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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEH OO0y4arouuxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKM YrIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalN30BaATh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO Ha CO3JaHUe YCIOBHM NSt
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEN KaKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATBLHOTO O0pa30BaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaensorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uke HMEET NPUMEPHBIA XapakTep U MOXET ObITh
UCIOJIb30BaHa YUUTENAMU (DPU3UKH JIJIsI COCTABJICHHS CBOMX PabOvMX Mporpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/JOB K TMpernojlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpPOBHE IMPHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHUe (U3NYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KApTUHBI MUpa o0ydvaromerocsi, B (GOpMUPOBAHUE YMEHUN MPUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

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

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKke C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKECHUN HM3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLUIIOB 0a3UPYyeTCsl Ha MCIOIb30BAaHUH CAMOCTOSITEIEHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoil cmoco®d — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpoLEecca UCXO U3 OCOOEHHOCTEN MOYPOYHOIrO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYeCcKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3WMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JleMoHCcTpallMoHHOE  000pyJoBaHHE (OPMHPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUM.

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



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TOPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

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

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

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

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

pa3BUTHE  MPEACTABJICHUIM 0 BO3MOXHBIX  cdepax  Oyayuieit
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

(dbopMHpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoJenM, aJeKBaTHOM YCIOBUSIM 3a/Jauyd, B TOM YHCIE 3a/ay
WHKEHEPHOIO XapaKTepa;

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

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

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



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIEHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIS.

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAeT BBIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paszgen 1. Hay4yHblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTallbHAas HayKa o npupojae. HayuHslil MeTo 1 MO3HaHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUI.

OKCIIepUMEHT W TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmrogenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE W UU(pOBBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3UYECKUX  BEIUYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MopnenupoBanue (GU3MUECKUX SBJICHUN U MPOLECCOB (MarepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJO, WealbHAasl KUIKOCThb, HWACAIBHBIN Ta3, TOUYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIIbI €r0 MPUMEHUMOCTH. Pu3nueckas
TEOPHS.

Ponp m mecto ¢u3nku B (GOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI
MUpa, B MPAKTUYECKOUN 1€ATETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

W3mepeHne cuiibl TOKAa M HAOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IpH
MOMOIIIHM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO C LudpoBoii nadoparopueit no ¢usuke. [Ipumepsl n3mepenus
(u3MYECKUX BEIMYMH IIPU IOMOILM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.



Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3aJ1a4l MEXaHUKHU.

Pannyc-BekTop MarepuasbHOW TOYKH, €r0 MPOEKIMH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMelIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbLHON TOUKH OT BPEMEHHU U UX
rpauKu.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BumkeHHe Tena,
OpOIIEHHOr0 TOJ YTIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHUSI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpaduKH.

KpuBonmHenHOe  nBMKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JMHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[lenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TOJIHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.

TexHuyecknue yCTPOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHUE CHApsJIOB, ILICTHBIC, MIeCTepEHUAThie U pPEeMEHHBIE TEepeaayd,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

CnocoObI ucciief0BaHNs IBUKEHUHN.

Nnnroctpanus npeesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHne NBMKCHUN ¢ MCIIOJI30BAHUEM MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

Hamnpapienue CKOpOCTH IPU ABUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TE€Jia B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO ABUXKEHUS C LETbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.



N3mepeHre yCcKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOJTHOTO NaJCHUS (PEKOMEHI0BaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

W3yyenne nABWKEHHS Tella, OpOIIEHHOTO TOpu30HTaNbHO. IIpoBepka
TUIIOTE3Bl O MPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEKIY JAJIbHOCTBIO
MoJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3yueHne JBHXKEHHUS Tella MO OKPYKHOCTHM C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHus KOHMYECKOro MasiTHUKA
OT €r0 apaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MHeprumaneHble cucTtemsl oTcyéTa. [IpmHOHN
oTHOcuTeNnbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTCUYETa (ONpeneieHuE,
IPUMEDHI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3ULIMU CHUJL.

Bropoii 3akoH HproTOHa 1151 MatepranbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUSI. OJKBUBAJICHTHOCTh T'PAaBUTAMOHHON W
VHEPTHOU MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHsI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HAaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBuKymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe Tpenue. Cuiia TpEHHsI CKOJBXKEHUS M CUja TPEHUs
nokos. Koaddurment tpenus. Cusia CONPOTUBICHUS MNPH JABMIKEHUHM Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. I'mapocrarnueckoe nasinenne. Cuita Apxumena.

TexHuyeckrue yCTpOCTBA M TEXHOJOTMYECKUE MPOLECChl: MOANIMITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUs Tell B MHEPUUATbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.



CpaBHEHHE  pABHOJEWCTBYIOIEH  NPHUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YNIbTATE B3AaUMOICHCTBUSA TE.

N3mepeHne macc o B3aMMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3mepenune paBHOAECUCTBYIOUIEH CHUJI NP JIBUKEHUU OpyCcKa MO HAKIOHHOW
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCMMOCTH BpPEMEHM JBUKEHUs Opycka IIo
HAKJIOHHOU INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanye 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYXKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

N3ydeHne NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKuM OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYMHE YIIIOBOTO Koddduimenta
3aBucuMocTd F,(N).

HccnenoBanue NBHKEHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3yuyeHue NBUKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpalmlaTeIbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHJIbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuibl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHl: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIMHU.

Hemoncmpauuu.

VY cIl10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomul, nPAKMuUKym.

HccnenoBanne yciiOBUMI pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIErO0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOIAb ONIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.



NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHUKEHUU LIEHTPa Macc.

HMMmysibC CHITBI M N3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

MoMeHT umnyibca MaTepualbHOW TOYKH. IIpencraBiieHne O COXpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBlIeHUE PadOThI CHIIBI.

MonHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUYKH.

[loreHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHnumanpHas >HEprus.
[ToreHuunanbHast 3HEprUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM mose. [loreHmumaneHas sHeprus
TeJaa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHenue bepHyn [ HUOCAUTBHOM KUJIKOCTH Kak CIIEICTBUE 3aKOHA
COXPAHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tela MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpamieHUs KUHETUYECKOM W IOTEHLMAJIBbHOW JHEPIUi IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Mpu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

M3mepeHne uMILyJibca Teiia 10 TOPMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIW 3JIEKTPOMOOWIIE M MOILIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanye COXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUM.



M3mepeHne KHHETUYECKOM YHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON YHEPTUM MPYKUHBI C padOTOMN CUIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS TPHU JIBIDKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MonekyaspHas pu3uka 1 TepMOAUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHI[ BellecTBa. MoJenu CTPOEHHsI Ta3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOMCTB BEILECTBA HAa OCHOBE 3THX
Mojeneil. Macca u  pasMmepbl Mosekyd (atomoB). KonuyecTBO BeriecTBa.
[TocTosinHass ABoraapo.

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

Mopens uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
rasza IBHKYTCSl XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporieccsl B
UJCaNbHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MIPEICTAaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHHETUYECKOW  DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJhbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIBLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPTUEN MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoydeHue HaHOMaTePUaJIoB.

Hemoncmpauuu.

Mopenu IBUKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoposnuk ¢ 3amuceio peasbHOro OpOYHOBCKOTO JTBUKECHHUS.

Jubdy3ust sKuIKOCTEH.

Mogaens onbita IlTepHa.

[IpuTsyKEeHNE MOJIEKYIL.

Mogenu KpuCTaINIMYECKUX PEUIETOK.

HabGnrogenue u uccieqoBaHue U30IpOLECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



HccenenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXITY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1udpoBoii 1adopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3amaHuvie BHEUIHUX YCIOBUH IS
TEPMOJIMHAMMYECKONW cucTeMbl. BHelIHNEe U BHyTpeHHuE napaMmeTpsl. [Tapamerpsl
TEPMOAMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHWsI BEIUYWH, OMHUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHaMmuku. (CaMOIpPOM3BOJIBHASL — pelaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMMKE — CHCTEMAa YpPAaBHEHMIM:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAlUs YaCcTHL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN YHEPIrUM OJHOATOMHOIO HMJI€AJIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMUKe. Beruncienne paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  kak  cnoco0  W3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuws,
TEIUIONTPOBOHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€éMKoOcTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiepa. YaenpbHas TEIUIOTa CrOpPaHUs
tornuBa. Pacu€r KonmuecTBa TemiaoThl mpu  Teruionepenade. I[lonstue 00
aauabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAs »dHeprus. KonnuecTBo
TEIJIOTBI W paboTa Kak  MeEpbl  M3MEHEHUSI  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAs aauadara. AGCOIIOTHAs TeMIeparypa.

BTropoii 3aKkOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 0ojee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpuniuns! aectus TerioBbix MamuH. KIT/I.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHED, AU3CNIbHBIA W KapOIOpaTOpHBIA ABUTATENd, NapoBas TypOUHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Jemoncmpayuu.

W3meHenue Temneparypsl pu ainadaTHYecKOM PacIIupEHUU.

Bo3gymiHoe orauso.

CpaBHeHUE YACIBbHBIX TETNIOEMKOCTEHN BEIIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue anquabaTHOTO MpoIiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSA3M HHEPTHUH MEXKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcalnusg. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAcChIIEHHbIE mapbl. KayecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH M JAaBJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpuctayuioB. [lnaBieHne W KpucTaUM3alvsa. YJIeJbHAas TEIjaoTa TUIaBJICHUS.
Cyb6numarusi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacuMpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacmupenre. AHTapPMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEMIECTBA KaK MIPUYUHA
TEIJIOBOTO PaCIIUpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHeprun B (Pa3oBbIX MEPEXOAAX.

VYpaBHeHuUe TerI0Boro OanaHca.



[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmnspasie siBnenus. J{aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

M3mepeHne CHilbl IOBEPXHOCTHOIO HATSKEHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJIA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
ITIOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. JaekTpoauHaMuKA.

Tema 1. dnexkmpuueckoe noie.

OJeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, IUAIEKTPUKHM U IMOJYHPOBOJHUKH.
OneMeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOIro
3apsna.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onektpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€nnocts  snexTpuueckoro  moinsa.  [IpoOuenii  3apsn.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE ANEKTPUUECKOE TOJIE.



[ToTeHIMANBHOCTD 3JEKTPOCTATUYECKOrO0 MOJIsl. Pa3sHOCTh MOTEHUMAIIOB H
HanpspkeHne. lloTeHnumanbHas SHEprust 3apsiaa B AIEKTPOCTATHYECKOM TIOJIE.
[ToTeHuman 31eKTpocTaTUYeCcKOro noJisg. CBA3b HANPSXKEHHOCTH TMOJIA U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0béMy 1mapa. Ilose paBHOMEpHO 3apsiKEHHOM
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JUHUNA HanpsOKEHHOCTH DJTHX TMOJEH U
DKBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPS/IOB.

JnsnexTpuku B AJIEKTPOCTATUYECKOM  TMOJIE. Jlnpnextpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

KonnencaTop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBrxKeHne 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphI, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIIaPUKOB.

DIJIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHH.

