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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroUIuXcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruy OOy4YeHMs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢uzukud yriayOJa€HHOTO YPOBHSI MO3BOJIIET Peain30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUHN IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mpodeccHoHaTbHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOiaéHHoM  ypoBHe). Hayudo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET MNPUMEPHBIM XapakTep M MOXET OBITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUCCKYIO WHHUIIMATHBY yYUUTEIIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX
MOJAXO/JOB K TMpernojlaBaHuio (U3MKU Ha YriayOJd€HHOM YpPOBHE IMpHU YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. HIKoapHBIN Kypc (QU3HKK — CHCTEMOOOPa3yOINI
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHE (U3NYECKUX 3HAHHUM ONpeNeNuiio Xapakrep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromerocs, B (POpMUPOBAHUE YMEHUN MPUMEHSATHh HAy4HBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. BenymuMm B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys mOpeanosiaracT HCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM oOOWIeCTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYXKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kanus MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mpomecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QHU3MYECKOro TMpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pasznena (temsl). Ilpu sTom monx paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeAcTaBiieHa €AUHBIM IepeuyHeM. Brioop
TEMaTUKH JJIS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHOENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3ienoB. /(s kayecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECICUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui st
WCCJICMOBAHMSI  WM3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPUHA.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OO0y4alommMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAY4YHOM METOJIe MO3HaHUs U (HOpPMHpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yUYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupOBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3HUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHY0  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEeHUs Ppa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENLHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yibTaTa,

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha ypOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3mdyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons m mMecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

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

3HaKOMCTBO ¢ HH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a/1a4l MEXaHUKHU.

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

[lepemenienne, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHuii U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATbLHON TOUKH OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHTCHLIUAIBHOE) U IMOJHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucTteMbl OTCUETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIHMOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Iepuojia OOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumanbHbie cucTteMsl oTcuéra. [IpuHImn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATNOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnsvie padomuol, nPAKMUKYM.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPU JABMKEHUH OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HVccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE H
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3ydeHne IBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPCKHUHYTOW depe3
JErKuif OJIOK.

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

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IUIOCKOCTH € NEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Ccuibl. lloTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus Tela B OJHOPOJHOM IpAaBUTAMOHHOM mone. [loreHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KONEpP, MNPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3meHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYysipHO-KuHeTndeckoi Tteopun (MKT), wux
ompiTHOE oOocHOBaHme. Jluddysus. bpoyHOBckoe nBIKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozaeneii. Macca u pasMmepbl Mosekyna (atomoB). KonuuecTBo BermiecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomoTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccrl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOTO TEIJIOBOTO JIBHKEHHSI €€ YaCTHIL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS IIPH
TeI1I000MeHe MEXKy TOpsiuei U X0JIOAHOM BOIOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckass (T/]) cucrema. 3anaHue BHEIIHUX YCIOBUW JiA
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TepmoauHamMukd. (CaMONpPOU3BOJIBHAS — peaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HHU3KAasi KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis osHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afauadbara. AGCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3gymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanre npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcauus. lcnapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0OaxX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W TMOJYHPOBOIHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MoJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AIEKTPOCTATUYECKOrO NOJA. CBA3b HANPSIKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0béMy 1mapa. Ilosme paBHOMEpPHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUJIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npAKMuUKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM (3aMKHYTOM) JJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

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

Tema 3. Toxu 6 paznruunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs AUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyecknue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAay4yHbId (DaKT, rumnotesa, (u3MYecKas BeTUUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHUI, U3MEpPUTENbHbIE TPUOOPHI, UPPOBas TabopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKUJIKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXAaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Maznummnoe noJe.

B3anmonencTBue TIOCTOSAHHBIX MAarHUTOB W IIPOBOJHUKOB C  TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMarHETHKU.



TexHHU4ecKue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MNPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH ITOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYecKUe yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlMTa OT JEKTPU3ALMH TeJl IPU ABUKEHUU B MATHUTHOM TI0JIE
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanue kosneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

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

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHITbI TOKA B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyxneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWs MpU  PA3TUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHUYecKue yCTPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXaIOMIUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAoJbHbIe BOJIHBL. Ilepros, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakimsl.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEeH CpeIbl.

TexHuyeckue ycTpoWcCTBa U MPAKTUUECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHUKA B TEXHUKE M METUITHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT 4aCTOTHI KOJICOaHHIA.

Habmtoienue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

HaGmtoenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYAOH H
4acTOTOM KosieOaHUM.

HccnenoBanue  CBOMCTB ~ DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yuenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTtpoenue n3oOpakeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

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

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

[lonHoe BHyTpeHHEE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME U ONTHUYECKass CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

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

Xon sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiiacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnroenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YeEpe3 IUIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB H300pakKeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpe KUIKUX JTUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa M3JIydeHUs] CBETOJMOJA MPU MOMOIU AUGPAKITMOHHOM

PELIETKH.
Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpazoBanust  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHUYeCKue YCTpPOWCTBA M TEXHOJOTHMYECKHE IMPOLIECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

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

Paznea 7. KBanToBasi ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHEHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. JInuaa BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. Duzuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpOeHUs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA OPYTOil.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eEMEHMAPHBIX YACHUY,

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

PanunoaktuBHOCTE. Alnbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajaa. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktophl. [Ipobiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHBI  peakTop, TEPMOSICPHBIN peakTop, aToMmHas Oomoba,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHYECKUX HccieqoBaHuii. COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CHeKTpajIbHbIN KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro MOJIyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEITHOCTH W3MEPEHU (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bU3NYECKUX BEJIWYMH, TNPOBEPKA MPEMJIONKEHHBIX THUIOTE3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MHUpPA, 3HAYEHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3mueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM pPsAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, TEOrpaPUU U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPECHUM, U3MEPUTEIbHBIE TPUOOPHI, I poBast 1a00paTopusl.

Mamemamuxka: penieHWE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYHKIUNA. [Ipu3Haku NOAOOUS TPEyrOIHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAoUIEH  cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoOJE.

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

T'eocpaghusa: wmarHuTHbIE MOJIIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONEpeay, 3IEKTPOIBUraTeb, pajgap, paaHuolpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEJILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAIUI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATEHON AESITEIIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUA .

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIupeHre OmNbITa JNESITEIBHOCTH IKOJOTHUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs: (PU3MKU OCYIIECTBISATh TMPOEKTHYIO M UCCIEI0BATEIhCKYIO
JESATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



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

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIONYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJHU3WpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxOJuThb AapryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peIlIeHNUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KHU3HEICSITSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MMPEIMETOB;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3UUECKOTO COIAEPKAHMS
U3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIISITH ITOMCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
yu€TOM Ha3HayeHUs WHGOpPMAlMKW M IEJIEBOM ayAUTOPUU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKHM U BO BHEYPOUHOUH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallMii W CcMAr4arth
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UHAMBUYaJIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOXHOCTEH KaX/I0T0 4jieHa KOJIICKTHBA;

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOTO Y4acCTHHKA KOMAaHIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETUYECKOE IIOBEIECHUE B Pa3IUYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro mpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULUUA B 00JIACTH
(Gu3MKM, TOCTOSHHO TMOBBIIIATH CBOW OOpPAa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MIPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYrUX HA OLMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAMOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[MPEAMETHBIE PE3VJIbTATBI



K xoniy oOyuenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M OTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpOBaHUY MTPEACTABICHHMN O (PU3UUECKON KapTHHE MUPA;

pasznuyath YCJIOBHS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras naedopmainus, adbCOIIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUAKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OPMYJIbl KUHEMATHUKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUHu, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYECKON 3HEepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, MNOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOW Inemnu, 3akoH Jxoyinsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTb  MOTEHIMAJOB, JJEKTPOABWKYIIAs CWja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C MOCIEHOBATEIbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHW, INIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II01aTh IpaBuiia O€30MacHOr0 Tpyla IPU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCIIEOBATEIIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBeHaroued TpeOOBaHUSIM 3aJlayuH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOrM4YeCKON O€30MacCHOCTH, NMPEACTABIEHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MUCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ Ka)XXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTPUBAEMOM MPOOIEMBI;

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

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIHHOM, CHCTEMATU3UPYIOUIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (GYHKIMN (PU3ndeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nuecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsI, TAPMOHUYECKUE KOJIeOaHUs, MAaTeMaTUICCKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAaSTHHK, TAPMOHUYECKHE BOJHBI, WJICATHHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIETICl aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3iuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHaJTU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsia, cwia Awmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTBIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJaThl  CHOEIUAJIbHOH  TEOpUU
OTHOCHUTEJILHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOT'O YHCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UMCIIO U 3apsl A1Ipa, SHEPTHUSI CBA3U SApa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oerta-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300pakeHHe, CO3JaBaeMOe MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE311 1 BeeneHHo;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH



¢uznyeckux BeMMYUH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHMH, JenaTh BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOUTDH OMBITHI 10 MPOBEPKE MPEIJI0KEHHON THUIMOTE3bl: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI OTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia 0E30MacHOTO TPY/la MPpU MPOBEACHUM HCCIEI0BaHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESABHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOJNUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OMOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW U MPOU3BOICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJIOTMM JUIs JAJbHEHMINErO0 pa3BUTHS YEJIOBEYECKOIO
00111eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

HPOSIBIISITH OpraHu3alMOHHBIE u M03HABATEIIbHbIE YMEHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIle C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACTIPENEISTh 1€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJIAJ KaXIOIrO W3
YYaCTHUKOB TPYIIHI B pELICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIISATE MOTUBALUIO K Oyayiiel npodhecCHOHaIbHON AESITeTbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTtHoe 1moie 14 https://m.edsoo.ru/SPRHOWUII
1.2 DeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoueOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHICCKHC 1 SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOQYIC5
BOJIHBI
2.4 Ornruka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM Tyainu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZLJ435GQC
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/Q4WLMHSOT

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 | DNIEMEHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/RPXW8WN4N
Wroro no pazueny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Du3nyecKuil NPakKTUKYM 16 16 https://m.edsoo.ru/EL9ALIAJIF
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO COHGp)KaHHfI 1 ofibITa 15 https://m.edsoo.ru/P5SCGRX71W
NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepsHOe Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Ousuka — pyHAaMEeHTATbHAS
HayKa O IpUpOe

