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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ~ ®enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[TporpamMMa 1o ¢u3uke Aaé€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOTO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1a4yd MPO(PECCUOHAILHOM OpPHEHTAILMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUHM IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxabIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI IJIsi TPOAODKEHHs 00pa3oBaHUS B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUUYECKUM U HH)KEHEPHBIM CTHICIIMATEHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaensorcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOydYaroIIUXCs, OCBOMBIINX
nporpaMmy 10 (U3UKE HA YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yI1yONE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3yJlbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00YUCHUS;

cozepkanue yueOHoro npeamera «Ousukay 1no rogam 00ydeHus..

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENAMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvHX MpOTrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
IPEIOCTaBIAET BO3MOXKHOCTU /Il peaju3alid Pa3IUYHbIX METOJUYECKUX
MOJXOJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommen. lcmonmp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (DU3MKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJECIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHET0 OOIIEro 00pa30BaHMs JOJDKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICIOBAHMSI  WM3Y4YaeMbIX  SIBIEHWW ©  TPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKue KOMIUICKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTpPEeMJICHHS OOYyYaromMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU i1 Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHHne 3TUX 1elield 00ecreunBaeTCsl pPelIeHHEeM CIEAYIOMMNX 3a/4a4d B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENIEHHS TOCTOBEPHOCTHU MOJYYEHHOTO pPe3yJIbTara;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpenmera «®Duszuka» Ha YpOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEIIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCONIIOTHO TBEPAOE TENo, HlealbHasl >KUJIKOCTh, HJCaJIbHBIA TIa3, TOYECUHBIH
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl u3mepeHus
(bu3nYeCKUX BEIMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduKH.

CBoOomHOoe majeHue. YcKopeHue CBOOOMHOTO majaeHws. JIBuKeHHe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTenpHOE (HOPMAJIBHOE), KacaTeabHOE (TAHT€HLIUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETA, WIUTIOCTpAIUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO Tela, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuibpl Ha MajJoM M Ha KOHEYHOM mepemMeleHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKMAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHOBckoe nBXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBpie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOconoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p MEXIy JaBICHUEM M  CPENHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNATEeIbHOTO TEIJIOBOTO JIBHKEHHSI €€ YaCTHIL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



Hynesoe Hawano TepmoauHamuku. (CaMONpou3BOIbHAs — peslaKcarus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENM: HU3Kasg KOHUEHTpAIMs YacTHUll, BHICOKUE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKH IS PABHOBECHBIX IPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3ALUs OMOOPTraHMYECKOrO TOTUIUBA JIJIst
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnabaTHOro mpouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacblllleHHbIE ¥ HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
MJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpallieHus SHEPruu 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux menei. [IpaBmia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOTIEPEYHOr0 CEUYECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHMSI  TEPMOPE3UCTOpAa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibr Jloperra.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHYecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI PEICTABICHUN 00 HACATHHON MOJICNIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSIHOTO U MPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS] TMPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblii  Tpancopmatop. IlpoumsBonacTBo, mnepegaya u moTpediieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnasi oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TeNIeBUCHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmonenne nuatepdepeHunn u 1uppakiiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTUKA, TU(PpaKIMOHHAS pEHIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINH U MOISPU3AIMU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpa3zoBanusi  JlopeHiia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHUYEeCKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTodddexra. YpaBHeHue
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonuel ne bpoia. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE NPOLIECCHI: CHEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  TOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIbI TOKA Yepe3 CBETOAMOJ OT HAIPSIKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunpl cnexktpoB. CiekTp ypoBHEN SHEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccsr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpOcHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAay4yHbId (DAKT, rumnoresa, (hU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusn: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHoro mpeamera «Duzukay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHUIMH  OOy4YarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B UHTEPECAX TPAXKITAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOT0 BOCIIUTAHMS:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBnle Jjornyeckue 1eicTBUA:

CaMOCTOATENFHO  (OopMyNnUpoOBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJISAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUS MTPOOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBbHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSX PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOAWThb APTyMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjIeHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHWMATh  AMOIIMOHAIBLHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax eaTelbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpuu B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMaJieHue, abCoJIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUM, CBSI3b palOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEprud,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTeMaTH4ECKOe BBIpaKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DHEPIUed TEIUIOBOIO IBMXKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, TmepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUSA, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAJKHBIE COOTHOILICHHWA: 3aKOHbI OMa Ui ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CHUIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMiI€l BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMmoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKAa, »JJEKTpUYEecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYEeCKOE JIB)KEHHE, TEIUIOBOE JIBM)KCHHE 4YacTHUIl[ BEIIeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUN, IEIaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIIOKEHHON THIOTE3bI: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, TNpPAKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MUECKO MOJENbI0: Ha OCHOBAHMM aHAIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoumy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKON, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
bu3nuecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojene (u3nyeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MAaTeMaTUYECKU MasSTHHK,
UJeadbHbIA MPYXUHHBIA MasiTHUK, TApMOHUYECKUE BOJIHBI, HJeaTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth yclIOBUS (TPaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, NTOHUMAaTh BCEOOIIMH XapakTep (PyHAaMEHTANbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN U 3HEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (Pu3nyecKkue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HWCCIICIOBAHNE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYHUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPEHHUH, JenaTh  BBIBOJABI 1O  pe3yibTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MaCHOr0 TpyJa MPU MPOBEIACHUN UCCIICI0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIIUXCS TAHHBIX, aHAU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAlMIO U OLICHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U y4EOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied npohecCuOHaNbHONW AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThbI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPOIbI
. bubmuorexa [JOK
11 Hayunslii MeTO O3HAHUS TPUPOBI 6 https://m.edso0.ru/f16b68d7
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hlunamika 10 https://m.edsoo.ru/f16b68d7
N bubnuotexa [JOK
23 Cratiia TBEpAOTO TeNa > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
2 T T 2 1
3 epMoauHaMuka. TennoBbie MalIMHbI 0 https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HePEXOIbI https://m.edso00.ru/f16b68d7
Hroro mo pazneny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DIISKTPHIECKOE Hone 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 | Towit b pasttiibix cpeax ° https://m.edso0.ru/f16b68d7
Wroro no pazueny o4
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuorexa [JOK
>1 Dusieckiit MpakTHiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro 1o pasneny 16
bu6nmoreka [JOK
PesepBHOe Bpems 10 https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Konrpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 Marmutioe e 14 https://m.edsoo.ru/39859¢ef1
bu6mmoreka [IOK
12 DJIEKTPOMATHUTHA MH YKL 13 1 https://m.edso00.ru/39859ef1
Uroro no pazueny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 1
DIICKTPOMATHHTHBIC KONICOAHHA > https://m.eds00.ru/39859¢f1
53 MexaHn4yecKkne U dJIEKTPOMArHUTHBIC 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.4 2 1
Onrriia > https://m.eds00.ru/39859¢f1
Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

Hroro no paszneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckynsipHO-BOJHOBOM Tyain3m 15 bubmmorexa LIOK
' PHYCKYIp Y https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 Duzika aroma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOIO SApa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro o pasneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Uroro no pazueny 12
Pazgen 6. PU3HUYECKHI MIPAKTUKYM
. bubnuotexa [JOK
61 usiieckiit MpaxTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' JeSTEIIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazueny 15
Pe3epBHOe Bpems 10 bubmmorexa LIOK

https://m.eds00.ru/39859¢f1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoTshI padoThbI
pecypcsl
1 dwusuka — pyHAaMEHTATbHAS HayKa O 1 bubnmnorexka HOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblit MeTO IO3HAHUS U METOABI 1 bu6nuoreka [JOK
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 n03Ha11:I/1;1 IPUPOIBI pHa6n}(i[eHHe u 1 Bubmorexa ITOK
PUPOIRL. https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 u3MepeHus (PU3NIECKUX 1 bubmuoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpeHul pruznueckux 1 bubnuorera LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOMN AESITEIbHOCTHU JIOAEH
Mexanndeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4d MEXaHUKHU
8 Pannyc-BekTop MarepuaibHON TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
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€TI0 MMPOCKIMU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunorexa LIOK

9
PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnuorexa [IOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

11 MrHoOBeHHas CKOPOCTh. Y CKOPEHHUE. bubnmnoreka [HOK
[IpsimosHENHOE NBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEHHOTO JIBHXKEHHSI C bubmmorexa [JOK

P A https://m.eds00.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBoOonHOe majeHne. Y CKopeHue

13 ¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD bu6nuorexa [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso00.ru/f738109c
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubmorexa [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxkeHue
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepuoa u yactora bubmorexa HOK

P P ' https://m.eds00.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHE
16 KonTpomnpHas paboTa mo Teme bubnmnorexa [JOK



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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"Kuuemaruka"

https://m.edsoo.ru/1242f32e

IIepsblit 3ak0H HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

but6mmoreka [IOK

17
[Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bu6muoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 B3aumoneiictBue ten. Tpetuiil 3aKoH bu6nmorexa LIOK
Hrrotona https://m.edsoo.ru/57dba505
ITpunnun cynepno3uliuy cuil. Pemenue
20 3ap aqL:{a g }I,/IHMSHGHI/I: 3aKOHOB bubmorexa HOK
A p https://m.edsoo.ru/bdf997fb
Hrrotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJIEHTHOCTH I'PABUTAIIMOHHON U bubmorexa HIOK
. P " https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuita TSKeCTH U YCKOPEHHE bubnuotexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edso0.ru/22757f26
JIBmkeHre HEOECHBIX TEJl U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoteka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
but6mmorekxa [IOK
24 C .3 I'yka. B
113 YHPYToCTH. JaKom 1 yKa. Bec Teia https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [IOK
25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COTIPOTUBIICHUS CPEJIbI https://m.edso0.ru/2cb29676
26 Jasnenue. 'mapocraTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOCOJIIOTHO TBEPJIOE TEJIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubmmoreka [JOK
JIBUKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIBI OTHOCHUTEILHO OCH bubnunorexa LIOK
BpaieHus. [1neqo cuiibl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepaoMy Teny. LIeHTp TsxecTu Tena. bubnuorexa LIOK
VYciioBus paBHOBECHUS TBEPIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubmnoreka IIOK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KonTtponpsHast pabora o Teme bu6mmoteka LIOK
"Tunamuka. CtaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNMnynsc MmaTepuanbHOU TOYKH,
39 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnoreka [JOK
MacC CUCTEMbBI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTPaA Macc
NmMnynbe cuiibl M1 M3BMEHEHUE UMITYIIbCa
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. bubmmorexa [JOK
https://m.edso0o.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMITyJIbca MaTepUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubnuorexa [IOK
MOMEHTA UMITYJIbCA B LICHTPAIbHbIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemenne sazaz https://m.edso0o.ru/f7706d63
36 PaboTa crJIbI Ha MaJIOM M Ha KOHEYHOM bu6nunorexa LIOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrnEe padOTHI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sueprus. Teopema 00

bu6nunorexa LIOK

37 W3MEHEHNH KHHETHYECKOH SHEPT U
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
IToTeHuanbHBIE ¥ HEMOTEHITHAIBLHEIE
38 cwisl. [loTennuanbHas d>Heprus. Bropas Enbmaorexa ITOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboThI HEMTOTCHIIUATBHBIX CHII C
. bubmuorexa [JOK
39 U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPIUn
Vapyrue u He W€ CTOJIKHOBEHUS.
40 N E:;eHHe BeyH If }.],'IFJ'II/I JISI ©OEAIbHOM Bubmorexa ITOK
p pHYy a https://m.edso0.ru/f30f43b6
JKUIKOCTH
41 KonrtpomnsHas padota no Teme "3aKoHbl bu6muoreka [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3zBuTtue npeacTaBieHui 0 IpUPoOJIe
P PP bu6anoreka LIOK
42 TermnoThl. OcHoBHEIE noI0keHUsT MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe ABMKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TENl. XapaKTep ABUKEHUS U bubmorexa LIOK
P L P p https://m.edso0o.ru/c44d02e2
B3aMMOJIEHCTBHS YaCTHIL BEIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
but6mmorekxa [IOK
44 KonnuectBo BemectBa. [TocTosiHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[IIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemienne 3agau bubmorexa [IOK
A https://m.eds00.ru/1531aba5
bubnunoreka LIOK
47 %1 iras. I’
JICAILHBIH 133, L d30BBIC 3aKOHBL https://m.edsoo.ru/1deb2367
48 VYpaBuenue MeHnneneeBa-Kiamnelipona. bubnmoreka [JOK
Penrtenue 3amau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMiiepaTypa. 3akoH bubmmoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuorexa [IOK
IMOCTOSTHHBIM KOJIMUYECTBOM BEIISCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue
51 1/1501? OLIECCOB: i?.gTe Ma, U30X0pa bubnnorexa [JOK
pott ' pMa, pa, https://m.edso00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 MKT
OcroBroe ypasHenue https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
53 P
CHietme sajat https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHe KHHETUYECKON dHEepruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIJIOBOTO JBMKCHHUS
e€ JyacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI bubnunorexa LIOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas padora no teme "OCHOBBI bubmuoteka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bu6nunorexa LIOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapaAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUsI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

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

HyneBoe Ha4yajl0 TCpMOJIUHAMUKHU.

bubnunoreka LIOK
58 C e T
aMOMNpON3BOIbHAS perakcatus T/1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Ta3a B
59 TepMOJMHAMUKE. Y CIIOBUS bubmorexa OK
pMOzL i https://m.eds00.ru/29355001
MPUMEHUMOCTH ITOH MOJCIIN
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPAKECHUE 11 BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
BeIpaxenue 111 BHyTpEHHEH SHEPTHH
61 OJTHOATOMHOT'O HIEAJILHOIO ra3a. bu6nmorexa LIOK
KBasucraruueckre u HeCTaTUYECKHE https://m.edsoo.ru/acbcacls
MPOIIECCHI
OnemeHTapHas paboTa B
62 TepMoanHaMuKe. Berauciaenue padoTs bu6nmorexa LIOK
o rpaduky npoiecca Ha pV- https://m.edso0.ru/741d5738
JTUarpamMmme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHeH sHepruun T/l cuctemsl 6e3 bubmmorexa [JOK
yIp p https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KonBekuusi, TEmI0npoBOHOCTD, bubnunorexa LIOK
U3JIy4YEeHHE https://m.edso0.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bubanoreka LJOK

