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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTra C Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI A MPOAODKEHHS OOpa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: 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 Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

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

coJiepKaHue yueOHOoro npeaMera « Ou3ukay» Mo rojaM 00ydeHusl.

[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
MPEAOCTaBISICT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOANYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMBI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu#U 00 okpyxkatoiieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOPa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadmeir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
($U3MKM 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 (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €0 MOCTPOEHUS.

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

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

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIICHHUE CBS3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usnku yriry0i1EHHOTO YpOBHS
IIPEAINOIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
INPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO moaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YUYCHUUYECKHE ONBITHI TPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs b0 B kKoHie 10 u 11 kiacco, mmbo0 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 TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEIOBAaHNE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa NpPE/ICTaBlIEHA €IWHBIM IepeyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3UYECKUX BEJIMYMH M TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJECINbIO, TTO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIECCOB B OKpPYKAIOUIEH KU3HH, TpeOyroIre BhIOOpa
(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 CPETHET0 OOIIEro 00pa30BaHMs JOJDKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTHdecKne KOMILIEKThI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HayqYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

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

(bopMHpOBaHHE HAYYHOIO MHUPOBO33PEHMS KaK pe3yJbTaTa M3yYEeHHs] OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU [ Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX 1elieid 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOINX 3a/4a4d B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nueckux SBICHUI B MPUPOJE W JUISl NPUHITHS NPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE CO3/aHUE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPEAY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodecCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOUUMUCA, T[UIAHUPYIOMIMMHU TIPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

CnocoObl  u3MmepeHuss (U3MYECKUX BEIMYMH (aQHAJOTOBBIE W LU(POBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJIO, HJealbHAs KUJKOCTh, HWJICAIbHBIA Ta3, TOYECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHUs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATILHOM TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U MX TpaduKH.



KpuBosmHenHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaeinbHOro nepexoia i N3MEPEHNe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHnue ckopocTy IpH IBUKEHHH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHS C LEJIbIO0 ONPEIECICHUS] MTHOBEHHON
CKOPOCTH.

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

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

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyenue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOM II0 MOZIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



[lepBbiii 3ak0oH Hprotona. MuHepumanpHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJCHHS 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 TpeHue. Cuia TpEeHHs CKOJIBKEHUS W CHJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOAIIMITHUKY,
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 HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CAI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenune macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHre paBHOACHCTBYIONICH CUJI TIPU JABMKCHHHU OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJl, CBS3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcnoBus paBHOBECHs TBEPAOIO TeEJA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHus é mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOW TOUkHU. [IpeacraBienue O coxpaHeHUH
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 JHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iapa (BHyTpH M BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymuM s UMACaNbHOM >KUAKOCTH KaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHepruu mpu CBOOOHOM MaJCHUHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPH YIIPYTOM B3aUMOJACHUCTBHM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MoJsekyasipHast pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBHUS YacTHI] BellecTBa. Monenn CTpoeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozaeneil. Macca u  pasmepbl Mosekyd (atomoB). KomuuecTBO BermiecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanbrona. M3omporiecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnronenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

N3yyenue H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIBHAS — pellaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue A1 BHYTPEHHEH YHEPIruy OJTHOATOMHOTO HJI€AIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOM  cHUcTeMbl 0e3  coBepuieHuss padotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

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

IlepBbiii 3ak0H TEpMOAMHAMUKHU. BHyTpeHHsiss »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
33JlaHHO€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI ITPOXOJIHT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHume! gectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENd, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

M3meHeHne TemnepaTypsbl IPH aI1adaTUYECKOM PaCIIMPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO pacCIIUpPEHuUst T (Ha KAaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEepTrun B Pa3oBbIX MEPEX0OIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomuol, npaKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  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 IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  mosid.  IIpoOueiit  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3neKTpocTaTUYECKOro NoJist. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro 1Mo o0bémy miapa. [losie paBHOMEpHO 3apsiKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. JlusnexTpuyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsaKa U pa3psiKa KOHIEHCATOpa YepE3 PEUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTeKkaHusi TOKa B LIENH, COJEPKAIIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enbHOE CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKOU SJHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOTIEPEYHOr0 CEUECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa OT HamNpsDKEHUST JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO paspsana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE 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 M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  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 OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHWE, HAay4yHbIA (akT, rumoresa, (pU3MYEecKas BEIWYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

MarunuTtHoe none B Bemectse. @eppOMArHETHKY, ITapa- U JUAMarHETHKHU.



TexHuueckue YCTpOfICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC wmHAyKUMU B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: HHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIYKIUU 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 JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢daza konebanuil. CBsI3b aMIUTUTYIBI KOJEOAHUI HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3aTyxaronux Kojebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA 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 KojeOaHWW Trpy3a Ha MAaCCUBHOM TIPY)KMHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUTMTYJOM CHIIbI TOKa B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (popme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblid  Tpancopmatop. IlpomsBonacTBo, mnepegaya M NOTpeOIeHHUE
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 JJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

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 ASUCTBUS TpaHCchopMaTopa.



Monenb TMHUY 3JIEKTpONEpEIayu.

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
MpPOJOJbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3ITyYEHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IprHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUILIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenune natepdepeHnu 1 Audpakiinii MEXaHUueCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBaHre  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIOMJICHUE, TTOJSIpU3anus, Tudpakius, THTephepeHITUsI.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CiioxkHbIA cocTaB Oeloro cBera.
LBer.

[TomHOE BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epuyeckoi JHMH3BI OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEP(PEPEHIIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
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.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINY JIa3epHOTO U3JIyUEHHUS Ha IBYX IIEISIX.

HaOmronenue nucnepcum.

Habmronenue u ucciaegoBanre Iu(ppakIimOHHOTO CIIEKTPa.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUH IKCIIEPUMEHT, JIA00paTOpHBIC PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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 nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOoMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHBIN QOH n3nydyenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

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

Mertozapl perucTpaluy U UCCIIEIOBAHUS 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 TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuxKym.

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. [IpuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Besnus, sSpKue 3BE3ABI, IUIAHETHI, UX BHIUMOE
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 MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
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 m kBazapbl. UEpHBIE ABIPHI B SApPAX
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NIECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHus pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIUMH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4YHbId (DAKT, TUIOTE3a, (PU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpone, KoyieOaTelnbHbIE
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TIPU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBas IUArHOCTHKAa B TEXHUKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTb  TPAXKJAHCKOM  TO3ULMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYIpPaBIEHWH B  00pa3oBaTEIbLHOM
OpraHu3aluu;

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 rpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene 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, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKU MTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJaJeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3WpOBaTh 3aaady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO (U3UKE B TPAKTUYECKYIO OOJIACTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYUIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA 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(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIIATh OOIIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
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 METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUI, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEHM C MO3ULUUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YYETOM UMEIOUIUXCS
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€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

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

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xoniy oOyuenusi B 10 knacce npeaMeTHbIE pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OATHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU U TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCioBUS (TpaHMIlbl, O0JACTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b pPabOTHl CUJIBI C M3MEHEHHEM MEXAHMUYECKOW 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 WMITyJIbCa U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMIoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, DJJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME 4YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

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



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: JIAHUPOBATh
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 y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3aaad, MIPpOBOJNUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUe SBICHUS;