Hay4HbIit MeTOJ] TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(U3HYECKUX SIBIICHUN

OKCIIEpUMEHT U TEOpPHUs B
IIPOLIECCE TTO3HAHUS IPUPOJIBI.
HaGnronenue v SKCIEpUMEHT B
¢buzuke

Crioco6b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.edsoo.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEJIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(GUBUYECKUX BEITUYUH

https://m.edsoo.ru/K3LQI3CFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

MexaHudeckoe NBMKECHHUE.
Cucrema orcuera.
OTHOCUTENBLHOCTH MEXAHUYECKOTO

https://m.edsoo.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

neuxkenus. [Ipsimast u oOpaTHas
3aJa4 MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxopocts. Mx
IIPOEKLIMH HA OCHU KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpPHOE ITPAMOIMHENHOE
nerxkenue. ['padpuyaeckoe
OTHCaHNE PABHOMEPHOTO
PSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXP8SMEF

10

11

12

13

CiiokeHue nepeMenieHuit u
ckopocrei. Pemenue 3aaauy.
CraproBas quarHoCTHKa

HepaBHOMepHOE NBUKEHME.
MrHoOBEHHas1 CKOPOCTb.
VYckopenue. IIpsamonuneitHoe
JABUXXCHHUE C ITIOCTOSHHBIM
YCKOPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

CBoOoiHOE majieHne. Y CKopeHue
CBOOOIHOTO IaJICHUS.
3aBUCUMOCThH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS OT BPEMEHHU
U uX rpaduKku

https://m.edso0.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD

14

JIBr>keHue Tena, OpoIIeHHOro O
YIJIOM K TOPU30HTY

https://m.edsoo.ru/\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBH>KEHUE 10 OKPYKHOCTH.
VYrioBasi v TMHENHAs CKOPOCTb.
Ilepuon u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHTpoinbHas pabota 1o Teme
"Kunemaruka"

https://m.edsoo0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssblit 3ak0H HproTOHA.
MuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepunanbHbie
CUCTEMBI OTCYETA

https://m.edsoo.ru/8FO42H1L2

18

19

20

Cwuita. PaBHOIEHCTBYIOIIAS CHTIA.
Bropoii 3akon HeroTona. Macca

Bzaumoneincreue ten. Tpernit
3akoH HproToHa

IIprHIMIT CyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHUE
3ak0oHOB HproTOHA

https://m.edsoo.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTH
TPaBUTALMOHHON U MHEPTHOU
MAacChl

https://m.edsoo.ru/AE40LUZYB

22

Cuna Ts>KeCcTH U YCKOpeHHe
¢BOOOIHOTO ITaIEHUSA

https://m.edso0.ru/36LBC4Z2QJ

23

JIBrm>keHre HeOECHBIX TEIl U UX
HMCKYCCTBEHHBIX CITyTHUKOB.

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMHu4eckast CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBukeHue B
YKUJKOCTHU U Ta3e ¢ y4ETOM CUJIBI
COTIPOTHUBIICHUSI CPEIIBI

Hasnenue. [ uapocrarndyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edso0.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarensHoO€ U BpamaTeIbHOE
JBUKEHHE TBEPAOTO TeNa

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lneqo cuibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEpPAOTo Tesa. Buibl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/\VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbhas pabota no teme
"lunamuka. CTaTuKa TBEpIOTO
Tena'

https://m.edso0.ru/41IHS90LZD

32

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
[leHTp Macc cucTemsl
MaTepualibHBIX ToYeK. Teopema o
JBUKCHUM LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HI|I



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeakxtuBHOE JABUXKCHUC

https://m.edsoo.ru/INJW80116

34

MoMeHT uMIysbca MaTepUAIbHON
touku. IIpencrasienue o
COXpPAaHEHUU MOMEHTA UMITYJIbCA B
LIEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunibl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernueckas OHEpPIus. TeopeMa
00 U3MEHEHUH KHHETHYECKOM
OHCPIrun MaTepI/IaJ'ILHOI‘/’I TOYKHU

https://m.edso00.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo.ru/N5SQCCI1EIM

38

[ToreHnnaneHbIE U
HEITOTCHUUAIbHBIE CHJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKAsI CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CHJI C I3MEHEHHEM MEXaHHMISCKOM
SHEPTrUU CUCTEMBI Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruun

https://m.edso0.ru/66P2WGWS4

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHE

bepnyinu ns uaeansHOU
JKUIKOCTH

https://m.eds00.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTtponbHast pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/SO90PC322

42

PasButue npeacrasieHui o
npupojie TemioThl. OCHOBHBIE
nonoxkenuss MKT. Tuddyzust.
bpoyHoBckoe nBuxkeHue

https://m.edso0.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KUIAKUX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJEHCTBUSA
YaCTHI] BEIIECTBA

Macca u pa3Mepbl MOJICKYJIT
(aromoB). KonnaecTBo BemecTsa.
[TocTostnuast ABoraapo

Temneparypa. Temiosoe
paBHoBecue. Illkana Llenscus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5SFCL7ZUUQ

https://m.edsoo.ru/SDOFUFGIL

46
47

Pemenue 3agaa

NneansHblii ra3. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.eds00.ru/01M0X0OV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3amaq

https://m.edsoo.ru/7TRAZ800M4

49

50

o1

AOGcomoTHas TemnepaTypa. 3akoH
HanproHa

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

['padmyeckoe mpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30x0pa, n3odapa

https://m.edso0.ru/27RGL3V1G

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/\W1HC88PJ4

52

OcnoBHoe ypaBHeHne MKT

https://m.edsoo.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM SHEpruen
IIOCTYIATEJIBbHOIO TEIJIOBOIO
NBIDKEHUS €€ JaCTUIl

https://m.edso0.ru/N6ETZ0LDZ

55

56

O000I11IeHNE U CUCTEMATU3ALUS
3gagui 1o teme "Ocuosel MKT"

KoHTpoinbHas pabota 1o Teme
"OcHoBsl MKT"

https://m.edsoo0.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3a/aHue BHEIIHUX YCIOBUM JUIs
T]I cuctemsl. BHenHue u
BHYTPEHHUE IapAMETPHI.
ITapamerps! T/I cucTemsl Kak
CpPEIHME 3HAYCHUS BEIUYUH,
OIMUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'ICBOG Ha4aJl0 TCPMOJANHAMUKHU.

CamMonpoun3BosbHas penaKcamnus
T/l cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJEIn

https://m.edsoo.ru/4L636LXVZ

https://m.edsoo.ru/LYMWYVLIRP

https://m.edso0.ru/FOQVOQKQ8

60

YpaBHenue Menpeneena-
Knaneiipona u BelpaxeHue ajs
BHYTPEHHEHN SHEPruu

https://m.edsoo0.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

Bripaxkenue 111 BHyTpEHHER
SHEPIUH OJHOATOMHOI'O
UJ€AIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Beruuciienue
paboThl 1o rpaduKy mpoiecca Ha
pV-nuarpamme

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenaya kak crnoco0
W3MEHEHUs] BHYTPEHHEHN dHepruu
TJI cuctembl O€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KonBeknuus, TEmonpoBoHOCTb,
W3JIy4YEHHE

KonnuecTBo TEIIOTEHL.
TemnoémkocTs Tena. Y aenbpHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEII0Ta
CTOpaHMS TOTIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

ITousarue 06 aguadaTHOM
npouecce. [lepBrlii 3aK0H
TEPMOJAMHAMUKH

https://m.edsoo.ru/QM4T9ETSS8

https://m.edsoo0.ru/RQASBF90Q5

https://m.edsoo.ru/BANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugectBo TemnoTs! 1 paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEH
sHepruu T/] cucremsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoii 3aKk0OH TepMOIMHAMUKHA
JUIS PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTuMocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIUITBI AEACTBUS TEMIIOBBIX
marmuH. KITT

https://m.edsoo.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumanbsHoe 3nauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.eds00.ru/QATFSEOKO

https://m.edsoo.ru/0Q1VD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HUCITOJIB30BAHUS TCIIJIIOBBIX
nsurareieii. TemioBoe
3arpsI3HEHUE OKPYKAIOLIEeH Cpeibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3agau

O000111eHHE U CUCTEMATU3ALMS

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBeie MaIuHb"

KonTponbHas padbora no teme
"Tepmonunamuka. TennoBbie
MAaIIuHE"

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/A6UQLWI1EB

https://m.edso0.ru/X4AG7PJVJ]

77

[TapooOpa3oBanre U KOHIEHCAITHS.

Ucnapenue u kunenue. Y neapHas
TEIIOTa MapooOpPa30BaAHUS

https://m.edso0.ru/\W4505S1GQ

78

Haceimennsie u HCEHACBIIIICHHBIC
Iapel. KauecTBeHHAas 3aBUCUMOCTD
IIJIOTHOCTHU U JaBJICHUA
HACBIIICHHOTI'O Imapa OT

https://m.edsoo.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BrnaxsnocTs BO3ayxa. AGCOMIOTHAS

79 . OTHOCHTENEHAS BAGKHOCTL https://m.edsoo.ru/QRQNGWOZ8

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amop(dHbIC Teaa. AHU3OTPOITHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpUCTAJIIOB
[1naBnenue u KpucTaLIM3aIMSL.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
Cyb6numarus
Hedopmaruu TBEpAOTO TENA.