Mopnens anekTpocratuueckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

OueHka cujl B3auMOJIEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenue npeBpanieHus 3Hepruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4YCHUSI CBETONO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIE0BAaTEILHOM COEAMHEHUN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McToOUHUKH
toka. Hammpsoxenune U u D1C E.

3akon Oma i yyacTka IeMu.

DIEeKTpUIeCcKOe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M IUIOIIAJM TMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBJIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBi€HHBIX nekTpuueckux neneil. [Ipasuia Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pes3ucrope.

OJC u BHYTpEHHEE CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW 1enmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOICTBA W TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEpPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTHUHU.

Hemoncmpauuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS MJIsL pE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TTOTIEPEYHOTO CEUCHUsI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU TOCTOSITHHOM
HaIpPsKEHUH.

[Tpsimoe u3amepenue I/]C. KopoTkoe 3amMbIikaHuE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIeHKa BHYTPEHHET0 COMPOTUBIICHHUS.

Crnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHWJIbI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HaKaJINBaHUS.

VYBenuueHue npenesia u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMN.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IMYHBIX  BEIIECTB. JJEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TorynnpOBOJHUKH. CoOcTBeHHass U npuUMecHas MPOBOJIUMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akonbl Dapajes s AIEKTPOIH3a.

DJIEKTpUUECKUI TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznuuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHru4ecKue yCTpONCTBA M IPAKTHYECKOE INPUMEHEHHE: Ta30pa3psIHbIE
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOA,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOJIMMOCTH METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepeHune 3apsiaa OJTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTUBIIEHHS ~ TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JUOJA.

DuU3NYEeCKUN MPAKTUKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpaHui] MOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(poBas 1ad0paTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas QyHKIMS,
napabosa, runepbona, ux rpaduku U cBocTBa. TpuroHoMerpudeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JBUXKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpe.sl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUIAPHBIE SIBJIEHUS B IIPUPO/E,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHHE HAaHOMATEpPHAIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M Ia30B, )KUJIKHE KPUCTAILIBI, SIEKTPUUECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALIMS, TAJIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHocTh BO3ayXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHH3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U JPYrHE€), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTEpUaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.
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Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1oJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruuTtHoe 1oze B BeuiectBe. PeppOMarHeTUKy, napa- 1 AMaMarHeTUKH.

TexHn4eckrue yCTpPOMCTBA W TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptuHa 7uHMH  WMHAYKOMM ~ MAarHUTHOTO  IOJIA  MOJOCOBOIO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KapTtrHa nMHMI MarHMTHOM MHIYKLIWH MOJIA JJIMHHOTO NMPSMOTO TPOBOHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>xXeHMs My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccenenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTHUKOB.

HccenenoBanne n1eMCTBUs MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMY HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne anexkTpoMarHuTHOM HMHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykuuu. OJIC uHaykuuu. 3aKkoH 3JIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpeoe anekrpuueckoe noie. Toku Oyko.

OJIC wMHAyKUMH B NPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.



[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM IOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JEKTPHU3ALUU T MPU ABUKEHUUA B MAarHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HaOGmroienue siBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHMTHOT'O MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aTlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3aBucumocty J/]C caMOMHAYKIMU OT CKOPOCTH HU3MEHEHUS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomeol, PAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

WccnenoBanue sSBICHUSI CAMOUHAYKIIHH.

COopka MOJIeTTH JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue KonebGanus.

KonebarenpHas cuctrema. CBOOO HBIC KOJICOAHNS.

[Mapmonunueckue kosnedanus. Kunemarnueckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe onuvcaHue (3aKOH COXpaHEHMS MEXaHMYECKOW sHepruu). BoIBoa
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYCCKUX KOJICOAHUH M3 MX dHEPreTHUECKOTo U
KHHEMaTHYECKOI'O OMHMCaHHUS.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWNU HCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepwon u dacrora komeOanuii. [lepuonm Manbix CBOOOJHBIX KoJieOaHUI
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIe KOeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyie0aHWM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpAaHEHUs PHEPTUH MPU KOJCOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U NIPYKHUHHOIO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJla B X0JI€ KoJeOaHUl Ha yIpyTroM MOJBeECe.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIUX KOJIEOAHUN.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbubiit kKOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJEOaHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTY/AI0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJie0aHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeICTByIOIeE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3indHoi (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CuHyconanbHbII TIEPEMEHHBIA TOK. Pe3ucTOop, KOHIEHCATOp M KaTylika
WHIYKTUBHOCTH B II€NIM CHHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJOTUYECKUE PHUCKU TpPU TPOU3BOJACTBE ANEKTpodHEprun. KymnbpTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBHUCHUMOCTB YaCTOTHI CBOOOAHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIIENIOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre NMEepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmntoieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAHUMHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPAcCHpOCTpPAHEHHMS W JUJIMHA BOJIHBIL.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, MpeloMieHHe, UHTephEepeHUus U
nudpakims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHurs u qudpakums.

[[xana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeneBUAEHU. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBAa M IPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIeBU30p, aHTeHHA, Tenedon, CBY-neusn,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM M
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesoMIIEHUE, NoNsIpu3anus, AMppakuus, uHTepdepeHIHs.

Oo6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHue pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoeHue nzobpakeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
nperaomiieHus. OTHOCUTENBHBIN MOKAa3aTelb NpesioMiieHHs . [10CTOSHCTBO 4acTOTHI
CBETAa U COOTHOLICHHE [UIMH BOJIH IIPU IEPEXOJE MOHOXPOMAaTHYECKOI'O CBETa
4yepes3 rpa”ully paszena IByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€JI0ro CBETa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKECHMUS.

CoOuparomie ¥ pacceuBaroniye JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTHh (POKYCHOIO
paccTosiHUSI TOHKOM cdepruyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MTOKA3aTeIIs MPETOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xon Jsy4a, MPOWIEIIETO JMH3Y MOJ IPOU3BOJBHBIM YIVIOM K €€ IJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

Ontuueckue mpudopsl. Paspemaromniast cmocodHocTh. [71a3 kak onmTtuyeckas
CUCTEMA.

[Ipenensl NpPUMEHUMOCTH FEOMETPUIECKON ONITUKH.



BonnoBas ontuka. WnTepdepennuss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOMEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JludpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccmemoBanne xoAa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIBbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB N300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinm cBera.

HabGnrogenue BETOB TOHKUX IMJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue nonsipu3aluu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO paccTOSIHUSL OT BeliecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomyuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpEHIINN U TOISPU3AINH CBETA.

M3yyeHue noyisipu3ayy CBeTa, OTPAXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIEIAX.

HabGnronenue nucnepcuu.



Hab6nronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTPA.

N3Mepenue 1HbI CBETOBOU BOJIHBI.

[TomydyeHune criekTpa W3Iy4YEHHUs CBETOIMOAA TIPH MOMOITH TU(PAKIIMOHHON
PEIIETKMU.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpa3zoBanus  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHH U COKPAIICHUE JJINHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOS.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEpPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX dacTIl (IO
dboTorpadusiM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmenienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPdexra. YpaBHEeHHE
Oitamreiina s potodddexra. «Kpacnas rpanuiay gpotodrddekra.

JlaBnenre cBera (B YAaCTHOCTHM, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakaromrytro moBepxHOcTh). Ombiter I1. H.
JleGenena.

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BonHbl ne bpouis u
pa3Mepsl  oOJlacTH  JIOKaJIM3alMKM  JABWKYIIeHcs dacTuiel.  KopmyckymnspHo-
BOJTHOBOM ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTalIax.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuYeCKHuEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauyuu.

®oTorh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeKTa.



HccnenoBaHve  3aBUCUMOCTH  COIPOTHUBIICEHHSI  MOJYNPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Duzuka amoma.

OneITEl IO HCCIEAOBAHUIO CTpOoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u noriomieHre (pOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE M3JIy4eHHe cBeTa. Jlazep.

TexHu4yecKkre yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Onpenenenne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

Habronenue nuHeyaToro CekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomnozo A0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3otonsl.

PannoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B MPUPOJIE.
CBoiicTBa MOHU3HUPYIOLIErO W3JIy4eHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cunrtes saep. Snaepusie peakropsl. [Ipodaemsl
YIOPABIISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEeKThl PpPa3BUTHUSA
AIEPHON DHEPIETUKH.

Mertozapl peructpaly U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CrannapTHO Mozenu. KBapKk-TJIFOOHHAs MOJENb aIpOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qusnueckoil KapTUHBI MHpA.

TexHn4eCKre yCTPOWCTBA U TEXHOJIOTHUYECKHE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsk ToMorpadusi.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, PAKMUKYM.

HccnenoBanrie TpeKoOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne painoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK JUIsi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBI>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CostHIa U 3BE3 /.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaJbHbIN K1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyts — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenmmkToBoe U3iyyeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HEOAa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHUH JJIsT OTIPEICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MoJIyIIiapusi U SIpKue
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax  «YUEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroIee MOBTOPEHUE.

O0o061ieHne U cucTeMaTH3alus CoAep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YelIOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYEHUE ONUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpa B 00IIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA,CEA3AHHBIE C UZYUEHUEM MEM 0006 HAYUHOZ20
no3HaHuA: SBICHHUE, HAay4yHbId (aKT, rumoresa, (u3MvecKkas BeIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POoBas 1adopaTopusl.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
ITpousBoaHble 3neMeHTapHBIX (GyHkuuid. [Ipu3Haku noaoOusi TPEyroJbHUKOB,
OTpeeNeHUe MIOMAAN MIOCKUX (GUTryp u 00bEMa Tell.

Bbuonozun: >nekTpuyeckue SBIECHUS B JKUBOW NpPUPONE, KoyeOaTeabHbIE
JBWKEHUS B JKMBOM HPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,



yJIbTPa3BYKOBasi JMArHOCTMKAa B MEIWLIMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs CTPYKTypa TBEPIABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBINA
aHaJIN3.

I'eocpagpua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEMEHHOr0 TOKA, MHIYKIUOHHAs IEYb,
JIMHUM 3JIEKTPONEpeay, 3IEKTPOJBUraTelb, pajap, paluonpuEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, ICpHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.

[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMSA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUCH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIPaBIICHHI
BOCIIUTATENBHOUN JESITEIbHOCTH, B TOM YUCJIE B YaCTH:
rPaKIAHCKOTOBOCITUTAHMS:

e CchOPMUPOBAHHOCTh  TPAXIAHCKOM  TO3ULIMM  OOYYalolIerocs  Kak

aKTUBHOT'O U OTBETCTBEHHOI'O YJiIeHa POCCUICKOTO OOIIEeCTRA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKINX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOlIecCTBa, Yy4YacTBOBAaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTHYECKOTOBOCTIMTAHUA

e chopMupoBaHHOCTH POCCHICKOU rPaXJaHCKOU WUJIEHTUYHOCTH,

NaTpuOTU3MA;



e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM

POCCUNCKUX YUEHBIX B 001aCTU (PU3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIEHWBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTU YYEHOIO;

e OCO3HAHHUE JIMYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOIO Oy IyIIETO.