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 HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHON C (U3MUYECKUMHU MpPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMuHble CIOCOO0bI paboThl ¢ MHpOpManuen (GpuznIecKkoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJbHbBIE 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 HECTaHJAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
Gu3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJIb ACTPOHOMHUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOJIMHAMUKH, CHCIHATLHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJIJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIMPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIA, MOTEHIMAT 3JIEKTPOCTATHUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DJHEPTus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCUsi, TMOJHOE BHYTPEHHEE OTpa)XeHHE,
dboroanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBaAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPU
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3aJaud, TpeOyIolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB eCTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETHUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
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
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 Ppa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALMIO K OyayIied nmpodeccnoHalbHON JesITebHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
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KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/7f41bf72
N bubmuoreka [JOK
23 Cratika TaEporo TENA > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
Htoro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/7fA1bf72
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/7fA1bf72
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IIEPEX OBl https://m.edsoo.ru/7f41bf72
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Omextpmieckoe nore 24 https://m.eds00.ru/7f41bf72
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
43 Torat B pasmiraHLIX cpesiax 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckiit MpakTAiyM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 16
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoJsmuecTBo 4yacoB DJIeKTPOHHbIE
Nenm/m  HammeHoBaHHe pa3iesioB U TeM MPOrpaMMbl Beero KOHTpPOJIbH MpaxTyecK glgrl;(gfoo:a?:;bﬂ“e
ble padoThI ue padoTsbl pecypee
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14 Bu6mmorexa LIOK
1.2 ONeKTpOMAarHUTHAs UHTYKIUS 13 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMAarHUTHHIE KOJIeOaHUS 15 Bu6mrorexa LIOK
2.3 MeXaHu4eCKUe U 3JIEKTPOMATHUTHBIE BOJIHEI 10 1 https://m.edsoo.ru/7f41bf72
2.4 Onruka 25 1
Hroro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 Octoser CTO > . Eﬁfﬁﬁﬁfiﬁg/}?mmwz
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM yann3m 15
4.2 @I/IZI/IZE[ ;I‘Ohfa Hy 5 bubmorexa LOK
https://m.edso00.ru/7f41bf72
4.3 @Pu3nKa aTOMHOTI'O SApa U 3JIEMEHTAPHBIX YaCTHULL 5
Hroro no pazgeny 25
Paznea 5. JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHU
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPUIUKU 12 Eifggﬁ;fg;gﬁ}% A1b§72
Hroro no pazmeny 12
Paznen 6. PUSHUECKHAN MPAKTUKYM
6.1 Ouznyeckuil NPakTUKyM 16 16 Egggﬁ;ﬁ;ﬁ)gﬁ% f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 16

Pa3nen 7. OBOBIIAIOILIEE TIOBTOPEHHUE
CucremaTtu3zanus u 00001IeHHE TPEIMETHOTO

71 COZEP>)KAHUSA U OIbITA JEATEIIbHOCTH, 15 bubnnorexka [HOK

puoOpeTEHHOTO TPH M3ydyeHUH Kypca ¢puzuku 10 — https://m.edsoo0.ru/7f41bf72
11 knaccoB

Hroro no pazgeny 15

PesepBHOe Bpemst 10

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

e KosmmuecTBo yacos DJIeKTPOHHbIE
- Tema ypoka uupposeie
n/n
Beero KOﬁHTpOJIBHLIe HpﬁaKanecmle oBpazoBaTeIbHBIe
ThbI ThBI
paoo paoo pecypchl
1 ®dusznka — pyHIaMeHTalbHas HayKa O MPUPOJIE 1 bubanorexa LIOK
YH YK pup https://m.edsoo.ru/ff0c32e2
2 Hayunsriit MeTo1 mO3HAHUS U METO/IbI 1 bu6nmoreka [JOK
UCCIeIOBaHMs PU3NIECKUX SBICHUI https://m.edsoo.ru/ff0c32e2
3 DKCIEPUMEHT U TEOpHs B MPOLIECCe MO3HAHUS 1 bubmuorexa [JOK
npupobl. HabmroneHre u 3kcnepuMeHT B GU3KKe https://m.edsoo.ru/ff0c33e6
4 Crioco6b1 u3MepeHHs (PU3NYECKUX BETUYHUH 1
5 AOComIOTHAS M OTHOCUTEIbHAS TOTPEITHOCTH 1
M3MEPEHUI (PU3NUECKUX BETUINH
Mogenuposanune B ¢puszuke. Poins 1 MecTo PU3HUKH B
6 bopmu (I:BaHHH COB(b €MEHHOW Hay4YHOM Kaq)TI/IHI:I 1 bubmorexa LIOK
PMHP P 9y o P N https://m.edsoo.ru/ff0c33e6
MHpPa, B IPAKTUYECKOHN ACSITSIBHOCTHU JIIOICH
Mexanuueckoe nsmxenne. CucremMa oTcuera.
bu6mmoreka [IOK
7 OTHOCHUTENBHOCTE MEXAaHUUECKOTO ABIKEHUS. 1

[Tpsimast u oOpaTHas 3a4a4u MEXaHUKH

https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
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Panuyc-BekTop MaTepuanbHOM TOUKH, €ro
MPOEKIIMU HA OCH KoopAuHAaT. TpaekTopusi.
ITepememienue. CxkopocThb. X mpoeKuu Ha OCH
KOOpJAUHAT

CrnosxeHue niepeMenieHuil u ckopocteil. Pemenue
3aja4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

10

PaBHOMEpHOE MpsIMOTMHEHHOE IBM)KEHHE.
I'pacuueckoe onrcanne paBHOMEPHOTO
IPSMOJIMHEIHOTO ABHYKCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

11

HepaBaomepnoe aBuxkenue. MruoBeHHas
CKOpOCTh. Yckopenue. [IpsamosinHeiHoe IBUKEHUE
C TIOCTOSIHHBIM YCKOPEHHEM

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e

12

®usnueckuil NpakTuKyM 1o teme "M3yuenue
HEPAaBHOMEPHOI'O JABU)KEHHUSI C LIEJIbIO ONPEIETICHUS
MI'HOBEHHOH CKOpocTH"

13

I'paduueckoe onucanue npsMOINHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

14

15

16

duznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOPEHHS TIPH MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIIOHHOU
mwiockoctr" min "HUccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
IBYOKeHnH"

CBobomHOe masienne. Y CKopeHue CBOOOTHOTO
najeHusi. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH U UX Tpaduku
JIBmxeHue Tena, OpOIIEHHOTO MO/ YTIJIOM K
TOPU30HTY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

17

®uznyeckuil NpakTukyM 1o teme "M3mepenue
yCKOpeHHs cBOOOIHOTO nafeHus" win "N3ydeHue
JBUKEHHUS TeJla, OPOIIIEHHOTO TOPH30HTAIBHO"

18

KpuBonunelinoe npuxenue. J[BuxkeHue no
OKPY’KHOCTH. YTJIOBasl U JIMHENHHAsA CKOPOCTbh.

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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[Tepuon u wacrora. LleHTpocTpeMHUTEIBHOE U
IIOJIHOE YCKOPEHHE

®uznyeckuil npakTukyM o teme "M3yduenue
JIBYDKEHUS TeJa [0 OKPY>KHOCTHU C ITOCTOSIHHOM 110

19 MoyJIt0 ckopocThio" min "MccnenoBanue
3aBHCUMOCTH MEepHOJIa 00paIeHUS] KOHUYECKOTO
MasiTHUKa OT €ro napamerpos"”
20 KonTtponpsHas padora no teme "KunemaTnka"
ITepsriif 3ak0H HptoToOHA. MHEpLIMAIbHBIE CUCTEMBI
PB! p bu6mmoreka [IOK
21 orcuéra. [Ipunnun orHocuTensHoCcTH ["anumes. _
. https://m.edsoo.ru/ffOc3ada
HeunepuuanbHbie CUCTEMBI OTCUETA
29 Cuita. PaBHonelicTByro1as cuia. Bropoit 3akoH bubnuorexa [JOK
Hprotona. Macca https://m.edsoo.ru/ff0c3be8
®uznyeckuil npakTukyMm no teme "M3mepenue
PaBHOJICHCTBYIOIIEH CHIIBI TIPU ABUKEHUU OpycKa
23 1o HakJIoHHOH miockocT" min "[IpoBepka
TUIIOTE3bI O HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOM TTIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”
bu6mmoreka [JOK
24 Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa
g p https://m.edsoo.ru/ff0c3be8
o5 [Tpuntun cynepro3unuu cwi. Pemenue 3amnay Ha
npuMeHeHue 3aKk0oHoB HproToHa
26 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTD bubnuorexa [JOK
TPaBUTAIMOHHON U MHEPTHOU MacChl https://m.edsoo.ru/ff0c3d00
27 Cwita TSDKeCTH U yCKOPEHHE CBOOOHOTO TTaICHUS
BIDKEHHE HEOECHBIX TEJT M MX MCKYCCTBEHHBIX
28 2CIH THUKOB. lepBas kocMuueckast c};o OCTh bubmorexa LIOK
Y - Hep POCTb. https://m.eds00.ru/ff0c3d00
3akonbl Kemepa
bu6mmoreka [IOK
29 Cuna octu. 3akoH ['yka. Bec tena
YHpyr YK https://m.edsoo.ru/ff0c3e18
30 ®uznueckuil npakTukyM no reme "Hcecnenosanue

