAHUA

511 Konebarenbnas cuctema. CBoOomguble KoneOaHus. [‘apMOHHMYECKHE KOJICOAHMS.
o Iepuo, yacrora, aMIuIMTy1a U (hasza KoseOaHuit

5.12 [IpyxvHHBIA MagTHUK. MaTeMaTH4ECKUN MasTHUK

513 VYpaBHeHHe TapMOHHYECKUX KojeOaHui. KuHematnyeckoen AMHAMUYECKOE OMHCAHUE
o KOJIE0ATEIbHOTO IBUKECHHUS

5.14 [IpeBpailieHye SHEpPruuM MOpU  TapMOHMYECKUX KojebaHusx. CBsA3b aMIUIUTYbI




KoJIe0aHUI UCXOTHOM BETMYMHBI C AaMILTUTYJaMH KoJieOaHUH €€ CKOPOCTH U yCKOPEHUS

Konebarenbupiii koHTYp. CBOOOJHBIE 3IEKTPOMATHUTHBIE KOJICOAHUSI B HJICATHHOM

5.1.5 K0JIE0ATEIbHOM KOHTYpE. AHAIOIMsl MEXKIY MEXaHWMUECKUMU U AJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa
5.1.6 3aKOH COXpaHEHUs SHEPTUH B UCATHHOM K0JeOaTeTbHOM KOHTYpe
517 BeiHykeHHbIe  MexaHMueckue —KosiebaHus. Pe3zonanc. Pe3oHaHcHas — KpuBas.
o BbIHyX1eHHbIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS.
5.1.8 [lepemennsbiit Tok. CUHYCOUJAIBbHBIN IEpEMEHHBIN TOK.
519 MOoOmHOCTE NEPEMEHHOIO TOKA. AMIUIMTYIHOE U JACUCTBYIOLIECE 3HAYECHHUE CUJIbI TOKA U
o HaIPSOKEHUS
Tpancdopmarop. [IpousBoacTBo, nepeaaya U NOTPeOICHUE SIEKTPUUECKON IYHEPIUU.
5.1.10 OKOJIOTMYECKHE PHUCKM TIpU TPOU3BOACTBE dJeKTpuuecko sHepruu. KympTypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUHU B TIOBCETHEBHOM JKU3HU
5111 TexHuueckue  ycTpoWcTBa:  cedicMorpad,  IJNEKTPUYECKUH  3BOHOK,  JIMHUHU
o 3IIEKTpoTIepeIay
[IpakTnueckue paboTsl. McciaenoBanre 3aBUCUMOCTH TIEPHOIa MAJIBIX KoJIeOaHUH Tpy3a
5.1.12 Ha HUTH OT JUIMHBI HUTHU M Macchl rpy3a. VccienoBaHue nepeMeHHOro ToKa B LIEMU U3
HOCJIEJ0BATENIBHO COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U pe3ucTopa
5.2 MEXAHUWYECKUE U 9JIEKTPOMAT'HUTHBIE BOJIHbI
591 Mexanuueckue  BOJHBL,  ycioBuMs — pacnpoctpaHeHus.  Ilepuon.  Ckopocthb
o pacnpocTpaHeHHs U JUTMHA BOJIHBI. [lonepeyunblie u Npoa0IbHbIE BOJIHBI
522 Wutepdepennys u audpaxius MEXaHHIECKUX BOJTH
523 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka
524 DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIIOBUS M3JIyYEHHS 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas

opueHTanus BeKTopoB E, B 1 v B 351eKTpOMarauTHO! BOJIHE B BAKyyMeE




CaoiicTBa QJICKTPOMArHuTHBIX BOJIH: OTpaXXCHUEC, MPCIOMIICHUC, TIOJIApU3alMsd,

325 mudpakiys, narepeperus. CKOpoCTh 3JI€KTPOMAarHUTHBIX BOJIH
596 [IIkana 37€KTpOMarHUTHBIX BOJIH. [IpuMEHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
o ObITY
597 [lpyHumnel  paguocBaA3M M TeneBUAeHUs. Panuonokanus.  DJIEKTPOMAarHUTHOE
o 3arpsiI3HEHUE OKPYIKAOLIEN Cpebl
TexHuyeckue ycTpoiicTBa: My3blKaJbHble HHCTPYMEHTHI, YIBTPa3ByKOBask TUAarHOCTHKA
5.2.8 B TEXHUKE M MEIULUHE, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-
neyb
53 OIITUKA
5.3.1 [IpsimonnHENHOE pacpoCTpaHEHHUE CBETA B OJJHOPOJIHOM cpene. JIyu cBera
537 OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs! cBeTa. llocTpoeHne n300pakeHUil B MIIOCKOM
o 3epKaie
533 [Ipenominenue cBeta. 3aKOHBI MpeTOMJICHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
o IPETOMIICHUS
534 [TonHoe BHyTpeHHEee oTpaxkeHue. [IpeaenbHplil yroia noJiHOro BHyTPEHHETO OTPAKEHUS
5.3.5 Hucnepcus cBera. CnoxxHbIl cocTaB O6esoro ceera. L{Bet
CoOuparomie W pacceuBaromye JUH3bBL. ToHKass nuH3a. (POKYCHOE pacCcTOSIHME U
5.3.6 onTHYecKkas cwia TOHKOW JuH3bL. IlocTpoeHne u3zo0paxeHuil B coOMparommx u
paccenBaronux JrH3ax. Popmyia TOHKON JUH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M
5.3.7 [Ipenenbl TPUMEHUMOCTH T'€OMETPUUECKON ONTUKH
Wnrepdepennus cera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUSL HAOJIIOIEHUSI MAKCUMYMOB
5.3.8 U MUHUMYMOB B MHTEp(EPEHLUHMOHHOW KapTHHE OT JABYX CHUH(A3HBIX KOI'€PEHTHBIX
UCTOYHHUKOB
5.3.9 Hudpakumst ceta. [Audpakmuonnas pemérka. YclIoBHE HaONMIOACHUS TJIABHBIX