Tena. Y aeabHas U MOJIApHAaA

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér konuyecTBa TEIUIOTHI IIPU

bub6nmmoreka [IOK

66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubmuorexa [IOK
IlepBrlil 3aKOH TEPMOAMHAMHUKH https://m.edso0.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak
68 Mephl U3MCHEHHS BHYTPEHHEH SHEPTHHU bubmorexa [JOK
P yip P https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bubnuorexa [JOK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIIOBBIX bubnunoreka LIOK
marmuH. KITT https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3Hauenue KITJ. T{uxn bubmmoteka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmunoreka IIOK
72 P
CHicHie sazat https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTICKTHI
73 HCIIOJIF30BAaHUS TCIIOBBIX JBHUTATCIICH. bubmunoreka IIOK
TermoBoe 3arpsi3HEHUE OKPYKarOIIEeH https://m.edso0.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
74 P
CHICHHE a1 https://m.edso0.ru/c8c70432
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
" bubnuotexa [JOK
75 no teme "Tepmonunamuka. TernnoBbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KonTtponbHas pabora o Teme

bubnunoreka LIOK

76
"TepmoauHamuka. TeraoBsie MalTuHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpazoBanue u KOHICHCALIHSL.
77 Wcnapenue u kunexnue. Y aeabHas bubmorexa HOK
p ) https://m.eds00.ru/6f8e6777
TEIIOTa MapooOpPa30BAHUS
HaceimeHHbie ¥ HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHas1 3aBUCUMOCTD IIJIOTHOCTH
Y JIaBJICHUS HACBIIIICHHOTO TIapa OT
78 TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT bubnmorexa HOK
_CPALIPEL https://m.edso0.ru/f5c17d02
00BEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JIaBJICHUS B KUIKOCTU
79 BnaxxnocTs Bo3yxa. AGcotoTHas U bubnuorexa [IOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6anoreka LIOK
80 Pemrenue 3amau
8 https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucranmnmueckue u
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubmmorexa [IOK
P ) P https://m.eds00.ru/20a88a03
KPHUCTaJIIOB
[TnarneHne U KpUCTAIUTH3AITHS.
bu6anoreka LIOK
82 VY nenapHas TEIIoTa IJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
eopmarnmm TBEPIOTO TENA.
Aedop P bubmuoreka [{OK
83 Pactsokenne n cxarue. Casur. Moayiib
s https://m.edsoo.ru/dalaab10
IOnra. [Ipenen ynpyrux nedopmaruii
TemioBoe pacuIipeHue KUIAKOCTEH 1
N bubmuorexa [{OK
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX

KOoJIEOAHMI YacTHI] BEIlECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue suepruu B (ha30BBIX Bu6mumotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunoreka LIOK

86 b 0

DABHCHHE TEIIIOBOTO Daslanca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

clierHe sazad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O0o001eHre U cucTeMaTr3aus 3HaHUH

89 o TCI\I/I[-IG "ArperatHpie COCT;HHH bubmmorexa [JOK

P | https://m.eds00.ru/0b52575¢c
BemecTBa. MazoBbIe IEPEXOIbI
KoHTpoinbHas pabora 1o Teme
90 "ArperaTHble COCTOSTHUSI BEIIECTBa bubmmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
®Da30BbIC IEPEXOIBI
DneKTpu3anus Tei U e€ MpOosiBJICHUSI.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnuotexa [JOK
JJIEKTPUYECKUX 3apsA0B. IIpoBogHuKY, https://m.edsoo.ru/laff445f
TURIIEKTPUKU U TIOTYTTPOBOJHUKU
DneMEeHTapHBIN ATEKTPUUECKUH 3apsi.

92 3aKOH COXpaHECHHSI YJICKTPHIECKOTO bubmmorexa [TOK

p i https://m.edsoo.ru/f49afd24
3apsna

93 Bsaumopeiicteue 3apsaoB. Toueunsie bubnunorexa LIOK
3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746

bubnunorexa LIOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [IpoOnelii 3apsn. JIlunun Bu6muotexa [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MMOJIS. https://m.edso00.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
[TorennmanbHOCTH

97 AIIEKTPOCTATUYECKOTO TouIs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorennumanbHas 3HEprUs 3apsaa B
98 DIIEKT Ij)CTaTI/IquKOI\I/I) nosue Ii'I(I)lTeH na bubmmorexa LIOK
P ] t https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUIECKOTO TTOJIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH TOTCHIIUAIIOB IS bubmmorexa LIOK
P o o https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUIECKOTO TTOJIS

100 [TpyHIMI Cynepno3ULMH bubmuoteka [IOK
JJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/0Ocfe4a6e

bubnmorexa LIOK

101 P

cHicHie sazat https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEpPHO 3apsiKEHHOTO MO

103 00wémy mapa. [Tone paBHOMEPHO Bubmmorexa [IOK

y THape- PABHONED https://m.edso0.ru/f7a665ee
3apsHKEHHONM OECKOHEUHON TIOCKOCTH

104 IIpOoBOTHHUKY B IEKTPOCTATHYECKOM bu6muoreka [JOK
noJsie. Y ClI0oBUE paBHOBECHUS 3apsI0B https://m.edso0.ru/32405eab

105 JIMdeKTpUKY ¥ MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTh bubmmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHACHCcaTopa
[TapannensHoe coeMHEHNE Bu6muotexa [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCAUHEHUE bubnuotexa [JOK
KOHJIECHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHASHCATOpa bubmmorexa [JOK
p p A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B bubnuoreka [{OK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI bu6anoreka LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas padora no teme bubmuoreka [IOK
"DnexkTpuueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA
115 CYIIECTBOBAHUS MOCTOSIHHOTO bubmorexa HOK
ym https://m.edso0.ru/233311b5
ANEKTPUUECKOTO TOKA
bubnunorexa LIOK
116 41 .H
crownnkn Toka. Hanpsokenre u 9/1C https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUTIOIAAHN MOIIECPEUHOT O

cedeHus
119 Y 1espHOE COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bub6nmoreka [IOK
CMELIaHHOE COEIMHEHHE ITPOBOJIHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX bubmmoreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 Pemterite aga https://m.edsoo.ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
xoyns —Jlenna https://m.edsoo.ru/a3605c5c¢
bubnunoreka LIOK
124 P
cHicHie saat https://m.eds00.ru/6761bf0f
MoOmHOCTh 3JEKTPUYECKOTO TOKA.
125 Tel'ILJI'IlOBa}I MO Holsz BBIJIeTIsIEMas Ha bubmorexa LOK
B > B https://m.eds00.ru/99750a6f
pesucrope
bubnmorexa LIOK
126 P
cHicHie saat https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE bubmuoreka [IOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUUECKOMN LETH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
crieHie satat https://m.eds00.ru/3580b679
bubanoreka [JOK
130 M
OTHHOCTL HCTOTHITTE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KonpaencaTop B 1[elH MOCTOSHHOTO TOKA bubmorexa I[JOK
A PEI https://m.edso0.ru/35368f3e
but6mmoreka [IOK
1 P
33 CHICHHE 3aAat https://m.edso0.ru/4410cef0
Pemenue 3agau no reme "llocTostHHBIN bubnuotexa [JOK
134 . \
ANEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "IlocTossHHBIN bubnuoreka [{OK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "I1oCcTOSIHHBIHM bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/eb5d4687
O06o001IeHre U CUCTEMaTH3all|sl 3HAHHIA
137 1o TeMe "I10CTOSTHHBIN 2JIeKTPUUISCKUI bubmorexa HOK
) P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padora no teme bubmuoteka [IOK
"[locTOsIHHBIN 7eKTpUUECKUN TOK" https://m.eds00.ru/1885ddf1
DneKTpuueckas MpoBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPUUCCKHI bubmorexa HOK
p . ' p https://m.edsoo.ru/da794295
TOK B MeTayiiax. CBEpXMpOBOAUMOCTD
DNEKTPUUECKU TOK B pacTBOpPaxX U
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ' https://m.eds00.ru/4b423491
®dapanes s dIEKTPOIU3a
bubnunorexa LIOK
141 i i
DNeKTpUYecKuii TOK B razax. [lna3zma https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DNEeKTpUYECKUH TOK B bu6muoreka [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

[TorynpoBOIHUKOBBIE TPUOOPHI

bu6nunorexa LIOK
https://m.eds00.ru/83622200

145

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3mepenue cuiibl TOKa U HaNPSKEHUS
B 1IeNI1 IOCTOSIHHOTO TOKA IIPU OMOILU
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHus: PU3MUECKUX BEIUYHMH MIPU
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

but6mmoreka [IOK
https://m.edso0.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LIEJIBIO OIIPEIEIEHNUs] MTHOBEHHOMN
ckopocth"

bubmnoreka IIOK
https://m.edsoo.ru/f6292f5f

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHus Mpu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUH"

bu6anoreka LIOK
https://m.edso0.ru/6960b6ef

148

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3yuenue ABuKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuyeHne IBUKEHUS Tela 1Mo
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJyJIIO

bubanoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHMOCTH TE€pHOJIa O0paIeHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH CHJTBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mockoctu" unu "IIpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT
YIPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
PE3NHOBOM 00pa3sIe, OT uX
nepopmanun” ninn "Uzydyenue
JIBYDKEHUS CUCTEMEI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
0110K"

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

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YTJIOBOrO KO3 puireHTa
3aBucumoctu Frp(N)" wnn
"HUccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH INIOCKOCTH € IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"U3ydyeHue IBH>KEHUS Ipy3a Ha Baly C
TpeHueM"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bu6nunorexa LIOK
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"HccnenoBaHue yciloBUi paBHOBECHUS
TBEPAOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYUuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

https://m.edsoo.ru/4a04f4f7

154

DuU3nYeCKUi MPAKTUKYM I10 TEME
"N3mepenne umnyibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJla C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
MMITyJIbCa MPU YIPYTOM
B3aumozeiictun" uinu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

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

155

Du3nUeCKU IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMUYECKOTO MpoIiecca
(peKOMEeH/1I0BaHO HMCIIOIb30BaHKE

1 poBoi 1abopaTopun)" uim
"N3y4yeHue n30X0pHOTro nporecca” uiu
"N3yuenne nzobapHoro mporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

bu6nuorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue ynenbHO# TermnoéMkocTu"
i "UccnenoBanue mporecca

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BeliecTBa' UiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ win "M3yuenue
B3aMMOCBSI3M SHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

157

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHune yaeabHOM TEII0ThI
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomMemenun". Mamepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

bubmnoreka IIOK
https://m.edsoo.ru/6bla23b5

158

Du3HUeCKU IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
U3JTy4EHUs CBETOAMOA" UITN
"N3y4yeHue npoTeKaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uimn
"Pacnipenenenue pazHOCTH
MOTEHLUANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIUHEHUHU
KOHJIEHCAaTOpoB"

bu6nuorexa [IOK
https://m.edsoo.ru/ec424377

159

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HNccnenoBanue cMEIIaHHOTO

bubmuorexa [{OK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpPOTUBIICHUS
npoBoaHUKOB" win "MccienoBanue
3aBHCUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUs"

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaGnronenue aiekTpoiaun3a’ wim
"N3mepeHue 3apsiaa 0THOBAJICHTHOTO
noHa" winu "Uccnenosanue

bubmuoreka [IOK

160
3aBHCUMOCTH COITPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKkTEepUCTUKU Juoaa”
PesepBuebliil ypok. O000IIIEHNE U
161 CI/ICTI;MaTI/I?,Zp WS 3HAHUU 110 TEME Bubmorexa IIOK
" 11" https://m.edsoo.ru/ed017d93
Kunemaruxka
PesepBubIil ypok. O0001IEHHE U
162 CI/ICTEMaTI/I?,Zp WS 3HAHUH 110 TEME Bubmorexa IIOK
"H https://m.edso0.ru/3149956b
"JluHaMuKa
PesepBubIi ypok. O0001IEHNE U
163 CI/ICTEM&TI/BZEI/IH 3HAHUH 110 TEME Bubmorexa LIOK
https://m.edsoo.ru/0f9752ac
"Cratuka TBEpa0TO Tena"
PesepBHrblii ypok. O0001IEHIE U
164 CI/ICTEM&TI/BZP W 3HAHUH 10 TEME BrbmroTexa [IOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAaHEHHUS B MEXaHHUKE
PesepBHbIil ypok. O0001IeHNE H
165 cHCTeMaTHu3allus 3HaHUM 110 TeMe bubanoreka LJOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600ICHHE U
166 CHCTEMATHU3ALUS 3HAHUH [10 TEME 1 Bubmuorexa OK
I https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MalIuHbI"
PesepBHeiit ypok. O600ICHHE 1
CHCTEeMAaTU3alMs 3HAHUH 110 TeMe bubnunorexa LIOK
167 1
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBuebliil ypok. O000IIIEHE U
168 CI/ICTI;MaTI/BZp WS 3HAHUH 110 TEME 1 Bubmaorexa IIOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
169 cUCTEMATH3aIMs 3HAaHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN ANMEKTPUICCKUI TOK
PesepBuebliil ypok. O000IIIEHNE U
170 CI/ICTI;MaTI/I?,Zp s 3HaHI/II;III o teMe "Toku 1 bubmaorexa LIOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeiax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[TPO'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
BzaumopeiicTBre NOCTOSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
pOBOA ' https://m.edso0.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM MH 15078
2 [Tpun pI/IH CyIIepIio3u ISTI?I]K l\fIIaFHI/ITHBIX 1 bubmmorexa [JOK
P UH yHep B . https://m.edsoo.ru/4clabcch
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarsuTtHoe 1oJje MPOBOJIHUKA C 1 bubnmnoreka [HOK
TokoM. OnbIT Dpcrena https://m.edso00.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubmuoreka [JOK
MOJYJIb https://m.edso00.ru/26d9c5ba
bu6anoreka LIOK
5 P 1
cHicHie sazat https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [JOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBieHHE U
7 MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 bu6muoreka [JOK
YaCTHULBI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nojue
but6mmorekxa [IOK
8 P 1
crieHie satat https://m.edsoo.ru/504e98c7
9 PaGora cunsl Jlopenia 1 bubnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
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bu6nunorexa LIOK