ICTETHYECKOTOBOCIIMTAHMSA:

e DOCTETUYECKOE OTHOLIEHUWE K MHUpY, BKIIOUYasg OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYAOBOTrOBOCIIUTAHUS:

e UHTEpEC K pa3IMuHbIM chepamM npodecCHOHATBHON AESTENbHOCTH, B TOM
Yuclie CBSI3aHHBIM € (U3MKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu U peaau30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbL;

e TOTOBHOCTb MU CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPA30BAHUIO B
00nacTi GU3HKHU Ha TMPOTSIKEHUU BCEU KU3ZHH.

IKOJIOTMYECKOTOBOCIIMTAHMS

e Cc(hOpMUPOBAHHOCTh KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHUE TI00aIBHOrO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

e IUIAHUPOBAHHE M OCYIIECTBJIICHHUE JICMCTBHM B OKPYXXAKIIECW cpele Ha
OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e paCUIMPEHHE ONbITa AECATEIBHOCTH SKOJOTMYECKON HAIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe.

LHEeHHOCTHHAYYHOT OTIO3HAHMS S

e c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

e OCO3HaHUE IIEHHOCTM HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NesATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBblesioruuyeckuenecTBYA:
e CaMOCTOSITEIBLHO (OPMYJIHUPOBATH W  aKTyaJU3UpOBaTh IpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPEAEHATHh LENU ACATEIBHOCTH, 3aaBaTh MapaMeTpbl U KPUTECPUH HUX
JIOCTHIKCHMSI,;



BBISIBISITH  3aKOHOMEPHOCTM M TNPOTUBOPEYHST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH PEIICHUS MPOOIEMBI C YUETOM aHAIN3a UMEIOIUXCS
MaTepUaAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLEHUBATH COOTBETCTBHE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBHSIX pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

Ba3zoBniencciienoBarebcKueeiCTBHA .

BJIa/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIIOUEBBIMHU TOHATUSMU U METOJAMHU
(bu3NYECKOi HayKH;

BJa/J€Th  HaBBIKAMU  Y4€OHO-MCCIENOBAaTENbCKOW U MPOEKTHOU
NESATEIIBHOCTH B 00JIaCTU (PU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HuecKoro
COJIEpKaHUsl, MPUMEHEHHIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSITEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIpEeTalU, TPEoOPa30BAHNIO U MPUMEHEHUIO B PA3IMYHbBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJlW3WpOBaTh 3a/audy,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPryMEHTHl  JUIs
JIOKA3aTelIbCTBa CBOMX YTBEPIKICHUM, 3a/JaBaTh MapameTpbl U KPUTECPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aa4yll B 00pa30BATEIHHOMU
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHWSI MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KHU3HECSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ ungopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIyuyeHHUs MH(pOpManuu (PU3HMUECKOrO COAep KaHUs
13 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYLIECTBIISTH ITOMCK,



aHalli3, CHCTEMAaTU3alMI0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOpM TIpe/ICTaBICHHUS;

OLIEHUBATHJJOCTOBEPHOCTHHUH(POPMAIIIH;

UCIIOJIb30BaTh CPEACTBa HH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3aIMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHusl, MPaBOBBIX U
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu4€TOM Ha3HayeHUs WHGOpPMalUMU M LENEeBOW ayIUTOPHH, BBIOUpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALIMH.

KOMMyHl/IKaTHBHLIeyHI/IBepcaﬂbHLIeyqeﬁﬂblel[eﬁCTBl/lﬁ:

OCYILIECTBIATh OOILEHWE Ha YpoKaXx (HU3MKM U BO BHE-YpPOUHOMH
NEATEIIBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMAr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JOTUYHO W3JIaraTb CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W MCIOJB30BATh  IPEUMYLIECTBA  KOMAHIHOM U
WHIUBUYAIbHON paOOThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHU C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaKJI0r'0 YJIEHA KOJIJIEKTUBA;

IIPUHUMATh 1E€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA 110 €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
NENUCTBUMN, paclpeiesisiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHMBATh KAa4e€CTBO CBOETO BKJIAJAa M KAXKIOIO0 y4YaCTHHKA KOMAaHAbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeUiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBIJISITh TO3UTHBHOE CTPATETMYECKOE NOBEACHHUE B Pa3JIUYHBIX
CUTyallUsiX,  MOpPOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO  OCYIIECTBIIATH IO3HABATEILHYIO JCATEIHHOCTh B
obnmacTu GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIC 331a4H;



CaMOCTOSITEJIBHO COCTAaBJIATH IIJIAH PELIECHUS PACUETHBIX U Ka4ECTBEHHBIX
3a/1ay, IUIaH BBINOJHEHUS MPAaKTUYECKOM padOThl ¢ YYETOM HMEHOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;
JABaTbOLIEHKYHOBBIMCUTYALIMSIM;

paclipsATh paMKM ~ y4eOHOro TIpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JienaTh OCO3HAaHHBIA BBHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATHIIPUOOPETEHHBINOIIBIT;

crioco0CcTBOBaTh (POPMHUPOBAHHMIO M MPOSBICHUIO SPYAULIMU B 00JIaCTH
(U3UKH, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTENbHBIA M KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINUHTEJICKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBHI B JICSATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQJICTh HABBIKAMHM [IO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHU;

WCIIOB30BaTh MPUEMBI pedIIeKCUH I OIEHKH CHUTyalluh, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA W CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO HUX
CHIDKCHHUIO;

MPUHMMATh MOTHBBI M APryMEHTBI JIPYTHX IIPU aHAJIM3E PE3YJbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JICATEIILHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTMXEHUS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS MPOTPaMMBI IO
buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUd Yy 0O0y4aroluxcs

COBEPIICHCTBYETCS HYMOLIMOHAITbHBIH UHTEIUICKT, MPEeIOoJIararoIHii
c(hOpMHPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTH  TIOHMMAaTh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIOCOOHOCTh adanTHPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITH OTKPBHITHIM
HOBOMY;;



BHYTPEHHEW MOTHUBAILIMY, BKJIIOYAIOIIECH CTPEMIIEHUE K JTOCTHXKCHUIO LIEIU
Y yCIIEXY, ONTUMU3M, NHUIIUATUBHOCTh, YMEHHUE JAEHUCTBOBATH, UCXOAS U3
CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh ITOHMMATh AMOIMOHAJIBHOE
COCTOSIHUE JPYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIIICHHS C JPYTMMH JIIOJbMH, 3a00THTHCS, IPOSIBISATH HHTEpEC U
paspemarb KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B I0 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

NOHMMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M JITHYECKOM cdepax esTeTbHOCTH
YeJI0BEKa, POJib U MECTO (PU3MKU B COBPEMEHHON HAay4HOW KapTUHE MHUPA,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATHU3UPYIOLIEH, OOBSICHUTEIBHON H
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOH TEOpUHM —  MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DU3HUECKON TEOpUH B
dbopMHUpOBaHUY MTPEACTABICHUHN O (PU3UIECKON KapTHHE MHPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoJened (u3ndeckux Ten U
NPOLIECCOB (SIBJICHMI): WHEpLMaAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepHalibHAas TOYKA, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJHOE TmMajeHue, aOCONIOTHO ympyras aedopmarus, abCOTIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUAKOCTH
U TBEPAOTO (KPUCTAITMYECKOT0) Tela, UIeadbHbIi ra3, TOUeUHbIN 3apsij,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pa3nuuaTh yclIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh M OOBACHATH MEXAaHHMYECKHE IPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpPMYJbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHMsI, TIpeoOpazoBanus [amunes 1yis CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHa, mpuHOMO  OTHOCUTENbHOCTH [amuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU



SHEpPruH, CBs3b PabOThl CUJIBI C W3MEHEHHEM MEXaHMYECKOW HSHEPTHuH,
yCIIOBHSI pPAaBHOBECHS TBEPAOrO Tela), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: ITpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXaHMYECKON IHEPTHUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUSA, UCTIOIb3Ys
ocHoBHble TmoOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CcO CpeaHen
KMHETHYECKOW HSHEPruel TEIUIOBOrO JBMKEHUS W KOHLEHTpAIMEll ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIUEN TEMIOBOTO JABMKECHHS €T0 YaCTHUL, CBA3b JABJICHUS UACATBHOTO
raza C KOHUEHTpAalMEel MOJEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knaneilpona, nepBbIi 3aKOH TEPMOJAMHAMMKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU I3TOM HCIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiraneipoHa;

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIE IOJIOXKEHUSI W 3aKOHBI 3JIEKTPOJWHAMHKHU (3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3ZULIMUMU DIEKTPUUYECKUX
IIOJIEW, MPU ATOM YKa3blBas YCJIOBHMS NpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOIUEHUsS: 3aKOHbI OMa JuId ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsl @apazes g 31€KTPoIn3a);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
IIEpEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, JaBJEHWE, IOTEHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUIIbl, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHWS, MOIIHOCT,
DHEPrusl B3aUMOJCUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
3Heprus ympyroi nedopmanuyd MPYKUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TepMOJIMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOro TEMIoOBOTO
JBUTATEIIsA; AIEKTPUUECKOE T0JIE, HAIPSIKEHHOCTD JJIEKTPUYECKOIO TOJI,
HaINpsDKEHHOCTh TOJII TOYEYHOTO 3apsija WM 3apsOKEHHOro 1apa B
BAKYYyME W B JUIJEKTPUKE, IMOTCHIHMAI JJIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOABIKYLIAs CUja, CWIa  TOKa,



HalpssKeHWE, MOIIHOCTh  TOKa, JJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHUE yYacTKa IEMH C TMOCIEI0BATECIbHBIM U
napajuiesIbHbIM COEUHEHUEM PE3UCTOPOB, YHEPTHUSI FJIECKTPUUECKOTO MOJIs
KOH/JIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBWIXKCHHE YacTHUI[ BEUIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHHE, Muddy3us, ucrnapeHue,
KUIIEHUE W KOHJEHCALIMS, IIJIaBJICHUE U KPUCTAILIM3alsl, HAPABICHHOCTh
TEIUTIONEpeAauy, JIEKTPU3aLUs TeJl, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
Jpyrol C  HCIOJIB30BAaHMEM  TMPSAMBIX  HM3MEPEHUM, TIpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJbTaThl MMOJTYYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJIE TpaduKOB C Yy4ETOM
a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeJIaTh BBIBOJIbI IO pe3yJibTaTaM
UCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIUYUH, IMPU STOM
BBIOMpPATh ONTHUMAJIBHBIA METOJlT M3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKESHHOM TUIMOTE3bI: MJIaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTATBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOJTI01aTh TIpaBmiIa 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, NpPAKTUKyMa U  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
WU3MEPUTETLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM W HESBHO 3aJaHHOMU
dbu3nyecKoil MOIEIbI0: Ha OCHOBAaHWU aHajW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBedaroued TpeOOBaHUSIM 3a/layud,
NPUMEHAIThL  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  TOCTYJIAThl
bu3MYeCKuX TEOpUi TPU UCIHOJIL30BAHUU MAaTEMAaTHUYECKUX METOJ/IO0B
pelieHus 3aj1a4, NPOBOJUTh pacu€Thl HA OCHOBAaHWU UMEIOIIMNXCS JAHHBIX,
aHAJM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATh METOABI PEIICHUS C
Y4ETOM MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe NPUMEHEHUs 3HAaHUU U3
pa3HBIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPAINH 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTUYECKYIO



LENOYKY pacCykKIEHUI C ONOPOi Ha N3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHMUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOANTHh TIPUMEPHI BKJIAJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLICHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JESTEIIbHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3UYECKUMHU MPOLIECCAMHU, C
MO3UIINHI FKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBA;

NPUMEHATH pa3iuyHble crocoObl paboTel ¢ HH(pOpMael GU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCIOIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKH U TpPEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHON WH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETAIITU
uHGOpMAIlMK, TOJYUYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4daeMmMykro  HH(pOpMammMi W OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIINU;

MPOSIBIISIT OpraHU3alMOHHBIC u MO03HABATENIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEeIOBATELCKUX padoT;

paboTaTh B TPyNIE C HWCIOTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATILHO PACTIPEACISATh AESTEIHLHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJICKBATHO OIICHWBATHh BKJIAJ Ka)XJIO0TO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PaCCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBIISATE MOTUBAIUIO K OyayIiel mpohecCHOHaTbHON AeITeTbHOCTH TI0
CIEIUAIBHOCTIM (hPU3UKO-TEXHUYSCKOT0 TIPOQHIIS.