3aBUCUMOCTH CHUJ YIIPYTIOCTH, BO3SHUKAIOIINX B



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3e18

31

32

33

pYKUHE U PE3UHOBOM 00pasIe, OT X
nedopmarun unn "M3ydeHne TBUKCHHS CHCTEMBI
TeJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit
0J10K"

Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS.
JIBU>KEHUE B )KUJKOCTHU U T'a3e C YYETOM CHIIBI
COIIPOTUBIICHUS CPEBI

®uznyeckuil npakTukyMm no teme "M3mepenue

K03 pULIHEHTa TPEHUS 110 BEIMUYHUHE YTIIIOBOIO

ko dunuenta 3aBucumoctu Frp(N)" nim
"HccnenoBanue IBUKEHUS OpycKa 1Mo HAKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM KOA(QUITEHTOM
TpeHus" win "M3ydeHue ABUKEHUS Ipy3a Ha Bally C
TpeHuem"

Hasnenue. I'mapocratuueckoe aasnenue. Cuna
Apxumena

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

34

435

36

37

AbcomoTHo TBepnoe Teino. [ToctynarensHoe u
BpallaTeIbHOE IBUKEHNUE TBEPAOIO Tea

MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILICHHUS.
TTineyo cuibl

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY TEIy.
Ilentp TsKxecTH Tena. Y Ca0BUSA PAaBHOBECUS
TBEpAOro Tesa. Buibl paBHOBECUS

®usnueckuil NpakTUKyM 1o reme "McecnenoBanue
YCJIOBHM paBHOBECHS TBEPAOIO Tella, UMEIOIIErO
ochk Bpamenus" ninu "KonctpyupoBanue
KPOHILUTENHOB U PacuéT CUJI yIIPYrocTu'" Uimn
"N3yueHne yCTOWYMBOCTH TBEPAOTO TENA,
MMEIOLIETO IO ONOPhI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

38

Pemenue 3amau

39

KonTtponsHas padora no teme "/lunamuka.
CraTtuka TBEpa0rO TEna"

40

Nmnynbc maTepuanbHOU TOYKH, CUCTEMBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

MaTE€pHaJIbHBIX TOYCK. I_[eHTp MacCC CHCTEMbI
MaTCpHAJIbHBIX TOYCK. TeopeMa O IBMXKXCHHU
LHEHTpa MaccC

41

HMnynbc CHIIBI U N3MEHEHHE UMITyJIbCa Tella.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

42

MoMeHT UMITyJIbCa MaTepUAIbHOW TOUYKH.
[IpencraBneHune o COXpaHEHUH MOMEHTa UMITYJIbCa
B LICHTPAJIbHBIX MOJISX

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

43

®dusnueckuil NpakTukyM 1o teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY IyTH'" WU
"M3mepeHue CUilbl TATH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHJIBI TSITU'" HITH
"CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJa C
umnyascoMm cuibl" unu "McecnenoBanue
COXpaHEHHUs UMITYJIbCa IPU YIIPYTOM
B3aumozeiicTeun" win "M3mepenrne KUHETHYeCKOM
SHEPrUU TeJla 10 TOPMO3HOMY ITyTH"

44

45

46

Pemenue 3anau

Pabora cuibl Ha MaIOM U Ha KOHEUHOM
nepemenieHuy. I'paguueckoe npeacraBieHne
paboThI cuiTbl. MOIITHOCT CHITBI

Kunernyeckas sneprus. Teopema 06 U3MeHEHUH
KMHETUYECKOW YHEPTUU MAaTEPHAIBHON TOUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

47

IloTeHIMaNbHBIE 1 HENOTEHIIUAJILHBIE CHUIBI.
[TorenumansHas sueprus. Bropas kocmuyeckas
CKOpPOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

48

Tpetbst KocMuueckasi ckopocThb. CBsi3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXAHUUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH
COXPaHEHHsI MEXaHUYECKON SHEPIUH

49

Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepnyinu 15 uaeanbHOM JKUAKOCTH



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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KoHTposbHast pabota 1mo Teme "3aKoHbI

50 "
COXPaHEHHUs B MEXaHHUKE
PassutHe npeacraBiaeHui 0 NPUPOIE TEIIOTHI.
51 OcHOBHBIE ll')IOiO}KeHI/Iﬂ MKT.pIIE(b?bySHH. buGmorexa LIOK
https://m.edsoo.ru/ffOc4dc2
bpoyHoBckoe nBuxkeHue
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX Tell.
52 XapakTtep JBI)KEHUS U B3aUMOJICHCTBHSI YacTHUI]
BEIIECTBA
53 Macca u pazmepsl MoJiekyl (atoMoB). Konnuectso
BemecTBa. [locrostnaas ABoraipo
54 Temneparypa. Temmiosoe paBHoBecue. [lkana
Ilenscus
55 Pemenue 3amay
. bu6nmoreka [JOK
56 WneanpHblii ras. ['a3oBbie 3aKOHBI https://m.edsoo.ru/ffoc4fde
57 VYpasuenune MenzeneeBa-Knaneiipona. Pemenue bubnuoreka [IOK
3a7a4 https://m.edsoo.ru/ffOc4fde
58 AbcomoTHas TeMneparypa. 3akoH JlanbToHa
59 M3omponeccsl B UACAIBHOM ra3e ¢ OCTOSIHHBIM bubnnorexka [JOK
KOJIMYECTBOM BEIIECTBA https://m.edsoo0.ru/ff0c570e
60 I'padmueckoe npencraBaeHNe U30MPOLIECCOB: bubnuoreka [IOK
U30TepMa, U30X0pa, n306apa https://m.edsoo.ru/ff0c570e
®uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO Tpoliecca (PeKOMEHI0BaHO
61 UCIOJIb30BaHue LU(POBOii JabopaTopun)" win
"N3yuenne n3oxopHoro npouecca" uin "M3ydenne
u3obapHoro nporecca” unn "[IpoBepka ypaBHeHUs
COCTOSAHMS"
62 OcHoBHoe ypaBHeHne MKT
63 Pemienue 3anau
CBs13b a0COTIOTHOI TeMmepaTypbl
64 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEen

KMHETUYECKOM DHEprueH MoCcTynaTeaIbHOro



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c570e
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TEIJIOBOI'O JBHKECHHUS €€ YaCTHI]

65
66

67

68

69

70

O0001IEHNE U CUCTEMATU3ALM 3HAHUM 10 TEME
"OcHoBsl MKT"

KonTpomnpHas padora o teme "OcHoBst MKT"

TepmoauHaMuueckasi cucTeMa. 3aJjaHue BHEITHUX
ycnoBuid 1 T/ cuctemsl. BHemnue u
BHyTpeHHUE napamerpsl. [lapamerpsr T/l cucremst
KakK Cpe/THUE 3HAYCHUS BEJIMYMH, ONMCHIBAOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.
Camonpou3sBoiibHas penakcamus T/ cucremsl k
TEIJIOBOMY PaBHOBECUIO

Mojenb uieaibHOTO Ta3a B TEPMOIMHAMUKE.

Y ci10BUS TPUMEHUMOCTH 3TON MOJEIN
VYpasuenue Menneneesa-Knaneiipona u
BBIPKEHHE JIJIs1 BHYTPEHHEN SHEpruun

71

BeIpaskeHue 1 BHyTpEeHHEN SHEprun
0JIHOATOMHOT'0 UJIEAJIbHOTO Ta3a.
KBasucratnueckrue U HECTaTUYECKHUE NTPOLIECCHI

72

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Boruncnenue pabotsl 1o rpaduky npoiecca Ha pV-
JarpaMme

73

Tennonepenaya Kak cnocod U3MEHEHUs
BHyTpeHHeH 3Heprun T/l cuctemsl 6€3 coBepIICHUS
paboThI

74

75

KonBeknus, TemionpoBogHOCTb, U3IYyYEHNE
KommuecTBo TemnoTel. TemToéMKOCTh Tena.