10 Pemenne sanaz https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmmorexa [IOK
PP > 114p https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 dbeppomarneTukoB. [I[pumeHnenne bubmmorexa [JOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
nose" https://m.edsoo.ru/5b55c307
14 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEKTPOMArHUTHOM
15 WH nu. [ToTok BeKTOpa MarHuTHOM bubmorexa HOK
JRIHR, P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nmorexa LIOK
16 SAC munyiumn https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.edso00.ru/15abe140
19 OJIC MHAYKIIUY B IBUKYIIIUXCS bubnuotexa [JOK
IIPOBOJHMKAX https://m.eds00.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
bubanoreka LJOK
21 IT J
paBryio Jietta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HWHAYKTUBHOCTHU B LTI ITOCTOAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

but6mmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C bu6muoreka [IOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad1l
but6mmoreka [IOK
25 P
cHieHue satat https://m.edso00.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3anus bubnmnorexa [JOK
3HaHUU 110 TeMe "DieKTpoiuHaMuKa" https://m.eds00.ru/76484025
97 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edso0.ru/8ae09b98
KonebarenpHas cuctema. CBOOOHBIE Eub 10K
28 KoJjeOaHus. ['apMoHUYEeCcKre roJmoteka
5 https://m.edsoo.ru/7c1db385
KoseOaHus
29 Kunemarnueckoe 1 TMHAMHAYECKOE bu6anoreka LIOK
OIMCaHue KojIeOaTeIbHbIX ABIKEHUN https://m.edsoo.ru/87ce9498
DHepreTudeckoe omnrcanue. BoBo
JTUHAMHYECKOTO OIHCAHUS Bub OK
30 FrapMOHHUUYECKUX KOJIeOaHUH U3 nx h::psj?/l/llr?:;si:)lru 163699692
YHEPreTHYECKOTO M KHHEMATHUECKOTO T '
OTTHICAHHUS
but6mmorekxa [IOK
31 A a u Qasa xosebaHmit
MIHTY 23 1 pa3a KoneGaHuR https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTota KoJIeOaHUH.
39 [Teprox ManmbIx CBOOOIHBIX bubanoreka [JOK

K0Ie0aHnil MaTEMAaTHYECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319
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KoJie0aHUH MPY>KUHHOTO MasiTHUKA

33 3aryxaromue KoieOaHus. bu6muoreka [IOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/72e93d09
but6mmoreka [IOK
4 A
3 BrOKOIICOaHHA https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepeHnus "MexaHudecKue
36 KOJICOaHHS B MY3bIKaJIbHbIX bubmorexa HOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTAX
O000I11IeHNE U CUCTEMATU3AIUS
37 3HaHWH 1Mo TeMe "MeXxaHnuecKue bubmorexa HOK
" https://m.edsoo.ru/eb84182f
KoseOaHus
OJeKTpOMarHUTHbIE KOJICOaHusI. bubmuoreka [JOK
38 .
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3apsiia KOHJIEHCATOpa ¢ aMIUIUTYA0U Bubnmorexa [IOK
PAA A P s https://m.eds00.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3IeKTPOMarHUTHbIS
41 Kon}:(;aHI/IIJj[ Brin >1<p CHHBIC bubmorexa HOK
] YR https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B LIETH MEPEMEHHOTO bubmmorexa [JOK
A pEI P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU Bbubmuoteka [IOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOTI0 TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

but6mmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE Brbmrorexa LIOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI
46 Pe3onaHc B dIIEKTPHUECKO LIETH Brbmuorexa LIOK
p H https://m.edso0.ru/087506df
bubnuoreka [IOK
47 P
CHicHie sanat https://m.edsoo.ru/al6836a4
W neanbuniif TpanchopMaTop.
48 HHOI/BBO CTBI(: He(be paqa I/Ip Bubmorexa LIOK
P g > TIepedt - https://m.edso0o.ru/f97418ae
noTpedIeHUE IEKTPUICSCKON YSHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBT ):1 HCHOHBS(;[BpaHHSIp Bubmorexa LIOK
YIARTYP . https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
SKU3HHA
bu6anoreka LIOK
50 P
CHicHie sazat https://m.edsoo.ru/ee6677ed
bu6anoreka LIOK
51 P
CHICHHE a1 https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUU 110 TeME "DIEKTPOMATrHUTHEIE BrbmroTexa [IOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHu4ecKue BOJIHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEepUCTUKH 3ByKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
56 Nudpa3Byk u yaprpassyk. [llymoBoe bubnmnoreka HOK
3arpsA3HEHHUE OKPYKAIOUIEH CPeJIbl https://m.edsoo.ru/7380038f
bu6nmorexa [IOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnnorexa [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 3NEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHHE PIEKTPOMArHUTHBIX bubmmorexa [JOK
p p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeneBuaeHus. Paguookarus. bubmnoreka IIOK
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas pabora no teme bubmuoreka [IOK
"KonebGanus 1 BoJaHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIMHEHHOTO bubnmnorexa [JOK
pacupoCTpaHEeHUsl CBETa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHNE
64 3aKOHa MPSIMOJIMHEMHOTO Bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 Otpaxenue csera. [1nockoe 3epkano. bu6muoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bu6mmoreka [JOK
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OTHOCHUTEJIbHBIN ITOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXEHUS U IPEJIOMIICHUS buGnuorexa [IOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucnepcus
. bubnuorexa [{OK
68 cBera. CIHOXHBII cocTaB O€JIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBet
69 JInn3pl. DOKYCHOE PaCCTOSTHUE U bubnmnorexa [JOK
onTHYeCcKas cuiia JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenune n300pakeHH B JIMH3aX U bubnnorexa [JOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemrenune 3a1a4 Ha MOCTPOEHUE
71 n300 a>I<eHIfI71 OJI ael\I/)ILIX C bubnmorexa HOK
p ’ i https://m.eds00.ru/5a868f09
[IOMOILBIO JTUH3
12 I'ma3 xak onTuueckas cucreMa bubnnorexa [JOK
https://m.edsoo.ru/ecd480a2
Pentenne 3amau. IIpeneinsl
73 vl I/IMCHI/IMOf:[TI/I recl;)MHﬂ MYECKO bubnmorexa [JOK
p p https://m.edsoo.ru/cd174a10
ONTHUKHU
74 CKopocTb cBETa U METOIBI €€ bu6muoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
75
Hucniepeust caeta https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LIOK

https://m.edso0.ru/5fc0c638
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KorepeHTHble HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUSI MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Pemerme a/i2 https://m.edsoi_.[ ru/3061de2b
bubnuorexa [JOK
7 lpumenenue uTepdepertun https://m.edsoé.I ru/668edbc8
bubnuoreka [{OK
80 Jlupaiciuns cera https://m.edsog)_.[ ru/12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
Ha0JII0/IeHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubnuoreka [{OK
82 Peenne 3axas https://m.edsog)_.[ ru/d58c41la
83 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Peenne 3axas https://m.edSO(])_.[ ru/c56¢8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE buomorexa LIOK
https://m.eds00.ru/0b36363d
86 O06o00mIeHNEe U CHCTEMaTH3aITHS bubnuoreka [{OK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bubmuoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIIbHOCTH
89 [locTynarsl cnennanbHOU TeOpUN bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edso0.ru/c56f05cb

[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bubnunorexa LIOK

90
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame IeHHE BPEMEHH M COKpAIlCHUE
JUTHHBI
01 DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM bubnuorexa [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
92 HMITYJIbCOM PEIISITUBUCTCKOM YaCTHIIbI bubmmorexa [IOK
4 p Het- https://m.edso0.ru/b6258ffa
DHeprust MoKos
93 PaBHOBECHOE TEIIOBOE U3TyUCHHE bubmorexa LOK
i https://m.edsoo.ru/f54035a5
bu6anoreka LIOK
4 B
d 3aKoH cmemieHus Bira https://m.edsoo.ru/1c5ff752
95 T'umore3a M. IInanka o kBaHTax. bu6anoreka LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6anoreka LIOK
% DHEprHA M MMITYITEC GOTOHA https://m.edsoo.ru/7fh307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [JOK
CroneroBa. 3akonbl (hoTodPdexra https://m.eds00.ru/8c68e5b9
YpaBHeHHe DUHINTEHA A1
98 dororddekra. "KpacHas rpanuma” bubmmorexa [JOK
- P TparHil https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 HaBnenue cera. OnwiTh [1. H. bubmuoreka [{OK
JleGeneBa https://m.edso0.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] bu6nunorexa LIOK
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https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. JinuHa BoaHbI e

. bubnuorexa [JOK
101 bpoiiiust u pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIU3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckyIsspHO-BOJHOBOH Iyaan3M bubmorexa [IOK
PHYCKYTAP Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubmmoreka [JOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
Cnenuduka U3MEpPEHU B MUKPOMHUPE.
104 COO”I[IH(?HIGHI/I}I Hel())n e enéHH(f)CTeﬁp bubmorexa [JOK
. pedt https://m.edso0.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 Pemenne rpaduueciax sanas https://m.edsoo.ru/e70195bd
N bubnuoreka [{OK
106 Petuetne pacu€THBIX 3a1a+ https://m.edsoo0.ru/ee9b3182
KonTponbhas paboTa no remam: Bub 10K
" non _ HNOJIMOTCKA
107 OCHOBHVCTO ’ K"OpHyCKyMpHO https://m.edso00.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OIBITHI TT0 UCCIIETOBAHUIO CTPOCHHUS
108 aroma. Ilmanera iaﬂ MOJEIb I:lTOMa bubmorexa [OK
. P A https://m.eds00.ru/312b750a
Pesepdopna
but6mmorekxa [IOK
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CniekTp ypoBHEN bu6muoreka [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bubmuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
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https://m.edso0.ru/2288a0c4

113

Hyxnonnas moaens sapa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3ortomnsl.
PagnoakTuBHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJInOaKTUBHOI'O pacaja.
CBolicTBa HOHU3ZUPYIOIIETO
u3iydyeHus. Biausnue
PaAOAKTUBHOCTHU HA KUBBIE
opranusmsl. /lo3zumerpus

but6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl sapa.
Snepnblie peakuuu. AaepHeie
peaktopsl. [IpobseMs! yrpaBiisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
AJIEPHON SHEPrEeTUKH

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MeTobl perucTpanuu u

HCCIICOOBAHUS DJICMCHTAPHBIX YaCTHL.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapronbl, ME30HBI U JIENITOHHI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHAast MOJIENb
aJpOHOB

bu6anoreka LIOK
https://m.edsoo.ru/lac08a5b

117

®u3suka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUPA

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

ITarsl Pa3BUTHA aCTPOHOMMUHU.

bubanoreka LJOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

but6mmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HCCIICIOBaHNI
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PaAHOTEIECKOIIBI bubmmorexa HOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHas aCTpOHOMHUS
Bun 3Bésnnoro neba. Co3sesnus,
121 SIpKHE 3BE3/IBI, INIAHETHI, UX BUIUMOE bubmorexa HOK
P el ’ a https://m.edsoo.ru/aac588eb
IBIDKEHUE
Conneunas cucrema. CoHIie.
122 ConHeuHast aKTUBHOCTh. ICTOYHHK bubmorexa HOK
o https://m.edso00.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31bI, NX OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmmorexa [TOK
| Parcep . P \ https://m.edso0.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3bI TIIaBHOM ITOCJIEA0BATEIIFHOCTH bubmorexa HOK
. a https://m.edsoo.ru/b3ch766¢
BuyTpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEACTABICHUS O bu6muoreka [JOK
MPOUCXOXKICHUH U 3BOToMK ColHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yte — Hama ['anakTuka.
126 Tumne! ramaktuk. YépHble ALIPHI B bubnuorexa [JOK
- ep p https://m.edsoo.ru/7cd10a0a
AIpax TalakTUK
127 Bcenennas. Paciinpenne BeeneHHoi. bubnuorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
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B3phbIBa. PenukToBoe N3JIYUYCHUC

128

Macmrabnas crpykTrypa Beenennoil.
Meraranaktuka

but6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTPOHOMUU

but6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO T10JIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIn
"HUccnenoBanue NEUCTBUAA
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

bubmnoreka IIOK
https://m.edsoo.ru/67361aef

131

Du3nyecKuil MPaKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIbl TOKA'" MU
"OnpeseneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

bu6nuorexa [IOK
https://m.edsoo.ru/fcae91e9

132

Du3NUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
JIEKTPOMAarHUTHOW MHAYKIMH'" WU
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTo nosus"

https://m.edso0.ru/c36658da

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu" win "COopka Moienn
3JIEKTPOMAarHUTHOTrO reseparopa’

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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134

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TPY>KMHHOTO
MasATHUKOB"

bu6nunorexa LIOK
https://m.edso0.ru/5d159d35

135

Pu3N4eCKu IPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKe"

bubnunoreka LIOK
https://m.edso0.ru/a28026bd

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes Mocie0BaTeNbHO COeTUHEHHBIE
KOHJCHCATOP, KaTyIIKY U pe3ucTop"”
nn "UccnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIN
IIEPEMEHHOT0 TOKa"

bubmnoreka IIOK
https://m.edso0.ru/89dc2d90

137

Pu3nUeCcKUl IPAKTUKYM I10 TEME
"N3y4eHue nmapamMmeTpoB 3ByKOBOU
BOJIHBI"

bu6anoreka LIOK
https://m.edsoo.ru/b100661a

138

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKajia v JUH3bI"

bu6anoreka LIOK
https://m.edsoo.ru/42569eal

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIMH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaronUX JIUH3"

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

140

Pu3nUeCcKuil IPAKTUKYM 110 TEME

bu6nunorexa LIOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

"Habmronenue nudpakmmu,
uHTEp(EpEHIINH U MOJIAPU3ALUU
ceera"

https://m.edsoo.ru/8b7ac737

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
doTorpadusM TPEKOB 3apSIKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.edso0.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubmnoreka IIOK
https://m.edsoo.ru/ebh916f82

143

Pu3nUeCcKUl IPAKTUKYM I10 TEME
"HUccnenoBanue cekTpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

bu6nuorexa [IOK
https://m.edsoo.ru/ec651eb8

144

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMETpa”
win "M3yuenue nornomenus 6era-
YaCcTHI] AJTTOMIHUEM"

bu6nuorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HaOnronenus 3BE31HOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha

bubnunorexa LIOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/8b7ac737
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KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBEpHOTO MOIyIapus U
spkue 38€3a61" i "HaOmroneHus B
teneckon JIyHbl, IJ1aHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O000111eHNE U CUCTEMATU3 AL
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

