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(yrmyOneHHBIN YPOBEHB)
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CPOK peanu3aluu IporpaMMsl — 2 roaa



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no npeametry «®Pusukay (yriayOJeHHBI YpOBEHb) Ha YpPOBHE
cpenHero o6miero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TOJIOXKEHHM H
TpeOOBaHMI K Pe3ysIbTaTaM OCBOCHUS OCHOBHOM 0Opa30BaTeIbHOW MPOTPaMMEI,
npencraBieHHbix B ®I'OC COO, a Takke ¢ yuéroM (denepanpbHOU padboueit
nporpamMmbl  BocniuTanus W KoHuenmuu mnpenogaBaHus ydeOHOro TmpenMera
«Dduzuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit dexaeparum,
peann3yIonmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpenensier 00a3aTeIbHOE MPEIMETHOE CO/IepKaHUeE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEILHOCTh U3YUCHUSI TEM U Pa3eiioB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIMUXCH.
[Iporpamma mo ¢usuke Aa€T MNPEJACTaBICHHE O LENAX, COJEpkKaHWUU, OOuIeH
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOMMXCS CpelCTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEHM KaXIabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (DU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE HaA YpPOBHE CpelHero oOiiero oOpa3oBaHUs Ha
YTIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma no gu3HKe BKIIOUYACT:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBIsACT BO3MOXKHOCTH JJISI pealii3alldd  Pa3JIMYHBIX METOANYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmgeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMH CBOWCTBaMHU. M3yueHwue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HuKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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 cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanoiaracT HCMOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HakOMCTBO C IIUPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiepkaHus MPorpaMMebl 1Mo (PU3MUKE JTOJBKHO ObITh MOCTPOCHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHUCTEMAa CaMOCTOSITEIbHOTO YYEHHMYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs au60 B koHue 10 m 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHMUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena 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 OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
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:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, pa3BUTUE HX HMHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

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

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca QUK Ha YPOBHE CpeITHETO 00IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHWE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 OOBICHEHUS
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
bu3nueckoil MoJenH, aJeKBaTHOM YCJIOBUSIM 3aJaud, B TOM YHCIE 3aJad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUEeCKUX OSKCIEPUMEHTOB, aHaliM3a W HUHTEpHpeTanuu  uHbOopMaIu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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 nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboT SBISETCI PEKOMEHIOBAaHHBIM, YUWUTEIh JENaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupojae. HayuHsiil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TpaHULIBl €ro NpuMeHuMocTu. Puznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne Ccwibl TOKAa W HampsDKEHUS B LENH IOCTOSHHOTIO TOKa IpU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JBH)KEHHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKUHUA HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxkeHue 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
OKPY)KHOCTH. YTJOBas M JIMHEWHasi ckopocTh. [lepuon u 4vactora oOpalieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBUKEHUE CHapsAOB, LEMNHbIE, IIeCTepEHYAThIE W PEMEHHBIE MeEpenayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E 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, TPAEKTOPUH, CKOPOCTEH NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

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

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

W3yyenue nABMXKEHHMsS Tena, OpOIIEHHOro Topu3oHTaibHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MmapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropou 3akoH HeroTOHA 1151 MaTepraibHOU TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi 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 cOnpOTUBIECHUS NpPU JBHKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU 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 TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



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

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHus MO BETWYUHE YIIIOBOro Koddduimenta
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTymarenbHoe W BpaliaTelbHOE JBHXKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4yeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHILUTEVH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJd, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

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 cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MPU COBEPIICHUN PadOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiyiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE STHX



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 JBHKYTCSI XaOTUYECKU U HE B3AMMOJECHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

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

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KAaK CPEIHWE 3HAYEHHUS BEJIWYHH, OMUCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakeHUE JJi1 BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Boruucienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA Ul  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUTaTenei. TerioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHHE y/AENIbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

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. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacpblllleHHBIE W HEHAChIIEHHbIE 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. AOCOIIOTHAs U OTHOCUTEIbHAS BIIaXKHOCTD.

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

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

TemnoBoe pacimupeHue XUIKOCTEH U 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 TEIIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEpUAIbI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHUs BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENJIOTHI IIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUSA DJIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE DIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMANIOB ISl DJIEKTPOCTATUYECKOro mojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNM HanpsHKEHHOCTH OTUX TOJeH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IUIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TET.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AeKkTpuyeckux nenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenune IJIC. KopoTkoe 3aMbIKaHHE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTHUBJICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

HccnenoBanue 3aBUCUMOCTH MOJIE3HONM MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajies s SIEKTPOIU3A.

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

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCUMOCTH  CONIPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazfenax  «YUYEHUYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, N3MEpPUTENbHbIE TPUOOPHI, UPPOBasi 1a00paTOPUSI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHNUE U KAITUJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, 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 (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B BemecTse. DeppoMarHeTuky, rmapa- U JIMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHMA  WMHAYKOWM ~ MAarHUTHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO 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], 3aIUTa OT AJEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOHN (METHON) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JTMHAMHUYECKOE OIKMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[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 BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC 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
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaAIbHON MO/IENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HUTSIHOTO U MPYXUHHOTO
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 BHIHYKIEHHBIX KOJICOAHHIH.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs YJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 3IeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBaHre  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHblii yroa MoJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cdepruyeckod JIMH3BI OT €€ TE€OMETPUU M OTHOCUTEIHHOIO
MOKa3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KilaccuuecKux
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

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.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeoMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

Halmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctymatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaao [lmanka Ha ocHOBe HcciienoBanus Gorosddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

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.

Yuenuueckuii 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.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. JlepexT maccsr sapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
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€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
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
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
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 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, 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
TOXIE€CTBO. BEKTOPBI M MX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPONE, DSKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€JA, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMUYECKOW PpEIIETKH, CHEKTpalIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3IIEKTpOJBUTATENb SIKOOH, reHepaTop MEpPEeMEeHHOTO TOKa, MHAYKIMOHHAS TeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAst DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHU3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN €A TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aAKTyaJlM3UPOBaTh 3ajJauvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
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 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGOpMaK (HU3HUUYECKOr0o COJepKaHUs
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP’KaHUS B PA3IMUYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIICHHE Ha Yypokax (U3UKK M BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud 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 METO/bl COBMECTHBIX ACUCTBHHA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha 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 padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOr0 y4YaCTHHUKAa KOMAaHIbl 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  TBOPYECTBO U BOOOpakeHUE,  OBITH
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpEIHEro oOmero oOpa3oBaHusi y OOydaroUIuxcs

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 TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHXKCHUIO 1IETTH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMAaTU3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEPJOE TEJI0, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOT0) Tea, UACaNbHBIN ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE IIPOLECCHl U SBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3aKkOoHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUS] HUMIYJbCa H
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3Ys
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KHUHETHYECKOM
JHEPruer TENIOBOro JBHKEHHS €ro YacTHUL, CBSA3b JIaBJICHUS WUIEATBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, yKa3blBaThb  yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, NPHUHLMI CYHEPHO3ULNN SIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apanes 11 31€KTpoIIn3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CHUJIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoylIoTHasl TeMIeparypa Tena, paboTa B Te€pMOJMHAMUKE, BHYTPEHHSsS
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT 3JEKTPOCTATHYECKOTO OIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS IJIEKTPUUECKOTO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAlUs, IJIaBJIECHUE U KPUCTAJUIM3aLsl, HalPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATh pE3yJdbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLCHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1aOOPAaTOPHOTO 000PYIOBaHMS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUil NpH MCHOJIB30BAaHUM MATEMaTHUYECKUX METO/IO0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemaTth KayeCTBEHHbIE 3aJaud, TpPeOyIoLIMe NPUMEHEHUs 3HAHUM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh 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
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, & TAKKE Pa3syMHOM HCIIOJIb30BAHUU 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 HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
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;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
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;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OINUCATEIHHON, CHCTEeMAaTU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKkoil KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHWYECKUE KOJeOaHUs, MAaTeMaTUIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS 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
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SJCPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuia AmIiepa, WHAYKTUBHOCTb,
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  (PU3UYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (PU3nYecKue MPUHIUIBI CIEKTPATLHOTO
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,
Y PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPEHUH, JenaTb  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOr0 TpyJa MPU MPOBEICHUM UCCICI0BaHUN
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
(u3MYEeCKO MOJIENbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBA3AHHONM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NIECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS H WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIOHHBIC u MO3HABaTENIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACIPEACTATh AE€ATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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¢usuke. Poib u mecto
(bu3uKy B
hopmMupoBaHUHT
COBPEMEHHOU HAy4YHOU
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Pa3zgen 2. Mexanuka
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Mexanunyeckoe
nBrkenne. Cucrema
oTcyeTa.
OTHOCUTENBHOCTD
MEXaHUYECKOIO
nsvxeHust. [Ipsamas u
oOparHas 3a1a4uu
MEXaHUKHU
Pannyc-Bekrop
MaTepHUaIbHOU TOYKH,
€ro MPOEKLUU Ha OCU
KoopauHat. TpaekTopusl.
[Iepemenienue.
Cxopocts. X npoexkunn
Ha OCH KOOpAMHAT
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HepasHomepHoe
IBIKeHHe. MTHOBEHHAS
CKOPOCTb. Y CKOpEHHUE.
[Ipssmonunelinoe
JBUKEHUE C TOCTOSIHHBIM
YCKOPEHUEM

15.09.202
5

bubnmoreka [{OK https://m.edsoo.ru/a99549a7

12

I'padmueckoe onucanwue
IIPSMOJIMHENHOTO
JBUKEHHSI C TOCTOSTHHBIM
YCKOpEHUEM

16.09.202
5

bubnuoreka L{OK https://m.edsoo.ru/b7560bbf

13

CBo00OoOIHOE TTafeHHE.

Y ckopenue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U
uX rpauku

17.09.202
5

bubmuoreka [{OK https://m.edsoo.ru/f738109¢

14

JIBr>keHue Tena,
OpOILIEHHOTO MO/ YTJIOM
K TOPU30HTY

18.09.202
5

bubmuoreka [{OK https://m.edsoo.ru/71cbb4f5

15

KpuBonnnueiinoe
JBI>KeHUE. [[BIKeHue 1o
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAasA CKOPOCTb.
[Tepuon u yacrora.
IlerTpocTpeMHUTENBHOE U
IIOJIHOE YCKOPEHUE

19.09.202
5

bubmuoteka [{OK https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

Korrrpoatbhas padota 1o 1 1 22.09.202 b 6 otexa ITOK hitps://m.edsoo.ru/1242f32
teme "Kunemaruka" S

Ilepssiif 3akoH HproTOHA. 23.09.202

MHepluuanbHbIE CUCTEMBI S

orcuéra. [Ipunun

OTHOCHUTEIBLHOCTH 1 bubmuoreka I{OK https://m.edsoo.ru/5a9e4a64
lanumnes.

Heunepuuanbubie

CUCTEMBI OTCUETa

Cuia. 24.09.202

PaBHOHeHCT]inOmaﬂ 1 > bubnuoreka [{OK https://m.edsoo.ru/141d3837
cuiia. Bropoii 3akoH

HrroTona. Macca

Baanmozericrane el 1 25.09.202 o oTexa LIOK hitps://m.edsoo.ru/57dba505
Tperuii 3akoH HerotoHa S

[TpuHuMn cynepno3suuuu 26.09.202

cun. Petnietne saza Ha 1 > Bu6miorexa [JOK https://m.edsoo.ru/bdf997fh
MIPUMECHCHHE 3aKOHOB

Hprorona

3aKOH BCEMHUPHOTO 29.09.202

TATOTEHUS. S

DKBUBAJICHTHOCTh 1 bu6mmoteka I1OK https://m.edsoo.ru/9aba2b0a
rpaBUTAIMOHHOMN U

WHEPTHOU MaccChl

Cuna TsKecTy U 30.09.202

YCKOpEHUE CBOOOTHOTO 1 S bubnmoreka [{OK https://m.edsoo0.ru/22757f26
MaJeHUs

Jlsmienne nebecHbIx Ten 1 21'10'202 Bbubarorexa ITOK https://m.edsoo.ru/11abfa0a
1 UX UCKYCCTBEHHBIX



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a

ciyTHUKOB. IlepBas
KOCMHYECKasi CKOPOCTb.
3akonbl Kemnepa

24 Cuta ynpyrocTH. 3akow 02.10.202 bubnumoreka LIOK https://m.edsoo.ru/Oae2cd84
I'yka. Bec Tena S
Cuia tpenus. [lpupona u 03.10.202
BUJIbI CUJI TPCHUS. S bu6mmorexa [IOK

25 JIBr>KEHUE B )KUIKOCTU U https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch
rase ¢ y4éToM CHUJIbI 29676
COIIPOTHBIICHUS CPEIIBI
JlaBienue. 06.10.202

26 I'napocratirieckoe > bu6mmoreka LIOK https://m.edsoo.ru/a28aa7ad
nasnenue. Cuna
Apxumena
AOGCOTIOTHO TBEpAOE 07.10.202

97 teno. [locrynarensHoe n S bu6nuoreka LIOK bubauoreka LIOK
BpAILATENIBHOE IBUKEHHUE https://m.edsoo.ru/2b95d57¢e
TBEPAOTO Telia
MoOMEHT CuJIbI 08.10.202

28 OTHOCUTEIIBHO OCH S bubnmnoreka [{OK https://m.edsoo.ru/653d3459
Bpatenus. [lneuo cumsl
CrnoxeHnue cui, 09.10.202
MIPUIIOKEHHBIX K S

29 TBepomy teny. Lietp bubnmoreka [{OK https://m.edsoo.ru/9aa79a7d
TSDKECTH TeJa. Y CIIOBUS
paBHOBECHSI TBEPAOTO
Tena. Buael paBHOBecHs

30 Pemenue 3amau 10.10.202 bu6mmoreka IIOK https://m.edsoo.ru/dclcaacO

5



https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0

KonrponsHas pabora no 13.10.202
31 teme "JlmHAMUKA. S bu6mmoreka LIOK https://m.edsoo.ru/9f5a574¢
Cratuka TBepaoro tena'"
Nmmnynbsc maTepuaibHOM 14.10.202
TOYKH, CUCTEMBI 5
MaTepUaIbHBIX TOYCK.
32 [lenTp macc cucrtemsl bubmuoreka [{OK https://m.edsoo.ru/4bb8294b
MaTepHUaIbHBIX TOYCK.
Teopema o IBHIKEHUHN
IIEHTPA Macc
Nmnynbe cuiibl 1 15.10.202
M3MCHCHHE UMITYJIbCA S
33 Tena. 3aKOH COXPAHEHUS bubnnoreka L{OK https://m.edsoo.ru/13f0a221
uMIynsca. PeaktuBHoe
JBIKEHUE
MowMmeHT umnyinnca 16.10.202
MaTepUaIbHONU TOUKH. 5
34 Hpencrapneitite o bubmuoteka [{OK https://m.edsoo.ru/d6532eb9
COXPaHEHUU MOMEHTa
UMITYJIbCa B
IIEHTPATHHBIX TTOJISIX
35  Pemenue sanau 27'10'202 Bubsmorexa LIOK https://m.edsoo.ru/f7706d63
Pabora cuitel Ha MasToM u 20.10.202
Ha KOHEYHOM S
36 HEPEMEIHCHHH. bubnumoreka IIOK https://m.edsoo.ru/913974c7
I'paduueckoe

MpeACTaBICHUE pabOThHI
cuiibl. MOITHOCTD CHUJIBI



https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

37

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUn
KHUHETUYECKOU SHEPTUU
MaTepUaIbHOM TOUKH

21.10.202
5

bu6mmoreka LIOK https://m.edsoo.ru/9a5e2e74

38

IToTrennuanbpHbIC U
HEMOTEHIIMATbHBIC CHIIEL.
[ToreHimansHas HEPTHUS.
Bropas kxocMuueckas
CKOpOCTb

22.10.202
5

bubmuoreka [{OK https://m.edsoo.ru/554bafcc

39

40

41

Tperbs kocMuyecKas
ckopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CHJI C
U3MEHEHUEM
MEXaHUYECKOHN dHEPTun
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKON YHEPTUU

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasHenue bepuymm
JUTSL UI€ATTbHOM
KUIKOCTU

KonTponpHas pabota mo
TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHUKe"

Pazpea 3.

