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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeaHero obmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOW oOpa3oBarenbHOM mnporpammel, mnpeactaBieHHsix B I'OC COO, a
Takxke ¢ ydéroMm denepaibHOM pabodeil mporpammbl BocnuTaHus u Konuenuu
npenoAaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OPraHU3alNAX
Poccuiickoit ~ denepanuu,  peaNu3yOIMX  OCHOBHbIE  00pa3oBaTEIbHbIC
IPOrPaMMBlI.

[Iporpamma no ¢usuke onpezenser o0s3aTeIbHOE MPEIMETHOE COIepKaHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IMOCIIE0BATEIbHOCTh N3YUCHHSI TEM U Pa3fesioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroIIMXCH.
[Iporpamma 1o ¢usuke naér mnpeacTaBiIeHUE O UESAX, COJAEPKAHHMM, OOIIeH
CTpaTernu OOy4YeHHs, BOCIHMTAaHUS W Pa3BUTHA OOYYAIOUINXCA CpPEACTBAMH
yaebHoro npeamera «Pu3nka» Ha yriryOJIEHHOM YpOBHE.

Nzyuyenne kxypca (QU3MKHU YIIIyOJIEHHOTO YpPOBHS IO3BOJISIET PEATU30BaTh
3a/layu NMPO(ECCUOHAILHON OpPHEHTAIMH, HApPaBJICHO HA CO3/IaHUE YCIOBUU JUIs
MPOSIBIICHUSI CBOMX HWHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
OOydarolmuMcsi, KOTOpbIE HEOOXOAMMBI JJs TPOJAOJDKEHHS OoOpa3oBaHHs B
opraHuzanusx NpodecCHOHATHLHOTO O00pa30BaHUsl MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBLHOCTSIM.

B mporpamme mo ¢usmKe oOmpeAensioTcs IIaHHUpPyeMble Pe3yJbTaThl
OCBOEHUS Kypca (PM3UMKH Ha YPOBHE CpPEeIHEro 001ero oopa3oBaHusi: JMUHOCTHEIE,
MeTanpeaMeTHble, IpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM Il pa3paboTkKu TpeOOBaHUW K JIMYHOCTHBIM,
METampeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYaloUIUXCs, OCBOMBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHs Ha
yIiayO01EHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOJIXO/.

[Iporpamma no gpu3uke BKIIOYALT:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTaThI [0 rojiaM 00y4eHHUs;

coJiepkaHue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma 1o Qu3uKe HMEET NPUMEPHBINA XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTENSAMHU (PU3HUKH JIJIs1 COCTABJICHHS CBOMX PabOYHX POTrpamM.

[IporpaMMma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIUATUBY YUHUTEICH U
IPEIOCTaBISAECT BO3MOXKHOCTU ISl pealu3ali  pa3jMyHbIX METOAMYECKUX
NOJIXO/I0OB K TNpEenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpU YCIOBHUH
COXpaHEeHHs1 0053aTeNTFHON YaCTH COAEPIKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyINas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpy:karomiem mupe. LlIkonbHbIM Kypc PU3UKK — CHCTEMOOOPa3yOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, H3y4aeMbIX XHUMHCH, OHOJIOTHCH,
¢dbusuyeckoir reorpadueld W acTpoHommuei. lcronp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpEeNeNuiio Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKU, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTE€pUajoB C 3aJaHHbBIMU cBoWcTBamu. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOyuyaroiierocsi, B OpMHUpPOBAHUE YMEHUN NPUMEHSTh HAyUHBIN
METO/1 MO3HAHMSI IPY BBIITOJIHEHUH UMM YUEOHBIX HCCIIETOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
psAI UAEH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MMPUHLHUIIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HeW maTepual Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
(dopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE W
T0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnosiaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn Cc pa3BuTMEM OOIIECTBAa, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dusuku yrnmyOaéHHOTO ypOBHS
MIPEANOIIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMUECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKKe OOCYKICHHS
po0JieM paloOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHME coJiepKaHUs MIPOTPAMMBbI 10 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENBHOCTHOIO noaxoaa. Jns Gpusuku peanusanus 3TUX
MPUHIUIIOB 0a3UpYyeTCs HAa UCIOJIb30BAHUH CAMOCTOSATEIBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoero Qakropa yueOHoro mpouecca. ns yrayOnaéHHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHUYECKOIO0 OSKCIIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBbIE YYEHHYECKHE ONBITHI NPU HM3YYEHUU HOBOTO
MaTepuaia, JaboparopHbie paboThl U padOThl IpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (QU3NYECKOrO0 TNpakTUKymMa. B mnepBoM ciyyae
MpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1ubo mociie nmepBoro u
BTOPOrO TIOJNYTOAUN B KaXIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIa0OpaTOpHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom mox paboramu
MPaKTUKyMa MTOHMUMAETCS] CaAMOCTOSITEIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a 0€3 IOIIaroBoi HHCTPYKITHH.

B nmporpamme mno @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMa MpEJCTaBiICHAa €IWHBIM TepeyHeM. Brioop
TEMaTUKU I 3TUX BHUAOB YYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOro Mpolecca UCXOAsl U3 0COOEHHOCTEH MOYyPOYHOTO
IUTAHUPOBAHUA W OcHamleHus: kabuHeta ¢(usuku. [lpu sTomM obOecmneunBaeTcs
OBIIAJICHHE OOYYAIOMIMMHCS YMEHUSMH TPOBOAHWTH TMPSIMBIE M KOCBEHHBIC
W3MEPEHUs], UCCIEeNOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE yAENSETCS PEHICHUI0 PAacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 171 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3NYECKON MOJEINbIO, MO3BOJSIOIINE MPUMEHATh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U
UHTETpUpYs MPUMEHEHNE 3HAHUM W3 pa3HbIX pa3fiesnoB. s kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBISIOTCSA 3aJaHusd Ha OOBsSCHEHHE/TpEJCKa3aHue TMPOTCKAHHMS
(u3NYeCcKUX SIBJIEHUN U MPOLIECCOB B OKPYKAIOWIEH >KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNu sl CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO IMpolecca Kypc (PU3NKUA yrIyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEeAHEro 00IIero o0pa3oBaHus AOJIKEH U3ydaThCs B YCIOBUSAX
npeaMeTHoro kabuHera. B kaOuHeTe (QU3MKK JOJDKHO OBITh HEOOXOaUMOE
nabopaTopHoe 0OOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMe I10
($u3NKe YYEHHUUYECKUX OIBITOB, JAOOPATOPHBIX PAdOT M paboT NpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe 000pyAoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  00ECleuruBaeT IOCTAHOBKY
MEPEYUCICHHBIX B TporpamMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTPALMNA IS
WCCIIEIOBAHMUSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHHE Jisi YYEHHYECKUX TMPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEYMBAETCA B pacyére



OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMxcsa. TeMaTH4ecKne KOMIUICKTHI
71a00paTOpHOTO O0OPY/IOBAaHUS JIOKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE HU(POBBIX J1a0OPATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3KUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHHE MHTEpeca U CTpPEeMJIEHHS OOydYarolmuXxcs K HaydHOMY
WU3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE TMO3HAaHUA U (popmMupoBaHHE
HCCJIE0BATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3YYEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dhopMupoBaHHE YMEHUN OOBSCHSTH SIBICHUS C UCIIOIb30BAaHUEM (PHU3HUECCKUX
3HAaHUW W HAyYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (U3WUKH JUIS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeCCUOHALHON  JIeATeIbHOCTH, CBS3aHHBIX C (PU3MKOH, IOATOTOBKA K
JaJbHEeHIIIeMy 00yYCHHIO B 3TOM HAIpPaBJICHUU.

JlocTmkeHre STUX Ieneld 00ecreunBaeTcsl perieHueM CIIeAyIomuX 3a1aq B
IpoIiecce U3yueHus Kypca (U3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

npuoOpeTeHre CUCTEMbI 3HAHUN 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIApHYH  (HU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHEpOBaHNUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
(bU3UYECKUX SIBJICHUM B TPUPOJAE M ISl MPUHATUS NPAKTUUYECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB pEIICHUS pPAa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTENHHOE CO3JaHUE
(dbu3MYecKor MoOJIeN, aJeKBAaTHOM YCJIOBHSAM 3aJayd, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa;

MOHUMaHuEe (U3NYECKMX OCHOB W TPHUHIIUAIIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHHWS W TIPOBEACHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTalu  WHOOpMAIIH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJIYISHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBHUM I PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM JIEITEIHHOCTH;



pasBuTHE MHTEpeca K chepam npodecCuOHATBHON JESITEILHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriuyOn€HHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Ddusmkay HA ypOBHE CpEAHETO OOIIETro
oOpa3zoBaHusi BBIOMpaeTCs OOYyYAIOUUMUCS, TUIAHUPYIOMIMMH TPOJIODKCHHE
o0pa30BaHus 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIIS.

Ha uzyuenue ¢pusuku (yriayOnaEHHbIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETOo
obOpazoBanus orBoautcs 340 vacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPaKTUYECKUX pPalbOT SBISICTCS PEKOMEHIOBAHHBIM, YYHTENIb JelIaeT BHIOOD
MpOBENCHMUsI JTa0OPaTOPHBIX pPabOT W OMBITOB C YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOImUXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Paszpnes 1. HayuHblil MeTOA MO3HAHMS IPUPO/BI.

®dusuka — pyHIaMeHTallbHas HayKa o npupoje. Hayunsiit MeToq no3HaHus U
METO/Ibl UCCIIEI0OBAaHUS (PUZNYECKUX SIBIICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoxasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  m3MepeHus: (U3MYECKUX BEIUYUH (AaHAJOroBbIE U IU(POBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHMM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NYECKUX SIBICHUNA U MPOILECCOB (MaTepuaibHas TOUKa,
abCONIIOTHO TBEpAOE TeNlo, HJealbHasl >KUIKOCTb, HJICANbHBIA TIa3, TOYEUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Dusnueckast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKOUN EATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

W3mepenne cuiibl TOKa M HAOpsDKEHUS B LENHU IOCTOSIHHOTO TOKa MpH
MOMOIIIHM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1udpoBoit adoparopueit nmo ¢usuke. [Ipumepsl nzmMepenus
($u3NYECKUX BEIMYMH IIPU MIOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXAHUKHU.

Panuyc-BekTop MarepuasbHONl TOYKHM, €ro MNPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpOCTb (CpelaHssi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBl KOOPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajieHue. YCKOpeHHe CBOOOAHOro majaeHus. J[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOPIHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepuaibHON TOYKU OT BPEMEHH U UX TPAPUKH.



KpuBonunenHoe nBmkeHue. [IBUKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOEe (HOPMaIbHOE), KacaTelbHOE (TAaHT€HIMAIBHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHu4yeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE MPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSOB, LEIMHbIE, UIECTEpEHYAThIE MW PEMEHHBIE MEepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTePHUCTUK
JBUKCHMUS.

Cnoco0bI ucclief0BaHUs IBUKEHUN.

Nnmroctpanus mpeiebHOro Nepexo/ia U u3MEepeHrne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3ayX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHS Teja, OPOIIEHHOrO TMOJA YIJOM K TOPU30HTY H
TOPU30HTATBHO.

Hanpapnenue CKOpoCTH IpHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTriIoBOM CKOPOCTH B PELYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJHOTO U TOTO XK€
TeJla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepenne  yCKOpeHUss  CBOOOJHOro  maAeHus  (PEKOMEHJIOBAHO
HCIIOIb30BaHNEe UG POBO Ta0OPATOPUH).

N3yuenune nBWXeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIMOHATBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
MOJIETa U HAYaJIbHOU CKOPOCTHIO TENA.

N3ydenne JIBHKEHUS Tella MO OKPYKHOCTHM C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMEpUOJa OOpaleHrus KOHMYECKOTO MAasTHHKA
OT €ro mapaMeTpoB.

Tema 2. lunamuxa.



ITepBbii 3akoH Hprorona. MHepumaneHble cuctemsl orcuéra. [IpuHnmn
oTHocuTenbHOCTH ["anmunes. HenHepruanbHble CUCTEMBI OTCuéTa (OmNpeleseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 1151 MatepuaibHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUANIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI. OKBUBAJICHTHOCTh T'PAaBUTALIMOHHON W
VHEPTHOM MAaCCBI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. J[BHKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBwkymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHsI CKOJBXEHHS W CUJla TPEHUs
nokos. Koaddurment tpenus. Cuna CONPOTUBICHUS TPU ABMIKEHUHM Tejla B
KUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuina Apxumena.

TexHU4Yeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOUECCHI: MOJAIIUITHUKH,
JBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCyY€Ta.

ITpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEHM  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOHHKAIOIIUX B PE3YJIbTATE B3AUMOJICUCTBHS TEI.

HN3mepenune macc no B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JABMXKEHUHM OpycCKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanue 3aBUCHMOCTH CWI YIIPYIOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BETUYHHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue nBHKEeHUsI OpycKa MO HAKJIOHHOM IUIOCKOCTU C NEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenue nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOE Teno. IlocTtymaTenbHOe M BpallaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUII0KEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCH: KPOHILUTEWH,
CTPOMTEIIBHBIM KpPaH, peIETUaThle KOHCTPYKIIUH.

JHemoncmpayuu.

YcoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

HccnenoBanue yclIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3yuenne ycTOMYNBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenus @ mexaHuke.

Nmnynbse MaTepruaibHON TOYKH, CUCTEMBI MaTepUaIbHbIX TOYeK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

WMMnyiibe cuilbl 1 U3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

MoMeHT umIlynbCa MaTepHAIBHOW TOYKH. [IpencraBiieHne O COXpaHEHHH
MOMEHTAa UMITYJIbCA B UEHTPAIbHBIX MOJISIX.

PaGoTta cuipl Ha MamoM M Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CHUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUMaNbHbIE Cwibl. [loTeHUManbHasE >HEprus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAUMOHHOM moje. [loTeHnumanbHas sHeprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHYECKAasi CKOPOCTb. TpeThsi KOCMHUYECKAst CKOPOCTb.

Csi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm s WACaTbHOM KUJKOCTH KAaK CJIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBA U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHble mpeBpamieHUss KUHETUYECKOM W NOTEHLUMAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Npu CBOOOIHOM Ma/ICeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMimyJsibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SJHEPTUHN TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUsS NPHU JBHXKEHHM Tejla MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJANHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOI MeopUUI.

OCHOBHBIE TMOJIOKEHUS MOJIeKyJIsipHO-KuHeTH4Yeckoil teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
IOBW)KEHUSI W B3aMMOJCMCTBUSA YaCTHI[ BewecTBa. Mojaenu cTpoeHust Tras3os,
KUJAKOCTEH U TBEPABIX TeA U OOBSCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BellecTBa.
ITocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenp nieaIbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kmaneipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCATPHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemecTBa. [ paduueckoe
IpeJICTaBlIEHHEe U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JIaBJIC€HUEM W CPeJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBsi3b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPTUEH MOCTYNATEIBHOTO TEMJIOBOTO JBUKEHUA €€ YaCTHII.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYyeHne HaHOMaTePHUAaJIOB.

JHemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mogens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KuakocTei.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNInYeCKUX PELIETOK.

Hab6nronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECHS IPH
TEII000MEHE MEXKTY TOPSYEH U XOJIOAHOM BOJIOM.

N3yyenune H30TEPMUYECKOro mpolecca (PEeKOMEHIOBAHO HCIOIb30BAHKE
uudpoBoii 1adopaTopun).

N3yuyeHne n30X0pHOTO Mporecca.

N3ydenue nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUM s
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHYTpeHHUE napameTpsol. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAUEHUS BEIMYMH, OMHCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpou3BOJibHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOAMHAMHUKE — CHCTEMA YPAaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BBIpa)KEHUE U1 BHYTPEHHEU JHEPIUU.
VYcnoBus NpUMEHHMMOCTH 3TOM MOJIENU: HU3KAasi KOHIIEHTpAIUsl YacTHUll, BICOKUE
TeMneparypol. BeipaxkeHue Juisi BHyTPEHHEW dHEPTrUy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3sucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
ToruiBa. Pacu€r kommMuecTBa TEINOTHI mpu Temnonepenaye. [lonstue o0
aamabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsss »sHeprus. KomnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUs  BHYTPEHHEHl  »IHEepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeaTh TEIUIOTY OT O0Jiee XOJIOHOTO Tena K Oojiee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumocTs MpUpoOIHBIX TPOLIECCOB.

[Tpunnumne! aectBus TeroBbix MammH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACHEKThl MUCIOJIb30BAHUS TEIUIOBBIX JABUrateneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckre yCTpOWCTBA MU TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIBHUK,
KOHJUIMOHEP, AHU3ENIbHBIA M KapOOpaTOpHBIA JABUTaTeNd, [apoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIIU3AIUSA «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOTO TOTLIIUBA JIs
BBIPAOOTKU «TEIIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTtnyeckoM pacIlIupeHUN.

Bo3gyuiHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTUU.

UccnenoBanue annabaTHOTO Mpolecca.

KomrnbroTepHbie MOAEIHN TEIUIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue agunadbaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kuneHue. Y jenbHas
TEIJI0Ta NapooOpa3oBaHus.

Hacpiiiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBILIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCHUMOCTb
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTbD.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. [lmaBneHne u Kpuctamnuzauus. YJeldbHas TEIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. Pactsbkenne u cxxarue. Cnpur. Moaynas FOHra.
[Ipenen ynpyrux nepopmaruii.

TermoBoe pacumpeHue KUAKOCTEH U TBEPABIX Ted, 0OBEMHOE U JIMHEMHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3zoBbIX MEPEX0aax.

YpaBHeHUE TEIJIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPuIMEHT NOBEPXHOCTHOTO HATSKEHHS.
Kanunsapasie sBnenus. J[aBiaeHne noa MCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJKHUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuupeHue.

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunienune. Kunenue npu noHM>X€HHOM JTaBJICHHM.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie saBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUTABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3y4denne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBONCTB HACHIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ humnpmeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3HMHOBOro obpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DieKTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anms Tel U €€ NPOSIBIEHUA. DJIEKTpUYecKHil 3apsan. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUSl AIIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpuueckoe nose. Ero neicTere Ha SJIEKTPUIECKUAE 3apsibl.

Hampsox€aHocTh  anexkTpuueckoro  moiisa.  [IpoOubiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OQHOPOIHOE NEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATUYECKOTO IMOJSA. Pa3HOCTH MOTEHLMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO ToJis (Kak OAHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMI Cynepno3uLINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOTO Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HAaNpsHXKEHHOCTH O3TUX MOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CIIOBHUE PABHOBECHS 3aPsLI0OB.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJie. Jusnexrpuueckas
MTPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IIIIOCKOrO
KOHJIEHCATOpAa.

[TapannenbHOE coennHEHNE KOHIEeHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckre yYCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: BJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIPUOOpPOB,
KOHJIeHCATOpHhI, renepaTtop Ban ne ['paada.

JHemoncmpayuu.

YCTpOUCTBO U IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnaensb anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJIACTUH, PACCTOAHUS MEXAY HUMH U IUIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsiika U pa3psjika KOHJEHCATOpa YEPe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OneHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpallieHrs SHEPTUH 3apsSHKEHHOTO KOHASHCATOpa B SHEPTHUIO
W3JIy4YE€HUS] CBETOANO/A.

N3ydenne npoTekaHus TOKa B LEIH, COAEPKaIIE KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsHKEHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuslil 31eKmMpuiecKuil mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlmIECTBOBAHMS INOCTOSHHOTO JJIEKTPHUYECKOTO TOKa. McTOouHMKH
toka. Hanpsikenue U u DJ1C é.

3akon OMa 114 y4acTKa LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHUMOCTh CONIPOTHUBIICHUS
OIHOPOAHOIO IPOBOJHMKA OT €ro JJIMHBI W IUIOIIAAM IONEPEYHOrO0 CEUYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEANHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpuyeckoro Toka. 3akon [[xoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TergoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) JJIEKTPUYECKOM Iend. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lienu mocTOSIHHOTO TOKA.

TexHudyeckre yCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SHEPTHUU.

JHemoncmpayuu.

N3mepenune cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSDKEHUs JIs PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAIM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSIHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJIC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO AIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coelMHEeHNsI UCTOYHUKOB Toka, JJ1C GaTtapeii.

UccnenoBanne pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOoro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANOPSDKEHUA I JIAMIIb
HaKaJIMBaHMUSI.

VYBenuueHue npenesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3sHOCTH MOTEHUMATIOB MEX]Y MOJOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ pa3nuunsix cpeoax.

DneKTpuuecKas MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHMOCTh COINPOTUBIICHHS METAUIOB OT
TemMiiepaTypbl. CBepXIpOBOAUMOCTb.



DNEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IpUMeECHAast MIPOBOJAUMOCTh
MOJIyIPpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS TUCCOIUALIMSL.
OnekTponus. 3akonsl Dapajes s AIEKTPOIU3a.

OneKkTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSTEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. I1imasma.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: ra30paspsIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: TUO/,
TpaH3ucTop, (OTOAMOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomoul, npaKmuKym.

HaOnronenue snexrposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THO/A.

Du3rYeCKUil MPAKTUKYM.

Crnoco0bl u3MepeHus (PU3NYECKUX BEJIUYHMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIINYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, MPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazjenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS € YUYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcamH
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosrcnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABICHUE, HAay4yHbIA (akT, runotesa, (uU3MUecKas BeIUYMHA, 3aKOH,



TEOpusi, HaONIOIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, IU(pOBast 1abopaToOpusl.

Mamemamuxka: peunieHHe CUCTEMbl ypaBHeHUW. JIuHelHas ¢QyHKuus,
napabona, runepoosna, ux rpapuku U cBoiicTBa. TpuroHoMerpuueckue (PpyHKIMM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 MX IpOEKLMU Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Ccpeipl,
yTUIN3alusg OMOOPraHMYeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOI» U
AJIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPOJIE,
DIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJyYeHHEe HaHOMAaTepHUajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs JUCCOIMAIINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOIIHSI.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue JABMKEHUN C HUCIIOJIB30BAHHEM MEXaHHM3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOHIITEHH, peméTyaTble KOHCTPYKIMHU), UCTOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOW XOJOAMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJyYeHUsI COBPEMEHHBIX MAaTepHalioB, B TOM UHCJIE HAHOMAaTepHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIyTIPOBOIHUKOBbIE IPUOOPHI, radbBaHUKA.

11 KVIACC

Pasznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumonencTBEe TOCTOSHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHUTHOM uHHAyKuuu. [IpuHUIMN Cynepno3uiuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYUIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOM YaCTHULIBI
B OJIHOPOJTHOM MarHuTHOM 1osie. Pabota cuter Jloperra.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTUKH, Iapa- U JUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHEC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHuTOB, TeCTep-MyJIbTUMETP,
AIEKTPOABUTATETh SIKOOHU, YCKOPUTENH 3JIEMEHTaAPHBIX YaCTHIL.
Hemoncmpayuu.

Kaptnaa  nuHME  WMHOYKIMM  MarHUTHOTO  MOJs  [OJOCOBOIO |
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[Tpuanmn JNEUCTBUS DIEKTPOU3IMEPUTEIIHLHOTO npuodopa
MAarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanne CBOMCTB (eppOMArHETHKOB.

HccnenoBanue neicTBUSI NOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHnne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUsI CHIIbl AMIIEpa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOU
naaykuun. JJIC wHAYKOMU. 3aKOH 3JIEKTPOMAarHMTHOW uWHAyKuuu @Papanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHAYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenne camonnaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: MHIYKLUHWOHHAsS
neYyb, COJIECHOU, 3aIIUTA OT ANEKTPU3ALUHU TEJl IPU JBUKEHUU B MArHUTHOM I10JIE
3eMJIu.

Hemoncmpayuu.

HaOmronenne SsBieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumocty 3/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenue MHIYKIMU BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOO HBIE KOJICOAHUS.

["apmonunyeckue konebaHusi. Kunemarnueckoe U TUHAMUYECKOE OMHUCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BuiBoj
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUSI.

Awmrutyna u ¢asa kosnebanuil. CBsi3b aMIUTUTYbl KOJIEOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uactora konebanuit. Ilepuon Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaThyeckoro wMastHuka. Ilepuoa CBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxaromux KojedaHusx. BeiHyKeHHbIe koyieOanus. Pe3onaHc.
PesonancHass kpuBas. BimsgHue 3aryxaHWs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHU4Yeckre yCTpOWCTBA U TEXHOJOTHUYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kaydelld, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHLHOTO IBIKCHHS.

Hab6nronenne He3aBUCUMOCTH TIEPUOJIAa MAJIbIX KOJIEOaHUI rpy3a Ha HUTHU OT
aAMILTATYIBI.

HccnenoBanne  3aTyXawIIMX KOJeOAaHM M 3aBUCHMOCTM  NEpHOJA
CBOOOJTHBIX KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanne kosiebaHUWN Tpy3a Ha MACCHUBHOM TMpYXHHE C IEJbIO
(dhopMupoBaHUs MPEICTaBICHUN 00 UICATBHOM MOJIETH TIPYKMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MIPU KOJeOaHUAX Tpy3a Ha IPYKUHE.

HccnenoBannie BRIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HUTSAHOTO U MPYKHUHHOIO
MasTHUKOB.

N3yuyenune 3aKOHOB JIBMKEHHUSA TeJa B X0JI€ KoeOaHuil Ha yIpyroM MojBece.

N3yueHne nBUKEHUSI HUTSIHOTO MasATHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPYKUHHOM MAasTHHUKE.

UccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUIA.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacnumHnole KO1e0AHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJjiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsjia KOHAEHcaTopa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromnime AJIEKTPOMArHUTHBIE KoJIeOaHwUsl. BrinyxneHHbIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli TIEPEMEHHBIM TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsKeHM.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTHUH.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE DJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TMHUU AJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH 9aCTOTHI CBOOOIHBIX KOJIEOAHHUI OT WHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPaTopa.

BoiHyX/IeHHbIE CHHYCOUIATbHBIE KOJIEOaHUsI.

Pesucrop, karTymika MHIYKTUBHOCTH M KOHJEHCATOpP B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu MoOCiIenOBaTEIbHOM COCIMHEHUM PE3UCTOpPA, KaTYLIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

HccenenoBanne NMepeMEHHOTO TOKA 4epe3 ITOCIENOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHDL.

MexaHuueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaneHusi. llomepeunbie u
OpOJ0OdbHbIE BOMHBL. Ileprol, CKOPOCTh pPACHpPOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, NpPEIOMJICHHE, UHTEPPEpEeHLUs U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEbI.

DNEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpa)K€HUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHns u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHuueckne yCTpOiCTBAa U MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yABTPa3BYKOBas IMATHOCTHKA B TEXHUKE U METUIIMHE.

Jemoncmpayuu.

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT 9YaCTOTHI KOJICOaHUT.

HabGmronenue orpaxkeHus: ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KOJeOaHUM.

HccnmenoBanne  CBOMCTB  JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHUE,
MpesIoMIICHUE, TOJspu3als, Audpakius, nHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpPacHOTO U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmMonMHENHOE pacpOCTpaHEHHWE CBETA B OJHOPOIHOMU cpene. Jlyu csera.
To4edHbIN UCTOYHHK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelNb
npesioMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [IocTosSHCTBO 4acTOThI
CBETa M COOTHOLIEHWE [IJIMH BOJIH IMpPU MEPEXOAE MOHOXPOMATUYECKOTO CBETa
4yepes3 rpaHully paszfena IByX ONTUYECKUX CPEl.

Xon nyueit B npusme. [ucnepcust cera. CloxHBIA cocTaB O€Ioro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaroimve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHUE M OINTHYECKass Ccujla TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
PAcCTOSIHUSI TOHKOU C(hepUvecKoil JMH3bI OT €€ TeOMETPUM U OTHOCHUTEIHLHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xop nyda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
onTtudyeckord ocu. IlocTpoeHne wu300pakeHWM TOYKM M OTpe3Ka IMPsSIMOA B
coOMparoIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KilaccHYecKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCHMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHUOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapalIeNbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue CBONCTB H300paKEHUN B JTMH3aX.

Mopenu MUKpPOCKOIIa, TeJIEeCKOa.

Habmonenne natepdepeHnm crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON peIIEéTKy.

HaGnronenne nupakimoHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

Hab6nronenune nonsipu3anuu cBeTa.

[IpumeHeHre noiApoua0B ISl U3YUCHHS] MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIICHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSITHHSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyuyenue n300pakeHus: B CUCTEME U3 IIOCKOT0 3€pKaJia U JIUH3BI.

[Tomyuenune n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, uHTEpPEepeHnn U MOJISIpU3aliii CBETa.

N3yuyeHue noyisipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne nHTEpPEPEeHIINH JTA3€PHOTO U3TyUYCHUS HA IBYX IIETISX.

HabGnronenue nucnepcun.

HaoOmronenue u uccienoBanve qudpakiimOHHOTO CIIEKTpa.

N3mMepenue InMHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3Iy4YEHHUS] CBETOMO/A TMPU MOMOIIHN AUPPAKITMOHHOM

PEIIETKH.
Pa3zpnes 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunpl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHwku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpaszoBanust  JlopeHra.
YcinoBue npuuUHHOCTA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
MOKOS.



TexHu4yeckre YCTPONCTBA M TEXHOJOTUYECKUE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTEITU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuit SKCIEPUMEHT, J1abOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W JHEPrUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3JIydeHUEe aOCONIOTHO YEPHOTO TEa).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiThl A. I'. Ctoneroa. 3akoHsl ¢hoTodddexra. YpaBHeHUE
OitHmreitHa ayist poroaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeTta (B YaCTHOCTH, [IaBJICHHME CBE€Ta Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawllyto moBepxHOCTh). Omnbitel [1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnel ae bpoussa. linaa BoaHel ne bpoiisa n
pasmepbl 00JacT JIOKAIM3aUUM ABWXKYyIIEHcs dactuipl. KopnyckymnsipHo-
BOJIHOBOH AyanusMm. [{udpakius 37eKTPOHOB HA KpHUCTaJIax.

Cneunduka usmeperuii B Mukpomupe. COOTHOIIEHUS] HEONpeaenEéHHOCTeN
I'eitzendepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
¢dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEYHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.

®oTo3(]heKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHIHETo GoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiaaoM [1manka Ha ocHOBe HccieoBanus hoTodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPEe3 CBETOJIMO OT HAIIPSKCHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEX0jie aToMa
C OZHOTO YPOBHSI DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TexHUYEeCKHEe YCTPOWCTBA M TEXHOJIOTHYECKHUE ITPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOUCTBO M JEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

HaOmronenue tnHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. @u3zuxka amomHoz20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxnonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tomsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaAMOAKTUBHOTO pacnaia. PaauMoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IY4YCHHs. BiusHHE paJTHOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EcrectBeHHbIN QoH n3mydeHus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHtes aaep. SAnepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl DPa3BUTHUSA
SAIEPHON YHEPrETUKMU.

Mertonbl peructTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUA. bDapuOHBI, ME30HBI U JIENTOHBI.
IIpencraBinenne o CtangaptTHOM Moaenn. KBapk-rimtoOHHAst MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHol mMogenu. TéMHas Marepus U TEMHas
JHEprusl.

EanncTBO u3nueckoil KapTUHBI MUPA.

TexHu4yeckne yCTpoMCTBa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHBIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHasi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HccnenoBanue TpEKOB YacTHUll (10 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3zpges 8. JiieMeHTHI ACTPOHOMUM U ACTPOU3UKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEeHHMOCTh 3aKOHOB (U3UKK 1T OOBSICHEHHUS IIPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HCCaeAoBaHUNA. (COBPEMEHHBIE ONTUYECKHUE
TEJICCKOIIBI, PAJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHUE.

ComnHeunas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 /.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIN KIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCJICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&371. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CojHIa U
3BE3]. DTanbl )KU3HHU 3BE3I.

Muneunsiii I[Iyte — nama [Manaktuka. Ilonoxxenue u nBuxkenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
TraJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukToBOE U31ydYeHUE.

MacmrabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnple mpobiieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3BE3HOr0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUI JJIsl OTPEIeNICHUs] TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBbIE co03Be3Ausi CeBEpHOro MOdylIapus W SpKue
3BE3/bI.

Habmonenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUil MPAKTUKYM.

Cnioco0b1 n3MepeHus: (GU3NIECKUX BEIMYHH C MCIOJIH30BAHMEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3NUYECKUX BEJIUYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHe  KOCBEHHBIX  HW3MEPEHUM, HUCCIEHOBAHUN  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, MPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o0061enne u cucTeMaTu3alusl CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpoauHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHOM TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas
(dusnKa», «IEMEHTbI ACTPOHOMHUH U ACTPOPUZHKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3THUYECKOH cepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIBbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbBHOM M  MPOTHOCTHUYECKOM  (DyHKIMIA
(bu3nYecKoil TeoprH, poiib GU3NIECKON Teoprr B (POPMUPOBAHUH TIPEACTABICHHM
0 (u3muecKoll KapTUHE MHpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHUKH, OMOJIOTUH, XUMUHU, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3aHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BETWUYHHA, 3aKOH,
Teopusi, HAOIIOACHHUE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I POBast 1a00paATOPUS.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHUW. TpHUroHOMeTpUyecKue
(GYHKIIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1omOOMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u o0beéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW MNpUpPOJE, KojieOaTelbHbIE
IBVOKEHUS B JKHBOW IIPUPOJE, DKOJOIMYECKME PHUCKH IIpU IIPOU3BOJACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAWIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEJWLIMHE, ONTUYECKHE SIBJIECHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOM pEIIETKH, CHEKTPaIbHBIN
aHau3.

T'eocpaghusa: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYI,
¢doTochEMKa 3€eMHOM TOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJBUTaTENb KOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IEYb,
JIMHUM 3JIEKTpONepeay, 3JIEKTPOIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-neub, yIbTpa3BYKOBas JAMAarHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alIiapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U 9KOJIOI'MYCCKHUC aCIICKThBI e€ Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3VYJIbTATDHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3ybTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duszuka»
JOJIKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IEeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaav3allid OCHOBHBIX HAIlpaBJICHUU
BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUUM B  00pa3oBaTEIbHOU
OpraHu3alyy;

e YMEHHE B3aUMOJICHCTBOBaTH C  COLUAIBHBIMM  HWHCTUTYTAMH B
COOTBETCTBHH C UX (QYHKIUSIMHU U HA3HAYCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOU rpax JaHCKOU UJIEHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHE K IOCYyJapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIEHMBATH CUTYAallMIO M MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YYEHOTO;

e 0OCO3HAHHWE JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy AYIIIETO.

3CTETHUYECKOI0 BOCIIUTAHUA:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHUSA:



HHTEpEeC K pa3audHbIM chepaM MpodhecCHOHANBHON JAeITEIbHOCTH, B TOM
YHUCJIE CBS3aHHBIM C (QU3UKOM W TEXHWKOH, yMEHHE COBEpINAThH
OCO3HAHHBINA BBIOOpP Oymaymiel mpodecCuu M Pealn30BbIBaTh COOCTBECHHBIC
’KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa3OBaHUIO B
001acTH (PU3HKYU Ha TPOTSKCHUU BCEH KU3HH.

IKOJJOIrHYECKOIo BOCIIMTAHUA

c(OpPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYpBI, OCO3HAHHE TI00aIBHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHWE W OCYIIECTBJIICHHWE JCHCTBHI B OKpY)KaroIlel cpene Ha
OCHOBE 3HaHUS IEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHNue OMbITa ACATEIHPHOCTA SKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'0O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4eHUs: (PU3UKH OCYHIECTBJIATh MPOCKTHYID M HCCIEIOBATEIBCKYIO
NeSATeTbHOCTh UHANBUIYAIBHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1eCTBUSA:

CaMOCTOATENbHO  (OopMyNIHpOBaTh M aKTyalM3upoBaTh MpoOJeEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENH ESITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM UM MPOTUBOPEYUS B PAaCCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YYETOM aHaIN3a UMEIOLTUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKU ITOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PELICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATCIbCKHUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSMUA U METOJaMU
(bu3HYecKol HayKu;



BJIaJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKOM u MPOECKTHOMN
NEATeIbHOCTU B 00JIacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOMCKY METOJIOB peIIeHus 3aj1ad  (PU3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS;

BJIAJIETh BHJAMHU JESITEILHOCTH MO MOJYYEHHI0O HOBOTO 3HAHMS, €ro
WHTEpIIpeTalluy, IPeoOpa30oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsX, B TOM YHUCJE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE€3y €€ pEUIeHUs, HaXOAUTh apPryMEHThl s
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMeTPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJI€ pPEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NESATEeITLHOCTH, B TOM YHCJIE TIPH U3YUYSHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMeTh TMEPEHOCUTh 3HaHMS TO (QuU3NKe B MNPAKTUYECKYIO 00JIacTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IPEAMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTrMHAIBHBIE TTOJXO0Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOIMYCKAIOIINE AIbTEPHATUBHbBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU NOJyueHUs MHPopManuu (U3HYECKOTO COAEp>KaHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH MOUCK,
aHalM3, CUCTEMATHU3AlMI0 M WHTEPHpPETaluio HMH(POpMALUU Ppa3IUuYHBIX
BUJIOB U ()OPM IMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpeICTBa HH(OPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJIOTUA B  pEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpPEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, THTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€3011acCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOr0 COJAEpP>KaHUS B pa3IMYHBIX (hopmaTax ¢
y4€TOM Ha3HayeHuss HMHQPOpMalMU U LEJNEeBOM ayJAUTOPUH, BBIOMpAs
ONTUMAaJbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3AIIH.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeCTBHUA:



OCYIIECTBJIATh OOIIEHHe Ha Ypokax GU3UKA U BO BHEYPOYHOU
NEeATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIUKTBIL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUYAJIBHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YUETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeSATEIbHOCTH, OpPraHu30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacipeiessiTh POJU ¢ YYETOM MHEHHUI y4aCTHUKOB, OOCYKIaTh
pe3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIAJa U Ka)XJOr0 YYaCTHHKA KOMaHIbl B
o0l pe3ysbTatr no pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOATEJILHO ~ OCYILECTBIIATh IO3HABATENIbHYIO JESTENbHOCTh B
obnacTH (U3MKH W aCTPOHOMHH, BBISIBISITH NPOOJIEMBI, CTaBUTh U
bopMyIUpOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUS] PACUETHBIX U KaYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabOoThl C YYETOM HMMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCThH 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTU
(GU3UKK, TIOCTOSHHO TOBBIIIATh CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTHUBEI B JICSITEIIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MPUEMBI pediIeKCuu I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OIIEHHBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3yIbTaTOB
NIEATSILHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

MNPUHAMATh MOTHBBI M apryMEHTHI JIPYTUX NpPU aHAINU3€ PE3YJIbTATOB
NS TeIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mpomecce mocTkeHUs JIMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uKke IS ypOBHSA cpeaHero ooOmero o0pa3oBaHHS y  00YyYarOIIMXCS

COBEPIICHCTBYETCS HYMOIMOHATBHBIH WUHTEIUICKT, IPEeIOJIar afoIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWS,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHATIBLHOM c(ephl, OBITh YBEPEHHBIM B CeOe€;

caMOpeTyJIMPOBaHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aMalTHPOBATHCA K
HYMOIMOHATILHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTHBALIMH, BKIOYAIOIIEH CTPEMIICHUE K TOCTUKEHUIO LEIH
U yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

AMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTh  BBICTpauBaTh
OTHOUIIEHUSI C APYTHMMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspeniatb KOH(QIUKTHI.

I[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHbIE pPe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (DM3HKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTHYECKOW  (PYHKIUH  (U3HMYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUH B
(dbopMHUpPOBaHUU MIPEACTABICHHUHN O (PU3UIECKON KapTHHE MHPA;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH Mojeled (U3MYECKUX Teln W
MpOLIECCOB (SIBJIEHUI): WHEpIMAIbHAS CHCTeMa OTCYETa, a0COIIOTHO
TBEPAOE TENIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKECHHUE,
CBOOOJHOE TMajeHue, aOCONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe u abCOIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIN ra3a, KUIKOCTH
1 TBEPAOIro (KPUCTAUIMYECKOI0) Tea, UACaIbHBIN ra3, TOYCYHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBUS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh W OOBACHITH MEXAHUYECKHUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOpMYyJIbl KMHEMATHKU PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiies mjis CKOpOCTH U TEpPEeMEIICHUS,
3akOoHbl HplOTOHA, NpPUHOMO  OTHOCUTENIBHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YCIOBUSI paBHOBECHUs TBEPJOro Teia), MpPU HATOM HCIOJIb30BaTh
MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCTOJb3Ys
ocHoBHble moOJokeHUs MKT w© 3akoHBI MOJEKYISIpHOW (UBHKU U
TEPMOJUHAMHUKN (CBA3b JABJIEHUSA HICATBHOIO Ta3a CO CpeaHew
KUHETUYECKOU HSHEPIrHUed TEIUIOBOTO JBWKEHUS M KOHUEHTPALMEUW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KHHETUYECKOUN
SHEPruel TEMJIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBA3b JABJICHUS UACAIbHOTO
raza ¢ KOHUEHTpaluMel MOJIEKYyl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), IPU 3TOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—KnanelipoHa;

aHAJM3UPOBATh U OOBSACHITH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJISI, MPUHUUIN CYNEPHO3UIUNA SIECKTPUYECKUX
MOJIEW, MPU ATOM YKa3blBas YyCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Mernu, 3akoH Jlxoyns—JIeHua,
npasuia Kupxroda, 3akonsl @apanes A1 31€KTpoIn3a);

OMUCKHIBATh (PU3NUECKUE MPOLECChl U SIBICHUS, HWCIOIb3YS BEJIUYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJIE€HUE, NOTEHUUAIbHAs DSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yeckasi dHeprusi, padoTra CWibl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTOCTH, CUJla TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBHUS Tenma C 3emi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MpPYKUHBL, KOJIHMYECTBO TEIUIOTHI,
a0coJIfoTHasl TeMmIepaTypa Teja, pabora B TEpMOAMHAMUKE, BHYTPEHHSS
SHEPIusl MJCATBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Ta3a,
OTHOCHUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TeImioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apshKEHHOro Inapa B
BAKYyME€ M B JHMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJICKTPOABWKYILAS  CWJla, CHJa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SIBJICHUIA:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAUIU3AL1s1, HAITPABIECHHOCTD
TeIUTIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTCHIMAIBHOCTh OBEPXHOCTH
3apsIKEHHOT O MTPOBOJIHUKA;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHH, NpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHJAE TpapuKOB C YYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeNaTh BHIBOJIBI MO pe3yJibTaTaM
UCCJIeIOBAaHNUS,

MPOBOAUTL KOCBEHHbIE H3MEpeHUs (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUS, OIICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE PE3yNbTaTbl U J€NaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

coOJIr01aTh TpaBuia 0€30MacHOro TpyJa MPH MPOBEICHUU UCCIEI0BAHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpaKTHKymMa M  ydeOHo-
HCCIIEIOBATENIbCKOM M IPOEKTHOW JEATENIBHOCTH C HCIIOJIB30BAHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemiatb pacu€THbIE 3aJa4d C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(¢u3nYecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUeCcKON MOJENM, OTBeHaroled TpeOOBaHUSIM 3a/laud,
OpUMEHSATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecKuX TEOpUid TpPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKHUX METO/I0B
pelieHus 3aj1a4, MPoOBOAUTh PACUEThl HA OCHOBAaHUU MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATh METOJAbI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KadyecTBEHHBIE 3aJaud, TpeOylolue NpPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3leioB Kypca (PU3MKH, a TaKKe UHTErPalMU 3HAHUM U3 JIPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTMYECKYIO
LETOYKY PacCyXJICHUMN ¢ OOPOM Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBICHEHHS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

MPUBOAUTH TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOILIECCOB OKPYAIOILIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIIEHUBATDH MOCIEACTBUS OBITOBOW W MIPOU3BOICTBEHHON
NEeSTENbHOCTU YEJIOBEKAa, CBS3aHHOW € (DU3MYECKUMHU IMPOIIECCAMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOINOIb30BAHUN, & TAKXKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKM M TEXHOJOTWM ISl JAJbHEHIIEro pa3BUTUS YEJIOBEUYECKOTO
0O0I1IeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpMaNUe (PU3NIECKOTO
COJIEp)KaHUSI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH IS TIOMCKA, TEpepadOTKH W TPEAbSBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHON MH(GOPMAITNH, CTPYKTYPUPOBAHUSI M MHTEPIIPETAIINH
uH(POpMAIIMK, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHANMM3UPOBAaTh  TOJIydaeMyr  HWH(OpMamuioo W OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIOIIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpTraHHU3AIMOHHBIC u TIO3HABATEIIbHBIC YMCHHS
CaMOCTOSATEIILHOTO  NPHOOPETEHHMS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHHUEM pa3IUYHBIX COIHMAIBHBIX DOJEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh JACITeILHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJCKBAaTHO OIICHUBATH BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel mpodecCuoHaNbHON ACSTEIHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQUITSL.

K kxonny oOyuenust B 11 knacce mnpeaMeTHbIE pe3yJbTaTbl Ha YTiyOJEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUaIOIIMXCS YMEHUM:

NOHUMaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
Gu3MKN B COBPEMEHHON HAy4YHOW KapTHMHE MHUpPA, POJb ACTPOHOMHUH B
MPAKTUYECKON JIEITEIbHOCTH YeJIOBEKa U JallbHEWIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OMUCATEIHHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTENTBHON M TMPOTHOCTUYECKON (PYHKUMN (PU3MUECKON TEOopUu —
ANEKTPOJAMHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKy, poab GU3NYECKON Teopuu B (POPMUPOBAHUU TPEICTABICHUN O
bu3nYecKoil KapTHHEe MHUpPa, MeCTO (U3UYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUIN O IPUPOJIE;
pa3nuyaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tel u
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOeOaHusl, MaTEMaTUYECKUI MasSTHUK,
UJCATBHBIA TIPYKWHHBIH MAasTHHK, TAPMOHUYECCKHUE BOJHBI, WICATHHBINA
K0JIe0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJIEN aToMa, aTOMHOTIO siipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh ycioBUs (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMHA XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TMPOIECCHI M SBIICHUSA,
UCIIOJb3Yysl OCHOBHBIE TIOJIOKEHHS W 3aKOHBI DJIEKTPOJWHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOTO 3apsana, cuina Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE JIIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHAIM3UPOBATHh U OOBSCHITH KBAHTOBBIC MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (¢u3uku  (ypaBHEHHUE  DUWHINTEWHA s
doToapdexra, mnepBbld U BTOpOM mocTynarsl bopa, mnpuHUUN
COOTHOILIEHHsI HeomnpeaenéHHocTell [elizeHOepra, 3aKOHbBI COXpaHEHUs
3apsI0BOTO U MAacCOBOI'O YMCEN U 3HEPrHMH B SJEPHBIX PEAKLMIX, 3aKOH
pPaAMOaKTUBHOTO pacmaua);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SABICHUS, UCIOJb3Ys BEJIMYMHBIL:
HaMpsHKEHHOCTD 3JIEKTPUYECKOT0 MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUMAJIOB, DJICKTPOJBWXKYILAs CUJA, HMHIYKIUSA
MAarHuTHOTO IOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTUBHOCTb,
ANEKTPOJABUKYINAS CUJIa CAMOWMHIYKUMHU, DHEPrUsi MarHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI HMIYJbC, IOJHAs JHEPrus,
DHEPTUs TIOKOSI CBOOOJHOW 4YaCTHUIBI, DHEPTUsi M UMITYyJIbC (OTOHA,
MacCcOBO€ YHCIIO U 3apsAJl Allpa, SHEPTHSI CBA3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3UYECKUX  SIBJICHUIA:
ANEKTPOMArHUTHAsI MHIYKUHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIns
BOJH, Judpakius, JTUCHEPCHUs, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
dboroanekTpudeckuii 3ddext (dhororddexrt), ampda- u Oera-pacrajbl
a5ep, raMMma-usiydeHue saep, (pU3MyecKkue MNPHUHLMIBI CHEKTPATbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUA MArHUTHOTO TMOJI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300paKeHUE, CO3aBaEMOE MJIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBl I aHanu3a U OOBACHEHHS  (PU3MYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMaX, B MEXKIaJaKTUUYECKOU
cpeje; ABUKEHUSI HEOECHBIX T, IBOJIIOIUU 3BE3/] U BeeneHHoi;
IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYUH C
HCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU HOTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThbl IOJIYYEHHON 3aBUCHMOCTH



bu3nYecKuX BEIMYMH B BHAEC TpadukoB ¢ yYETOM abOCOITIOTHBIX
MOTPENIHOCTe  W3MEpPEHWi, JelaTh  BBIBOABI MO  pe3yJibTaram
UCCIIeI0BaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOMTH OMBITHI IO TIPOBEPKE MPEIOKEHHON THITOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIH3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl U JeNlaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUEHUS HAYYHBIX aCTPOHOMHYECKHIX 3HAHUH;
coOJroAaTh MpaBuiia OE30MacHOrO TpyJa MPU MPOBEAECHUU UCCIIECIOBAHUI
B paMKax y4eOHOrO DJKCIIEpUMEHTa, TMpaKTHKymMa ©  ydeOHo-
UCCJIeIOBATENIbCKOM W TMPOEKTHOM JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenH, OTBEYarolue TpeOOBaHUSM 3aJadyH, MPUMEHSThH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3MUECKHX TEOpHUil
OpU  WCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pEeHICHHs  3ajad,
POBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEHHBIX
pE3yNbTATOB;

pemaTh KadeCTBEHHBIC 3aJauyd, TPeOyIolIue NPUMEHEHHs] 3HAHWHA U3
pa3HBIX pa3JeNoB Kypca (PU3UKU, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
[ENOYKY pacCyKJIEHUI ¢ OTIOPOi Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
AESITETbHOCTH YeNIOBEKa, CBS3aHHOM ¢ (DM3MUECKUMHU MPOIECCaMH, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABIECHUH O pallMOHAILHOM
MPUPOOTNOIB30BAHUN, & TAKXKE PAa3yMHOM HCIIOIB30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0I1IeCTBA;

NPUMEHSTh pa3iudHble CrocoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTrOo
COJIEp)KaHUSI C MHCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIOHHBIC
TEXHOJOTMM Ui TIOWCKA, NepepadOTKU U TNPEAbsBICHUA Y4YEOHOH H
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMAIMI0 W  OLEHUBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpPMALIUK;