MaKCHMYMOB IpH MaJIEHU MOHOXPOMAaTHYECKOTO CBEeTa Ha NU(PPAKIMOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceeta
5311 TexHudyeckue yCTpPOWCTBA: OYKH, nyma, (oToanmapar, MPOSKIUOHHBIA ammapar,
MHUKPOCKOII, TEIECKOT, BOJJOKOHHAS OMTHKA, TUPPAKIIHOHHAS PEIIETKA, MOISPOH
5312 [Tpaktnueckue paboTel. MI3Mepenue mokaszatens npenomieHus. MccaenoBanue cCBONCTB
n300pakeHuii B TuH3ax. Habmioenue nucnepcuu cBera
SJIEMEHTbI CIIELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH
I'panunubr  npumeHUMOCTH — Kiaccmyeckol — mexanukd.  [loctynmatel  Teopuu
6.1 OTHOCUTEJIHLHOCTH: MHBAapPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIUI
OTHOCUTEITLHOCTH DUHIITEHHA
6 6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJUIEHNE BPEMEHU U COKPALLIEHUE JITTUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3p Macchl € DHEpruel M HMITyJIbCOM CBOOOJHON YacTUIBl. DHEPIus IMOKOsS
C¢BOOOIHOI YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OITTUKU
711 @®oronsl. dopmyna [lnanka cBsizu »Hepruu (QOTOHA C €ro 4yacTOTOW. DHeprus u
UMITYJIbC (POTOHA
710 OtkpeiTie W wuccineaoBanue (oroadpdekra. Omnbitel A.I. CronetoBa. 3aKOHBI
71 doTtorddekra
7.1.3 VYpaBrenue DiiHmreiiHa 1 Goroddderra. «KpacHas rpanuma» Gotordpdexra
714 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XuMH4eckoe JeHMCTBUE CBETA
7.1.6 Texaudeckue ycTpoiicTBa: (poTodsieMenT, (pOoToaaTInK, COTHEUHAs 6aTapesi, CBETOANO/T
7.2 CTPOEHUE ATOMA




Mognens atoma Tomcona. OnbiTel Pesepdopaa mo ucciegoBaHuIO CTPOSHHUS aTOMa.

721 ITnanerapHast MOJICITb aTOMa
[Toctynatel bopa. M3nydenue u noriouieHne GOTOHOB MU NEPEXoAe aToMa ¢ OJJHOr0
7.2.2 YPOBHSL 2Hepruum Ha JApyroil. Buasl cnektpoB. CHEKTp YpPOBHEW 3HEpPIUM aroma
BOZIOpOAA
793 BosHoBbIE cBOicTBa yactull. Bonnusl ne bpoitiga. KopmyckynsipHO-BOJHOBOM Ayaliv3M.
o Judpakius 377eKTPOHOB Ha KpHCTalIax
7.2.4 CroHTaHHOE ¥ BBIHYKJIEHHOE M3Ty4YeHHEe. Y CTPOUCTBO U MPUHITUT PaOOTHI Jlazepa
795 TexHudyeckue ycTpoWcTBa: CIEKTpalbHBIA aHAINU3 (CIIEKTPOCKOI), ja3ep, KBAaHTOBBIN
o KOMIIBIOTEP
7.2.6 [IpakTnyeckue pabotel. Habmronenue muHeHYaToro crnekrpa
7.3 ATOMHOE AJ1PO
7.3.1 MeTto/1pI HaOIIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUI]
OTtkpbiTHe paaunoakTuBHOCTH. OmbiTel  Pesepdopma mo  ompeneneHuro  cocrasa
7.3.2 paanoakTuBHOrO M3nmyuyeHus. CpoiicTBa anb(da-, Oera-, raMMa-usiaydyeHus. BrnusHue
PaAMOaKTUBHOCTH Ha )KUBbIE OPraHU3MBbI
733 OTtkpeiTHE NpOTOHA U HeliTpoHa. HykionHas mozens siipa ['eiizenOepra — MBaHeHko.
o Bapsz sapa. MaccoBoe umciio sapa. M3otomsl
734 Anbda-pacnan. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['aMmma-usnyuenue. 3akoH
e PagMoaKTUBHOIO paclajia
7.3.5 DHeprus CBA3U HYKJIOHOB B sizpe. AnepHsie cuibl. JledekT Macchl sapa
7.3.6 Snepublie peakiuu. JleneHue u CUHTE3 sAEp
7.3.7 SAnepubiii peaktop. TepmosiaepHbiit cunTe3. [IpoOieMbl W MEPCHEKTUBHI  SJIEPHOM

OHEPreTUKH. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPreTUKU




7.3.8

DneMeHTapHble YacTUlbl. OTKpbITHE MO3UTPOHA. DyHAAMEHTAIIbHBIE B3AUMOICHCTBUS

TexHuueckue ycTporcTBa: AO3UMETP, Kamepa BunbcoHa, SAEpHBIN pEeakTop, aTOMHAs

7.3.9 SoMba
7.3.10 [IpakTnyeckue pabotel. MccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3MKU
8.1 Bun 3Bé3nnoro HebGa. Co3Be3nus, spKue 3BE3/IbI, MNIAHETHI, KX BUIUMOE JIBUKEHUE
89 Conneunas cucrema. [lnanersl 3eMHOH rpynnbl. [[maHeTHI-TUraHTBl U UX CITyTHHKH,
' KapJIMKOBbIE M1aHeThl. Maiibie Tena CoHeUHOM cucTeMbl
8.3 Comnnue, dpotocdepa u armochepa. ComHedHass aKTUBHOCTb
8.4 Ucrounuk sHeprun CosiHLA U 3BE3]
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH: MACCA, CBETUMOCTh, panyC, TEMIIEpaTypa, Ux
2.5 B3aMMOCBS3b. JlMarpaMMa «CHEKTpaJibHBIM KjacC — CBETHMMOCTBbY». 3BE3/bl TJIABHOM
' MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» [UIsl 3BE3] TIJIABHOU
MOCIIEI0BATEIbHOCTH
2.6 Buytpennee crpoenue 38€31. COBpeMEHHBIE MTPEJICTABICHUS O IPOUCXOXKACHUN U
' spostronnu CoJiHIA U 3BE3[. DTanbl )KU3HU 3BE3
Mneunslit  Ilyte — Hama [Ianaktuka. ChoupaneHas crpykTypa [anaktukw,
8.7 pactipesnenenue 3BE3M, ra3a u nbuid. [lonoxenue u nemwxenue ConHua B ['amakTuke.
[Tnockas u chepudeckas moacucTeMsl [ amakTHKu
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sAPAX TAIAKTUK
Bcenennas. Pacmpenue Beenennoii. 3akon Xa06ia. Pa3oeranue ranaktuk. Boszpact u
8.9 panuyc Bcenennoit, Teopus bombmioro B3peiBa. Mogens «ropsueil BcenmeHHOM.
PenukroBoe n3myuenue
2.10 Macmrabnast ctpykrypa Bcenennoil. Meraranmaktuka. Hepeménubie mpoOiaeMsl

aCTPOHOMHHU




MMPOBEPSIEMBIE HA EI'3 IO ®U3UKE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJIbHOM NPOT'PAMMBbBI CPEJHEI'O OBIIETO OBPA3OBAHUA