. . but6mmoreka [IOK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
. N https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIeITCIIFHOCTH YeI0OBEKa
O000I11IeHNE U CUCTEMATU3ALUS
147 3HaHui. Posb 1 MecTo Gpu3nku u bubnmnoreka [HOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso00.ru/18f19f7c
KapTHUHE MHUpa
O06o0mIeHre U cucTeMaTr3aIus
3HaHuil. Pose ¢pu3nyeckoil Teopun B
OPMHUPOBAHUH IIPEJICTABICHUN O
148 inlznqerzmoﬁ Ka Tl:IHe MHUPa, MECTO bubmmorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O PUPOJIC
149 O00011eHNEe U CUCTEMATU3 AL bu6nuorexa [IOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui mo TeMe "IuHamuka" https://m.edsoo.ru/2dfbafch
152 O00011eHNe U CUCTEMATU3 AL bubanoreka [JOK



https://m.edsoo.ru/ad6ddeed
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3HaHu# 1o teme "CraTtuka TBEpAOro
Tena"

https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALIMS

. Bubmunorexa IIOK
153 3HaHUN 110 TeMe "3aKOHBI COXPaHEHHUSI nosmoteka I
. https://m.edso0.ru/32a4d1a0
B MEXAHUKE
O0001IeHNE U CHCTEMATH3AIUS Bt LOK
. HOJIMOTEKA
154 3Hanuii 1o Teme "OCHOBI https://m.edsoo.ru/ed440ca8
MOJICKY/ISIPHO-KMHETHYECKOM Teopru” T '
O000I11IeHNE U CUCTEMATU3ALUS By OK
. HOIMOTEKA
155 3HaHU 110 TeMe "TepMoauHaMuKa. } 1
TeIUTOBLIE MALIHHEL" https://m.edso0.ru/c63f7¢10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUU 10 TeMe "ArperaTHble bubnnorexa [JOK
cocTossHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexonr"
O0001IeHNE U CUCTEMATH3AIINS G OK
N HOIHOoTEKA
157 3HaHUM 1O TeMe "DIeKTpUuIecKoe 1
" https://m.edsoo.ru/3bf0def9
oJIe
O00011eHNE U CUCTEMATH3AIINS
N o bubnunorexa IIOK
158 3HaHuH 110 Teme "T1oCcTOsTHHBII 1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUIN TOK
O00011eHNE U CHCTEMATH3AIINS Bt OK
B HOJIMOTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX 1
| https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHWH 1m0 TeMe "MarauTHoe noJie" https://m.edsoo.ru/3b4c06ae
161 PesepBHbIil ypok. O0001IeHHE 1 bu6nunorexa LIOK

cucCTeMaTu3anusa 3HAHWM 110 TEME

https://m.edso0.ru/053e2248
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"DeKTpoMarHuTHas UHIyKIus"

PesepBHeiit ypok. O600ICHHE U

but6mmoreka [IOK

162 cUCTEMATHU3AIA 3HAHUH 110 TEME
° 5 . https://m.eds00.ru/d6310bfd
Mexannueckue KoeOanust
PesepBuElil ypok. O0001IIEHHE U
163 CI/ICTEMaTmZp WS 3HAHUM 110 TEME Eubmaorexa ITOK
" B " https://m.eds00.ru/5e2bb83d
DJIEeKTpPOMarHUTHBIC KOJICOaHUs
PesepBHblii ypok. O60011eHNE U
CHCTEMAaTU3alMsl 3HaHUH 110 TeMe bubmuoreka [IOK
164 "
MexaHn4yecKkHe U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBublil ypok. O0001IEHHE U
165 CI/ICTIe)MaTHSzp WS 3HAHWH 10 TEME Bubmrorexa IOK
" " B https://m.edso0o.ru/52ad1603
Omruka
PesepBubIil ypok. O0001IEHNE U
P P N bubmmoreka [IOK
166 CUCTEMATHU3aIHA 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBubIil ypok. O0001IEHHE U
167 CI/ICTIe)MaTI/BZp W 3HAHUH 110 TEME bubnmorexa HOK
1 . https://m.edsoo.ru/f7c59d38
"KopnycKynsipHO-BOJIHOBOM AyaInu3m"
PesepBHEIiil ypok. O000IIIEHNE U
168 CI/ICTI;MaTI/BE}l,p W 3HAHUH 10 TEME bubnmorexa HOK
" B " https://m.eds00.ru/1f511654
duzuka atoma
PesepBHbIil ypok. O0001IeHNE H
169 CHCTEeMaTH3alusI 3HaHUH 110 TeMe but6mmorekxa [IOK
"®du3rka aTOMHOIO siapa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
170 PesepBHblit ypok. O60011€HE U bu6muoreka [JOK
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cUcTeMaTu3alus 3HaHUM 110 TeMe
"DnemeHThl acTpouzuxu"

https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



https://m.edsoo.ru/2bffb94c




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU
Y TEXHOJIOTHH, B IPAKTUYECKON NEATEIbHOCTH JIIOIEH

10.2

VY4uuThIBaTh TpPaHMIBI NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHaibHasi TOUKa, MHEepLHaabHas CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE
TEJO0, NACAJIBHBIN I'a3; MOJEIN CTPOEHUS ra3oB, KUIKOCTEN U TBEPIBIX TEII,
TOYEYHBIN AIIEKTPUUYECKUH 3apsi1 — MPH PEIICHUH (PU3NIECKHUX 3a/1a4

10.3

Pacnio3naBath (uznueckue siBIeHus (MPoIecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KUHETUUYECKOW TEOpUU CTPOEHUS
BEILIECTBA M DJJEKTPOJAMHAMHUKUA: PABHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMajgeHue Tell, ABWKEHHE 10
OKPYXHOCTH, WHEpILHUs, B3amMOJCHCcTBHE Tel; AudQy3usi, OpOYHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00BEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUH), TEIUIOBOE paBHOBECUE, HCIapeHue,
KOH/JIEHCAIlUs, TUTABJICHUE, KPUCTAJUTH3allMs, KATIEHUE, BJIaXKHOCTh BO3/IyXa,
MOBBIIICHHUE JABJICHUS T'a3a IPU €r0 HarpEBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MMapaMeTpaMu COCTOSIHUS raza B M30IPOLIECCax; JIEKTPU3ALMS Tel,
B3aUMO/ICHCTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHHUE, UCMOIb3Ysl (U3NYECKUE BETUUYHUHBIL:
KOOPJAMHATA, MYTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHUUalIbHAsA JHEPIHs,
MexaHudeckass paboTa, MeXaHHW4YecKas MOIIHOCTb, TpU  OMHMCAHUM
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX
0003Ha4YeHHs] W €IWHUIBI, HaXOAUThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh M3Y4YEHHBbIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIE SBIICHUA,
UCTIONB3YS (hM3MUECKHe BETUYMHBIL: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHss
KHHETHYECKast SHEPTHS Xa0THYECKOTO JIBIDKCHUSI MOJIEKYII,
CpPEHEKBaJI[paTUYHAs  CKOPOCTh  MOJICKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPECHHSISI dHEprus, padbora raza, KOIPGUIMEHT IOJE3HOTO JACHCTBUS
TETJIOBOTO JBUTATEJIS; TIPU OMKUCAHUH MPABHIIBHO TPAKTOBATH (PU3NUECKUIA
CMBICJI MCTIOJIb3YeMBIX BEJIWYWH, WX O0003HAYCHHsI W €IWHUIIBI, HAXOJIUTh
(dbopMyIbl, CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEITMYMHAM

10.6

OnuceiBaTh ~ M3y4YCHHBIC  JJCKTPUYECKHE  CBOIMCTBa  BEIIECTBA |
ANEKTPUYECKUE SBICHUS (IIPOILIECCHI), UCTONB3Ysl (DU3NUCCKUE BEITHMYUHBI:




ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTD IO,
MOTEHIIKaN, Pa3HOCTh MOTEHIIMAJIOB; MIPH OMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYeCKUil CMBICIT HCTIONb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (POpPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

10.7

aHATM3UPOBATh (DU3MUYECKHUE TPOIIECCHI M SBIICHHS, HCIIONB3Ysl (PU3HUYECKHEC
3aKOHBI W TPUHILHUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTrUH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA CHJI, TPHHIUN  PaBHOIPABHS
MHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJIEKYJIIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
OHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DJICKTPUIECKOTO
3apsiia, 3akoH KysoHa; mpu 3TOM pas3iuyarh CIOBECHYI (HOpMyIUpOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHUMUIBI JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTpOMCTB;  pa3iauyaTb  YCIOBUS HMX  0€3011acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON )KU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI 110 HMCCIIEOBAHUIO (DU3UYECKUX SIBICHUN |
IIPOLIECCOB C UCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM; IPH 3TOM
dopmynupoBats npobiaeMy (3a1ady) U TMIIOTe3y y4eOHOTO 3KCIEepUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOT0 000py/10BaHUs, TPOBOJUTH OIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

OcymiecTBisITh MpsiIMblE M KOCBEHHbBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
U3BECTHBIE METO/bI OLEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBatb 3aBUCHMOCTH  MEXIYy (PU3NYECKUMH  BEIMYMHAMHU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHUH; TpU 3TOM KOHCTPYMpPOBaTh
YCTaHOBKY, (UKCHpOBaThb  pe3yibTaThl  IOJYYEHHOM  3aBUCUMOCTHU
¢u3nuecKkux BETUYMH B BUAE TaOiMHMIl W TpadHKoOB, JeNaTb BBIBOJBI IO
pe3yspTaTaM MCCIEN0BaHUs

10.12

Cobmronats paBuiia 0€301MacHOTO TPY/AA MPH MPOBEJICHUN UCCIICAOBAHHH B
paMKax  y4eOHOro  JKCIEpUMEHTa, Yy4eOHO-HCCIEAOBATEIbCKOW |
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1abopaTopHOTro 000pyIOBaHUS

10.13

Pemates pacuérHple 3agauu ¢ SIBHO 3aJaHHON (DU3MYECKON MOJENBIO,
I/ICHOJ'II)SYSI (bHSH‘IeCKI/Ie 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a }’CJ'IOBI/ISI
3aJau BBIOUPATh (PU3UUECKYI0 MOJAEINb, BBIICTATh (PU3HUECKUE BETUYHHBI
u (opmynsl, HeoOXoAauMble AN €€ pelieHHs,, MPOBOAUTH PAcUEThl U
OILICHUBATH peaJIBHOCTB nonyquHoro 3HAYCHUA (I)I/ISI/I‘ICCKOP'I BCJIMYMHBI

10.14

PemraTs Ka4C€CTBCHHBIC 3aga4uu: BBICTpAanBaTh JJOTHYCCKH




HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHH C ONmOpod Ha HM3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh  OpU  pelIeHUMM  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
MHpOpMALlMY, MOJYYEHHOM U3 pa3IMyHbIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyro HH()OpMaIUIo

10.16

[TpuBOANTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOESKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAYyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS 1O (DPU3MKE B MOBCEIHEBHON KHU3HH
Ui o0ecriedeHrs: 0€30MacHOCTH TpU  oOpamieHHH ¢ mpubopamu U
TEXHUYECKUMU YCTPOMCTBAMHU, Ul COXPAHEHHS 370pPOBbS M COOJIIO/IEHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKatolIel cpene

10.18

PaGorate B rpymme C BBIIOJHEHUEM pA3JIUYHbIX COLIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACIATh 00SI3aHHOCTU U
IJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJ€KBaTHO
OLICHMBATh BKJaJ KaXJIOr0 U3 YYACTHUKOB TpyHIbl B peEUICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMepax pojib U MEeCTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuteBaTh T PpaHUIbl MPUMCHCHUA HN3YUYCHHBIX (1)I/I3I/I‘-ICCI(I/IX MoJeTIeH:
TOYCUYHBIN BHCKTpI/I‘-ICCKI/Iﬁ 3apsan, sdaACpHad MOACIb aToMa, HYKJIOHHas
MOZCIIb aTOMHOTIO sA1pa IMpU pCUHICHUA (I)I/I3I/I‘-IGCKI/IX 3aaaq

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKMA M KBAaHTOBOW (U3UKU: dIIEKTpUYECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aUMO/JICIICTBHE MarHUTOB, JIEKTPOMAarHUTHasI HHAYKIUS, JeiicTBUE
MarHUTHOTO TOJIi Ha MPOBOJAHMK C TOKOM U JBIKYIIMICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJIe0aHus u BOJIHBI, PSIMOJIMHEHHOE
paclpoCTpaHEHUE CBETa, OTpaXXEHHE, MpeoMIeHHe, HHTepdepeHuus,
JU(pakuus U MoJIspU3alys CBETa, AUCHEPCUs CBETa, (POTOINEKTPUUECKUI
abdext (pororddexT), cBeToBOE AaBiICHUE, BOSHUKHOBEHHE JTMHEHYATOTO




CIICKTpa aToMa BOoOOpoaa, C€CTCCTBCHHAA u HCKYCCTBCHHAA
pPaaruOaKTUBHOCTDb

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BELIECTBA (BJIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: ANEKTPUUECKUN 3apsij, CUJla TOKA, JIEKTPUUECKOE HAPSHKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuaios, DJC, pabora
TOKAa, WHAYKUUS MarHuTHOro mnoisA, cuia Awmmnepa, cuna Jlopenia,
WHIYKTUBHOCTh KaTYILIKH, YHEPIUs 3JIEKTPUYECKOr0 M MAarHUTHOTO IOJIEH,
NEepUoJl M YacToTa KoJieOaHui B KoseOaTeIbHOM KOHTYpE, 3aps] U CHiia
TOKa B TPOIECCEe TapMOHMYECKMX 3JEKTPOMArHUTHBIX KOJeOaHUH,
(oKyCHOE pacCTOSsHHE U ONTHYECKas cuiaa JMH3bl; I[PU ONUCAHUU
IIPaBWIBHO TPAaKTOBaTh (M3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003HaYeHHs] U EAUHMIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
(bU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