83 Pacrikerme u cxarae. Cxpr. https://m.edsoo.ru/961UIDFRU
Monyns HOura. Ilpenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 M TBEPIIBIX TET. AHravaOHHSM https://m.edsoo.ru/1R1740Q0N
TEIUIOBBIX KOJeOaHU 4acTHUIL
BEleCTBa

85 Hlpeobpasosaiie sueprith b https://m.edsoo.ru/UUJQYTXYF
¢a30BbBIX Mepexoaax

86 VYpaBHeHUe TeroBoro 6aganca https://m.edso00.ru/5SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7HENBQ2
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnsapuele sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

I10J1 UICKPUBJICHHOM IIOBEPXHOCTHIO
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)kunkoctu. Popmyna Jlammaca

89

90

91

92

O000111eHNE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosiHMS BelecTBa. Pa3oBbie
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BenlecTBa. Pa3zoBbie nepexoabl”

OnexTpusanus Tel U e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsq. [IBa Buga aJeKTpUUECKUX
3apsn0B. [IpoBogHuKY,
JURJIEKTPUKU U TIOTYIIPOBOJHUKU
DNEeMEHTAPHBINA ANEKTPUYECKUI
3apsid. 3aKOH COXPaHEHUs
JNEKTPUYECKOTO 3apsa

https://m.eds00.ru/VV3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1IQRBVX

https://m.eds00.ru/QJTV6HK7Q

93

B3anmopencTere 3aps10B.
Toueunsie 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JIEMCTBHE HA AJIEKTPUUYECKUE
3apsbl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DJIEKTPUUYECKOTO
nojsi. OJHOPOAHOE INEKTPUUECKOE
oJIe

https://m.edso0.ru/9KBCOFP9X

97

ITorenMaIbLHOCTE

https://m.edsoo.ru/QJAHEFATR
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SJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zHocTh moTEHIIMAIOB B
HaIIps>KECHUEC

98

[TorennumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
ITorennuman 3neKTpOCTaTUYECKOTO
OJIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJIST U
Pa3HOCTU MOTEHIIUATIOB JIJIst
AIEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3unun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edso0.ru/3SWNQFLP9Y

https://m.edsoo.ru/WS1GYRA4I3

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsaa. [Tone
PaBHOMEPHO 3apsiKEHHOU cepbl

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [Tone
PaBHOMEPHO 3apsKECHHON
OECKOHEYHOH IIIIOCKOCTH
IIpoBoHMKY B
AIIEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsIOB

https://m.eds00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

105

JIMPNEeKTPUKH 1 MTOTYITPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

Kongencarop. D1eKTpoEMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCAaTopa

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE coequHEHUE

https://m.edsoo.ru/60WN2ZDH8
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KOHJICHCATOPOB

IIOCHCHOB&TCHBHOCCOCHHHCHHG

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
OHe e

109 HEPTHA SAPILREHHOTO https://m.edsoo.ru/SW376XS21
KOHJICHCATOPa

110 Pemenne 3amau https://m.edsoo.ru/NLHAFISYY

s N

111 JIBIDKCHHE 3apSKCHHON HacTHILb! B https://m.eds00.ru/9PGVSYIWG
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILUSMXW
O000I11IeHNE U CUCTEMATU3ALUS

113 3HAHUH 10 TeMe "DIeKTpUIecKoe https://m.edso00.ru/QCIRPYCGA
mosie"
KoutponsHasa pabora o teme

114 | P P | https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUUYECKOE TT0JIE

Cuita Toka. [TocTOSSHHBIH TOK.
Yy

115 CHIOBHA CYHICCTBORANITA https://m.edsoo.ru/L8LE4AKUV5
MOCTOSTHHOTO 3JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHUEe

116 TOHHMKH TOKa. HATPDKEIHE 1 https://m.eds00.ru/RUFCAYTDO
DJ1C
3axod Oma i1 ydyacTKa LEnu.

117 YA H https://m.edso00.ru/64VZXZ2GP
DNEKTPUUECKOE COMPOTUBICHHE
3aBUCHUMOCTH COMTPOTUBIICHHUS
OJTHOPOJHOTO IIPOBOJHUKA OT €TI0

118 FIHOPOA POBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI ¥ TIOMAAH MTOTIEPEYHOTO
CCUCHHUA
V

119 AACIIBHOT CONPOTHBIICHHC https://m.eds00.ru/Y4ZTZRZAI

BelllecTBa. Penrenue 3amaq
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ITocnenmoBsarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3amay https://m.edsoo.ru/LXRB618PO

123 Paota sseKTputieCKoro Toia. https://m.eds00.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenua

124 Pemenue 3anau https://m.eds00.ru/R6JHOGRY6
MOITHOCTP JIEKTPUIECKOTO TOKA.

125 TemnoBas MOIITHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha pe3ncTope

126 Pemnrenne 3amau https://m.eds00.ru/90KODG7HY

127 OAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM MOTHOT . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 3JIEKTPUUECKOH IeTH

129 Penrenne 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 Kopotkoe 3ambikanne https://m.edsoo.ru/9WFHKYNVF

132 KoHnpneHcarop B 11emu OCTOSITHHOTO
TOKa

133 Pemenue 3amau https://m.edso0.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSITHHBIN TEKTPUUECKUN https://m.eds00.ru/5175121DC

TOK
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135

Pemenue 3agau no reme
"I[TocTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Pemenue 3axay o reme

"TToCTOSITHHBIN ANEKTPUYECKUI

TOK"

https://m.edsoo.ru/K835E5INT

137

138

139

O000I11IeHNE U CUCTEMATU3ALUS
3gaHui 110 teme "lI1oCcTOsIHHBII
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no Teme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK

SHCKTPI/I‘-ICCKaSI MMpoOBOAUMOCTD
Pa3INYHbIX BCUICCTB.
SHCKTpI/I‘-ICCKI/Iﬁ TOK B MCTaJljiax.
CBerHpOBO,I[I/IMOCTB

https://m.edsoo.ru/\WXUILRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

140

DNEKTPUUECKUN TOK B pacTBOPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DIIeKTPUYECKHI TOK B Ta3ax.
[Tnazma

DJIEKTPUUECKUI TOK B BaKyyMe.
Baxyymubie prbopbl

DNEKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

[ToynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune CUiIbl TOKa U

https://m.edsoo.ru/Y15A50SQV
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HATPSDKEHUS B IIENH MIOCTOSTHHOTO
TOKa MpY MOMOIIIH aHAJOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
rdpoBoii 1aboparopuei mo
¢uszuke. [Ipumeps! n3MepeHust
(GU3HYECKUX BEIIMYMH MTPU
MTOMOIIN KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEETICHUS
MI'HOBEHHOMH ckopocTh"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs ITpU
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM JABM>KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

https://m.edsoo.ru/CN3FHCY83

https://m.eds00.ru/70Y40Y610

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune yckopeHus
¢BOOOIHOTO ITafieHNA" WiIn
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

DuU3nyeCcKui MPAKTUKYM 110 TEME
"N3ydyeHue NBUKEHUS TeJa 1o
OKPYKHOCTH C IMTOCTOSIHHOM 1O

https://m.edsoo.ru/DY1D4C16J
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MOJYJIIO0 CKOPOCTBIO" HIIH
"NccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro rmapaMeTpoB"

150

151

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI IIPU ABMKEHUU OpycKa 1o
HAaKJIOHHOM IJIOCKOCTU" WIIN
"[IpoBepka runoTe3nl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa [0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccrosiHue OT €ro Macchl"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIHUX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux nedopmanuu" uim
"N3ydyeHue JBUKEHHS CUCTEMBI
T€J, CBA3aHHBIX HUTHIO,
NepeKnHyTON yepe3 JIErkuit 010k’

https://m.edsoo.ru/ZTOFG6J4U

https://m.edso0.ru/UL391C40D

152

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Uzmepenne koddduimenta
TPEHUS TI0 BEIMIHHE YTIIOBOTO
K02(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBIDKEHUS OpyCKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
Kod(urmeHToM TpeHus" uIn

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



https://m.edsoo.ru/ZT0FG6J4U
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https://m.edsoo.ru/78PFNYOAZ

"N3yueHue nBUKEHUS rpy3a HA
BaJly C TpeHUuEM"

153

154

155

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEIA,
MMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHHue KpOHIITEHHOB
Y pacué€T cui ynpyroctu'" uiu
"N3yueHne yCTOWYMBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY IIyTH" WJIN
"M3MepeHue CUIIbI TATH, CKOPOCTH
MOJIIIN AIEKTPOMOOHIIS 1
MOIIIHOCTHU CHJIBI TSATU" WIN
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
UMITyJIbCa IIPU YIIPYTOM
B3aMMOJEHCTBUM" WK
"M3MepeHne KHHETUUECKON
SHEPrUM Teja M0 TOPMO3HOMY

n

nyTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO
npouecca (peKOMEHI0BAaHO
UCIIONTh30BaHue U(PPOBOH

https://m.edsoo.ru/MI0OQT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edsoo.ru/T66K4CKZG
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nabopatopun)" wiu "MUzyduenue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenune nzobapHoro mporecca"
unu "[IpoBepka ypaBHEHUsI
COCTOAHMS"

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue yaenbHou
TEIIOEMKOCTH" MJIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus KuaKocten" nim
"M3MepeHne yAeabpHOM TEIIOThI
maBiaeHus abaa" uwin "Usyuenue
CBOICTB HACBIIIEHHBIX ApOB" UIIU
"N3mepenue abCOMOTHOM
BJIQ)KHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurinenrta
HOBEPXHOCTHOT'O HATSKEHUS

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

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus

https://m.edsoo.ru/5SBPTN1YZU
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SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
M3JIy4YEHHUS CBETOaMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIEeTH, coJiepxaliei KonaeHcaTop"
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHOoro
COIPOTUBIIEHUS IPOBOJIHUKOB"
i "HccaenoBanye 3aBUCHMOCTH
CHUJIbI TOKA OT HAIIPSDKEHUS 115
JIaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160
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Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue annektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJIEHTHOT'O MOHA" UJIU
"UccnenoBanre 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHsrue
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuona

PesepBHslit ypok. O6001ICHNE 1
cucTeMaTu3alus 3HaHUH Mo TeMaM
"Kunemaruka" u "JIlunamuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.edsoo.ru/LQO93M5SQ
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Wrorosas KoHTpoJBbHAS paboTa

https://m.edsoo0.ru/S7CS1UFMI

163

164

165

166

PesepBHbIil ypok. O0001ICHHE U
CUCTeMAaTH3aIHsI 3HAHHH 110 TeMe
"Cratuka TBEpaO0TrO Tena"

PesepBHbIil ypok. O0001ICHNE U
cUCTEeMaTH3aIHs 3HAHUH 110 TeME

"3aKOHBI COXpaHEHUSI B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJICKYJISIPHOKHHETUYECKOU
Teopun"

PesepBHslit ypok. O60011eHNE U
CHCTeMaTHU3allys 3HaHUH 110 TeMe
"TepmonuHamuka. TennoBbie
MalInHb"

https://m.edsoo.ru/XVYUMKRX6N

https://m.eds00.ru/C37WXULT2

https://m.edsoo.ru/3SPBKBKI6D

https://m.edsoo.ru/IZZC67VF1

167

Peseprubiil ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. Pa3zoBble epexoab!”

https://m.edsoo.ru/1YSH3LOLN

168

Peseprubrit ypok. O6001eHIE 1
cucreMarmu3sanus 3HAHUH 110 TEME
"OnexTpuueckoe nomue"

https://m.edsoo.ru/URWB5CULE

169

Peseprubriit ypok. O6001eHIE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"TIOCTOSIHHBIN 2IEKTPUUECKAN

TOK

https://m.edso0.ru/4ANCOULLQOV

170

PesepBHeiit ypok. O600ICHHE U

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

cucTréMaTu3anusa 3HAHUI 110 TEME

"Toku B pa3iuuHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

BzaumoseiicTBre MOCTOSTHHBIX
MarHuToB U IIPOBO OB C

1 POBOATHIOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT CymepIio3

2 PHTILIIT CYTIEpTIOIA 1 https://m.eds00.ru/0YNNE57SO
MarHUTHBIX Hojied. JIuauu
MAarHUTHON MHIYKIIHHA
MarauTtHoe 1mose MPOBOJHHKA C

3 POBOA 1 https://m.edso0.ru/F10ASACBX
ToKOM. OmBIT DpcTena
Crna A .

4 VI8 AAMIIEPH, b6 HANpanicime 1 1 https://m.edsoo.ru/1JEDFSHEN
MOJIYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammepa.