VY enbHas 1 MOJISIpHas TEIUNIOEMKOCTH BEIIECTBA.
VY ienbHast TEIJI0Ta CrOPAHUs TOIJIMBA

76

Pacuér konruecTBa TEIIOTHI IPU TEILUIONEpeaue

77

duznyeckuil mpakTukyM mno teme "M3mepenne
yaenbHOU TeroéMkocTu" unu "VccnenoBanue
MpoIecca OCTHIBAHUS BelecTBa" Uiu




"UccnenoBanue agunabaTHOTO mporecca’ uiu
"N3y4yeHne B3aMMOCBSA3HM HEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPbI KUIIEHUS KUIKOCTEN"

[TonsiTre 06 aquabarHom mporecce. [lepBrIit 3ak0H

bu6mmoreka [IOK

8 TEPMOJIMHAMUKHI https://m.edsoo.ru/ffOc5efc

79 KonudecTBO TEI1oThl U paboTa KaKk MephbI
W3MEHEHUS BHYTpeHHeH sHeprun T /1 cucteMsl
Bropoii 3ak0H TepMOAMHAMUKY JJII PaBHOBECHBIX

80 u HeI;)aBHOBeCHbDI() Hpil)I_ICCCOB. HIéO6]ID)aTI/IMOCTL bubmmorexa LOK

https://m.edsoo.ru/ff0c6230
MPUPOHBIX MTPOIIECCOB
. bu6mmoreka [IOK

81 ITpunnuner gerctBus TermoBbix MamuH. KIT/] https://m.eds00.ru/ffoc600a

82 MakcumansHoe 3Hadenue KITJI. Ilukn Kaprao

83 Pemenue 3amau
DKOJIOTHUECKHE aCIIEKThI UCIIOJIb30BaHU

84 TEIJIOBBIX JABUTaTeNel. TernnoBoe 3arpsa3HeHue
OKPYKarOIIE Cpebl

85 Pemrenne 3amau

86 0O00011eHre 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6nmoreka [JOK
" " .

Tepmoaunamuka. TerioBble MallIMHbL https://m.edsoo.ru/ff0c6938

87 KonTtponbHas padora o Teme "TepMouHamMuKa.

TenmoBrie MaNTHHEL"

88 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u bubnuoreka [IOK
KUTIEHHE. Y IeNbHas TemyioTa napooOpa3oBaHus https://m.edsoo.ru/ff0c63b6
Hacebliennblie 1 HEHACHIIIEHHBIE MaPHI.

KauecTBeHHAs 3aBUCHMOCTD IIJIOTHOCTH U JJABJICHUS

89 HACBIIIEHHOTO 1apa OT TEMIEPATypPbl, UX bubmuorexa [JOK
HE3aBUCHUMOCTH OT 00bEMa HACHIIIIEHHOTO Tapa. https://m.edsoo.ru/ff0c64d8
3aBUCHMOCTB TEMITEpATypPhl KUTICHHUS OT JaBJICHUS
B JKHJKOCTHU

90 BrnaxHocTs Bo31yxa. AGCOMIOTHAS U bubnnoreka [HOK

OTHOCUTCIIbHAs BJIA)KHOCTh

https://m.edsoo.ru/ff0c64d8
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91

Penrenue 3amau

92

93

TBépnoe Teno. Kpucrammmdyeckue u amopdHbie
Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB
[LnaBnenue u KpucTauM3anus. Y JejabHas TEMI0Ta
miaBiaeHus1. Cyonumanms

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

04

®dusznyeckuil mpakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUKOCTEH" i
"N3mepeHue yaenbHOM TeIUIOTh MJ1aBJIeHus Jbaa"
iy "M3yueHue cBOWCTB HACBILLIEHHBIX MapoB" WK
"N3mepenue abCOMOTHOM BIaKHOCTH BO3yXa U
OLIEHKa Macchl apoB B nnomerieHun". Msmepenue
Kod(duIlMeHTa MOBEPXHOCTHOTO HATSHKEHUS

95

Hedbopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Monyins FOwra. Ilpenen ynpyrux
nedopmaruit

96

97
98
99

100

101

TennoBoe paciIMpeHne KUIKOCTEN U TBEPABIX TEll.

AHI‘apMOHI/ISM TEIUIOBBIX KOJeOaHMH qacTuI
B€IICCTBA

[IpeobpazoBanue sHepruu B (Hha30BBIX MEpPEXoaax
YpaBHEHHE TEIUTOBOTO OaslaHca
Pemenue 3agau

[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie
ABJIeHUs. J{aBlieHHe 1o HCKPUBIEHHOMN
MMOBEPXHOCTHIO KUaKocTH. Dopmyna Jlannaca

O00011IeHNE U CUCTEMATU3ALMs 3HAHUH 10 TEME
"ArperatHble cocTosiHUS BenlecTBa. da3oBbie
nepexonbl”

102

KonTtponbHas pabota no Teme "ArperarHsie
cocTosiHUS BelecTBa. @a3oBbie mepexo bl

103

DnexTpu3anus Tell U €€ IPOsSBICHUS.
OnexTpuueckuii 3apsai. [[Ba Buaa aleKTpUUECKUX
3apsanoB. [IpoBOAHNKY, TUANEKTPUKH U
IIOJIYIIPOBOJIHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6bcc

104 DJIEMEHTapHBIN 3JIEKTPUYECKUN 3apsi. 3aKOH bubnmoreka [JOK
COXPAHEHHUs dJIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ffOc6bcc
105 Bzaumopeiictue 3apanoB. Toueunble 3apsibl. bubnunoreka HOK
3akon Kynona https://m.edsoo.ru/ffOc6ced
106 Pemenue 3amau
107 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPSIbI
Hampsok€HHOCTD 3neKTpruecKoro noJs. [IpoOHEbi
108 3ap;1rz)[. JInaun HaHp}I)K?HHOCTI/I BHGKTpI/I‘leEKOFO bubnmorexa LOK
https://m.edsoo.ru/ff0c6df2
noJist. OTHOPOTHOE IIEKTPUUECKOE T0JIE
109 [ToTeHIHaTbHOCTh AIEKTPOCTATUYECKOTO TOJISL. bubnuorexa [JOK
Pa3zHoCTh MOTEHIMATIOB 1 HANIPSIKEHUE https://m.edso0.ru/ff0c6f00
[TorennumanbHas 3HEprUs 3apsaa B
110 BHCKTij)CTaTI/I‘IeCKOI\I/I) noJie. %(I)[TGHHHaH bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00
AIEKTPOCTATUUECKOTO OIS
111 CBs13b HAMPSHKEHHOCTH TIOJISI U PA3HOCTH
MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO MOJIS
112 ITpwHOHIT CYEPIO3UINH YICKTPHUSCKUX TTOJICH Eubmorexa IIOK
https://m.edsoo.ru/ff0c6df2
113 Pemenue 3amau
114 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apshKEHHOMN chepsl
[Tose paBHOMEPHO 3apsHKEHHOTO IO 00BEMY IIapa.
115  Tlome paBHOMEPHO 3apsHKEHHON OECKOHEYHOM
MJIOCKOCTH
116 [IpoBOAHMKY B 3JEKTPOCTATHUECKOM IIOJIE.
YciioBre paBHOBECHS 3apsi0B
117 JM3NeKTpUKY U OIYIPOBOJHUKH B
IIEKTPOCTATUYECKOM I10J1€
118 KoHnneHcarop. D11eKTpoEMKOCTh KOHIEHCATOPA. bubnmoreka [JOK
DneKTPOEMKOCTh INIOCKOr0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
119  TapamnenbHOE COEMHEHNE KOHCHCATOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c72c0

120 [TocnenoBareapHOE COSTMHEHUE KOHIEHCATOPOB

121  Dueprus 3apsHKEHHOTO KOHACHCATOpa

®dusndeckuit mpakTUkyM 1o teme "Habmronenue
IIPEBpALIEHMs] SHEPTUHU 3apsHKEHHOT0 KOHIEHCaTopa
B SHEPIUI0 U3JydeHus ceeroauona’ win "M3ydyenue
122 = mporekaHHs TOKa B LEMH, COACPIKAIICH
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
NOTEHLUAJIOB (HaNpsKeHUs ) IpU
MOCIIE0BATEIbHOM COSTUHEHUHN KOHIEHCATOPOB"

123 Pemenue 3amay

I[BI/I)KGHI/Ie BapH)KeHHOﬁ YacTUILIbI B OAHOPOJHOM
SJICKTPHUYCCKOM I10JIC

124

125 Pemenue 3amay

O000111eHrE U cCUCTEMATU3ALMS 3HAHUI 110 TEME

126
"DnekTpuueckoe moie"