K xonuy oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThl Ha YriayOJEHHOM
YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M 3TUYECKON cdepax AeATEITHPHOCTA YEIOBEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTHHE MHUpa, POJib ACTPOHOMHUH B
MPAKTUYECKOM  JEATEIBbHOCTH 4YEJIOBEKA M JAJIbHEHUIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIMHUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,



OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIHM (PU3NUECKONH Teopuu —
AIIEKTPOIMHAMUKH, CHEIHATIBHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢busuky, ponp (u3HUEcKor Teopuu B (HOPMUPOBAHUU MPEACTABICHHUI O
(¢uznyecKoil KapTuHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHUI O IPUPOJE;
pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiel (u3nueckux Ten u
IPOLIECCOB  (SIBJCHMI): OJHOPOJHOE AIIEKTPUYECKOE M OJHOPOJHOE
MarHuTHOE I0JIsl, TAPMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUI MasTHUK,
UJCANBHBIA MPYXUHHBIA MasTHUK, TAPMOHMYECKHUE BOJIHBI, HJI€aTbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTh ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCTOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAIIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIC MPOIECCHl U SIBICHUSA,
UCTIONB3YySl OCHOBHBIC TIOJNIOKCHHSI M 3aKOHBI AJIGKTPOJAWHAMUKHA U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
AIIEKTpUYECKOro  3apsna, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM WEeNu CO CKOPOCTHIO
U3MEHEHUST  CWJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHON  Teopuu
OTHOCHUTEJIBHOCTU DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doTodpdexra, mnepBpli MU BTOpOM mocTynarel bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsA0BOrO U MAacCOBOT'O YMCEN M SHEPTUH B SACPHBIX PEAKLHUAX, 3aKOH
pazoaKTUBHOTO pacnaja);

ONHKCHIBaTh (PU3UUECKHE MPOIECChl U SIBICHUS, WCIONb3yS BEITUYHHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIUA 3JIEKTPOCTATHUYECKOTO
NOJIs, Pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYINAS CHUJIA, WHIYKIIHUS
MarHUTHOTO TOJII, MarHUTHBIA MOTOK, cuja AMIiepa, MUHIYKTUBHOCTb,
AJIEKTPOJBIKYILAs CHJIA CAMOMHAYKIMH, SHEPTUS MArHUTHOTO IMOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITyJIbC, TIOJMHAS DJHEPrus,
DHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIBI, DHEPrHsl M HMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsi Apa, SHEPIHs CBA3H sIpa;

OOBSICHATH ~ OCOOEGHHOCTH  NPOTEKAaHUS  (UINYECKUX  SBICHUM:
AIIEKTPOMArHUTHAs! MHAYKLHMS, CAMOMHIYKIIUS, PE30HAHC, MHTEpPEpEeHLINs
BOJIH, Ju(dpakuus, [IUCIEPCHUs, TIOJHOE BHYTPEHHEE OTpPaXEHHE,



dotosnexktpuueckuii dhdext (dpororddexr), ambda- m Oera-pacmambi
aaep, TaMMa-u3nydeHue snaep, (U3NYecKue MPUHIUMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpEENATh HaIpaBiICHUE WHIYKIMA MarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOHUTH N300pakeHHe, CO3JaBaeMOE TIIOCKUM 3€pKajioM, TOHKOM JTHH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATHUSA, TEOPUH U
3aKOHBI JUIS aHaidu3a M OOBSICHEHHS (PU3NYECKHX MPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IAX, B 3BE3HBIX CHUCTEMaX, B MEKIaTaKTUYECKON
cpejie; ABUKEHUSI HEOECHBIX Tell, IBOIIOLUHU 3BE31] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJTYYECHHON  3aBUCHMOCTH
(Gu3MUEeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHMH, JelaTh  BBIBOJABI 1O  pe3yibTaTaM
UCCIICTOBAHMS,

MPOBOJUTh KOCBEHHBbIC H3MEPEHHUS (U3MYECKUX BEIUYMUH, TMPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLEHHWBATh a0COJIIOTHBIC U
OTHOCHUTEJIBHBIC TMTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI TIO TIPOBEPKE MPEIOKEHHON TUITOTE3I: TJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYCHHBIC PE3yNbTaThl U JElaTh BBIBOJ O CTaTyce MPEeJIOKESHHON
TUIOTE3bI;

OTMCHIBATh METOIBI TTOTYUCHUS HAYYHBIX ACTPOHOMHYCCKUX 3HAHUMH;
coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OKCIIEpUMEHTa, TpPaKTHKymMa ©  y4eOHO-
WCCJIEIOBATENICKOM W TPOEKTHOW JIEATEIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THple 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
¢u3nyecKol MOJENbI0: Ha OCHOBAaHWM AaHaNIM3a YCJIOBHUS BBIOMpATH
dbu3ndecKkue MoJeI, OTBEYAloNue TPEeOOBAaHUSM 3aJadyH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PUBNYECKUX TEOPHA
IpU  WCIONB30BAaHMM MATEMAaTUYECKUX METOJOB pEUICHHsS 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pPE3yNbTaThl U KOPPEKTUPOBATH METOJMBI PEIICHUS C YUYETOM TOTYICHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/Jaud, TPeOylollue NPUMEHEHHs] 3HAHUA U3
Pa3HbIX pa3lesoB Kypca (PU3MKH, a TAKKE UHTErpallui 3HAHUN U3 IPYTUX



IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONIOPOIl HA N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOANTHh TIPUMEPHI BKIAAa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSL OBITOBON M MPOU3BOICTBEHHON
NEeSATEIbHOCTH 4YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU NPOLECCaMHU, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaIbHOM
MPUPOOTIOIH30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUU JTOCTHXKCHHM
HAyKH W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHPOpMaUUEH (PU3NYECKOTO
COJIEp)KaHUSI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHU, TIPU TOM HCIOJIb30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKH U TpPEeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS M WHTEPIPETAIINH
uHbOpMAIlMK, TOJNYYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAMM3UPOBaTh  MOJIydaemMyro  uHpopmamuio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBITIOJIHEHUS IPOSKTHBIX U y4eOHO-UCCIIEI0OBATEIHCKUX PAbOT;

paboTaTh B TpPyNIE C HWCIOTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PAIIMOHATIBLHO PACHPENesiTh AesTEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHWBATH BKJaJ KaXXIOTO W3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMOi IPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiel npodhecCHOHATbHON AESITeTbHOCTH 10
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYSCKOTO TIPOQHIIS.
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Pasnea 1.HAYUHBINA METO/I IIO3HAHUSA ITPUPO/IBI

11 HayuHbIiiMeTOAIO3HAHUATIPUPO

bl

http://class-
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Hroromnopazaeny 6

Pa3zgena 2.MEXAHUKA

2.1 Kunemaruka 10 1
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2.2 | JlmHamwuKa 10 0
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2.3 | CrarukaTBépaororerna 5 1
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2.4 | 3aKOHBICOXpPAHEHUS B MEXAHUKE 10 1
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Uroronopazneny

35

Pa3znea 3.MOJIEKYJ/JIAPHAS ®U3NKA U TEPMOJINHAMUKA

3.1

OCHOBBIMOJIEKYJISIPHOKHHETHYEC
KOWTEOPUH

15

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1

0/http://school-
collection.edu.ru/https://foxford.ru/wiki/fizika

3.2

Tepmoannamuka. TennoBbiemManu
HEBI

20

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1

0/http://school-
collection.edu.ru/https://foxford.ru/wiki/fizika

3.3

ArperaTHble COCTOSTHUS
BemecTsa. Pa3oBbIe NEPEXObI

14

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1

0/http://school-
collection.edu.ru/https://foxford.ru/wiki/fizika

Hroromnopaszaeiy

49

Paznen 4.9JIEKTPOANHAMHUKA

4.1

DIIEeKTPUUECKOLTIONE

24

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1

0/http://school-
collection.edu.ru/https://foxford.ru/wiki/fizika

4.2

[ToCTOSHHBINAIIEKTPUYECKUNTOK

24

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1

0/http://school-
collection.edu.ru/https://foxford.ru/wiki/fizika

4.3

Toxku B Pa3JIMIHBIXCPCaAX

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1

0/http://school-
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Uroronopazneny

54

Paznea 5.0PU3MYECKHNA MPAKTUKYM

http://class-
. fizik.ru/zor10.htmlhttps://resh.edu.ru/subject/28/1
5.1 | PusnyecKUNpakTUKyM 16 16 0/htto://school-
collection.edu.ru/https://foxford.ru/wiki/fizika
Hroromnopazaeny 16
PesepBHOEBpeMs 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
ITPOI'PAMME
11 KJIACC
No KoanuecTBOUacoB
HaumenoBanuepasaeio JyekTpoHHBbIE (HU(PPOBBIE)
n/ Bcecer | Kontpoabnbiepabo | IIpakTnuecknepado
U TeMIIPOrpaMMBbl o0pa3oBaTe/ibHbIEPeCyPCHI
I [} ThbI ThbI
Paznen 1.29JIEKTPOJINMHAMMUKA
http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp
11 MaruutHoemnose 14 1 :/lclass-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/
http://school-
19 DJIEKTPOMArHUTHASIUHYK 13 1 collection.edu.ru/https://foxford.ru/wiki/fizikahttp
' st :/lclass-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
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Hroromnopazaeny 27