MPOSIBIISATD OpraHu3allMOHHBIE u MO3HABATEIbHbIE yMEHUs
CaMOCTOSITENILHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITTOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pa3jIu4HbIX COLMAIbHBIX pOJEH,
IUIAaHUPOBATH PA0OTy IPYyNIbl, PALIMOHAIBLHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKJIOTO U3
YYaCTHUKOB I'PYMIIBI B pEHIEHHE pacCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuied npodeccuoHanbHOU AESITENbHOCTH TI0
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TTPOQUIIS.
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Paznen 1. JIEKTPOJINHAMUKA
bubnuoreka [JOK
I MarsmurHoe nose 14 https://m.eds00.ru/39859¢f1
bu6nuoreka [JOK
1.2 OJICKTPOMArHHTHAA HHAYKIHA 13 I https://m.edsoo.ru/39859¢f1
Hroro no paszneny 27
Pasnen 2. KOJIEBAHUS U BOJIHbI
bubnunoreka [JOK
2.1 Mexanuuyeckue KojieOaHus 10 hits://m.edsoo ru/39859f]
but6mmoreka [{OK
2.2 DNEeKTPOMarHUTHbIE KOJIeOaHUsI 15 htps://m._eds0o /398591
)3 MexaHWU4eCcKHe 1 AIEKTPOMArHUTHBIE 10 | bubnmnoreka [JOK
' BOJIHBI https://m.edso00.1ru/39859ef1
bu6nuoreka [JOK
24 Ok 25 ! https://m.edso0.ru/39859¢f1
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIITMAJIBHON TEOPUM OTHOCUTEJIbBHOCTH

3.1

Ocuosel CTO

5

bubnuoreka [JOK
https://m.edsoo.ru/39859¢f1

Hroro no pazgeny




Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 KopnyckynsipHO-BOJIHOBOM Iyanu3m 15 httos://m.edsoo.r/39859ef1
but6mmoreka [JOK
4.2 Pusnia aroma . https://m.eds00.ru/39859¢f1
43 ®dusnka aTOMHOTO s1pa U 3JIEMEHTAPHBIX 5 bubnuoreka [{IOK
' YaCTHIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznes S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

but6mmoreka [{OK
5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 12 hitps://m.edsoo.r/39859f]
Hroro no pazgeny 12
Paznea 6. PU3UUYECKHAN MPAKTUKYM
. bubmoreka [JOK
6.1 Dusiieckiit IPaKTHiyM 16 16 https://m.eds00.1ru/39859ef1
Hroro no paszneny 16
Pa3nea 7. OBOBIIAIOILIEE IIOBTOPEHHUE
Cucremaru3zanus u o0o01IeHne
71 IIPEIMETHOrO COACPKAHUSI U OIbITa 15 bu6mmoteka [IOK
. NeSATEeIbHOCTH, MPUOOPETEHHOTO MTPU https://m.eds00.1ru/39859ef1
nzyudeHuu kypea ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmmorexa [IOK

https://m.edsoo.ru/39859¢f1
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos JJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoxka Konrpoiasbnsie | IlpakTnuecku
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIC
padoThI e padoThbl
pecypcsl
) Owusnka — pyHAaMEeHTaIbHAs HAyKa O | bubnuoreka LIOK
IpUpoOJE https://m.edsoo.ru/1beef346
5 Hayunblif MeTO TIO3HAHUS U METOABI 1 bubnuorexa [IOK
UCCIIeIOBaHMS (PU3UUECKUX SBICHHIMA https://m.edsoo.ru/3a7fde29
OKCIEpUMEHT U TEOpUs B IIPOLIECCE
3 [MO3HAHUA Opupoasl. Habmroneune u 1 bubmmorexa TIOK
PHPOAH!. https://m.edsoo.ru/34¢49931
HKCIEPUMEHT B (PU3UKE
4 CrniocoOsl u3mepeHust GU3NIECKUX | bubmuorexa [JOK
BEJIMUUH https://m.edsoo.ru/ca2def03
AGCOM0THAs U OTHOCUTENbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubnmorexa [JOK
p P https://m.edsoo.ru/7f18fda3
BEJIMYNH
MonenupoBanue B pusuke. Pons u
6 MecTO (pHU3UKH B (pOpMUPOBAHUH 1 bubmmorexa [IOK
COBPEMEHHOM HAYYHON KapTUHBI MHUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTHUYECKOM IEATEIbHOCTH JII0IeN
Mexannueckoe npuxkenue. Cucrema
. otcyeTa. OTHOCHUTEIIBHOCTh 1 bubmuoreka [JOK
MEXaHU4eCcKoro AsrxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4i MEXaHUKH
8 Paaunyc-BekTop MarepuanbHON TOUKH, 1 bubnmoreka [JOK




€Tr0 IIPOCKIOHWH Ha OCU KOOpAMUHAT.

Tpaektopus. [lepememenne. CKOpOCTb.

Hx MMPpOCKIHHU HA OCU KOOpAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMepHOE NpAMOJIUHEITHOE
nBuxenue. ['papuyeckoe onucanue

bu6mmoreka [JOK

9 .

PaBHOMEPHOI'O MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBIDKCHUS

10 CrnoxxeHue nepeMenieHnii U CKOpoCTeil. bubnmoreka [JOK
Penrenue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHME.

1 MrHoBeHHas CKOPOCTh. Y CKOpPEHHE. bubnmoreka [JOK
[IpsAMONMHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onucanue

12 MPSIMOJIMHEMHOTO JIBUIKEHUS C bubmmorexa [JOK

P ! https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoboniHOe najeHue. Y cKopeHue

13 CcBOOOJTHOTO Ta/IeHHsl. 3aBUCUMOCTh bubnuoreka [JOK
KOOpPJWHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHU U UX TpaduKu

14 JIBukeHue Tena, OpOIIEeHHOTO MO/ bu6mmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBUKeHUE. [BIKeHNE
110 OKPYXHOCTH. YTJIOBAas U JINHEWHAS

15 ckopocts. [leprnoa n wactora bubnmorexa [JOK

P - HIepHOA ] https://m.edsoo0.ru/331961fbe
LleHTpOoCTpEMUTENBHOE U MIOJTHOE
YCKOpEHUE
16 KonTponbHas pabota no teme bubnuorexa [JOK




"Kuuematuka"

https://m.edsoo.ru/1242132e¢

IlepBbiif 3akoH HproToHAa.
WNHepuyanbHble CHCTEMBI OTCUETA.

bubmnoreka IJOK

17
[Tpunn otHOCUTEIRHOCTH ["anuies. https://m.edsoo.ru/5a9¢e4a64
HewnneprinanpHble CHCTEMBI OTCUETA
13 Cuiia. PaBHOIEHCTBYIOIIIAS CUJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tpernii 3akoH bubnnoreka [IOK
Hrrotona https://m.edsoo.ru/57dba505
ITpunmun cynepno3nnuu cuil. Permienue
20 3ap ay Ha I }II/IMSHGHI/IG 3aKOHOB bubmorexa HOK
A P https:/m.edsoo.rw/bdf997fb
Hrrotona
3aKOH BCEMHUPHOTO TSATOTECHHUSI.
21 OKBUBAJIEHTHOCTEH I'PABUTALIMOHHON U bubnmorera [TOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOW MACCBI
) Cuiia TSKeCTH U yCKOPEHHE bubnuoreka [JOK
¢BOOOIHOTO ITaJICHUSA https://m.edsoo.ru/22757126
JIBmkeHre HeOECHBIX TEIl U UX
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmorexa [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
Bbu6morexa [JOK
24 Cuna octHh. 3akoH I'yka. Bec Tena
113 yHpyrocTH. SaKoH L yK e https://m.edsoo.ru/0ae2cd4
Cuna tpenus. [Ipupona u BUaBI cui bubnuoreka [JOK
25 TpeHus. JIBUkeHHE B )KUIKOCTH U rasze ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COIIPOTUBIICHUS CPE/IbI https://m.edsoo.ru/2¢cb29676
2% JaBnenue. I'napocrarnueckoe bubnuorexa LIOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AGCOIOTHO TBEPAOE TENO. bubnuorexa [IOK
27 IlocTynarenbHOE U BpalareibHOE bubmuotexa [JOK
JBYDKEHHUE TBEPLOIO Tena https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaieHnus. [lneqo cuiibl https://m.eds00.1u/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teiy. LleHTp Tspkectu Tena. bubnuoreka LIOK
VYcioBus paBHOBECHUS TBEPIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBECUS
bubmnoreka IJOK
30 Pemenue 3amau
A https://m.edsoo.ru/dc1caac0
31 KonTponbhas pabota no teme bubnuorexa LIOK
"Tunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574c
HMirynsc MaTepUaIbHON TOUYKH,
CHCTEMBbI MaTEpUaAIbHbIX TOUEK. L{eHTp bubmuoreka [JOK
32
Macc CHUCTEMBI MaTEpHUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABUKEHUU IIEHTPA MaccC
NMiynbc cuiibl 1 UI3BMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa bubmmorexa [JOK
’ P y ' https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItynbca MaTepUAILHON
14 touku. [IpencraBnenue o coxpaHeHUN bubnuoreka [JOK
MOMEHTA UMITYJIbCA B IEHTPAIBHEIX https://m.edsoo.ru/d6532eb9
MOJIAX
bu6mmoreka [JOK
35 Pemienue 3anau
A https://m.edso0o.ru/f7706d63
36 Pabora cuibl Ha MaJTloM ¥ Ha KOHSYHOM bu6mmoreka [JOK

nepemenieHun. [ padpuyeckoe

https://m.eds00.ru/913974c7




MIPEICTaBJICHHE PAOOTHI CUITBI.
MOITHOCTE CUJIBI

Kunerndeckas sueprus. Teopema 00

Bbu6morexa [JOK

37 W3MEHEHNY KHHETHYECKOM SHEPTHH
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
IToTeHManbHBIE U HENOTEHIIMATBHEIE
38 cuisbl. IloTeHnmansHas sHeprus. Bropas bubmorexa LOK
) H I, P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CkopocThb. CBs3b
paboThl HEMOTEHITUATBHBIX CUJI C
39 W3MEHEHHEM MEXaHHMYECKOH SHEPTHHU bubmorexa LOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPrUun
Yupyrue v Heynpyrue CTOJIKHOBEHHS.
40 Yy SzHeHHe Bey Hp}:DII/I JISL BjieajIbHOM bubmorexa LHOK
p pHy A A https://m.edsoo.ru/f30f43b6
JKHJKOCTH
A1 KoHTponbHas pabora 1o Teme "3akoHbI bubnnoreka [JOK
COXPAaHEHHUS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe mpeAcTaBIeHNAN O IPUPOIE
P PP bu6mmoreka [IOK
42 tertoTel. OcHOBHEIC nonoxkeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHOBCcKOe IBUKEHHE
CrtpoeHue ra3000pa3HbIX, KUIKAX U
43 TBEPALIX TeJI. XapakTep ABMKECHUS U bubmmorexa LHOK
P L P p https://m.edsoo.ru/c44d02¢2
B3aUMOIEHCTBUS YaCTHIL BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
44 KomnuectBo BemecTBa. ITocTostHHAS bubmmorexa LHOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepatypa. TermnoBoe paBHOBECHE. bubnuorexa [IOK




MIxama Henscus

https://m.edsoo.ru/0070d493

46 Pemenwne 3agau bu6morexa TIOK
s https://m.edsoo.ru/1531abas
bu6mmoreka [JOK
47 14 iras. [
JICILHBI T3 A30BDIC SAKOHET htms://m.edsoo.ru/ldeb2367
43 Ypasuenune Menzeneesa-Knaneiipona. bubnuorexa [IOK
Penrenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TemIiepaTypa. 3aKoH bubnuoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 W3onporneccsl B ueaqbHOM rase ¢ bubnuoreka LIOK
MMOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacTaBieHne
51 1/1501(11) OIIECCOB: I:ISiTe Ma, U30Xopa bubmmorexa [JOK
pont ' pMa, pa, https://m.edsoo.ru/1344327b
u3o0apa
bubmuoreka [JOK
52 0] MKT
CHOBHOC ypaBHEHHIE https://m.edsoo0.ru/c8094721
bu6nmoreka [JOK
53 Pemenue 3ana
HHCHHIE sa1ad https://m.edso00.ru/10265a05
CBs13p a0COIIOTHON TEMIIEPATYPhI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpEeIHEN KMHETUYECKON YHEpruen https://m.edsoo.ru/c38af875
MOCTYTMATEILHOTO TEIMJIOBOTO JIBFKCHHUSI
e€ yacTull
55 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUI bubmuoreka [JOK
o Teme "OcHoBel MKT" https://m.edso0o.ru/09d12fd8
56 Konrponbnas padora o teme "OCHOBBI bubmuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHaMuyeckasi cucTema. 3ajlanue bu6mmoreka [JOK




BHeIIHUX ycyoBuit aiist TJI cucteMsl.
BHemnue v BHyTpEHHHUE TapaMeETPBI.
ITapamerpsl T/] cucremsl Kak cpeaHue
3HA4YCHUs BEJINYMH, OIMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Ha4dajlo TCpMOJUHAMUKHU.

bu6mmoreka [IOK

58 Camonpon3BoJibHas penakcaus T,
p p 1 A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mogenb uaeanbLHOTo raza B bu6mmoreka [JOK
59 TEPMOJMHAMUKE. Y CIIOBUS http
MIPUMEHUMOCTH 3TOH MOJEIHN s://m.eds00.1ru/29355001
60 VYpaBuenue Menneneesa-Kiamneiipona u bubnnorexa [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxenue a1 BHyTpEeHHEN SHEPTrUun
61 O0JTHOATOMHOTI'0 UEaIbHOTO rasa. bubnuoreka [JOK
KBazucrarnueckue u HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemeHTapHas paboTa B
2 TepMOJMHAMHKe. Brruncienue paboThl bubnuoreka [IOK
1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMmme
Temonepenaya Kak crnoco0 N3MEHEHUS
63 BHyTpeHHeH 3Heprun T/1 cucremsl 6e3 brbmorexa [OK
yp p https://m.edsoo.ru/3d734561
COBepIICHHS paOOTHI
64 KonBek1us, TemionpoBOgHOCTb, bu6mmoreka [JOK
W3JIyYEHHE https://m.edsoo.ru/157b54cd
65 KomnuectBo Teminotsl. TermmoéMKoCTh bubmuorexa [JOK

Terna. Y IeJbHas U MOJIsIpHAst

https://m.edsoo.ru/7ba67355




TEIIOEMKOCTH BEIeCTBA. Y IeabHas
TEIJIOTA CTOpaHus TOILIMBA

66 Pacuér xonmyecTBa TEMIOTHI IPU bubnuorexa [IOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aguabaTHOM MpoOIIECCE. bubnnorexa [JOK
IIepBblii 3aKOH TEPMOJAMHAMUKHU https://m.edso0o.ru/d8098824
KonunuecTBo TeminoTel U paboTa Kak
68 MEepbl U3MEHEHHS BHYTPEHHEH YHEPTUH bubmorexa HOK
p yp P https://m.edsoo.ru/b047alcd
Tl cuctemsl
BTopoii 3aKk0H TepMOJMHAMUKH J1JI5
69 PaBHOBECHBIX Y HEPABHOBECHBIX bubnuoreka [JOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB
70 [IpuHUUIIBI 1EUCTBUS TETIOBBIX bu6mmoreka [JOK
maruH. KITJT https://m.edsoo.ru/2¢945513
71 Maxkcumanbaoe 3Haduenue KITJI. Ilukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemenue 3ana
HICHAC SaAat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
7 HCTI0Ib30BAaHMS TETUIOBBIX ABUTATEIICH. bu6mmoreka [JOK
TeroBoe 3arpsa3HeHUE OKPY Karoen https://m.edsoo.ru/9867aaa7
cpembl
bubmanoreka 1JOK
74 Pe
HHICHHIE 3a1ad https://m.edsoo.ru/c8c70432
O6001eHre 1 cucTeMaTU3aIus 3HaHUI
" bubnuorexa [IOK
75 o teMe "Tepmoaunamuka. TemnoBbie

MalluHb!"

https://m.edsoo0.ru/28d62b3f




Kontponbhas pabota no Teme

bubmnoreka 1IOK

76
"Tepmoaunamuka. TernoBbsie MaluHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUS.
77 I/Iclr)[a eII{)I/Ie " KUIIeHHE. Y IenbHas bubmotera [IOK
p A https://m.eds00.ru/618e¢6777
TEIUI0Ta MapooOpPa30BaHUS
HacepleHnbie 1 HEHACHIIIIEHHBIE MAPHI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH
1 JaBJIEHHS HACBIIIEHHOTO 1apa oT
78 TEMITEPATYPHI, NX HesaBHCHM(E)CTL oT bubmorexa LOK
. PaTypeL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTD TEMIIEPATypPhl KUTICHUS OT
JaBJIEHUS B )KUIKOCTHU
79 BnaxxnocTs Bo3tyxa. AGcoitoTHas U bubnmoreka [JOK
OTHOCHTEJIbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
Bbu6morexa [JOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e¢95ff3
TBépnoe Tteno. Kpucrammueckue u
81 amopQHble Tena. AHU30TPONHS CBOWCTB bubmmorexa LIOK
P ) p https://m.edsoo.ru/20a88a03
KpHCTaJIOB
[InaBiieHne u KpUCTAIIU3ALHSL.
bu6mmoreka [JOK
82 VY aennHas TEIJIoTa MJaBJICHHS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
Jledbopmaruu TBEPAOro TeEa.
$op P bubmuoreka [JOK
83 Pactsxenue u cxatue. Casur. Moyiib
3 https://m.edsoo.ru/dalaabl0
FOwnra. [Ipenen ynpyrux nedopmaruit
TenoBoe paciivpeHue KUAKOCTENH U
R bu6mmoreka [JOK
84 TBEPABIX TEJI. AHTAPMOHU3M TEIJIOBBIX

KOJIeOaHMM qacCTull BEICCTBa

https://m.edsoo.ru/7baSedf2




[TpeoOpa3zoBanue 3HEprHH B (Pa30BBIX

bubmnoreka 1IOK

85
rnepexoaax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 Y 0

PABHCHHE TCTIOBOTO baatca https://m.edsoo.ru/ab1521tb
bu6mmoreka [IOK

8 P

7 CHLICHHE 3a1ad https://m.edsoo.ru/8ab7{40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanwnnsipusie siBnenus. Jlapnenue nox bu6mmoreka [JOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b421{97
x)uakoctu. Gopmyiia Jlamnaca
O0o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH

89 1o TeMe "ArperaTHble COCTOSTHUSA bubmorexa [OK

P https://m.edso0.1ru/0b52575¢
BenecTBa. PazoBble nepexos”
KoHnTtponbHas pabora 1o Teme
90 "ArperatHsle COCTOSIHUS BEIIECTBA bubmmorexa LHOK
P ’ https://m.edsoo.ru/7dc2a739
®dazoBkle Iepexoab"
DeKTpu3aIus Tei U e€ MpOosIBICHUSI.

91 DnekTpuyeckuit 3apsia. [[Ba Buna bubnmoreka [[OK
ANIEKTPUYECKUX 3apsiaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKU U TIOJTYITPOBOTHUKH
DIIeMEHTAPHBINA YIEKTPUUECKUN 3apsi,.

92 3aKkoH coxp AHCHUS 3J1§KT qucxorz bubmoreia HOK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopeinicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Pemenwne 3amau https://m.edsoo.ru/6b87¢c5a

https://m.edsoo.ru/08fc19bc




:‘)J'IGKTPI/I‘IGCKOG noxe. Ero I[CﬁCTBHG Ha

bubmnoreka 1IOK

95
JJIEKTPUUYECKUE 3apbl https://m.edsoo.ru/05c6bfal
Hamnpsok€HHOCTD 27€KTPUUYECKOTo MOJIs.

96 [Tpo6uslit 3apsa. Jlunuu bubnmoreka [JOK
HaIPsKEHHOCTY DJIEKTPUYECKOTO OJIA. https://m.edsoo.ru/3dac6957
OnHOPOAHOE IEKTPUUYECKOE T10JIE
[ToTeHMaNBHOCTH bubmuoreka [JOK

97 AJIEKTPOCTATUYECKOTO 1osist. PasHOCTH http
MOTEHIIHAJIOB U HAIIPSDKEHUE s://m.edso0.1ru/80021447
[ToreHuunanbHas sHEprus 3apsia B

98 JIEKT OCTaTquCKOAI/I) nojue I;TOTCH nain buommorexa LIOK

P ' . https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO OIS
CBs13b HANPSPKEHHOCTHU NOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JIJIs bubmmorexa [JOK
P i s https://m.edsoo.ru/df7a6838
JIEKTPOCTATUYECKOTO T10JIS

100 ITpuHuun cynepno3unun bubnuorexa [JOK
SJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [IOK

101 Pemenue 3agau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsKEHHOMU cephl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bvémy mapa. [lone paBHOMEpHO bubnmorexa [JOK

y E) ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATUIECKOM bubnuoreka LIOK
noJie. Y CJI0BHE paBHOBECHS 3aps0B https://m.edsoo.ru/32405¢eab

105 JIM3IeKTpUKHY ¥ MOITYIIPOBOAHUKY B bubnuorexa LIOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konnencarop. 91eKTpoEMKOCTh

106 KOHJEHCaTOpa. DIEKTPOEMKOCTh bu6morexa TIOK
a pa- R https://m.edso00.1u/845b4{73
TUIOCKOTO KOH/IEHCATOpa
107 [TapannensHOE coequHEHNE bubnmoreka [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbHOE COCAUHCHHUE Bbu6moreka [JOK
KOHJEHCATOPOB https://m.edsoo.1u/1€992920
109 DHeprus 3apsHsKeHHOTO KOHASHCATOpa bubmoreia HOK
prist sap A P https://m.edsoo.ru/73a34£18
bu6mmoreka [JOK
https://m.edsoo.ru/5fb2acb5
110 Penrenue 3anau
http
s://m.eds00.ru/27434040
11 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubnuoreka [JOK
OJHOPOIHOM DJIEKTPUIECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Pentenue 3amau
13 O0001eHne U cCUCTEMaTU3AIINS 3HAHUI bu6mmoreka [JOK
o Teme "DnekTpuyueckoe mnoie" https://m.eds00.ru/5752603f
114 KonrponbHas pabora no reme bubnuoreka LIOK
"JnexTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTosHHBIN TOK. Y CI0BHS
115 CYIIIECTBOBAHUS IIOCTOSHHOI'O bubmoreia HOK
yH https://m.edsoo0.ru/233311b5
AIEKTPUUECKOTO TOKA
bu6mmoreka [JOK
116 n .H 2]1C
croummkn Toka. Hanpsvierme n /1 https://m.edsoo0.ru/0839al15
3akoH OMa AJ1s1 yyacTKa LEMH. bubmuorexa [IOK
117
DIEKTPUUECKOE COIIPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTD COITPOTUBIICHUS bubnuoreka [JOK




OJJHOPOJHOTI'O IMPpOBOAHHKA OT €ro
JJIWHBI U TIJI0IIaAU IMOIIEPEUYHOTO
CCUCHUA

https://m.edsoo.ru/95fcdf51

119 VY ienbHOE CONPOTUBIICHUE BEILIECTBA. Bbu6morexa [JOK
Pemenne 3amau https://m.edso0o.ru/437f8300
120 [locnenoBarensHOE, MapauielibHOE, Bbu6moreka [JOK
CMENIaHHOE COETMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/23617e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bub6nuorexa LIOK
nenei. [Ipasuia Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 Pemenue 3anay https://m.edso0.ru/3881b469
123 Pabora a1ekTpuueckoro Toka. 3aKoH bubnuoreka LIOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [JOK
124 P
CLICHHE 33124 https://m.eds00.1ru/6761bf0f
MOoOMIHOCTD 3JAEKTPUUYECKOTO TOKA.
125 TennoBas MOITHOCTb, BEIJICIISICMAs HA bubmoreia HOK
m » BBUI https://m.eds00.1u/99750a6f
pesucrope
bu6mmoreka [JOK
126 P
CLICHHE 33124 https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIICHHE bubnuoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 15 TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKOM LEIH https://m.edsoo.ru/221{40fb
bu6mmoreka [JOK
129 Pemenne sanay https://m.eds00.ru/3580b679
130 MoIIHOCTh UICTOYHHKA TOKA bubmorexa LHOK

https://m.edsoo.ru/a0ae51d8




bu6mmoreka [JOK

131 K
OPOTKOE 3aMbIKAHHC https://m.edsoo.ru/546£5632
132 Kongencatop B 11enu moCcTOSHHOI'O TOKa bubmorera [JOK
A pBO https://m.edsoo.ru/3536813e
Bbu6morexa [JOK
133 P
CIICHUG 3a/1a9 https://m.edsoo.ru/4410cef0
134 Pemenue 3agau o reme "l[locTostHHBIN bubmuoreka [JOK
AJIEKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau o Teme "IlocTOSIHHBIN bubmuoreka [JOK
AJIEKTpUYECKUI TOK" https://m.edsoo0.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIHI bu6mmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O060011IeHNE U CUCTEMATHU3aLUs 3HAHUI
137 1o TeMe "I1oCTOSIHHBIN SIIEKTPUUECKHIT bubmmorera [TOK
\ p https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas paboTa no teme bubmmorexa LIOK
"I[IoCcTOSTHHBIN 2IEKTPUIECKUNA TOK" https://m.edsoo.ru/1885ddf1
DeKTpuyecKasi IpOBOAUMOCTD
139 a3]IMYHBIX BEIIECTB. DIEKTPUUECKUN bubmotera [JOK
p m ) P https://m.edsoo.ru/da794295
TOK B MeTayiiax. CBEpXIMpPOBOAUMOCTD
DNIEKTPUYECKHI TOK B pacTBOpax U
140 acILIaBaX 3JIEKTPOIUTOB. 3aKOHEI bubmorera [JOK
p p ’ https://m.edsoo.ru/4b423491
®Dapanes 1 JIEKTPOIU3a
bu6mmoreka [JOK
141 DIekTpUYeCKUi TOK B rasax. Ilimasma
p https://m.eds00.ru/92d92{76
142 DNEKTPUYECKHUM TOK B BaKyyMe. bubnuoreka [JOK
Bakyymusble npubopsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubnuoreka [JOK




MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 [TonynpoBOIHUKOBBIE TPUOOPEI http
s://m.eds00.1u/83622200
Du3NYECKUH IPAKTUKYM 110 TEME
"M3mMepeHue CUilbl TOKA U HAIIPSHKEHUS
B LIENIY IOCTOSIHHOT'O TOKA IIPU MIOMOILU
aHaJIOTOBBIX U IU(POBBIX
145 M3MEPUTENIbHBIX TPUOOPOB" NN Bubmmorexa LIOK
" . https://m.edsoo.ru/5643ea56
3HaKOMCTBO C LU(POBOIA
naboparopueit o ¢usuke. [Ipumepst
U3MEpEHUs PU3NUECKUX BEIMUUH MIPH
MIOMOIIHM KOMITbIOTEPHBIX T1aTYUKOB"
Pu3NYECKU IPAKTUKYM 110 TEME
146 "N3y4eHne HepaBHOMEPHOIO JBUKECHHUS bubnuoreka LIOK
C LEIBIO ONPEICIICHUSI MTHOBEHHOM https://m.edso00.ru/f6292f5f
ckopocTH"
Du3nyecKuil MPaKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs Ipu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
147 IBIOKEHHUH 110 HAKJIOHHOM MI0cKocTH" bubmmorexa [IOK
| https://m.eds00.ru/6960b6ef
w "HMccnenoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHU NPU PaBHOYCKOPEHHOM
IBIOKeHUN"
Du3nyecKuil MPaKTUKYM I10 TEME
148 "M3mepeHune yCKOpeHHst CBOOOHOTO bubnuorexa [IOK
nageHus" win "M3yueHue ABUKEHUS https://m.edsoo.ru/d1ea2402
TeNa, OPOIIEHHOT0 TOPU30HTAIBHO"
149 DuU3nYeCKUi MPAKTUKYM 10 TEME bubmuoreka [JOK




"N3y4yeHue IBMKEHUS Tela 1o
OKPY>KHOCTH C TIOCTOSIHHOM TI0 MOTYJTIO
ckopoctbio" niu "HccnenoBanue
3aBUCUMOCTH TIEpHOa OOpaIICHHs
KOHHMYECKOIo MasgsTHHKA OT €ro
napameTpoB"

https://m.edsoo.ru/bcf53514

150

PuU3HYECKU IPAKTUKYM I10 TEME
"M3MepeHne paBHOJACHCTBYIOMICH CHUITBI
IpYU ABMKEHUH OpycKa 10 HaKJIOHHOU
mockocth" uinm "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHYKECHUS
Opycka 1o HaKJIOHHOMU TJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €70 MACChI"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

PuU3HYECKUN IPAKTUKYM I10 TEME
"UccnenqoBaHue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT UX
nedopmarun” win "M3ydeHue
JBUKEHUS CUCTEMBbI TEJ, CBSI3aHHBIX
HUTHIO, IEPEKUHYTOHN Yepe3 JErKuil
650K"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Ou3nyecKkuil MpakTUKyM IO TEME
"Uzmepenue koddduimeHTa TpeHus mno
BEJIMUMHE YTJIOBOTO KO3 uIrenTa
3apucuMocT FTp(N)" wim
"HccnenoBanue IBUKEHUS OpycKa 1mo
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
KOX(PPUITUEHTOM TPEeHUA'" WIN
"N3ydyeHne qBUKEHMsI Tpy3a Ha Baly C

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607




TpeHuem"

153

PuU3HYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpaiueHus" unu "Konctpyuposanue
KPOHILITEHHOB U Pacy€T CUil ynpyroctu"
iy "M3ydeHne ycTOM4nBOCTH
TBEPAOrO TeJIa, UMEIOIIETO MJI0MAab
onopsI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04{4{7

154

Pu3NUeCKU IPAKTUKYM 110 TEME
"M3MepeHune uMItyabca Tela mno
TopMo3HoMYy nyTu" unu "U3mepenue
CHJIBI TATH, CKOPOCTH MOJEIIH
AJIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
Taru" unu "CpaBHEHUE U3MEHEHUS
HMMITYJIbCA TeJIa C UMITYJILCOM CHJIBI"
nin "HccnenoBanue coxpaHeHus
MMITyJIbCa MPHU YIPYTOM
B3aumozeiicrun" unu "M3mepenue
KMHETHUYECKOM HEpTUH Tella Mo
TOPMO3HOMY ITyTH"

bubmnoreka IIOK
https://m.edsoo.ru/856fb28e

155

Ou3nyecKkuil MpakTUKyM IO TEME
"M3y4yeHune u30TepMUYECKOro Impoiiecca
(peKoMEeHI0BaHO HCIIOIb30BAHHE

1 dpoBoii 1aboparopun)" uiIu
"M3y4eHne n30XO0pHOro npouecca” uiu
"N3yuenue n3obapHOro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Ou3nyecKkuil MpakTUKyM IO TEME

bu6mmoreka [JOK




"H3Mepenue ynenbHOM TerIo€éMKOCTH"
unu "MccnenoBanue mpoiecca
OCTBIBaHHUS BellecTBa' WM
"HccnenoBadnue agnadaTHOroO
npouecca" wi "M3yuenne
B3aMMOCBSI3H SHEPTUHU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS U
TEMIEPATyPbl KUTIEHUS KUIKOCTEH"

https://m.edsoo.ru/2f2faa61

157

DU3NYECKUN TPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCTIApEeHUS KUJKOCTER" Hiin
"M3mepeHue yaenbHOM TEII0ThI
naByieHus apaa" win "M3ydenue
CBOMCTB HACBIIIEHHBIX TApOB" WU
"N3mepenue abCONOTHON BIaKHOCTH
BO3/lyXa M OLIEHKa MacChl IapoB B
nomenienun". U3mepenue

K02 puLIeHTa TOBEPXHOCTHOTO
HATSDKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

dusnueckuil NpakTUKyM 10 TEMe
"HabmroieHue npeBparieHust SHepriuu
3apsHKEHHOT0 KOHJIEHCATOpa B SHEPTHUI0
U3JTy4eHHs CBETOAMOAA" WU
"HM3y4yeHue MpoTeKaHus TOKa B LIETIH,
coJieprKalieil KoHaeHcaTop" uiu
"Pacrmipenienenue pazHocTu
NOTEHLMAJIOB (HANpsKEeHUs) IpU
NIOCJIE0BATEIBLHOM COEIUHEHUN
KOHJIEHCATOPOB"

bubmuoreka [JOK
https://m.edsoo.ru/ec424377




dusnueckuil NpakTUKyM 10 TeMe
"HccneqoBaHue CMENTIaHHOTO
COEIMHEHMS PE3UCTOPOB" WK

bubnuoreka [JOK
159 "M3Mepenue y1eIbHOrO COPOTUBIICHUS 1
; | https://m.eds00.1ru/2b179d98
npoBoHUKOB" nnu "VccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaANPSDKEHUS 1JIs1 JIAMITbl HaKaJIuBaHus"
du3nUecKuit MPaKTUKYM I10 TEME
"Habmronenue anekTponuza’ wim
"N3mepenue 3apsijia OJHOBAJIEHTHOTO
160 nona" win "MccnegoBanue bubmuorexa [JOK
3aBHCHMOCTHU COIPOTHUBIICHUSA https://m.edsoo0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsATHE BOJIBT-aMIIEPHOI
XapaKkTEepUCTUKU quoaa”
PesepHbIii ypok. O6001IeHNE T
bu6mmoreka [JOK
161 cHUCTeMaTH3allvs 3HaHUH 110 TeEMe
" Ll" https://m.edsoo.ru/ed017d93
WHEMaTHKa
PesepHbIii ypok. O60011eHHE
bubmnoreka IJOK
162 CcHUCTeMaTH3alMs 3HaHUH 110 TEME
" " H https://m.eds00.ru/3149956b
WHaMHKa
Pesepaubliil ypok. O600111eHIE U
. bubmuoreka [JOK
163 CHUCTEMATH3ALMs 3HAHUH 110 TEME ] R
"Cratyika TBEpIOrO TEM" https://m.edsoo.ru/0f9752ac
PesepBHeIil ypok. O6o01IeHHE U
. bubmuoreka [IOK
164 CUCTEMATH3aLMs 3HAHUH 110 TEME ] R
"3aKOHEI COXPAHEHIA B MEXaHHKe" https://m.edsoo.ru/6¢0df9cc
165 PesepBHblit ypok. O000mIeHNE U bubnuorexa LIOK

CHUCTCEMAaTUu3aluAa 3HAHMH 10 TEMe

https://m.edsoo.ru/de148976




"OCHOBBI MOJICKYJISIPHOKMHETHYECKOI
teopun"

PesepBubIil ypok. O60011eHIE U

. bubmuoreka [JOK
166 cUCTeMAaTH3aIns 3HaHUH I10 TeEME 1
https://m.edsoo.ru/0bec77¢l
"TepmoanHamuka. TernioBble MalIuHbI"
PesepBHeIit ypok. O6o0IeHHE U
167 CHCTEMAaTH3alMsl 3HaHUH 110 TEME | bu6mmoreka [JOK
"ArperatHble COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEpexoas”
PesepBurblii ypok. O000IIIEHHE U
168 CI/ICTI;MaTmZpHﬁ 3HAHUH 110 TEME 1 Bubmiorexa [JOK
1 https://m.edsoo.ru/f2381c0c
"JnexkTpuueckoe moie"
PesepBHsblil ypok. O0001I€HIE U
P P . bubmuoreka [IOK
169 cucTeMaTu3alys 3HaHUH 110 TEME 1
" . . . https://m.edsoo.ru/3cae6dal
[TocTostHHBIIM 7EeKTpUYECKUNA TOK"
PesepBusblii ypok. O000111€HIE U
170 CI/ICTEMEITI/ISZPI/IH 3HaHui mo teMe "Toku 1 brbmioreka IOK
I " https://m.edsoo.ru/cc7681d4
B PAa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KIIACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasbubie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcebl
BzaumoaeiicTBre MOCTOSTHHBIX
1 MarHyuTOB U MPOBOJHUKOB C TOKOM 1 bubmoreia HOK
poBOZ ’ https://m.edso00.ru/487a8593
MarunutHoe nosue. ['unoreza Amnepa
BekTop MarHuTHOM UHIYKITUU.
2 ITpun pI/IH CyIepro3u I/Izll MarHUTHBIX 1 bubmorexa [OK
P VH yrep H . https://m.edsoo.ru/4clabccb
nosneu. JIMHuKM MarHUTHON MHAYKIIUU
3 MarauTHoO€ 1oJie MPOBOJIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna AMriepa, e€ HanpaBJICHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CLICHHC 3a/1a https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubnuoreka [JOK
DIEeKTPOU3MEPUTEIbHBIC PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJICHUE U
7 MOJyJIb. JIBUKEHHE 3apsSIKEHHOMN ) bubnuorexa [IOK
YaCTUILbI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
Bbu6morexa [JOK
8 Pemenue 3ana 1
tenm ad https://m.edsoo0.ru/504e98c7
bubnuoreka [JOK
9 Pa6ota cunbl Jlopenia 1 nomoreka L

https://m.edsoo.ru/d518bedb




bu6mmoreka [JOK

10 Pemenne sanas https://m.eds00.1u/93617bd9
MarauTHo€ 1oJie B BEIIECTRBE.
11 deppoMarHeTHky, napa- u bubmorera [JOK
pp - 11ap https://m.edso0.ru/30£f9608
JIMaMarHeTUKHU
OCHOBHBIC CBOMCTBA
12 dbeppomarnerukos. [Ipumenenue bubmorexa [OK
pp P https://m.eds00.ru/0b58190a
(heppomMarHeTUKOB
13 Pemenue 3agau no reme "MarautHoe bubmuoreka [JOK
moje" https://m.edsoo0.ru/5b55¢307
14 Pemenue 3agau mo reme "MarautHoe bubmuoreka [JOK
moje" https://m.edsoo.ru/41c4ae8a
SIBiIEHUE DIEKTPOMArHUTHOU
15 nHAyKuU. [ToToOK BeKTOpa MarHUTHOM bubmoreia LHOK
FYIHHHI. p https://m.edsoo.ru/b3efalcl
WHIYKIAW
bu6mmoreka [JOK
1
6 INC unyKpm https://m.eds00.ru/48150bd8
17 3aK0H 3JIEKTPOMAarHUTHOW MHIYKIIMH bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkrpuueckoe nosie. Toku bubnnoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIMU B IBYOKYIIIMXCS bubmnoreka IJOK
NPOBOJIHUKAX https://m.edsoo.ru/0235¢c02
bu6mmoreka [JOK
20 Pemerue sanad https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpasmio Jlenna https://m.edsoo.ru/bbc22726
22 NunykruBHOCTh. Karymika bubnuoreka [JOK




HHAYKTHUBHOCTHU B ICIIU ITOCTOAHHOT'O
TOKa

https://m.edsoo.ru/621eae9d

7 SBnenue camounaykiuu. JJC bubnuorexa [IOK
CAMOUHIYKLUU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO TOJIsl KaTYIIKU C bubnnorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0adl 1
bu6mmoreka [JOK
25 Pemenne 3ama
THCHH Add https://m.edsoo0.ru/88f69d2b
26 O0001IeHNEe U CUCTEMAaTU3AIIHS EEGHHOTeKa HOK
=4 n n —p
3HaHUH 10 TeMe "DIEeKTpoANHAMUKA «-//m.edsoo 10/ 76484005
7 KontposbHas paboTa nmo teme bubnuoreka [JOK
"OnekTpoaguHaMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. CBoOOIHBIE
28 koJsiebanus. ['apMoHnyeckue bubmorexa LOK
-1 ap https://m.edsoo.ru/7¢1db385
KoeOaHust
29 Kunematnueckoe M TMHAMHUYECKOE bu6mmoreka [JOK
OITMCaHue KoiebaTeIbHbBIX IBUKECHUN https://m.edsoo.ru/87¢e9498
DHepreTuieckoe onucanue. Beioa
TUHAMHUYECKOT'O OIIMCAHUS
30 rapMOHHUYECKUX KOJIEOAHUN U3 UX buGnnorexa LIOK
p https://m.edsoo.ru/e3¢99692
SHEPTEeTUYECKOT0 U KHHEMATUIECKOTO
OIMCaHUI
bu6nmoreka [JOK
31 Amnauryna u dasa KkojieoaHui
yram ¢ https://m.edsoo.ru/7a0c439a
32 [Tepuron u yacToTa KOJICOAHHIA. bubnmoreka [JOK

[Teproa ManbIx cBOOOHBIX
KoJe0aHUi MaTeMaTHYECKOTO

https://m.edso00.ru/e0399319




MasTHHKA. [lepros; cBOOOIHBIX
KoJieOaHUH PYKUHHOTO MasTHUKA

13 3aryxaroiye KojaeoaHus. bubnuorexa [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bu6mmoreka [JOK

34 A o

BTOKOIChaRHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK

35 Pemienue 3agau https://m.edsoo.ru/addeec71

https://m.eds00.1r/756123¢5
Ypok-koH(pepennus "MexaHUYECKHE
36 KOJIEOAHUS B MY3bIKAJIbHBIX bubmorexa LOK
'}'/ https://m.edsoo.ru/8ef587be
MHCTPYMEHTAaX
O00011eHNEe U CHUCTEMATU3AIIHS
37 3HaHUH 110 TeMe "MexaHnueckue bubnmorexa LHOK
https://m.edsoo.ru/eb84182f
Kkoaebanus"

13 DNeKTpOMarHuTHbIC KOJIeOaHusI. bubnuorexa [IOK
KonebaTenbpHbIl KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUIUTYIBI

39 3a i ;’ KOHJIEHCATOpa C aMILIUT 31171 buGnnorexa LIOK

P A p M https://m.edsoo.ru/0939af1
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYPE

40 3aK0oH COXpaHEHUsl YHEPTUU B bubnuorexa [IOK
U/IealIbHOM K0J1e0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarouye 3IeKTPOMarHuTHhIE

41 KoJieOanus. BeiHyK1eHHbIE bubmmorexa TIOK

) YHA https://m.edso00.1u/5¢668619
ANEKTPOMarHUTHBIEC KoieOaHus
[TepemennsIit TOK. Pesuctop u bubnuorexa [JOK

42 KOHJICHCATOP B LIETIH IEPEMEHHOTO http

TOKa s://m.eds00.ru/84836152




KaTy'H_IKa HHAYKTHBHOCTH B L CIIN

bubmnoreka 1IOK

43
MEPEMEHHOr0 TOKa https://m.edsoo.ru/cfa307af
44 3akon Oma [J1st SJIEKTPUIECKOMN 1IN bubnuorexa [IOK
MEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoOImHOCTh IEPEMEHHOTO TOKA.
45 AMIUINTYOHOE U AEUCTBYIOIIEE buGnnorexa [IOK
YA A yrom https://m.edsoo.ru/lcac6céc
3HAYECHHE CUJIbI TOKA M HAMPSHKEHUS
46 Pe3onanc B dJIEKTPUUYECKOH IIETTU buGnnorexa LIOK
p H https://m.eds00.ru/087506df
bu6mmoreka [JOK
47 P
CLICHHC 3214 https://m.edsoo.ru/al6836a4
WneansHerif Tpancopmartop.
48 IIpousso CT;E ne(be paqa I/Ip bubnmorexa HOK
p A - fepel » https://m.edsoo.ru/f97418ae
oTpeOIeHUE IIEKTPUIECKOM SHEPTUH
DKOJIOTM4YeCKHe PUCKU TTPU
IPOU3BOJICTBE DIEKTPOIHEPT UU.
49 Kp JIETYPA chonbsoT:aHuﬂp bubmmorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
SKU3HU
bubmnoreka IJOK
50 Pemrenue 3ama
tenn ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 Pemenue 3ana
tenn ad https://m.edsoo.ru/7cab59{8
O0001IeHNEe U CUCTEMAaTU3AIIHS
52 3HAHUH 110 TeMe "DJIIeKTPOMarHUTHEIE bubmmorexa LHOK
" p https://m.edsoo.ru/401024a9
KoJIeOaHUs
53 MexaHH4eCKHEe BOJIHEI. bu6mmoreka [JOK

XapakTepUCTUKNA MEXAHUYECKHUX BOJIH

https://m.edsoo.ru/a58e109f




bu6mmoreka [JOK

54 Coii
PONCTEA MEXQHITHCCKHIX BOTH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X
BYK. ApaKTCPUCTHIH 3BYKa https://m.edsoo.ru/138b609
Wudpassyk u ynprpassyk. LllymoBoe bubnuorexa [IOK
56 .
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
P
37 CHICHHE a1t https://m.edsoo.ru/cfd918bf
53 ONEKTPOMAarHUTHHIE BOJIHBI. bubnuoreka [IOK
N3ny4yenue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus AEeKTPOMAarHuTHBIX BOJIH. bubnuorexa [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818¢
[Ixana >eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHUTHBIX bubamorexa [OK
P p https://m.edsoo.ru/49bel1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI pauOCBA3U U
61 TEJIEBUIACHNA. Pagnonokarmus. bu6mmoreka [JOK
DNEeKTPOMarHUTHOE 3arpsi3sHEHUE https://m.eds00.ru/9196f18
OKpYKarolleil cpeabl
2 KonTponbhas padota no teme bubnuoreka IIOK
"Konebanus 1 BOJTHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSMOJIMHENHOTO bubnnoreka [JOK
pacupocTpaHEeHuUs CBETa https://m.edsoo.1u/f9566406
Pewienue 3a1au Ha mpuMeHEHUE
64 3aKOHa MPSIMOJIMHEWHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnuorexa [IOK

Cdepuueckoe 3epkano

https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTeslb

bu6mmoreka [JOK

66 LT
MPETOMICHHA. LIOTHOC Bj-IyTpeHHee https://m.edsoo.ru/be2e55¢cd
oTpaxkeHue. [IpenenbHblii yrou
MOJIHOTO BHYTPEHHETO OTPAKEHUSI
Pemienue 3aga4 Ha npuMEHEHUE
67 3aKOHOB OTPaKEHUS U IIPEITOMIICHUS bubmorexa LOK
™ p https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucnepcus
. bubnuoreka [JOK
68 cBeTa. CiI0KHBIA cocTaB 0eJIoro caera.
https://m.edsoo.ru/d8elc3be
Iset
69 JInn3el. @OKyCHOE PacCTOSIHUE U E£6HHOTeKa HOK
ntp
OITHHCCKAA CHIIA JHHSBI s://m.eds00.1ru/60441359
70 [Toctpoenue n300pa>keHuii B IMH3AX U bubnuorexa [JOK
UX cucTeMax. Y BEJIMUSCHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHne
71 A300paKEHUH, [T0IYYAEMBIX C bubnmorexa LHOK
p ’ y https://m.edsoo.ru/5a868f09
HOMOIIBLIO JIUH3
72 I'na3 xak onrtnyueckast cucreMa bubnmorexa HOK
https://m.edsoo.ru/ecd480a2
Pewrenne 3anau. [Ipeneinst
73 MIPUMEHUMOCTH I'€OMETPUUECKOH bubnmorexa HOK
P P https://m.edsoo.ru/cd174al10
ONTUKH
74 CKOpOoCTh CBETA U METO/IBI €€ bubnuorexa [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
b K
75 Hucnepcus ceera nommorexa O

https://m.edsoo.ru/lel6ccbe




bu6mmoreka [JOK

76 Hurepepenma ceera https://m.edsoo.ru/5fc0c638
KorepenTHble UCTOYHUKU. Y CIIOBUS
77 HAOJII0ICHUST MAKCUMYMOB U bubmorera [JOK
a y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
78 Pemenue sanad https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
IT
& pHMEHEHHE MHTCpdepeHIIn https://m.edsoo.ru/668edbc8
bu6morexa [JOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
81 HudpaximonHas peméTka. Y cioBue bubnuoreka LIOK
HaOJI0/IEHUS TTIABHBIX MAaKCHUMYyMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
2 P
8 CILICHHIE 3a1ad https://m.edsoo.ru/d58c411a
23 [lonepedHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Monspusanus ceera https://m.edsoo.ru/e9890fe9
bu6nmoreka [JOK
4 P
8 CHLICHHE 3a/1ad https://m.edsoo.ru/c56¢8158
85 CBETOBEIC SIBJICHUS B IPUPOJC buGmorera [IOK
PHPOA https://m.eds00.ru/0b36363d
26 O06001IeHNe U CUCTEMAaTU3ALIHS bubmuoreka [JOK
3HaHui 1mo teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 Konrponbnas pabora no teme bubnuoreka LIOK
«OnTuka» https://m.edsoo.ru/82315dd4
88 I'panu1bl IPUMEHUMOCTH bubnuorexa LIOK

KJIACCUYECKOU MEXAHUKHU. 3aKOHBI
3JEKTPOIMHAMUKY U TPUHIUI

https://m.edsoo.ru/c9bd77¢cb




OTHOCHUTCJIIBHOCTHU

[Toctynatel ciennaibHON TEOPUHN

bu6nmoreka [JOK

89
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56105¢cb
IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [Ipeobpa3zoBanus Jlopenua.