KonTposabHas pabora no teme "DneKkTpruueckoe

127 "
1oJe

Cuna toka. [locTogHHBIH TOK. Y CIOBUI
128  cymecTBOBaHUS IMMOCTOSHHOTO JIEKTPUIECKOTO
TOKa

duznyeckuil NpakTukyM 1o teme "M3mepenue
CHUITBI TOKA Y HANPSHKEHUS B IIEMTH MIOCTOSTHHOTO
TOKa IPH MOMOIIY aHAJIOTOBBIX U HU(PPOBBIX

129  wmsmepuTenbHBIX TPUOOPOB" WK "3HAKOMCTBO C
udpoBoii 1aboparopueil no gusuke. [Ipumepsr
U3MepeHUsT PU3NIECKUX BEITHIUH TIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

130  Ucrounmku Toka. Hanpspxerne u DJ1C

3akoH Oma 1S ydacTKa Henu. DJIEKTPUIECKOe
COIIPOTUBIIEHUE

131

3aBI/ICI/IMOCTB COHpOTI/IBHeHI/ISI OILHOpOIIHOI‘O
132 MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA N
MOTIEPEYHOTO CEUCHUS

N e i




VY nenpHOE cOnpOTUBIICHHE BellecTBa. Penenue

133 1
3a/1a4
®uznyeckuil npakTukyM no reme "Hcecnenosanue
CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB" MU
134 "N3MepeHue yaeabHOro COIPOTUBICHUS 1
npoBogHUKOB" K "MccnenoBanue 3aBUCUMOCTH
CHUJIbI TOKA OT HAIPSKCHUS 1151 JTaMITbI
HakajauBaHus"
135 ITocnenoBarenbHOE, MAPAIIIETBHOE, CMELIAHHOE 1 bubnuorexa [JOK
COEMHEHUE TPOBOAHUKOB https://m.edsoo.ru/ff0c74f0
136 Pacuér pa3BeTBIEHHBIX MIEKTPUYECKUX LIETIEH. 1
[TpaBuna Kupxroda
137 Pemenue 3amay 1
138 Pa6ota anexkTpudeckoro Toka. 3akoH [xoyms — 1 bubmuorexa [JOK
Jlenna https://m.edsoo.ru/ffOc7838
139 Pemenue 3amau 1
140 MoniHoCTh 3J€KTPpUYECKOro ToKa. Temnnosas 1
MOIIIHOCTD, BBIJIENIsIEMasi Ha Pe3UCTOpe
141 Pemenne 3amau 1
®uznueckuil npakTukyM no teme "Habmonenue
anekTponusa" win "M3mepenue 3apsaaa
142 onuosaieHTHOro moHa" wiu "Mccnenosanue 1
3aBUCHUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT
teMriepatypbl” uinn "CHATHE BOJIBT-aMIIEPHOMN
XapaKkTEepUCTUKU Juoaa”
143 O/1C u BHyTpeHHEE CONPOTUBICHUE NCTOYHUKA 1
TOKa
144 3akon Oma at MOJTHOU (3aMKHYTOM) 1
AIEKTPUUYECKON LIeTn
145 Pemenue 3anau 1
146  MouHOCTh HCTOYHUKA TOKA 1
147 KopoTtkoe 3aMbIkanne 1
148 KoHneHncaTop B 1enu mocTOSTHHOTO TOKa 1



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

149 Pemenue 3amau 1

150 Penrenue 3anaud mo treMe "IlocTOAHHBINI 1
ANEKTPUUECKU TOK"

151 Pemienue 3amgau no reme "IlocTostHHBIM 1
AJIEKTPUYECKUM TOK"

152 Pentenue 3amau mo treMe "IlocTOAHHBINI 1
ANEKTPUIECKUIN TOK"

153 O0o01IeHre U CHCTeMAaTU3alns 3HAHUN 110 TeMe 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"

154 KonTtponpnast padora o Teme "[locTostHHBIH 1
SJIEKTPUYECKUM TOK"

DneKTpuuecKas MPOBOAUMOCTh Pa3IUYHBIX

155  BemiecTB. DNEKTPUUYECCKUN TOK B METAJIaX. 1
CBepXnpoBOAUMOCTh

156 DNEKTPUUECKUId TOK B paCTBOpAxX M pacriiaBax 1
AIEKTPOJIUTOB. 3aK0oHBI Dapajiest s HIMEKTPOIU3a

157  DOnextpuyeckuii TOK B razax. [lmazma 1

158 DneKTpUYecKUil TOK B BakyyMe. BakyymHbie 1
npudopbI

159 = DnekTpuyeckuil TOK B MOIYIPOBOJIHUKAX 1

160  [lomympoBOXHUKOBBIE IPUOOPHI 1

161 Peseprubiit ypok. O600111eHIE ¥ CUCTEMATHU3AIIHS 1
3HaHu# no teme "Kunemartuka"

162 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS 1
3HaHui 1o teme "/{unamuka"

163 Peseprubiil ypok. O60011IeHIE U CUCTEMATH3AIIHS 1
3HaHu# no teme "Craruka TBEepAoro tena'

164 PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTH3aIHS 1
3HAHUM 1O TeMe "3aKOHBI COXPAaHEHHS B MEXaHUKE"
PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTH3aIHS

165  3Hanwmii no Teme "OCHOBBI 1

MOJIEKYJISIPHO-KMHETUYECKOM Teopun”




PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aIINS

166 = 3nanwmii no teme "Tepmoaunamuka. TeraoBbie 1
MaliuHbl"
PesepBHbIil ypok. O000IICHNE H CHCTEMAaTH3aIINS
167 = 3uHanwmii no Teme "ArperaTHbIE COCTOSTHHS 1
BelecTBa. MazoBbie nepexo bl
168 Pe3ep]iHHI71 ypOK'.' O0600611eH1Ee U cCTeMaTU3alNs 1
3HaHUH 10 TeMme "DnekTpuyeckoe mnose"
PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS
169  3naHmii mo Teme "[1OCTOSTHHBIN EKTPUUCCKUNA 1
TOK"
170 P63€p]iHI)II7I ypOK'.' O06o01IeHe U CHCTeMAaTH3AIHS 1
3HaHuii 1o TeMe "ToKu B pa3IuyHbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16
11 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
ri\j‘(:] Tema ypoka Beero KOﬁHTpOJ‘IbeIe HpﬁaKanecm/Ie gg;};gﬁi;fe JIBHBIE
padoThI padoTbI pecypesi
B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarnuTHoe nojue. ['unoresa 1
Amrniepa
Bexrop MaruutHON nHAYKIUU. IIpyuHnun
2 CYTIEpPIIO3UIIMY MarHUTHBIX NOJeH. JInHNK 1
MarHMTHON HHTYKITUU
3 MarsuTHO€ noJje NpoBOJHUKA ¢ TOKOM. OnbIT 1
Opcrena
4 Cuiia AMriepa, e€ HamnpaBJICHHE U MOJTYJTb 1
5 Pemenue 3amau 1
6 IIpumenenue 3akoHa Amnepa. 1

DNeKTpOUu3MepUTENbHbIE TPUOOPHI




Cuna JlopeHua, e€ HanpaBJIE€HUE U MOTYJIb.