Kox npoBepsiemoro
TpeOoOBaHNUS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl CpeIHero oo0ero 06pa3oBaHus

CdopmupoBaHHOCTH YMEHHI pacno3HaBaTh (PU3NUECKHE SIBICHUS (IIPOLECChl) U OOBSICHATD UX Ha OCHOBE
M3YYECHHBIX 3aKOHOB

BJ'IaJIeHI/Ie OCHOBOIIOJIararommnumMmn (l)I/ISI/IIIGCKI/IMI/I MNOHATUAMKU W BCJIIMYUMHAMH, XapPaKTCPUIYIOLNIUMU
(u3nyecKre Npouecchl

ChopmupoBaHHOCT YMEHHI MPUMEHSATh 3aKOHBI KJIACCUYECKOM MEXaHUKU, MOJEKYJSIPHOW (U3UKU U
TEPMOANHAMUKH, DIIEKTPOJUHAMHUKH, KBAHTOBOM GU3MKM AN aHanu3a U OOBSCHEHUS SBICHHIM
MUKpPOMHpA, MaKpOMHUpa U MeraMupa, pas3indyaTh YCJIOBUS (TpaHUIBI, OOJACTH) HPUMEHHUMOCTH
(bu3nyecKuX 3aKOHOB, MOHMMATh BCEOOIIUI XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHHMUYEHHOCTH
WCIIONIb30BAaHUSl YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUECKHE TMPOIECChl, HCIOIb3yS OCHOBHBIE
TMIOJIOXKEHUS, 3aKOHBI Y 3aKOHOMEPHOCTH

ChopmrpoBaHHOCTH YMEHUS pa3InNyaTh yCIOBUS MPUMEHUMOCTH Mojeel (Uu3NYecKuX Te U MPOoIecCcoB
(stBIICHMIA)

CchopMupoBaHHOCTb yMEHHsl pellaTh pacyE€THbIE 3aJjauyd C SBHO 3a/JaHHOW U HESBHO 3a/laHHOMN
¢u3nuecKkoil MoJeNIbI0: Ha OCHOBAHUM aHANIM3a YCJIOBHs BBIOMpaTh (hU3MYECKHE MOENH, OTBEYAIOIIHe
TpeOOBaHUAM 3a/1a4M, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (DU3NYECKUX
TEOpUH TNPU HCHOJIB30BAHMM MAaTEMAaTUYECKUX METOJIOB pELIeHUs 3a/ad, MPOBOAMTH pacuéThl Ha
OCHOBAHMHU HMMEIOIIUXCS JTAHHBIX, aHAIU3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATh METOJbl PELICHUS C
y4€TOM MOITY4YEHHBIX pe3yJbTaToOB

Pemartp kauecTBeHHBIE 3a7a4uu, TpeOyOIIKe MPUMEHEHNS 3HAaHUM U3 Pa3HBIX Pa3/ieloB IIKOJIBHOTO Kypca
(bu3MKY, a TaKKe MHTETpaliy 3HAHUHM U3 JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOIO IMKJIA: BBICTPAUBATh




JIOTUYECKYIO TIEMOYKY PACCYXIACHHUI C OMOpPOi Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHHSI

BJIaI[eHI/Ie OCHOBHBIMH MCTOAAMU HAYYHOI'O ITO3HAHUSA, UCIIOJIb3YCMbBIMU B (1)I/I3I/IK€I MMPOBOAWTDL MPSAMBIC U
KOCBCHHBLIC U3MCPCHUA (bI/ISI/ILIeCKI/IX BCJINYHH, BI)I6I/Ipa$I OIITUMAJILHEIN CII0CO0 HU3MCPCHUA U UCHOJb3YA
HU3BECTHBIC MCTOJblI OIICHKHU HOFpGIHHOCTCﬁ I/I3MepeHI/If/'I, MMpOBOAWUTL HCCIICAOBAHUC 3aBHUCHUMOCTEH
(bI/ISI/ILIeCKI/IX BCJIMYHUH C HCIIOJIb30BAHUCM IPAMBIX H3MepeHHfI, OOBSICHATD IMOJIY4YCHHBIC PE3YJIbTATHI,
HCIOJIb3YA (1)I/I3I/I‘-ICCKI/I€ TCOpHUH, 3aKOHbBI W TIOHATHUA, W HACJIATh BBIBOIbI, CO6JHOI{21TI) mpaBujia
0e3omacHOro TpyAa IpH IMPOBEIECHUM HCCIEIOBAaHMN B paMKax y4eOHOro JKCIIEpUMEHTa M y4ueOHO-
WCCIIEIOBATENILCKONW  JICSITEIBHOCTA € HMCIIOJIb30BAaHUEM ITU(PPOBBIX HM3MEPHUTENBHBIX YCTPOHCTB U
71a00paTopHOro 000pyAOBaAHUS

ChopMUpPOBAaHHOCTh YMEHHI aHAJIM3UPOBATH U OIEHUBATH MMOCJECACTBUS OBITOBOM M MPOW3BOJICTBEHHON
NESATETPHOCTH YEJIOBEKa, CBSA3aHHOW C (U3MYECKUMHU TIPOIECCaMU, C TO3HMIMH JKOJIOTHYECKOU
0€30MacHOCTH; TMPEJICTaBICHUH O palMOHAIBHOM TPHUPOIOINOJIB30BAHUM, a Takke pa3yMHOM
WCIOJIb30BAaHUU JIOCTIKEHUN HAayKd M TEXHOJOTMM JUis JajibHEHIIEero pa3BUTHS UEIOBEYECKOTO
oOmecTBa

OmmageHne pasnTUUHBIME crioco0amu  paboThl ¢ uWHpOpManuedl (QHU3MUECKOro CONEpX)aHUA C
WCTIOIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJM3a M OIIEHKH JOCTOBEPHOCTH MOJTy4aeMoil HHPOpMauu

10

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IMPUMCHATE OCHOBOIIOJAraromue aCTpOHOMHYECKHUE IIOHATHA, TCOPHUU H
3aKOHbI VI aHaJIi3a H 00BACHEHUS (bl/ISI/I‘leCKI/IX IIpouecCCoB, IMPOUCXOAAIIUX HaA 3Bé3,[[aX, B 3BE3HBIX
CHUCTEMAX, B MEKTaJIaKTHIeCKOM Cpeac,; NABUKCHUA HEOECHBIX TEJ1, 3BOJIIOIHUN 3BE3J U Bcenennoit