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 MexanunueckuekoieOauus 10

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

29 3HeKTp0MaFHHTHHeKOHe6 15 1

aHus

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

:/lclass-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

Mexanuueckue n
2.3 10 1
3JIEKTPOMAarHUTHBIEBOJIHBI

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

24 OnTtuka 25 1

Hroromnopasaeny 60

Paznea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcuoseiCTO 5

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

Hroromopazaeny 5
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Pa3znea 4 KBAHTOBASA ®U3UKA

4.1

Kopnyckyinsipao-
BOJIHOBOI1yaJin3m

15

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

4.2

duzukaaroma

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

4.3

dusznka aTOMHOTO sapa u
QJICMCHTAPHLIX YaCTUIT

http://school-
collection.edu.ru/https://foxford.ru/wiki/fizikahttp

:/lclass-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subject/28/1
1/

Htor ornopasaciy

25

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 ONeMEHTBHIaCTPOHOMUHU U 12 1
acTpopU3UKHI
Hroronopazaeny 12
Paznea 6. PU3UNYECKUN IPAKTUKYM
6.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
Paznen 7.0 bOBLIAIOIIEE IOBTOPEHUE
71 Cucremaruzanuus u 15 0

0000111eHIE TIPETMETHOTO
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COJICPKaHUs U OIbITA
JIEATENHHOCTH,
PHOOPETEHHOTO MPH
U3YYCHHUH Kypca (DU3UKH
10 — 11 ximaccoB

Hroromnopazaeny 15
PesepBHOEBpeMs 10
OBUIEE KOJIMYECTBO 170 7 16
YACOB I10 [TPOT'PAMME
INHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
Ne KosmnuecTBo4acon
B araus DJleKTPOHHBbIeU(PPOBBLIEOOPA3
n | Temaypoka ¢ KonTpoibH IMpakTnyec A P op P
er YUYEHHUS] | OBaTeJbHbIEPeCypChI
/ bIepadoThI KHepadoThl
u 0
http://class-
DusiKa — yHIaMeHTATbHAS HAYKa O fizik.ru/zor10.htmlhttps://resh.edu.ru
Y Ve 1 Jsubject/28/10/http://school-
fpupoae collection.edu.ru/https://foxford.ru/w
iki/fizika
http://www.fizika.ru/http://college.ru
HayuHblii MeTOT TO3HAHUS U METObI 1 [fizika/http://nano-
uccieoBaHusl (pU3MUECKUX SBICHUI edu.ulsu.ru/http://teach-
shzz.narod.ru/
DKCHEPUMEHT U TEOPHs B TIPOIIECCE MO3HAHUS 1 http://class-
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npuposl. HabmoieHre u SKkcriepruMeHT B
¢busuke

fizik.ru/zor10.htmlhttps://resh.edu.ru
[subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

CrnocoOpin3mMepeHusapru3nuecKuXBeInUuH

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

AOGCOoIIOTHAS 1 OTHOCHUTEINBHAS TIOTPEIIHOCTH
M3MEPEeHUH (PU3UUECKUX BEIUIHH

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

MogenupoBanue B ¢pusuke. Ponb n mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHpA, B TPAKTUYECKON
JESATENBHOCTH JIIOAEH

http://www.fizika.ru/http://college.ru
[fizika/http://nano-
edu.ulsu.ru/http://teach-
shzz.narod.ru/

Mexanndeckoe asrmkenue. CucremMa oTcyera.

OTHOCHUTENHLHOCTh MEXaHHISCKOT'O JABUXXCHUA.

HpHMa}I n O6paTHa$I3a,[[a‘-II/IMCX3.HI/IKI/I

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
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iki/fizika

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0

IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKTopus.

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-

8 [lepememienue. CKopocCTb. fizik.ru/zor10.htmlhttps://resh.edu.ru

VIXTIPOEKIIMMHAOCHKOOPIMHAT /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://www.physics-
regelman.com/http://www.e-

P o science.ru/physicshttp://nuclphys.sin

aBHOMepHOC Hp?[MOJII/IHGI/IHOG JOBUXKCHUC.
9 I'paduueckoe onrcanne paBHOMEPHOTO p_.n_15u.ru/http://class—
. fizik.ru/zor10.htmlhttps://resh.edu.ru

TPAMOIMHCHHOTO ABHAKCHHA /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin

10 CnoxxeHue nepeMeneHuii U CKOpoCTeil. p.msu.ru/http://class-

Pemenne 3amau fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

H http://www.fizika.ru/http://college.ru

€paBHOMEpPHOE JABMXKEeHNE. MrHOBEeHHas =
11 | ckopoctb. Yckopenue. [IpsmonuHeitHOe Hizika/lty.Jingno-
edu.ulsu.ru/http://teach-

IBUXKCHHUEC C ITOCTOIHHBIM yCKOpeHI/IeM shzz.narod.ru/

12 I'paduueckoe onucanue MpsIMOIMHEHHOTO http://www.physics-

ABWXKCHUS C TIOCTOAHHBIM YCKOPCHHUEM

regelman.com/http://www.e-
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science.ru/physicshttp://nuclphys.sin
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fizik.ru/zor10.htmlhttps://resh.edu.ru
[subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

13

JIBu>keHue Tena, OpOILIEHHOTO MO YTJIOM K
TOPU30HTY

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

14

CBobOogHOE TazicHre. Y CKOpeHHe CBOOOIHOTO
najzieHus. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

15

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPY’KHOCTH. YTJIOBas U JIMHEITHAasi CKOPOCTb.
[Tepuon m wacrota. LleHTpOoCcTpeMUTENIBHOE 1
MOJIHOCYCKOPEHHE

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

16

[IepBb1it 3axk0H HproToHa. MHEpUMaibHbIE

http://www.physics-
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CHCTEMBbI OTCUETA. HpI/IHI_II/Il'I
OTHOCUTEIbHOCTH [ ammest. HCI/IHCpHI/IaJ'IBHBIe
CHCTEMBI OTCUETa

regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

17

Konrponsnas padora no reme "Kunemaruka"

18

Cuna. PaBHogelcTBYIOIIAs cuiia. Bropoii
3akoH HerotoHa. Macca

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

19

Bzaumoneiicteue ten. Tpernii 3aKk0H
Herorona

http://www.fizika.ru/http://college.ru
[fizika/http://nano-
edu.ulsu.ru/http://teach-
shzz.narod.ru/

20

HpI/IHI_[I/IH CYIICPIIO3NIIHUU CHUIIL. Pemenune 3amaq
Ha IPUMCHCHHEC 3aKOHOB HrrotoHa

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

21

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIUOHHON U
WHEPTHOU Macchl

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
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p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

22

Cuta TSXKECTH U YCKOPEHUE CBOOOHOTO
najIeHust

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

23

JIBr>keHHe HeOeCHBIX Tell U UX
HCKYCCTBEHHBIX CITyTHUKOB. ITepBas
KOCMHUECKasi CKOpOCTb. 3akoHbl Kerutepa

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

http://www.fizika.ru/http://college.ru
[fizika/http://nano-
edu.ulsu.ru/http://teach-
shzz.narod.ru/

25

Cuna tpenus. [Ipupona u BUIbI cul TpEHUS.
JIBM>KEHHE B KHUIKOCTHU U ra3e ¢ y4ETOM CHIIbI
COIIPOTHUBIIEHUS CPE/IBI

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
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collection.edu.ru/https://foxford.ru/w
iki/fizika

26

Hasnenue. ['uapocratuueckoe AaBiIeHUE.
Cuna Apxumena

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
[subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

27

AbcomotHo TBepaoe Terno. [locTynarensHoe u
BpallaTeIbHOE IBUKEHHUE TBEPAOIO Tela

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

28

MOMEHT CUJIbI OTHOCHUTEJIBHO OCH BPAILICHUS.
IIneyocunel

http://www.physics-
regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

29

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecT Tena. Y cnoBus
paBHOBECHSI TBEPAOTrO Tena. BuasipaBHOBECHS

http://www.fizika.ru/http://college.ru
[fizika/http://nano-
edu.ulsu.ru/http://teach-
shzz.narod.ru/

30

Pemenueszanau

http://www.physics-
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regelman.com/http://www.e-
science.ru/physicshttp://nuclphys.sin
p.msu.ru/http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

KonrponsHas padora no reme "InHamuka.

31 "
CrarukaTBepaororesna
http://www.physics-
regelman.com/http://www.e-
Hmnynbc MaTepuaibHONM TOYKHU, CUCTEMBI science.ru/physicshttp://nuclphys.sin
39 MaTrepualbHBIX TOYEK. LIeHTp Macc cucTeMbl p.msu.ru/http://class-
MaTepuaIbHBIX TOYeK. Teopema o fizik.ru/zor10.htmlhttps://resh.edu.ru
JIBH>KEHUHULICHTpamMacc /SUblect/zS/lO/httD//SChOOI'
collection.edu.ru/https://foxford.ru/w
iki/fizika
" http://www.fizika.ru/http://college.ru
MITYJIbC CHJIBI M1 U3MEHEHHE UMITYJIbCa Tea. e
33 3aKoH coXpaHeHHsI UMITYJIbca. PeakTHBHOE fizika/htp://nano-
p y ) edu.ulsu.ru/http://teach-
ABHIKCHUC shzz.narod.ru/
M o http://www.fizika.ru/http://college.ru
OMEHT UMITYJIbCa MaTepUATIbHON TOUKH. e
34 IIpencraBneHue 0 cOXpaHEHUH MOMEHTA fizika/htp://nano-
pea p edu.ulsu.ru/http://teach-
HMITYJIbCA B IEHTPAJIbHBIX MOJSAX shzz.narod.ru/
35 | Pemennesanau
http://www.fizika.ru/http://college.ru
Pabota criel Ha MaJIOM M HA KOHEYHOM =
[fizika/http://nano-
36 | mnepememnienun. ['padmdaeckoe mpeIcTaBICHHIE

paboThl cHTbl. MOIIIHOCTH CHJTBI

edu.ulsu.ru/http://teach-
shzz.narod.ru/
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Kunernueckas sneprus. Teopema 06