MouekyasipHas puzuka
U TEPMOAMHAMHKA

23.10.202
5

24.10.202
5

05.11.202
S

bubmuoreka [{OK https://m.edsoo.ru/f57b4e01

bubmuoreka [{OK https://m.edsoo.ru/f30f43b6

bubnmoreka [{OK https://m.edsoo.ru/474e7c4a

42

PazBuTune npencraBieHni

06.11.202

bu6mmoreka IIOK https://m.edsoo.ru/b0a4445f



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f

O IIPUPOAE TEIIOTHI.
OcHOBHBIE TIOJIOKEHUS

MKT. duddy3us.
BpoyHOBCcKOE nBUKEHUE

Crpoenue ra3000pa3HbIX, 07.11.202
KHUJKHUX U TBEPABIX TCJI. S
43 XapakTep JBUKEHUS U bubnuoreka [{OK https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHSI YaCTHUI]
BEIIECTBA
Macca u pazmepsl 10.11.202
44 MOJICKyJ (aTOMOB). > bubaunoreka IIOK https://m.edsoo.ru/c5b72ab7
KonnyectBo BemiecTsa.
[TocrosinHas ABorazpo
Temnepatypa. TemnoBoe 11.11.202
45 paBHoBecue. 1Ikana S Bu6morexa LIOK https://m.eds00.ru/0070d493
Henscus
46 Pemenue 3amau é2.11.202 bu6mmorteka IIOK https://m.edsoo.ru/1531aba5
g7 Vpeamemiii ras. Lazorste é3.11.202 Bu6nmotexa L{OK htips://m.edsoo.ru/1deb2367
3aKOHBI
VYpaBuenue Meneneena- 14.11.202
48 Kunaneiipona. Pemenue S bubmuoteka [{OK https://m.edsoo.ru/8d12c328
3a7a4
AOcomoTHas 17.11.202
49 TeMIleparypa. 3aKoH S bu6mmoreka LIOK https://m.edsoo.ru/14e02d1f
JanpToHa
H3onporeccer B 18.11.202
50 U/1eaIbHOM Tase ¢ S Bu6nuorexa LIOK https:/m.edsoo.ru/68878d51

IIOCTOAHHBIM



https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51

KOJIMYCCTBOM BCIICCTBA

I'paduueckoe 19.11.202
MIPEJICTABICHHE S
o1 U30IIPOLIECCOB: bu6mumoreka LIOK https://m.edsoo.ru/1344327b
M30TEpMa, U30X0pa,
n3obapa
@) 20.11.202
52 CHOBHOT ypaBHetie bubnuoreka LIOK https://m.edsoo.ru/c8094721
MKT S
53 Pemrenue 3agau 51'11'202 bubmuoreka I{OK https://m.edsoo.ru/10265a05
CBs13b a0COJIFOTHOM 24.11.202
TEMIIEPATYPbI 5
TEPMOJIMHAMUAYECKOM
54 CHCTEMBI €O C?eﬂHeH . https://m.edsoo.ru/c38af875
KHHETUYECKOU dHEeprueit
MOCTYNaTeNIbHOTO
TEIJIOBOrO JBMIKEHUS €€
YaCTHI]
O0o006111eH1E U 25.11.202
55 CHUCTEMATH3aINs 3HAaHUHN S) bu6mmoreka LIOK https://m.edsoo.ru/09d12fd8
o Teme "OcuoBel MKT"
KonTponbhas padota no 26.11.202
b K https://m. .ru/l
56 Tene "Ocrose MKT" 5 nomoreka LIOK https://m.edsoo.ru/13adad59
TepMoauHamMuyeckas 27.11.202
cucTeMa. 3aJjaHue S
57 DHCHIHIX YEIOBHH U BuGanorexa LIOK https:/m.edsoo.ru/5f8d38a3

T cuctemsl. BHenHue u
BHYTPEHHHUE TTapaMETpPHI.
[Tapametpst T/ cuctembl



https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

58

59

60

KakK CpGI[HI/Ie 3HAYCHUA
BCJIMYHH, OIHUCHIBAIOIINX
e€ Ha
MHKPOCKOITMYECKOM
YPOBHE

Hynesoe Hauano
TEPMOJIUHAMUKH.
Camonpou3BoJibHas
penakcanus TJI cuctemMbl
K TEILUIOBOMY
PaBHOBECHIO

Monens uaeanpHOro raza
B TEPMOJIMHAMHUKE.
VYcnoBus npUMEHUMOCTH
9TOU MOJCIN

YpaBHenue Menpeneena-
Knaneiipona u
BBIPAKEHUE [
BHYTPEHHE!N 3HEPTUH

28.11.202
5

01.12.202
5

02.12.202
5

bubmuoreka I{OK https://m.edsoo.ru/8ec512f0

bubmuoreka [{OK https://m.edsoo.ru/29355001

bubmuoreka [{OK https://m.edsoo.ru/bal178d0

61

62

Bripaxxenue mis
BHYTPEHHEHN YHEPTUU
OJTHOATOMHOTO
U7eaIbHOTO rasa.
KBa3ucraTuueckue u
HECTaTHYECKue
TIPOIIECCHI
OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brruucnienue paboTsl o

03.12.202
5

04.12.202
5

bubnmoreka [{OK https://m.edsoo.ru/ac5cacl5

bubnmoreka [{OK https://m.edsoo.ru/741d5738



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738

rpaduKy mporecca Ha
pV-nuarpamme

Temnonepenaua kak 05.12.202
Croco0 U3MEHEHUs 5

63 BHyTpeHHel sueprun T/1 bu6mmoreka LIOK https://m.edsoo.ru/3d734561
CUCTEMBI 0€3
COBEPIICHUS pabOThI
Konsekius, 08.12.202

64 TEIIONPOBOJHOCTD, S bubnuoreka [IOK https://m.edsoo.ru/157b54cd
U3ITydeHUe
KonnuecTBO TEMIOTHI. 09.12.202
TemnoémMKoCTh Tena. S

g5 | ACTBHA M MOApHAL Bu6smnorexa LIOK https://m.eds00.ru/7ba67355
TEIIOEMKOCTH BEIIECTBA.
VY eapHas TEIIoTa
CTOpaHHUS TOTUINBA
Pacuét xonmyecTBa 10.12.202

66 TeILIOTHI TIPH S Bu6mmorexa LIOK https://m.edsoo.ru/ldb5ad4e
TerIonepeave
[TonsTHe 00 aguabaTHOM 11.12.202

67 nporecce. [IlepBblit 3aK0H S bubmumoreka LIOK https://m.edsoo.ru/d8098824
TEPMOTUHAMUKH
KonnuecTBo TENI0ThI U 12.12.202

68 pabora ak Mepel . > bubnmoreka [{OK https://m.edsoo.ru/b047alcd
W3MEHEHHUS BHYTpEHHEH
sHepruu T/] cucremsl
Bropoii 3akon 15.12.202

69 TEPMOJAMHAMUKH JIJIsI S bubnmoreka [{OK https://m.edsoo.ru/c6f4f464

PaBHOBECHBIX U



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

HEPaBHOBECHBIX
MIPOIIECCOB.
HeobOpartumocts
MPUPOTHBIX MTPOIECCOB

I1 % 16.12.202
70 PHHIHIEL JACHOTBHA bubmuoreka I{OK https://m.edsoo.ru/2e945513
TennoBbIX MamuH. KITJ] 5
M 17.12.202
71 Kﬁ‘;“g:g;‘g;?qe}me c Bu6mmorexa LIOK https://m.edsoo.ru/fe3857b9
72 | Pemenwe samas 28'12'202 BuGmuorexa IJOK https://m.edsoo.ru/b3efalsh
OKOJIOTHYECKHUE aCIIEKTHI 19.12.202
HUCII0JIb30BaHUI 5
73 TETUIOBBIX JIBUTATEIICH. bu6mmoreka LIOK https://m.edsoo.ru/9867aaa7
TennoBoe 3arps3HeHne
OKpY>Karollen cpeibl
74 Pemenue 3amau 52'12'202 bu6mmorteka IIOK https://m.edsoo.ru/c8c70432
O0o006111eH1E U 23.12.202
CHCTEMATHU3aIUs 3HAHUH 5
75 10 TeMeE bubmuoreka [{OK https://m.edsoo.ru/28d62b3f
"TepmoarHaAMUKA.
TemnoBeie MaIUHEL"
KonTponbhas pabota no 24.12.202
76 teme "TepmoauHaMuKa. 5 bubmuoreka [{OK https://m.edsoo.ru/1b6e26¢5
TemnoBeie MaIUHEL"
[TapooGpa3zoBanue u 25.12.202
5
77 KOTICHCAII. bubnumoreka LIOK https://m.edso00.ru/6f8e6777

Hcnapenue u kuneHue.
VY aennHas TemjioTa



https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

napoodpa3zoBaHus

78

79

80

Hacepimenasie u
HEHACBIIICHHBIE MApPHI.
KauecTBennas
3aBUCHMOCTD IJIOTHOCTH
U TaBJICHUS
HACBIIICHHOTO Iapa OT
TEeMIIepaTypbl, UX
HE3aBUCHMOCTH OT
00BEMa HACHIILIEHHOI'O
napa. 3aBHCUMOCTb
TeMIIepaTypbl KUTICHUS
OT JABJICHUS B JKHIKOCTH

Bnaxxnocts Bo3ayxa.
AbGcomtoTHas U
OTHOCHUTEIbHAS
BJIAJKHOCTh

Pemenue 3agau 1

26.12.202
5

29.12.202
5

30.12.202
5

bubmuoreka [{OK https://m.edsoo.ru/f5¢17d02

bubmuoteka [{OK https://m.edsoo.ru/30ebbb79

bubnuoteka [{OK https://m.edsoo.ru/18e95ff3

81

TBépaoe Teno.
Kpucranmnmueckune n

amopHbIe Tena. 1
AHM30TpONUS CBOWCTB
KpHUCTAJIJIOB

12.01.202
6

bubmuoteka [{OK https://m.edsoo.ru/20a88a03

82

IImaBnenne n
KPUCTAJUTH3AITHA.
VeapHas TEILioTa
mnasneHus. Cyomumarus

13.01.202
6

bubmuoreka [{OK https://m.edsoo.ru/6ee91e9f

83

JHedbopmarnu TBEPIOTO 1

14.01.202

bu6mmoreka LIOK https://m.edsoo.ru/dalaabl10



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

Tena. Pactsokenue u 6
cxarue. Casur. Moayiib
IOnra. Ipenen ynpyrux
nedopmaruit
TemnoBoe pacuupenue 15.01.202
KUJIKOCTEN U TBEPIBIX 6
84 TeJ. AHTapMOHU3M bubnnoreka L{OK https://m.edsoo.ru/7ba5edf2
TEIUIOBBIX KOJIeOaHU
YaCTHII BEIICCTBA
[IpeoOpaszoBanue 16.01.202
85 JHEPTUU B (a30BBIX 6 bubnuotexa LJOK https://m.edsoo.ru/97a0672f
nepexoaax
gp - PaBHCHIC TCIIOBOTO 19.01.202 ¢ 6 orexa LIOK hitps://m.edsoo.ru/ab1521fb0
Oaytanca 6
87  Pemenue samau 20'01'202 BuGmorexa LIOK https://m.edsoo.ru/8ab740d
[ToBepxHOCTHOE 21.01.202
HaTsDKEHUE. 6
Kanmuisipasie siBeHUsI.
gg  /lpiemie mox Bu6miorexa [{OK https://m.eds00.ru/b42f1f97
UCKPHBIICHHOMN
MOBEPXHOCTHIO
xuakoctu. opmyna
Jlamtaca
O6o00menue n 22.01.202
CHUCTEMAaTH3aIMsl 3HAHHH 6
89 o TeMe "ArperaTHbie bubnmoreka [{OK https://m.edsoo.ru/0b52575¢

COCTOSIHUS BEIIEeCTBA.
®da3oBkle epexoab"”



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c

KonrponsHas pabora no
Teme "ArperatHbie

23.01.202
6

90 1 bu6mmoreka LIOK https://m.edsoo.ru/7dc2a739
COCTOSIHUS BEIIIECTBA.
®da3oBble epexo bl
Paznean 4. 54
DJIeKTPOAMHAMHUKA
DJIeKTpU3aIus Tel U e€ 26.01.202
MIPOSIBIICHUSI. 6
DNEeKTPUYECKUI 3apsijl.
91 JIBa BU/1a 2JIEKTPUUYECKUX 1 bubnuoreka [{OK https://m.edsoo.ru/laff445f
3apsAnoB. [IpoBoHuKY,
JTUDJICKTPUKA U
MOJTYTTPOBOTHUKHU
DneMeHTapHBII 27.01.202
gp  ICKIPMUCCKUI Sapi. 1 ° BuGanorexa LIOK https://m.edsoo.ru/f49afd24
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa
BzanmoneiictBue 28.01.202
93 3apsoB. ToueuHbie 1 6 bubnmoreka [{OK https://m.edsoo.ru/445b7746
3apsabl. 3akoH Kynona
29.01.202  bubaumoreka [JOK
94 Pemrenue 3anau 1 6 https://m.edso00.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc
DNeKTpUYECKoe MoJIe. 30.01.202
95 Ero neiicTtBue Ha 1 6 bubmuoreka I{OK https://m.edsoo.ru/05c6bfal
ANEKTPUUYECKHUE 3aPSIIbI
HamnpspxkénnocTts 02.02.202
96 3JIEKTPUYECKOTO OIS 1 6 Bu6muotexa LIOK https://m.edsoo.ru/3dac6957

[Tpo6uslii 3apsa. Jlunun



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
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https://m.edsoo.ru/3dac6957

HaNpPsHKEHHOCTH
AJIEKTPUYECKOTO MOJIA.
OnnopoaHoe
AJIEKTPUYECKOE TT0JIe

[ToreHuanbsHOCTD 03.02.202
3IEKTPOCTATHYECKOTO 6

97 noJjsi. Paznocts bubmuoreka [{OK https://m.edsoo.ru/80021447
MTOTCHIINAJIOB U
HaIpPsHKCHUE
[ToTennmanpHas sHEPTUS 04.02.202
3apsa B 6

98 SICKIPOCTETITCCROM bubnuoreka L{OK https://m.edsoo.ru/af5fa389
noie. ITorenmman
ANEKTPOCTATUYECKOTO
oIS
CBs13b HaNPSXKEHHOCTU 05.02.202
TOJISL U Pa3HOCTH 6

99 MOTEHIUAIOB g bu6mmoreka LIOK https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO
oIS

100 Hpuium cynepnosnimn 26'02'202 bubarorexa [IOK https://m.edsoo.ru/Ocfe4abe
ANEKTPUUYECKUX TONIEH

101 Pemenue 3amau 29'02'202 bubmuoreka I{OK https://m.edsoo.ru/5a582263
[Tone ToueuHnoro 3apsna. 10.02.202

102 = Ilone paBHOMEpPHO 6 bu6numoreka LIOK https://m.edsoo.ru/b297b5c3
3apsHKEHHON cepsl

103 Hone pasHomepHo é1.02.202 butnumoreka IIOK https://m.edsoo.ru/f7a665ee

3apsSHKEHHOTO 110 00BEMY



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee

wapa. [losne paBHomMepHO
3apsKEHHOU
0ECKOHEYHOM MI0CKOCTH

IIpoBoaHuKY B 12.02.202

104 ~OTCKIPOCTATITCCKOM ° Bu6muorexa [{OK https://m.eds0o.ru/32405eab
rnoJie. YciaoBue
PaBHOBECHS 3apAI0B
JIMBIeKTPUKY U 13.02.202

105~ OYTPOBOMTHKHE ° Bu6maorexa LIOK https://m.eds0o.ru/060ebab5
AJIEKTPOCTATUICCKOM
mnoJie
Konpaencarop. 16.02.202
DIIEKTPOEMKOCTh 6

106 = xonmeHcaropa. bubmmoreka LIOK https://m.edsoo.ru/845b4f73
DNeKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa
[TapannensHoe 17.02.202

107 = coenuHeHHe 6 Bu6mmoreka ITOK https://m.edsoo.ru/d11e8ce7
KOHJIEHCAaTOPOB
ITocnegoBarensHOE 18.02.202

108 COeIUHEHNE 6 bubmuorexa [{OK https://m.edsoo.ru/1€992920
KOHJIEHCATOPOB

109 DHEPIH3 3AKCHHOTO 29'02'202 Bbubarorexa IIOK https://m.edsoo.ru/73a34f18
KOHJICHCATOpa

20.02.202  bubmmoreka [JOK
110 Pemenue 3agau 6 https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/274
34040
111 JBKeHie 3apsieHHOIL 23'02'202 bubmunoreka IIOK https://m.edsoo.ru/8341d6ac