115

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBJICHHUS M IPOLECCHI, HCIOJIb3YS
¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M 4YacToTa CBETa, SHEPrus M MMIyJIbC (POTOHA, MEpHOA IoJlypacnaja,
SHEpPIus CBA3M ATOMHBIX s/iep; MPH ONMCAHUU IPABWIBHO TPAKTOBATbH
(bu3nuecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHULIBI;
yKa3bplBaTh (DOPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JpYTMMH BETMYMHAMH, BBIUUCIISITH 3HAU€HNE (PU3NYECKON BETNUMHBI

11.6

AHann3upoBath (PU3NYECKHUE MPOLECCHI U SIBICHUS, UCIIONB3Ys (pU3NUECKue
3aKOHBl M TPHHLOUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBAaTEIBHOTO U
NapaJuIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aK0H /[xoynsa — JleHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH NPSMOJIMHEHHOIO PpaclpOCTPaHEHUS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHUE
OiiHmTeiHa uia  (QoTorddekra, 3aKOH COXpAaHEHUS DSHEPIUu, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOIo 3apsizia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKkOH pagrOaKTHUBHOIO
pacriaza; mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIpaXEHHWE M YCIOBHS  (IpaHHIbI,  00JacTy)
IPUMEHUMOCTH

11.7

OHpelleJ'ISITB HarpaBJICHUEC  BCKTOpa HWHAYKIOHU  MAardHuTHOI'O T10JI41
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

CTpouTh W ONMHUCHIBATH H300PAKEHHE, CO3aBAEMOE IIJIOCKUM 3€PKajioM,
TOHKOMW JTUH30U

11.9

BEBIOMHATE 3KCHEPUMEHTHI 0 HCCICIOBAHUIO (DM3MUECKUX SIBICHUUA U
MMponecCOB C UCIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynaupoBath podiemMy (3aaady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyI0BaHUS, IPOBOJUTH OIBIT
1 GOPMYJIUPOBAThH BHIBOJIBI




11.10

OCYH_IGCTBJIHTB MpAMbIC U KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘{CCKI/IX BCJIMYMH,
npnu 35TOM BBI6I/IpaTB ONTHMAaJLHBIM CIIOCOD HU3MCPCHUA W HCIIOJBb30BATb
HN3BECTHBIC METOAbI OLICHKH HOFpGH.IHOCTCﬁ H3MepeHHI>i

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBAThH
pe3yiabTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJIE
TaOJIUI U TPaQUKOB, AETaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHUS

11.12

Cobmronats mpaBuia 0€30MacHOTO TPY/AA MPH MPOBEJICHUN UCCIICAOBAHHH B
paMkKax  y4eOHOTO  OKCIEpHUMEHTa, Yy4eOHO-HMCCIIEeOBATENbCKON U
MPOCKTHOM JEATEIBHOCTH C UCIIOJIh30BAHUEM U3MEPUTEIILHBIX YCTPOMCTB U
1ab0paTopHOro 000pyI0BaHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U IPUHIMIILI; HA OCHOBC aHa/IM3a YCJIIOBHA
3aJjaud BbIOMpaTh (GU3UUECKYIO MOJEIb, BBLACIATh (U3UUECKUE BEIUYMHBI
u (opmynsl, HeoOXoAauMble A €€ pelleHHs, MPOBOAUTH Pacd€Thl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAaUeHUs (PU3MUECKOM BETMUUHbI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4du: BBICTpanBaTh JJIOTUYCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  mpuU  pelIeHUMM  y4yeOHBIX  3a7ad  COBpPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM Ui  TIOUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpOpeTallud ¥ TpeJICTaBleHUs] Y4eOHOH M  Hay4yHO-NOMYJISIPHOMN
uHpOpMaLlUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIUio

11.16

OOBSICHATh TPUHIUINBI JIEUCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKHUX
YCTPOWCTB; pa3auyarh yYCJIOBHUS WX 0O€30MacCHOTO HCIOJIb30BaHUS B
MOBCETHEBHOW KU3HU

11.17

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMU, IS COXPAHEHUS 3/J0POBBS M COOJIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymme C BBIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIEHO PACIPESNIATh 00SI3aHHOCTH U
IUTAHUPOBATh JICATCIIBHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBAaTHO
OIICHWBATh BKJIAJ] KaXJIOTO W3 YYACTHUKOB TPYIIBI B  pEIICHUE
paccMaTpuBaeMoii MPoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pasaejaa 3JIEMEHTA

HpOBepﬂeMme IJIEMEHTHI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

1.1

®usnka — Hayka o mpupone. Hayunwle MeTonn
MO3HAHMA OKpYXKaroliero Mupa. Poip sxcnepumenTa
U TEOpHMHM B TpOIecce MO3HAHUS IPUPOJIBL
OKcriepuMeHT B (pusnke

1.2

MogenupoBanue  (U3MYECKUX  SBICHUH U
nporeccoB. Hayunble rumnotessl. ®dusnyeckue
3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMIT COOTBETCTBHSL.
Pore u wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAydyHOM  KApTUHBI MHUpa, B
MPAaKTUYECKON NeATEILHOCTH JIIOJICH

MEXAHUKA

#H#HPart##KITHEMATHUKA

2.11

Mexannueckoe — nBwkeHUEe.  OTHOCUTENIBHOCTb
MexaHuuyeckoro JBmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.12

[Tepemermienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOM
TOYKH, UX HNPOCKOHWH HAa OCH CUCTEMBI KOOpJAWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, HYTH U IepeMelIeHus
MaTepUalbHOU TOYKH OT BPEMEHHU

2.14

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

Kpusonnneiinoe JBUOKCHHUE. PaBHOMEpHOE
JBIKEHUE MaTepUaJIbHOM TOUYKHM IO OKPYKHOCTH.
VYrioBast cKOpOCTh, JUHENHAsA CKOpOcTh. llepuon n
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKECHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Tpaktuyeckue paboTel. V3MepeHne MrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOILIEHUS MEXAY




IIYTSAMY, IIPOUICHHBIMU TEJIOM 3a
IIOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHHH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HyI0. l3yueHwe IBIKEHHS
MIapuKa B BSI3KOHM JKUAKOCTH. V3yueHue IBIKEHHS
Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

##HPar##H# JMHAMUKA

2.2.1

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

2.2.3

Bropoii 3akon HeroToHa 1151 MaTepHaibHOM TOUKH B
uHepuuanbHoii cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.24

3aKkoH BCCMHPHOI'O TAT'OTCHUA. Cuma TSOKECTH.
HepBaﬂ KOCMHYCCKaA CKOPOCTh. Bec tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tela
B )KHJIKOCTH HJTU Ta3e

2.2.7

[ToctrynatensHoe W  BpallaTelbHOE  JIBHKEHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
HUCo

2.2.9

TexHu4eckne yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ JeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrienoBanue yclIoBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIysIbC CHIIBI M U3MEHEHUE
HMITyJIbCa Tella

2.3.2

3akoH coxpaHeHnus umiynbca B MCO. PeaktuBHOE
JBUKCHHE

2.3.3

Pabora cuiiet




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

Kunernueckass 5SHeprusi MaTepUAIBHOM  TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

2.3.6

[TorennmanbHas sHeprus. [loTeHIMATIbHAS YHEPIHS
yIpyro ne(hOpMUPOBAHHOM IPY>KHHBI.
HOTCHL{I/IaJIBHaH 3HepI‘I/I$I TCJ1a B6JII/ISI/I HOBCpXHOCTI/I
Seman

2.3.7

[ToreHnuanbHble U HEMOTEHLUANbHBIE cUilbl. CBA3b
pabOThl HENOTEHUMAJIbHBIX CHI C H3MEHEHUEM
MEXaHUYECKOM SHEpPruu CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU

2.3.8

anyrI/Ie " HCYIIPYTHEC CTOJIKHOBCHUS

2.3.9

TexHudyeckne  yCTpOMCTBA:  JABWIKEHUE  PakKeT,
BOJIOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET

2.3.10

[TpakTuyeckue padboTsl. M3yueHue cBs3U CKOPOCTEH
Tel IpU Heynpyrom ynape. MccinemoBanue cBA3U
paboThl CWJIBI C U3MEHEHHEM MEXaHMYeCKOU
SHEPruy Teia

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#iHPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
4acTHUL BeNlecTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 TeJI U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenbcus
Monens uaeanbHoro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AblcomoTHas Temmeparypa Kak Mepa cCpeaHei

3.1.6 KMHETUYECKOM DHEPruu  TEIUJIOBOTO  JBMKEHUS
yactul rasa. [llxkana remneparyp KenpBrna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanbTOoHa

318 I"a30BbIe 3akOHBI. MI301ITpOIIECCHI B UI€AJIBHOM Ta3e C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoThl. M3mepeHue maccol Bo3ayxa
B KJIacCHOW KoMHate. MccnemoBanue 3aBUCHUMOCTH
MEXIy TMapaMeTpaMH COCTOSHUS Pa3pesKeHHOTro
rasa

3.2

OCHOBbI TEPMOJMHAMMKNA

321

TepmonnHamuueckas CHCTEMA. BnyrtpeHnnss
SHEPIUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
e€ u3MeHeHUs

3.2.2

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
DHEPIUs OJHOATOMHOI'0 UAEAIbHOIO rasa

3.23

Bunsr TeIUIONepe1avuu: TEIIONPOBOIHOCTb,
KOHBEKILIMSA, M3TydyeHue. TermnoéMKOCTh  Tena.
VYnaeneHast  TEIIIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

3.24

[lepBbiii 3akoH TepMoanHamuku. [Ipumenenue
IIEpBOr0 3aKOHA TEPMOAMHAMUKU K H30INPOIIECCAM.
['padrueckast uHTEpIIpETaIys pabOTHI ra3a

3.25

TenmnoBrwie MAaIlIUHBI. [TpuHIUIIBL JIEUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHus sHEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoaumHamuiku. HeoOGpatuMocTb
IPOLECCOB B IpUpone. TeIuioBble JBUTATENN.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKH

3.2.7

TexHuueckue yCTpOﬁCTBaZ ABUTATC]Ib BHYTPCHHETO
CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHIUITHUOHEP

3.2.8

[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

I[NEPEXO/IbI

33.1

[TapooOpa3oBanue u KoHAeHcauus. lcmapenue wu
KUIIEHHWEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCHMOCTH TEMIIEPATypPhl KUTICHHS OT JaBJICHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENIbHAS BIIaXXHOCTh BO3yXa.
Haceliensslii nap

3.3.3

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpuCTaJLIoB. JKuakue

Kpuctayabsl. CoBpeMEHHbIE MaTEpPHUAIIB




[InaBieHne M KpucCTayuM3auus. Y AeiabHAsl TEIIOTa

3.34
riasienus. Cyonumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHnuueckue YCTPOMCTBA: TUTPOMETP u
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
3:36 COBPEMCHHBIX  MAaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAXKHOCTH
BO3/yXa
4 SJIEKTPOAMHAMUKA
###Par#HH#IJIEKTPOCTATUKA
411 OnekTpusanus Ten. OJeKTpuueckuil 3apsa. /[lBa
BU/JIA DJIEKTPUUECKUX 3apsiI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cynepno3uuu.
JluHuy HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pa6ora cui AJIEKTPOCTATUYECKOTO OJIS.
ITorennuain. PasHoCTE TOTEHIINAIOB
4.1 [IpoBOMTHUKKM W AMAPNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MIPOHHIIAEMOCTh
OnextpoémkocTs. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJIeHcaTopa
TexHuueckue YCTPOMCTBA: DJIEKTPOCKOII,
419 AIIEKTPOMETP, AIIEKTPOCTaTUYECKas 3aIuTa,
3a3eMJICHHE  DJIEKTPONPHUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED
4.1.10 HpaKTI/Il.I.eCKI/IC paboThI. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa
#H#Par###TIOCTOSHHBIN DJIEKTPUYECKWI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnosus CYLIECTBOBaHUS MTOCTOSTHHOTO
4.2 42.1 anekTpudeckoro Toka. Mctounnku Toka. Cuma Toka.
ITocTosIHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
4.2.3 DneKTpudeckoe COIIPOTHBIICHUE. VY nensHoe




COIIPOTUBJICHUEC BCIICCTBA

4.2.4

HOCJICIIOB&TGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCAMHCHUC ITPOBOAHUKORB

4.2.5

PabGoTta snextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi renu. KopoTkoe 3amMbIkaHue

4.2.8

OJNEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHas U TNpUMeEcCHas
MIPOBOJIUMOCTh TOJIYIPOBOJHUKOB. CBOMCTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

BJ'ICKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJINTAX.
3J'IeKTpOJ'II/ITI/I‘leCKa$I JUCColuranus. 3J'IeKTpOJ'II/13

4.2.12

DnekTpuuecknii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENBHBIA  pa3psad. PasznmuuHble TUIBI
CaMOCTOATENBHOTO paspana. Monuus. [lnazma

4.2.13

TexHu4eckue ycTpoOMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIIbHBIC
npudopBI, JIIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUSA, BAKYYMHBIH JUOI,
TEPMUCTOPBI u ¢doTope3ncTopsl,
IIOJIYIIPOBOIHUKOBBIN U0/, TaJIbBAHUKA

4.2.14

[IpakTnueckue paboThl. 3ydeHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUSI. HaGnronenue
AIIEKTPOJIA3A

11 KJIACC

Kon
pa3aena

Koanposepsiemoro

JIEMEHTA

HPOBepﬂeMble IJIEMEHTHBI COACPKAHUSA




OJIEKTPOAMMTHAMUKA

4.3

##HPartH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIWA

43.1

ITocTosiHHEIE MAarduThl. BsaumogeiictBue
[IOCTOSIHHBIX MarHuTOB

43.2

MarnutHoe 1osie. BeKTOp MarHUTHONM WHAYKIUH.
[Ipunmun cynepno3unuu. JIMHUKM MarHUTHOM
MHAYKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIUU
I10JISI IOCTOSIHHBIX MAarHUTOB

4.3.3

MarnuTtHO€e 10J€ NPOBOJHMKA C TOKOM. Kaptuhna
JIMHUN TOJA JJIMHHOTO MPSIMOrO IMPOBOJHUKA M
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KAaTYLIKH C
TOKOM. OmbiT  Opcrena. BzaumoneiictBue
MPOBOJHUKOB C TOKOM

434

Cuna Amrmepa, e€ MOJIylIb U HAIIPaBIICHUE

435

Cuna JlopeHnua, e€ Monayib U HamnpabiCHHE.
JBrKeHre 3apsHpKEHHOM 4YacTHUbl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenia

4.3.6

SIBiieHUE PIEKTPOMATHUTHON UHIYKIIUHA

4.3.7

IToTok BCKTOpa MarHUTHOM HHAYKIHUU

4.3.8

OJIC wuHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
nHaykiun Papanes

4.3.9

Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
MPOBOAHUKE, MABMXYHIEMCA IOCTYINATCIBHO B
OJHOPOJHOM MAarHuTHOM IT0JIC

4.3.10

IIpaBuio Jlenna

4311

NunyktuBHOCTh. fIBieHne camowHAykiuu. DJ[C
CaMOUHYKITUU

4.3.12

3Hepr1/1${ MAarauMTHOTIO ITOJIA KaTyIIKU C TOKOM

4.3.13

3HCKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
AJEKTPOMATHUTBI, 3JIEKTPOJBUTATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTULl, MHAYKIIMOHHAS I€Yb

4.3.15

[Ipaktnueckue paboThl. V3ydeHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBus
IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  gBIEHUS ~ DJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHMA 11 BOJIHBI

5.1

#HHPartHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KoneobarensHag cucrema. CBOOOIHBIE KOJIEOAHUS.