INEPEYEHD 9JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kox
Kon .
pazaena/re IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
3JIeMEeHTa
MBI
1 MEXAHHKA
1.1 KNHEMATHUKA
1.1.1 Mexanunueckoe nBrxeHre. OTHOCUTEIbHOCTh MEXaHUUECKOro ABMkKeHUs. Cucrema oTcuéra
MarepuanbHasi TOUKA.
7 TPASKTOPHE
Eé pamiyc-Bexrop:
Fle )= (xele) wle ) =(2)),
TpaeKTOpII,
[IEpEMEIIICHIIE: ? -‘-_
1.1.2 AF =F(ty)—T(t) =1, —T; = x
= (Ax, Ay, A),
yT5.
CroxKeHIIe NepeMenTeHHit:
N, = 5, 4,
1.1.3 CKOpOCTh MaTepUAIbHOM TOUYKHU:




A7 .
U=— =T, =(u}_.u1_.u_).
At Ar—3 1) . )
Ax , ) ;
U = T x,. aHANOIIYHO v, =)/, U.=Z,.
flams b

CroeHHe CKOpocTell: ¢, =0, + 0, -
Brruncnenue nepeMeneHus 1 yTd MaTeprualbHONW TOYKH IIPU MPSAMOIUHEHHOM JABUKCHUN

BJIOJIb OCH X I10 TPaUKy 3aBUCUMOCTH Vx(t)

o . AD -,
YeKopeHIle MaTepHanbHOI TOYKIL d = ?L =u,'= (nx.nT.a: )
0 T '
1.1.4
Av, N , r
a =—2* =(v,).. aganorm4HO a, = (v, ), a.=(v.)
At )

1.1.5 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE:!

x[t|=x,+v, t

v [t = v, =const




PaBHOYCKOpeHHOC HpHMOJ’IHHCﬁHOC JABUXKCHUC!

at’
x(t)=x, +u,t +—

v(t)=uv, +at
a, = const

-

v —ul =2a(x,-x,)

ix v 2 1

lei JIBILKCSHINI B QTHOM HAIIPABICHHI IIVIE S = —-

Y

I

CBoOogHOE majieHre. Y CKOpeHHe CBOOOTHOTO TaICHMS.

Vi

9] Xo \—-

I[BI/I}KGHI/IC TCia, 6p0H_IeHH01"O Imoa yrijioM o K TOprU30HTY:




".T(E‘j =X, + Uy f =3 +tU,cosa-f

7 ]

gt .
Vi) =y Ut + 1T =y, +U,sina-f—

[
.

I~.J|

Iful. (t)=v,, =v,cosa

|0 (1) =0y, + g f =u,sina— gt

-

g

(g,=0

<

—g =const

¥

'_ rey
g

KpHBOJ’IHHGfIHOC JABUKCHUC. I[BI/I)KCHI/IG MaTepHaHBHOﬁ TOYKHU I10 OKPYKHOCTH.
Yrnosas u nuHelHas CKOPOCTb TOYKH:

V=wR

[Ipy paBHOMEPHOM JBHKEHUU TOYKH IO OKPYKHOCTH

w=2—n=27w
T

. L[eHTpOCTpeMI/ITeHLHOC YCKOPCHUC TOYKHU:

2
\4 2
auC:E:w R

. IlosiHOE yCKOpEHHE MaTepruaatbHOU TOUYKH




1.1.9 Teépnoe Teno. [loctynatenbHoe U BpalaTeabHOE IBUKEHHUE TBEPAOTO Tejla
1.2 JMHAMUKA
121 Nuepumanbubie cucteMbl otcuéta. IlepBwiii 3akoH HproToHa. [IpMHIMIO OTHOCHUTEIBHOCTH
o [amtes
Macca Tena. IInoTHOCTE BelecTBa:
_m
122 P=v
Cuna. [TpuHIUT CyNepIIO3UIINH CHIT:
123 DaBHOﬂeﬁCTB:F1+F2+"'
Bropoii 3akon Herotona: 11s marepuanbHoil Touku B 1ICO
F.=ma,
1.2.4 Ap=F At
npu
F =const
=
1.2.5 — —
‘Fii F 21

Tpernii 3akoH HbI0TOHA JI71s1 MaTEPUAIIBHBIX TOYEK:




o~ -

F,=-Fy,

3aKOH BCEMHUPHOI'O TSATOTCHHS: CHJIBI IIPUTSHKCHHUS MEXK/Ty TOUYCUHBIMUA MacCaMu PaBHBI
m, m,
2

F=G

Cuima TSKECTH. HGHTp TSDKECTH TeJla. 3aBHCUMOCTh CHJIBI TSHKECTH OT BBICOTHI h Haxqg

1.2.6

MMOBEPXHOCTHIO TJIaHETHI paguycom RO:

mg= GMm
|Ry+h[’

Cuna ynpyrocrtu. 3akoH ['yka:
127 Fo=mk
1.2.8 Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHHUs CKOJIbXKCHHUS:

F_=uN

Cuna TPCHU TTOKO:




Koaddumuent tpenus

1.2.9

JlaBnenue:

1.3

CTATHUKA

1.3.1

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPALICHUS:
M| = FL, rae | — meyo cuisl

']

F

OTHOCHUTEJILHO OCH, POXOAIIEl yepe3 ToUKy O NepHeHIUKYIISIPHO PUCYHKY

1.3.2

HCHTp MaccC TcJia. HCHTp MacCC CUCTEMbI MATCPUAJIBHBIX TOYCK:

o~ -

_mrmy ot

r
0. M.
m,+m,+...

B onHOpOgHOM 11071€ TSXKECTH
(g =const )

HCHTP MacCC TCJia COBNAAACT C €ro HCHTPOM TAKCCTU




1.3.3

VYcnoBust paBHoBecus TBEpaoro tena B MCO:

(M, +M,+...=0

\F,+F,+...=0

3.4

3akoH ITackansa

3.5

JlaBienue B )xunkocTH, nokosieics B MCO:
p=p,tpgh

3.6

3akoH Apxumena:

Apx BBITECH

€CJIH TeJIO U KUJIKOCTh nokosrcsa B UCO, To
FApx: pg VBLITeCH

YcnoBue niaaBaHus Tell

1.4

3AKOHBI COXPAHEHIN A B MEXAHUKE

4.1

HNMnynsc MaTepualbHON TOYKU:

p=mv

4.2

HNmMnynec cucteMsl Tei:

- o~ -

P=Pi* Py ..