YaCTHIIbI B OJTHOPOTHOM
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ANEKTPUIECKOM I10JIC
112 Pemenue 3agau 1 24'02'202
O60061eHue u 25.02.202
113 CHOTEMATHSAILT SHAHIH 1 ° bu6mmoreka LIOK https://m.edso0o.ru/5752603f
1o TeMe "DIeKTpUIecKoe
noje"
KonTponbhas padota no 26.02.202
114 = teme "DnexkTpuueckoe 1 1 6 bubnuoreka LIOK https://m.edsoo.ru/cefe90e9
none"
Cuna Toka. [TocrosHHbIN 27.02.202
TOK. YCI0oBHS 6
115  cymectBoBaHug 1 bubnuoreka LIOK https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO
ANEKTPUUYECKOTO TOKA
116 Eﬁif;ﬁﬁ;f;ﬂ c 1 22'03'202 Bu6miorexa [[OK https://m.eds00.ru/0839a115
3akon Oma i ydacTka 03.03.202
117 LEeNU. DIEKTPUUECKOE 1 6 bu6mmoreka LIOK https://m.edsoo.ru/f14f251e
COTMPOTUBIICHUE
3aBUCHMOCTD 04.03.202
CONPOTHUBIICHUS 6
11g  OAHOPOAHOTO 1 Bu6morexa LIOK https://m.edsoo.ru/95fcdf51
MIPOBOJHHKA OT €r0
JUTMHBI U TIJIOIIA T
MOTICPEYHOTO CEUCHHUS
VY nenbHoe 05.03.202
119 COMPOTHUBIICHUE 1 6 bubnmoreka [{OK https://m.edsoo.ru/437f8300
BellecTBa. Pemenue



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
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3aaa4

IlocnegosarensHOE, 06.03.202
6

120 TapaliIeibHOS, bubimoreka LIOK https://m.edso00.ru/236f7e07
CMEILIAHHOE COEIMHCHUE
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX 09.03.202

121 3JIEKTPUYECKUX LICTIEH. 6 bu6mmoreka LIOK https://m.edsoo.ru/1794cf37
[TpaBuna Kupxroda

122 Pemenne 3amau é0.03.202 bu6mmoreka LIOK https://m.edsoo.ru/3881b469
Pabota snexkrpudeckoro 11.03.202

123 Toka. 3akoH J[xoymns — 6 bubnuoreka LIOK https://m.edsoo.ru/a3605c5¢
Jlenna

124 Pemenue 3anau 22'03'202 BuGnmotexa LIOK https://m.edsoo.ru/6761bfof
MOoIIHOCTE 13.03.202
ANEKTPUUIECKOTO TOKA. 6

125 TermoBast MOIITHOCT®, bu6mmoreka IIOK https://m.edso00.ru/99750a6f
BBIJIEIAEMAs HA
pesucrope

126 Pemenne 3amau é6'03'202 bubmuoreka I{OK https://m.edsoo.ru/eb72fc24
O/1C u BHYTpeHHEE 17.03.202

127 = compotuBieHue 6 bu6mmoreka LIOK https://m.edsoo.ru/72d453af
HCTOYHUKA TOKA
3axon Oma Jj14 HOJIHOM 18.03.202

128  (3aMKHYTO#) 6 Bu6mmorexa LIOK https:/m.edsoo.ru/221f40fb
AJIEKTPUYECKON LIETTH

129 Pemenue 3amau 19.03.202  bubmmoreka [IOK https://m.edsoo.ru/3580b679



https://m.edsoo.ru/236f7e07
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6

M 20.03.202
130 TOE?HOCTB verotHiia 6 bubnmoreka [{OK https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanmne 23'03'202 bubmuoreka I{OK https://m.edsoo.ru/546f5632
K 24.03.202
13p  OTVACHCATOP B HCHH 5 Bu6mmorexa LIOK https://m.edsoo.ru/35368f3e
ITOCTOSTHHOTO TOKa
133 = Pemrenue 3amau 25'03'202 bubnuoreka I{OK https://m.edsoo.ru/4410cef0
Pemrenue 3amau mo reme 26.03.202
134 "I[TocTossHHBII 6 bubmuoreka [{OK https://m.edsoo.ru/a7340a29
AJIEKTPUYECKUM TOK"
Pemrenue 3amau mo reme 27.03.202
135 "ITocTostHABII 6 bu6mmoreka LIOK https://m.edsoo.ru/744261b8
AIEKTPUIECKUN TOK"
Pemrenue 3amau mo reme 30.03.202
136 "ITocTostHABII 6 bu6mmoteka IIOK https://m.edsoo.ru/eb5d4687
AIEKTPUIYECKUN TOK"
O60061enHue u 31.03.202
i 6
137 CHCTEMATHSAIILE SHARHH Bu6morexa LJOK https://m.eds00.ru/bfd7a050
o teme "IlocTosTHHBIN
BJIEKTPUYECKUAN TOK"
KonrtponsHas pabora no 01.04.202
138  teme "IlocTostHHBIH 6 bubnmoreka [{OK https://m.edsoo.ru/1885ddf1
AIEKTPUYECKUN TOK"
DneKkTpudeckas 02.04.202
6
139 ~ [POBOAEMOCTD bubnmoreka [{OK https://m.edsoo.ru/da794295

Pa3IMYHbIX BELIECTB.
DNEeKTpUUECKUH TOK B



https://m.edsoo.ru/a0ae51d8
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METajiax.

CBepXIpoBOIMMOCTh
DNEeKTPUUYECKHUM TOK B 03.04.202
pacTBOpax M pacIuiaBax 6
140  »nexTponHUTOB. 3aKOHBI 1 bubmmoreka LIOK https://m.edsoo.ru/4b423491
Qapanes 1
AJIEKTPOITH3a
141~ OUCKTpHHCCKui TOK B 1 06.04.202 ¢ 6morexa LIOK https://m.edsoo.ru/92d92f76
razax. [Tnmazma 6
DIEeKTPUUYECKHI TOK B 07.04.202
142 Bakyyme. BakyymHble 1 6 bubnuoreka LIOK https://m.edsoo.ru/2E+160
PUOOPHI
143 IICKTPUHECKHit TOK B 1 28'04'202 bu6nuoreka IIOK https://m.edsoo.ru/ab61c660
MOJTYTTPOBOTHUKAX
144 ~ !LO7YNPOBOMHMKOBEIC 1 09.04.202 ¢ 6morexa LIOK hitps://m.edsoo.ru/83622200
puOOpHI 6
Paznea 5. ®duznueckuii 16
NMPaKTUKYM
duznyeckuil NpakTUKyM 10.04.202
no teme "U3mepenue 6
CHJIBI TOKA U
HATPSOKCHUS B TICTIH
MOCTOSIHHOTO TOKa TPH
145 ITOMOIITY aHAJIOTOBBIX U 1 bu6mmoreka IIOK https://m.edsoo.ru/5643ea56

1 poBHIX
W3MEPHUTEIBHBIX

puOOpoB" Uin
"3HaKOMCTBO C
u¢poBoii 1aboparopueit
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146

147

no ¢usuke. [Ipumepsr
U3MEPEHUS (PU3UIECKUX
BEJIMYUH TIPHU TTOMOIITH
KOMITHIOTEPHBIX
ATYNKOB"

PuU3NYECKUN IPAKTUKYM
o teme "N3yuenue
HEPABHOMEPHOI'O
IBUKECHHUS C LENBIO
OIIpeeICHUS
MI'HOBEHHOH cKOpocTH"

Pu3nuecKuil IPaKTUKYM
o teme "N3mepenne
YCKOpPEHHUS U
MIPSAMOJIMHEMHOM
PaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU
IUIOCKOCTH" HUTH
"HccnemoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
IBIOKeHUN"

13.04.202
6

14.04.202
6

bubnmuoreka [{OK https://m.edsoo.ru/f6292f5f

bubnuoteka [{OK https://m.edsoo.ru/6960b6ef

148

Pu3nYeCcKUil IPAKTUKYM
no teme "U3mepenue
YCKOPEHUs! CBOOOIHOTO
najeHus" win
"N3yueHue NBUKEHUS
Temna, OpOIIEeHHOTO

15.04.202
6

bubnmnoreka [{OK https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

TOPU30HTAJIBHO"

149

150

151

Du3nYECKUi MPaAKTUKYM
o teme "U3yuenue
JBUKEHUS TeJa 10
OKPY>KHOCTH C
IMOCTOSIHHOM MO MOJTYJIIO
CKOpOCTBIO" WJIN
"UccneqoBanue
3aBHCHMOCTH Mepro/ia
oOpariieHus KOHIYEeCKOTro
MasTHHKA OT €T0
napamerpos"

Ou3nyeckuil NpakTUKyM
o teme "U3mepenue
PaBHOIECHCTBYIOLIEN
CWJIBI TIPU IBMXKCHUN
Opycka 1o HaKJIOHHOM
IJIOCKOCTH" WU
"[IpoBepka rumnoTe3sbl 0
HE3aBHCUMOCTH BPEMEHU
JBIOKEHUS OpycKa 1o
HAKJIOHHOM TIOCKOCTH
HAa 33JJaHHOE PACCTOSIHUE
OT ero maccsl"

Pu3nYeCcKUil IPAKTUKYM
o reMe "HccnenoBanue
3aBUCUMOCTH CHJI

YIPYIOCTH,
BO3HHUKAIOIINX B

16.04.202
6

17.04.202
6

20.04.202
6

bubnuoreka L{OK https://m.edsoo.ru/bcf53514

bubnuoteka [{OK https://m.edsoo.ru/0b34db84

bubnmoreka [{OK https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/bcf53514
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152

153

MPYXUHE U PE3UHOBOM
oOpasiie, OT uX
nedhopmaruu' uin
"N3yuyenue NBUKEHUS
CHCTEMBI T€JI, CBI3aHHBIX
HUTBIO, [IEPEKUHYTON
gepes NErkuit 010K"

Ou3nyeckuil MpakTUKyM
o teme "N3mepenue
kod(uimenTa TpeHus
10 BEJINYMHE YTIIOBOIO
KodunreHTa
3aBucumoctu Frp(N)"
nnu "HcciaenoBanme
JBMOKEHUS Opycka 1o
HaKJIOHHOH IJIOCKOCTH €
MIEPEMEHHBIM

K03 pHLIHEHTOM
Tpenus" win "M3yuenune
JBYDKEHUS TPy3a Ha BaIy
¢ TpeHuem"

Pu3nYeCcKUil IPAKTUKYM
o reMe "HccnenoBanue
yCIIOBUI paBHOBECUS
TBEPJIOTO TENA,
HMMEIOIIETO OCh
BpalieHus" win
"KoncrpyupoBanue
KPOHUITEHHOB U pacy€T

21.04.202
6

22.04.202
6

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

bu6mmoreka IIOK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

154

CHJI yIpyroctu" uimn
"U3yuenue
YCTOMYHUBOCTH TBEPIOTO
Tena, UMEIOIIETO
Ionaas onops"

PuU3NYECKUN IPAKTUKYM
o teme "N3mepenue
HMITYJIbCA TeJIa MO
TOPMO3HOMY ITyTH" WK
"M3MepeHue Cuibl TSI,
CKOPOCTU MOJIEIH
AIEKTPOMOOHIIS 1
MOIIHOCTH CUJIBI TSATH"
nin "CpaBHeHue
W3MEHEHUS UMITYJIbCa
Tea ¢ UMIYJIbCOM CUIIbI"
nmu "UccnenoBanue
COXpaHEHUs UMITYJIbCa
MIpU yIIpyroM
B3aUMOJICHCTBUU" WIIH
"U3mepenue
KMHETUYECKON SHEPrUHr
TeJa 0 TOPMO3HOMY

"

yTH

23.04.202
6

bubmuoreka [{OK https://m.edsoo.ru/856fh28e

155

Pu3nYeCcKUil IPAKTUKYM
o teme "N3ydenue
M30TEPMUYECKOTO
rporiecca
(peKOMeH1I0BaHO

24.04.202
6

bubmuoteka [{OK https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

156

UCTIOJIb30BaHUE
nudpoBoi
nabopaTopun)" Win
"M3y4yeHne u30XopHOro
npouecca" uiaum
"N3yuenune n306apHOro
nporiecca" uimn
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

Ou3nyeckuil NpakTUKyM
o reme "M3mepenue
YAEIbHOU
TEIUIOEMKOCTH" MIIH
"HccnenoBanue
Ipoliecca OCThIBAaHUSA
BelecTBa' WM
"UccnenoBanue
anuabatHoro mporecca'
nnmu "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO
B3aMMOJECUCTBHUS U
TeMITepaTypbl KUTICHUS
JKUIKOCTEN"

27.04.202
6

bubmuoreka [{OK https://m.edsoo.ru/2f2faa61

157

Pu3nYeCcKUil IPAKTUKYM
o teme "N3ydenue
3aKOHOMEPHOCTEN
HcnapeHus *KujaKoctei"
unu "M3mepenue

28.04.202
6

bubmuoteka [{OK https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

YAEIbHOM TEIIOThI
IJIaBJICHUA Nbaa" WIn
"N3y4yeHue cBOMCTB
HACBIILICHHBIX MapoB"
unu "U3mepenue
a0COFOTHON BIQXKHOCTH
BO3/lyXa 1 OIIEHKa MacChl
MapoB B OMEIICHUH".
N3mepenue
KodunreHTa
MTOBEPXHOCTHOTO
HATSKCHUS

158

PuU3NYECKUN IPAKTUKYM
o teme "HaGmionenue
MIpEBpAIICHUS SHEPTUU
3apsyKEHHOTO
KOHJIEHCAaTOpPa B SHEPTHUIO
W3IIy4eHHs cBeroanoaa"
nnmu "N3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojieprKalen
KOHJAEHCcATop" Win
"Pacnipenenenue
Pa3HOCTHU MOTEHIIUAIOB
(HampsiKeHHs ) IPU
IIOCIIEJOBATEIILHOM
COCIMHEHUU
KOHJIEHCATOPOB"

29.04.202
6

bu6mmoreka IIOK https://m.edsoo.ru/ec424377

159

OuU3NYECKU MPAKTUKYM

30.04.202
6

bu6mmoreka IIOK https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

o teme "HccnenoBanue
CMEIIAHHOT'O COeIUHEHUS
pe3ucTopoB' WK
"N3Mmepenue yieabHoro
COTIPOTHUBIICHUS
MIPOBOIHUKOB" WJIU
"UccrenoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HANPSKEHUS JUIS
JIaMIIbI HaKaJIuBaHuA"

160

PuU3NYECKUN IPAKTUKYM
o Teme "HaOmronenue
3JeKTpon3a" Uiu
"U3mepenue 3apsiaa
OJHOBAJICHTHOTO HMOHA"
niu "UccaenoBanue
3aBUCHMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMIeparypbl" Win
"CHsTHE BOJIBT-
aMIIepHOU
XapaKTEePUCTUKH Aroaa"

01.05.202
6

bubmuorexa [{OK https://m.edsoo.ru/64b6e901

161

PesepBHbIii yPOK.
O06001menue u
cHCTEMaTH3aInsI 3HAaHUH
no teMe "Kunemarnka"

04.05.202
6

bubmuoteka [{OK https://m.edsoo.ru/ed017d93

162

PesepBHbIii yPOK.
O06o0menue n

05.05.202
6

bubnmoreka [{OK https://m.edsoo.ru/3149956b



https://m.edsoo.ru/64b6e901
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CHUCTEMaTHU3alus 3HAHUI
mo teme " Iunamuka"

163

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
o teme "CraTtuka
TBepaoro tema"

06.05.202
6

bubnmoreka [{OK https://m.edsoo.ru/0f9752ac

164

PesepBHBIii ypOK.
O06o0061IeHNE U
CHCTEMAaTH3aInsI 3HaHUH
1o TeMe "3aKOHbBI
COXpaHEHUs B ME€XaHUKe"

07.05.202
6

bubnuoteka [{OK https://m.edsoo.ru/6¢c0df9cc

165

PesepBHBIii ypOK.
O06001menue u
CHCTEMAaTH3aINsI 3HAaHUH
1o TeMme "OCHOBEI

MOJICKYIIIPHOKHUHETUYCCK

oii Teopun"

08.05.202
6

bu6mmoreka IIOK https://m.edsoo.ru/de148976

166

PesepBHBIii ypOK.
O06001menue u
cHCTEMaTH3aInsI 3HAaHUH
10 TEME
"TepMmoarHaAMUKA.
TennoBrie MauHL"

11.05.202
6

bubnmoreka [{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIil ypoOK.
O60061eHue 1
CUCTEeMaTU3als 3HAHUN
110 TeMe "ArperaTHble
COCTOSIHMS BEIIECTBA.