6 ONEeKTPOU3MEPUTEIBLHbIE 1 https://m.edso00.ru/SA2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 1 MOy, Jlpikcie 1 https://m.eds00.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJTHOPOJTHOM MAarHUTHOM TIOJIe
Pemrenue 3amau https://m.edsoo.ru/FWURORSOE

9 PaGora cunbl Jlopeniia https://m.edsoo.ru/MTHD23745

10 Pemenue 3amay. Bxoguas https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

JIUarHocTuyeckas padbora

MarsauTHoOE 110JI€ B BC€IICCTBCE.

11 deppoMarHeTuky, napa- u https://m.edso0.ru/W7HGQBK70
JaMarHeTUKH
OcHOBHbBIC CBOMCTBA

12 dheppomarnerukoB. [Ipumenenune https://m.eds00.ru/960J4E47D
(heppoMarHeTUKoOB

13 Pemerte sanat no Teme https://m.eds00.ru/Q8JGTYNHT
"MaruuTHOe 1oJje"

14 Pemeame 37 110 TeMe https://m.eds00.r/MPCUALFIM
"MaruauTHOe 11071¢"
SIBneHUE AIEKTPOMAarHUTHOM

15 uHaykuuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHON WHITYKITUT

16 O /C unnykunu https://m.edso0.ru/STLELGTJZ

17 3aKOH HICKTPOMArHHTHOH https://m.edso0.ru/7TEOPOGARS3
nHaykiuu Oapanes

18 Brrxpesoe onekTpirieckoe nose. https://m.edsoo.ru/IONVHOINK
Toxku dyko
S/1C uHAYKIMU B IBUKYLIUXCS

19 https://m.edsoo.ru/X0013RAA1
MIPOBOHHUKAX

20 Pemrenue 3anau https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 WHIYKTUBHOCTH B LTI https://m.edsoo.ru/37WBAJCTF
ITOCTOSTHHOTO TOKa

23 Apnerne camounaykuun. I/C https://m.eds00.ru/99CECGMBH

CaMOMHAYKINU



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
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9Hepm;1 MAar"gauTHOI'O IT1OJIA
KaTyIIKU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/PS4XRHOGS

25

26

27

Pemenune 3amaq

O0001IeHre B CUCTEMATH3aIUs
3HAHWH 10 TEME
"OnexkTpoguHaMuka"

KontponbHas paboTa mo teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

28

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

https://m.edsoo.ru/R7D8WGSTQ

29

30

31

Kunematuueckoe u
JIMHAMUYECKOE OIMUCAHUE
KOJIe0aTENbHBIX IBUKECHUN

DHEpreTU4ecKoe OMUCAHME.
BriBoa AHAMHUECKOTO
OTHMCaHUS TAPMOHHYECKHUX
KOJIeOaHU# U3 UX
OHEPTCTUYCCKOTO U
KHHEMATHUYCCKOI'O OITMCAaHUA

Ammuntyna u ¢aza konedanuit

https://m.edsoo.ru/G1UGM9A5P

https://m.edso0.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuona u yacTora KoJeOaHUH.
[Tepuon ManmbIx cBOOOAHBIX
KoJIeOaHUH MaTeMaTHYeCKOTro
MmasTHUKa. [lepuon cBOOOAHBIX
KoJIeOaHUN TPY>KUHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

33

3aryxaromue KoieOaHusl.
BriHyX1eHHBIE KOJICOaHMSI.
Pe3onanc

https://m.edsoo.ru/TGTJTWAUQ

34
35

ABTOKOJICOaHUSA

Pemrenue 3agau

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKAJIbHBIX UHCTPYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

38

39

40

O000111eH1E U CUCTEMATHU3ALIMS
3HAHUH 110 TeMe "MexaHndeckue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJICOaHHUS.
KonebaTenbHbli KOHTYp

®opmyna Tomcona. Cs3b
aMIUTUTY/IbI 3apsaa
KOHJIEHCATOpa C aMIUIUTYJ0H
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpE

3aKOH COXpaHEHUs SHEPTUHU B
UeaIbHOM KoJie0aTeTbHOM
KOHTYpE

https://m.edsoo.ru/SV7/MHCH10

https://m.edsoo.ru/H5B2\WS8APN

https://m.edsoo.ru/RHGLVVKQ5

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue JIeKTPOMarHuTHBIC
KoseOaHus. BeiHyX/1eHHbIE
ANEKTPOMArHUTHBIE KoJeOaHus

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

42

[IepemennsIit TOK. Pezucrop u
KOHJICHCATOP B LIENN
IIEPEMEHHOT0 TOKa

https://m.eds00.ru/OG6JQHTOD

43

Karymka MHIyKTUBHOCTHU B LENH

https://m.edsoo.ru/6P4EKQ01H7



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

IIEPEMEHHOT'0 TOKa

3akoH OMa Jy1st SJIEKTPUUECKOM

44 https://m.edsoo.ru/P1FZDISQV
LTI [TIEPEMEHHOTO TOKa
MOoMHOCTh MEPEMEHHOTO TOKA.
45 AMITHTYHOE I ACHCTEYHOMEe https://m.eds00.ru/6PACXH152
3HAYCHHUE CUJIBI TOKA U
HaIpsDKEHUS
46 Pe3onaHc B 25IeKTpHYECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pewmenne 3anau https://m.eds00.ru/0CVLSMIOS
NneansHbiif TpanchopmaTop.
48 Ilponsponetso, mepenatia u - https://m.edsoo.ru/F142U7UQR
oTpeOIeHNE AINEKTPUICCKOI
SHEPTUHU
DKOJIOrH4eCKHe PUCKU TIPpU
MIPOU3BOJICTBE IEKTPOIHEPIUH.
49 KynbTypa ncnonb3oBanus https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3ZHU
50 Pemenwue 3amau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amay https://m.edsoo.ru/7UFPFF3KK
O0600611eHre U cucTeMaTH3alus
52 3HAHUM 1O TeMe https://m.eds00.ru/16YYY79EQ
"DneKTpoMarHuTHbIe Kosebanus"
MexaHn4ecKue BOJIHBI.
53 XapakTEepUCTUKNA MEXAHUYECKHUX https://m.edso0.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV

56

Wudpa3Byk U ynbTpa3ByK.
[IymoBoe 3arps3HeHue
OKpY>Kalolleu cpelibl

https://m.edsoo.ru/24XDNL1P1

S7

58

59

Pemenue 3agau

BHGKT];)OMaFHI/ITHHC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

DHeprus MMEKTPOMArHUTHBIX
BoJid. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH

https://m.edso0.ru/SWQOQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

HpI/IHIII/IHI)I pa)II/IOCBHSI/I u
TeneBuaenus. Paguosokamust.
DNeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpY>Karolleu cpeibl

https://m.edsoo.ru/7KCCHOBN5

62

63

KonTponbHas pabota mo Teme
"Konebanus 1 BOJTHBL"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

https://m.edso0.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3agau Ha npUMEHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

https://m.edsoo.ru/3H2YL4R4I

65

Otpaxenue ceera. [lnockoe
3epkaso. Cepuueckoe 3epkaio

https://m.edso0.ru/TIX9ZBOSG

66

IIpenomiieHue ceera.
AOCOJIIOTHBII U OTHOCUTEIBHBIN

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[10Ka3aTeNb IPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXCHUS U https://m.eds00.ru/C4AD3UDGG4
MIPEIOMIICHUS CBETa
Xon nydeit B npusMme. lucniepeust

68 cera. CIIOXKHBIH cocTaB 6e10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlmiser. okyeroe paccToAHHE 1 https://m.eds00.ru/SXWYEXTXM
ONITUYECKAs CHJIA JIMH3BI
[TocTpoenne nzodpaskeHuii B

70 JIMH3aX U UX CHUCTeMaXx. https://m.edso0.ru/6SRTDG4V7
YBenuueHue JUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXeHU, OJIy4aeMBbIX C https://m.edsoo.ru/Y AGCQPWZX
MTOMOIIIBIO JTMH3