'apmonmnueckue kosnebanus. Ilepuon, wyacrora,
aMIUITya ¥ dasza KoyebaHun

5.1.2

IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KOJIeOaHU.
Kunemartnyeckoen  JUHAMHYECKOE  OMUCAHHE
K0J1e0aTEIbHOTO ABMKCHUS

5.14

[IpeBpaimieHre SHEpPruM MpU  TAPMOHUYECKUX
kosebaHusAx. CBs3b  aMIUIUTYAbl  KojeOaHMM
MCXOJIHOM BEJIMYMHBI C aMIUIMTYJaMH KoseOaHuH
€€ CKOPOCTU U YCKOPEHMS

5.15

KomnebarenpHblit KOHTYD. CBobOoaHbIE
AJICKTPOMAarHUTHBIC KOJ€OAHUS B  HACATLHOM
KoJIeOATEeIbHOM ~ KOHTYpe. AHAJOTHS ~ MEXIY
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpAaHCHHA  OHCPIUur B nacalbHOM
KoJIe0aTeIbHOM KOHTYpPC

5.1.7

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.

5138

ITepemennsblil Tok. CHHYCOUJANbHBIN IEPEMEHHBIN
TOK.

5.19

MOHIHOCTI) MNEPEMEHHOTO TOKa. AMHJ’II/ITYJIHOC n
HeﬁCTBYIOHICG 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoiacTBo, mnepepaya U
noTpediIeHne JIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKHUE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN JHEPI'UM. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
KU3HU

5.1.11

TexHuueckue yCcTpoiicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

5.1.12

IIpakTrueckue paboTHI. Hccnenosanne
3aBHCHUMOCTH NE€PHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
HATH OT JUIMHBI HHATH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B LENU U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U PE3UCTOpa

5.2

#HHPart#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.21

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpocTpaHEHUs. [lepuon. Ckopoctb




pacrpocTpaHeHus U JjuHa BOoiHbI. [lonepeunsie u
IIPOJOJIBHBIE BOJIHBI

5.2.2

#H#Par###  Uuatepdepenumss u - audpaxius
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [’ poMKOCTb 3ByKa. BbicoTa
tToHa. TemOp 3ByKa

5.2.4

DJEKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI HM3JIY4YECHHUS
AIIEKTPOMArHUTHBIX BOJH. B3auMHuas opueHTanus
BeKTOpoB E, B 1 v B 351eKTpOMarHuTHOM BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE,
MIpeIoMIICHHE, noJIsIpU3aIus, mudpaxius,
untepdepenimsa. CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[ITkana »MEeKTpPOMArHUTHBIX BOJNH. lIpumeHeHue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pamuocBs3u u TEJIEBUACHU.
Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JUarHOCTUKAa B
TeXHUKE U MEIMIUHE, pajap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

###Par###OIITUKA

5.3.1

[IpsiMonMHEHOE  pacmpocTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyu cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34

[Tonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.35

I[I/ICHCpCI/I}I cBeta. CIIOKHEIN cOCTaB 0€JIoro cBeTa.

[IBer

5.3.6

CoOuparole ¥ paccerBarolve JUH3bL. ToHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTUYECKAs CHUJIA
ToHKOM JnuH3BL. [locTpoeHne wu300pakeHuil B
COOMPAIONIMX U pacCceMBaIONINX JHH3aX. Popmyra
TOHKOH JIMH3EI. YBEJIMUCHHE, TaBAEMOE JTHH30M

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUYECKOU
ONTUKH




Wutepdepenus cera. KorepeHTHbIE HCTOYHHUKH.
538 Ycnosus HaOJIOICHUS MaKCUMYMOB u
A MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTUHE OT

JABYX CI/IH(baSHBIX KOI'¢pCHTHBIX NCTOYHUKOB

HMudpakmus cBeta. dudpaknuoHHas pemeéTka.
539 YcnoBue HaOIIOACHUS TIaBHBIX MAKCUMYMOB IPH
A NaJicHil  MOHOXPOMAaTHYECKOIO  CBeTa  Ha

TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceera

TexHuueckue YCTPOMCTBA: OYKH, nyna,
(doroanmnapar, IIPOCKIMOHHBIN armapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,

53.11

TU(PaKINOHHAS PEHIETKA, TTIOISIPOU]

[IpakTnueckue pabotbl. M3mepeHue noxazaress
5312 HPEeJIOMIICHUS. HccnenoBanue CBOWCTB
h n300pakeHuii B uH3ax. HabroaeHue aucnepcun

CB€Ta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_IBI IMPUMCHUMOCTHU KJ1aCCUYEeCKOM
6.1 MCXAaHUKH. HOCTy.TIaTBI TCOpUHU OTHOCUTCIIbHOCTHU:
' HHBAPpUAHTHOCTL MOAYJd CKOpPOCTH CBC€Ta B

BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCUTENBHOCTD OIHOBPCMCHHOCTH.
. 3aMe,Z[J'IeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprusi ¥ UMIYJILC CBOOOTHON YaCTHUIIBI

CBsi3b  Macchl € DHEprued M HMIIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPIrusi MOKOsI CBOOOIHOM
YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

HH#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka CcBSI3M SHEpPruu
7.1.1 dboTOHa C €ro YacToTOW. DHEPrusi W HUMITYJIBC
dboTtona

OtkpeiThe U uccaenoBanue porodddexra. OnbITH

7.12
A.T'. CroneroBa. 3akoHs! hoTorddexTa

VpaBHenue OiHmTeitHa A GoToddpdekra.

7.1.3
«Kpacnas rpanuna» potorddexra

7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeObenera

7.15 XuMHYecKoe IENCTBUE CBETA

716 TexHuueckue YCTPOMCTBA: (hoTOdIEMEHT,
o (GoTomaTUMK, COHEYHAs OaTapes, CBETOIUOI




1.2

CTPOEHUME ATOMA

721

Monens aroma Tomcona. Onbitel Pesepdopnaa mo
UCCIIEIOBaHMIO CTpoeHUsI aTroma. [1nanerapHas
MoOJIeIb aToMa

7.2.2

[Tocrynatel bopa. HM3nydenwe u morjomieHue
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Jpyro. Buawl crekrtpoB. Crnektp
YPOBHEW SHEPTUU aTOMa BOAOpOAA

7.2.3

BosHoBbie cBolicTBa yactuil. Bonubel ne bpoiis.
KopmyckymnspHo-BonHOBOH nyanmusm. Judpaxius
AJIEKTPOHOB Ha KpHUCTAJIIaxX

724

CrnoHTaHHOE U BBIHY)KIEHHOE  U3Ty4YCHHE.
YCTpoiicTBO M IPUHLIKI pabOTHI Jlazepa

7.2.5

TexHuueckrue yCTpONCTBA: CHEKTPaIbHBIA aHAIN3
(cTieKTpOCKOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertobl HaOIIOICHUS u pErUCTpaLAH
AIIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe paguoaktTuBHOoCTH. OnbITE Pesepdopaa
MO0  ONpEeAeNeHUI0 COCTaBa  PaTUOAKTUBHOTO
uznyyenusi. CpoiictBa anbda-, Oera-, ramma-
u3NMydeHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OTkpbiTHEe mnpoTOHA | HeWTpoHa. HykinoHnHas
mojnens siapa ['eisenOepra — IBaneHko. 3apsin
anpa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacniaf. OJIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. M'amma-uznydenue. 3aKkoH
paZvoaKkTUBHOIO pacnaja

7.3.5

OHeprus CBA3U HYKJIOHOB B siipe. SInepHbIe CUIIBL.
Jedext maccsl sapa

7.3.6

ﬂ)lepHBIe pPCaKkuu. I[eJ'ICHI/IC " CUHTE3 AACP

7.3.7

Snepusiii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[TpoGnemMbl U MEPCHEKTUBHI AIEPHOM IHEPreTHKH.
DKOJIOTrM4ECKHE aCIEKTHI sIIEPHON IHEPTETUKU

7.3.8

DyeMeHTapHble 4YacTUIbl. OTKPBITHE MO3UTPOHA.
OyHAaMEHTAIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHUUecKHe YCTpOWCTBA: JIO3UMETp, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba




7.3.10

[Ipaktuyeckue pabotel. MccrnemoBaHue TpeKoB
qgacTHI] (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnusi, sipKue 3BE3JBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

ConueuHast cucrema. [lmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTAaHTBI M WX CIYTHUKH, KapJIUKOBBIC
wianeTbl. Manble Tes1a COTHEUHOU CHCTEMEI

8.3

Connne, ¢orochepa u armocdepa. ComHedHas
aKTHBHOCTh

8.4

Hctounuk sHeprun CosHIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIiepaTypa, ux
B3aUMOCBs3b. [lnarpaMma «CneKkTpajbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MIOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY TSt 3BE3] IJIABHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHEe CTPOCHHE 3BE3 L.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u »Bosroru CoJHIIa ¥ 3BE3]1. DTanbl )KU3HU 3BE3]T

8.7

Mneunsiii [lyte — Hama T'anaktuka. CnupanbHas
CcTpyKTypa ['anakTuku, pacupeneneHue 3BE31, ra3a
u e, llonmoxxenne u apmwxkenune ConHLA B
INanaktuke. [1nockas u chepuyueckas MoaCUCTEMBI
l"amakTkn

8.8

Tunbl ranmakTuk. PanuoranakTMKHd W KBas3apsbl.
UéEpHbie nbIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennoii, teopust bonbmoro B3peiBa. Moaens
«ropsuer Beenennol». PennkroBoe n3inyuenue

8.10

MacurrabHast CTPYKTypa Bcenennoi.
MerarajiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

1

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (U3HUECKUE SBIICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommumMmn (1)I/I3I/I‘IGCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJIEKYJISIPHON buzuku u TEPMOJNHAMHUKH,
ANIEKTPOJAMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHAIHM3a M OOBSICHEHHS
SIBJICHUA MHUKPOMHpa, MaKpoOMHpa U MeraMupa, pa3inyaTh YCJIOBUS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOmmii xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OTPAHHMYEHHOCTH
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChl,  UCTOJB3YyS  OCHOBHBIE  TIOJIOKEHUS,  3aKOHBl |

3aKOHOMCPHOCTHU

C(l)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA [PUMCHUMOCTU

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbIO: HAa OCHOBAHUU
aHajM3a YyCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4¥, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U ToCTynaThl  (PU3WYECKUX  TEOPHUH  TpH  HCTIOIH30BAHUHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, IPOBOJIUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemarp kadecTBeHHbIE 3ajjaud, TPeOyrOIIME NMPUMEHEHHUS] 3HAHUU U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTHYECKYIO IIEMOYKY PACCyKJACHUU C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bnanenue OCHOBHBIMH MEeTOoAaMH Hay4HOI'O MO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpPSIMbIE W KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIyYE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacHOTO Tpyaa
IIpU MPOBEACHUH HCCIECIOBAHUN B PaMKax Yy4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITETbHOCTH € UCHOJIb30BAHUEM
UMQPOBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopMupoBaHHOCT ~ YyMEHUM  aHaJIM3UpPOBaTb U OLIEHUBATh
MOCTEICTBUS OBITOBOM M IPOM3BOACTBEHHOM JIE€ATEILHOCTH UYeJIOBEKa,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3HIUN IKOIOTUYECKOM
0€30I1aCHOCTH; IIPEICTaBICHUN 0 panMoOHaIbHOM
IIPUPOAONOIB30BaHNUN, A  TaKkKe  PpasyMHOM  HCIIOJIb30BaHHUU
JOCTMKCHUM HAyKH W TEXHOJOTMM JJs JalJbHEHIIEro pa3BUTHSA

4eJI0BEUYECKOr0 OOIIECTBA

OBnazieHne pa3IUYHBIMU crocobamMu  paboTel ¢ HH(OpMaruen
¢u3nueckoro  coaepkKaHUsl €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

10

CpopMHUpPOBAaHHOCT, ~ YMEHHMM  TNPUMEHSTh  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBl [UIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHUYEeCKOW cpejie; JIBWKEHUS

HeOeCHBIX TeJ, DBOJIONNHY 3BE31 U Beemennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pa3aena/t IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
3J1eMeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHKA

MexaHu4deckoe ABUIKCHUC. OTHOCHUTEIILHOCTD

111

MEXaHHUYCCKOI'O JIBMXKCHNA. Cucrema orcuéra

MaTepI/IaHBHaH TOYKa.

E€ pamiryc-BekTop:
Flt)=(x(z) pr)=(z)),

TpaeKTopIIA,

IIepeMEIeHIIS!

1.1.2 - — ~ - -
Ar=r(t))-r(t)=r,-1n=

1
= (Ax, Ay, Az),

MYTb.
CroxeHne HEthlElﬂEHIIfIZ

Ay =4y +

CKopoCTh MaTepuaabHOU TOUKHU:

—p

—#=(v,.0,0.).