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

37 | W3MEHEHHH KHUHETHYECKOW YHEPTUHU /subject/28/10/http://school-
MaTepHalbHOU TOYKU collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
ITorennuanpHble ¥ HENOTEHIMATIBHEIE CUJIBL. fizik.ru/zor10.htmlhttps://resh.edu.ru
38 | IloreHumanbHas SHEPTHS. [subject/28/10/http://school-
BropaskocMHuuecKascKoOpocTh collection.edu.ru/https://foxford.ru/w
iki/fizika
Tperbst KocMuueckast ckopocTb. CBsI3b —Lh_tt_ Alclass-
pAGOTEL HEMOTEHIMATEHEIX CHIT ¢ H3MEHEHHEM fizik.ru/zor10.htmlhttps://resh.edu.ru
39 . /subject/28/10/http://school-
MEXATHHCCKOM FHCPTHH CHCTGMEI el collection.edu.ru/https://foxford.ru/w
3aKOHCOXpaHEHUSIMEXaHUYECKOMIHEPT U iki/fizika
http://class-
VIpyrue u Heynpyrue CTOIKHOBEHHUSI. fizik.ru/zor10.htmlhttps://resh.edu.ru
40 | VYpasHenue bepHymnnu 11 uaeanbHOU [subject/28/10/http://school-
KUJKOCTH collection.edu.ru/https://foxford.ru/w
iki/fizika
41 KonTtponbHast pabota 1o Teme "3aKoHBbI
COXpaHEHHUs B MEXaHHKe"
http://class-
PazBuTue npeacraBieHuii 0 npupoie fizik.ru/zor10.htmlhttps://resh.edu.ru
42 | Temnotel. OcHOBHEIC ooxeHnst MKT. /subject/28/10/http://school-
Huddysus. bpoynosckoe 1BUKEHNE collection.edu.ru/https://foxford.ru/w
iki/fizika
Crtpoenue 1a3000pa3HbIX, KUIKUX U TBEPABIX E‘M
. fizik.ru/zor10.htmlhttps://resh.edu.ru
43 | Ten. XapaxkTep ABHKCHHS U B3aUMOJICHCTBHUS

qacCcTull BEIICCTBa

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
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44

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonuuectBoBemniectsa. [locrosnnasABoraipo

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

45

Temneparypa. TernoBoe paBHoBecue. [lIkana
Lenbcus

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

46

Pemenueszagau

47

Nneanpubiiiras. ['a30BpIe3aK0HEI

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

48

VYpasuenune Menzeneesa-Knaneiipona.
Pewenue 3anau

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

49

AbcomoTHasTemneparypa. 3akon/lanbToHa

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

50

I/Isonpoueccm B HACaJIbHOM ras€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
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I'padmueckoe nmpeacTaBIeHNE H30MPOLIECCOB:

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

51 5 /subject/28/10/http://school-
H30TCpMa, H30X0pa, H300apa collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
52 | OcnoBHoeypaBHenue MKT /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
53 | Pemenuesagau
CBsi3b a0COMIOTHON TeMIepaTyphl —Lh_tt_ Jlclass-
LePMOLHHAMIICCKOM CHCTEMLL CO ChELHEH fizik.ru/zor10.htmlhttps://resh.edu.ru
g4 | TEPMOATHAMH 5 pex Isubject/28/10/http://school-
KuHeTiHecKon 3Hepmef1 HOCTYHATEILHOTO collection.edu.ru/https://foxford.ru/w
TCIIJIOBOI'O ABHUKCHUS €€ HaCTHUIL] iki/fizika
55 O000IIIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "OcuoBsl MKT"
56 KonTponbnas padota o Teme "OCHOBBI
MKT"
TepmoannaMmuyeckasi cucrema. 3ailaHue
BHEIIHUX ycsioBul it T/l cucteMsl. —‘L_tt_ llclass-
BHCIIHNE 1 BHYTDEHHIE HADAMETDEI fizik.ru/zor10.htmlhttps://resh.edu.ru
57 | . TP PaMeTpaL. Isubject/28/10/http://school-
apamerpet T][ cnctemb kax CPGHHH? collection.edu.ru/https://foxford.ru/w
3HAa4YCHUs BCINYNH, OIIMChIBAIOIIIUX €€ Ha |k|/f|2|ka
MHUKPOCKOITHYECKOM YPOBHE
http://class-
58 YHEBOS HAAA0 TEPMODTHAMHIE fizik.ru/zor10.htmlhttps://resh.edu.ru

CaMOHpOI/IBBOHBHaH pelrakcanus TI[ CUCTCMBI

/subject/28/10/http://school-
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http://school-collection.edu.ru/

K TCIIJIOBOMY PaBHOBECHIO

collection.edu.ru/https://foxford.ru/w
iki/fizika

MO,I[CJ'IB HNACAaJIbHOI'O rasa B TCpMOJUHAMUKE.

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

59 . [/subject/28/10/http://school-
¥ ClOBHAPHMEHHMOCTHSTOMMOEIH collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
Vpasrenue Mennencesa-Knancitpora i fizik.ru/zor10.htmlhttps://resh.edu.ru
60 . /subject/28/10/http://school-
BRIPAACHHIC /LA BHYTPCHHCH SHEPTHH collection.edu.ru/https://foxford.ru/w
iki/fizika
Bripaxkenue nist BHyTpeHHEH sHEpruu _p_h_tt_ lclass-
OHOATOMHOTO HICATBHOTO 1234, f|2|k_.ru/zor10.htmlhttps://resh.edu.ru
61 /subject/28/10/http://school-
Kpasucraruieckne collection.edu.ru/https://foxford.ru/w
HECTAaTUYECKUETIPOIIECCHI iki/fizika
http://class-
OnemeHTapHas paboTa B TEPMOJANHAMUKE. fizik.ru/zor10.htmlhttps://resh.edu.ru
62 | Beruucnenue pabotsl o rpaduky nporecca [subject/28/10/http://school-
Ha pV-auarpamme collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
Tennonepenaua Kak crocod U3MEHEHUS fizik.ru/zor10.htmlhttps://resh.edu.ru
63 | BHyTpennei sHepruu T/] cucremsr 6e3 /subject/28/10/http://school-
COBEPILICHUS pabOTHI collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru
64 | KoHBeKIus, TEIIONMPOBOHOCTD, U3TYICHHE

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
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https://foxford.ru/wiki/fizika

iki/fizika

65

KonnuectBo temnotel. TemnoéMKoCcTh Tena.
VY nenbHas U MoOJIIpHas TEIIIOEMKOCTH
BELIECTBA.

VY nenpHasTen10TacrOpaHusATOIINBA

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

66

Pacuér konudecTBa TEIJIOTHI IIpu
TCILIOIICpEaAaveC

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

67

[Tonsatue 06 agnabatHoMm mpornecce. [lepBoiit
3aKOH TCpMOJUHAMHUKN

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

68

KonnyecTBo TemnoTs! 1 paboTa Kak Mephl
U3MEHeHUs BHyTpeHHel sHepruun T/l cuctemsl

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

69

Bropoii 3ak0H TepMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTuMoCcTbIpupOAHBIXIIPOIIECCOB

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

70

[Tpuniune! geiictBus TenmnoBbix MamuH. KIT/]

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
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http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

71 | Makcumanbnoe 3Hauenue KI1/1. Huxn Kapno /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

72 Pemennesanau /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-

ODKOIOTrHYeCKHUE aCIIEKTHI UCITOJIb30BaHUS fizik.ru/zor10.htmlhttps://resh.edu.ru

73 TEIUIOBLIX ABUTATEIIEH. /subject/28/10/http://school-

TemmoBoe3arps3HEHUECOKPYKAOIICHCPE BT collection.edu.ru/https://foxford.ru/w
iki/fizika

74 Pemennesamau

75 O00011IeHIE U CUCTEMATU3aIUs 3HAHUN 110

teme "Tepmonunamuka. TemmoBbiemMamHb"
76 KonTponbHas pabota mo Teme
"TepmonnHamuka. TeniaoBbleMalInHbI"
http://class-
[TapooGpa3zoBaHue U KOHIECHCALMSL. fizik.ru/zor10.htmlhttps://resh.edu.ru

77 | VcnapeHue U KMIIEHUE. [subject/28/10/http://school-

VY nenpHasTeIIOTaapoOOpa30BaHUS collection.edu.ru/https://foxford.ru/w
iki/fizika

Hacelennbie 1 HEHACHIIIEHHBIE TTAPHI. http://class-

KauecTBeHHAs 3aBUCUMOCTE INIOTHOCTH U fizik.ru/zor10.htmlhttps://resh.edu.ru

78 | nmaBnIeHUWS HACHIIICHHOTO Tapa OT /subject/28/10/http://school-

TEeMIIEpaTypbl, UX HE3aBUCUMOCTH OT 00bEMa
HACBILLEHHOTO apa.

collection.edu.ru/https://foxford.ru/w
iki/fizika
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3aBI/ICI/IMOCTBTCMHepaTypI)IKI/IHCHI/ISIOTI[aBJ'IeH
Hs B XKUJIKOCTH

BraxxnocTs Bo3ayxa. AGCoMOTHAS U

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

79 /subject/28/10/http://school-
OTHOCHTCIIEHA BIIZKHOCTE collection.edu.ru/https://foxford.ru/w
iki/fizika
80 | Pemennesagau
. http://www.fizika.ru/http://college.ru
Tépnoe Teno. Kpucrammmaeckue u .
81 b [fizika/http://nano-
AMOPOHRIC TE4. . edu.ulsu.ru/http://teach-
AHHM30TPONUSACBOWCTBKPUCTAILIIOB shzz.narod.ru/
http://www.fizika.ru/http://college.ru
[ImaBnenue u Kpucramum3auus. Y qenbHas [fizika/http://nano-
82
TeroTa miasieHus. Cyonumanus edu.ulsu.ru/http://teach-
shzz.narod.ru/
.. http://www.fizika.ru/http://college.ru
Hedopmaruu TBEpaOTO Tena. Pactskenue u =
83 C M 10 n [fizika/http://nano-
ckatue. LIABHT. OH}:HB Hra. Hipeaen edu.ulsu.ru/http://teach-
YNPYTHX seopmartuii shzz.narod.ru/
T o http://www.fizika.ru/http://college.ru
€IJIOBOE PaCIIMPEHUE KUJIKOCTEN U =
84 .. A [fizika/http://nano-
TBEPJBIX Tven. HrapMOHHU3M TEIUIOBBIX edu.ulsu.ru/http://teach-
KoJIe0aHnil YaCTHUI] BEIECTBA shzz.narod.ru/
http://www.fizika.ru/http://college.ru
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX [fizika/http://nano-
rnepexonax edu.ulsu.ru/http://teach-
shzz.narod.ru/
http://www.fizika.ru/http://college.ru
86 | VYpaBHeHuetemioBorobdasanca

[fizika/http://nano-
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edu.ulsu.ru/http://teach-
shzz.narod.ru/

87 | Pemrenunesamau
http://class-
IToBepxHOCTHOE HaTsLKeHHE. KanuispHbie fizik.ru/zor10.htmlhttps://resh.edu.ru
88 | sBneHus. JlaBneHue Mo HCKPUBICHHOM /subject/28/10/http://school-
MMOBEPXHOCTHIO Xxuakoctu. Dopmyrnallamnaca collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
OO0o01enye 1 cucreMaTu3alys 3HaHUH 110 fizik.ru/zor10.htmlhttps://resh.edu.ru
89 | Tteme "ArperaTHbIe COCTOSHUS BEIICCTBA. /subject/28/10/http://school-
dazoBblenepexoabl” collection.edu.ru/https://foxford.ru/w
iki/fizika
90 KonTponbnas padota no teme "Arperarsbie
cocrosiHus BemecTBa. dazoBblienepexoabl”
DneKkTpu3aius Tei U €€ MPOosIBICHUS. M
Iexrpraeckuii 3aps. Jsa prma f|2|k_.ru/zorlO.htmlhttps://resh.edu.ru
91 /subject/28/10/http://school-
SNEKTPUICCKHX 3apI0B. [IpoBommKH, collection.edu.ru/https://foxford.ru/w
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU iki/fizika
http://class-
IIeMEHTAPHEIH AICKTPHUCCKAR 8P, 3AKOH fizik_.ru/zorlO.htmlhttps://resh.edu.ru
92 /subject/28/10/http://school-
COXPAHCHUA SIICKTPUICCKOTO 3apiia collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
T L, r———— fizik.ru/zor10.htmlhttps://resh.edu.ru
93 [subject/28/10/http://school-