72 I'na3 kak onrtuyeckas cucrema https://m.edso0.ru/OVMKI19EZ
Pewmenne 3anau. IIpenenst

73 IIPUMEHMMOCTH IT'€OMETPUIECKON https://m.edsoo.ru/OENIDYBRZ
OTITUKH

74 (CKOpOCTE CBETA H METOJIEI €@ https://m.eds00.r/UCGBDSEVT
U3MEpeHUs

75 Hucnepcus cera https://m.edsoo.ru/1VIJZOF05

76 WNurepdepenius creta https://m.edso00.ru/ZQB6756KE

77 Korepentibie HCTOHMAKH. https://m.edso0.ru/HIXX3P5WN

VcioBusa HaOIOIEHUA



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

MaKCUMyYMOB U MUHUMYMOB

78 Pemenue 3amau https://m.edsoo.ru/SX9F3FNP3
79 [Mpumenenne naTEpPepeHITUN https://m.eds00.ru/111ISQL6DM
80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemeTka.
81 VciioBue HaOMIOAEHNS TJIaBHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCHMYMOB
82 Pemenne 3amau https://m.edsoo.ru/LIGLZ3AWE
I1 )
83 OTEPEAHOCTL CBETOBLIX BOJIH https://m.edsoo.ru/TWKJKW3NH
[Tonspu3anus cBeta
84 Pewenue 3amau https://m.edsoo.ru/766EAF7DL
85 CBeTOBBIC ABJICHUS B IPUPOJIC https://m.edsoo.ru/VJW9IR3ES
00600
86 © HvleHHe " Cpf,c TeMaTHf an https://m.edso0.ru/ZQ1JZ7MYC
3HaHuii o reMe "OnTuka
KonTponsHasg paboTta 1o Teme
87 HIPOJILHA paboTa 1o Tem https://m.edsoo.ru/WMVM1ARQU
«OnTuka»
['paHuIBl TPUMEHUMOCTH
acCHYECKOM MexXa .
88 FIACCHACCROM MERARHRH https://m.edso0.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTEIIEHOCTH
IocT 5
89 YITATEL CHCHHATLHOM TCOPIH https://m.edso0.ru/S5VL5W7WK
OTHOCUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeobpazoBanus
JlopeHna. YcioBue
90 peHtl https://m.edsoo.ru/7ZFTXIX84

MNPUYNHHOCTH. OTHOCUTEIHHOCTh
OOTHOBPCMCHHOCTH. 3aMe,Z[JIeHI/Ie
BPEMCHHU U COKpalllCHUEC NJIWHBL



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84

DHeprus U UMITYJbC

91 N https://m.edsoo.ru/GPUPD6117
PENATUBUCTCKON YaCTHUIIBI
CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEISITUBUCTCKOM https://m.eds00.ru/UOC7TGTEFMG
YacTULIbI. DHEPT U MOKOs

93 Papiiosectioe Teriopoe https://m.edsoo.ru/YWVZA9QOH
U3ITy4yeHue

94 3akoH cMelennsa BuHa https://m.edsoo.ru/R1JD6DWAM

95 Punoresa M. Tlnariia o keasrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus U UMMIyibC GpoToHa https://m.edso00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dboTorddekra
VYpaBHeHue DiHIITEHA IS

98 dororddekra. "Kpachas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroapdexra

99 Aasnexne caera. Onerrs 1. H. https://m.edsoo.ru/1746VP412
Jlebenena

100 BosHOBEIE CBOICTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bomnnsl ne bpoitns. [[nuHa BOJIHBI

101 e bpoiiiist  pasmepe! O?Hacm https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTA3AIAH JIBHKYIICHCS
JaCTHIIBI

102 Kopriyckysisipro-BoaHoBoit https://m.eds00.ru/2XMBTMSAQ
Tyaln3M

103 AMOPAKILI SICKTPOROE fa https://m.edso0.ru/XH242PNOK

KpHUCTaJIJIax



https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK

Crenuduka u3mMepeHui B
MuKpomupe. COOTHOLIEHHS

104 . . https://m.edsoo.ru/BMLQCWUGS
HEOIPeIeIEHHOCTEH
I'eitzenbepra

105 Pemenwue rpaduueckux 3agau https://m.eds00.ru/D207BTWDJ

106 Pemenue pacuéTHpIX 33124 https://m.edsoo.ru/ZUBH25VJV
KonTponbHas padota no remam:

107 "Ocroser CTO", . https://m.edsoo.ru/U4HQ8CZ90
"KopnyckynsipHO-BOITHOBOM
nyanuszm"
OMBITHI IO UCCIIETIOBAHUIO

108 cTpoeHus aroma. [Imanerapuas https://m.edsoo.ru/SMMRTGFK1
MoJienb aToma Pesepdopaa

109 [Toctynarter bopa https://m.edso00.ru/SWV5SUN8J
Bunsr criektpoB. CriekTp

110 YPOBHEH 2HEPTUU aTOMa https://m.edsoo.ru/T6T3FTQ6Y
BOJIOpO/Ia

111 (TIOHTAHHOE U BLHYKACHHOS https://m.edsoo.ru/WJ95LAO0P
W3Iy4YCeHUE CBETa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
HykionHas Mmojens sijipa

13 Defisenbepra-Msaneio. Sapin u https://m.eds00.ru/JGIMAL CVV
MaccoBO€ YMcIIO0 siapa. M30Torsl.
PaanoakTHBHOCTH
3aKoH paJIMOaKTUBHOTO pacnaja.

114 CPBOHCTEA HOHMSHpYIOMEro https://m.eds00.ru/8QM2PGAJI

u3iydeHus. BiausHue
PaguOAKTUBHOCTU HA KUBBIE



https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

opranu3msl. /lozumerpus

115

OHeprust CBA3M HyKJIOHOB B siJIpe.
Snepubie cunbl. Jledekt maccol
anpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIIPaBISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTUYECKUE
aCIIeKThI Pa3BUTHSL AIEPHON
SHEpPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

117

118

Meroas!l peructpanuu u
HCCIIEA0BAHMS JIEMEHTAPHBIX
yactull. DyHaamMeHTaIbHbIE
B3auMoJeiCcTBUSA. bapruoHsl,
ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mojaenu. KBapk-rimtooHHas
MOJEJIb aJPpOHOB

du3suka 3a npeaenaMu

CranpaptHoit monenu. Témuas

Marepus U TEMHas YHEPIUsl. 1
EnuncTBO QM3MYECKOi KapTHHBI
MHpa

DTanbl pa3BUTHSI ACTPOHOMHUH.
3HaYeHHE aCTPOHOMUH

https://m.edsoo.ru/1IEJHULHD5

https://m.edsoo.ru/A6IW5WE4Z

https://m.edsoo.ru/KG802NRU

119

[TpuMEeHMMOCTD 3aKOHOB (PU3UKH
U1 00 BSCHEHUS IPUPO/IBI

KOCMHUYECKHX 00bEKTOB. MeToabl
ACTPOHOMHUYECKUX UCCIENOBAHMI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHBIC ONITHYECKUE 1

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

TEJIECKOIIbI, PaAHOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpPOHOMHUS

121

122

123

124

Bun 38é3nnoro neba. Co3sesnus,
SIPKUE 3BE3/bI, INIAHETHI, UX
BHUINMOC IBUKXCHHC

Conueunas cucrema. CoOJIHIIE.
ConHevHast akTUBHOCTb.
Wcrtounuk snepruu CosHua u
3BE3]

3BE3/1bl, UX OCHOBHBIE
XapaKkTepucTHku. J{uarpamma
"CreKTpaJbHbINA KJIacc —
CBETUMOCTB"

3Be3 bl TJIaBHOMH
OCJIEAOBATEIBHOCTH

https://m.eds00.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUN U 3BOJIIOLUU
ConHua u 3B€311. JTalbl KU3HU
3BE3]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
lNamakTnka. Tunel rajgakTuk.
UYEpHble AbIPHI B sipax rajJakTHK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab60ma.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nyueHune

https://m.edso0.ru/UCGD0OBD7Y

128

MacmrabHast CTpyKTypa

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

Bcenennon. MerarainakTuka

129

130

Hepewménnsie mpobieMbl
aCTPOHOMUU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHnue MarHUTHOT'O
ITOJIST IOCTOSIHHBIX MarHUTOB"
unu "UccienoBanue CBONCTB
(dbeppomMarHeTUKOB" WU
"UccnenoBanue JeHCTBHS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/\WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH

131

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue cuiibl Amriepa" uiu
"N3y4yeHne 3aBUCUMOCTH CHUJIBI

Amriepa OT cuibl ToKa" WK 1
"OnpeneneHne MarHUTHOU

MHIYKIIMM Ha OCHOBE U3MEPEHUS

cwiibl Ammnepa”

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

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS
3JEKTPOMArHUTHOM MHAYKIUKU" 1
unu "OnpeneneHne HHAYKIUI

BUXPEBOI'0 MarHUTHOTO NoJis"

https://m.edso00.ru/6041U180D

133

@u3NYeCKUil IPAKTUKYM IO TEME
"UccneqoBanue ABJICHUS

camouHaykiun" wim "Coopka 1
MOJIETH 3JIEKTPOMArHUTHOTO

reHeparopa"

https://m.edsoo.ru/FNW63917S

134

DU3NYECKUI TPAKTUKYM I10 TEME 1

https://m.eds00.ru/GAXGUBIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

"N3mepenue neproia CBOOOTHBIX
KoJe0aHUu{ HUTSIHOTO U
NPY>KUHHOTO MasiTHUKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[Ipeobpa3oBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

https://m.edsoo.ru/SISHWUJFI

136

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOoCIIe0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" wiu
"UccnenoBanue pabOThI
HMCTOYHUKOB CBETA B IIETIH
MepEMEHHOT0 ToKa"

https://m.edsoo.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue napameTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nokaszaTesns
MpeTOMJIEHHUS CTEKIIA" uin
"[Tonydyenue n300paxxeHus B
CHCTEME U3 IJIOCKOT0 3epKaja U
JUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

@u3NYeCKUil IPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
(hOKYCHOTO PAacCTOSIHHSI OT
BelecTBa (Ha IPUMEPEe KUIKUX
nuH3)" wnm "U3mepenue
(hOKYCHOTO pacCTOSIHHS

https://m.eds00.ru/Q00Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

paccenBaronMX JuH3"

140

141

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEP(PEPEHITUHN U MOJISIPU3ALUN
cBeTa"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpenencHue UMITyJIbCa U
SHEPTUU PEISTUBUCTCKUX YACTHIL
(o dotorpadusiM TPEKOB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/RIEYWY7CM

https://m.eds00.ru/OTLRWY3PW

142

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue nocrosiHHoM [ lnanka
Ha OCHOBE HCCIIE0BAHUS
dboTorddexra" nnm
"HccnemoBaHue 3aBUCUMOCTH
CHJIBI TOKA Ye€pe3 CBETOIUOM OT
HanpspkeHns"

https://m.edsoo.ru/Y34AXQNLN

143

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue ciekTpa
pa3pekEHHOT0 aTOMapHOIO
BOJIOpOJA U U3MEpEHUE
noctosiHHoi Punbepra"