Ax ,
1.1.3 v o= —L =X,. @aHAIOTHYHO v, =V, V.=Z,.
=0

CroxeHHe CKOpPOCTell: 0, =0, + 0, -

Beluncienue nepeMeeHys 1 IyTu MaTepuabHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 rpaduKy




3aBUCUMOCTH V(1)

- _  AD .,
YCKD[JEHIIE MAaTEePHATBHOI TOYKIL: a = —L =pu =
t—30

At
114
Au C .
a =—23 =(v,).". aHanorm4Ho a, =(v, ', a.=(v.)
A |y ' ' S o
PaBHOMepHOG HpHMOHHHCﬁHOC JABHXXCHUC!
xX(t) = xg + vyt
X(t)
0
+
1.15

[0)

Uy (t) — vg, = const

(t)




0x

const

PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKCHUE!

x(t)=x,+ U, a*+—ﬂr='r
- o 0 ~

v (t)=uvu, +at

116 a. = const

UJEI - Lﬁl.'f = zﬂ.‘f [IJ _""’-1]

U £
] ] R |
ITp11 JBIDKEHII B OHOM HAIIPABIEHHI IIVIE S = ——

i

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.
Vi

117 lé

Vo o

o0 Xo ‘:

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:




[.r{r} =x, U, f=x +U,cosa-f

5 4

& -

1 ,
V() =y, Ut + ng =1, + U sina- I—STT

1.1.8

KpuBonunerinoe npuxenue. [[BikeHne MaTepuaibHON
TOYKH I10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHUH TOUKH I10 OKPYKHOCTH
21

=— =21V
® = T

2




27o
. LleHTpOCTpEeMUTETHHOE YCKOPEHHE TOYKH:

uc

R
. [TomHOE yCKOpEHHE MaTeprUaTbHON TOUYKH

TBépnoe teno. IlocrynarensHoe 1 BpamarenbHOe

119 JIBUKEHUE TBEPJIOTO TENA
1.2 JANHAMUKA
191 Nuepumansupie  cucteMbl  oTcuérta. [lepBbIil  3aKOH
o Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca Tena. IIIOTHOCTD BellleCTBA:
1.2.2 m

P=7




1.2.3

Cuna. [IpuHIun cyneprno3unuu Cui:

- - -

FpaBHo,aeﬁCTB = Fl + F2+' "

PaBHOJEHCTB




124

Bropoii 3akon HeroTona: juist MarepuansHoit Touku B MICO

-
-

F1 = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
iy Fy
Tperwnit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK:
Fip = —F3
1.2.5
F
12




21

1.2.6

3aKkoH BCEMHUPHOI'O TATOTCHUA: CUJIbBI HNPUTANKCHUA MCEKIAY

TOYCYHBIMU MAaCCaMH PaBHBI

mim;
F=G 72
F
G
R




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCMMOCTbh CHIIBI

TSDKECTH OT BBICOTHI h Haa TIMOBCPXHOCTBIO IIJIAHCTHI

paauycom RO:
_ GMm
" Ry + h)?

mg

(R
0

+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




—kx

Cuna tpenus. Cyxoe TpeHHeE.

Cuna TPEHUS CKOJIBXKCHUSA:

Ep = uN
F
™
uN
1.2.8
Cuna TpeHus MOKos:
E, < uN
F
™
<
UN
Koaddurment tpenus
JlaBneHue:
P=7%
1.2.9

©




1.3

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaluCcHUA:

IM| = Fl, rae | — muiedo cuisl

-

F
131
F
OTHOCUTENILHO  OCH, Tmpoxojasmed yepes Touky O
NEePHEHANKYIISIPHO PUCYHKY
[HenTp macc Tena. LleHTp Macc cuCTEMBbl MaTepHUATbHBIX
TOYEK:
myr, +myry+...
1.3.2 Tpm, =

m; + my+...







B onHOpOAHOM TOJIE TSIKECTH

(g = const)

const)
LOEHTPp MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M, +...=0
1}31 +F,+...=0

HHHPar#H##

3akoH [lackana




1.34
JlaBaeHnue B )XuAKOCTH, Iokosmeiicsa B UCO:
P =po + pgh
p
#H#Par### | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#H#Par### _
1.3.6
P




€CJIH TeNO U KUIKOCTh IokosaTcs B ICO, To

FApx = ngBbITeCH

F
Apx
pgV
YcnoBue miaBaHus Tell
14 3AKOHbBI COXPAHEHN A B MEXAHUKE
NMiynsc MaTepralbHON TOYKU:
p=mv
p
HEHPar#H##
141
m
v
HMirynsc cucTeMsl TeI:
HHHPar#H## -
p=p1tpt..

1.4.2




HHHPar#H##
1.4.3

3aKOH U3MCHECHUS U COXpaHCHUA UMITyJIbCa:

B UCO

Ap = A(pl + pat.. ) = FlBHe]_LIHAt + FZBHeLLIHAt-l_' -




1BHEIIH




At

2BHEIIH

At

B UCO , ecnu

Ap = A(p; +pp+...) =0

A(




, €CITH

- -

FlBHe].LIH + FZBHemH+' e

1BHeIH

2BHENH




PeakTuBHOE NBMKEHUE

{ﬁf

HitHPart Ar X
14.4 PaboTa cuiibl Ha MaJIOM TIepEMEIICHUH:
;1=|§'|-|,if|-c05 a=F, Ax
-(;
D
MOH_[HOCTB CHIJIBI.
€CITH 32 BpeMsI
At
145
At
pa60Ta CHJIBI U3MCHACTCS Ha , TO MOIITHOCTH CHIJIbI
Ad
P=— =F-vu-cosa
ﬁf Ar—l
KI/IHCTI/I‘-ICCKE[H 3Heer51 MaTepHaHBHOﬁ TOYKHU.
mv?  p?
B =57 = om
1.4.6

KHWH




mv

2m

3aK0H M3MEHEHUS KHHETHUYECKOM OHEPTHUU CUCTEMBL

MatepuanbHbix Touek: B ICO AEkun = A1 + A2 + ..

[ToreHmanbHas SHEprus:

JJIA TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

1.4.7

12




lnoTeHn

E
210TeHIl
AE
TTOTEHIT
HOTeHI_II/IaJ'IBHaH OHEPIusa MaTepI/IaJIBHOI;’I TOYKHU B
OIHOPOJHOM II0JIC TSAKECTHU:
EHOTeHu = mgh
E
MOTEHI]
mgh

[ToreHunanbHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOTO
Tena:

kx?
E HOTEHL — T




IIOTEHIT

kx

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HeprI/II/I:
Erex = By + Emre:—m-.

148 B IICO AE,ex = Agcex HEMOTEHIL. CHIy

B IICO AE,ex =0, ecll Agcex HeOOTEHI. CHI 0

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

['apmoHnueckue  KojeOaHWS  MaTepUAIbHOM  TOYKH.
Ammuityna u ¢aza  konebanmii. Kunemartmueckoe
OIHUCaHUE:

x(f) = Asin| @t +o, ).

v () =x'.
151 a(d=(v,), =o' =a +a'x=0,
TZ€ X - CMEILCHUE U3 PABHOBECHS.
JlnHamuyeckoe onucaHue:

ma, = —kx,

ma




—kx,
rae

mao

. 9TO 3HAYHT, YTO

—kx.

OHepreTudeckoe

k=mw
F, = —kx
oIMcaHue

MEXaHWYECKON IHEPTUN):

mu~ kT oon
R R

2 2

CBs3b AMIIIUTY/AbL KoJieOaHui CMCIICHUA MaTepHaHLHOﬁ

TOYKM C AaMIUTHTyJaMud KojeOaHuii €€ CKOpOCTH H

YCKOPEHHUSL:

Upee =0, @ =04

1.5.2

[Tepuon 1 yacToTa KoJeOaHUI:

COXpPaHCHUA




2m 1
T = —_— =

WV
[Teproa Manbix CBOOOIHBIX KOJICOAHHMI MaTEMaTHUECKOTO

MasTHHKa:

T=2IJI
g

[Tepuon cBOOOIHBIX KOJIEOAHUN PY>KUHHOTO MasTHUKA!

m

I3

T=2n

Bremyxaennsle  koneOanusi. Peszonanc. PesonancHas

153
KpUBast
[lonmepeunbie u  mpoAodbHbIe  BOJHBL  CKOpOCTH
pacrpoCTpaHeHUS U ITTHHA BOJHBIL:
v
A=vl =-—
v
A
vT
154
v
[
WuTepdepentus u qudpaxius BOIH
155 3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHASL ®U3UKA

2.11

Mopenu cTpoeHusl Ta30B, JKUAKOCTEH W TBEPABIX Tell.
ITycth TepMoauHamuueckasi cucremMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Torja KOJIM4ecTBO BEIIECTBA
N m

vV=—=
Ny

rIe




— 4Kciio ABOTaJIpo, m — mMacca CUCTEMBI (Tena),
u

U
— MOJISIpHAsI Macca BEIIecTBa
2.1.2 TemioBoe IBMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 BsaumMozeiicTBre yacTuIl BeecTBa
2.1.4 Huddysus. bpoyHOBCcKOE IBUKEHHE
2.15 Monuens uneanpaoro raza 8 MKT
CBsi3b MeXAYy [JaBICHUEM M CpEIHEH KUHETUYECKOU
9HEPrUeil  TMOCTYNATeJBbHOIO  TEIUIOBOTO  JIBMDKCHUS
MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOe ypaBHeHne MKT):
p=-mauv’ zn{m"“r 20z
= — ', = — - = — - o
3 3 L2 3
rae m0 — Macca OJJHON MOJIEKYJIbI,
N
n=—
v
n
2.1.6 _
\Y
N

- KOHICHTpAaug MOJICKYJI




2.1.7

AoOcomoTHas Temriepatypa: T =t +273K

CBs3b TEMIIEpaTypbl Tra3a CO CpEeIHEH KHUHETUYECKOU

3HCpFH€fI MOCTYNATCIIbHOTO TCIJIOBOTO JBHUKCHHA C€r'o

MOJIEKYII:
2.1.8 ] 2
.= | 3 kT
2 2
2.19 VYpaBuenue p = nkT
MOI[GJII) HUACAJIBHOT'O ra3a B TCpMOJUHAMUKCE!
(Vpaprerme Merrereera — Kiareiipona
| BeIpeuKeHHe /U1 BHYTPeHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpimeH
3aIIICI):
RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 M H

BripaskeHe 11711 BHYTPeHHell 3HepIHH 0IHOATOMHO]

raza (IIplIIMeHIIMEBIe (JOPMEI 3aIIIcH):

L‘=%vRT =%‘w _ 3 MR =ve,T= %pV

2

2111

3aKkoH HaJ'II)TOHa AJIg JaBJICHHUA CMECHU Pa3pCKCHHBIX I'a30B:

p=p+pt..




P
2
+
W3omporieccsl B pa3pe:KEHHOM Ta3e C IMOCTOSHHBIM YHCIIOM
MoJteKyl N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
T
2.1.12
p
const

n3zobapa (p = const):

= const

N <




const

['paduueckoe npencrapneHue n3omnpoieccos Ha pV-, pT-u
VT- nuarpamMmax.

OO0beIMHEHHBIN Ia30BbIA 3aK0H:

pV .
T = cons

pVv

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacpllmeHHable ¥ HEHaCHIIIEHHBIS Mapnl. KauecTBennas

3aBUCUMOCTD IIJIOTHOCTH W AAaBJICHUA HACBIOICHHOT'O IIapa

2.1.13
OT TeMmmepaTypbl, WX HE3aBHUCHUMOCTH OT 00BEMaA
HACBIIIIEHHOTO Mapa
BrnaxnocTs Bo3ayxa.

2.1.14

OTHOCHUTENBHAS BIAXKHOCTD:




Prapa (T)

Prapa (T)

(p_

HachlIInapa

M

napa

M

p

HachIIapa

(M)

napa

M

- pHacmLunapa (T) - pHaCbILLlHapa (T)




H3meHenue arperaTHbIX COCTOSTHUM BCIICCTBA: UCIIAPCHUE

2.1.15
Y KOHJICHCAIUsI, KUTICHUE KUKOCTH
2116 N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABJIEHUE
o U KPUCTAJUIU3AIHS
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEPEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TemioBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHyTpeHnHss sHEprus
Termonepenaya Kak Crnoco0 M3MEHEHHs BHYTPEHHEU
2.2.3 sHeprun  0Oe3  coBepmieHus  paborel.  KoHBekius,
TEIUIONPOBOAHOCTD, H3JIyICHUE
KonnuecTBo T€NMNOTHI.
VY aenpHas TEMIOEMKOCTD BEIIIECTBA C:
Q = cmAT
224 0
CMAT
VY nenbHas TerioTta mapooopaszoBanus L: Q = Lm.
2.25 VnenbHas TermioTa miasieHus A: Q = Am.
VY enbHas TEIUIOTa Cropanus Torea ¢: Q = gm
DneMeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV
2.2.6 A

pPAV




Breruucnenne paboTel mo Tpaduky mporecca Ha pV-

JIuarpaMme

2.2.7

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 = AUyp + A1 = (U —Uy) +Ap,

12

AU

12

12

(U




12

Anma0ara;

Q12 = 0= Ay, = (U; — Uy) = AUy,

12

12

(U




AU

12

2.2.8 Bropoii 3akoH TepmoanHamMuki. HeoGpaTumple mporeccs
[TpuHiMne! aeicTBus TennoBbix MamuH. KIT:
2.2.9
MakcumanbHoe 3Hadenue KIIJ. [{ukn Kapno:
.. —T T
2.2.10 MAX N = Vg = == e L.
Taars Taars
YpaBHEHHE TEIUIOBOTO OallaHca:
Ql +Qz +Q3+: O
Q
1
+
2.2.11
Q
2
+




OJIEKTPOJMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.11

OnekTpu3anuss Tea U €€ MPOSBICHUSA. JIEKTPUUECKHUI
3apsaa. JBa Buza 3apsga. DJIeMEHTApHBIA 3JIEKTPUUYECKUN

3apsaia. 3aKoH COXpPaHCHHA SJICKTPHICCKOI'O 3apAaaa

3.1.2

B3aumopeiictBue 3apan0B. Todyeunsie 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIIEKTPUUECKON

MMPOHUITACMOCTBIO

F:k|‘f1|'|:?1 1 _|"_;"1|'1‘1"J

&1 4mes, 17

3.1.3

Onektpuueckoe mone. Ero neiicTBue Ha 3IeKTpUYECKHE

3apsiabl

3.1.4

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

Arpo6usrit




IPOOHBIN

ITone ToyeuHnoro 3apsa:

q
ET:kT_z




OIHOPOJHOC II0JIE:

E = const.

const.