3aKOH U3MCHEHHUS U COXPAaHCHUS UMITYJIbCA:

—

APy

Pabota cuiibl Ha MaJOM MepeMeIeHUH:

,11=|P:|-|.-'lf|-cus a=F -Ax

B ICO
8p=4|pyt prt = F oy A+ P At

B UCO , eciu

43 ApZA(p1+p2+...)=O
, €CIIU
IBHemH+ ZBHeLUH+"' :0

PeaktuBHOE nBUXKEHUE

4.4




—

)]
MoIHOCTE CHIIBI:
€CIIY 3a BpeMs

1.4.5 At
paboTa CUITBI U3MEHSAETCS HA , TO MOIITHOCTh CHIIBI
A4
P=— =F-v-cosa
Af |, o
Kunernueckast sHeprust MaTepuaaibHON TOUKH:
2 2
_myv _p
EKI/IH_ -
2 2m
1.4.6
3aKOH U3MEHEHUSI KHHETUYECKON AHEPruu cucteMbl MmaTtepuanbHbix Touek: B MCO AEkun = Al
+ A2+ ...
1.4.7 [ToreHuumanbHas SHEprus:

JJI IOTCHIHMAJIBHBIX CHJI

A12 = Elnmex—nq - E2n0TeHL1 = A Eno-reHu

HOTGHHI/IaHBHaﬂ OHEpPTHUA MaTepHaHLHOﬁ TOYKHU B OJTHOPOJHOM ITOJIC TSAXKECTHU:




E =mgh

TIOTEHL]

[ToTeHumanbHas SHEPTUs ynpyro 1ehopMUPOBAHHOTO Tela:

kx*

TOTeHI] = 2

E

3aK0OH U3MCHEHMS U COXpPAaHCHUA MEXaHU4YEeCKOMH SHECPTHUHU:

Enex = Exum + Ermra[-m;-u

1.48 B IIC;D iE]‘.:EK = *'&-LBEEK HEMOTEHIL. CHIIs
B IICD ﬂ.E}.:Ex = 0.. SCIIn ABE&E HeIIOTEH. CHT = D
1.5 MEXAHUYECKUE KOJIEBAHUA Y BOJIHBI
1.5.1 ['apmoHnyeckue KonebaHus MaTepuadbHOW TOYKM. AMIDIMTYZa U (a3a KoJeOaHUH.

Tac

KuHeMaThyecKoe ONMCaHue:
x(f) = Asin| wf +o0, ).

v () =x.

a(n=(v ), =—o'x) =>a +a'x=0,
I€ X - CMEIICHUE U3 PAaBHOBECHSI.
JlnHaMu4yeckoe onrcaHue:




. JTO 3HAYUT, YTO

SHGPFGTI/I‘IGCKOG OIIMCAaHHC (BaKOH COXpaHeHI/Iﬂ MexaHquCKOﬁ BHGPFHI/I)Z
N N ] 1
Ut kReoms k4

L0 o { p—

2R e o™ oongt
2 2 2 2

CBs13b aMIUIUTYBI KOJICOAHUI CMEIICHUS MaTEpPHAIbHON TOYKH C aMIUTUTyAaMH KoyieOaHui eé
CKOPOCTH M YCKOPEHHUSI:

Upe =04, @ = ®'4

[lepuon u yactoTa KoIeOaAHUA:

2n 1

1.5.2
[lepron cBOOOTHBIX KOTEOaHHN TIPYKUHHOTO MasiTHUKA!
m
T=2m|—
k
1.53 Brinyxennsie konebanus. Pezonanc. PesonancHas kpusas




HonepeqHHe U IIPOAOJIbHBIC BOJIHBI. CKOpOCTB pacipoCTpaHCHUA U JJIMHA BOJIHBI:

A=yT =2
v
1.5.4
Wntepdepennyst u qudpaxiyst BOJIH
1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHASA ®U3UKA
Mogenu ctpoeHusi ra3oB, XUAKOCTEH W TBEPAbIX Ted. [lycTeh TepMmoamHamMuueckas cucTema
(Tenmo) coctouT 3 N OIMHAKOBBIX MOJIEKYJI. TOT/Ia KOJTMYECTBO BEIIECTBA
N_m
N, u
2.1.1 e
NA
—guciio ABOrajipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BEIIeCTBa
2.1.2 TemnnoBoe IBMKEHUE aTOMOB U MOJIEKYJI BEIIIECTBA
2.1.3 B3anMopaeiicTBHe YacTHIL BENIECTBA
2.14 Huddys3us. bpoyHOBCcKkOe ABMXEHUE
2.1.5 Mopens uneansaoro raza B MKT




CBsi3p MEX]y IaBICHHEM U CpeJAHEW KWHETHYEeCKOW >HEepruei MocTyHaTeIbHOro TEIUIOBOTO
JBUKEHHSI MOJIEKYJT ieabHOro ra3a (ocHoBHoe ypaBHeHue MKT):

P=lmﬂv: =En-; |\ _ 2, 7
3 32 ) 3 7
2.1.6
rzie m0 — macca OTHOH MOJIEKYJIbI,
N
\%4
- KOHILIGHTPAILIUS MOJIEKYTI
2.1.7 AoOcomoTtHas Temnieparypa: T =t +273K
CBs3p TeMIEpaTyphl ra3a CO CPeAHEH KUHETHUECKON SHEeprueil MoCTymaTeIbHOro TEMIOBOIrO
JBUKECHHSI €T0 MOJICKYJT:
— (m@*) 3
2.1.8 fo =| J|=§ki'“
2.1.9 VYpasuenue p = nkT
2.1.10 Mopenb uaeaabHOro ra3a B TepMOJUHAMUKE:




( VpaBrerHe Merzeeera — Kiareiipona
| BEIpRUKeHHe 1T BHY TpeHHei! SHepIHH

VpaBreHHne MeHueneeBa — KianeiipoHa (mpHMeHHMBIE (OpPMBI

SAINCIL):

oV =" RT =vRT =Nk, p=PXL
LL LL

BripaKeHIle 1118 BHyTpeHHell 3Hepriil 0HOATOMHOIO HIIeaTbHOIO
raza (IIpIIMeHIIMEBIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 21 2