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

144

Pu3NYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa" ninm "U3zyduenue
IOTJIOIIEHU OeTa-4aCTHIL
antoMuHueM"

https://m.edsoo.ru/C3HI5S5E4



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4

145

@uU3NYECKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOaA
HEBOOPY>KEHHBIM IJIa30M C
UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH 11 OTpeieNieHuUs
MOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MOJIyLLIApUs U ApKUe 3BE3AbI" NN
"HaOimotenus B Teseckor JIyHbI,
IJIaHeT, TYMaHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

https://m.edsoo.ru/PR4K00VZY

146

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHUU. Ponb ¢pu3uku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001eHne U cucTeMaTH3alus
3HaHuil. Posb 1 MecTo Gpu3uKU U
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOU KapTHUHE MUpa

https://m.eds00.ru/G145HQT3W

148

O600611eHre U cucTeMaTH3alus
3HaHui. Ponb ¢usnueckoit
TeopuH B (HOPMUPOBAHUU
MPEJCTaBICHUN O (PU3NYECKOM
KapTUHE MHUpPA, MECTO
¢bu3nvecKoil KapTUHBI MHUpPa B
o01eM psay COBpEMEHHBIX

https://m.edso00.ru/AOX66 XKGX



https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHU O IPUPOE

149

150

O00011IeHIE U CUCTEMATHU3ALIS
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.eds00.ru/EOD18OXGW

151

O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHui 1Mo teme "Jlunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

155

O000111eH1E U CUCTEMATHU3ALIMS
3Hanui mo reme "Crartuka
TBeporo Tena"

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

O06o001IeHre u CUCTEMAaTH3aI s
3HAHUH T10 TeMe
"TepmonnHamuka. TenaoBbie
MaIInHbI"

https://m.edso0.ru/ASCP8EJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

https://m.edso0.ru/10P456WQ08

156

O0600611eHre U cucTeMaTH3alus
3HaHMUU 110 TeMe "ArperaTHble
cocTosiHUA BemecTBa. Pa3oBble
nepexopl”

https://m.edsoo.ru/VOTG69RUR

157

O0001IeHe B CUCTEMATH3 AU
3HAHUM 1O TeMe "DNEeKTpUIEcKoe

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

mmone"

158

159

160

O0001IeHrEe U cCUCTEMAaTU3 AU
3HaHui 1mo TeMe "llocToSHHBIN
AIEKTPUUYECKUN TOK"
O0001IeHEe B CUCTEMATH3aIHs
3HaHui 1Mo TeMaM "Toku B
pa3IMYHBIX cpenax'’ u
"MaruuTHOE 1oJje"

HroroBas koHTpoNbHAs paboTa

https://m.edsoo.ru/86VR2HMRJ

https://m.edsoo.ru/ESIK18H3F

https://m.edsoo0.ru/30X0JJYUH

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alM 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZLUR7?

162

163

164

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3alns 3HAHHIH 110 TeMe
"Mexannueckue kojebanus"

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe

"DneKTpoMarHuTHbIe Kosebanus"

PesepubIit ypok. O6006111eHIE 1
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"MexaHHMYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo0.ru/3F07MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

165

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"OnTuka"

https://m.edsoo.ru/WJLMATIT6

166

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"OcnoBel CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
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167

PesepBHeIit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJTHOBOM
qyau3m"

https://m.edsoo.ru/3G6FJ3FFEN

168

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3aIMs 3HaHUH 110 TEME
"dusuka atroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIil ypok. O000IICHHE 1
CHCTEeMaTHU3alus 3HAaHHIA TI0 TeMe
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrliit ypok. O60011eHNE U
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"OnemeHTh! acTpopu3UKN"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.eds00.ru/GODTDS8IRQ
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJIEICH:
MaTepHuaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacrnioznaBath pu3udeckue siBiIeHUs (MIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIpPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTeH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS T'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, IIYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DSHEprus, IOTCHIMalIbHAsA OJHEPIHs,
MexaHu4yeckas paboTa, MeXaHWYecKass MOUIHOCTh; TIpU  OINKUCAHUU
MPaBWIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
($U3MUECKyI0 BETMUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIIOBBIE CBOMCTBA TE€JI WM TEIUIOBBIE SIBIICHUS,
UCIONB3YS (PM3MUECKHE BETMUMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHs JHeprusi, pabora rasa, KOX(QQHUIMEHT IOJE3HOTO JECHCTBUS
TEIUIOBOTO JABHUTrATENsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYHH, UX O0O3HAYCHUS W €AWHUIBI, HAXOIUThH
(dopMynbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh ~ M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, SJCKTPUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONb3YyEeMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DPOPMYJIbI, CBSA3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHs] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI CYNEPIO3UIUU CWJI, NPUHIUI PaBHONPABUSA
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOM
DHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONOTHOW TeMIepaTypoHu,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DM3MUECKUX SIBICHUNA U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepCHI/If/'I; IIpHU 5TOM
dbopmynupoBath podiemMy (3a1ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsMbIE U KOCBEHHbIE M3MEpPEHHs (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3MYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3ylbTaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3UYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ynbTaTaM MCCIIeIOBaHMS

Cobumo1aTe mpaBmiia 0€30MacHOTO TPyAa MpU MPOBEICHUN UCCICTOBAHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITeNLHOCTH C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PM3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PH3UUECKHIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pematp KaueCTBEHHBIC 3a/1a4u: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIETIOYKY pACCYXICHHM C OMOpod Ha U3YyYCHHbBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4YHO-TIONYJISPHOU
uHpOpMaLMK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aEMYyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3HMKE B MOBCEIHEBHOW KH3HU
s obOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C NpUOOpaMH H
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJIFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGorare B rpymme C BBIMOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

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

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] H3YYCHHBIX (U3HUYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Ipa MPHU PEIICHUHN GU3NIECKHUX 3a/1a4

11.3

Pacnio3naBath ¢uznueckue sBIeHUs (MPoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, YJICKTPOMAarHUTHAS MHIYKIIUS, IEHCTBHE
MarHUTHOIO IOl Ha MPOBOAHMK C TOKOM U JBWXKYIIMICS 3apdf,
AJIEKTPOMarHUTHbIE KoJIeOaHus u BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHe, MpeloMIIeHHe, HHTepdepeHuus,
IUQpakuus U MOJIApU3alUs CBETa, AUCIEPCUSt CBETa, (POTOIINEKTPUUECCKUNA
abdekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




PaAOAKTUBHOCTD

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKLUS MAarHUTHOro nojs, cuna Awmmepa, cuwia Jlopenua,
MHIYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpollecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoseOaHuH,
(OKycCHOE pacCTOSsHME U OITHYECKas cujaa JIMH3bI; IpU  OIUCAaHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, UX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
($u3HYecKrue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IMOoJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NUYECKHUE MPOIECCHl U SBJICHUS, UCHOIb3Ys GU3NUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKkOH pagnOaKTHUBHOIO
pacraza; Mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbI,  0OJacTH)
MPUMEHUMOCTH

OmnpenensTb HampaBlI€HUE BEKTOpPa HWHAYKIUMKW MarHUTHOIO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpPKaJoM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOIB30BAHUEM TIPSIMBIX i KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3a7ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyI0BaHUS, POBOJUTE OIBIT
U GOpPMYIHPOBAThH BHIBOJIBI

11.10

OcymiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa,  Y4eOHO-HCCIICOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
n1abopaTopHOTro 000pYIOBaHUS

Pemate pacuérHble 3aaud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIIOBUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (DU3HUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEeHmICHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKH
HCIIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U Hay4yHO-TIOMYJISPHOU
uH(pOpMallMK, TOJMYYEHHON W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(GOPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU

11.17

[TpuBOIUTE PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpalleHuu ¢ npudbopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3/I0POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATH Pa0OTy TPYNIIBI, PAIMOHATBLHO PACIPEACNISITh 00SI3aHHOCTH U
IIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarowero Mupa. Pons sxkcniepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMeHT B pusuke

MopenupoBanue ¢usnyeckux  SIBICHUN u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBPEMEHHOM  Hay4yHON  KapTUHBI MHpa, B
MPAKTUYECKON ACSITENLHOCTH JTIOACH

MEXAHUKA

KNMHEMATHUKA

MexaHn4eckoe  JABHM)KEHHE. OTHOCHUTENBHOCTD
2.1.1 MexaHuueckoro gBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPAMOIMHEHHOE
213 nBrKeHue. ['paQMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

MTaJICHUS
KpuBonuneiinoe JIBUYKEHUE. PaBrOMepHOE
915 JBUKCHHE MAaTEPUAIIBHOM TOYKU II0 OKPYKHOCTH.

o VYrioBast CKOpOCTb, JUHENHAs CKOPOCTh. llepuon u

yacrora. L{eHTpocTpeMuTeIbHOE YCKOPEHHE

216 TexHHUuecKkrne YCTPOWMCTBA: CHUIAOMETD, JBUKECHHE
o CHApSIJIOB, [ICITHbIC U PEMCHHbIE TIepeIadun

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMN

2.1.7
ckopoctH. lccnemoBaHue COOTHOIICHHS MEXIY




2.2

2.3

MYyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHbie CUCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHIT

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akOH HproTOHa [U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONPOTUBIICHUSI IPU JIBM)KEHUH TeJa
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOTO TETa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAaIlCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHil. MccnenoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAOIUX B JaehopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
HMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiter




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas 3HEprus Teja BOJMU3U MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHUYeCKOM OHCPIrun CUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  ycTpOMCTBA:  IBMIKCHHME  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAA ®U3MUKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [Ilkana remnepatyp Llenbcus
Monens uaeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

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

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJaccHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS DPa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPIUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

33791031 TEIUIONEPEIaYun: TETJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IPOLECCaM.
I'padmueckas uHTEpIperanus paboThl raza

3.25

Tenmosrie MAaIIITHBI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TeIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoguHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHUuecKkue yCcTpoiCTBa: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotTel. V3mepeHue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KUIEHuEe. YIenbHas TeIlIoTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXKHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kpuctaysibl. CoBpeMEHHbIE MaTepHaIbl

3.34

[ImaBienne M KpucTauM3auus. Y AeiabHasl TEIIOTa




riaBnenus. CyOonumarnus

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3MmepeHue BIIAKHOCTHU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJIeKTpUYecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akoH Kynona
DIIeKTpUUECKOe ToJie. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CuIT AEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATOopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHUUYECKHE YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATHYECKAS 3aIIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku Toka. Cuia Toxa.
4.2 ITocTosIHHBIM TOK
4.2.2 Hamnpsoxenune. 3akon Oma i1 ygacTka 1enu
493 DIIEKTPUUECKOE CONIPOTHUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeNIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta anextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wu
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anieKTprueckoi 1ernu. KopoTkoe 3aMbIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