KapruHbl mMHUI HANPS)KEHHOCTU ATUX MOJIEH

3.15

HOTGHHI/I&HBHOCTB BJICKTpOCTaTI/I‘IGCKOFO I10J14.
Pa3HOCTB IIOTCHOHAJIOB 1 HaHp}I)KeHI/IeZ
A1z = q($1 — P2) = —qAp = qU.

12

q(¢

—QA¢




qu.

HOTGHLII/IaJIBHaSI SHEPrud 3apdajia B SJICKTPOCTATHYCCKOM

I10JIC.
W =q¢
W
¢
A=—AW
A
—AW

IToTenmman QJICKTPOCTATUYICCKOI'O I1OJIA:

o=2
q
¢
q
W

CBs13b HaHpH)KéHHOCTI/I OoJIs1 U pa3HOCTH MOTCHLIUATIOB JJIA




OJTHOPOJIHOTO AJieKkTpocTarnueckoro mojsi: U = Ed

3.16

[TpuHIMI CyNEPHO3UIINH SIEKTPUUECKUX TOJICH:

E =E1+E2+,¢ =¢1+¢2+




HpOBOILHI/IKI/I B DJICKTPOCTAaTUUCCKOM I10JIC.
YcnoBue PaBHOBCCHUS 3apsAd0B: BHYTPU IIPOBOAHHKA

Et=0

E
3.1.7
1
0
, BHYTPH 1 Ha MOBEPXHOCTH MIPOBOTHHUKA ( = const
318 JusnexTpuku B JIEKTPOCTATUYECKOM noJe.
JusnexkTpuueckasi IPOHUIIAEMOCTh BEILIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOpA:
q
C=—
U
C
3.1.9
u




eC

DeKTPOEMKOCTB TNIOCKOTO KOHJICHCATOpa!

£€0S
= = &(y

d

&€

3.1.10

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB!:

q =q1+q2+""U1 = U2 =""Cl'[apaJIJ'I_C1+C2+'"




napaut




HOCJ’ICI{OB&TGJ’IBHOC COCIMHEHNEC KOHACHCATOPOB:

1 1 1
U=U+Uz...,q1=q T :C_+C_+...
ocJ1 1 2




T10CJI




3.1.11

9Hepr1/151 3aPsKCHHOT'O KOHJACHCATOpA:

_qU_CUZ_q2
€T 2 2 T 2C

qu




Cu

2C

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuna Toka:
=29
3.2.1 Ay 0
ITocTosaubIi TOK: I = const
s moctosiHHOrO ToKa q = It
329 VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTO TOKA.
o Hamnpsixenne U n O/IC E
3akon Oma 1Sl y4acTKa Lenu:
U
I=—
R
|
3.2.3




DJIEKTPUYECKOE 3aBUCUMOCTE

COIIPOTUBJICHHUE.
COIIPOTUBJICHUA OJHOPOJHOI'O NPOBOJAHHKA OT €TI0 JJIMHBI U

CCUCHUA. YIIGJ'IBHOC COIMPOTUBJICHHUEC BEIICCTBA.

R l
R
3.2.4 p
S
I
Uctounuku Toka. J/]C uCTOUHMKA TOKA:
E — ACTOpOHHI/IXCHJ'[
q
E
3.2.5




CTOPOHHUXCHJT

BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3axon OMa A1 TOJTHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTH:

E =1IR + Ir, orkyna

Rr
3.2.6

E

E.r
= R
HapaHHCJ'II)HOC COCANHCHUC HpOBOI[HI/IKOBZ
I=11+12+...,Ul=U2=..
1 1 1

3.2.7 =—4+—+..

R napaJtin R 1 R 2




mapani




HOCJICIIOBaTeJIBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=..,
Rl‘[OCJI = R1 + R2+...

nocia

3.2.8

Pab6ota snekrpuueckoro Toka: A = [Ut.
3akoH [[>oyins — Jlenna:
Q =I*Rt




Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MomHoCTb SJICKTPHUYCCKOT'O TOKaA:




AA
P=— =1IU
At Ar—l
TerutoBast MOILIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

-
-

2y U
P=PR=—=IU
R
MOH_[HOCTB HCTOYHHKA TOKa.
MET CHOL
p=""= =EI
At

3.2.10

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUICCKUX 3apsga10B B
IMPOBOJHUKAX. MexaHnu3Mbl IIpOBOAMMOCTHU TBépI[BIX
MCTAJIJIOB, PaCTBOPOB H PACIINIaBOB J3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [1oynmpoBOAHUKOBBIN U0

3.3

MAT'HUTHOE I1OJIE

33.1

MexaHHuueckoe B3aMMOJEUCTBUE MardHuToB. Mar"HuTHoe
nosne. Bektop  marHuTHOM — umHaykuumu.  IIpuHnun

CyNEPIIO3UIUN MarHUTHBIX IOJICH:

B = B1 +B2+




JInaun HHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHUI
HHIAYKIOHUN MAar"duTHOI'O I1O0JIA ITIOJIOCOBOTO u

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

3.3.2

OmnbIT 9pCTCI[a. MarauTHoe mnoJjie IMpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUN HHAYKOUHW MAr"iuTHOrO IoJjd AJJIMHHOTIO
[IpsAMOIro IIPpOBOAHHKA u 3aMKHYTOI'O KOJBbLCBOI'O

IMPOBOAHUKA, KAaTYIIKHN C TOKOM

3.3.3

Cuna Amnepa, e€ HalpaBJIEHUE U BEJIMYUHA!

F, = IBlsina

IBlsina
, TJIE 0L — YTOJI MEXK/y HalpaBJICHUEM MTPOBOIHUKA M BEKTOPOM

-

B

334

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

Fnop =l q | vBsina




Jlop

| gl vBsina
i 0. — Yol MEXy BEKTOpaMu

>

v

. Z[BI/I)KCHI/IC 38.p$[)KCHHOI>i YaCTULIbI B OJHOPOAHOM MAaroHuTHOM
IIOJIC

3.4

OJIEKTPOMATHUTHAA MHAYKIOUA

34.1

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH:

® = B,S = BScosa




BScosa

B

Z
4
G2

34.2

SIBienue anexkTpoMarHuTHOM UHAYKIMU. DC uHAYKIIMN

3.4.3

3aKOH 3JIEKTpOMarHuTHOM MHAyKiuu Dapajes:

AD

E:__

v P

Af—0

3.44

.f
\% v, )
-f,- !

O/1C nHAYKIMK B IPSIMOM MTPOBOJAHUKE JJTUHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

v

(;LE)




)

B OJJHOPOJHOM MAarHUTHOM 1moJie B:
| E; |= Blvcosa

Blvcosa

, [JIE 0. — YTroJI MeX1y BEKTOopoM B 1 HOpmalibio

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

-
-

luv

; €CIIn




TO

Blv

1

| E; |= Blv

345

[TpaBuno Jlenna

3.4.6

NHAYyKTUBHOCTD:




L= )
T
L
|
@
, umu @ = LI
Camounnykuus. IC caMOMHAYKITNU:

AT
Eﬂ:—L—L =-II
Ar —

347

3H€pFI/I5[ MAarauMTHOTIO ITOJIA KaTyIIKU C TOKOM:

W_L12
L=

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

351

Koneb6arenbupiii KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/Iﬂ B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[ q(t)=q,.sin( ot +@,)

11['{] =q;=mjmms['mr+q}ﬂ:] =] __ cos(af +q,)

®opmyina ToMmcoHa:

T = 2nVLC
T
2
LC
, OTKyJ1a
21 1
w=—-—==—
T LC
w




2

LC

CBs3p aMIIUTYABI 3apsja KOHAEHCAaTopa C aMIUIMTYA0H
CHJII TOKa TMpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KoJ1e0aHUsAX B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE:

Fooe = —_

C))

3aKkoH COXPAHCHUA SHCPTHUU B UJCAJIBHOM KoJie0aTeIbHOM

KOHTYpeE:
3.5.2 P
353 BbIHyX1€HHBIE 3IeKTpOMarHuTHbIE Konebanus. Pesonanc
Ilepemennbit  Tok.  IIpomsBoxcrtBo, mepemada U
noTpeOIIeHNe SIEKTPUIECKON Y HEPTHA
o cu® L' _cu’_ LI
+ = e = EE — const.
2 2 2 2
355 CaoiicTBa ANEKTPOMAarHUTHBIX BOJIH. B3aumnas




OpUEHTAIsl BEKTOPOB B JJIEKTPOMAarHUTHON BOJHE B

BaKyyMe:
E1lBlc
E
1
B
1
C
356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 IIpssMOonMHENHOE pACIpPOCTPAaHEHHUE CBETa B OJHOPOJHOMU
cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPaKEHUS CBETA.
a=p
o
3.6.2

alp

S




3.6.3

[Toctpoenne n300pa>keHMiA B TUIOCKOM 3€pKaiie

3.6.4

3aKOHBI IPEJIOMIIEHUS CBETA.

[Ipenomnenue cpera:

nysina = n,sinf.

sino.

sinf.

AOGCOIOTHBIN MMOKa3aTesb MPEIOMIICHHUS:
c

Nasc = ;

abc




OTHOCHUTEIBHBIN MOKa3aTEeIb MTPETIOMIICHUS:
Ny 1M

1 V2

nOTH

OTH




Xoq J1y4eil B Ipu3Me.
1"1 = 1"2 . H].}']. = ”2}'2
COOTHOIIEHHE YacTOT W COOTHOLIEHHE JUIMH BOJIH MpU

nepexoae MOHOXPOMATHUUCCKOTO CBETa 4YEpPE3 TIpaHUNY

paszzesna AByX ONTUYECKUX CPEJL:

nH,<mn )

ny

unp

ITonHOE BHYTpEHHEE OTpasKEHHE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUS:

, 1 n;
Sinay, = =—
Noru nq

365 | Ging

p




3.6.6

Coluparomue ¥ paccewBaromie JIUH3BI. TOHKas JHH3a.

(I)OKYCHOC pacCToOAHUEC U ONITHYCCKAA CHUJIa TOHKOH JIMH3HI:




3.6.7

dopmyJsia TOHKOH JIMH3bI:

L,
d

|~
| -




VBenuueHue, 1aBacMoe JIMH30M:

| fl

r=—=
H

| f 1
d




d T
! \\F
F\ h

f

k4

B ciryuae paccenBaronieit JIMH3bL:

3.6.8

1
DO = F =—0,
D




| i

Xop Jiyda, IPOLIEIIETO JIMH3Y MO POU3BOJIBHBIM YIVIOM
K e€ rmaBHOU onTHueckoi ocu. [Toctpoenne nzobpaxeHuit
TOYKH M OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTCMax

dotoanmapar kak onTHYecKkui mnpubop. Ima3z  kax

3.6.9
ONTHYECKAsl CUCTEMA
Untepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHUKHU.
VYcnoBust HaOMIOJEHHUS MAaKCUMyMOB M MUHHUMYMOB B
3.6.

UHTEeP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(DA3HBIX

KOTCPCHTHBIX HCTOYHUKOB:




MAaKCIIMYMET — A=2m—, m=0,£1,+£2 £3 |

vl
MITHIIMYMEI — A= 2m+l_];, m=0+1+2 +3__

)

3.6.11

Hudpakuus csera. JuppaknuoHHas pemeérka. YcCloBHE

Ha6J'IIO,I[€HI/Iﬂ IIaBHBIX MAKCHUMYMOB IIpd HOPpMAaJIbHOM

NaaCHU MOHOXPOMATUYCCKOIO CBCTa C I[HHHOﬁ BOJIHBI A

Ha petéTKy ¢ nepuoaom d:

dsing

dsingg,, =mA,m=0,+/-1,+/-2,+/-3,..




3.6.12 Hucniepcus cBera

KBAHTOBAS ®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

41.1 ['mnore3a M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv

®dotonbl. DHEprus GoToHa:

hc
E=hv=—=pc

A
E
hv
A
hc
412
pc
Nmnynbe ¢poToHa:
_E _h h
P=C=C ™2

©




hv

413 ®oroadpdext. Ompitet  A.I.  CromeroBa.  3aKOHBI
o doTtorddexra
VYpaBHenue DitHiTeitHa 1151 porodpdexra:
Ec])0T0Ha = ABbIXOAa + EKPIHmaX'l
4.1.4

dorona




ABBIXOIa

+
KHHMAax
raoe,
hc
E(l)OTOHa =hv = 71
¢doToHa
hv
A
hc
hc
ABbeoga = thp = ﬂ_
Kp

BbIXOJa




hv

Kp

Kp

hc

KHHMax

2
mv max

2

eU3al'[




eU

mv

max

3amn

4.1.5

JlaBneHue cBerta.
JlaBienue  cBeTa  Ha  MOJHOCTBIO  OTPaKarolIyro
MIOBEPXHOCTb WU Ha  IOJHOCTBIO  IOIIOLIAIOIIYIO

MMOBEPXHOCTh

4.2

OU3NKA ATOMA

421

[Imanerapnast MoaEenb aTOMa

422

[Toctynatel bopa. M3nydenue u noriomenue GOTOHOB MPU
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:

e |, -E

mn .

hv

m
“mm

4.2.3

JInHenyaTpie CIEKTPBI.

CnexkTp ypoBHEHN 3HEPTrUU aToMa BOJOPOIA:

—13,63B
E =——

" , n=123, __.

F

Iy

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas mozens siapa I'eiizenGepra — MBanenko. 3apsia




sapa. MaccoBoe unciio sapa. M3otomnsl

43.2

Pa,[[l/IoaKTI/IBHOCTB.

Anbda-pacnan;
A A4 4
7X—75,Y + ,He

bera-pacnan.

DNeKTpOHHBIN B-pacma;

A A 1] -
X7 Y + je+v,
[To3uTpoHHBI B-pacna:
A A Oz | .,
s X—=0Y + Jé+ v,

raMMa'I/ISJ'Iy‘leHI/IC

4.3.3

3aKkoH paarOaKTHUBHOI'O pacliaaa:

-t
N(t) = Ny % 2T

N(t)




HYCTB m — Macca paaruOaKTHBHOI'O BEIICCTBA. Torua

-t
m(t) =mgy*2T

m(t)

4.3.4 Snepusle peakuuu. [lenenve u CUHTE3 SAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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