7 JIBr>KeHUE 3apsyKEHHOM YaCTULIbI B OJHOPOJAHOM 1
MarHMuTHOM T0OJIe

8 Pemenue 3amau 1

9 Pa6ota cubl Jlopeniia 1

10 Pemenue 3amau 1

11 MarnutHoe nosne B BeuiecTBe. deppomMarHeTuku, 1
napa- ¥ AMaMarHeTHKU

12 OcHoBHbIE CBOICTBa (heppOMarHeTUKOB. 1
[Tpumenenne GpeppoMarHeTHKOB

13 Pemenue 3ana4 no teme "MaruuTtHoe nose" 1

14 Pemenue 3ana4 no teme "MaruuTtHoe nose" 1

15 SIBnenue IeKTpPOMarHuTHON MHAYKIMH. 11oToK 1
BEKTOpa MarHUTHOU UHAYKIIUU

16 O/1C nnaykunu 1

17 3aKOH 3JEKTpOMarHuTHOW nHayKumu Papanes 1

18 Buxpesoe anexrpuueckoe nosie. Toku Oyko 1

19 O/1C uHAYKIMU B JBUKYUIUXCS TPOBOAHUKAX 1

20 Pemrenue 3amaq 1

21 IMpaswuiio Jlenra 1

99 WNupyxTuBHOCTH. KaTyika WHIyKTUBHOCTH B TIETIN 1
MIOCTOSIHHOTO TOKa

23 SBenne camonuaykiuu. DJ1C caMOMHIYKITHH 1

24 DHeprusi MarHUTHOTO TIOJISI KATYIITKU C TOKOM. 1
DJEeKTPOMarHuTHOE oJe

25 Pemenue 3amau 1

2 O06o061IeHre U cucTeMaTU3alvs 3HaHU| TI0 TeMe 1
"DnexkTpoguHaMuka"

27 KontponbHas padota nmo teme "DneKTpoarnHaMuKa' 1

28 KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHU. 1

I"apmonmueckue KonebaHus




KHHCMaTHqCCKoeIIﬂHHaMquCKoeonﬂcaHHe

29 . 1
Ko0J1e0aTeIbHBIX JIBHKCHUI
DHepreTuueckoe onvcanue. BeIBoJ AMHAMUYECKOTO

30 OTHMCaHUs TAPMOHUYECKUX KOJICOAHHUH U3 X 1
SHEPTeTUYECKOr0 U KHHEMATUYECKOTO OMUCAHUs

31 Awmrmutyna u $hasza konebaHmii 1
Ilepuon u yactora kosnebanuii. [leproa maneix

30 CcBOOOIHBIX KOJI€OaHUI MaTEMaTHYECKOr0 MasiTHUKA. 1
[lepron cBOOOIHBIX KOJIEOAHUN TIPYKUHHOTO
MasITHHKA

33 3aryxaromue konedanus. BeiHyX1eHHBIE KOTeOaHusl. 1
Pe3onanc

34 ABTOKOIE0aHUS 1

35 Pemenne 3amaq 1

36 Ypok-koHbepeHIus "MexaHI/I;{eCKI/Ie Kose0aHus B 1
MY3BIKQIBHBIX HHCTPYMEHTAX

37 9606H1€HI/I€ M CHCTEMaTH3aIus 3HAHUH 110 TEME 1

Mexanndeckue konedanus"

38 DnexTpoMarHuTHele konebanus. KonedaTenbHbIi 1
KOHTYP
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsiia

39 KOHJICHCATOpa C aMIUIATYI0ON CHJTBI TOKA B 1
KoJe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTHHOM 1
KOJIeOaTeIbHOM KOHTYpE

41 3aTyxaromue IeKTPOMarHUTHBIE KOeOaHusl. 1
By eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHHs

42 [TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOP B LEHU 1
MePEMEHHOTO TOKA

43 Karymika "HIYKTUBHOCTH B IIETIH TIEPEMEHHOTO TOKa 1

44 3akoH OMa Jy1s SEKTPUUYECKOM 1IENU MEPEMEHHOTO 1

TOKa




MOH_IHOCTB IEPEMECHHOT'O TOKA. AMHJ’II/ITy,Z[HOC n

45 JIEHUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAMPSKEHUS 1

46 Pe3oHaHC B 351eKTpUYECKO# 1enH 1

47 Pemenue 3anau 1

48 Wneansublif Tpanchopmatop. [Iponssonactso, 1
nepenaya v noTpediieHue JEeKTPUIECKOH IHEPTHH
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTposnepruu. Kynbrypa ucnoiib30BaHus 1
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU

50 Pemenue 3amau 1

o1 Pemenue 3amau 1

59 9606H1€HI/I€ Y CHCTEeMaTu3alus 3HaHUM 110 TeMe 1

DNeKTpOMarHuTHbIE Kojiebanus"

53 MexaHnyeckue BOJIHBI. XapaKTepUCTUKHI 1
MEXaHUYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 Nudpazpyk U yIbTPasByk. [IIymoBoe 3arpsi3HEeHHE 1
OKpY>KaroIlen cpeibl

57 Pemenue 3amau 1

58 DJIEKTPOMarHuTHbBIE BOJIHBI. M3imyueHue 1
ANEKTPOMATrHUTHBIX BOJTH

59 DHeprus AEKTPOMArHUTHBIX BOJH. CBOMCTBA 1
AJIEKTPOMATrHUTHBIX BOJIH

60 [IIkana s3neKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 1
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIUTIB paIMOCBS3U U TEIICBUICHHS.

61 Paguonoxanus. DleKTpOMarHuTHOE 3arpsi3HEHUE 1
OKpY>KaroIleu cpeibl

62 Kontponbras padota nmo teme "Kosebanust u BOJTHBI" 1

63 Cger. 3aKOH NPSIMOJIMHEHHOTO pacpOCTPAHECHUS 1

CBCTa




Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

64 NPSIMOJIMHEHHOTO pacpOCTPaHEHHs CBETa .

65 Otpaxenue cBera. [Inockoe 3epkano. Chepuueckoe 1
3epKalo
[Ipenominenue cBeta. AGCONIOTHBIN U

66 OTHOCHUTEJIbHBIN TIOKa3aTenb npejaomienus. [lonnoe 1
BHyTpeHHee oTpakeHue. [IpeaenbHplil yroi noiHoro
BHYTPEHHETO OTPAKCHHUS

67 Pemrenue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAKECHUS 1
Y TIPETIOMJICHUS CBETA

68 Xop nyueit B npusme. Jucnepcus ceera. C0xKHBIN 1
cocraB Oernoro cera. L[Ber

69 Jlun3zpl. @oKycHOE pacCTOSHHUE U ONTUYECKas CHIIa 1
JIUH3BI

70 [TocTpoenne n300paskeHMid B IMH33aX U UX CHCTEMaX. 1
YBenuueHue JUH3bI

71 Pemenue 3a1a4 Ha MOCTpOCHHE N300pAKEHUH, 1
MOJTyYaeMBbIX C IIOMOIIBIO JTMH3

72 ['1a3 xak ontuyeckas cucrema 1

73 Pemenue 3anad. [Ipenensr MPUMEHHMOCTH 1
Tre€OMETPUUYECKOI ONTUKU

74 CkopocTb cBeTa U METO/IbI €€ U3MEpPEHUS 1

75 Jucnepcus cera 1

76 WNurtepdepennius ceeta 1

77 KorepenTHbie uCTOUHUKHU. Y CIIOBUS HAOTIOCHHS 1
MaKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amau 1

79 [TpumeHeHne uHTEpHEpEeHINN 1

80 Judpakums cBeta 1

81 JudpakurionHas peméTka. Y cioBre HaOI0IeHUS 1
TJIABHBIX MAaKCUMYMOB

82 Pemenne 3amau 1




83 [TonepednocTs cBeTOBBIX BOJIH. [Tossipu3arus cBera 1

84 Pemenue 3amau 1

85 CBETOBBIC SBJICHHS B IPUPOJIC 1

86 ?606H16HI/I€ U CUCTeMaTu3alus 3HaHUH 110 TeMe 1

OnTuka"

87 KonrtpomnbHast pabora o Teme «OnTHKa 1
I'paHM1IBI TPUMEHUMOCTH KJIACCUUYECKON MEXaHHUKH.

88 3aKOHBI AJIEKTPOAMHAMUKHI M TPHHLIUT 1
OTHOCHUTEJIbHOCTH

89 ITocTynaTsl crienualbHOW TEOPUHU OTHOCUTEIILHOCTH 1
[IpocTpaHCTBEHHO-BPEMEHHON MHTEpBAJ.

90 [IpeobpaszoBanus JlopeHna. YcnoBrue NpUIMHHOCTH. 1
OTHOCHUTEIBHOCTh OIHOBPEMEHHOCTHU. 3aMe/IJIeHHE
BPEMEHU M COKPAIICHUE JITTHBI

91 DOHeprus U UMMYJIbC PEISITUBUCTCKON YaCTUILIbI 1

92 CBsI3b Macchl C SHEpruel 1 UMITYITHCOM 1
PENATUBUCTCKOMN YaCTULIBL. DHEPTHsI TOKOS

93 PaBHOBECHOE TEIIOBOE U3ITyUEHHE 1

94 3axoH cMmenenns Bruaa 1

95 I'mmore3za M. [lnanka o kBaHTax. @OTOHBI 1

96 DHeprust ¥ UMITYIIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3aKOHbBI 1
doroaddexra

98 }’paBHeHI/Ie OuHmreitna ans porodddexra. 1

Kpacnas rpanuna" ¢ororddexra

99 JHasnenue ceera. OnwiThel [1. H. JIeOeneBa 1

100 BoiHOBEIE CBOMCTBA YaCTHIL 1
Bomnsl ne bpoins. [nuna BosHsl e bpouis u

101  pa3mepsl 00JaCTH JTOKATH3AINN JBIKYIICHCS 1
YaCTHIIBI

102 = KopmyckyssipHO-BOJIHOBOH Jyalu3M 1

103 = /JIudpakuus 37eKTPOHOB Ha KPUCTAILIAX 1




Crnenuduka u3MepeHu B MUKPOMUPE.