12.05.202
6

bubnmoreka [{OK https://m.edsoo.ru/59ca5c91
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da30Bble IEPEXObI"

168

Pe3epBHbIil ypok.
O60061eHue u
cucTeMaTu3auus 3HaHUI
1o Teme "DIEeKTPUUECKOe
nosie"

13.05.202
6

bubnmoreka [{OK https://m.edsoo.ru/f2381c0c

169

PesepBHbIil ypok.
O06o01eHue u
CHCTEeMaTH3alus 3HaHUI
o teme "IlocToSHHBIN
AIEKTPUUYECKUN TOK"

14.05.202
6

bubnuoteka L{OK https://m.edsoo.ru/3caeédal

170

PesepBHbIil ypok.
Oo6o06menne u
CHCTEMaTH3aINsI 3HAaHUH
o reme "Toku B
pa3nuyYHbIX cpenax”

15.05.202
6

bubnuoteka [{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170

16



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

No Koan4yecTBO 4acoB Jara
JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
n/  Tema ypoka Bcer  Kourpoabubl  IIpakTnyeck H3yYeHH pecypent
n 0 e padoThl ue padoTsl A
DJIeKTPOAMHAMHUKA 27
BsaumonetictBue 01.09.202
MOCTOSIHHBIX MarHUTOB S
1 11 TIPOBOHIIOB € 1 bu6mmoreka LIOK https://m.edsoo.ru/487a8593
TOKOM. MarautHoe
noste. ['unoresa
Awmrmepa
BexTop marauTHOM 02.09.202
uHAykuuu. [punoumn S
2 CYTEpTosHiid . 1 bubnnoreka [{OK https://m.edsoo.ru/4clabcch
MarHUTHBIX TIOJICH.
JIvauM MarHuTHOM
UHIYKITHH
MaruauTtHoe mnose 03.09.202
3 MIPOBOJHMKA C TOKOM. 1 S bubnuoreka [{OK https://m.edsoo.ru/d35d5262
OmnbIT OpcTena
Cunia Amniepa, e€ 04.09.202
4 HaIpaBJICHUE U 1 S bu6numoreka LIOK https://m.edsoo.ru/26d9c5ba
MOJTyJIb
5 Pemienue 3anau 1 25'09'202 bubnmoreka [{OK https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa 08.09.202
6 Awmrnepa. 1 S Bu6nuoreka LIOK https:/m.edsoo.ru/ad7718d7

DIIEKTPOUZMEPUTEIBH



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

b€ TIPUOOPHI

AJIEKTPOMATrHUTHON

Cuna Jlopenua, eé 09.09.202
HaTPaBIICHUE U 5
7 MORYIIE- HBUH erHe bubnuoreka IIOK https://m.edsoo.ru/c97afaal
3apsHKCHHOM YaCTHUIIBI
B OJIHOPOJHOM
MArHUTHOM I10J1€
8 Pemenue 3amau 20.09.202 bu6nmoreka LIOK https://m.edsoo.ru/504e98¢c7
9 Pa6ota cunsl Jlopenna 21.09.202 bu6mmoreka LIOK https://m.edsoo.ru/d518be4b
10 Pemenue 3amau F1)2.09.202 bu6mmoreka LIOK https://m.edso00.ru/93617bd9
MarauTHOE TI0JIe B 15.09.202
5
11 Bemecmse Bu6miorexa [IOK https://m.eds00.ru/30ff9608
deppomMarHeTukH,
napa- v JuaMarHeTHKU
OCHOBHBIEC CBOHCTBA 16.09.202
5
1p  beppomarneruios, Bu6miorexa [{OK https://m.eds00.ru/0b58190a
[IpumeHeHne
dbeppoMarHeTUKOB
Pemenne 3amau no 17.09.202
13 teme "MaruuTHoe S Bu6motexa LIOK https:/m.edsoo.ru/5b55¢307
nosne"
Pemenue 3agau mo 18.09.202
14 teMe "MarauTHoe S bubnmoreka [{OK https://m.edsoo.ru/41c4ae8a
nose"
19.09.202
15 Apnerne 59 09.20 bubnmoreka [{OK https://m.edsoo.ru/b3efa0cl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

nHaykiuu. [Torok
BEKTOpa MarHUTHOM

UHIYKIHH

16 OJ1C uHAYKIMH 22'09'202 bu6mmoreka LIOK https://m.edsoo.ru/48150bd8
3akoH 23.09.202

17 3JIEKTPOMarHUTHOM S bubnnoreka [{OK https://m.edsoo.ru/a6dec188
unaykiun Gapazes
Buxpesoe 24.09.202

18 AIIEKTPUYECKOE MOJIE. S bubnuoreka [IOK https://m.edsoo.ru/15abe140
Toxku dyko
OJ1C unayKIuu B 25.09.202

19 JBMKYLIUXCS S Bubmiorexa LIOK https://m.edso0.ru/0235cc02
MIPOBOTHAKAX

20 Pemene 3amas 26'09'202 BuGmorexa LIOK https://m.edsoo.ru/4dfdas18

21 [IpaBuno Jlenua 59'09'202 bu6mmoreka LIOK https://m.edsoo.ru/bbc22726
NHAyKTUBHOCTD. 30.09.202
Karymika S

22 WHJYKTUBHOCTH B bubmuoreka I{OK https://m.edsoo.ru/621eae9d
LEIH TOCTOSTHHOTO
TOKa
SIBnenue 01.10.202

23 camounaykuu. 3/C 5 bubmuoreka [{OK https://m.edsoo.ru/7ee60ca8
CaMOUHYKITUU
DHeprusi MarHuTHOro 02.10.202

24 10JIs1 KaTyILKH C S bubnuoreka LIOK https://m.edsoo.ru/b3cOad11

TOKOM.



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

DIIEKTPOMarHuTHOE

moJjie
25 Pemenue 3amau 1 23'10'202 bu6mmoreka LIOK https://m.edsoo.ru/88f69d2b
O6oO0meHue u 06.10.202
26 CHCTel\faTmaum 1 > bubmuoreka [IOK https://m.edsoo.ru/76484025
3HAHHUH 110 TEME
"DnexkTpoaguHaMuKa"
KontponsHast pabora 07.10.202
27 TI0 TeMe 1 S Bu6mmorexa LIOK https:/m.edsoo.ru/8ae09b98
"DnexkTpoaguHaMuKa"
Pa3znen 2. Koseoanus 60
H BOJIHBI
KonebarenbHas 08.10.202
cucrema. CBOOOIHBIE 5
28 KOJICOaHMSI. 1 bubmuoreka I{OK https://m.edsoo.ru/7c1db385
I'apmonunueckue
KoJIeOaHus
Kunemarndeckoe u 09.10.202
JTMHAMHYECKOE 5
29 OICaHNE 1 bu6mmoreka IIOK https://m.edsoo.ru/87ce9498
KoJIe0aTeITbHBIX
JIBIKEHUH
DHEpPreTU4ecKoe 10.10.202
onucanue. BeiBon 5
30 FHAMHTACCKOTO 1 bubmuoreka I{OK https://m.edsoo.ru/e3c99692
OIHCAHUS
rapMOHUYECKUX

KOJIEOaHUI U3 UX



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

SHEPTCTUUCCKOI'0 U
KHHEMAaTHYCCKOI'O
OIMKMCaHUusA

Ammuiutyna u ¢asza

13.10.202

31 . bubmuoreka [{OK https://m.edsoo.ru/7a0c439a
KOJIcOaHu i 5
[Tepuon u yactora 14.10.202
kojeOanui. [lepron 5
MaJIbIX CBOOOHBIX
KOJIcOaHUi
32 MaTeMaTHIECKOTO bu6mmoreka LIOK https://m.edsoo.ru/e0399319
MasTHuKa. [lepuon
cBOOOIHBIX KOJIEOaHUIT
NPYKUHHOTO
MasTHHUKA
3aryxaroiue 15.10.202
33 KOCORHHS. > bub6nuoreka LIOK https://m.edsoo.ru/72e93d09
Brinyxnennbie
KojeOanus. Pezonanc
34 ABTOKOIIC0AHUS 26'10'202 bubmuoteka [{OK https://m.edsoo.ru/6add2644
17.10.202  bub6numoreka [JOK
35 Pemenne 3agau 5 https://m.edsoo.ru/addeec71https://m.edsoo.ru/7561
23c5
VYpoxk-koH(pepeHus 20.10.202
"MexaHndecKue 5
36 KoneOaHus B bubnmnoreka [{OK https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX
MHCTpyMeEHTax"
37 O0600menue u 21.10.202 bu6mmoreka IIOK https://m.edsoo.ru/eb84182f



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

CHCTEMAaTHU3aLUs
3HAHUM II0 TEME
"MexaHndecKue
KoyneOanus"

38

DNIeKTpOMarHuTHhIE
KoJIeOaHHsI.
KonebarenpHbli
KOHTYP

22.10.202
5

bubnmoreka [{OK https://m.edsoo.ru/d4adabde

39

®opmyna Tomcona.
CBsI3b aMIUTUTY/IbI
3apsiaa KOHJIEHcaTopa
C aMIUTHTYIOW CHJIBI
TOKa B K0JIe0ATEILHOM
KOHTYpE

23.10.202
5

bubmuoreka [{OK https://m.edsoo.ru/093f9afl

40

3aKOH COXpaHEeHHUs
SHEPTUU B UJICATHHOM
KoJIe0aTEILHOM
KOHTYpE

24.10.202
5

bubmuoreka [{OK https://m.edsoo.ru/d1e2d543

41

3aryxaroiue
3JIEKTPOMAarHUTHBIE
Kosie0aHusl.
BriHyXcHHBIE
JIEKTPOMAarHUTHBIE
KoneOaHus

05.11.202
5

bubnmoreka [{OK https://m.edsoo.ru/5¢668619

42

IlepemeHHBIH TOK.
Pesucrop n
KOH/JIEHCATOp B LIEIU
IIEPEMEHHOT0 TOKA

06.11.202
5

bubnmoreka [{OK https://m.edsoo.ru/84836152

43

Karymika

07.11.202

bu6mmoreka LIOK https://m.edsoo.ru/cfa307af



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
https://m.edsoo.ru/cfa307af

WHIAYKTUBHOCTHU B
LEru rnEPEMEHHOr0
TOKa

3akon Oma aiis 10.11.202

44 ANEKTPUYECKOMN LETH S bubnmoreka [{OK https://m.edsoo.ru/8bae38e6
MIEPEMEHHOTO TOKa
MouHocTh 11.11.202
MIEPEMEHHOTO TOKA. 5

45 ANfHHHTyHHoe 1 bubnuoreka [{OK https://m.edsoo.ru/lcac6c4c
JeHCTBYIOIIEE
3HAUEHUE CHJIBI TOKA U
HaIPsHKEHUS

g6 ~ Tesomamce 22'11'202 Bu6miorexa IJOK https://m.eds00.ru/087506df
AIIEKTPUICCKON IIETTH

47 Pemenue 3amau é3.11.202 bu6mmoteka IIOK https://m.edsoo.ru/al6836a4
NneansHbIii 14.11.202
TparcdopMaTop. S
[IpounsBoactso,

48 nepenaya u bu6mmoreka LIOK https://m.edsoo.ru/f97418ae
norpediieHue
ANEKTPUYECKON
SHEPTUU
OKOJIOTUYECKUE PUCKU 17.11.202
MIPH IPOU3BOJICTBE 5

49 SCKTPOSHEPTHH. bubnmoreka [{OK https://m.edsoo.ru/a6f74d93
KynsTypa
UCTIONIb30BaHUS

JIEKTPOIHEPTHH B



https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

HOBCE€IHEBHON XU3HU

50 Pemenue 3amau 28'11'202 bubnmoreka [{OK https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau 29.11.202 bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8
O6o061IEHNE U 20.11.202
cUCTeMaTH3aIHs S
52 3HAHUM 110 TeME bu6mmoreka LIOK https://m.edsoo.ru/401024a9
"DIeKTpOMarHuTHhIC
KoeOanus"
MexaHU4YeCKHUE BOJTHBI. 21.11.202
53 XapakTepucTuKu S bubnuoreka L{OK https://m.edsoo.ru/a58e109f
MEXaHHYECKUX BOJH
i 24.11.202
54 Cpofictsa 5 0 bubmuoreka [{OK https://m.edsoo.ru/d9ae1000
MEXaHUYECKUX BOIH
3BYK. 25.11.202
55 XapaKkTepucTUKH S Bubnuoreka LIOK https://m.edsoo.ru/138b6f09
3ByKa
WNudpa3syk u 26.11.202
il 5
56 YILIpasByk. LLyMOBoe bu6moreka [IOK https://m.edsoo.ru/7380038f
3arpsi3HeHUE
OKpYKaroIle cpebl
57 Pemenne 3a1au 27'11'202 BuGmotexa IOK https://m.edsoo.ru/cfd918bf
DIeKTpOMarHuTHBIC 28.11.202
Y 5
58 AR bubmmoreka L[{OK https://m.edsoo.ru/714e5dbl
AIIEKTPOMATrHUTHBIX
BOJIH
59 DHeprus 01.12.202  bubauoteka [{OK https://m.edsoo.ru/d01b818c



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c

AJIIEKTPOMATrHUTHBIX
BostH. CBolicTBa
3JICKTPOMArHUTHBIX
BOJIH

60

61

62

63

[Ixana
AIIEKTPOMArHUTHBIX
BoJH. [Ipumenenne
AJIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE H
OBITY

ITpuHUMIIBL
PaguoCBsI3U U
TEICBUJICHHUS.
Paguonokamus.
DIIEKTPOMarHUTHOE
3arpsi3HEHUE
OKpYKaIOIIE Cpebl
KonTponbnas pabota
o Teme "Komebanus u
BOJIHBI"

Cger. 3akoH
IIPSAMOJIMHEMHOTO
pacIpocTpaHeHus
CBETa

02.12.202
5

03.12.202
5

04.12.202
5

05.12.202
5

bubmuoreka [{OK https://m.edsoo.ru/49belf9e

bubmuoreka [{OK https://m.edsoo.ru/9f96f1f8

bubmuoreka [{OK https://m.edsoo.ru/4f7985a0

bubnmoreka [{OK https://m.edsoo.ru/f9566406

64

Pemenue 3agag Ha
IIPUMEHEHHE 3aKOHa
IIPSIMOJIMHEMHOTO
pacIpoCcTpaHeHus
CBETa

08.12.202
5

bubnmoreka [{OK https://m.edsoo.ru/ea32d455



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455

65

OtpaxkeHue cBera.
[Tmockoe 3epkaiio.
Cdepuueckoe 3epkano

09.12.202
5

bu6mmoreka LIOK https://m.edsoo.ru/a005d2bb

66

67

68

69

70

[Ipenomiienue ceera.
AOGCOMIOTHBIN U
OTHOCHUTEIIbHBIN
II0Ka3aTelb
npenomiienus. [lonnoe
BHYTpPEHHEE
OTpa)kKeHHUE.
[IpenenbHbIi yron
[IOJIHOTO BHYTPEHHETO
OTpakKEHUS

Pemenue 3amgau Ha
MPUMEHEHUE 3aKOHOB
OTPaKEHUS U
MIPEJIOMJICHUS CBETA
Xox JIy4eil B Ipu3Me.
Hucnepcus ceera.
C0XKHBIN COCTaB
Oenoro cBera. L[Bet

JInnsel. DokycHoe
pacCTOsSHUE U
ONTUYECKAs CUJIa
JIMH3bI

IToctpoenue
MU300paXeHU B
JIMH3aX U UX CUCTEMaXx.
YBenuueHue JUH3bI

10.12.202
5

11.12.202
5

12.12.202
5

15.12.202
5

16.12.202
5

bubmuoreka [{OK https://m.edsoo.ru/bc2e55cd

bubmuoreka [{OK https://m.edsoo.ru/49d830a9

bubmuoreka [{OK https://m.edsoo.ru/d8elc3be

bubnmnoreka [{OK https://m.edsoo.ru/60441359

bubnmoreka [{OK https://m.edsoo.ru/bb53b1d5



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5

Pemenue 3a1ay Ha

17.12.202
5

MIOCTPOCHHE

71 HN300paKCHHH, bubmuoreka [{OK https://m.edsoo.ru/5a868f09
MIOJTy9aeMBbIX C
MIOMOIIIBIO JINH3
r 18.12.202

72 las Kaic onmrecka 5 bu6mmoreka LIOK https://m.edsoo.ru/ecd480a2
cucreMa
Pemenue 3anau. 19.12.202
IIpenens S