OnexTpuueckuid ToK B razax. CaMOCTOSATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  THUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1Inazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JJIEKTPOHArpEBATEIIbHbIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH MO,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TaJlbBaHUKA

[TpakTuyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHET O COTIPOTUBIICHUS. Habmonenune
AIIEKTPOIN3A

11 KIIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOSAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOM

4.32 uHIyKIud. KapTuHa JTHHWI MAarHATHOM MHIYKIMA
TOJISI TOCTOSTHHBIX MarHUTOB
MaruutHoe moJie mpoBoJHUKA ¢ TokoMm. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOT'0 KOJIbIIEBOTO IPOBOJHUKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJlyJIb M HallpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb W HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHayknuu Papajest
Buxpesoe anexrpuueckoe noae. 3/1C nHayKIuu B
4.3.9 MIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTreJIbHO B
OJTHOPOJTHOM MAarHUTHOM ITOJIE
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. J/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTyHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHUUYECKHE YCTPOUCTBA: MOCTOSSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, HHAYKIIHOHHAS TIeYb
[TpakTdeckne paboTbl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aelicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOIHBIE KOJICOAHMSL.
£ 1 511 'apmonnueckue konebanus. Ilepuon, wacrtora,
aMIuITya U dasza KoyebaHuin
5.1.2 IIpy>xuHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMiA.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUuC
K0J1e0aTeJIbHOIO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TFAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHHi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIe
AJIEKTPOMArHUTHBIC KOJleOaHUs B  UACATHLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHHYECKUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHHUs DOSHEPruu B  HJEaATHLHOM
o KOJIcOATETBLHOM KOHTYPE
BreinyxaeHHbie MEeXaHHYeCKHe Kosie0aHusl.
5.1.7 Pesonanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
o TOK.
519 MoOIIHOCTh TIEPEMEHHOTO TOKA. AMIUIUTYIHOE H
o JENCTBYIOIIEE 3HAUECHUE CUIIBI TOKA ¥ HANPSKEHHS
Tpanchopmarop. IlpousBoacTtBo, mepenavya u
notpelieHue AIEKTPUUYECKOM SHEPTHH.
5110 DKOJOTHYEeCKHEe  PUCKM  TpPU  MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TOBCEIHEBHON
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, TMHHUH dJIEKTponepead
IIpakTueckue paboTHI. Hccnenosanne
3aBHCHMOCTH TEpHOJIa MaIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JJIUHBI HUTH W MacChl Tpy3a.

HccrnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEA0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIKW U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuvecKue BOJIHBI, YCITOBHUS

591 pacrnpocTpaHEHHS. [Tepuon. CxopocTthb

o pacIpocTpaHeHus U JUIMHA BOJHEL [lonepednsie u
POJIOJIBHBIE BOJTHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora




tToHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKkTOpoB E, B 1 v B 31€KTpOMarHuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipu3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[lkana »meKTpOMAarHUTHBIX BONH. I[IpuMeHeHme
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI pazuoCBsI3H u TEJIEBUACHUSL.
Pannonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[TpsMonMHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOCOIOTHBIN MOKa3aTeb NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

Hucnepcus ceeta. CiloxHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparolie M pacceuBaromue JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask Cuia
ToHKOM JuH3bI. [locTpoenune wu300paxkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUYCHUE, JaBaeMOe JTUH30H

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

5.3.8

Wutepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOII0ACHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunoHHas pemérka.




VYcnoBue HaOMOIEHUS TIIaBHBIX MaKCUMYMOB IIPU
MaJICHUM  MOHOXpPOMAaTHMYECKOTO  CBE€Ta  HA
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MIPEIIOMJICHUS. HccnenoBanue CBOMCTB
n3o0pakeHui B nuH3ax. HaGmroneHnue mucriepcuun
CBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUM OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBLHOCTD OJITHOBPEMEHHOCTH.
' 3ameyieHre BpEeMEHH U COKpaIleHUE JJTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b Macchl C DHEPruedl ©  UMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTrUsi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OIITUKN

@®otonbl. ®opmyna Ilnanka cBgA3u dHEpruu
7.1.1 dboTOoHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (hoTod(hheKTa

713 VpaBHenne OifHmreiiHa s poToaddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeGenesa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHUUECKHE yCTPOHCTBA: (GoTodmemenT,
o (GoTomaTuMK, comHeYHas 0aTapes, CBETOIUO

1.2

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OmnbiTel Pezepdopnaa mo
7.2.1 HCCIIEIOBaHUIO CTpOeHMs aTtoMa. [ImanetapHas
MOJIeh aToMa

71.2.2 [Toctynater bopa. M3nydeHue u TOTJIONICHHE




($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruuM Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHOoBBIE CcBoOMcTBa yactuil. BonHbl ae bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIaX

724

7.2.5

CHnoHTaHHOE UM BBIHYXKJICHHOE  HU3JIy4YCHHE.
YeTpoicTBO U IpUHIHAI PabOTHI J1azepa

TexHuueckrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOII), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue pauoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHa U HeWTpoHa. HykinoHHas
Mozenb spa [eitsenbGepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBsI3U HYKJIOHOB B siape. SIIepHbIC CHITBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUe U CUHTE3 SIAEp

Snepuslii  peaktop. TepMosIepHBIM  CHUHTE3.
[TpoGyieMbl U MEePCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

3J'ICMCHTapHLIe YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJSHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peaktop, aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpeKkoB
4acTHI] (IO TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gH0r0 Heba. Co3Besnus, sipkue 3BE3IHI,
IUTAHETHI, UX BUIUMOE JIBIIKEHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpaMmmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTB. 3BE3IBI TJIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY I 3BE3] rJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE31. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHua 1 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxxenne u nwxenue ConHna B
INanaktuke. Ilnockas u chepuyeckas moJCHUCTEMBI
lNanakTukn

Tunber ramaktuk. PanuoranakTMky ©  KBasapsl.
UYEpHble AbIPBI B Apax rajgakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PenukroBoe usinyuenue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie poOIIEMbI
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3UYECKHUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YUCHHBIX 3aKOHOB

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

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakpoMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIMi xapakTep (hyHIaMEHTalIbHBIX 3aKOHOB M OIpPaHHMYEHHOCTh
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl, ~ HUCMOJb3ysl  OCHOBHBIE  TIOJIOXKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUs pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHUsI BBIOMpaTh (U3WYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4¥, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrbl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pa3HBIX pa3feNioB IIKOJBHOTO Kypca (DM3WKH, a TakKe WHTErparuu
3HAaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBIICHUS




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKON  JCSITEIBPHOCTH  C  MCIIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHaANIM3UpOBaTh W OIICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHU N o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nuecKkoro  coaepkKaHWs €  HMCIOJIb30BAHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

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

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHST (PU3MUECKUX MPOIECCOB, MPOUCXOISAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHU4ecKoe JIBHKECHUE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepI/IaJILHOP'I TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU TIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO IrpaduKy

3aBHCUMOCTH Vx(1)

1.1.4




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
Ve (t) — vgx = const
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE!
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAaIlpaBIeHHH OVTh S =1 2
CBobosHoe najsieHue. Y cKopeHre CBOOOTHOTO MaIeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOILIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




1.1.8

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

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_27‘[_2
w = = TV

. HeHTpOCTpeMI/ITeJIBHOC YCKOPEHUEC TOYKH:

. [lonHoe yckopeHne MaTepuanibHON TOUKH

1.1.9

TBép)IOC TCIIO. HOCTyrIaTCJ'IBHOC H BpalllaTCJIbHOC ABUXKCHUC

TBEPIOrO Tella

1.2

JNHAMUKA

1.2.1

1.2.2

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU [ anuies

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:

- - -

FpaBHoaeFxC'rB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMu paBHBI
mim,

F=G—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuima TPCHUA CKOJILXKCHUA:
E{‘p = uN

Cuna TpeHus OKOS:




Koadduument tpenuns

[aBiienue:
an
1.2.9 ==
P=7
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = Fl, e | — iedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  vepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
Ientp macc Tena. LleHTp Macc CUCTEMBbI MATEPUAIIBHBIX TOYEK:
myr + myry+...
TL[.M. =
m; +my+...
1.3.2
B ogHOpOAHOM mOJIE TSAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

4 3akon [Tackans

JaBnenne B )xuaKoCTH, Tokosiieics B UCO:
5 p =po+pgh

3akoH Apxumena:
6 > S

FApx = _PBbITeCH




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

FApx = ng/BbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKU:

p =mv

Nmnynsc cuctemsl Tei:

- - -

p=p +tp2t..

3aKOH M3MECHCHUS U COXpPaHCHUSA UMITYJIbCa:

B UCO

Ap = A(pl +p2t.. ) = FlBHe]_LIHAt + FZBHeLL[HAt-l_' -

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTtuBHOE ABHKEHHE

F
ﬁi;i{

Pabota cuibl Ha MaJIOM MEepEeMeEIIECHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIX ToYek: B UCO AEkun = Al + A2 + ...

IloTenumnanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON SHEPTHUMU:
Euex = Exen * Enoresn.
B IICO AEyex = Asgcex nenoremn. can,
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u dasza konedbanuii. Kunemarndeckoe onmcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
I7I€ X - CMEILEHUE U3 PABHOBECHSL.

JlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMKMCAHKUE (3aKOH COXPAHEHHS MEXaHUYECKOM

SHEpPrumn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJieOaHUI CMCIICHUA MaTepHaHLHOﬁ

TOYKHU C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[Tepron u yacToTa KoIeOaAHMIA:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[Tepnoa cBOOOAHBIX KOIEOAHUI MPYKMHHOTO MasITHUKA:

m
T =2m |—

k




1.5.3 Brnyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast
[Tonepeunsie " POAOTHHBIC BOJTHBI. CkopocTb
pacrnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = v

1.54 v
HNutepdepennus u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus razoB, KHAKOCTEW W TBEpHbIX Teu. [lycthb
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYI. Tor/ia KOJIM4ecTBO BEIIECTBA
N m
TN w
211
rie
Ny
— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIIecTBa

212 TemnoBoe qBMKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBre yacTuI] BEECTBa

214 Huddysus. bpoyHoBckoe ABMXEHNE

2.15 Mogens uneanbaoro raza B MKT
CBsi3p MEXly IaBICHUEM U CpelHEeH KUHETUYECKOW dHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHHS MOJICKYJ UIACaTLHOTO
raza (ocHoBHoe ypaBHeHUEe MKT):

= 2 (mp?) 2 —
2.1.6 p=gmaws =g [T s




- KOHIICHTPAIIHUS MOJICKYJT
2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUUECKON dHEepruen

MMOCTYHATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:

5

my
2

218 £ =

kT

m———

b | L

219 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH I[aJ'ILTOHa IJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:

2.1.11 p=py+pat..