90 VYcnoBue NpUUUHHOCTH. bubnmoreka [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHre BpEMEHH U COKpaIleHUue
JUTAHBI

91 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON bubnuoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBsi3b Macchl € SHEpTrUen u

92 UMITYJIbCOM PEISTUBUCTCKON YACTUIIBI bubmorexa [OK

y p HpL https://m.edsoo.ru/b6258ffa
DHeprusi NOKos
93 PaBHOBECHOE TEIJIOBOE U3ITyUYEHUE bubmorexa [OK
y https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
4 B

? 3axom cmemerms Buna https://m.edsoo.ru/1c5{f752

95 I'unoresza M. I1nanka o KBaHTax. bubmuoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6nmoreka [JOK

96 2

HCPIH M UMITYITRC oTOoHa https://m.edsoo.ru/7fb307ec

97 ®otordpdext. OnpiTer A. T bubnuorexa [IOK
CroneroBa. 3akoHbl hoTodPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1151

98 ¢doroapdexra. "Kpacnas rpanuna” Bubmmorexa [JOK

- P pari https://m.edsoo.ru/01ef4556
dotorddekra

99 Jasnenne ceera. Onwitel I1. H. bu6mmoreka [JOK




JleOeneBa

https://m.edsoo.ru/64b41966

bu6mmoreka [IOK

1 B I
00 OTHOBIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Boansl ge bpoitns. {nvHa BOIHEL 1
101 b OI\/'IJ'ISIII[/I aI;Me Bl f)[@'[aCTI/I ’ bubmorexa HOK
p P P . https://m.edsoo.ru/5df8bafl
JOKAJIU3AIUM IBUKYIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOM Iyalll3M bubmiorexa HOK
PHyCKyILp Y https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J1eKTpOHOB Ha bubnmoreka [JOK
KpHUcCTaJljiax https://m.edsoo.ru/30dbal8¢c
Croenuduka u3sMepeHUIl B MUKPOMHPE.
104 COO”I[IH(()bIHeHI/IH HeI;n e eHéHH(I))CTeﬁp bubmoreia HOK
N pent https://m.edsoo.ru/65783dec
Ieiizenbepra
Bbu6moreka [JOK
1 P
05 CUICHHE TPadUHECCKX sazay https://m.edsoo.ru/e70195bd
N but6mmoreka [JOK
106 Penenue pacu€rrpix sanau https://m.edsoo.ru/ee9b3182
Kontponbnas paboTa mo Temam: Eub 10K
" non _ NOJINOTCKA
107 OCHOBB{,CTO ’ K”Opl'Iy'CKYJ'IHpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJT3M
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS
108 aroma. [lmanerapHas Moaenp aroMa bubmoreia HOK
: p & https://m.edsoo.ru/312b750a
Pesepdopna
Bbu6mmorexa [JOK
1 11 b
09 OCTYJIATEL Hopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnmoreka [JOK
DHEPruu aToma BOIO0poaa https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuorexa [JOK




HU3JTy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK

112 Jlaze
p https://m.edsoo.1ru/2288a0c4
Hyxknonnas Mogens sanpa
13 I'eiizenbepra-MBanenko. 3apsia u bubnuorexa [JOK
MAaccoOBO€ 4MCIO siapa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTHBHOCTE
3aKOH pain0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 n3IydeHus. Bansane bubmiorexa HOK
y ) https://m.edsoo.ru/aab98bef
PaMOaKTUBHOCTH Ha )KUBbIC
opranu3msl. [lozumerpus
DHeprusi CBSI3U HYKJIOHOB B sijIpe.
SAnepnbie cunbl. Jlepekt Macchl sapa.
SnepHble peakuuu. SnepHbie
115 eaIfTo prH 00JIeMBI i aBIIIEMOTO bubmoreia HOK
P pHl- 1P yup https://m.edsoo.ru/ff1758d0
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThI Pa3BUTHUSA
AJIEPHOUN SHEPreTUKN
Meroasl perucrpanuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX YACTHII.
DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
Bbu6morexa [JOK
116 baproHbl, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/lac08aSb
[IpencraBnenue o CtanpapTHOU
Mojenu. KBapK-riitooHHast MOJIEIIb
aJpOHOB
117 ®wusuka 3a npenenamu CtaHnapTHON bubnuorexa [JOK

Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnnacTBO rsmueckoi

https://m.edsoo.ru/c026fd37




KapTHUHBI MUPA

JTansl Pa3sBUTHA aCTPOHOMMHU.

bu6nmoreka [JOK

118
3HadyeHHE aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpruMeHNMOCTh 3aKOHOB (PU3UKH IS
119 00BSICHEHHS TPUPOIbI KOCMUYECKHUX bubnuoreka LIOK
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX https://m.edsoo.1u/39¢44028
HUCCIEI0BAHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAAUOTEIICCKOIIBI bubmnorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHas aCTpOHOMHUSI
Bun 3Bé31H0T0 HebOa. Co3Be3aus,
121 SIpPKUE 3BE3IBI, [IJIAHETHI, UX BUAUMOE Bubmorexa OK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIKCHHUE
Conneunas cuctema. CoJHIIE.
122 ConHevyHasi aKkTUBHOCTb. MIcTOUHHK bubmorera [JOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJIHLIA U 3BE3]T
3BE3/bI, UX OCHOBHBIE bubmuoreka [JOK
123 XapakTEepUCTUKHU. JlnarpamMmma http
"CreKTpaIbHbIN KJIACC — CBETUMOCTD" s://m.eds00.1u/42169944
124 3Be3/1bI TIaBHOM TOCIIEIOBATEIBHOCTH bu6morexa TIOK
a a https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoeHue 3BE3/1.
125 CoBpeMeHHBIE TPEACTABICHUS O bubnuorexa [JOK
MPOUCXOXKICHUH U dBOToNMU CoHIIa https://m.edsoo.ru/d09da494
M 3BE31. DTanbl )KU3HU 3BE3
Muneunsiii [IyTe — Hama ["anaktuka.
N bubmuoreka [JOK
126 Tunsl ranaktuk. YEpHbIE TBIPHI B

AApax rajlakTHK

https://m.edsoo.ru/7cd10a0a




Bcenennas. Pacmimpenne BeenenHoid.

bubnuoreka [JOK
127 3akon Xa066mna. Teopust boibmioro httos://mLe dso(]fru dbdfoda
B3pbIBA. PenMKTOBOE M3ITyueHne
128 MacmrabHas cTpykTrypa Beenennoii. bubnmoreka [JOK
MerTtaranakTuka https://m.edsoo.ru/ce234633
N bubmuoreka [JOK
129 Hepeménnsie mpobieMbl acCTpOHOMUHT hits:/m_edsoo.ru/d37doffe
®u3HYECKU NPAKTUKYM 110 TEME
"NccneqoBanre MarHUTHOTO IOJIS
IMOCTOSIHHBIX MarHUTOB" HITH
130 "HccenoBaHye CBOUCTB Bbu6morexa [JOK
(heppoMarueTukoB" UK https://m.edsoo.ru/67361aef
"UccneqoBanue OeiiCTBUA
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
DU3NYECKUHN TPAKTUKYM 10 TEME
"U3mepenue cuiibl AMiiepa" wiu
"N3yueHue 3aBUCUMOCTH CHUJIBI bubnmoreka [JOK
131
Awmmnepa OT cuiibl TOKa" HIIH https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOM MHAYKIIUHA
Ha OCHOBE U3MEPEHUs CHIIbI AMriepa"
®u3HYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue SIBJIIEHUS
132 3JIEKTPOMArHUTHOW MHIYKIUU'" WK https://m.edsoo.ru/c36658da
"OnpeneneHne UHIYKIIMU BUXPEBOTO
MarHMuTHOTO moJs"
133 PuU3HYECKUN IPAKTUKYM 110 TEME bubnuorexa [JOK

"UccnenoBanne SIBICHUS
camounaykiuu'" unu "Coopka Moenu

https://m.edsoo.ru/b8fb6391




ANEKTPOMArHUTHOTO reHeparopa”

134

®u3HUeCKU IPAKTUKYM I10 TEME
"Uzmepenue neproaa CBOOOTHBIX
KoJ1e0aHUN HUTSIHOTO U MPY>KMHHOTO
MasITHUKOB"

bubmnoreka IJOK
https://m.edsoo.ru/5d159d35

135

DuU3HYECKUN IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue YIHEPTHUH B
IPYKUHHOM MasiTHUKe"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3HUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MOoCJIeI0BATENIbHO COCTMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3uctop”
w "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIENH
HEPEMEHHOT0 TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

Du3HUECKUN IPAKTUKYM 110 TEME
"N3y4yeHne napamMeTpoB 3ByKOBOU
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHue nokasaress IpeaoMIIeHUs
crexna" win "l[lonyuenue
N300pake€HUs B CUCTEME U3 IIIOCKOT0
3epKayia v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569e¢al

139

dusznueckuil MpakTUKyM 1O TeMe
"HccnenoBaHue 3aBUCUMOCTH
(hOKYCHOT'O PACCTOSIHUS OT BEILECTBA
(Ha mpuMmepe KUIKHUX JIUH3)" WK
"N3mepenue pOKyCHOTO pacCTOSTHUS
pacceuBaromXx JuH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f




140

du3nUecKuil MPaKTUKYM IO TEME
"Habmonenue qudpakunm,
uHTep(EepEHITNH U TTONIAPU3ALUU
ceera"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

®u3HYeCcKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (TI0
(dhoTorpadusM TPEKOB 3apsHKCHHBIX
YaCTHUI] B MArHUTHOM T110J1e)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

142

®u3HYECKU NPAKTUKYM 110 TEME
"U3mepenne noctosinHou [linanka Ha
ocHOBe uccienoBanus Gorordpdexra"
min "UcciaenoBanre 3aBUCUMOCTU
CHJIBI TOKA Yepe3 CBETOIMO]] OT
HanpspkeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916182

143

®u3HUECKU NPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa
pa3pex)eHHOro aTOMapHOIo BOJOPOa
U U3MepeHue noctossHHo Pundepra"

bubmnoreka IJOK
https://m.edsoo.ru/ec651eb8

144

DuU3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOIO
(oHa Cc UCTIOIB30BaHKEM J103UMETpa”
win "W3ydenue nornomienus 6eta-
YacTHIl aTtoMUHUEM"

bubmnoreka IJOK
https://m.edsoo.ru/c3dabe6be

145

DuU3HUECKUN IPAKTUKYM 110 TEME
"HaOnroneHns 38€34H0r0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUH I ONIPEIEIICHHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/1072021e




MTOJIOKEHHSI HEOECHBIX 00OHEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro noiymapus u
spkue 38E31b1" Wi "HabmroneHus B
teneckon JIyHbl, Mi1aHeT, TyMaHHOCTE!
U 3BE3IHBIX CKOILUICHUI"

O00011eHNEe U CHUCTEMAaTU3AIIHS
3HaHHUU. PoJib (DU3MKHU M aCTPOHOMHH B

bu6mmoreka [IOK

146 SKOHOMHUYECKOU, TEXHOJIOTHUECKON
L . ’ https://m.edsoo.ru/ad6ddeed
COLIMATILHON U TUYECKOM chepax
JEATEeTLHOCTH YeJIOBEKa
O0600mIeHNEe U CHCTEMAaTH3aIIH
147 3HaHuid. Ponb 1 MecTo Gpusuku u bubnmoreka [[OK
aCTPOHOMHH B COBPEMEHHOM Hay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTUHE MUpa
O00011eHNEe U CHUCTEMAaTU3AIIHS
3HaHui. Pons ¢pusmyaeckoii Teopun B
(hopMHUpPOBaHHH MPECTABICHUHN O
148 (u3nyeckoi KapTUHE MUPA, MECTO bubmmorexa [OK
. P pa, https://m.edsoo.ru/e7d400f4
(hbU3MIEeCcKOi KapTUHBI MHPa B 00IIIEM
PAIY COBPEMEHHBIX €CTECTBCHHO-
HAyYHBIX MPEJICTABICHUN O MPUPOJIC
149 O00011eHNEe U CUCTEMAaTU3AIIHS bu6mmoreka [JOK
3HaHui mo reme "Kunemaruka" https://m.edsoo.ru/b032fcdb
150 O06001IeHre U CUCTEMAaTU3 AL bubmuoreka [JOK
3HaHui mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMAaTU3AIIHS bubmuorexa [JOK

3HaHui no teme "JluHamuka"

https://m.edsoo.ru/2dtbafcs




O000111eHNE U CUCTEMAaTU3ALIUS

bu6mmoreka [IOK

152 3HaHuH 110 TeMe "CTraTHka TBepa0ro
| pA https://m.edsoo.ru/3ccad82¢
Tena
O0001IeHNEe U CUCTEMATU3AIIHS Eub OK
B HOINOTEKA
153 3HaHUU 110 TeMe "3aKOHbI COXPAHEHUS 1
" https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHNEe U CUCTEMAaTU3AIIHS Bt LOK
B HOINOTEKA
154 3HaHu# 110 TeMe "OCHOBEI httos://m.ed Jedd440ca8
ps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETUYECKON Teoprn"
O00011IeHNE U CUCTEMATHU3ALIIS Eu6 LOK
. HOINOTEKA
155 3HaHUM 10 TeMe "TepMoauHaMUKa.
| https://m.edsoo.ru/c63f7¢c10
TenoBble MAIIMHEL
O00011IeHNE U CUCTEMATHU3ALIIS
156 3HaHUHU 110 TeMe "ArperaTHble bubnuoreka IIOK
cocTosgHud BenlecTBa. Pa3oBEIE https://m.edsoo.ru/1d36b5b1
nepexo bl
O00011eHNE U CUCTEMAaTU3AIIUS Eub 11OK
. nOInoTeEKa
157 3HaHUH MO TeMe "DIEeKTpUYecKoe
" https://m.edsoo0.ru/3bf0def9
[oJie
O0001IeHNEe U CUCTEMAaTU3AIIHS Eub 10K
B . HOINOTEKA
158 3HaHUH 110 TeMe "T1oCTOSTHHBIN
B " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUN TOK
O00011eHNEe U CUCTEMAaTU3AIIHS Bt LOK
B HOINOTEKA
159 3HaHUi 1o TeMme "TOoKu B pa3IMuHbIX
" https://m.edsoo.ru/3d40077a
cpemax
160 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui 1o treMe "MarauTtHoe moie" https://m.edsoo.ru/3b4c06ae
161 PezepHsblit ypok. O000IeHNE U bubnuorexa [JOK




CHCTEMAaTH3aIUs 3HAHUH 110 TEME
"OnexkTpoMarHuTHasi MUHIYKIUS"

https://m.edsoo.ru/053e2248

PesepBHEIit ypok. O600ICHHE 1

162 cUCTeMaTu3alis 3HaHUH 10 TEME buGnnorexa [IOK
H https://m.edsoo.ru/d63 10bfd
"Mexannueckue Konedauusa"
Pesepsusblil ypok. O0001IEHIE U
163 CI/ICTEM&TI/ISZPI/IH 3HAHUH 110 TEME bubmmorexa [IOK
| & https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHEIC KoJieOanus"
PesepBHelil ypok. O6001IeHNE U
164 CHUCTEMAaTH3alMs 3HAHUH 110 TeMe bubmuoreka [JOK
"MexaHn4ecKue 1 3J1€KTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHsblil ypok. O0001MIEHIE U
165 CI/ICTI;MaTH:«;ZpHﬂ 3HAHHUHU II0 TEME bubnnorexa [IOK
| | H https://m.edsoo.ru/52ad1603
Onruka
PesepBusblil ypok. O0001IEHIE U
P P N bu6mmoreka [JOK
166 cHUCTEMaTU3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuossl CTO"
PesepsHEIil ypok. O0001IIEHNE U
167 CI/ICTIe)MaTI/BZpI/IH 3HAHUH 10 TEME bubmorexa LIOK
. . https://m.edsoo0.ru/f7¢59d38
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepsuEblil ypok. O000IIEHNE U
168 CHCTIe)MaTmZpHﬂ 3HAHUH 110 TEME bubmmorexa LHOK
H https://m.edsoo.ru/1f511654
"dusznka aroma"
PesepBHbIil ypok. O6001eHIE 1
169 CHCTEMAaTU3alMs 3HAaHUH 110 TeMe Bbu6morexa [JOK

"®du3rka aTOMHOTO SIApa U
3JIeMEHTapHbIX yacTull"

https://m.edso00.ru/905¢5¢ce0




170

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3alMs 3HAaHU 10 TeMe
"JneMeHTH! acTpou3UKU"

bu6mmoreka [IOK
https://m.edso00.1u/2bffth94c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBLHOMU ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax pojb U MecTo (puzuku B (popMupoBaHHU
COBPEMEHHOM HAYy4YHOW KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TECXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOIECH

10.2

Y4uTBIBaTh TpaHUIBI HPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENei:
MaTepHaibHasi TOUKa, HHEepIHaIbHas CUCTeMa OTCUETa, aOCOITIOTHO TBEPIOE
TEJ0, UACAIBHBIN I'a3; MOAEIIN CTPOCHUS ra30B, KUAKOCTEU U TBEPABIX TEIL,
TOYECYUHBIN HJIEKTPUUYECKHIA 3apsi/l — IPU PeLIeHUH PU3NUECKUX 3a]1au

10.3

Pacnio3naBate ¢u3udeckue sBiIeHUs (MpoLecchl) U OOBSACHITh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETUUECKOH TEOPHUM  CTPOCHMS
BEUIECTBA M DJIEKTPOJAMHAMUKU: PAaBHOMEPDHOE U PAaBHOYCKOPEHHOE
NpsSMOJIMHEHHOE JIBUKEHUE, CBOOOAHOE TMaJeHHE Tell, MABMXKEHHE II0
OKpPYKHOCTH, HMHEpUHMs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKoe
JIBI)KEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHUEe 00bEMa Tell
IpU HarpeBaHuM (OXJIAXAEHHUU), TEIUIOBOE pPaBHOBECUE, HCIApEHHUE,
KOHJICHCallUs, IJIaBJICHUE, KPUCTAUIN3altsl, KUIIEHUE, BIaXKHOCTh BO3yXa,
NOBBILICHHUE JIaBJICHUS I'a3a IPU €r0 HArpeBaHUM B 3aKPbITOM COCYJIE, CBS3b
MEXJly TapaMeTpaMH COCTOSIHUS ra3a B M30IIpoLeccax; JIEKTpHU3aLus Tell,
B3aUMOJICVCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE ABIMKEHHUE, UCTOB3Ys (PU3HMUECKUE BEINYUHBI:
KOOpJMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, CUJla,
UMITyJIbC ~ TeJla, KUHETUYEeCKas DHEprus, MOTCHUHUAIbHAS JHEpPrusd,
MeXaHHueckass paboTa, MeXaHWYecKas MOIIHOCTb; TpPH OMHCAHUU
NPaBWIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIOJIB3YEMBIX BEIUYMH, UX
0003HaYeHUsT M E€AMHUIIBI, HAXOAWUTH (POPMYJIBI, CBS3BIBAIOILINE JAHHYIO
(GU3NUECKYIO BETUUMHY C IPYTHMHU BEIIMYHMHAMHU

10.5

OnuceiBaTh W3yYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBICHUS,
UCTIONB3Ysl (PM3NYECKHE BEJIMYUHBI: JaBICHHE Ta3a, TeMIepaTypa, CpeIHss
KUHETUYeCKas SHEpTrus Xa0THYECKOTO JIBUKCHUS MOJIEKYT,
CpeIHEKBaJIpaTUYHasi  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSIS JHEprus, padora raza, KO UIMEHT IOJIe3HOTO ACHCTBUS
TEIUIOBOTO JBUTATENSI; MPU OMHMCAHUU MPABUIBHO TPAKTOBATh (U3MUYECKUN
CMBICTT UCTIOJB3YEMBIX BEJIMYUH, WX OOO3HAYCHUS U CIUHUIIBI, HAXOIUThH
dbopMyIbI, CBS3BIBAIONIME JAHHYI (DU3MUECKYI0 BEIHYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceBaTh HU3YYCHHBIC SJICKTPUYICCKHUC CBOMCTBA BCIICCTBA n




ANEeKTpUYECKUe SBIEHUS (TPOIECChl), HCTONb3Yysl (GU3NYECKHUE BETUYUHBI:
JNEKTPUYECKUN 3apsl, OJJIEKTPUYECKOE TI0Jie, HANpsHKEHHOCTh OIS,
MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB; MIPH OMKUCAHUU MPABUIHHO TPAKTOBATh
¢buznYecKuit CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €TUHUIIBL;
yKa3biBaTh (HOpMyIbI, CBSA3BIBAIOIIME TAaHHYIO (U3WYECKYIO BEIHMYHUHY C
JIPYTMMU BeTUYMHAMU

10.7

aHAJM3UPOBATh (PU3UYECKUE TIPOIECCHI U SBJICHHS, UCTIONB3Ys (PU3UICCKUE
3aKOHBI M TPUHIMIIBL 3aKOH BcemupHoro tsarotenus, I, II u III 3akonsI
HproTOHA, 3aKOH COXpaHEHHs] MEXAaHWYECKOM >HEPruH, 3aKOH COXpaHEHUs
UMITyJIbCa, NPUHIUI CYHEPHO3UIMU CWJ, NPUHIUO PaBHONPABUS
MHEPLUUAIbHBIX CHCTEM OTCUYETA; MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHIO
CTPOECHUSI BEIECTBA, TIa30BbIC 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOU
SHEPTrUU TEIUIOBOTO JIBIKEHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIleparypow,
NEPBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAaHEHHUs DJIIEKTPUUYECKOTO
3apsina, 3akoH KyroHa; mpu 3TOM pas3inuaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOe BBIPAKEHUE M yCIOBUS (TPaHUIIBI, 001acTH)
IIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPHUHIUIIbI ﬂeﬁCTBHH MalllMH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pa3jin4aTb ycCJioBuUs nux 0e30I1acCHOr0
HCIIOJIB30BAaHH B HOBCCHHCBHOﬁ KHN3HU

10.9

BrimonssaTs SKCIICPUMCHTBI IO HCCICAOBAHHIO (i)I/I?)I/I'-IeCKI/IX SIBJIECHUA U
MPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX U KOCBECHHBIX U3MEPEHUIT; IIPH TOM
dbopmyupoBaTh podeMy (3a1ady) U THIIOTE3y YYEOHOT0 SKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO 000PYIOBaHUS, IPOBOJUTH OIBIT
U GOpPMYJIUPOBAThH BHIBOJIBI

10.10

Ocy1ecTBisITh NpsIMble U KOCBEHHBIE M3MEpEHMsI (PU3MUECKUX BEJIUYMH;
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CIIOCOO HM3MEPEHHs U HCIOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHNN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIYy (U3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHWH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh  PE3yJIbTAThl  TOJYYSHHOW  3aBUCHMOCTH
bu3NYeCKUX BEIMYMH B BHUJE TaOMHI] UM TpaduKOB, AENaTh BBIBOIBI IO
pe3yJibTaTaM UCCIICOBAHUS

10.12

Cobmnronats npaBuiIa 6€30MacHOTO TPYAA MPH MPOBEJICHUN UCCIIETOBAHHIA B
paMKax  y4eOHOro  OKCIIEpUMEHTa, Y4YCOHO-HCCIEAOBATEIbCKOM |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCEPHUTCIBbHBIX YCTPOP'ICTB n
1a00paTOPHOTO 000PYTOBAHMS

10.13

Pemrate pacuérHble 3amauMl ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IG 3aKOHBI U IPUHIMIIBI; HA OCHOBC aHAaJIN3a YCJIOBUA
3aJa4uu BI)I6I/IpaTI) (1)1/131/1‘-1601(}’}0 MOJ€CJIb, BBIACIATH q)HSI/I‘{eCKI/IC BCIINYHHBI
u (opmynbl, HeoOXOAMMBbIE A €€ peleHHs, NMPOBOAUTH pacuéThl U
OLCHUBATH PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHHA (bl/ISI/I‘ICCKOI\/'I BCJIMYHHBI




10.14

Pematp KauyeCTBEHHbBIC 3a/1aun: BBICTpanBaTh JIOTHYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PpACCYKJIEHHI C OMOpodl Ha H3yYeHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

10.15

Hcnonp3oBaTh  mpu  peuieHHMH  yuyeOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE  TEXHOJOTMM Ui  IOUCKa, CTPYKTYPHUpPOBaHUS,
UHTEpIpEeTallud W TMpeACTaBiIeHHUs Y4eOHOH U  Hay4YHO-IOIMYJISIPHOM
uHbOpMaIlMKY, TMOJYYEHHON W3 pa3iIMYHbIX HCTOYHHMKOB; KpPUTHYECKH
aHAJIM3UPOBATH MOTYYaeMyto HH()OPMAIIHIO

10.16

[TpuBOIUTH IPUMEPHI BKJIAa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3HKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IMPOILIECCOB OKPYXKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTe TeOpeTHYEeCKHE 3HAHUS 1O (PU3KUKE B IMOBCEIHEBHOW KHU3HH
s obecriedeHust 0e30MacHOCTH MpH  OOpalleHHH ¢ OpubopamMu |
TEXHHYCCKUMHU YCTPONCTBAMH, JIJIsi COXPAHEHUS 3I0POBbS M COOJIOICHUSI
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY Karolel cpeze

10.18

PaGorate B rpymme C BBIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PabOTY TPYIIIIbI, pAllMOHAIBHO PACIPEACIATh 00S3aHHOCTU U
IJIaHUPOBATL JACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aJCKBATHO
OLCHMBATHL BKJIaA KaXJ0ro W3 Y4YaCTHUKOB TIPYyIIlbl B PCIICHUC
paccMaTpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax pojb U MecTo (puzuku B (popMupoBaHHU
COBPEMEHHOM Hay4YHOI KapTHHBI MUpA, B Pa3BUTUH COBPEMEHHON TEXHHUKH
U TEXHOJOTUH, B INPAKTUYECKOW MAESITEIBHOCTU JIIOAEH, LEIIOCTHOCTh H
€IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

Y4uuTbiBaTh TpaHULBI TPUMEHEHHS M3YYEHHBIX (U3MUECKUX MOJAeNeH:
TOUCYHBIA DIEKTPUUECKUM 3apsif, sAepHas MoOJelb aTroMa, HYKJIOHHAas
MoO/JIeJIb ATOMHOTO Ipa MPH pelIeHnH (PU3NUECKUX 3a7a4

11.3

PacnioznaBath ¢usznueckue sBaeHUs (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB  IEKTPOAMHAMUKM M KBAaHTOBOW (U3UKU: BIIEKTpUYECKas
POBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE AEHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs UHAYKIUS, JCHCTBUE
MarHUTHOTO TOJsl HAa MPOBOJAHUK C TOKOM M JBWXKYILMHCS 3apsn,
JIEKTPOMAarHUTHbBIE Kosie0aHus u BOJIHBI, pSIMOJIMHEHOE
paclpoCTpaHEHHE CBETa, OTpaXKeHHWe, IpesloMIeHue, HHTepdepeHuus,
JUQpakius U NOJspU3aLUsl CBETa, AUCHEPCHUs CBETA, (POTONIEKTPUUECKUI




s dexr (poroaddexT), cBeTOBOEC NaBiIeHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aTroMa  BOJOPOJA,  CCTECTBEHHas WM  HCKYCCTBEHHAsS
PaTuoOaKTUBHOCTh