73 PUMEHUMOCTH bubnuoreka LIOK https://m.edsoo.ru/cd174al10
reOMETPUYECKOMN
OINTUKHU
C 22.12.202

74 KOpOCTE GBeTa 1 c Bu6morexa LIOK https://m.edsoo.ru/f32aab06
METO/TbI €€ U3MEPCHHUS

75 Hucniepcus cBera 53'12'202 bubnuoteka [{OK https://m.edsoo.ru/lel6cc6e

76 Wutepdepenuus ceta 54'12'202 bubnuoreka LIOK https://m.edsoo.ru/5fc0c638
KorepentHsie 25.12.202
UCTOYHUKU. Y CIIOBHS 5

177 HaOIIOAEHUS bubmuorexa [{OK https://m.edsoo.ru/c6416d48
MaKCHMYMOB U
MHUHHMYMOB

78 Pemenue 3amau 56'12'202 bubnuoreka [{OK https://m.edsoo.ru/3061de2b
IT 29.12.202

79 PHMEHEHHC bubnuoreka L{OK https://m.edsoo.ru/668edbc8
MHTEphEpEeHINH S

80 Hudpakmus cera 30.12.202 bubnuoteka [{OK https://m.edsoo.ru/12ed04b5

5



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5

Judpakimonnas 12.01.202
. ) y 6
gy  Peieria. yojopue BuGnorexa LIOK https://m.edso0.ru/f998d964
HAOJIIOICHUS TJIaBHBIX
MaKCHMYMOB
82 Pemenue 3amau é3'01'202 bu6mmoreka LIOK https://m.edsoo.ru/d58c411a
[TonepedHnocTs 14.01.202
83 CBETOBBIX BOJIH. 6 bubnuoreka [{OK https://m.edsoo.ru/e9890fe9
[Tonspu3zaius cBeTa
84 Pemienne 3agau é5'01'202 bu6mmoreka LIOK https://m.edsoo.ru/c56¢8158
16.01.202
85 CBCTOBbIC ABICHHS B 66 01.20 bubmuoreka [IOK https://m.edsoo.ru/0b36363d
pupoJIie
O6o0menue u 19.01.202
6
86 CHCTeI\faTmaum bubmuoteka [{OK https://m.edsoo.ru/8a14748b
3HAHUH 10 TeMe
"Ontuka"
K 0 20.01.202
87 OHTPOIIbRAT paboTa bubnuoreka [{OK https://m.edsoo.ru/82315dd4
o Teme «ONTHKa» 6
Pa3nen 3. OcHoBbI
CTO
I'panuisl 21.01.202
MPUMEHUMOCTH 6
KJIACCHYECKOM
88 MEXaHUKH. 3aKOHBI bu6mmoreka IIOK https://m.edsoo.ru/c9bd77ch
AIEKTPOAMHAMHUKH H
TIPHHITATT
OTHOCHUTEIIbHOCTH
89 [TocTynater 22.01.202  bubmuoteka [{OK https://m.edsoo.ru/c56f05ch



https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb

CIIELUAIILHON TEOpUHU
OTHOCUTEIIBHOCTH

90

91

IIpocTpancTBEHHO-
BPEMEHHOM UHTEPBAal.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3amenJIeHue BpEMEHU
Y COKpAlIeHHE JUIUHbI
DHeprusi U UMITYJIbC

peJIHTI/IBI/ICTCKOﬁ
qaCTHUIbI

23.01.202
6

26.01.202
6

bubmuoreka [{OK https://m.edsoo.ru/d83742bb

bubmuoreka I{OK https://m.edsoo.ru/853a64fc

92

CBs3b MacChI C
SHEpruen u
MMITYJIbCOM
PENSITUBUCTCKOM
YaCTHULbl. DHEPTUs
MMOKOS

Pa3znen 4. KBanToBasi
(pusuka

25

27.01.202
6

bubmoreka [{OK https://m.edsoo.ru/b6258ffa

93

94

95

PaBHOBecHOE
TEIJIOBOE U3TTyYCHUE

3aK0H CMEIICHUS
Buna

I'mnore3a M. [Inanka
0 kBaHTax. ®OTOHEI

28.01.202
6

29.01.202
6

30.01.202
6

bubmuoreka [{OK https://m.edsoo.ru/f54035a5

bubnmnoreka [{OK https://m.edsoo.ru/1c5ff752

bubmuoreka I{OK https://m.edsoo.ru/a5ffa218



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

OHeprus U UMIYJIbC

02.02.202

96 bubnmoreka [{OK https://m.edsoo.ru/7fb307ec
dboToHa 6
dotos¢ppext. OnbITh 03.02.202

97 A.T. Cronerosa. 6 Bu6mmorexa LIOK https://m.edsoo.ru/8c68e5b9
3akoHsbI hoTtodddexTa
YpaBHeHue 04.02.202
DHHIITEHA TS 6

98 dororddekra. bubnmoreka [{OK https://m.edsoo.ru/01ef4556
"Kpachas rpanuma”
dororddekra
JlaBiienue cera. 05.02.202

99 Omnpitel I1. H. 6 bubmuoreka L{OK https://m.edsoo.ru/64b4f966
Jlebenena

100 Bonoste cpoiicTsa 26'02'202 bubnuoreka LIOK https://m.edsoo.ru/f59cfcec
YaCTHI]
Bonnst ne bpoitns. 09.02.202
JlnvuHa BOJIHBI 1€ 6

101 bpoiins u pazmepsl bu6nuoreka LIOK https://m.edsoo.ru/5df8bafl
00J1acTH JIOKATU3AIHH
JIBYDKYILEHCS YacTUITBI

102 KOpHyCKEI THIpHO é0.02.202 bubnmoreka LIOK https://m.edsoo.ru/8ccab62a
BOJIHOBOH JTyaTi3M
Hudpaxmus 11.02.202

103 = 2MeKTPOHOB Ha 6 Bu6moreka IOK https://m.edsoo.ru/30dbal8c
KpHCTaIax
Creuunduka 12.02.202

104 = w3MepeHwmii B 6 Bu6morexa LIOK https://m.edsoo.ru/65783dec

MUKpPOMHUPE.



https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec

CooTHOIIEHUA

HEOIpeIeIEHHOCTEH
I'eitzenbepra
P 13.02.202
105 = cuemne 6 Bu6maorexa LIOK https://m.edsoo.ru/e70195bd
rpaduueckux 3agad
P é 16.02.202
106 CILICHHE PACTHETHRIX 66 02.20 bubmuoteka [{OK https://m.edsoo.ru/ee9b3182
3amaq
KoHTposbHas pabota 17.02.202
o TeMaM: "OCHOBBI 6
107 CTO", bubmuoreka L{OK https://m.edsoo.ru/c3de891a
"KopnyckynsipHo-
BOJIHOBOM Jyasnn3m"
OIBITEL IO 18.02.202
HCCIIEIOBAHHIO 6
108 CTPOEHHS aToMa. bu6nuoreka LIOK https://m.edsoo.ru/312b750a
[TnanerapHast MOfeNb
atoma Pezepdopaa
109 IToctynarer bopa é9.02.202 bubnuoreka LIOK https://m.edsoo.ru/404dfa9a
Bunael cektpos. 20.02.202
i 6
110 CriexTp yposieii bu6mmoreka LIOK https://m.edsoo.ru/cf74blla
SHEPTUHU aToMa
BOJZIOpO/IA
CroHTa"HHoOE U 23.02.202
111 BBIHYKJICHHOE 6 bubmuoreka I{OK https://m.edsoo.ru/f945d85¢
U3ITy4eHHUE CBETa
112 Jlazep 24'02'202 bu6mmoreka LIOK https://m.edsoo.ru/2288a0c4
113 Hyxnonnas moziens 25.02.202 bu6mmoreka IIOK https://m.edsoo.ru/34ada5de



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de

114

115

116

snpa eitzendepra-
NBanenko. 3apsn u
MaccoBOE YHCIIO sIIpa.
H3oTo1IEL.
PagyoakTHBHOCTH

3aKkoH
PaIMOaKTUBHOTO
pacmnana. CBoicTBa
MOHHU3UPYIOIIETO
u3nydeHus. Bnusnue
pPaaIuoaKTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.
Jo3nmerpus

OHeprus CBA3U
HYKJIOHOB B sIJIpE.
SlnepHble cUbI.
Jedext maccsl sapa.
SInepHble peaknuu.
SlnepHble peakTophl.
[TpoGnembr
YIPaBISEMOTO
TEPMOSIACPHOTO
CUHTE3a.
OKoJOorn4ecKkue
ACMeKThl pa3BUTHUS
SIEPHOW SHEPTETUKHU
Merozsl perucrpanuu
U UCCIIEIOBAHUS
3JI€EMEHTapHBIX

26.02.202
6

27.02.202
6

02.03.202
6

bubmuoreka [{OK https://m.edsoo.ru/aab98bef

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

bubnmoreka [{OK https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

117

YaCTHILI.
DyH/IaMEHTAJIbHbBIE
B3aUMOJICUCTBUSL.
baproHsl, ME30HBI U
JICNTOHBI.
IIpencrasnenue o
CranmapTHOI MOJIEmH.
KBapk-riroonnas
MOJIEJIb aJPOHOB

®du3suka 3a npeaenamu
CranmapTHOI MOJIEH.
Témuas Marepus u
TEMHAS DHEPTHUSL.
EnuncTBO msnueckoit
KapTUHBI MUpa

03.03.202
6

bubnmuoteka LIOK https://m.edsoo.ru/c026fd37

118

119

Pasznea 5. DiieMeHThI
ACTPOHOMHUM U
acrpodusuxku

Oransl pa3BUTHA
aACTPOHOMHUH.
3HaueHue aCTPOHOMUU

[IpumenumocTs
3aKOHOB (DU3HKH JIJIS
00BSICHEHUS TIPUPOIBI
KOCMHUYECKUX
00BEKTOB. MeToabI
aCTPOHOMHUYECKUX
HCCIEeN0BaHUN

12

04.03.202
6

05.03.202
6

bubmuoreka [{OK https://m.edsoo.ru/ad73e145

bubnmoreka [{OK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE

06.03.202

bubnmoreka [{OK https://m.edsoo.ru/4877aale



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e

121

ONITHYECKUE
TEJIECKOTIBI,
PauoTENeCKOIIBI,
BHeaTMoc(hepHas
ACTPOHOMHS

Bun 38é3m1H0T0 HEDA.
Co3Be3ausi, spKue
3BE3/1bl, IUIAHETHI, UX
BHUJIIMOE JBUKEHUE

09.03.202
6

bubnuoreka [{OK https://m.edsoo.ru/aac588eb

122

CosHeyHast cucTeMa.
Connue. ConHeuHas
AKTHBHOCT.
Hcrounuk sHEpTrUn
ComnHia u 3BE311

10.03.202
6

bubmuoreka [{OK https://m.edsoo.ru/22748eb4

123

3BE3bI, X OCHOBHEBIE
XapaKTEPUCTHUKHU.
Jwnarpamma
"CrIeKTpaJIbHBIN Ki1acce
— CBETUMOCTB"

11.03.202
6

bubmuoreka [{OK https://m.edsoo.ru/42169944

124

3Be3 b1 TIIABHOMN
[IOCIEI0BATEILHOCTH

12.03.202
6

bubmuoteka [{OK https://m.edsoo.ru/b3ch766¢

125

BnytpenHnee ctpoeHne
3B&31. COBpEeMEHHBIC
MIPEJICTABJICHHSI O
MIPOUCXOXKICHUN U
ssosrrory ComnHna u
3BE3. OTanbl JKU3HU
3BE3]

13.03.202
6

bubmuoteka [{OK https://m.edsoo.ru/d09da494

126

Muneunsiii [1yte —

16.03.202

bu6mmoreka IIOK https://m.edsoo.ru/7cd10a0a



https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a

Hama [ajnakTuka. 6
THIIBI raTakTHK.
YEpHble ABIPHI B sIpax
TraJIaKTHK

Bcenennas. 17.03.202
Pacmmpenue 6
Bceenennoii. 3akoH
127 Xab6mna. Teopus 1 bubnuoreka L{OK https://m.edsoo.ru/3dbdf0d2
Bonbmioro B3peiBa.
PenukroBoe

U3Iy4eHUe

MacmrabHas 18.03.202
128 CTpyKTypa Bcenennoi. 1 6 bubnuoreka LIOK https://m.edsoo.ru/ce234633
MeraranakTuka

Hepewénnrie 19.03.202
129 po0sIeMbI 1 6 bubnuoreka [{OK https://m.edsoo.ru/d37d9ffe
aCTPOHOMHHU

Paznen 6.

duznueckui 16
NPaAKTHKYM

DdusznyecKuit 20.03.202
MPaKTUKYM T10 TEME 6
"Uccnenopanne
MAarHUTHOTO TTOJIS
130 MTOCTOSTHHBIX 1 1 bu6mmoreka LIOK https://m.edsoo.ru/67361aef
MarduToB" WIH

"UccneqoBanue
CBOWCTB

dbeppomaraeTukon"



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

nin "ccnenoBanne
NEUCTBUA
IMOCTOSIHHOT'O MarHuTa
Ha paMKy C TOKOM"

131

Dusnyeckui
MPaKTUKYM I10 TEME
"N3Mepenue cuiibl
Awmmnepa" wim
"N3yuenue
3aBUCHUMOCTH CHJIBI
AmMrepa OT CHJIbI
ToKa" WiIn
"Onpenenenne
MarHUTHOW MHIYKIIUH
Ha OCHOBE U3MEPEHHUS
cuibl Ammnepa”

23.03.202
6

bubmuoreka [{OK https://m.edsoo.ru/fcae91e9

132

133

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJICHUSA
AIEKTPOMATrHUTHOMN
WHIYKIUU" WIn
"Onpenenenue
WHAYKIIUA BUXPEBOTO
MarHuTHOrO 1moJjs"

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBIICHUS

24.03.202
6

25.03.202
6

https://m.edsoo.ru/c36658da

bubnmoreka [{OK https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

CaMOMHAYKIUU" WIN
"Coopka Mozeu
3JICKTPOMArHUTHOTO
reueparopa"

134

135

136

Dduznueckuit
MPAKTUKYM I10 TeMe
"U3mepenue nepuojaa
cBOOOIHBIX KOJIEOaHUIT
HHUTSHOTO U
NPYKUHHOTO
MasITHUKOB"

duznyeckuit
MPAKTUKYM I10 TeMe
"TIpeoOpa3oBanue
SHEPTUU B MPYKUHHOM
MasaTHHKe"

Ddusznueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
MEPEMEHHOTO TOKa
yepes
MOCJIETOBATEIIEHO
COCINHEHHBIE
KOHJIEHCATOP,
KaTyIIKy U pe3ucrop”
i "Uccaenosanue
paboOThI HCTOYHUKOB
CBETAa B ICIH
MePEMEHHOTO TOKa"

26.03.202
6

27.03.202
6

30.03.202
6

bubmuoreka [{OK https://m.edsoo.ru/5d159d35

bubmuoreka [{OK https://m.edsoo.ru/a28026bd

bubnmuoteka [{OK https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

137

138

duznueckuit
MPAKTUKYM 10 TEME
"U3yueHue
MapaMeTpoB 3BYKOBOU
BOJIHBI"

Dusnyeckui
MPAKTUKYM I10 TeMe
"U3mepenue
MOKa3aTens
npeaomMiIeHus cTekia”
uin "[lonyyenue
M300pakeHHs B
CUCTEME U3 IJIOCKOTO
3epKajia v JIUH3bI"

31.03.202
6

01.04.202
6

bu6mmoreka LIOK https://m.edsoo.ru/b100661a

bubmuoreka [{OK https://m.edsoo.ru/42569eal

139

140

Ddusznueckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
3aBHCHMOCTH
dbokycHOTO
paccTosHUs OT
BelllecTBa (Ha MpuMepe
JKUJIKUX JIMH3)" WIIH
"N3mepenue
dboxycHOTO
paccrostHus
pacceuBarOIUX JUH3"

Dduzugeckuit
MPaKTUKYM I10 TEME
"HaOGmroneuue

02.04.202
6

03.04.202
6

bubnmoreka [{OK https://m.edsoo.ru/b879fh3f

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

T paKIuy,
uHTephEpEHITUU 1
noJIsipu3aluy ceera"

141

142

Pusnyeckui
MPAKTUKYM I10 TeMe
"Onpenenenue
UMITyJIbCa U SHEPTUU
PENATUBUCTCKHUX
yacTull (1o
doTorpadusM TpEKOB
3apsHKCHHBIX YaCTHIL B
MarHuTHOM ToJie)"

duznyeckuit
MPaKTUKYM I10 TEME
"N3mepenue
nmocrosaHoM Imanka
Ha OCHOBE
HCCIICAOBaHUS
doTtordpdexra" nnm
"UccnemoBanne
3aBHCHMOCTH CHJIbI
TOKa Yepe3 CBETOANO/
OT HaIpsHKeHUs"

06.04.202
6

07.04.202
6

bubmuoreka LIOK https://m.edsoo.ru/63756¢47

bubnuoteka [{OK https://m.edsoo.ru/eb916f82

143

Duznueckuit
MPAKTUKYM IO TeMe
"UccnemoBaHue
CIIEKTpa
pa3pekeHHOTO
aTOMapHOT0 BOJIOpOa

08.04.202
6

bubnmoreka [{OK https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

U U3MEpPEHUE
IIOCTOSIHHOMU
PunGepra"

144

145

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
paaroakTUBHOTO (poHa
C HCIOJIL30BaHUEM
no3umeTpa' Win
"N3yuenue
MIOIJIOIIEHHS OeTa-
4acTHI] aIIOMAHUEM"

duznyeckuit
MPaKTUKYM I10 TEME
"Habmaronenus
3BE3THOTO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMITbIOTEPHBIX
MPUIIOKEHUN IS
onpeeeHus
MOJI0KEHHUS HeOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHOro
MOJTYIIApHsl U SIPKUE
3BE3bI" MK

09.04.202
6

10.04.202
6

bubmuoreka [{OK https://m.edsoo.ru/c3dabe6e

bubnmoreka [{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

"HaOmoneHus B
teneckon JIyHbl,
MJIAHET, TYMAHHOCTEH
U 3BE3IHBIX
CKOIUICHHI"

Pa3zgen 7.