3akoH Kynona

collection.edu.ru/https://foxford.ru/w
iki/fizika
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94

Pemrenuesanau

95

DnekTpuyeckoe noje. Ero neiictBue Ha
AICKTPUICCKUE 3aPsIJIbI

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

96

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoGHbIii 3apsiy. JIuHUM HAPSHKEHHOCTU
anekTpudeckoro nosst. OqHOpoHOE
JIEKTPUYECKOE T0JIe

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

97

IToTeHmanbHOCTh QJICKTPOCTATHYCCKOI'O
nojs. Pa3HOCTh MOTEHLIMAIOB U HaIIPAXKCHUC

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

98

[TorenmansHas HEPTHS 3apAa B
JIEKTPOCTATHYECKOM II0JIE.
[ToTeHIManIeKTpOCTaTUYECKOT OO

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

99

CBs3b HaprDKéHHOCTI/I TI0JIsT 1 pa3HOCTHU
MOTCHIHUAJIOB JJIA 3JICKTPOCTATHYCCKOIO ITOJIA

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

10

[TpyHIMIICYNIEPIIO3ULIMNAIIEKTPUIECKUXITONIEN

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
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10

Pemrenuesanau

10

[Tone Toueunoro 3apsiaa. [loxe paBHOMEPHO
3apsoKeHHOU cepbl

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

10

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpHO 3apsKEHHOMN
0ECKOHEUHOM! TUIOCKOCTH

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

10

[IpOBOIHUKY B 3JI€KTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

10

Z[I/IBJ'IGKTpI/IKI/I " IOJIYIIPOBOAHHKHU B
QJICKTPOCTATUYCCKOM II0JIC

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

10

Konnencarop. DneKTpoéMKOCTh
KOH/IeHCATOpa. DIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

10

HapaJ'IJ'IeJ'IBHOeCOGHI/IHeHI/IeKOHJIGHcaTOPOB

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w



http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika

iki/fizika

http://class-
fizik.ru/zor10.htmlhttps://resh.edu.ru

QJICKTPHUYCCKOI'0 TOKa

1 I1 ;
80 0CJIeJIOBATEIbHOECOEIMHEHUEKOHIEHCATOPO Jsubiect/28/10/htt://school-
B collection.edu.ru/https://foxford.ru/w
iki/fizika
http://class-
10 fizik.ru/zor10.htmlhttps://resh.edu.ru
9 DHEprus3apsHKeHHOTOKOHAEHCATOpa /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
11
0 Pemenuneszagau
http://class-
11 JIBIBKEHHE 3APSKEHHOMN HACTHIIb B fizik.ru/zor10.htmlhttps://resh.edu.ru
. P H Isubject/28/10/http://school-
OAHOPOZHOM S7ICKTPHHICCKOM I10JIC collection.edu.ru/https://foxford.ru/w
iki/fizika
11
5 Pemrenuesanau
11 O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
3 TeMe "DiekTpudeckoe moie"
11 | KontponbHas paboTa 1o Teme
4 "OnexTpuueckoe noiue"
http://nuclphys.sinp.msu.ru/http://cla
Cuia Toka. ITocToSHHBII TOK. Y CIIOBUSA &
11 CVIIICCTROBAHIS HOCTOSHHONO fizik.ru/zor10.htmlhttps://resh.edu.ru
5 ym /subject/28/10/http://school-

collection.edu.ru/https://foxford.ru/w
iki/fizika
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11

Wcrtounuku Toka. Hanpskenne u 3/1C

http://nuclphys.sinp.msu.ru/http://cla
SS-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

11

3axon OMa 11 yyacTKa LEenu.
DNEeKTPUYECKOECONPOTHUBIICHNE

http://nuclphys.sinp.msu.ru/http://cla
SS-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

11

3aBHCHUMOCTD COIIPOTUBJICHHUA OJHOPOIHOTO
IIpOBOAHHMKA OT €ro AJIHMHBI U INTOIIAaaN
IIOIICPECYHOr0 CCUCHU S

http://nuclphys.sinp.msu.ru/http://cla
SS-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

11

VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3agau

http://nuclphys.sinp.msu.ru/http://cla
SS-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12

HOCJ’IG}IOB&TGJ’IBHOe, napaji€JbHOC,
CMCHIAHHOC COCANHEHUC ITPOBOIHUKOB

http://nuclphys.sinp.msu.ru/http://cla
SS-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12

Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX

http://nuclphys.sinp.msu.ru/http://cla
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nerneid. [IpaBuna Kupxroda

Ss-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12

5 Pemrenuesamau
http://nuclphys.sinp.msu.ru/http://cla
SS-

12 | PaGota snexkTpuyeckoro Toka. 3akoH Jxoyss fizik.ru/zor10.htmlhttps://resh.edu.ru

3 —Jlenna /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12

4 Pemennesagau
http://nuclphys.sinp.msu.ru/http://cla
SS-

12 MOIIHOCTB 2JIEKTPUYECKOrO TOKA. TeroBas fizik.ru/zor10.htmlhttps://resh.edu.ru

5 MOIIHOCTb, BBIAEIEMas Ha PE3UCTOPE [subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12

6 Pemenuesanau
http://nuclphys.sinp.msu.ru/http://cla
SS-

12 | SJIC u BHyTpeHHEE CONPOTUBICHHUE fizik.ru/zor10.htmlhttps://resh.edu.ru

7 HCTOYHUKA TOKa [subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12 | 3akon Oma s MOHOM (3aMKHYTOM) http://nuclphys.sinp.msu.ru/http://cla
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3J'ICKTpI/ILICCKOI71 OeIu

Ss-
fizik.ru/zor10.htmlhttps://resh.edu.ru
/subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

12

9 Pemenueszanau
http://nuclphys.sinp.msu.ru/http://cla
SS-

13 M fizik.ru/zor10.htmlhttps://resh.edu.ru

0 OIHOCTLHCTORHIKATOKA /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://nuclphys.sinp.msu.ru/http://cla
SS-

13 K fizik.ru/zor10.htmlhttps://resh.edu.ru

1 OPOTKOC3AMBIKAHHE Jsubject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://nuclphys.sinp.msu.ru/http://cla
SS-

13 K fizik.ru/zor10.htmlhttps://resh.edu.ru

2 OHIIGHcaTOp B IICITU ITOCTOSITHHOT'O TOKA /subiect/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika

13

3 Pemenueszagau

13 | Pemenue 3amay o reMe "IlocToOAHHBIN

4 ANEKTpUYEeCKUil TOK"

13 | Pemenue 3amay mo reme "IlocTOAHHBIN
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AJIEKTPUYECKUM TOK"

13 | Pemenue 3amay mo reMe "I1locTOSHHBIN
6 AJIEKTPUYECKUI TOK"
13 O060011eHrEe ¥ cucTeEMaTh3auus 3HaHUH 110
7 teme "IlocTOsHHBIN 31eKTpUYeCKuil TOK"
13 | KontponbsHas pabora o teme "[locTossHHBII
8 AJIEKTPUYECKUMA TOK"
http://nuclphys.sinp.msu.ru/http://cla
Ss-
QHGKT NYCCKad IIPOBOJINMOCTG PA3JIMYHBIX -
13 se ecIT) 5. DreKT II; qecfnﬁ oK BpMCTaJI ax fizik.ru/zor10.htmlhttps://resh.edu.ru
9 | & HICCTB. IeKTP Hax. /subject/28/10/http://school-
BEPXIPOBONMOCTD collection.edu.ru/https://foxford.ru/w
iki/fizika
http://nuclphys.sinp.msu.ru/http://cla
o ss-
QHGKT NYCCKHUHU TOK B paCTBOpax U pacirjiaBax -
14 p P p p fizik.ru/zor10.htmlhttps://resh.edu.ru
o | CKTPOIHIOB. Jsubject/28/10/http://school-
3axonbIPapajes dIeKTpoIn3a collection.edu.ru/https://foxford.ru/w
iki/fizika
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14 DJIeKTpUUYECKUH TOK B BakyyMme. BakyyMmHbIe 5
P yyme. Yy fizik.ru/zor10.htmlhttps://resh.edu.ru
2 npubopsI

/subject/28/10/http://school-
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iki/fizika

http://nuclphys.sinp.msu.ru/http://cla
Ss-

3aBUCUMOCTH IIyTHU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBHKCHHH"

14 EKTPHYECKHITOK B HONYNPOBOTHHKAX fizik.ru/zor10.htmlhttps://resh.edu.ru
3 /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
http://nuclphys.sinp.msu.ru/http://cla
SS-
14 TT0MyNpOBOHIKOBHETPHEOPEL fizik.ru/zor10.htmlhttps://resh.edu.ru
4 /subject/28/10/http://school-
collection.edu.ru/https://foxford.ru/w
iki/fizika
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B LIETIH
IIOCTOSIHHOT'O TOKAa IIPU ITOMOIIN aHAJIOTOBBIX
14 | w unppoBEIX U3IMEPUTETBHBIX TPUOOPOB" HITH
5 "3HakoMCTBO ¢ M pOBOIi TabopaTtopuet mo
¢dusuke.
[Tpumepbn3mMepeHNAPU3NIECKUXBETNUUHITPU
MTOMOLIMKOMIIBIOTEPHBIX JATYUKOB"
14 dusnyeckuil NpakTukyM 1o teme "M3ydenue
6 HEPABHOMEPHOI'O JBUKECHHUSI C LIENBIO
OIIpeeNIEHUsI MTHOBEHHOU ckopocT"
@u3NYECKUl IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs MTPH NPSMOJIMHENHOM
14 | paBHOYCKOPEHHOM JIBUXEHUH MO HAKJIOHHOM
7 miockocty" unu "Hccnenosanue
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14

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
najgenus" win "M3ydeHue qBHKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

14

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue
JBUKEHUSI TeJa 110 OKPYKHOCTH C
MOCTOSSHHOM MO MOJIYJIFO CKOPOCThIO" MITH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpareHus KOHMYEeCKOro MasiTHUKA OT €ro
napamerpos"

15

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3mepeHune paBHOIEHCTBYIOLIEH CUJIBI IIPU
JBKEHUU OpycKa 10 HaKJIOHHOM TI0CKOoCTH"
unu "[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHO€ PacCTOSIHUE OT €ro
Macchl"

15

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM
obpasue, oT ux aepopmanuu” unm "Msydenue
JBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO,
MePEeKUHYTOM uepe3 NErkuit 6110K"