11.4

OnuceiBaTh U3y4YE€HHbIE CBOMCTBA BEIECTBA (AJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKUE, DJIEKTPUUYECKYI0 MPOBOJAMMOCTH pA3IUYHBIX Cpel) H
JNEKTPOMArHUTHBIE  SIBI€HUS  (IIPOLIECCHI), HUCHOJB3ys  (U3HUYECKUE
BEJIMUMHBI: JIEKTPUUECKUI 3aps], CHIa TOKa, dJIEKTPUUECKOEe HANpPsSKEHNE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOrO TMojs, cuwia Awmnepa, cuna JlopeHua,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUUECKOTO U MAarHUTHOTO TOJIEH,
NepUoA M 4YacToTa KojiebaHuil B KoyieOaTelbHOM KOHTYpE, 3aps]l U cuia
TOKa B TMpOIecce TapMOHHYECKUX DSJIEKTPOMArHUTHBIX KojeOaHUuH,
doKycHOE pacCTOsSsHHE U ONTHYecKas cuja JUH3bI, I[PU  OMUCAHHUH
MPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIONB3yEeMbIX BEIHYWH, UX
0003HAaYEeHHUS] U EAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GUBNYECKYIO BEIMYUHY C APYTUMU BETMUYUHAMU

11.5

OnuceiBaTh H3Yy4YE€HHbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
(du3nuecKkre BEIUYHUHBL CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJUHA BOJIHBI
U YacToTa CBETa, SHEPrusi M MMIYJbC (POTOHA, MEPHOA IOJIypacraja,
SHEeprus CBA3M ATOMHBIX s/iep; NPH ONMCAHUU TNPABUWIBHO TPAKTOBAThH
(U3UUECKUil CMBICI HCTIONIb3YEMbIX BETMUMH, UX 0003HAUYECHUS U €AMHUIIBL;
yKa3blBaTh (DOPMYJIbl, CBS3BIBAIOIIME AAHHYIO (U3MUECKYIO BEJIUYMHY C
JIPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HAYCHUE (PU3NUECKOI BETMUNHBI

11.6

Ananu3upoBaTh GU3NUECKUE IPOLIECCH] U SABICHUS, UCHONb3Ys (pru3nueckue
3aKOHbl W MNPUHLUMIBL 3akoH OMa, 3aKOHBl MOCJIEIOBATENbHOTO H
HapajjieIbHOTO COSAMHEHUs IPOBOIHUKOB, 3aKoH Jlkoyns — JleHna, 3aKoH
JIEKTPOMArHUTHON HMHAYKLUH, 3aKOH MPSIMOJIMHEHHOIO pacnpoCTpaHeHHs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OnHiTeiiHa 11 GoTtoddexTa, 3aKOH COXpPaHEHUs SHEPruH, 3aKOH
COXpaHEHHs MMITYJIbCA, 3aKOH COXPAaHEHHs JEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHMs MAacCOBOIO 4YMcia, MOCTysiaThl bopa, 3aKOH pajnoaKTHBHOTO
pacmaza; Ipu 3TOM pa3lIndaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpaXEHHWE M yCIOBHS  (TpaHHIbI,  00JacTn)
NPUMEHUMOCTH

11.7

OHpeI{eJ’IHTB HalpaBJICHUC  BCKTOpa HWHAYKIIMK  MATHUTHOTO  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIBIL HopeHua

11.8

CTpouTh M ONHKCHIBATH H300pa)K€HHE, CO3/1aBa€MOE TUIOCKHM 3€pKaJIOM,
TOHKOM JTMH30U

11.9

BBINMONHATE 9KCIIEPUMEHTHI 110 HCCIICIOBAHUIO (U3MYECKUX SIBJICHUN H
IIPOIIECCOB C UCITOJIb30BAHUEM TPSIMBIX i KOCBEHHBIX U3MEPEHUH; TIPA STOM
dbopmyaupoBaTh podeMy (3a1a4dy) ¥ THIIOTE3Y YYEOHOr0 SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIONKCHHOTO 00OPYIOBAHHS, TPOBOIUTH OITBIT
U GOPMYJIUPOBAThH BHIBOJIBI




11.10

OcymiecTBIsATh NpsIMbIE U KOCBEHHBIE M3MEpEeHMs (DM3MUECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTUMAIbHBIA CHOCOO HM3MEpEeHUs U HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH N3MEPEHUI

11.11

HccnenoBaTh 3aBUCHMOCTM  (PM3UUYECKUX BEJIMYUH C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHUI; MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBAThH
pe3yiabTaThl IOJIyY€HHOM 3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BHJE
TabJIUI ¥ TpauKOB, JIe7aTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIIEeI0BaHUS

11.12

ColmrogaTh mpaBuiia 0€301MacHOTO TPYy/la MPHU MPOBEACHUHU UCCIICI0OBAHUMN B
paMKax  y4eOHOro  DKCIIEpUMEHTa,  YYCOHO-HCCIIEAOBATEIbCKOM |
HpOCKTHOfI ACATCIIBHOCTH C MCITIOJIB30BAHUEM U3MEPHUTCIIbHBIX yCTpOfICTB nu
1a00paTOPHOTO 000PYTOBAHHMS

11.13

Pemrate pacuérHbple 3amauMl ¢ SBHO 3aJaHHON (DU3MYECKOW MOJEIBIO,
UCTIONB3Ysl (PH3UUECKUE 3aKOHBI M IPUHIUIIBI; HA OCHOBE aHAJIM3a yCJIOBHUS
3aJa4uu BI)I6I/IpaTI) (i)I/ISI/IT-IGCKYIO MOACIb, BBIACIIATDH (1)I/ISI/IT-IGCKI/I€ BCIINYHHBI
u (opMynbl, HeoOXOAMMBbIE Al €€ peleHHs, MPOBOAUTH PacuéThl U
OIICHUBATh PC€AJIbHOCTH MMOJTYYCHHOI'O 3HAYCHHA CbI/ISI/I'-IeCKOﬁ BCJIMYHHBI

11.14

Pewats KAaueCTBECHHbIE 3a/1auu: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEYUBYIO IIETIOYKY paCCyXACHUM C ONOPOM Ha W3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

11.15

Hcnonp3oBare  mpu  pemIeHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHQOPMALMOHHBIE  TEXHOJOTMH s TOHUCKA, CTPYKTYpPHPOBAHUS,
UHTEPIIPETAlUK U IPEACTaBICHHs Y4YeOHOH M Hay4YHO-IOIYJISIPHOM
UHQOpPMALIMU, TOJYYCHHOM U3 pa3IWYHBIX MCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATh NOTy4aeMyI0 UH(OPMAIUIO

11.16

OOBSICHATh TPUHIMIBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS HMX O€30MacHOTO HCIIOJIBb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOANTE pUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTUE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUECKUE 3HAHUS 110 (HU3HKE B MOBCEIHEBHOMN >KU3HU
Uit obecriedeHusi 0€30MacHOCTH Mpu  oOpaimieHuu ¢ npubopamMu U
TEXHHYECKUMH YCTPOHCTBAMHM, /ISl COXPAHEHUS 3/I0POBBS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIIeH cpene

11.19

PabGorate B Tpynmne€ C BBIIOJHCHUCM PAa3/IMYHbIX COHHUAJIBHBIX pOJ'IGfI,
IUTAHUPOBATh PabOTy IPyMIbl, PallMOHAIBEHO PaCHpeNeNaTh 00I3aHHOCTH U
INIAaHUPOBATh JACATCIBHOCT B HCCTAHAAPTHBIX CHTyallMAX, aJCKBATHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TPYIIbl B pELICHHUE
paccMaTpuBaeMoi MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon Kox nposepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemble 3JIeMEHThI COleP/KAHUSA

OU3NKA 1 METOABI HAYUYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mnpupone. Haydnele meTOnbI
IIO3HAaHUs OKpYyXkKaromero mupa. Pons sxkcriepumenTa
U TEOpUHM B IIpPOLECCE IO3HAHUSA IPUPOJBIL.
OKCHepUMEHT B PU3UKE

1.2

MopnenupoBanue ¢u3nveckux  SBICHHUU u
npoueccoB. Hayunele runoressl. ®Pusznueckue
3aKOHbl W TeOopuu. ['paHHMIBI NPUMEHUMOCTH
¢u3uueckux 3aKoHOB. [IpHMHLIMI COOTBETCTBHS.
Pore m wmecro ¢m3ukn B (HopMUpOBaAHHH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHUpa, B
IIPaKTUYECKON JEATENBHOCTH JIIOIECH

MEXAHHWKA

2.1

#i#HPart#H#KITHEMATHUKA

2.1.1

Mexannueckoe — aBukeHue.  OTHOCHUTEIBHOCTh
MeXaHu4eckoro nBwxeHus. Cucrema OTCYETA.
Tpaexropus

[lepememienre, CKOpocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOPAMHAT.
CrnosxeHue nepeMeIieHnii U CI0)KeHUEe CKOpOCTei

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpJAMHAT,
CKOPOCTH, YCKOPEHHMS, IYTH U IepeMelIeHUs
MaTepualbHOU TOYKH OT BPEMEHHU

CBoOojHOE majieHre. Y CKopeHue CBOOOIHOTO
HageHus

KpuBonuneiinoe JIBIDKCHHE. PaBHOMEpHOE
JBHOKEHUE MaTE€pPUAIIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHEWHAs CKOpocTh. [lepuon u
yacToTa. LIeHTpOoCTpeEMHUTEIIBHOE YCKOPEHUE

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapsAa0B, HCIIHBIC U pEMCHHBIC IICPCIaYr

[TpakTnueckue paboTel. M3mepeHne MIHOBEHHOM




cKopocTH. HMccnenoBaHue COOTHOIIEHUS MEXIY
Iy TAMH, IIPOMICHHBIMU TEJIOM 3a
NIOCJIEI0BATENbHBIE PABHBIE ITPOMEXYTKH BPEMEHU
IIPM PaBHOYCKOPEHHOM JIBJKEHUM C HA4aJIbHOU
CKOpPOCTBIO, paBHOM HyJI0. M3ydeHue IBUKEHUS
LIapuKa B BA3KOW >KMIKOCTH. V3ydeHMe ABM>KEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#i#HPari## JUHAMUKA

2.2.1

IIpunnun  otHocuTensHOcTH ['anmunes. [lepBbiid
3ak0H HprotoHa. IHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uuuu cuil

223

Bropoii 3akoH HeroTOHA 1511 MaTepuanbHON TOUKH B
uHepuuanbHoit cucteme orcuéra (MCO). Tperuit
3aK0H HbO0TOHA 111 MaTepuaabHbIX TOUYEK

224

3aKoH BCCMHPHOTO TATOTCHUSI. Cuima  TSOKECTH.
HepBaﬂ KOCMHUUYCCKast CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUS
CKOJIBXKEHHUSI M cuiia TpeHus mokos. Kosddunuent
TPCHUA. Cunna COIMPOTUBJICHUA TIPHU ABHUXXCHUU TCJIa
B ) KMJAKOCTH HJIU I'a3€

2.2.7

HOCTYHaTCHBHOG )41 BpaIaTCJIbHOC JIBHUKCHHUC
a0COJIIOTHO TBEPIOTO TEJa

2.2.8

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaLlCHHUS.
I1meyo cumbl. YcnoBus paBHOBECUS TBEPAOrO TEA B
HUCO

229

Texuuueckue yCTpOﬁCTBaZ MNOAINMUITHUKH, IBUKCHUC
HCKYCCTBCHHBLIX CIIYTHHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMOKCHHS
Opycka Mo HAaKJIOHHOW TIOCKOCTU TOJ JAeWCTBUEM
HECKOJBKMX cuil. MccnenoBanue 3aBUCHMOCTH CHJI
YOPYTOCTH, BO3HUKAOIUX B JedhopMupyeMoit
NpyXUHE U PE3UHOBOM 00paslie, OT BEIWYHHBI UX
nedopmaruu. MccrnenoBanue yciaoBHUN paBHOBECHS
TBEPJOTO TEJIa, UMEIOIIETO OCh BpalIEHUs

2.3

##HPart#H##3AKOHBI COXPAHEHUW S B MEXAHUKE

Nmirynsc MaTepUaJIbHOM  TOYKH, CHUCTEMBI
2.3.1 MaTepualbHbIX TOYEK. IMIyJIbC CHIIBI M U3MEHEHUE
MMITyJIbCa TeJla
232 3akoH coxpaHeHus mMmiyibca B MCO. PeakrtuBHOe

JIBIOKEHHE




233 Pa6ora cuiibt
234 MOUIHOCTH CHJIBI
235 Kunernueckass »sHepruss MaTepHAIbHOM  TOYKH.
o TeopemMao KMHETHYECKON SHEPTUH
[loTrennumanbHas >Heprusi. lloTreHnuanbHas 3Heprus
236 yOpyro neopMUPOBAHHOM MPY>KUHBI.
o [ToreHuuanpHast YSHEPTHs Tea BOTU3U MOBEPXHOCTH
3emin
[loTeHnmanbHble U HEMOTEHIMANbHBIE CHIIbI. CBS3b
3.7 paboThl HEMOTEHIUANbHBIX CHJI C HW3MEHEHUEM
o MEXaHUYECKOM DSHEPruu CHCTEMbl Tel. 3aKoH
COXpaHEHHUsI MEXaHUYECKON IHEPTUn
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue  yCTpPOWCTBA:  JABWIKEHUE  PakKeT,
o BOZOMET, KOIIED, NPYKMHHBIA MHCTOJIET
[TpakTrueckue pabotsl. M3ydueHue cBs3U CKOpOCTEH
5310 Tel NpU Heynpyrom ynape. MccinenoBaHue cBs3U

paboThl CHUJIBI C UW3MEHEHHUEM MEXaHMYeCKOH
SHEPIUHU Teja

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE IIOJIOXKEHUSA MOJIEKYISAPHO-
KAHETHYECKOW TEOpUH. DBpOoyHOBCKOE JBMKEHHE.
Huddysus. Xapakrep ABHKEHUS U B3aUMOJICHCTBUS
YaCTHI] BELIECTBA

Mogenu CTpOeHHs Tra30B, >KUAKOCTEH W TBEPIBIX

3.1.2 T€T W OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE
STHUX MOJeel
313 Macca MOJIEKYII. KomnuecTso BEILIECTBA.
o [TocrosiHHas ABoraapo
314 TermoBoe  paBHOBecue. Temmepatypa u €€
o usmepenue. [kana temneparyp Lleabcus
Mopens uneanbHoro rasza. OCHOBHOE ypaBHEHUE
3.1.5 MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UAEaTBHOTO
rasa
AOcomoTHas TeMIeparypa Kak Mepa CpenHei
3.1.6 KMHETUYECKONM SHEpPruyM  TEIUIOBOTO  JIBUKEHUS
yacTul] raza. [llkana temnepatyp KenbBuna
317 VYpaBuenue Knanelipona — MeHnaeneeBa. 3akoH
o JansTOHA
3.1.8 ["a3oBbIe 3ak0HBI. M30mpoiiecchl B uieaabHOM Ta3e ¢




MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpPMa,
n30x0pa, nu3obapa

TexHu4eckue ycTponcTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOW KOMHare. lccienoBanne 3aBUCHMOCTH
MEXIYy [apaMeTpaMU COCTOSIHUSL Pa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJANMHAMUKN

3.2.1

TepmonuHamuueckas CHUCTEMA. Bnytpennss
DHEPTUS TEPMOJIUHAMHUYECKOW CHCTEMBI M CITOCOOBI
€€ U3MeHEeHUs

322

KomuuectBo Ttemnotel U  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UAEAIBLHOTO ra3a

323

Bunpr TeIJIonepe1avuu: TETJIONPOBOAHOCTb,
KOHBEKIIMSA, W3JIydyeHue. TermmoéMKOCTh  Tena.
VnaenpHas  TemI0EMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEILIONEepeade

324

IlepBbiii 3akOH TepMOoAuMHAMUKH. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKHM K H30IPOLECCaM.
['padmyeckas uHTepnpeTanus paboThl raza

3.2.5

Tenmosrwie MAIIIUHBI. [TpuHIMTIBL IEUCTBUSA
TerIoBbIX MamwuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuImenT moie3Horo
nevctBus (nanee — KIIJ1) termoBoit mamuusl. ki
Kapno u ero KII/]

3.2.6

Bropoit 3akoH TepmoaumHamuku. HeoOpatuMocTb
IIPOLECCOB B Ipupoze. TeruioBble BUTATENN.
DKosorndeckre mpoodIeMbl TEIUIOIHEPTETHKH

3.2.7

Texuuueckue YCTPOf/'ICTBaZ ABUTaTC]Ib BHYTPCHHCTO
CropaHuys, OBITOBOM XOJOANUJIbHUK, KOHAUITUOHED

3.2.8

[Ipaktuueckue paboTel. H3mepeHuwe ynembHOMN

TEIUIOEMKOCTH

33

##Parf###AI'PEIATHBIE COCTOSHMA BEILIECBA. ®A30BbIE

I[NEPEXO/IbI

[TapooOpa3zoBanue u KoHzaeHcamus. VcnapeHue wu

3.3.1 KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBHCUMOCTh TEMIIEPATYPBI KUTICHHUS OT AaBJICHUS
130 AOGCOMI0THAs M OTHOCUTENbHAS BIIAYKHOCTD BO3/TyXa.
o Hacepitennsii map
3.33 Teépnoe Ttenmo. Kpucrammumueckue u amopdHbIe

TCJa. AHI/ISOTpOHI/IH CBOMCTB KpHUCTAJIJIOB. H{I/II[KI/IG




KpUCTaJlJIbI. COBpeMeHHBIe MaTCpHaJibl

[InaBnenne M KpucTaum3anus. Y AeiabHas TEerioTa

334
riassienus. Cyonumanus

3.3.5 YpaBHeHHE TEIUIOBOTO OamaHca
TexHuueckue yCTpOIiCTBa: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYyUESHUS

3:3:6 COBPEMEHHBIX  MaTepHaJioB, B TOM  YHCIE
HaHOMAaTepHaJlOB, U HAHOTEXHOJIOTUU

137 [TpakTiueckue paboTel. W3MmepeHue BIAKHOCTH
BO3/TyXa

4 DJIEKTPOIMHAMUKA
##Par#H#IJIEKTPOCTATUKA

411 OnekTpu3anust Tel. OJeKTpuueckuid 3apsia. /lBa
BU/JIA DJIEKTPUUECKUX 3apsi/i0B

4.1.2 IIpoBOIHUKY, TUDIIEKTPUKH U ITOTYIIPOBOAHUKU

4.1.3 3aKOH COXpaHEHHUsI DJICKTPUUYECKOTO 3apsiia

4.1.4 B3anmoneiictBue 3apsaaoB. 3akoH Kynona
DneKTpuueckoe ToJie. HanpsoxkéHHOCTD

4.1.5 ANeKTpUUeckoro mnons. [lpuHuun cynepno3uinuu.
Jluany HanpsSKEHHOCTH SIIEKTPUUECKOTO TTOJIST

416 Pabota cui AIIEKTPOCTATUYECKOTO TOJIS.
ITorenuunan. Pa3HOCTh NOTEHIUAIIOB

4.1 [IpoBOAHMKM W  JUAJIEKTPUKU B  MOCTOSHHOM

4.1.7 IIEKTPUYECKOM noJe. Jusnextpuueckas
MIPOHUIIAEMOCTh
OnektpoéMkocTb. KonaeHcaTop. DIEKTPOEMKOCTh

4.1.8 IJIOCKOTO KOHJIGHCATOpa. OJHEPrusi 3apsiKEHHOTO
KOHJICHCAaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOT,

419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAs 3aIuTa,
3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTEP

41.10 HpaKTntieCKHe paboThL. N3mepenue
AIIEKTPOEMKOCTH KOHAEHCATOPA

4.2 HH#HPar##HITOCTOSIHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJAX
YcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
421 JIEKTpUYecKoro Toka. Mcrounnku toka. Cuia Toka.
[TocTostHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu




423

:‘)J'IeKTpI/I‘lCCKOG COIIPOTUBJICHHUC. Y aennHOE
COIIPOTUBJICHUE BEOICCTBA

424

[TocnenoBarensHOe, TMapajuieibHOE, CMEIIAHHOE
COCTMHEHHE MPOBOIHUKOB

4.2.5

PabGoTta snextpuueckoro Ttoka. 3akoH J[[xoyns —
Jlenua

4.2.6

MoIIHOCTh SJICKTPUYICCKOI'O TOKA

4.2.7

anekTpoaBwkymas cwia (mamee — OJC) wm
BHYTpEHHEE COIMPOTUBICHHE HCTOYHUKA TOKa.
3akoH OmMma TUTS TIOJTHOM (3aMKHYTOM)
aneKkTpudeckoii renu. Koporkoe 3aMmbikanue

4.2.8

DNEeKTpOHHasT MPOBOJUMOCTb TBEPABIX METAJJIOB.
3aBUCUMOCTh ~ CONPOTUBJIEHHUS  METANIOB  OT
temrneparypbl. CBepXIIpOBOIUMOCTh

4.2.9

OJIeKTpuYeckuii TOK B  BakyyMe. CBolicTBa
SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass W IpUMeEcCHas
MPOBOJIMMOCTH TIOJIyITPOBOHUKOB. CBOMCTBa p-n
niepexoia. [lomynpoBoJHUKOBBIE TPHOOPHI

4.2.11

DNEeKTPUYECKUA TOK B AIEKTPOJIUTAX.
DIEKTPOTUTHYECKAS JUCCOLMAIINS. DIECKTPOIJINU3

4.2.12

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U
HECaMOCTOSITENIbHBIN  pa3psn. PasnuuHble  THIIBI
CaMOCTOSTENIBHOrO paspsana. Moinnus. [1nazma

4.2.13

TexHuueckue ycTpoWCTBa: amIepMeTp, BOJIBTMETD,
peocTar, UICTOUHUKU TOKA, IEKTPOHArpeBaTebHbIe
OpubOpbl,  ANEKTPOOCBETUTENbHbIE  MPHOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAaKYyMHbIH O],
TEPMHCTOPHI " (boTope3nucTopsl,
HOJIYTIPOBOIHUKOBBIH JTMOJ, FaJIbBaHUKA

4.2.14

[IpakTuueckue paboThl. M3yueHne CcMeEmIaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUcCTOYHHMKA TOKAa W €ro
BHYTPEHHETO CONPOTHUBIICHHUS. Ha6monenue
AIIEKTPOJIN3A

11 KUIACC




Kon Koanposepsiemoro

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA
pa3gena  djeMeHTa



SJIEKTPOAMHAMUKA

4.3

##PartH#MAT HUTHOE I1OJIE. OJIEKTPOMATHUTHASA UHAYKIUA

4.3.1

IlocTostHHEIE MAarHuThbl. BzaumoeiictBue
HOCTOSHHBIX MAarHUTOB

432

MarnutHOoe nosne. BeKTop MarHUTHOW MHIYKIUU.
[IpuHnun cyneprnosuuyy. JIMHMM  MarHUTHOMN
nHaykuuu. KapTrHa JuHUN MAarHUTHOM MHAYKUHUH
T10JIs1 IIOCTOSIHHBIX MArHUTOB

433

MarnutHoe moJie MPOBOJHUKA ¢ ToKoM. KapTuHa
JUHUN TOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA M
3aMKHYTOTO KOJBIIEBOTO MPOBOJHMUKA, KATYIIKH C
TokoM. Onweir  Opcrena.  B3aumopeiictBue
MIPOBOJIHUKOB C TOKOM

4.3.4

Cuna Ammnepa, €€ MOyJIb U HAIIPaBJICHUE

4.3.5

Cuna JlopeHma, e€ MOIyJdb W HaIpaBlCHHE.
JIBroKeHHE 3apsHKCHHON YacTHIBI B OJHOPOJIHOM
MaraHuTHOM noJie. PaGora cuier Jloperia

4.3.6

SIBiIeHUE DIEKTPOMArHUTHOW HHIYKIUH

4.3.7

IToTok BCKTOpPa MarHuTHOMN HUHAYKOUU

4.3.8

OJIC  wuHaykuuu. 3akoH  DJIEKTPOMArHUTHOM
unaykuuu Papages

4.3.9

Buxpeoe snektpuueckoe nose. 9/C uHayKIuu B
MPOBOJHUKE, JBUXKYLIEMCS IOCTYNATENIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe

4.3.10

IIpaBuio Jlena

4.3.11

NunyxkrtuBHocTh. fBnenne camoumnaykiuu. DJC
CaMOWHTYKITUT

4.3.12

9Hepr W MAaroHuTHOT'O IIOJIA KaTYHIKHU ¢ TOKOM

4.3.13

:‘)HCKTpOMaFHI/ITHOG II0JIC

4.3.14

TexHuyeckue ycTpouCTBa: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS MI€Yb

4.3.15

[Ipaktnueckue pabotbl. M3ydeHHe MarHuTHOTO
MOJIsi KaTylku ¢ TokoMm. McciienoBanue necTBUs
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
WUccnenoBanme SIBIICHHS 3JIEKTPOMATrHUTHOMN
WHIYKIAN

KOJIEBAHWA 1 BOJIHBI

5.1

##HPar#MEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Koneodarensnast cucrema. CBoOOIHBIE KOJIEOaHUS.