O0o0maromee
MOBTOPEHHE

15

146

147

O6o0meHue u
CHCTEeMaTH3aIns
3Hanuil. Ponb ¢pusnkn
1 aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLIMATILHOM U
TUYECKOH cepax
JIeITeIIbHOCTH
YyeJjoBeKa

O06o001menue u
CUCTEMATH3aLM
3HaHuil. Pose 1 MecTo
(bU3HUKHN U aCTPOHOMHH
B COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

13.04.202
6

14.04.202
6

bubmuoreka I{OK https://m.edsoo.ru/ad6ddeed

bu6mmorteka LIOK https://m.edsoo.ru/18f19f7¢c

148

0O00011eHne n
CHCTEeMaTH3aIHs
3HaHui. Poib
(bU3UYECKON TEOpUH B

15.04.202
6

bu6mmoreka IIOK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

dbopMupoBaHUH
MIpEJCTaBICHUN O
buznyeckoil kapTuHe
MHUpPa, MECTO
buznyecKoil KapTUHBI
MUpa B 001EM pALy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O
pupojIe

O0o061IeHNE U 16.04.202

149 = CHCTEMATIBAIA ° Bumotexa L{OK https://m.edsoo.ru/b032fcdb
3HAHMH 10 TEME
"KunemaTtuka"
O6o0menue u 17.04.202

150 = CHCTeMATIEAlA ° Bu6morexa LJOK https://m.edso0.ru/4e31b507
3HAHMH 10 TEME
"KunemaTtuka"
O06o0menue u 20.04.202

151 CreTeMaTHaniA ° Bu6anoteka LIOK https://m.edsoo.ru/2dfbafcs
3HAHUH 110 TEME
"Innamuka"
O6o0meHue u 21.04.202
cucTeMaTu3aIus 6

152 3HaHUU MO TeMe bubnmnoreka [{OK https://m.edsoo.ru/3ccad82e
"Craruka TBEpAOro
Tema"

153 Obobmerre 1 22'04'202 bubnuoreka IIOK https://m.edsoo.ru/32a4d1a0

cucTréMarTu3anusa



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0

3HAHUI 110 TEME
"3aKOHBI COXpaHEHHUs
B MexaHuke"

154

155

156

157

158

O0o0061IeH e U
CHCTEMAaTHU3allHs
3HAHUM I10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHETHYCCKOU
Teopun"

O0o061IeH e U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"TepmoIMHAMHUKA.
TenmoBrle MalTuHE"

0O00011IeHne "
CUCTEMATH3aLM
3HaHUH 110 TEME
"ArperaTHble
COCTOSIHUS BEIIECTBA.
®dazoBble IEPEXOAbI"

O06o06mIcHNE U
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
"DnexTpuueckoe
mmone"

O06o0061IEHNE U
CHUCTEMAaTHU3ALIN
3HaHUH 110 TEME

23.04.202
6

24.04.202
6

27.04.202
6

28.04.202
6

29.04.202
6

bubmuoreka [{OK https://m.edsoo.ru/ed440ca8

bubmuoreka [{OK https://m.edsoo.ru/c63f7¢10

bubmuoreka [{OK https://m.edsoo.ru/1d36b5b1

bubnmoreka [{OK https://m.edsoo.ru/3bf0def9

bubnmoreka [{OK https://m.edsoo.ru/71453ee6



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6

"ITocTostHHBIHI
3NEKTPUYECKUM TOK"

159

O060061EHNE U
CUCTeMaTu3aluAa

3gauui 1o reme "Toku

B Pa3JIMYHBIX cpenax”

30.04.202
6

bubnmoreka [{OK https://m.edsoo.ru/3d40077a

160

161

O06o0061IEHNE U
CHCTEMAaTHU3aLUs
3HAHUM 110 TEME
"MaruaurtHoe 1moJje"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTeMaTH3aIUs
3HAHHH 10 TEME
"DreKTpOMarHuTHas
UHIYKIUs"

01.05.202
6

04.05.202
6

bubnuoteka L{OK https://m.edsoo.ru/3b4c06ae

bu6mmoreka IIOK https://m.edsoo.ru/053e2248

162

PesepBHBIil ypOK.
0O00011eHue u
CHCTEMAaTH3aIUsI
3HAHUH 110 TEME
"MexaHn4ecKne
Konedanus"

05.05.202
6

bubnuoteka [{OK https://m.edsoo.ru/d6310bfd

163

PesepBHBIi ypOK.
0O00011eHne n
CHUCTEMaTH3aIus
3HAHUM 1O TEME
"DIeKTpOMarHuTHhIE
KoneOaHus"

06.05.202
6

bubnuoteka [{OK https://m.edsoo.ru/5e2bb83d

164

Pe3epBHBIiT ypOK.

07.05.202

bu6mmoreka IIOK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd

165

166

167

168

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"MexaHn4ecKHe U
3JICKTPOMArHUTHBIC
BOJIHBI"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"Onruka"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTHU3allHs
3HAHUM 10 TeMe
"OcuoBel CTO"

PesepBHBIil ypOK.
O06o06mIeHNE U
CHCTEMaTHU3aIusg
3HAHUM 10 TeMe
"KopnyckynsipHo-
BOJIHOBOM JTyain3m"
PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTeMaTHU3alus
3HAHUM II0 TEME
"®dusznka aroma"

08.05.202
6

11.05.202
6

12.05.202
6

13.05.202
6

bubmuoreka [{OK https://m.edsoo.ru/52ad1603

bubmuoreka [{OK https://m.edsoo.ru/5bec1c65

bubmuoreka [{OK https://m.edsoo.ru/f7¢59d38
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14.05.202
6
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CHCTEMAaTHU3aLUs
3HaHUM 110 TEME
"du3nka aTOMHOTO
sipa v DJIEMEHTAPHBIX
yacTul"

PesepBHBIi ypOK.

O06o061IEHNE U
CHCTEMAaTH3ALHA

170 .
3HAHUH 110 TEeME
"371eMEHTHI
actpodusuxu”
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

170

16

15.05.202
6

bubmuoreka [{OK https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B PA3BUTHU COBPEMEHHOM TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpPaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTCu€Ta, abCOIIOTHO TBEPI0E
TEJIO0, UJICATbHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYCYHBIN AJIEKTPUUECKUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJAWHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJ, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, MCIApPEHNUE,
KOHJICHCAlLlNs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; dJIEKTpU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIOb3Ysl (GU3UUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHYecKass MOUIHOCTh; TIpU  OIKCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJB3YEMBIX BEJIUYMH, HX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCHOJNB3Ys (M3MUECKHUEe BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JABHUTATENs; MPU ONMMCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJb3YEMbIX BEIMYHH, UX O0O3HAYECHUS W €AWHUIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME TAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TMOoJie, HanpsLKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BeTUYMHAMHU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HproTOHa, 3aKOH COXpaHEHUs] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI  CYNEPIO3UIUU CWJI, NPUHIUI PaBHONPABUS
WHEPUUAIBHBIX CHCTEM OTCUYETA; MOJEKYIIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUs BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (M3MUYECKUX SIBICHUNH U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBarh pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, ()UKCHpPOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, N€JIaTh BBIBOJIBI I10
pe3ynbpTaTam MCCIIeTIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEICHUN UCCICTOBAHHHI B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITeNbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITE; HA OCHOBE aHAN3a YCIOBHS
3aJjau BBIOUPATh (PU3UYECKYIO MOJEIb, BBIICTATh (PH3UUECKHIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

10.14

Pematp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY pACCYXKICHHM C ONOpON Ha H3y4YEeHHBIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH U  Hay4YHO-TIOMYJISIPHON
uHpOpMaLKY, TONYYCHHOM U3 pa3IMYHBIX HWCTOYHUKOB; KPUTHUECKU
aHAJIU3UPOBATH MOTY4aEMYyI0 HH(POPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KH3HU
s obOecrieueHrss 0€30MACHOCTH TIpU  OOpallleHHH ¢ NpuOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGoTtarp B rpymme C BBIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUILIBl MPUMEHEHUS HM3YYEHHBIX (PU3UUYECKUX MOJeIIeH:
TOYEUYHBIM DJIIEKTPUYECKUHN 3apsj, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO si/Ipa MPHU pelIeHNH PU3NUYECKHUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, SJICKTPOMAarHUTHAS WHIYKIUS, JIEHCTBHE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM W JBIXKYLIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJieOaHus u BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHWe, IpesloMIIeHHe, HHTepdepeHuus,
IUdpakuus U MOJIpU3alus CBETa, AUCIEPCUSt CBETA, (POTOIICKTPUUECCKUNA
s dekr (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cwia Awmrmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO M MAarHUTHOTO ITOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOSHHE W ONTUYECKas Cuja JUH3bI; [PU ONHUCAHUU
MMPpaBUJIbHO TPAKTOBATH (1)I/I3I/III€CKI/II\/JI CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUEHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINME JAaHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NYECKHUE MPOIECCH U SBJICHUS, UCIOIb3Ys GU3NUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
NapajyIeNIbHOTO COEAMHEHUS NIPOBOJHUKOB, 3aKoH JIxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YPaBHEHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKOH pajgnOaKTHUBHOIO
pacnaza; Mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIBI,  0OIacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBleHHWE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX i KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3a1ady) U THIOTE3y YI4EOHOT0 DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYIHPOBATH BHIBOJIBI

11.10

OcyiecTBIITh MpsIMblE M KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIHUUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHUS
3aJauM BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelmIeHHsS, MPOBOAUTH Pacu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  HpU  peUICHHWH  y4eOHBIX  3aJady  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOTYYCHHOH W3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJIyHaeMyr0 HH(POPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeopeTHUeCKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACIpeNesaTh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCT B HCECTAHAAPTHBIX CUTyalUAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunble meTonawl
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABL.
DKCIepuMeHT B pu3uke

1.2

MopenupoBanue ¢usznyeckux  SIBICHUN u
npoueccoB. Hayunble rumotessl. ®Pusnyeckue
3aKOHBI M TEOpUH. ['paHMLIBI TPUMEHHMOCTH
¢u3nyeckux 3akoHOB. [IpMHIMII COOTBETCTBHUS.
Ponre u Mecro ¢usuku B popMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHbI  MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0AeH

MEXAHUKA

2.11

##HPart##KITHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTb
MexaHuueckoro JBmkeHus. Cucrema OTCuérta.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHCTEMBbI KOOPJIMHAT.
CrnorkeHue nepemMeIeHni U CI0)KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IEepeMeIIeHUs
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO
nagcHus

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENWHAs CKOpocTh. [lepuon u
yacToTa. [{[eHTpocTpeMUTenbHOE YCKOPEHUE

2.1.6

TexHu4ecKkue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJayu

2.1.7

[Tpaktnueckue paboTel. M3MepeHne MrHOBEHHOUH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

MIyTSMH, IIPOMICHHBIMU TEJIOM 3a
HOCJICIOBATEIIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue aBHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu Cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuiia COMpPOTUBIICHUS TIPU JBIKEHUH Tea
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILECHUS.
I1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckne pabotel. M3ydeHue ABMKEHUS
Opycka 10 HaKJIOHHOM TJIOCKOCTH MOJ AeHCTBHEM
HECKOJBKUX CHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaNTbHBIX TOYEK. IMIyJIbC CHIIBI M H3MEHEHHUE
UMITyJIbCa Tea
932 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKECHHE

2.3.3

Pabora cuiter




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
#i#Par##H##OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE ABUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomngectBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u  eé

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

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJCAIBLHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIxkana remneparyp KenpBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301poLiecchl B neanbHOM Tase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmjIoTel H pa60Ta. BHYTpeHHHH
QHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTEpnperanus paboThl raza

3.25

Tenmosrie MAaIlITHbI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiument mone3noro
nevictust (nanee — KI1J1) termoBoit Mamunubl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHuueckue ycTpoiicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIWIBHUK, KOHTUIIMOHED
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

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

331

3.3.2

INEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOGComoTHAS ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3TyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesna. AHM30TPONUS CBOMCTB KpuCTaioB. JKunkue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

3.34
riasnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAHOMATEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJIeKTpU4eckuid 3apsa. Jsa
BH/JIA SJICKTPUYCCKHX 3aps/IOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
JluHnKM HanpsHKEHHOCTH AIEKTPUUYECKOTO OIS
416 Pabora cui AJIEKTPOCTATUYECKOTO TIOJIAL.
[Torenman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JuanexkTpuyeckas
MIPOHUIIAEMOCTh
OnexrpoémkocTs. KonaeHcaTop. OJIEKTPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOHJIEHCaTopa
TexHHUYECKHE YCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTWieCKHe paboTHL. N3mepenue
ANEKTPOEMKOCTH KOHJIEHCATOPa
##Par##H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 aNeKTpruYecKkoro Toka. Mlcrounnku Toka. Cuiia Toka.
4.2 [TocTosiHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUUYECKOE CONPOTHUBJICHHUE. VYnenbHoe

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCJIGIIOBEITGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHECHHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTI) SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKkTpruecKkoi nen. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBJIEHUS  METAJUIOB  OT
Temieparypbl. CBEpXIPOBOIMMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMecHasd

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

ONeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS] JUCCOLMALIUSA. DIEKTPOIIH3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTeIIbHbIE
npuoopsI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pasnena
4

Koanposepsiemoro

3JIEMEHTA

[TpakTuyeckue paboThl. HM3ydeHue CMeIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOIIN3A

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMHAMUKA

4.3

##HPartH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIA




IlocTossHHEIE MAarHuThbL. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIMH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JUHUN TOJIsL JUTMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJIb M HallpaBIICHHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cumisl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJC wuHayknuu. 3aKOH  3AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIUU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. fIBrieHne camouHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTyIIKH ¢ TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHuueckrne yCTpONCTBA: MOCTOSIHHBIE MArHUTHI,
4.3.14 AJIEKTPOMATrHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTudeckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIku ¢ TokoM. MccnenoBanue aencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
###Part#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBOOOMHBIE KOeOaHUS.
5.1 5.1.1 [Mapmonnueckune konebanus. Ilepwon, dacrora,
amMIUInTya U dasza KoyedaHui
5.1.2 IIpy>xuHHBINA MasgsTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen  OUHAMMYECKOE  OIMCAHME
K0J1e0aTeNbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUTUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTebHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeJIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepada U
noTpedIeHne JIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs JIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

IIpakTueckue paboThI. Hccnenosanne
3aBHCUMOCTH IE€PHO/1a MaJIbIX KoJjieOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3UcTOpa

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrnpocTpaHEHHS. ITepuon. Cxopocth
pacrpocTpaHeHus U JyiMHa BOJIHBL. [lonepeunbie u
MMpOAOJbHBIC BOJIHBI
599 ###Par###  Unartepdepenmus u  audpaxmus

MEXaHNYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTta
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4ECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaunus
BeKTOpoB E, B 1 v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[ITkana »MEeKTpPOMArHUTHBIX BOJH. lIpumeHenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paauoCBsI3u 54 TEJIEBUACHUS.