W3onporeccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM

2112 MoJiekyl N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




P_ const
T

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBINA Ta30BbIH 3aKOH:

pV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBINICHHOI'O I1apa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 H3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: HCIApPEHUE U
o KOHJICHCAIIHSI, KUTIEHUE )KUJIKOCTU
H3MmeHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJTU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aaX
2.2 TEPMO/IMHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTtpennss sneprus
Tenmonepenada kak crocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
2.2.3 0e3 comepmieHus: paboThl. KOHBEKIWSA, TEMIONPOBOIHOCTS,
W3IIy4eHUE
2.2.4 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

VY nenpHas Temiora napoodpazoanus L: Q = Lm.

2.2.5 VY aenbpHas TemioTa miasiacHus A Q = Am.

VY nenpHas TemoTa cropanus TomimBa (: Q = gm

DneMeHTapHas paboTa B TEPMOJIMHAMHKE:

A = pAV

2.2.6

Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme

[TepBbIit 3aKOH TEPMOAMHAMUKH:

Q12 =AUy + A, = (U — Uy + Ap

2.2.7

Anunabara:

Q12 =0= Ay, = (U; — Up) = AUy,

2.2.8 Bropoii 3akoH TepmoauHamuku. HeoOpaTtumslie npoieccsl

[Ipunuuns! aeiictBus Ternosix MamuH. KIT/T:

_AB.ID;HII'[ _Qm'p_|-oxun|_ |me'[|

229 n= - =1-

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

T.. —T. T
2.2.10 mar]"l:‘rlmm :uzl—ﬂ
T, Harp T, Harp
YpaBHEHHE TEIIOBOTO OanaHca:

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpuzanus Tea U €€ NpOsBICHUS. DJIEKTPUUYECKUN 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumogeiictBue 3apsaioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

qnpoﬁﬂmﬁ

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HANPsHKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIS.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(Pp1 — P2) = —qAp = qU.

HOTGHHI/IaJIBHa}I OHEPTIU: 3apsia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJCH:

E:E1+E2+...,¢ :¢1+¢2+.-.

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA (@ = CONSt

3.1.8

3.1.9

JIMBIIeKTPUKHU B JIEKTpOCTaTUYECKOM ToJie. JluaniekTpudeckas

IMPOHUIACMOCTDb BCHICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €55 c
= P = &(y

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---anapaﬂn_Cl+C2+-"

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Ui+Uz...q1 =02 =0, =otote
ImocJa




OHeprus 3aps>KEHHOr0 KOHJIEHCATOopa:

qu CU? q?
3.1.11 w.o=—="" =1
c 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuia Toka:
7=4g
3.2.1 Ay
ITocrostunsiii Tok: | = const
Jlnst mocrosinHOTO TOKa ( = |t
392 VYcnoBust CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
o Hanpsioxenne U u OJIC E
3akoH OMa aJid y4acTKa LeMu:
3.2.3 I = v
. . - R
DNeKTpruyecKoe CONPOTUBIICHUE. 3aBHCHUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO MPOBOJIHUKA OT €ro JJIUHBI U
324 ce4eHMs. Y IebHOE CONPOTUBIIEHUE BELIECTBA.
2. l
R=p-
P
Ucrounuku Toka. J]C uctounnka ToKa:
E = ACTopOHHchwI
3.2.5 q
BryTpennee conpoTHBIeHHE HCTOYHUKA TOKA
3akon OMa aJisi IOTHOW (3aMKHYTOM) dJIeKTpuueckoi menu: E
= IR +
326 IR + Ir, oTkyna




[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,

L1, 1
Rnapa}m Rl RZ -
3.2.7
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
U=Ul+U2+..,11=12=..,,
RHOCJI == R1 + R2+
Pabota anekTpuueckoro Toka: A = [UL.
3akon Jlxoynsa — Jlenma:
Q =I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A4 =12Rt=IUt=7t
MOMHOCTD 3JEKTPUYECKOTO TOKA:
Ad _
P=— =1L
Af |40
TemmoBast MOIITHOCTG, BBIJIENIsIEMast HA PE3UCTOPE:
2 U’ .
P=I'R=—=IU
3.2.9 R
MommHoCTh UICTOYHHKA TOKA!
Ad
©T. CHIT _
F = A =EJ
/ Ar—0
CBOOOIHBIE ~ HOCHUTEIH  JJIEKTPUYECKUX  3apsIoB B
3.2.10 MIPOBOTHUKAX. MexaHn3MBbI MIPOBOIUMOCTH TBEPIBIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I101ynIpOBOIHUKOBBINA 11O

3.3 MAT'HUTHOE ITOJIE
MexaHn4eckoe B3auMOICHCTBUE MAarHUTOB. MarHuTHOE TOJIE.
Bexkrop maramuTHOM uHAyKiuu. [IpuHIUN cynepno3uuuu
MarHuTHBIX HOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOrO mnonss. KapTtuHa nuHMM
WHIYKIUU MarHuTHOTO oJIst MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHOYKOMM MAarHATHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTYLIKHA C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MexAy HarpaBJI€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =1 q | vBsina
/i€ 0L — YroJl MEeXAY BEKTOpaMHU
v
3.34
u
B
. JIBWKeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MAarHUTHOM
rnojue
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
IToTok BEeKTOpa MarHUTHOM UHAYKLIVU:
3.4.1 ® = B, S = BScosa




3.4.2

SBnenue snekrpomMarnuTHON MHAYKIMU. DC nnaykuu

3.4.3

3aKoH 371eKTpoMaruuTHoi nuaykuu dapanes:

AD
E = =@

Ar—0

344

OJ1C uHAYKIUU B IPSIMOM IPOBOJIHUKE JUTUHOIA |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(2N
B OJIHOPOJHOM MarHUTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX a1y BeKTopoM B u Hopmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

lnv

; €CIIN

v




3.45

3.4.6

3.4.7

TO
| E; 1= Blv

[IpaBuio Jlenna

I/IHILYKTI/IBHOCTL .

, umu @ = LI
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MArduTHOTI'O I10JIA KaTYIJ_IKI/I C TOKOM:
LI?

W, =
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbBI

3.5.1

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$I B NACAJIbHOM KOHCGaTeHBHOM KOHTprZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBsa3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYIIOfI CHJIbI
TOKa TpH CBOOOJIHBIX JJIEKTPOMATHUTHBIX KOJICOAHHAX B
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

W

3aKoH COXpPAaHCHUA OHEPTHUHU B HACAITIBHOM KoJIeOaTeJIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHbIC 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
[Tepemennniii Tok. IIpomsBoncTBO, mepenavya u morpedieHUe
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTtanus
BEKTOPOB B JICKTPOMAarHUTHON BOJTHE B BaKyyMe:
3.55 S
E1lBlc
356 IIkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslil uctouHuK. JIyd cBera
3aKOHbI OTpaKEHUS CBETA.
a=f
3.6.2
of B
T7777 777777
3.6.3 [TocTpoenue n3o0paxeHU# B IMIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue cBera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagec = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

Nory = —
OTH TL1 vz

Xox Jiydel B pU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

JBYX ONTUYECKUX CPEI:

ny<n, n,
0 o
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroil MOJIHOTO BHYTPEHHETO OTPaKEHUS:
, 1 n,
Sinay, = =—
Nory ng
ColOuparoriiue W pacceWBaloOImMe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE PACCTOSHUE U ONTUYECKAsl CUJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIMH3bL:
3.6.7 1 1 1
—4—-=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 111

[l=—=—

H d

F\ h
f

3

B clIydac pacceI/IBanmeﬁ JIMH3BI:

1
D0= F =—0,
DO

[=—=

h |f]
- !

Xon Jyda, IPOIIEIIETr0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

3.6.9

3.6.

doroanmapaT Kak onTuueckuil mpubop. I'1a3 kak ontuyeckas

cucreMma

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHHMYMOB B
UHTep(EPEHIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMUMYMOB IIpU  HOPMaJIbHOM

MaaCHUMU MOHOXPOMATHUYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 l'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
412
Nmnynbee ¢poToHa:
_E _hw h
P=C=C 72
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
Ecl)OTOHa = ABbIXOﬂa + EKI/IHmaJC'
rue,
hc
E(])OTOHa =hv = 7'
41.4

ABbeo,qa = thp =

2
mv max

Ekymmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOTIOLIAOIIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IpH
Iepexo/ie aToMa ¢ OJHOT0 YPOBHS DHEPITUU HA JPYIOMU:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CnexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NUKA ATOMHOI'O A/1PA
431 Hyxnonnas monens snpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otonst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DNeKTPOHHBIN B-pacnai:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
lamma-uznyuenue
3aKoH paJiMOaKTUBHOTO pacnaaa:
-t
4.3.3 N(t) = Ny * 2T




[lycth M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

YuebHUK «®usnka» ana 10 knacca Y4ebHUk «dusmnka.ll knace» YraybneHHoe obyyeHme , KacbsHOB
B.A.., —M.: 000 «APO®A»; AO «MN3paTenbcTBo MNpocseleHne» , 2024r

3aga4Humk: I.H. CtrenaHoBa, «C60pHUMK 33434 no ¢pu3mke

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

YuebHUK «®usnka» ana 10 knacca Y4ebHUk «dPusmnka.ll knace» YraybneHHoe obyyeHme , KacbsiHoB
B.A.., —M.: 000 «APO®A»; AO «MN3paTenbcTBo MNpocselweHne» , 2024r

3agayHuk: I.H. CtenaHoBa, «COHOPHUK 3a4a4 No pu3nKe

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Hudposas 6udauorexa [HOK
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