I'apmonmnueckue konebanus. Ilepwox, dactora,
aMIUIuTy1a ¥ (aza KoeOaHui

[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUI MasTHUK

YpaBHeHHe rapMOHUYECKUX KoJIeOaHUH.
Kunematnyeckoen  JUHAMHMYECKOE  ONUCAHHE
K0J1€0aTeNbHOTO ABMKEHUS

5.14

[IpeBpamienue 3HEpruM INpU  TapMOHHUYECKUX
koieOaHusax. CBsA3p  aMIUIMTYABl  KOJIEOaHMI
WCXO/HOM BEIMYHMHBI C aMIUIUTyAaMHU KoJjeOaHHi
€€ CKOPOCTH U YCKOPECHUSA

5.1.5

KonebarenbHblii KOHTYP. CBobosiHbIE
SNIEKTPOMAarHUTHBIE KOJE0aHWS B  HJICAIBHOM
KouebaTenbHOM  KOHTYpe. AHAJIOTUS — MEXIy
MEXaHUYEeCKUMHU u AIIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna Tomcona

3akoH COXPAaHCHUS  SHEPTUU B nacajibHOM
KoJIEOATEILHOM KOHTYpPC

BrinyxneHnbie MEXaHUYECKUE KoJIeOaHus.
Pezonanc. Pe3oHancHass kpuBasi. BBIHYXJCHHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennsbiit Tok. CHHYCOUIaIbHBINA TEPEMEHHBII
TOK.

MOHIHOCTI) MNEPEMCHHOTO TOKa. AMHJ’H/ITYI[HOC u
HeﬁCTBYIOmee SHAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancopmarop. IlpousBoacrTBo, mnepenaya u
norpebdaeHne JIEKTPUYECKOU SHEPIUH.
OKOJIOTUYECKME  PUCKM  TIPH  TPOU3BOACTBE
JIEKTPUIECKON JHEpruu. Kynerypa
HCIIOJIb30BAaHUs IEKTPOIHEPTUM B IIOBCEIHEBHOMN
KU3HU

5.1.11

Texuuueckue YCTPOWCTBA: ceiicmorpad,
3JIEKTPUYECKUIN 3BOHOK, JIMHUHU JJIEKTpoIepesad

5.1.12

[IpakTuueckue paboTHL. Hccnenosanue
3aBHCHMOCTH MEepH0Jia MabIX KoJebaHui rpy3a Ha
HUTH OT JUIMHBI HUTH W MAacChl Tpy3a.
HccnenoBanne mNEPEMEHHOTO TOKAa B LENU U3
MOCTIEIOBATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTYILIKH U pe3UcTopa

5.2

##HPari#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnueckue BOJTHBI, YCIIOBHS
pacpocTpaHeHuUsI. [Tepuo. CkopocTh




pacpoCTpaHCHUA U AJIMHA BOJIHBI. HonepeqHHe u
IPpOaAOJIbHBIC BOJIHBL

522

###HPar##  Wuatepdepenumst u  audpaxmys
MEXaHW4YECKUX BOJH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
tToHa. TemOp 3ByKa

524

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3ITy4YECHHS
3JIEKTPOMATHUTHBIX BOJIH. B3aumMmHasi opueHTauus
BEKTOpOB E, B 1 v B 3JEKTPOMAarHUTHOU BOJIHE B
BAKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE,
IIPEJIOMJICHUE, HOJIIpU3aLus, Iudpakuus,
uHTepdepeniys. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »IE€KTPOMArHUTHBIX BOJIH. [IpuMenenue
ANEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIATIBI PagroOCBI3H u TEJIEBUACHUS.
Pagnonokanusa. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY KaIOIIEH Cpebl

5.2.8

Texauueckue YCTPOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3BYyKOBas JUAarHOCTHKa B
TEXHUKE W MEIULUHE, pajgap, paguoNpHEMHUK,
TeJIeBU30p, aHTeHHA, Tenedon, CBY-neus

53

#H#HHPartt##OIITUKA

5.3.1

[IpsiMonuHeitHOE  pacnpoCTpaHEHHE CBETa B
oaHopoaHou cpene. JIyu cBeta

532

OtpaxxeHne cBeTa. 3aKOHbl OTPAKEHHSI CBETA.
[TocTpoenue n300paxxeHM B IIOCKOM 3epKajie

533

[Ipenomnenue cBeta. 3aKOHBI TPEJTOMIICHUS CBETA.
AOCOFOTHBIN MOKa3aTeNb MPETOMICHHS

534

[lonHoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJITHOTO BHYTPEHHETO OTPAKEHUS

53.5

Hucniepcust cBeta. Cl0XKHBIN cocTaB O€I0ro cBeTa.

IIBeT

5.3.6

Coluparonue W pacceuBarolue JUH3bL. TOHKast
nuH3a. DOKyCHOE PAcCTOSTHUE U ONTHYECKas cuia
TOHKOH JuH3BL. [locTpoenue wu300pakeHUil B
COOMpAOIINX U pacceuBaronmX JIuH3ax. Dopmyna
TOHKOM JTWH3EI. Y BEJIMUCHHE, TaBacMOe JTMH30M

5.3.7

Hpel[eJ'ILI MNPpUMCHUMOCTU FGOMeTqueCKOﬁ
OIITHUKH




Nurtepdepenius creta. KorepeHTHbIE HCTOYHHUKH.
Ycnous HaOI0ICHUS MaKCHUMYyMOB u
MUHUMYMOB B WHTEp(EpPEHIIMOHHON KapThHE OT
NBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.8

Hudpaknus csera. JudpakuvoHHas peméTka.
VYcnoBue HaOMOAECHUS TIaBHBIX MaKCUMYMOB IIpH
MajeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha

539

TG PAKIIMOHHYIO PEIIETKY

5.3.10 [Tonsipuszanus ceera

Texuuueckue YCTPOMCTBA: OUKHU, ayna,
5311 ¢doroanmapar, IIPOCKIMOHHBIN amnmnapar,

MHKPOCKOII, TEJIECKOIN, BOJIOKOHHAs  ONTHKA,
T(pakMoHHas pemETKa, MOJISIPOU

[Ipaktuyeckue paboTsl. M3mepenue nokaszarens
5312 IIPEJIOMIICHUS. HccnenoBanue CBOICTB
o n3zo0pakeHuit B nmuH3ax. Habmronenue nucnepcuu

CBCTa

BJIEMEHTHI CIIELIUAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'panursr MIPUMEHUMOCTH KJIACCHUUECKOMN
MexaHukH. [locTynaTel TEOpUU OTHOCUTENBLHOCTHU:
WHBApPUAHTHOCTh MOJYJIA CKOPOCTH CBETa B
BAaKyyMe, IPUHILIUI OTHOCUTEIBHOCTH DUHIITEHHA

6.1

6.2 OTHOCUTENHHOCTh OOIHOBPECMCHHOCTH.
’ 33M€I[J'I€HI/IG BPCMCHHU U COKPAIICHUC JJIMHbI

6.3 DHeprus U UMILYJIbC CBOOOIHOM YaCTHIIbI

CBa3p Maccel € DHEPIUEH H  HMMITYJIBCOM
6.4 CBOOOJHON YacCTHIIBI. DHEPrusi MOKOsi CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lianka CBsI3M SHEPruu
7.1.1 ¢oToHAa € ero 4actoToh. DHEprusi U HMILYJbC
dhoTtona

OtkpeiTre u uccnenoBanne Gorodddexra. OnbITHI
A.T'. CroneroBa. 3akoHbl poTodddexra

VYpaBHenue OiHiTeiiHa ang  QoTorddexTa.
«KpacHnas rpanuna» potodddexra

7.1.4 Hasnenue cera. OnbitTel I1.H. JIeObeneBa

7.1.5 XHUMHYECKOE IEUCTBUE CBETA

Texunueckue YCTpOWCTBA: ($hOTOdTIEMEHT,
(dboTonaTunK, cCoTHEUHAs OaTapesi, CBETO IO,




7.2

CTPOEHHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopna mo
HCCIIEeI0OBaHUIO CTpoeHus atoma. [ImanerapHas
MOJIeTb aToMa

7.2.2

[Toctynarer bopa. HM3nyueHume u moryionieHue
(OTOHOB TpU Tepexoje aToMa C OJAHOTO YPOBHS
SHepruM Ha Jpyroil. Bumer cmextpoB. Croektp
YPOBHEW SHEPTUU aTOMa BOJAOpOAA

7.2.3

BousiHOBBIE CcBOMcTBa yactull. BomHbl e bpors.
KopmyckymsipHo-BontHOBO#M nyanm3m. udpaxims
3JIEKTPOHOB Ha KpUCTAJLIaX

7.2.4

CrnoHTaHHOE M BBIHYXKIEHHOE  HU3JIy4YCHHE.
VYCTpoicTBO M IPUHIIMIT PaOOTHI J1a3epa

7.2.5

TexHudyeckue yCTpONCTBA: CIIEKTPalIbHBIA aHATU3
(ciexTpockor), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboThL. Ha6monenue
JMHEHYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronst HaOIr01eHUS u perucTpanuu
3JIEMEHTaPHBIX YaCTHIL

7.3.2

OtkpsiTue paguoaktuBHOCTU. OnbITH Pesepdopaa
[0 ONpEACNEHUI0 COCTaBa  PaJUOAKTUBHOIO
uznyuyenus. CpoiictBa anb(a-, Oera-, ramma-
u3Iy4deHus. BausHue paauoakTHBHOCTH Ha JKUBbIE
OpTraHU3MBbI

7.3.3

OTkpbITHE TPOTOHAa MW HeWTpoHa. HyknonHas
Mojzenb siapa [eitsenOepra — lMBanenko. 3apsin
anpa. MaccoBoe uncino siapa. M3otomnsl

7.3.4

Anbda-pacniaz. DJIEKTPOHHBIH W TO3UTPOHHBIN
Oera-pacmal. ["amMma-u3yueHwue. 3akoH
paZlMOAaKTUBHOTO pacraja

7.3.5

DHeprus CBs3U HYKJIOHOB B siipe. SInepHble CHUIIBL.
JHedexT macchr sapa

7.3.6

SnepHble peakuuu. JlelieHne U CUHTE3 AP

7.3.7

Snepublii  peakrop. TepMOsIEepHBIM  CHUHTE3.
[Ipobnembl U MepCreKTUBBI SIEPHON IHEPTreTHKH.
DKOJIOTMYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

9J'IeMeHTapHBIe YaCTHUIbI. OTKpLITI/IC IO3UTpPOHA.
(DYH,I[aMeHTaJ'IBHLIe BSaHMOﬂeﬁCTBHH

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas bom0a




7.3.10

[Ipaktnyeckne pabothl. MccienoBanue TpEeKOB
4qacTuIl (110 TOTOBBIM (hoTOoTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3nusi, sipKHe 3BE3JBI,
IJTaHETHhI, UX BUANUMOC IBUXKCHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHONM TpyIIIBI.
[InaHeTbI-TUraHTbl U UX CIYyTHUKH, KapJUKOBBIC
1aHeTsl. Manbie Tena ColHEYHON CUCTEMBI

8.3

Connue, ¢orocdhepa u armochepa. ComHedHas
aKTHBHOCTh

8.4

Hctounuk sHeprum CoJiHIa U 3BE31T

8.5

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, paauyc, TeMneparypa, nx
B3aMMOCBS3b. JlnarpamMmma «CrneKTpaJbHbIA KJIacc —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB)» JUTSL 3BE3N [JIABHOU
MOCIE0BATEIbHOCTH

8.6

###Par###BuyTpennee CTpPOCHHUE 3BE3I.
CoBpeMEHHbIEC TIPEJCTABICHUS O MPOUCXOXKICHUN
¥ »Bostroruu CoJiHIIa U 3BE31. DTallbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyts — Hama ['anaktuka. CnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
n neud. llonoxxenune u naBwxkenune ConHuLa B
lNanaktuke. [1nockas u chepuueckas MoaCUCTEMBI
lNanakTukn

8.8

Tunel ramaktuk. PaguoranakTMKd W KBasaphbl.
UYEpHble ABIPHI B sIpax raJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pa3beranmne ramaktuk. Bo3pacTt u pamuyc
Bcenennoni, teopust bosbiioro B3peiBa. Moneins
«ropsiuek Beenennoi». PenukroBoe usiaydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnsie poOIeMbI
aCTpOHOMHUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

CdopMHupoBaHHOCTE YMEHHH pacro3HaBaTh (U3WUECKHE SBIICHUS

(HpOI_[CCCLI) 1 OOBSICHITH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

BnazerHe OCHOBOIIOJIararomuMun (1)I/ISI/I‘IeCKI/IMI/I HNOHATUAMH H

BEJIMYMHAMU, XapaKTEPU3YIOIIMMHU (PU3UIECKUE TIPOLIECCHI

ChopMupoBaHHOCTb yYMEHHUH TNPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM ¢buzuku u TEPMOJANHAMHUKH,
ANIEKTPOAMHAMHUKH, KBAaHTOBOW (M3WKM IS aHaIM3a M OOBSCHEHHUS
ABJICHUN MHMKPOMHDPA, MAakpoOMHMpa M MeEraMupa, pas3jinyaTrb YyCJIOBUS
(rpaHuUIBl, 0OJIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh
BceoOIMi XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB M OrpaHMYCHHOCTb
UCTIOIB30BaHUSl YaCTHBIX 3aKOHOB; AaHAIM3HPOBATh (pu3mueckue
IIPOLECCHI,  MCMOJb3Ysl  OCHOBHBIE  IIOJIOXKEHMS, 3aKOHbl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCTE YMEHHUS pa3IndaTh YyCIOBUS MPUMEHUMOCTH

Moenel (GU3NIECKUX TEI U MPOIIECCOB (SIBJIICHHIA)

CdopMHpOBaHHOCTh YMEHHS pelIaTh pacuy€THbIE 3aJaud C SIBHO
3aJJaHHOI M HESBHO 3aJaHHOM (hU3NYECKON MOJENbI0: HA OCHOBAaHUH
aHalM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJENTH, OTBEYarollne
TpeOOBaHUAM 3a1a4H, TPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U [ocTynatbl  (U3MYECKHX  TEOpUd  MPU  HCIHOJIB30BaHUU
MaTE€MaTHYeCKNX METOJOB PELICHHs 3a1ad, MPOBOAWTH PACUETHI Ha
OCHOBAaHUM MMEIOUIMXCSA JaHHBIX, AHAIM3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOJABl  PEHIEHUS C y4ETOM  IOJYYEHHBIX

pe3yJIbTaTOB

Pemarp xauecTBeHHbIE 3a7aud, TpPeOyrOIIMe MPUMEHEHHs 3HAHUU U3
Pa3HBIX Pa3AeliOB IIKOJBHOTO Kypca (U3WKH, a TAKKEe WHTETPAIlUU
3HAHUM W3 JPYyrUX MOPEIMETOB E€CTECTBEHHOHAYYHOIO  IUKJIA!
BBICTPAaWBaTh JIOTMYECKYIO IIETIOYKY PpACCYKICHUH C ONOpoMl Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOaMHU HAYYHOTO MO3HAHUS,
HCIIOJIb3yCMBIMH B (1)I/I3I/IKCI MNpOBOAWUTL MPSAMBIC W KOCBCHHLIC
u3MepeHus: (U3NYECKUX BEJIWYUH, BBIOMpAas ONTHUMAIBHBIN CIOCO0
HU3MCPCHUA W HUCIOJb3Yys HM3BCCTHBIC MCETOJbI OLICHKHU HOFpeIHHOCTeI\/II
U3MEpEHH, MPOBOIUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH C WCIOJIB30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJIb3YAd (1)I/I3I/ItICCKI/Ie TCOpHH, 3aKOHBI 1
TIOHSATHS, U JIeNIaTh BBIBOJIBI, COOJIIOIAThH MpaBUiIa OE30MacHOro Tpyna
IIpU MPOBEICHUU UCCIIEJOBAaHUM B paMKax y4yeOHOIo SKCIIEpUMEHTa U
y4e0HO-UCCIEeIOBATEIbCKOH  ICATEIBHOCTH C  HCIOJIb30BAHHEM
IUPOBBIX  HM3MEPUTENBHBIX  YCTPOHUCTB W JaOOPATOPHOTO

000py1I0BaHUS

ChopMupoBaHHOCT ~ YMEHHMH  aHAIM3UpOBaTb U OLEHUBATh
MOCIIEACTBHSI OBITOBOM U MPOU3BOJCTBEHHON JESATENILHOCTU YEJIOBEKA,
CBSI3aHHOU C (PU3UYECKUMH MPOILECCAaMM, C MO3ULHUH 3KOJIOrMYECKOU
0€30I1aCHOCTH; IpeCTaBICHUN 0 paLroHAIBLHOM
IPUPOJONOIb30BAaHUM, @  TaKXKEe  pa3yMHOM  HCIOJb30BaHUU
JNOCTIDKEHUM HayKM M TEXHOJOTMHM [uid JajbHEWIIero pa3BUTHS

4eJI0BEUYECKOr0 00IIECTBA

OBnageHne pa3NIUYHBIMM crocobamMu  paboTel ¢ HH(OpMarmei
(GU3MUECKOro  COAEpKAaHMUSA C  HCHOJIb30BAHMEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJOTHHA; pPAa3BUTHE YMEHUH KpPUTHUECKOTO

aHaJIn3a U OLCHKH JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUM W 3aKOHBI [UJIsl aHalu3a |
00BsCHEHUST (PU3MUECKHX IPOIECCOB, MPOMCXOMAIIMX Ha 3BE37aX, B
3BE3QHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JBUKEHHS

HeOECHBIX TeJI, DBOJIOLIMH 3BE31 1 Beenennoi




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
O ®PU3UKE

Kon K
on .
pasnena/t IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
3JIeMeHTAa
eMbl

1 MEXAHUWKA

1.1 KMHEMATHUKA

MexaHudeckoe JABHKCHHC. OTHOCUTEIIFHOCTD

MCXaHHUYCCKOT'O ABMKCHUA. Cucrema otcuéra

MaTepI/IaJ'IBHaH TOYKa.

E€ pamnyc-BeKrop:
F(t)=(xle) (e )z(2)),

TpaeKTopIId,

[IEpEMEISHIIC!
= (Ax. Av,Az),

ITYTE.
CrnoxeHHe IepeMelIeHi:

i'”""'71 :iﬁ,—ﬂrn

1.1.3 CkopocTh MaTepuaIbHOU TOYKHU:

U, = —L =X, aHaNOIUYHO v, =V,, v.=Z/.

CroeHHe CKOpocTell: g, =0, + 0, -

Breruucnenue NEPEMCIICHUA U ITYTH MaTepHaHBHOﬁ TOYKH

IPY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X IO TpaduKy




3aBUCHUMOCTH Vx(t)

. . AD
YCEGPEHIIE MAaTEPHATBHOII TOYKIL: a = —L = 3

At
1.1.4
Au PR .
a,=—= =(uv,)'. aHANOII4HO a, = (v, ', a.=(v.
s . ) v ),
PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHHUE:
x(t):x0+voxt
x(f)
0
_l’_
1.1.5

ox

v, (t)—v,,=const

®




Ox

const

PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE JBUKECHUE:

at
Xir)=x,+uw. r+—m
(t)=x,+uv,, =

v (t)=uv, +at

a, = const
vy, — U, =2a_(x,—x,)
L A
IIpm ABIDKEHINI B OHOM HallpaBIeHHI IVTh S = 1]
1.1.7

CBoOoaHoe nmagenue. Y cKopeHrue CBOOOTHOTO TaICHHUS.

Vi

(0] Xo {-

JIBu>keHue Tena, OpOILIEHHOTO MO YIJIOM 0. K TOPU30HTY:




‘fr(z‘) =x; +U,t=x,+U,cosa-f

3 5
4 2 2

gt .
‘ vy =y, +u, t+=— =y, + Uu,sino - —

gy
'

I-."|

2
I’u}_ (f)=u, =v,cosa

(0, (D)=uy, + g, =u;sina— gr

Kpuponuneiinoe aBuxenue. J[BrmxkeHre MaTrepuaibHON
TOYKH MO OKPY’KHOCTH.
VYrioBas v TMHEITHAsA CKOPOCTh TOUKHU:

V=wR

wR

HpI/I PAaBHOMCPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTHU

a)zz—n—Zm)
T




2o
. L[eHTpOCTpeMI/ITeJIBHOC YCKOPCHHEC TOYKH:
vz
2
") R

a, R

nc

R
. IlomHOE yCKOpEHHE MaTEepUATbHON TOYKHU

Tsépnoe teno. IloctynarenpHoe 1 BpalaTenbHOe

1.1.9
JIBUKEHUE TBEPAOTO Tena
1.2 JVUHAMUKA
1.2.1 WNuepumaneHpie  cuctemsl  orcuéra. llepBelii  3aKkoH

Herorona. [Ipuniun otHocuTensHocty [Nanunes




Macca tena. IImoTHOCTE BeliecTBa:

P
1.2.2
%
m
CI/IJ'Ia. HpI/IHI_[I/IH Cyneprno3nunmn CUI:
ﬁpaBHOﬂeﬁCTB = ﬁ1+ﬁ2+" .
F
paBHOIEICTB
1.2.3




1.2.4

Bropoii 3akon HeroTona: s MmatepuansHoii Touku B UCO

- -

F,=ma,




Ap=FAt

At
npu

F:COHSI

const

1.2.5 _—* —
Fy Fy

Tperuii 3akoH HproTOHA 11711 MaTepuanbHbIX TOYEK:




1.2.6

BaKOH BceMI/IpHOFO TATOTCHUA. CHUJIbI HpI/ITSDI(eHI/IH MC)K,Z[y
TOYCYHBIMU MaCCaMH paBHBI
m, m,

RZ

F=G




Cuma TsoKecTH. HeHTp TSKECTH Tejaa. 3aBUCUMOCTh CHIIBI

TSDKECTH OT BBICOTHI h Haa TOBCPXHOCTBIO IIJIAHCTHI

panuycom RO:
mg= GMm
(Ry+h)’
mg
(R
0
_l’_

h)




GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F =—kx

—kx

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.

Cuiia TpeHUs! CKOJIbKEHHS:
F =pN

P

uUN

Cuna TPCHUA ITOKOA:




IA

uN

Koadduuument tpenus

1.2.9

JaBienue:

S

1.3

CTATHUKA

1.3.1

—

F

MOMEHT CHJIIBI OTHOCHTEIIBEHO OCH BpallICHUA:

M| = Fl, rae | — nuevo cuisl

O3

F




OTHOCHTCIIbHO oCH, HpOXOHHHKﬁi gepe3  TOYKY O

MEPIEHAUKYIISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc CUCTEMBI MaTepUAIIBHBIX

TOYCK:




B onHOpoaHOM mosie TsKECTH

-

(g =const)




(
g
const)
LEHTP Macc TeJia COBIMAJAET C €r0 IEHTPOM TSKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
M, +M, +...=0
1.3.3 1= =
\F,+Fy+...=0
HHHPartH#
3akoH [lackans
1.3.4
JlaBrienue B xKuaKoCTH, mokosiierics B UCO:
p=p,tpgh
p
HiHPart#t | P
1.3.5
0
_l’_
pgh
HHPar# 3akoH Apxumena:
1.3.6 4
F Apx:; BBITECH
F




Apx

BBITCCH

€CJIM TCJIO U X KUAKOCTD ITIOKOATCA B I/ICO, TO

FApx = pg VBbITeCH

Ap

pgV

BBITEC
H

VYcnoBue niiaBaHus TEN

1.4

3AKOHbBI COXPAHEHN A B MEXAHUKE




Nmnynbc MaTepuaibHON TOUKH:
p=mv
p
HiHPar#iH
1.4.1
m
v
NMmynec cuctemsl Tei:
pP=p*tpt...
p
HHHP arfH#
1.4.2 -
p
1




3aKOH M3MEHEHHS M COXPAHCHHS UMITYJIbCa:
B ICO

A;:A(;l+;2+"'):ﬁ1BH9mHAt+ﬁl‘2BHeLL[H

HiHHP arfH#
143

A(

At+...




I BHEIIH

At

2BHELIH

At




A(

B MCO , ecnu

Ap=A(p,+p,+...)=0




, €CITH

1

e}

1 BHelH + FZ BHeLIH

1BHEIIH

2BHELIH

PeakTuBHOE NBMKEHUE

HHHP artH#
1.4.4

—

F

—

ﬂ -’n.« x

PaGoTa criipl Ha MajIoM NEpeMCIICHUN:




.11=|P:|-|.-i'-.}7|-cns a=F -Ax

« F

D
MOoOIIHOCTD CUIBL:

€CITH 32 BpeMsi

At
1.4.5
At
paboTa CUIIbI U3MEHSIETCS HA , TO MOLTHOCTb CHJIBI
AA
P=— =F-v-cosu
At Ar—d
Kunetnueckast sHEpPrus MaTepruagbHON TOYKH:
mv? pz
EKI/IH: =
2 2m
E
KA
H
1.4.6

my




3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CUCTEMBI

Matepuanbibix Touek: B MICO AExkun = A1 + A2 + ...