3akoH I[aJ'IBTOHa AJId JaBJICHUA CMCCHU PAa3pCIKCHHBIX I'a30B:

2.1.11 P=pi*p,*...

2.1.12 W3omporiecchl B pa3pekCHHOM Ta3e C IMOCTOSIHHBIM YHCIOM MoJIeKyl N (¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA V):

nzorepma (T = const): pV = const ,

nzoxopa (V = const):




const

~ s

n3obapa (p = const):

—=const
T

I'padmueckoe mpeacrapieHue u3onpoieccos Ha pV-, pT- u VT- nuarpammax.
OO0BeIMHEHHBII ra30BbIA 3aK0H:
|4
PY _ const
T

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHIeHHBIe N HCHACBIIICHHBIC IT1apbl. KauecTBeHHass 3aBHCHMOCTH INIOTHOCTH H JaBJICHUA

2113 HACBIIIIEHHOTO Mapa OT TeMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACKIIIIEHHOTO IMapa
BnaxnocTs Bo3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTD:
g Pron Tl P T
2.1.14 pHaCbm.(napa‘ T ] Practimnapa ( T )
2.1.15 W3meHeHune arperaTHbIX COCTOSIHUI BEIIECTBA: UCIIAPEHUE U KOHACHCAIUsl, KUTIEHUE KUJKOCTU
2.1.16 N3MeHeHmne arperaTHbIX COCTOSIHUM BEILECTBA: MJIABJICHUE U KPUCTAILIA3AUS

2.1.17 IIpeobpazoBanue sHeprun B (pa30BbIX Mepexoiax




2.2

TEPMOJAMNHAMUKA
2.2.1 TernioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennsis sneprust
293 Temonepenaya Kak crnocod W3MEHEHMsT BHYTPEHHEH sHepruum Oe3 coBeplueHHs padoThI.
KonBek1yst, TemonpoBoiHOCTh, H3ITyUeHHE
KonnyecTBo TEmIOTHI.
VY nenpHas TEMIOEMKOCTD BELIECTBA C:
2.2.4 Q=cmAT
VnenwpHas Teriora napoodpazoanus L: Q = Lm.
225 VY aenwpHas TemoTa miaBieHus A Q = Am.
VY nenbHas TEoTa cropanus Tommaa q: O = gm
DnemeHTapHas paboTa B TEpMOJAMHAMUKE:
A=pAV
2.2.6
Brruucnenne pabotsl o rpaduky mnporecca Ha pV-auarpamMMe
2.2.7 IIepBbIil 3aKOH TEPMOAVHAMUKH:

Q,=A U12+A12:(U2_ U1)+A12

Annabara: ‘
Q,=0= A12:(U1_ U2)=A U,




2.2.8

Bropoii 3akon Tepmoannamuku. HeoOpatumbie nporeccs

[Tpunnune! aectBus TernoBbix MammuH. KITJ1:

n — AS-E.LI’.HJCI'[ — "‘-OHH"F _|"‘-Ox-ﬂn| — 1_ |‘--OXCJ'[|
229 Qua.r-p QH.EI'F Qua.r-p
MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho:
I_J-ET".:" -T o T —_—
2.2.10 MAX T = Mgy = — ——— = 1=
T T
YpaBHeHHE TETIOBOTO OanaHca:
2211 Q+Q* Q.. =0
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE I10JIE
311 DnekTpu3alus Tell U e€ MposiBIeHUs. DIeKTpudYecKuid 3aps. [[Ba Buaa 3apsiia. DaeMeHTapHbIN
o AIIEKTPUYECKHM 3aps]l. 3aKOH COXPaHEHUs JIEKTPUUECKOI0 3apsaa
3.1.2 Bsaumoneiicteue 3apsinoB. Todyeunsle 3apsaasl. 3akoH KyroHa:

B OTHOPOJHOM BCHICCTBEC C IIHBHGKTpH‘-IGCKOﬁ MMPOHUTTACMOCTBIO
3
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41 14

4L

ﬂr'|‘:’:_ 1

il
T dmes, 1

F=k

Onekrpuueckoe nojie. Ero gelictBrue Ha 3J€KTPUUECKUE 3apsbl

HaHpH)KéHHOCTL QJICKTPUYICCKOTO IIOJIA:

E=F

qnpoﬁHbIﬁ

ITone ToueuHoro 3apsaa:

OIHOPOJHOC II0JIC:

']

E:COI’ISt .

Kaptunb!l nMHUN HANPsZKEHHOCTH ITUX MTOJIEH

HOTGHHI/IaHBHOCTB SJICKTPOCTATHYCCKOI'O ITOJIA.

Pa3nocts MIOTCHIMAJIOB U HAIIPSXKCHUC!
Ap=q (¢1 - d)zJ: —qA¢=qU.

HOTeHI_[I/IaJ'IBHa}I 3Hepr1/151 3ap;ma B BHCKTpOCTaTI/I‘IeCKOM TTI0JIC:
W=q¢




IToTenmnuan SJICKTPOCTATHUYCCKOT'O ITOJIA:

_w
¢_q

CBs13b HaNPSHKEHHOCTH TIOJIS U Pa3HOCTH MOTEHIIMAIOB JIJIs OJHOPOIHOTO JICKTPOCTATHYECKOTO
mosst: U =Ed

[IpuHIMIT CyNIEPIIO3UIINH JIEKTPUUYECKHX TOJIEH:

E:E1+E2+...,¢:¢1+¢2+...

3.1.6
[IpoBOAHUKY B 3JEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IIPOBOTHUKA
3.1.7 E*=0
, BHYTPH ¥ Ha IOBEPXHOCTU IIPOBOJHUKA ( = const
3.1.8 JMdIeKTpUKY B 3JIEKTPOCTaTUYECKOM ToJie. J{uanekTpuieckas: IpOHUIIAEMOCTh BEIIECTBA €
3.1.9 Konnencarop. D1nekTpo€MKOCTh KOHIEHCATOPA:

c=_1L
U




:‘)J'IGKTpOéMKOCTB IUIOCKOI'0 KOHACHCATOpa:

€g,S
C= =eC,

d

[TapannensHOE COeTMHEHHE KOH/IEHCATOPOB:
q=q,*+q,+.., U ,=U,=...,C —C+C+...