104 N N 1
CootHomieHus HeonpeaenéHHocrel 1elizendepra
105  Pemenue rpaduueckux 3amay 1
106 = Pemenue pacuéTHBIX 3a1a4 1
107 {(OHTpOHBHaH pabota o TeMaM: "OcnHossl CTO", 1
KopnyckynsipHO-BOIHOBOM Ayannu3m"
108 OmnbITHI IO UCCIIEIOBAHUIO CTPOCHHUS aTOMa. 1
[Tnanerapuast Mogens atroma Pesepdopaa
109  Ilocrynatel bopa 1
110 Bunsl ciekrpoB. CrieKTp ypoBHEH 3HEprum aroma 1
BOJIOpOZIA
111  CnoHTaHHOE U BBIHY)KJEHHOE U3JIyYE€HUE CBETA 1
112 Jlazep 1
Hyxnonnas monens siipa I'eiizen6epra-lBanenxo.
113 = 3apsg u maccoBoe uucio siapa. M3oTonsl. 1
PannoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114  WOHHM3HDYIOIIETO H3Iy4eHHS. Bnusinue 1
PaZMOaKTUBHOCTH HA UBBIE OPTaHU3MBI.
Jlosumerpus
OHeprus CBA3U HYKJIOHOB B sAJIpe. SInepHbIe CUIIBI.
Hedext maccol siipa. SnepHble peakiuu. SnepHoie
115  peaktopsl. [Ipobiemsl ynpasisemMoro 1
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKHUE ACIIEKTHI
pa3BUTHUS AIEPHOMN SHEPTETUKU
MeTobl perucTpaluuy u Ucciae0BaHus
2JIEMEHTApHbIX yacThll. OyHIaMEHTAIbHbIE
116 = B3ammopelicTBUs. baprOHBI, ME30HBI U JIENTOHBI. 1
IIpencraBnenne o CtannaptHoi Mozenu. KBapk-
TJIIOOHHAs: MOJIEIIb a/IPOHOB
®usuka 3a npeaenamMu CTaHIapTHOW MOJIEIH.
117  Témmnas marepus u TéEMHas 3Heprus. EqMHCTBO 1

(bU3UYIECKOI KapTUHBI MHUpa




OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaucHUE

118
aCTPOHOMUU
[TpuMeHNMOCTH 3aKOHOB (PU3HMKH I OOBSICHEHUS

119 MIPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTOoIbl
ACTPOHOMHUYECKUX UCCIENOBAHHI

120 CoBpeMeHHbIE ONITHYECKUE TEIECKOTIIBI,
PaauOTENIeCKOIIbI, BHEATMOC(hEpHask aCTPOHOMUS

121 Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKUE 3BE3HI,
IUIAHETHI, UX BUJIUMOE JIBIKCHIUE

192 Conneunas cucteMa. Comnie. ConHeuHas
aKTUBHOCTb. MicTounuk sHeprun CoJiHIIA U 3BE3]T

123 ?1363;11)1, HX OCIEOBHBIG XapaKTepI/ICTI/IVI‘(I/I. Huarpamma

CHEKTPaJIbHBIN KJIacC — CBETUMOCTD

124 3Be3bI TTIaBHOM MOCIEN0BATENLHOCTH
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE

125  mpencraBieHHs O MPOUCXOXKICHUN U SBOJIIOLIUU
CornHna u 3B€311. DTambl )KU3HU 3BE3]

126 Muneuynsiii [1yre — Hama I'anaktuka. Tumsl
rayiakTuk. YEpHbIE ABIPHI B SIpaxX rajJakTUK

197 Bcenennas. Paciupenue Beenennoii. 3akon Xao6ia.
Teopus bosbioro B3peiBa. PenukroBoe usnyueHue

128 = MacmrabHas cTpykrypa Beenennoii. Meraranakrtruka

129 Hepeménnsie mpobdieMbl acTpOHOMUHT
®usnueckuil NpakTUKyM 1o teme "MccnenoBanue
MarHUTHOTO MOJIS IOCTOSHHBIX MAarHUTOB" HIIH

130  "HccnemoBaHue CBOWCTB peppOMArHETHKOB' HITH
"UccnenoBanue ASHCTBHS ITIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"
®u3NYECKUil MpakTHUKyM 10 TeMe "M3MepeHne cuiibl
Awmrnepa" nnu "M3yueHnne 3aBUCUMOCTH CUJIBI

131  Awmmepa ot cuisl Toka" win "Onpesenenne

MAarHUTHOH HHAYKIUU Ha OCHOBC U3MCPCHU CUJIbL
Awmmnepa"




132

133

134

135

®dusunyeckuil mpakTukyM no teme "HMccnenoBanue
SIBJIGHUS DJIEKTPOMAarHUTHOW MHAYKIMU" WIn
"OnpenesneHue HHAYKIIMA BUXPEBOTO MarHUTHOTO
mosist"

®duznyeckuil npakTukyM no teme "HccnenoBanue
siBiIeHUs camouHAYKIuK" uiu "COoopka Moaenu
JIEKTPOMAarHuTHOro reHeparopa”

®duznyeckuil npaktukym no teme "M3mepenue
nepuo/ia CBOOOAHBIX KOJICOAaHUH HUTSHOTO U
MPYXUHHOTO MasiTHUKOB"

®usznyeckuil npaktukyM no teme "[IpeobpasoBanue
SHEPTHUH B NPYKUHHOM MasiTHUKe"

136

®uznueckuil npakTukyM 1o teme "HccnenoBanue
MIEPEMEHHOTO TOKa Yepe3 MOoCIeA0BaTEIIbHO
COEeIMHEHHBIE KOHJIEHCATOp, KaTYLIKY U pe3uctop”
niu "HccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETTH [TEPEMEHHOr0 ToKa"

137

duznyeckuil npakTukyM no teme "M3yuenue
[1apaMeTPOB 3BYKOBOI BOJIHBI"

138

139

dusnyeckuil npakTukym 1o teme "M3mepenune
nokasaress npenomienus crexia” wim "llomyuenue
1300pakeHus B CUCTEME U3 TIOCKOT0 3epKajia U
JIMH3BI"

®uznueckuil NpakTUKyM 1o teme "HcecnegoBanue
3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUA OT BEIIEeCTBa
(Ha mpumepe xunkux JuH3)" unum "M3mepenue
(OKYCHOT'O PacCTOSIHUS paCCEUBAIOIIMX JIMH3"

140

dusnueckuii npakTukym no Teme "Habmonenue
T paKk, UHTEpPEpEeHIIUH U MOJIIPU3aLUU CBETa

141

®u3nyecKkuil mpakTHUKyM 1o TeMe "Onpenenenre
UMITYJIECA ¥ SHEPTUU PENSTUBUCTCKUX YaCTHII (IO
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX YaCTHIL B
MarHuTHOM ToJje)"




142

143

144

du3nyecKuil mpakTUKyM 1o Teme "M3mepenne
nocTostHHOM [li1aHka Ha OCHOBE UCCIEN0BaHUSA
dhoTorddexra" naun "MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA Yepe3 CBETOAMO/ OT HaNPSKEHUS"

®duznyeckuil npakTukyM no teme "HccnenoBanue
CIIEKTpa pa3pe’KeHHOI0 aTOMAapHOI0 BOJOPOJa U
n3MepeHue nocTossHHon Punbepra"

®duznyeckuil npaktukym no teme "Hcecnenosanue
paanoaKkTUBHOTO ()OHA C UCTIOIB30BAHUEM
no3umetpa" unu "VM3ydenue noriomieHus oera-
YaCTHUIL ATFOMUHHAEM"