1.4.7

[TorenumanpHas SHEPrUs:

JJIA TIOTCHOUAJIbHBIX CHUJI
A,=E LAE

2n0TeHL} TOTEeHI]

E

1 noreHyy -

lnoreHIy




210TeHI]

IOTCHI|

[ToreHmanbHas 3HEprusi MaTepruaJIbHOW TOYKH B
OJIHOPOJTHOM ITOJIE€ TSKECTH:

E =mgh

TMOTeHL]

TIOTEHI]

mgh

IloTenunanbHas OHEpPIrua ynpyro ,[[e(pOpMI/II)OBaHHOFO
TCia:

2
E _kx

ToTeHL, 2

MOTEHI]




1.4.8

3aK0OH U3MECHEHHS U COXpPAaHCHUA MEXaHUYECKOMH OHCPTHU:

Erex = B + Encmet-ﬂ.t-
B IICO AE,sx = Agcex menorenn. cun

B IICD ﬂE]‘.:EK = 0.. eCIIn ABEEE HeIOTEHIL. CHT = [}

1.5

MEXAHWYECKUE KOJIELAHMA 1 BOJIHBI

1.5.1

I'apmoHnueckue  KonebaHUs ~ MaTepUaIbHOM  TOYKH.
Ammmryga u ¢aza  konebanuil. Kunematuueckoe
ONMCaHHE:

() = Asin( of +9, ).

v () =x/.

a(f)=(v,), =—o'x()=a +'x=0,
I7I€ X - CMEIIEHHE U3 PABHOBECHSI.
JIlnHaMu4eckoe onucaHue:

ma,=—kx,

ma




Trac

k=mw

k
mao

2
. DTO 3HAYUT, YTO

F =—kx.

F

X
—kx.

DHepreTuieckoe OMHCaHuE (3aKoH COXpPaHEHUS

MEXaHUYECKON IHEPTUN):

2 2 2 2

CBsi3p aMIUIMTYIBI KOJICOAHWW CMEIIEHUS MaTepUaIbHOMN
TOYKM C aMIUTUTyJaMu KoJebaHuid e€ CKOpPOCTH U

YCKOPEHUSL:

v =04, a_ =i

max

1.5.2

[lepuron u yactoTta KoseOaHUA:

2n 1
T o S 1=
® v
[lepron mManbIx CBOOOIHBIX KOJIEOAHUH MaTEMaTHUYECKOTO

MasiITHHKA:




IT'=2m

=

E

[lepuros cBOOOIHBIX KOI€OaHUI MPYKUHHOTO MasiTHUKA:

1.53

Beinyxnennsle  kosiebanus. Pezonanc.  Pe3onaHcHas

KpHBast

1.5.4

[lonepeunsle u  mpopoibHble  BONHBL.  CKOpOCTh

pacnpocTpaHeHUs U JIMHA BOJIHBIL:

)\ZVTZ2
v

WuTepdepenius u qudpaxuus BOJIH

1.5.5

3Byk. CKOpOCTbH 3ByKa

MOJIEKVYJISAPHASA ®U3UKA. TEPMOANHAMUKA

2.1

MOJIEKVYJISIPHASA ®U3NKA

2.1.1

Mogaenu CcTpoeHusi Tra3oB, >KMAKOCTEW W TBEPIBIX Tel.

[TycTh TepMoauHAMHUYECKasi cucTeMa (Teno) cocTouT n3 N




OJWHAKOBBIX MOJIEKYJI. TOrjja KOMUYECTBO BEIIECTBA
N m
y=——-—-=—
N, u

rIe




—9uciio ABOraipo, m — Macca CUCTEMBI (Tena),

U

H

— MOJIIpHaA Macca BCUICCTBA

2.1.2 TernnoBoe JBUKEHUE ATOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BzaunMmoneiicTBHe yacTuIl BellecTBa
2.14 Huddyszus. bpoyHoBckoe nBmxeHne
2.1.5 Mopens naeanspHoro raza B MKT
CBsi3b MEXIy JaBJICHHEM U CpeJHed KHHETHYECKOU
SHEPTHEH  TOCTYNaTeIbHOTO  TEIUIOBOTO  JIBHOKCHHS
MOJIEKYJI UJIeabHOTO0 ra3a (ocHoBHOE ypaBHeHrue MKT):
lmﬂ; 2 "m.:v: I 2n £,
P=3m 3 2 )
rae m0 — macca OHOM MOJIEKYJIbI,
N
n=—
\%
n
2.1.6 _
v
N
- KOHIICHTPALIHSI MOJIEKYJI
2.1.7 AoGcomoTHas Temnieparypa: T =t +273K
2.1.8 Cpsi3p Temmeparypbl Ta3a CO CpelHEH KHHETHYECKOU




3Hepl"HeI>i MMOCTYHAaTCJIbHOI'0 TCILUIOBOTO ABHUIKCHUA €TI0

MOJIEKYJI:

I 2

P =Ek]‘"
2 ) 2

VYpasuenue p = nkT

2.1.10

Mogens naeaabHOTO Ta3a B TEPMOANHAMHUKE!

(Vpaprenne Merrireera — Kiareifpora
| BEIpeKeHHe U1 BHYTPEHHEH 3HEPIHH
VpaBHeHHe MeHneneea — KianeiipoHa (mpimel
JAIICI):

pRT

pV=%RT = vRT = NkT, p=E=.

BripakeH1e 1A BHYTPeHHeIl 3HEPITI 0IHOATOMHC
rasa (IpIMeHIIMEIe (DOPMEI 3aIIICH);
3 Iim

U=—".’RT=£;W(T=——RT=1’C‘UT=ipV
2 2 21 2

2.1.11

3aKkoH ]_Ia.]'IBTOHa JJI1 JaBJICHUA CMECH Pa3pEKCHHBIX Ia30B:

p:p1+p2+...

S




2.1.12

W3omporiecchl B pa3pe:KeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJtekyn N (C TTOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

P = const
T
T
p
const
u3o0apa (p = const):
Vv
—=const
T




const

I'paduaeckoe npeacTaBieHre U30MpoIeccoB Ha pV-, pT- u
VT- nuarpammax.

OO0BbEeIUMHEHHBIN Ta30BbIA 3aK0H:

PV _ const
T

const

JJI1 ITIOCTOSHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHleHHble N HCHACBINICHHBLIC IIaphbI. KadgecTtBenHas

3aBUCUMOCTD IINIOTHOCTU W HABJICHUA HACBILICHHOI'O IIapa

2.1.13
OT TEMIepaTypbl, HX HE3aBUCHMOCTb OT 00b&Ma
HACBIIICHHOI O I1apa
BiaxxnocTs BO31yXAa.

2.1.14

OrHocUTENbHAS BIAXKHOCTb:




-

p
HAChIIIapa
(D
p
nap
a
(D
pP
HachIIIapa
(D)
P

nap

(P:

pnapa (T)

pnapa(T)

T)

p HacsbIIrapa (

T)

p HacsbIIrapa (




)

H3MeHeHue arperatHbIX COCTOSIHMM BELIECTBA: MCIAPEHUE

2115 Y KOHJICHCAIUsl, KUTICHUE KUKOCTH
5116 H3meHeHne arperaTHBIX COCTOSHUII BellecTBa: IUIaBICHUE
o Y KpUCTaJUTU3AIUs
2.1.17 [IpeobpazoBanue sHepruu B (ha30BBIX Epexoaax
2.2 TEPMOJVNHAMUKA
2.2.1 TenmoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpenuss sneprus
Temnonepenaua kak crnoco0d W3MEHEHHUS BHYTpPEHHEH
223 sHeprun  0e3  coBepuieHuss  paborel.  KonBekius,
TETJIOTPOBOIHOCTb, U3TYyICHUE
KonuyecTBo TEMIOTHI.
VY neapHas TEIIOEMKOCTD BEIIECTBA C:
Q=cmAT
224 0
cmAT
VY nenpHas Teruiora napoodpazoanus L: Q = Lm.
2.2.5 VY nenpHas TeIuIoTa IaBiaeHus A: O = Am.
VY nenbpHas TeruioTa cropanus Tormaa q: O = gm
2.2.6 DneMeHTapHas paboTa B TEPMOJIUHAMUKE:

A=pAV




PAV

Borunicnenne paboTel 1o rpaduky mporecca Ha pV-

TuarpaMmMe

2.2.7

[IepBbIil 3aKOH TEPMOIMHAMUKH:

Q=4 U12+A12:(U2_U1)+A12

Y




Y

N—

Anna6ara:
Q12:0=A12:(U1_U2):A U




2.2.8 Bropoii 3akoH TepmoanHamMuki. HeoOpaTumele mporiecchl
[Ipunnune! aeiictBus temnosbix MamuH. KITI:
_r] — AE-H.LLHJCI'[ — QHEIF _|Q?5-CJT| — 1_ |Q?£CJ'[|
2.2.9 Quarp --._Ol-[a.l"p QH:E.I."F
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
2210 max 1) = M _ Loy “Ton _ 1 Tion
e — "l Hapmo — =47
Ty Tarp
VYpaBHeHUE TEIIOBOro OaiaHca:
Q,+Q,+Q,+...=0
2.2.11 1




+
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE IIOJIE

DneKTpu3aiusi Ted U €€ NPOSIBICHUS. DJIEKTPUUYECKHUI
3apan. [IBa Bupa 3apsna. DIeMEHTapHbIA AJIEKTPUUYECKUN

3apsan. 3akoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaaa

B3anmopeiictue 3apsanoB. Toueunbie 3apsabl. 3aKOH
KynoHna:
B OJTHOPOJIHOM BELIECTBE C AUICKTPUUECKOMN

MMPOHUITACMOCTBIO

el

d'”'-

B

H'|q:_ 1

11
g1 dmes, 17

F=k

BHCKTpI/I‘IeCKoe none. Ero peiictBue Ha QJICKTPHYCCKUC

3apsabl

Hanpsik€HHOCTD 31€KTPUYECKOTO MOJIS:




E=—"—

qnp06Hblﬁ

HPOOHBI

"

[Tone Toueunoro 3apsna:




OOTHOPOAHOC ITOJIC:

E:COI’lSt .

const.

KapTuns! nMHUN HAOPSHKEHHOCTH ATUX NOJIEN

HOTCHLII/IaJIBHOCTL QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTB IIOTCHIINAJIOB U HaHpSDI(eHI/Ie:
Ap=q (¢1_¢2):_QA¢ZQU-

q(¢




HOTCHHI/IaHBHaH OHEPIruda 3apsaa B OBJIICKTPOCTATHYCCKOM

I10JIC:
W=q¢
"
q¢
A=—AW
.
—AW

IToTenmman SJICKTPOCTATUYCCKOI'O ITOJIA:

_w
d)_q




CBs3b HaHpﬂ)KéHHOCTI/I IOJIAA U Pa3HOCTH IMMOTCHIUAIOB JIA

OJTHOPOJIHOTO AnekTpocTarnyeckoro moyst: U = Ed

[IpuHIUI cynepno3unuu JIEKTPUIECKUX MOJIEH:

E:E1+E2+...,¢:¢l+¢2+...




HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA

E*=0

0
, BHYTPH U Ha MIOBEPXHOCTH MPOBOJHUKA ( = const




318 JIMAIEeKTpUKU B AIIEKTPOCTATUIECKOM noJe.
JInanexTpudeckas MpOHUIIAEMOCTh BELIECTBA €
Konpnencarop. DneKTpoEMKOCTh KOHJICHCATOPA:

c=4
U
C
U
q
3.1.9 DNeKTPOEMKOCTh IIIOCKOTO KOHACHCATOpa

€g,S

C=
d

=eC,

&&




eC

3.1.10

HapaJIJIGJIBHOC COCAMHCHNEC KOHACHCATOPOB:

q=q,+q,+..,.U,=U,=...,C C,+C,+...

Tiapasn

BN




mapasi

IlocnenoBaTeIbHOE COCTUHEHHE KOHJACHCATOPOB:




Toc




3.1.11

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa:




B

2C




3.2

3AKOHBI ITOCTOAHHOI'O TOKA

Cuna Toka:
P
32.1 Af a0
[Tocrosnnsii TOK: I = const
Jns mocTostHHOTO TOKA = It
320 VYcoBusl CyIEeCTBOBAHUS 3IEKTPHUUECKOrO TOKaA.
o Hanpsoxkenne U u OJIC E
3axon OMa 1 ydacTKa LEenu:
=2
R
!
323
R
U
324 DeKTpUYecKoe COIPOTHBIICHUE. 3aBUCUMOCTh

COIIPOTHUBJICHUA OAHOPOAHOT'O IMPOBOAHUKA OT €ro JJIMHBI U




ceueHus. Y JenbHOe COIIPOTUBJICHHUC BCUICCTBA.
l

R=p—

Ps
R
p
S
[

3.2.5 Hcrounuku Toka. DJ1C ucToYHHKA TOKA:
E — ACTOpOHHl/lXCl/l}'l
q

E

CTOPOHHUXCHIT




BHYTpeHHeeCOHpOTHBHeHHCHCTOHHHKaTOKa

3axon OMa 1 ITOJIHOM (3aMKHYTO#) SJIEKTPUYECKOM LIeTu:

E =1R + Ir, otkyzna

1
R
3.2.6 r
E
E.r
= R
3.2.7 [TapannensHoe coeIMHEHNE TPOBOIHUKOB:

I=11+12+..,Ul=02=._,,

1 1.1
——— =t —+..
R R, R,

napaji

Hapami







ITocnenoBarenbHOE COEAUHEHUE IMPOBOJHHUKOB!
U=Ul1+02+ ., 11=12=_,
R =R/ +R,+...

Tocj1

T1oc

3.2.8

Pabora anekrpuueckoro toka: A = [Ut.
3akoH J[>xoyns — Jlenna:

Q=I’Rt

QS




Rt

Ha pesucrope
2

R:Q:A:IZRtZIUtZ%t

QS

3.2.9

MontHOCTh SJICKTPHUYCCKOT'O TOKaA:




Temnnosas MOIIHOCTB, BBIACIISICMAA Ha pE3UCTOPC:

. UF .
P=I'R=—=]JU
R
MoIHOCTh UCTOYHUKA TOKA:
AA
_ ©T. CHIT R )
PE = T =FHrI
r Ar—)

CBO60)IHBIC HOCHUTCIIN QJICKTPUYICCKUX 3apsA10B B

IMPOBOAHUKAX. MexaHNU3MBI MMPOBOAMMOCTHU TBép,ZII)IX

3210 METaJJIOB, PaCTBOPOB M PACILIaBOB IEKTPOJIUTOB, Ta30B.
ITonynpoBoauuku. 1101ynnpOBOJHUKOBBIN U0
33 MAT'HUTHOE IT1OJIE
3.3.1 MexaHnyeckoe B3aUMOJIEHCTBUE MAarHUTOB. MarHuTHoe

nojie. Bekrop  marHutHOM — wHAYKUMH.  [IpuHnmn

CYNEPIIO3UIIMY MAarHUTHBIX I1OJIEH:

- - -

B=B,+B,+...




JIluHMM MHAYKOMU MarHuTtHoro mnojs. KapTuHa nuHui
WHIYKIAH MAarHHUTHOTO OJIA IOJI0COBOTO u

HO}IKOBOO6p33HOFO IIOCTOSAHHBIX MarHuToOB

332

OnbiT Dpcrena. MarHUTHOE MOJIE€ MPOBOJHUKA C TOKOM.
Kaprtuna nuHMA MHAYKIMM MarHUTHOTO TOJISA JITMHHOTO
MpSIMOTO  TPOBOJHUKA W 3aMKHYTOTO  KOJBIIEBOTO

IMPOBOAHUKA, KAaTYIIKHU C TOKOM

3.33

Cuna AMnepa, e€ HanpaBJICHUE U BEJIMYNHA:
F ,=IBlsina

IBlsino
, TJIE 0 — YTOJI MEXTy HalpaBJICHUEM IPOBOTHUKA U BEKTOPOM

334

Cuna Jlopenna, e€ HanpaBJIEHUE U BEINYMHA:




F...=| q | vBsina

Jlop

Jlop

| ¢ | vBsina
TJIe 0L — yroJl MEKIY BEKTOpaMH

S

Vv

4

. I[BI/I)KGHI/IC SapH)I(GHHOﬁ YacCTUIIbI B OJJTHOPOAHOM MAaroHuTHOM
II0JIC

3.4

OJIEKTPOMAT'HUTHAA UHYKOUA

34.1

[ToTok BeKTOpa MAarHUTHOM MHIYKIIUU:
®=B,S=BScosa




BScosa
B

i
R
G

34.2

SBnenue rnekTpoMarHuTHOM UHAYKIMU. DJIC nHayKIuu

343

3aKOH AJIEKTPOMAarHUTHON MHAYKITMN Dapajes:

34.4

O/1C uHIYyKIMH B IPSIMOM MPOBOJIHHUKE JUTMHOH 1,

ABUXKXYIIEMCS CO CKOPOCTBIO

o3

\%

(v 1 {1))




)

B OJHOPOAHOM MArHMTHOM IIOJIC B:
| E; | =Blvcosa

| E

Blvcosa

, TJIE 0. — yTOJI MEKly BEKTOpOM B m HopMasbio

n

K IJIOCKOCTH, B KOTOPOI1 Jie)KaT BEKTOPBI

- o~

[nv




; €CITH

TO

4

| E; | =Blv




Blv

345 [IpaBuso Jlenma
NHIyKTUBHOCTB:
=2
I
L
I
34.6
D
,umm @ = LI

Camounnnykuus. /1C caMOMHIYKIIUU:

E. =—L£L =—LI
At

ol L

L

A f—)

3.4.7

BHCPFI/IH MAarHuTHOTIO IT0JISI KaTYIOKKU C TOKOM:

:L_Iz




LI

3.5

SJIEKTPOMAT'HUTHBIE KOJIEFAHUA 1 BOJIHBI

3.5.1

KonebarenbHblif koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE

KoJieOaHus B UJCATHLHOM KO0JIe0aTeIbHOM KOHTYpE:

i 5 . P "
(g T) =gﬂu-":u'|11|_ E!Zl!'—f.pz |
| J J

A
|

®opmyia TomcoHa:

2w

LC

, OTKyJa

(1) =g, =, cos( ot +@,) =1, cos(ct +g,)

T=2n+vLC




LC

CBsi3p aMIUIMTYABl 3apsja KOHJEHCATopa C aMIUIUTYI0N
CWJIbl TOKa IpU  CBOOOJHBIX  BJIEKTPOMArHUTHBIX

Kose0aHusIX B UCATBHOM KOJIe0aTeIbHOM KOHTYpE:




3aKkoH COXpaHCHHA SHCPIruu B UACAJIbHOM KoJIeOaTeIbHOM

KOHTYpeE:
3.5.2
3.53 BoiHyKIeHHbBIE 3JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc
Ilepemennbii  TOK.  IlpomsBoxcTtBo, mepemada u
noTpeliIeHue IEKTPUUECKOM SHeprun
3.54 - 5 5 ;
cU _H _ U . =.[.I max _ const
2 2 2
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anmnuas
OpUEHTAlMsI BEKTOPOB B JJIEKTPOMATHUTHOW BOJIHE B
BaKyyMe:
E1Blc
E
1
355
B
1
c
356 [Mxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6bITy




3.6

OIITUKA

[IpsMonuHeiiHOe pacnpocTpaHeHHe CBeTa B OJHOPOJIHON

3.6.1
cpene. Toueunslil uctounuk. Jlyd ceera
3aKOHbI OTPa’KEHUS CBETA.
a=p
a
3.6.2
alp
o B T P
3.6.3 [TocTpoenne n300pa>keHHii B INIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
IIpenomiieHue cBera:
n, sina =n, sinf3.
n
1
sina
3.6.4 =
n
2
sinp.

AOGCOTIOTHBIN MOKa3aTelb MPEITOMIICHHUS:




abc

OTHOCUTENILHBIN IT0KA3aTeIIb IIpCIIOMJICHUA:

_n, vy
n =

oT




ny

)

Xon Jydell B mpu3Me.

VI =Va, iy =Mk,
COOTHOIICHHE YacTOT M COOTHOLICHHE UIMH BOJH IIPH
Iepexojie  MOHOXPOMATHYECKOTO CBETa 4Yepe3 IPAHHILY

pazzesna AByX ONTUYECKUX CPENL:

3.6.5




ny,<mn, n,

Oy &
[losmHOE BHYTpEHHEE OTpaKEHHUE.
I[IpenenbHbIN yroi MoJIHOro BHYTPEHHETO OTPAXKEHHS:
1_n

sina, =——=
w nOTH nl

Sino.

oT




Cobuparoriie ¥ pacceuBaronue JHH3bIL. TOHKas JIMH3A.

CDOKYCHoe pacCTOAHUC U OIITUYCCKAA CHUJIa TOHKOM JIUH3HI:

p=l
F
D
3.6.6
F
1
@opmyiia TOHKOH JIMH3bL:
1.1_1
_+_:_
3.6.7 d f F




VBeandeHMe, 1aBaeMoe JIMH30I:

ch_Ifl

f
H d




/1

(?T B

AN,

F\ h
f

k3

B ciyuae pacceunBaronieit JMH3bL:

3.6.8

DO=>F:l0,
D







/1

Xox Jyda, MPOIIEIIIETO JIMH3Y O] MPOU3BOJIBHBIM YTJIOM
K e€ rmaBHOU onTHyeckoil ocu. [locTpoenue n3oOpakeHui
TOYKH M OTPE3Ka MPSIMON B COOMPAIONIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak onTH4Yeckwid mpumbop. I[maz  kak

3.6.9
OITHYECKas CUCTEMa
Wntepdepennust  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOMOJEHUS MaKCUMYMOB U MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HbBIX
KOTCPCHTHBLIX HCTOYHHKOB:
3.6. )
)
MAKCIIMYMBI — A=2m—, m=0,x1.+2.£3,
A
MITHIIMYMET — A=(2m+1)=, m=0,£1,+2.+3
3.6.11 Hudpakums cBera. udpakunonHas peméTka. YcClIoBUE

HAOMO/IEHUsT TIABHBIX MAaKCHMyMOB TPU HOPMAJIBHOM
MaJieHUd MOHOXPOMATHYECKOTO CBETa C JIJIMHOW BOJHBI A

Ha peméTKy ¢ nepuojoM d:

dsing,=mA,m=0,+{—1,+(—2,+(—3, ...




dsing

3.6.12 Hucnepcus cseta
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBO! IV AJIU3M
4.1.1 I'unoresza M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv
4.1.2 dotonsl. DHeprus GoToHa:

E:hv:h—)\Cch




pc

he

Nmnynbe ¢poToHa:

S

hv




413 doroadpdexr. Omwbitet AL CroneroBa.  3aKOHBI
o dhoTorpdekra
VYpaBuenue DiiHmTeHa 17151 hoTodddekra:
Ed)OTOHa = A BBIXO,E[&"‘ EKI/IH max
¢dorona
4.14
ABBIXOMa
_l’_

KUHmax

rae ,




hv

¢ortona

hc

BbIXOJ1a

A

¢oroHa —

BbIXOZA

=hv="Z2
1% y
hc

hv, =-—
p )\Kp




he

KHMHmax

max




eU

3amn

JlaBrieHue cBeTa.
JlaBieHne  cBeTa  HAa  TOJIHOCTBIO  OTPAKAKOUIYIO
MOBEPXHOCTh M  HAa  IOJHOCTHIO  MOTJIOIIAIOIIYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas mozens aroma

422

[Toctrynarer bopa. U3mydenue u moriomeHne GOTOHOB TIPH
nepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUH HA JPYTOM:

he

mr .

hv =|E,-E

1 |
S

423

JInHenyaTpie CIEKTPBI.

CnexTp ypoBHEN 3HEpPruy aToMa BOJIOpPOJIa:

—-1363B
Errzl—'\a-' ”=1:2:3: ---

i

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas mozens siapa ['eiizen6epra — MBanenko. 3apsin

sapa. MaccoBoe uncio saapa. M3oTonsl

432

PaanoakTMBHOCTE.

Anbda-pacnan:




A A 4
bera-pacnan.

DOneKTpoHHBIN B-pacman:

A A 0 . ~
zX2z Y + _je+v,

[To3utponnslii B-pacnan:
AXoAY+ Je v,

FaMMa—H:;nyquHe

433

3akoH pPaaArOaKTUBHOT'O pacliaga:

-t

N(t)=Ng*2T"

()

ITycth m — Macca paguoakTUBHOIO BellecTBa. Toraa




m(t)=m0*2T

m(t)

434

SAnepHble peakuun. JleneHne u CUHTE3 s11ep




YYEBHO-METONUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka, 10 kmacc/ Mskumes I'.41., Byxosues b.b., Corckuiit H.H.; mon penakiueit
[TapdpentoeBoii H.A. AkimonepHoe o0uiectBo «M3aarensctBo «llpocBenienue»

» ®usuka, 11 kmace/ Mskumes I'.J1., byxosnes b.b., YUapyrua B.M.; non penakiueit
ITapdenTreBoit H.A. AknonepHoe o61mectBo «M3natensctBo «IIpocBerienue

» Aknmoneproe obmiectBo «M3marensctBo «lIpocemienne» 3agaunuk mo gusuke 10-11

kitacc / Peimkesuu AT

METOAUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

*CoopHuk 3a1a4 o ¢puzukel0-11 knaccel. Yrmyonéunsiii yposens / [TapdentreBa H. A.
« ®usuka. Pa6oune nporpammsl. [Ipeavernas muaus yuebuukos "Knaccnueckuii Kypce". 10-

11 xnaccer / latanuaa A. B.

* Terpanp ans nabopaTopHbIX padot mo ¢pusuke, 10, 11 k. / [TapdentreBa H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

* https://m.edsoo.ru/7f416194
* http://resh.edu.ru/subject/28/7
* http://class-fizika.ru
* Buptyanbsnbie 1aboparopasie padboThl: https://efizika.ru Equnas komrexius [{OP:

* http://school-collection.edu.ru/collection/ n-t.ru DnekTpoHHas OMOTMOTEKa HAyKa U TEXHUKA!

https://n-t.r