Pannonokamnus. DIEKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKA B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

H#HPar####OII TUKA

[IpsiMonMHEHOE  pacmlpocTpaHEeHHE CBeTa B
oxHOpoHOH cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETA.
[TocTpoenne n300pakeHH B IUIOCKOM 3epKaie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. CloxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaronIue JUH3BL TOHKas
muH3a. DOoKycHOe paccTOsHUE M ONTHYECKas cujia
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux 1 paccenBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. YBElIMUYCHUE, JaBaeMOe JTUH30H

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKHU

5.3.8

Wntepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII01eHUS MaKCUMYyMOB u
MUHHUMYMOB B HUHTEPQEpPEHIIMOHHON KapTHUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHUKOB




Judpakuus cera. udpakiuonHass pemeTka.
VYcnoBue HaOMIOICHNS TIABHBIX MAaKCHMYMOB TIPH

°3.9 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[IpakTueckue pabotel. M3mepeHue mnokazaTesns
5312 MIPETOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHUi B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJ1aCCHYECKOM
MexaHuku. [locTynarel TeOprH OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEITHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'I€HI/I€ BPEMCHHU U COKpAICHUC OJIMHBI

BHCPFI/ISI " UMITYJIBC CBO6OI{HOI>1 YaCTHUIIbI

6.4

Csi3p  Macchl C DJHEPrHed M  UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUsi MOKOsi CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oToHAa € €ro 4YacToToh. DHEPrusi W HMILYIIbC
dboTtona

OtkpeiTHE U uccnenoBanue Gotorddexra. ONbITH
A.T'. CroneroBa. 3akoHsl hoToddhdexTa
VpaBHenue OiHmTeitHa a8 QoToddpdekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuuK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUE ATOMA

721

Mopenb aroma Tomcona. OnbiTer Pezepdopaa mo
MCCJIEI0BAHUIO CTpOoeHUs aToMa. [1nanerapHas
MOJ€eJIb aToMa




71.2.2

IToctynarer bopa. HM3nyuenue u moryonieHue
(GbOTOHOB TpU MEpexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJIOPOaA

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3Mm. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX
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7.2.5

CrioHTaHHOE€ U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
YCTpoiicTBO M IPUHIIMIT PaOOTHI J1a3epa
TexHUuecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKOII), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u pErUCTpaLNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydeHusi. CoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BiausHue paguoakTUBHOCTH Ha JKUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HyknoHHas
mozenb siapa I'eitzenOepra — HBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBs3M HYKJIOHOB B sipe. SaepHbie CUIIBL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUe U CUHTE3 sAEp

7.3.7

7.3.8

7.3.9

AnepHbiii  peaktop. TepMOsSIepHBIM  CHUHTE3.
[IpoGieMbl U MEPCHEKTUBBI SACPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON YHEPTETUKHU

OnemeHTapHble YacTulbl. OTKpBITHE MO3UTPOHA.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblii peakTop, atoMHas 6omba

7.3.10

[Ipaktnueckue pabotel. lMccnemoBanwe TpPEKOB
4acTHI] (10 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KAPIUKOBHIC
riaHeTel. Mansie Tena ConHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeuHas
aKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. [lnarpaMmma «CneKkTpajgbHbIA KJIAacC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MIOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] [JIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnvpanbHas
CTpyKTypa ['anmakTuku, pacrpeneneHue 3BE3/, raza
u e, llonmoxxenne u apmwxkenune ConHLIA B
INanaktuke. [1nockas u chepuyeckas MoaCUCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunbel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paanyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozaeinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie pobIeMBbl
aCTPOHOMUU




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

Kon

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

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

ChopMupoBaHHOCTh yYMEHHMI MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKY, KBAaHTOBOW (pM3MKHM Ui aHAIM3a W OOBSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakKpoOMHpa M MeraMupa, pa3jiuyaTbh YCJIOBHUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIM3HPOBaTh (hU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojeneil PU3NYecKuX TN U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MYECKON MOJETBhIO: HA OCHOBAHHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTel  (PU3UYECKMX  TEOpWd  TPU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbBIE 3ajaud, TpPeOylOIIMe MPUMEHEHUS 3HAHUU U3
pPa3HBIX Pa3feNioB IIKOJIHHOTO Kypca (DM3MKH, a TaKKe WHTETpaIiu
3HAaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUSA




Bnanenue OCHOBHBIMH MeTOoAaMH Hay4HOTO MO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4e0HO-UCCIIEOBATENbCKON  JI€ATEIbHOCTH C  HCIIOJIb30BAaHHEM
UMQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOH C (PM3MUYECKMMH MPOIECCAMU, C TO3MIMKA 3KOJIOTHICCKON
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3iIMuHbIMM croco0amMu  paboTel ¢  HMH(OpMaruen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TOHATHs, TEOPUHU MW 3aKOHBl Ui aHaiuu3a Hu
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




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

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3JIeMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

MexaHau4deckoe JABHIKXCHUC. OTHOCHTENIHLHOCTh

111
MEXAaHUUYECKOTo ABMKeHusA. Crucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flr)=(xlr) vr ) z(z)),

TpaeKTopIL,

HepeMelleHIe:
1.1.2 = _ = = —

Ar=r(t))-r(t)=r,-1n=
= (Ax, Ay, Az),

IyTE.
CrnokeHIle epeMelleHHil:

Ay =4, +4

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

Ax , . )
v =— =1X,. aHAJTOTHYHO v, =),, U.=Z/.
r—

1.13
CrozkeHHe CKopocTeil: o, =0, + 0, -

Breluncnenue nepeMeneHus 1 myTu MaTepralbHOW TOUKU
IpY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TIO Tpa(uKy

3aBUCUMOCTH V(1)




- . AD
YCKDPEHIIE MaTepHaldEHOI TOYKIL a = —L =Uu =
=0

At
114
Au \ .
a,=—=| =(u,),". aHATOIMMHO a, =(v, ', a.=(v.)
Mt Arsd ) T ’ o
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:!
x(t) = xg + vout
X(t)
X
0
+
Vv
115
[0)¢
t
Uy (t) — vo, = const
Vv
X
(t)
Vv




0x

const

1.1.6

1.1.7

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOG JBHXCHHUC:

at

x(t)=x,+u, t+

v(t)=vu, +at

a,. = const
3 a
Uy U, = 2'H:l' [Il _Il)

HPII IBILKEHINI B OJTHOM HAIIPABIISHII IIVIE S =

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi v
: = 0
l g
Yo o
0] Xo ‘C—

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

s ,
V() =y, t Uyt +gJT =¥, +U,sina- r—%

-

v (t)=uv, =v,cosw

v (t)=v,, + gt =v,sino— gt

g =0
g, =—g=const

JIBukeHne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:

L+

e




1.1.8

Kpuonunelinoe npuxenue. JBskeHue MaTepuaibHON
TOYKH IO OKPYKHOCTH.
VYrnoBas v TUHEIHAs] CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH I10 OKPYKHOCTH

_27r_2
w= = TV

2

2o

. HCHTpOCTpeMI/ITCIIBHOC YCKOPCHUC TOYKHU:

uc




R

. [lonHoe yckopeHne MaTepHaibHON TOUKH

Teépnoe Teno. [locTynarenbHOE U BpalaTeIbHOE

1.1.9 .
JIBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
191 WNuepumaneHple  cuctemsl  orcy€ra. [lepBwlii  3aKkoH
o Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. IInmoTHOCTE BeliecTBa:
m
P=Yy
P
1.2.2 =




Cuia. [IpuHUuUI Cyneprno3uiy CUL:

-

FpaBHOLLeﬁCTB = Fl + F2+- -

PpaBHOJEICTB

1.2.3 1




+
Bropoii 3akon HeroToHa: 1151 maTepuanbHoi Touku B UCO
F, = ma,
F
1
124 M
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
-— 80—
FIE Fy,

TpeTI/Iﬁ 3akoH HproTona AJI1 MaTCPUAJIbHBIX TOYCK:

-

Fiy = —Fp

12




21

1.2.6

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbI HNPUTAXKCHUA MCEKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p




Cuna tsoxectu. LleHTp TsokecTH Tena. 3aBUCUMOCTh CHJIBI
TSIKCCTH OT BBICOTHI h Hal HOBerHOCTBIO IIJIAHCTHI
paguycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




—kx
Cwuita tpenus. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus NoKos:
Ep < pN
F
™
<
UN
Koaddutment tpenus
JlaBneHue:
P=7%
1.2.9
S




1.3

CTATHUKA

13.1

—

F
MOMEHT CHUJIbl OTHOCUTENILHO OCH BpalllCHUA:

M| = Fl, roe | — utedo cuiter

-

F

OTHOCUTENIBHO  OCH, MpOXOASIIENd  uepe3  TOUKY
NEePIEeHIUKYISIPHO PUCYHKY

o

1.3.2

HCHTp Macc Tia. HeHTp MacCC CUCTCMbI MaTCPUAJIBHBIX

TOYCK:

myr + myry+...

T,
M my +my+...







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
HEHTPp MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
113'1 +F,+...=0

HHHPar#H##
134

3akoH [lackana




JlaBnenue B )xunkocTH, mokosmeiics B UCO:

p =po +pgh
H#it#Parttitt P
1.35
0
+
pgh
3akoH Apxumena:
F, Apx = —B BbITECH
F
Apx
#H#Par### _
1.3.6

BBITCCH




1.4

€CJIH TeNO U KUIKOCTh IokosaTcs B ICO, To

FApx = ng/BblTeCH

F
Apx
pgV
VYcnosue naBanus Te1
3AKOHBI COXPAHEHNW A B MEXAHUKE
NMiynsc MmaTepralbHON TOYKHU:
p=mv
p
HHHPar#H##
141
m
v
P artH HMIrynsc cucTeMBI TeI:
142 P =D + p2+. "




3aKOH N3MCHCHUA U COXpaHeHI/IH I/IMHy.TIBCﬂ:
wtppargy B HCO

143 Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHELLIHAt-l_' -







1BHEIIIH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(py + po+...

A(




, €CJIH

- -

FlBHe]_[IH + FZBHemH+- .

1BHEIITH

2BHEIH




0
PeakTuBHOE ABIKEHUE
F
Hit#Parttt Ar X
14.4 Pabora cuiibl Ha MajIOM NEepeMEeICHHUH
A4 =|¢f'| |A7|-cos = F, - Ax
'<(;
0)
MOIIHOCTh CUIIBL:
€CJIM 32 BpeMs
At
145
At
paboTa CUITBI U3MEHSIETCS Ha , TO MOITHOCTh CHJIBI
AA
P=— =F-v-cosa
At Ar—l
148 Kunernueckas sHeprusi MaTepuaibHOU TOUKH:

my?  p?
Evun = =

2 2m




KHH

mv

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUH CUCTEMBI

MatepuanbHbiXx Todek: B MCO AExun = Al + A2 + ...




1.4.7

[ToreHmanbHas SHEprus:
JJIA MIOTCHIIUAJIBHBIX CHUJI

A12 = ElrmTeHu - EZHOTeHu_: AEHOTEHu

12

lmoreHIy

210TeHI

AE

MOTEHI]

IToTenunanbHast OHCPIusa MaTCpHaHBHOﬁ TOYKHU B
OIHOPOJHOM ITO0JIC TSAXKECTHU:

EHOTeHu = mgh

MOTEHI]




mgh

[TorennuanbHas SHEPTUA YIPYro 1ehOpMUPOBAHHOTO

Tena:
kx?
E noTeHL, — 2
E
TIOTCHILL
2
kx

3aKOH W3MEHEHHUS U COXPAaHEHUsI MEXaHUYECKON SHEpruu:

Euex = Expn — EI'IGI‘E-‘I‘DI}

148 B IICO AE,ex = Agcex senoresu. can,
B IICO AEex = 0. €CII Agcex renoresn. cun — 0
1.5 MEXAHWYECKUE KOJIEBAHUA 1 BOJIHbI
151 ['apMonnueckne  KojaeOaHWS ~ MaTepUaTbHOM  TOYKH.




Avmmmatynra u  ¢asa
OTIHCaHUE:
x(f) = Asin( @t +9,).

v (1) =x,.

a,(d=(v,),=—"x(f) >a, +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4ecKoe OIHUCaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mw
2
. 9TO 3HAYHT, YTO
F, = —kx

—kx.

KOJIeOaHUid.

Kunematuueckoe




DHepreTudecKoe OIIHCaHKE (3aKoH COXpaHCHUs

MEXaHUYECKON IHEPTUN):
mu . e omu kA

— [ 2 p— —

2 2 2 2

CBsi3p aMIUIMTYbI KOJICOAHUN CMELICHUS MaTepHabHOU
TOYKH C aMIUIMTyJaMU KoieOaHuid e€ CKOpOCTH H

YCKOPEHHUSL:

Upee =04, @ =04

[Tepuon 1 yactoTa KoeOaHU:

[Tepron manbIx CBOOOTHBIX KOJEOAHHH MAaTEMaTHYECKOTO

MasiTHUKA:
1.5.2 i
I'=2m |—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=2n |—
I
153 Bomnyxnennsle  konebanusi. Pe3zonanc. Pe3onaHcHas
KpHBast
Ilonepeunsle  u  mpoponbHble  BOJHBL.  CKOpoOCTh
pacnpoCTpaHEHUs U JUIMHA BOJIHBI:
v
A=vlT =-
v
A
154
vT




HNutepdepentiusa u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHHsI Ta30B, XHIKOCTEH M TBEPABIX TeJl.
[Tycts TepMoauHaMuyeckas cucrema (Teno) coctout uz N
OJIMHAKOBBIX MOJIEKYJ1. TOraa KoJIM4ecTBO BEUIeCTBa
N m
TN
Vv
N
2.11




rac

— 4ncio ABorajapo, m — Macca CUCTEMBI (Tena),
U

U
— MOJIIpHAs Macca BellecTBa

2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJI BELIECTBA

2.1.3 BsauMopeiicTBre yacTHI BelECTBA

2.14 Juddysus. bpoyHoBckoe ABMKEHHE

2.15 Monens nuaeansHoro raza 8 MKT
CBsi3p MEXAYy JaBJICHUEM ¢ CpeIHEeW KUHETUYECKON
SHEPrueil  MOCTYMAaTeNhbHOTO  TEIUIOBOTO  JIBMIKEHUS
MOJIEKYJI UJeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):
P=lmﬂu3 =En{ Mgy _in

216 3 " 3012 300

rae MO — macca 0JJHOM MOJIEKYJIHI,

N
"=y




- KOHLOCHTpausa MOJICKYJI

2.1.7 AOGcomotHas Temnepatypa: T =t +273K

CBs13b TEMIICPATypbl Ta3a CO CpG,Z[HGfI KUHETHYCCKOMN

BHepFI/Ieﬁ MOCTYIMATCJIbHOTO TCIJIOBOTO JABUKCHHA C€ro

MOJIEKYII:
2.1.8 I s
e =| T |- 3 kT
2 2
2.19 Vpasuenue p = nkT
MO,Z[CJ'IB HUACAJIBHOTO Ir'a3a B TCPMOJUHAMUKE!
( VpapHeHHe Menneeera — KianeHposa
| BEIpesKeHH e U1 BHYTPEHHEH SHePIHH
VpaeHeHlle Menueneesa — KiameiipoHa (IpHMeH
3AIIICH):
RT
2.1.10 pV="2RT =vRT =NikT, p=P"~

K H

BrIpaxkeHIle U1 BHyTpeHHell 3Hepriil 0IHOATOMHOI

raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1IRT=%NICT _3Mpr ='-.rcuT=%pV

2




3aKkoH I[aJ'IBTOHa JJI1 JaBJICHUS CMECH pa3pCiKECHHBIX I'a30B:

p=p+pt..

P
1
2.1.11
+
2
+
W3omporieccsl B pa3peKeHHOM Ta3e C MOCTOSHHBIM YHCIIOM
Mostekyl N (C OCTOSSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const
u3oxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

V— t
T—COTLS

const

I'padmaeckoe npencrapnenue n3omnporeccos Ha PV-, pT-u
VT- nuarpamMmax.