145

146

147

148

duznyeckuil mpakTukym o teme "Habmonenus
3BE3THOTO HEOA HEBOOPYKEHHBIM TIIa30M C
KCTOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM TS
onpeeIeHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CEeBEPHOTO
nostymapus 1 apkue 38€3ab1" nian "Habmonenus B
Tesieckon JIyHbl, IJ1aHEeT, TYMAHHOCTEHN U 3BE3AHBIX
CKoIIeHu"

O6o00uenne u cuctemMatu3anus 3Hanuil. Posp
(U3HUKN U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOH, COLMaIbHOM U 3THYECKOi chepax
NeSITeIbHOCTH YeJIOBEKa

O0600mieHre 1 cucreMarn3anud 3Hannii. Pois u
MecTO (PU3UKH U aCTPOHOMUU B COBPEMEHHOMU
Hay4YHOU KapTHHE MHpa

O60061eHre u cucreMaTusanus 3HaHui. Poip
¢uznveckoii Teopun B HopMupoOBaHUH
Mpe/ICTaBIeHUH 0 PU3NYECKON KapTHHE MHUPA, MECTO
¢bu3nUecKkoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPEICTABICHHUM
0 IIpUpOAE

149

O0001IeHYE ¥ CUCTEMAaTU3ALU 3HAHUI IO TEME
"Kunematnka"




O606H.[€HI/IC M CHCTEeMaTH3allHsl 3HAHUM 110 TEME

150 "Kunemartuka"
151 9606H1€HI/I€ M CUCTEMaTH3aIus 3HAHUH 110 TEME
Jnnamuka"
152 9606meHHe M CHCTEMaTH3alus 3HaHUH 110 TEME
Craruka TBepaoro tena"
153 9606H1€HI/I€ M CHCTEMaTH3aIus 3HAHUH 110 TEME
3aKOHBI COXpaHEHUS B MEXaHUKE"
154 9606H1€HI/I€ M CHCTEMaTH3aIus 3HaH1/IUI?I 10 TEME
OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON Teopun"
155 9606H1€HI/I€ M CHCTEMATH3alis 3HaHUH 110 TEME
Tepmonunamuka. TernoBbie MauHbL"
O000111eHrEe U CHCTEMATH3AlMsI 3HAHUH 110 TEME
156 "ArperarHble cocTosiHus BemecTBa. Da3oBbie
nepexonr"
157 9606H1€HI/I€ M CHCTEMaTH3aIus 3HaHUH 110 TEME
Dnektpuyeckoe nose"
158 9606H1€HI/I€ U CHCTeMaTH3aLS 3HaHHI 110 TEME
[TocTostHHBIN 2NEeKTpUYECKU TOK"
159 9606H1€HI/I€ M CHCTEMaTH3aIus 3HaHUH 110 TEME
Toku B paznuuHbIX cpenax”
160 ?606H16HI/I€ M CHCTEMaTH3aIus 3HaHUH 110 TEME
MarnutHoe noie"
161 PCBCp]iHHﬁ ypOK'.' O060011IeHIE U CUCTeMAaTHU3aIIHS
3HAHUM 1O TeMe "DNEeKTPOMArHUTHAs UHIYKIUA"
162 PezepB:HLHZ ypOK;' O06o0menne U cucTeMaTru3anus
3HaHUM 1o TeMe "MexaHudeckue Kojaeoanus"
163 PesepBHbIil ypok. O000IIEHHE U CUCTEMATU3AIIHS

3HaHUH 10 TeMe "DIEKTPOMarHuTHbIC KojieOaHus"

PesepBHbIil ypok. O000IICHHE ¥ CHCTEMAaTH3 AN
164  3nHaHuii o Teme "MexaHHUYECKUE U
3JIEKTPOMATrHUTHBIE BOJIHBI"

165 PeszepBubIil ypok. O600IICHIE M CHCTEMAaTH3aIIHS




3gagui o reMe "Ontuka"

PesepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AU

166 3Hanuit no reme "OcHoel CTO" 1
PesepHblil ypok. O6001IeHNE U CHCTEMaTH3alHs

167  3naHwmii o Teme "KoprmycKymsipHO-BOTHOBOM 1
nyanuzm"

168 PesepHblil ypok. O6001IEHNE U CHCTEMaTH3aIHs 1
3HaHui no teMe "®duszuka aroma"
PesepBHblil ypok. O60011IeHNE U CUCTEMATHU3AIHS

169 3HaHUU 110 TeMe "Du3nKa aTOMHOTO sapa U 1
3JI€MEHTapHbIX YacTull"

170 PesepHblil ypok. O6001IEHHE U CHCTEMaTH3aIHs 1
3HaHUU 10 TeMe "DeMeHThI acTpohU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

w

5.

I'.4. Mskumes, b. b. byxosues, H.H. Corckuii ®usuka 10 k. dusuka 10 kiacc.
bazoBelii 1 yrinyOienHsiii ypoBeHb. YueOHuK. Mocksa. [Ipocsemenne, 2020 r.
4. Mskumes, b.b. byxosues, B.M. Yapyrun ®Pusuka 11 kimacc. ba3oBbiii u
yriryOneHHbIH ypoBeHb. Yuebnuk. Mocksa. [Ipocsemenne. 2020 r.
A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 1.
COopuuk 3amay no ¢usuke st 9 — 11 kmaccos. CocraButens [.H. CtemanoBa. M.:
«IIpocsemienne», 1996 r.
3amanus oOpasoBarenpHoro noprana Pemy EI'D

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA

1.

2.

3.

I'.4. Msakuwes, b. b. byxosues, H.H. Corckuit ®uzuka 10 ki1. @uzuka 10 kmacc.
bazoBerii 1 yrioyOieHHbli ypoBeHb. YueOHHK. Mocksa. [Ipocsemenne, 2020

I''’A. Mskumes, b.b. byxosues, B.M. Yapyrun ®wuszuka 11 kiacc. ba3oBeiii u
yrayOaeHHBIH ypoBeHb. Y4ueOHuK. Mocksa. [Ipocsemienune. 2020

A.I1. PeimkeBuu. COopHUK 3a1a4 1o ¢pusuke. Mocksa, [poda, 2005 - 2019 r.
Coopuuk 3amau o ¢usuke st 9 — 11 kmaccoB. CocraButens [.H. CrenanoBa. M.:
«IIpocemienue», 1996 r.

I0.A. CaypoB. ®wusuka. I[loypounsie pazpabotku. 10 xmacc. Ilocobue nms
o0meobpazoBarenbHbIX opranu3anuidi. Mocksa. I[Ipocsemenue. 2015

I0.A. CaypoB. ®wusuka. Iloypounsie pa3paborku. 11 kmace. Ilocobue s
o0mieo0pa3oBaTeabHbIX OpraHu3anuid. ba3oBblil U yriyOlieHHBIH ypoBeHb. MOCKBa.
[Ipoceemenue. 2017 r.

COOpHMK TECTOBBIX 33JaHUHN Ul TEMAaTHYECKOT0 M UTOroBoro KoHTposst. dusnka 10
kiacc. M.: «Muremnekt-Lentp», 2004 r.

CM.  AmngpromeuknH, A.C.  CayxaeBckuil.  ®usumka.  «KoHCTpyKTOp»
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccsl.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HNuTepHeT-pecypcnl

1.

2
3.
4.
5

o

7.
8.

9.

XKupas pusmka: o0ygaronias nporpamma, http://www.int-edu.ru/soft/fiz.html

. Ypoxku ¢usuku ¢ ucnonab3zoBanueM MHTepHeta. hitp://www.phizinter.chat.ru/

®dusuka.ru. http://www.fizika.ru/

dusnka: KoiIeKkus onbIToB. hitp://experiment.edu.ru/

dusHKa: 37EKTPOHHAS KOJUICKIIUS

onsIToB. http://www.school.edu.ru/projects/physicexp

Kartanor ccbutok Ha pecypcsl 0 pusuke hitp://www.ivanovo.ac.ru/phys
becruiatHbie 00yyaromie nporpammel o ¢usuke http://www.history.ru/freeph.htm
JlaGopartopHble paboThl 1o pusuke. BupryanbHble 1abopaTopHbie

pabotsr1. http://phdep.ifmo.ru

Anumanus GU3NYECKHUX MpoieccoB o0bsicHeHus MU, hitp://physics.nad.ru

10. ®usnueckas >aumkioneaus http://www.elmagn.chalmers.se/%7eigor
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