* > ™~ napamn

ITocnemoBarenpHOE COEOUHEHHE KOHACHCATOPOB:

3.1.10
1 1 1
u=U+U,... =q,=..,——=—+—+...
' ? ’ql q2 ’ Cnocn Cl CZ
3Hepr1/1ﬂ 3ap51>1<eHHor0 KOH,Z[GHC&TOpaI
_qu _cu’_ ¢
3.1.11 We="r=—"-=5¢
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
3.2.1 Cuna Toka:
|
ﬁ.r A n

Ar—i




[TocrosiunbIii TOK: I = const
s mocTosiHHOTO TOKA = It

Ycaopus CYHICCTBOBAHUS SJICKTPUICCKOI'O TOKA.
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Hampsokenne U u OJIC E
3akon Oma Jyis ydyacTKa Lenu:

U
I=—

3.2.3 R
DIIEKTPUUYECKOE COMPOTUBIICHHE. 3aBUCHUMOCTb COIPOTHUBJICHHSI OJHOPOJHOTO IMPOBOJHHUKA OT
€ro JUTMHBI U CeYeHUS. Y IeIbHOE COMPOTUBIICHUE BEIECTRA.

3.2.4 R=pL

S
Hcrounuku Toka. DJ1C HCTOYHHUKA TOKA:
E — CTOPOHHI/IXCI/IH

3.2.5 q
BryTpeHHee conpoTuBIeHNE HCTOYHHKA TOKA

3.2.6

3axon OMa a1 nosHOM (3aMKkHYTOM) anekrpudeckoi nenu: E = IR + Ir, oTkyna
E
I=—
Rr




HapaJmeJleoe COCONHCHHUC HpOBO,Z[HI/IKOBI
[=11+1+..,Ul=02=...,

1 _1 1
=—+—+
Rnapann Rl R2
3.2.7
[TocnenoBarenbHOE COETUHEHHE TPOBOTHUKOB:
U=Ul+02+.,11=12=_,,
R ,..,=R/+R,+...
PaGoTa snexkrpuyeckoro Toka: A = [Ut.
3akoH [[xoyins — Jlenna:
Q=I"Rt
3.2.8
Ha pesucrope
U2
R:Q:A:Ithlet:?t
3.29 MOUIIHOCTB 3JEKTPUUECKOTO TOKA:




A4

P="
At

=1

Ar—s)

TermoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

. UF
P=I'R=—=]U
R
MOI_I_IHOCTB HNCTOYHHUKA TOKA.
AAd
F = g PR =EI
At Ar—y0

CBOOO/IHBIE HOCUTENIN 3JEKTPUUYECKUX 3apsA0B B MPOBOJAHHKAX. MexaHU3Mbl MPOBOJANMOCTH

3.2.10 TBEPABIX METAJJIOB, PAacTBOPOB U paCIUIABOB AJIEKTPOJIUTOB, ra3oB. [lomynmpoBOAHMKH.

[TonynpoBOAHUKOBBIN MO/
3.3 MATHUTHOE I1OJIE
MexaHn4eckoe B3aMMOJICHCTBUE MAarHWTOB. MarHUTHOE mose. BEeKTop MarHWUTHOW WHIYKIIUU.
[IpuHOHMI cynepno3uuyu MarHUTHBIX TIOJICH:
B=B,+B,+...

3.3.1
JIvHMM MHIYKIWUU MarHUTHOTO nosid. KapTuHa nMHMA MHIYKIUYA MarHUTHOTO MOJIS II0JI0COBOTO
U T0IKOBOOOPA3HOT'0 MOCTOSIHHBIX MarHUTOB

3.3.2 OmneiT OpcTena. MarHuTHoe noJie MpoBOIHKKA ¢ TOKOM. KapThHa IMHNANA WHyKIIMM MAarHATHOTO

oJi1 AJIMHHOTO MPsAMOIr0 MHPOBOAHHMKA W 3aMKHYTOI'O KOJBLIEBOI'O IMPOBOJHHWKA, KATYIIKH C
TOKOM




Cuna Amnepa, e€ HampaBJIeHUE U BEJIMYMHA:

F ,=IBlIsina
333 , TJIe 0. — yTOJI MEX/ly HallpaBJIeHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHnua, e€ HanpaBiieHUE U BEJIMYMHA:
F,,=q V vBsina
TZIE€ 0 — YTOJI MEXy BEKTOpaMu
334 v
U
B
. JIBM>KeHUe 3apsHKeHHOM 4acTUIbl B OJHOPOJHOM MarHUTHOM I10J1€
34 OJIEKTPOMATHUTHAA MHAYKIWA
IToTox BEKTOpa MArHUTHOW UHIYKIIUH:
®=B,S=BScosa
34.1
34.2 SIBnenue sanekTpomMarHuTHOM MHAYKIMK. DJ1C nHayKIMK




3aKOH 3JIEKTPOMarHuTHON MHAyKu Dapajes:

AD
343 =—] =D

‘ﬁf Af—)

(j\ﬂin
U :
( = =)
DJIC UHAYKIUK B IPAMOM IIPOBOIHMKE JUIMHOM |, ABUKYIEMCS CO CKOPOCTHIO
v

3.44

B OJIHOPOJJHOM MarHUTHOM nose B:
E. v Blvcosa

, TJIe 0. — YTOJI MKy BEKTOpOM B 1 HOpmabio

n
K IDIOCKOCTH, B KOTOPO#i JIe)KaT BEKTOPHI
luv

; €CITH




, U
TO
E. v Blv
34.5 [IpaBuno Jlenua
NHIyKTUBHOCTD:
L2
I
3.4.6 , umu © =LI.
Camounnnykuus. 3/1C camoOMHIYKIUY:
Al
E . =—L—| =-LI
Al g ;
3.4.7 OHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM:




IZ
WimT

3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIM 11 BOJIHBI

3.5.1

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJ€OaHHS B  HIACATHHOM
K0Je0aTeIbHOM KOHTYPE:

r i %\ - i %
19(7) =Goexsin( 0 + 0y

3
|

(1) =g, =g, cos| et +q) =1 cos( ot +q)

®opmyna Tomcona:

T=2nVLC
, OTKy1a
w=2T-_1
T JLC

CBs3p aMIUIMTYZBl 3apsfa KOHAEHCATOpa C aMIUIMTYIOHW CHIJIBI TOKa TPH CBOOOJHBIX

SJICKTPOMATrHUTHBIX KOJIEOAHUSIX B nacajlbHOM KoJie0aTeIbHOM KOHTYPC:




max

L)

qﬂl!}; =

3aKoH COXpaHCHHA DHEPTHUH B UACAIIBHOM KoJieOaTeIbHOM KOHTYpPC:
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3.53 BrIHyX1eHHBIE 3JIeKTpOMarHuTHbIE Kosiebanus. Pe3onanc

ITepemennsliii Tok. [Ipon3BoacTBO, nepeaaya U NOTpeOIIEHUE FIEKTPUUECKON SHEPrUn

-2 2 -2 2
3.5.4 cU N LI _ cU__ _ LI — const.
2 2 2

CBolicTBa 3JE€KTPOMarHUTHHIX BOJIH. B3anMHas opueHTalnMs BEKTOPOB B AJIEKTPOMATHUTHOMN

BOJIHE B BaKyyMe:
3.5.5 T !