OO0benMHEHHBINA Ta30BbIH 3aK0H:
pV

— = const
T

pVv




const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCbIH_[CHHBIG N HCHACBIMICHHBIC TIIapblI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W AaBJICHUA HACBIOICHHOI'O IIapa

2.1.13
OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 0O0BEMa
HACBIILIEHHOTO I1apa
BiaxxnocTs BO31yXa.
OTtHocuTeNbHAS BIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbILﬂHapa (T)
¢
p
HachIIIIapa
2.1.14
M
p

mapa

M




M

M

HachIIIIapa

napa

HN3meHeHune arperaTHbIX COCTOSIHUM BEIIIECTBA; HCIIApCHHUC

2115 Y KOHJICHCAITUS, KUTIEHUE KUIKOCTH
W3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16
U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEXoaax
2.2 TEPMOANHAMUKA
2.2.1 TemioBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpenHsis sHeprus
Terionepenaya Kak Crnoco0 W3MEHEHHs BHYTPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  paborbl.  KonBekius,
TETUIOTIPOBOAHOCTb, U3TyICHUE
KonngecTBO TEIIOTHI.
VY nenbHas TEII0EMKOCTD BEILECTBA C:
2.2.4 ¢ =cmal




CMAT

2.2.5

VY nenpHas Temiora napoodpazoanus L: Q = Lm.
Y nenbHas TeruioTa miaBieHus A: Q = Am.

VY aenpHas TemioTa cropanus Tormaa (: Q = gm

2.2.6

2.2.7

DOnemeHTapHasi paboTa B TEPMOJMHAMHUKE:
A = pAV

pPAV

Breruncnenne pabotel 1mo rpaduky mporecca Ha PV-

JuarpaMmme

IlepBbIil 3aKOH TEPMOJIMHAMUKH:

Q12 = AUsp + Agp = (Up — Up) + Ag,

12

AU

12

12




(V]

12

Anna0ara:

Q12 = 0= Ay, = (U — Uy) = AUy,

12

12




(U

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunine! aeiictBus TennoBbix mamuH. KIT/I:
MakcumansHoe 3Hauenue KI1/1. [ukn Kapho:

T —Tom T
2.2.10 max N =Ny = — — ] — Zmem
T .
VYpaBHeHHe TeII0BOro H6anaHca:
2.2.11

Q1+Q2+Q3+=0




+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

311

OnekTpuzanusi Tenl U €€ MPOSBICHUA. DJIEKTPUUYECKUI
3apsan. /[Ba Buaa 3apsiga. DJIeMEHTApHBIA AJIEKTPUUCCKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPUYCCKOI'0 3apdaa

3.1.2

BsaumonerictBue 3apsnoB. Todeunsle 3apsasl. 3aKOH
Kynona:
B OZHOPOJHOM BEILECTBE C JUIIECKTPUIECKON

IMPOHUITACMOCTBIO




'-E" e 1 '-E" B Q1
F=k|1|_‘h"= .|1|_|‘
&1 4mes, 1

313 Onextpuueckoe mnose. Ero neictBue Ha 3IEKTpUUYECKUE

3apsabl

Hanpspk€HHOCTD 311EKTPUYECKOTO MO

) F
qnpo6ﬂbn71
E
q

pOOHbIH
314

F

[Tone TouyeuHnoro 3apsna:

E =k




3.15

OIHOPOAHOC II0JIC:

E = const.

const.

KaprrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeH1IMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTh MOTEHIMATIOB U HANPSKEHUE:
A1z = q(¢p1 — P2) = —qAp = qU.

12




q(¢

qu.

IIOTCHHH&HBH&H OHEPIrusa 3apsaa B SJICKTPOCTATHYCCKOM

I10JIC:
W =q¢
w
q¢
A=—AW
A




IToTenmuan QJICKTPOCTATUYICCKOI'O I1OJIA:

¢_ﬂ

q
¢
q
W

CBs13b HaprDKéHHOCTI/I II0JIs1 U Pa3sHOCTH MOTCHIUAIIOB JJISA

OJHOPOJIHOTO 3JeKTpocTaTryeckoro mosst: U = Ed

[TpyHIMI CynepNIO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

3.16 =




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBeCHS 3apsI0B: BHYTPH IIPOBOJHUKA

Et=0




0

, BHYTPU U Ha IIOBEPXHOCTU IIPOBOJHUKA ( = CONSt

318 Jusnextpuku B IJIEKTPOCTATUUECKOM noJe.
JusnexkTpudeckasi IPOHULIAEMOCTD BEIIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA!

q
C=—
U
C
U
q
3.1.9

SHGKTpOéMKO CTb INIOCKOI'O KOHACHCATOPA:

£€pS

d

&€




eC

3.1.10

HapaJ'IJICJ'II:-HOC COCAMHCHUE KOHJACHCATOPOB!:

o)

q =q1+q2+...,U1 = UZ ='-"Cnapann_C1+C2+-"




apaul

IlocaenoBareabHOE COCAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
_qU _CcU 2 3 q?
€T 2 2 T 2C

qu

Cu

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuiia Toka:
=24
321 Al 0
ITocTostHHBIN TOK: | = const
Jnst mocrosiHHOTO TOKA ( = It
399 YcioBuUs CyIIECTBOBAHUS SJEKTPHUUECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akon OMa aJig y4acTKa eMnu:
U
I=—
R
I
3.2.3
R
U
324 DJIEKTPUYECKOE COIIPOTHUBJICHHUE. 3aBUCUMOCTD

COIIPOTUBJICHUA OJHOPOAHOI'O MPOBOJAHHUKA OT €TI0 JJIMHBI U




3.25

CCUCHUA. Yueanoe COIMIPOTUBJICHHUEC BEIICCTBA.

l

Ucrounnku Toka. J]C uctouHmKa ToKa:

ACTOpOHHHXCHJI

q

E =

A

CTOPOHHUXCHUIT

BHyTpenHee conpoTuBieHNEe HCTOYHHKA TOKa




3.2.6

3.2.7

3axon OMa aJ1s1 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIETH:

E = IR + Ir, oTkyna

Rr

[TapannenbsHoe COeMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl RZ

apamn







3.2.8

Rt

[TocnmenoBarenbHOE COCTMHEHUE MIPOBOTHUKOB:
U=Ul+U2+.,I11=12=..,
RHOCJI = R1 + R2+ -

mocCI

Pa6ota snexrpuueckoro toka: A = UL,
3akoH J[xoyns — Jlenua:
Q = IRt

Ha pesucrope




UZ
R:Q=A=12Rt=1Ut=7t

3.2.9

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad ]
P=— =JU
At |5, 40
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:
N S
P=FPR=—=]U
R

MoiHoCTh HCTOYHHKA TOKA:




MCTEH:IT

At At

3.2.10

CBoOofHbIE  HOCHUTENM  JJIEKTPUUECKUX  3apsoB B
IPOBOJHUKAX. MeXaHu3Mbl IPOBOJUMOCTH  TBEPABIX
METAJUIOB, PACTBOPOB U PACIUIABOB JJIEKTPOJIUTOB, Ia30B.

[TonynpoBoauuku. [1oynpoBOAHUKOBBIN K0T

3.3

MAT'HUTHOE I1OJIE

331

MexaHuueckoe B3aUMOJEHCTBUE MarHUTOB. MarHuTHoe
nose. Bektop  marHuTHOM — MHAyKumu.  IIpuHnun

Cynepro3nuu MaraHuTHbIX TOJICH:

B = Bl + Bz+




3.3.2

JlvHMM MHAYKOUMKA MarHuTtHOro nons. KaprtuHa nuHui
WHIYKIUU MAarduTHOI'O OJISt II0JIOCOBOT'O u

HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MarHuTOB

OneiTr Opcrena. MarHuTHoe Mojie MPOBOAHUKA C TOKOM.
KapTuHa J1MHUI MHOYKIMM MarHUTHOTO MOJIS JJIMHHOTO
OpsIMOrO  IMPOBOJAHMKA M 3aMKHYTOTO  KOJIBLIEBOT'O

MMPOBOAHUKA, KaTYIIKHU C TOKOM

3.3.3

334

Cuna Amnepa, e€ HalpaBJIEHHE U BEJIMYUHA!

F, = IBlsina

I[Blsinao.

, [JA€ O — YIoJI MCXKAY HallpaBJICHUCM ITPOBOAHUKA U BCKTOPOM

-

B

Cuna HopeHua, eé HaIlpaBJICHHUC U BCIIMYNHA!

Fnop =l q | vBsina

Jlop




| gl vBsina
/1€ 0L — YTrOJI MEX/ly BEKTOpaMu

>

v

+

. I[BI/I)KGHI/IG SapﬂX(CHHOﬁ YaCTUIllbl B OJHOPOAHOM MAarHuTHOM
I0JIC

3.4

34.1

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BEKTOpa MArHUTHON MHIYKLIMU:

® = B,S = BScosa

BScosa




34.2

3.4.3

B

7
4
G2

SBnenue anexrpomaruuTHoM uHAYKIMU. D/1C unnykuuu
3aKOH 3JEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

E:_E =@’

Af—

344

i

\a
\d v,

DJ1C UHIYKIUHU B IPSIMOM IPOBOIHHUKE JTUHOIA |,

JIBIOKYIIEMCSI CO CKOPOCTHIO

v

(;L;)




)

B OJIHOPOJHOM MarHUTHOM IoJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YToJl MeX1y BeKTopoM B u HopMainbio

4

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

-
-

lnv

; €CITH




TO

Blv

4

| E; |= Blv

345

IIpaBuiio Jlenna

3.4.6

NHAyKTUBHOCTB:




~l e

, wma @ = LI
Camounnaykuus. 9/1C camonHayKuuu:

AN
Eﬂ:—L—L =-1I,
My

3H€pl"l/15[ MAarauMTHOTIO ITOJIA KaTyIIKU C TOKOM:

W_LI2
L=

3.4.7 =

LI




3.5

351

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

Konebartenbubiit kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC

KOJICGaHI/Iﬂ B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[ q(t) =g, sin( ot +q,)

]fffﬁl =g, =0, cos( @t + @) =1 cos(ct +q)

®opmyna TomcoHa:

T = 2nVLC
T
2
LC
, OTKyJ1a
21 1
w=-—==—
T 4JLC
w




2

LC

CBs3b AMIUIMTYBl 3apsgaa KOHJACHCATOpa C aMHHHTYﬂOﬁ
CHIJIbI TOKa npu CBO6021HI)IX SJICKTPOMAarHuTHBIX

KOJICOaHUSIX B nACaJIbHOM KoJiIe0aTeIbHOM KOHTYPpC:

gm:—

E)

3aKkoH COXPAHCHUA SHEPTHUU B UJCAJIBHOM KoJie0aTeIbHOM

KOHTYpe:

352

353 BriHyX1eHHBIE 3JIeKTPOMAarHUTHBIE KosleOanus. Pesonanc
354 Ilepemennbit  Tok.  IIpomsBoxcrBo, mepemada U

notpedieHne EeKTPUUECKON SHEPTHH




3.6

cu? LIt cu? I’
+ = R = TR = const.
2 2 2 2

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. Bzaumnasn

opucHTauusA BCKTOPOB B DJJICKTpoMar HUTHOI BOJIHE B

BAKyyMe:
E1Blc
E
1
3.5.5
B
1
c
356 [MTkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpsamonnHEHOE pacpOCTPaHEHHE CBETa B OJHOPOIHOU
cpene. ToueuHbit UCTOYHUK. JIyd cBeTa
3aKOHBI OTPaKEHUSI CBETA.
a=f
3.6.2




3.6.3

3.6.4

ol B

Ve

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3epKajie

3aKOHBI IPEJIOMIIEHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

n
1
sino
n
2
sinf.
AOGCOIOTHBIN MMOKa3aTeb MPEIOMIICHHUS:
c
Nage = —
abe v
n

abc




OTHOCUTEIBHBIN MOKa3aTEeIb MTPETIOMIICHUS:
n, 1

nOTH
1 D2

OTH




Xox my4eil B Ipu3Me.
Vi=Va. Ml =ty
CooTHOIIEHHE 4YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

nepexoac MOHOXPOMATUUYCCKOTO CBETA 4YEPE3 TIpaHULY

pazziena IByX ONTHYECKUX CPE:

3.6.5

n,<n, ny

ITonHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbI yroi NOTHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
OTH nq

Sina







3.6.6

Coluparonue ¥ paccewBaromie JIUH3bI. TOHKas JHH3a.

DOKYCHOE PACCTOSTHUE U ONTHYECKasi CUJIa TOHKOW JTMH3BI:

3.6.7

®opmyna TOHKOU JTUH3BI:

|~

Ly
d

| =




VYBennuenue, 1aBaeMoe JIMH30M:

h |fl
r=a="a




| i

d T

A5 [

F\ h
f

3

B ciydae pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
DO = F =—0,
D




h |fl
r=g=a!
I
H
h
d

| i

Xoa dy4a, IpOIIENUIero JUH3Y MO MPOU3BOJIBHBIM YIIIOM

K e€ rmaBHOU onTHueckor ocu. [Toctpoenne n3obpaxeHuit




TOYKH M OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTCMax

doroammapaTr Kak ontudeckuii mpubop. I[maz  kak

3.6.9
onThyeckas CUCTEMaA
Nutepdepentus  cBera.  KorepeHTHbIE  HMCTOYHHKH.
VYcnoBust HaOMIOJCHUS MAaKCUMyMOB M MHHHUMYMOB B
UHTEeP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(DA3HBIX
KOFepeHTHBIX NCTOYHHUKOB.
3.6. Y
MAKCIIMYMET — A=2m—, m=0,1,£2,+3,.,
A
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,t1,+2 +3 .
Hudpakmus ceera. [udpakinuonHas pemérka. YcioBue
HAOMO/IEHUsI TJIABHBIX MAaKCHMyMOB TIPU HOPMaJIbHOM
IMaaCHUN MOHOXpOMaTI/I‘IeCKOFO CBCTa C I[JIPIHOﬁ BOJIHBI }\.
Ha penéTky ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

ml,
m
0,
+/
1,




3.6.12 Hucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 ['unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv




®doTtonbl. JHEprus GOTOHA:

E=h _he_
=hv=—=pc

hc

4.1.2 =

pc

WNmmnynbe ¢poToHa:

©




hv

413 ®oroadpdexr. Ompbitet AL CroneroBa.  3aKoHBI
o dororddekra
VYpaBuenne DitnmTeitHa 17151 hoTodddekra:
Ec])OTOHa = ABbIxoJa + Eyumax,
414 ¢doToHa
ABbIXOIA

+




KHHMax

rie ,
hc
Ecl)OTOHa =hv = 71
¢doToHa
hv
A
hc
hc
Appixoma = hv}(p = 1.
Kp

BBIXO/Ia




hv

Kp

A

Kp

hc

2
MV~ max
Evummax = T = eUzyy

KHHMAaX




4.2

415

421

4.2.2

eU

myv

max

3amn

JlaBneHue cBerta.
JlaBienne  cBeTa  Ha  MOJHOCTBIO  OTPaXarollyro
MIOBEPXHOCTb WU Ha  IOJHOCTBIO  IOIVIOLIAIOIIYIO

IMOBEPXHOCTH
DOU3NKA ATOMA
[Imanerapnast Moaenb aToMa

[Toctynatel bopa. M3nydenne u norsiomenue GOTOHOB MPU
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUHU HA JPYTOM:

hv,, = he =|E,-E

mn - .
Y

m

4.2.3

JInHenyaTpie CIEKTPBI.

CriekTp ypoBHEN 3HEPIrUU aTOMa BOJOPOJIA:
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4.3

OU3NKA ATOMHOI'O APA

43.1

Hyknonnas mozens siapa I'elizenGepra — MBanenko. 3apsin




sapa. MaccoBoe unciio sapa. M3oTomsl

43.2

PagnoakTHUBHOCTE.

Anbda-pacnan;
A~, A4 4
zX—>>5Y+;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
s X—=> Y+ je+v,

[To3uTponHbIH B-pacnan:
A A 0=
s X—=> Y + e+ v,

FaMMa'I/ISJ'Iy‘IeHI/Ie

4.3.3

3aKkoH paaruOaKTHUBHOI'O pacliaaa:
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N(t) = Ny % 2T

N(t)




ITycth M — Macca paaMoOaKTUBHOIO BellecTa. Toraa
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m(t) =mgy* 2T

m(t)

4.3.4 SAnepHbie peakuuu. [lenenue u cuHTE3 suEp