E1Blc
3.5.6 [IIkana 371eKTpOMarHUTHBIX BOJIH. [IpMeHeHNe AIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpsimonuHeHOE pacnpoCTpaHEHHE CBETAa B OJHOPOJIHOM cpene. ToyeyHblil MCTOYHUK. Jlyd
o cBeTa

3.6.2 3aKOHBI OTPAKEHUS CBETA.

a=p

of B

VA




3.6.3

[TocTpoenue n300paKeHUH B MIIOCKOM 3epKaje

3.6.4

3aK0HBI MMpCIIOMJICHUA CBCTA.

[Ipenomenue caera:
n, sina =n, sinf3.

AOCONIOTHBIN TTOKA3aTeNb MPETOMIICHUS:

abc

OTHOCHUTENIbHBIN TTOKA3aTEeNb MPEITOMIICHUS:
Co_m_v
OTH nl v2

1y

n,
Xon Jydeil B ipusMe.
1L"'_ = 1': - ”_.}._ = ”-..:J.-.

CooTHoOIIIEHHE YacTOT U COOTHOIIEHUE JIJTMH BOJH MPH MEPEX0Je MOHOXPOMATHUYECKOTO CBETa
yepes rpaHully pasjiena JByX ONTUYECKUX CPE:

3.6.5




ny<n, M,

C(H.P

[TonHOE BHYTpeHHEE OTpakeHUE.

[IpenenbHbIi yroi NOJIHOTO BHYTPEHHETO OTPAXKEHHSL:

sina__= 1.0
np -
nOTH nl

Colwuparoie ¥ paccenBarolue

CWJIa TOHKOU JIMH3GI:

nuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U ONTHYECKAs

_1
3.6.6 D=+
3.6.7 ®opmyJsia TOHKOH JIMH3BIL:
1. 1 1
— =
d f F
YBenuueHue, JjaBaeMoe JTUH30M:
h a
I'=—=fv=
H f d




F\ h
f

e

B ciyyae paccenBaroriei TUH3BI:

D0 = FZLO,
D

3.6.8 h 0
r=—=fv=1
H d
Xon myda, TPOUIEANICTO JUH3Y TOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOW OCH.
[TocTpoenne n300paKeHU TOUKU M OTPE3Ka MPSMON B COOMPAIOIIUX U PACCEHBAIOIINX JIMH3aX
U UX CHCTeMax
3.6.9 doroanmapaT Kak onTHYeCKuit mpudop. I'1a3 kak onTuyeckas cuctemMa
3.6. WNurepdepenius cBera. KorepeHTHble HWCTOYHWKH. YCJIOBHS HAOMIOIEHUS MaKCUMyMOB H

MUHUMYMOB B UHTep()EPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB!




MAKCIIMYMBI — A=2m

2.
MITHIIMYMBT — A=(2m+1 ]:_. m=0,£1,£2.+£3,_ .

e

Hudpakius ceeta. udpakunonnas pemérka. YcaoBue HAOMIOACHUS TIIAaBHBIX MaKCHMYMOB

IpU HOPMaJbHOM NaJICHUM MOHOXPOMATHYECKOTO CBETAa C JIMHOM BOJHBI A Ha pPEHIETKY C

nepuojoM d:
3.6.11
dsing, =mA,m=0,+-1,+-2,+-3,...
3.6.12 Jlucnepcus ceeta
4 KBAHTOBAS ®N3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 ['unote3a M. [1nanka o kBanrax. ®opmyina [1nanka: E = hv
4.1.2 ®ortoHbl. DHEeprus HoToHa:

E=hv:h7C:pc
Nmiynse dpoToHA:
p c ¢ A




dotordpdext. Onpitel A.I'. Ctonerosa. 3akoHbl poTodddexra

VYpaBHenue DitHmTeiHa 17151 hoTodPdekra:

EQJOTOHa =A BbIXOvB'a-'- EKI/IH max ?
rae .,
hc
EQ)OTOHa = hV = 7 )
414 A —py —hc
BBIXOZA va_ A
Kp
m V2
_ max __
EKI/IH max — ) =e U3an
JlaBneHue cBera.
4.1.5 I[aBHeHI/IC CBE€Ta Ha MOJHOCTBIO OTPAXKAIOUIYIO MOBEPXHOCTh M HA IMOJIHOCTHIO ITOITIOIIAIOMUIYIO
IMOBEPXHOCTH
4.2 OU3UKA ATOMA
4.2.1 IImanerapHas Mozeib aroma
4.2.2 HOCTy.TIaTLI Bopa. I/I3Hy‘{CHI/Ie 1 IOTJIOLICHHUE q)OTOHOB IIpyu NepexoJi€ aToMa C OJHOTO YPOBHIA




SHEPTUM Ha IPYTrOu:

hv —_;£=|E”—E

mr
Y

L]

JIuHeityaTbie CIEKTPHI.
CriekTp ypoBHe sHepruu aToMa Boopoa:

4.2.3 E,,:ﬂ, n=1,2.3, .
4.
4.3 OU3NKA ATOMHOTI'O SA1PA
431 Hyknonnass monmens sigpa ['eiizenOepra — HBanenko. 3apsin sigpa. MaccoBoe 4uCIO siapa.
N3oTomnsl
4.3.2 PannoakTuBHOCTSD.

Anbda-pacnan:
SX—>75Y+ JHe

bera-pacnan.
DNeKTPOHHBIN B-pacnan:

) —

A A 0
7Xz4Y + je+v,

[MosuTtponusiii B-pacnan:

XA A7+ S+ v,




FaMMa-I/ISJ'Iy‘IeHI/Ie

3akoH PAaaAUOAKTUBHOI'O paciiaga:

-t
N[t|=N, = 2"
433
[TycTs m — Macca pagroakTUBHOTO BeliecTBa. Tormaa
—t
mltj=m, = 27
434 S nepubie peakuuu. JleneHue U CUHTES sAEp
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