15

@u3NYECKU IPAKTUKYM I10 TEME
"N3mepenue kodhduimenta TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocTt FTp(N)" mu "MccnenoBanue
JBMOKEHUS OpyCKa 110 HaKJIOHHOM MIIOCKOCTH C
MIEPEMEHHBIM K03(pPUIIEeHTOM TpeHus" niu




"M3y4yenue IBUKEHUS Tpy3a HAa Baly C
TpeHuem"

15

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpaleHUs"
uinu "KoHCTpyrnpoBaHHE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TeJa, UMEIOILIErO
TJI0IAIb OTIOPHI"

15

Ou3nyecKkuii MpakTUKYM O TeMe
"N3mepenue uMIynbca Teia o TOPMO3HOMY
nyta" unu "M3MepeHue cuibl TArU, CKOPOCTU
MOJIENIN HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUS UMITYJIbCA
Tena ¢ uMmysibcoM cuibl" win "HccnenoBanue
COXPAHEHHUS UMITYJIbCa IIPU YIIPYTrOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3HOMY

yTH

15

duznyeckuil npakTukym no teme "M3ydyenue
U30TE€PMHUUECKOr0 Npoluecca (PEKOMEHI0BAHO
UCTOJIb30BaHue U(POBOIL TabopaTopun)"
i "M3ydyeHne u30X0opHOTo npotecca’ uiu
"N3yuenune n3obapHoro npouecca' uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

15

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenpHON TENI0EMKOCTH" NN
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTsa" win "MccienoBanue agnabaTHOrO




npouecca" unu "M3yuenune B3auMoCBSI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATYpPhl KUTICHUS
JKuakocren"”

15

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue
3aKOHOMEPHOCTEUN MCIIapeHust )KUAKOCTEH"
unu "M3mepeHue yaeinbHON TEeIIOThI
riaByieHus apaa" win "M3ydeHre cBOMCTB
HachlleHHBIX napoB" win "M3mepenue
a0COJIOTHOW BIIAXKHOCTH BO3/yXa U OLIEHKA
Macchl [1apoB B [TOMEILEHUN".
N3mepennekodhpunmeHTannoBepXHOCTHOTOHA
TSOKEHUS

15

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHne mpeBpalieHust SHEPTUU
3apsHKEHHOI0 KOHAEHCATOpa B IHEPIHIO
n3nydenus ceeroquona” uinm "Msydenue
IIPOTEKAaHNS TOKA B LIETIH, COAEpIKaIeH
koHzeHcarop" i "Pacnipenenenue pazHOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIeHCaToOpoB"

15

Pu3rYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pe3ucropoB win "M3MepeHne yaeabHoro
CONPOTUBIIEHNUS ITPOBOIHUKOB" UIIN
"HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA OT
HaNpsHKEHU U1 JTaMITbl HAKaJTuBaHUA'"

16

@uU3NYECKUI NPAKTUKYM IO TEME




"Habmronenue snexrponusa" win "M3mepenue
3apsijia OJHOBAJICHTHOIO HOHA" WK
"HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIIepaTyphl" WK
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU

nuona"

16 PesepBHbIil ypok. O6001IeHIE 1

1 CHCTEeMAaTHU3aIis 3HaHUH 10 TEME
"Kunemaruka"

16 PesepBHrlit ypok. O60011eHNE 1

5 CHCTEMAaTH3alis 3HaHUH 10 TEME
"luHamuka"

16 PesepBHrliit ypok. O60011eHNE U

3 cucTteMaru3anys 3HaHuH 1Mo teme "Cratuka
TBepaoro tema"

16 PesepBHblil ypok. O600611eH1E 1

4 CHUCTEMATH3alUs 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

16 PesepBHblil ypok. O6006111eHNE U

5 cucTeMaTHu3anus 3HaHUH 1Mo TeMme "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

16 PesepBHblil ypok. O6006111eH1E U

6 cHCTEeMAaTHu3alis 3HaHUH 110 TEME
"Tepmonunamuka. TenaoBpleMallIiHb!"
PeseprubIil ypok. O60061eHIE 1

16 | cucreMaTH3anys 3HAHUI 110 TEME

7 "ArperaTHble COCTOSIHHS BEILIECTBA.

®da3zoBbleniepexon”




16 PesepBubIil ypok. O600111IeHIE 1
3 cUCTeMaTH3alus 3HaHUH 10 TeMe 1
"DnexTpuueckoe nosie"
16 PezepBHblit ypok. O6o01eHuE 1
9 CUCTeMaTH3alus 3HaHHUH 110 TeMe 1
"IToCTOSIHHBIN NEKTPUUECKUN TOK"
17 PezepBHblit ypok. O6o01eHue 1
0 cucTeMaTu3alus 3Hanui mno teme "Toku B 1
pa3IM4HBIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 17 8 16
[TPOT'PAMME 0
11 KJIACC
Ne KosmnuecTBo4acon
araus JyekTpoHHblenM(ppoBbIEOOPA30OBAT
n | Temaypoka Be KoHTpo/bHBI IIpakTHYeckn A y P bp P
YeHus! eJIbHbIepecypcChl
/ ero | epadoTbl epadoThl
n
B3anMoelicTBHE TOCTOSHHDBIX h_tt_p://nuclphvs.sinp.msu.ru/http://class— _
MATHITOB 1 IIDOBOLHIKOR ¢ fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
1 o POBOA 1 ect/28/11/http://school.-
TOKOM. MIaTHITHOCTIOE. collection.edu.ru/https://foxford.ru/wiki/fi
I'unorezaAmmnepa zika
BekTop MarHuTHON MHAYKIUH. http://nuclphys.sinp.msu.ru/http://class-
5 [IpuHIun cyneprno3unumn 1 fizik.ru/zorl1.htmlhttps://resh.edu.ru/subj
MAarHUTHBIX IOJIEH. ect/28/11/http://school-
HHHHHM&FHHTHOﬁHHHyKHHH collection.edu. rU/httDS://fOXfOl’d ru/wiki/fi



http://nuclphys.sinp.msu.ru/
http://nuclphys.sinp.msu.ru/
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
http://nuclphys.sinp.msu.ru/
http://nuclphys.sinp.msu.ru/
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

zika

MarauTHO€E 1oJI€ POBOIHHUKA C

http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

3 0 5 ect/28/11/http://school-

TOKOM. LIIBITIpCTeAd collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-

Criia AMIena. o6 HALDABICHIE 1 fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

4 pa, p ect/28/11/http://school-
MOAYTTb collection.edu.ru/https://foxford.ru/wiki/fi
zika
5 Pemenuesamay
http://nuclphys.sinp.msu.ru/http://class-
oMeHeHIe 3AK0HA AMIEDA fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
6 3p p 6 ect/28/11/http://school-
JICKTPOMSMCPHTCIIBHEIC HPHOOPLI collection.edu.ru/https://foxford.ru/wiki/fi
zika
Cuua JTopeHa, ¢é HANPaBJIeHHE H h.tt.p://nuclphvs.sinp.msu.ru/http://class- .
MOAYTh. JIBIBKEHHE 3apSKEHHO fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
7 AYTB- P ect/28/11/http://school-

HaCTHIEL B OTHOPOZHOM collection.edu.ru/https://foxford.ru/wiki/fi

MarduTHOM [OJIE .
zika

8 Permrenunesamau
http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

9 PaGoracunsiJlopeniia ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
zika

10 KonTponbHas pabota mo Teme

"Cuna Amnepa. CunaJlopenma"
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MarsuTHoOeE 110JIe B BC€IICCTBCE.

http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

11 deppoMarHeTuky, napa- u ect/28/11/http://school-

JTMaMardeTUKH collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-

OCHOBHBIE CBOUCTBA fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

12 dheppomarnerukoB. [Ipumenenue ect/28/11/http://school-
(peppoMarHeTHKOB collection.edu.ru/https://foxford.ru/wiki/fi
zika
13 Pemenue 3amay mo treme
"MarautHoe mnoJie"
14 Pemenue 3amau mo treme

"MarautHoe mnoie"
http://nuclphys.sinp.msu.ru/http://class-

SIBrIeHME AIEKTPOMArHUTHOM fizik.ru/zorl1.htmihttps://resh.edu.ru/subj

15 unaykuuu. [ToTok BekTopa ect/28/11/http://school-

MAardiuTHOMN WHIYKLIAU collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

16 O C unnykuuu ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-

3AKOHAIEKTPOMAT HHTHOMHHTYKIIH fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
7| P YK ect/28/11/http://school-

uoapajes collection.edu.ru/https://foxford.ru/wiki/fi
zika

18 BuxpeBoe anexktpuueckoe moiie. http://nuclphys.sinp.msu.ru/http://class-
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Toxu dyko

fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
zika

OJIC MHAYKIMYU B IBUKYIIUXCSI

http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor 11.html
https://resh.edu.ru/subject/28/11/http://sch

19

MPOBOJHUKAX ool-
collection.edu.ru/https://foxford.ru/wiki/fi
zika

20 Pemrennesamau
http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
21 [IpaBunoJlenna ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-
WNupykruBHOCcTh. KaTynika fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
22 WHJIYKTUBHOCTH B LIETIA ect/28/11/http://school-

HOCTOSSHHOT'O TOKa collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

)il .

g3 | IBnenmecavonykimn. SNC ect/28/11/http://school-

CaMOMHAYKIHHU collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-

OHeprust MarHUTHOTO MOJIS fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

24 | KaTyIIKH C TOKOM. ect/28/11/http://school-

DNeKTPOMarHUTHOECTIONE

collection.edu.ru/https://foxford.ru/wiki/fi
zika
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25

Pemrenuesanau

O0001IeHYE ¥ cCUCTEMAaTU3 AU

26 3HAHUHU 110 TEME
"DnexkTpoauHaMuxa"
97 Konrponsnas padora no reme
"DnexkTpoauHaMuka"
http://nuclphys.sinp.msu.ru/http://class-
KonebarennHas cucrema. fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
28 CBo0OoubIe KOJIeOaHu . ect/28/11/http://school-
I"apmonnueckue konedaHus collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-
Kunemarnyeckoe u AMHAMUYECKOE fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
29 OIMCaHue KoiaedaTenbHbIX ect/28/11/http://school-
NBIKCHUHU collection.edu.ru/https://foxford.ru/wiki/fi
zika
DHepreTudyeckoe ONuCcaHue. http://nuclphys.sinp.msu.ru/http://class-
BriBox fuHaAMUYECKOrO OIMMCAHUA fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
30 | rapmoHWYECKHX KOJIeOaHUH U3 UX ect/28/11/http://school-
HEPreTUYECKOro U collection.edu.ru/https://foxford.ru/wiki/fi
KHHEMATHUYECKOT'O OIMUCAHUS zika
http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
31 | Awmmutyaa u dazaxonedbaHuit ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
zika
TlepHo U YACTOTA KOMeGAHH. h_tt_p://nuclphvs.5|np.msu.ru/http://class- _
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
32 [Teproa manbix cBOOOIHBIX

KOoJIe0aHW MAaTEMATHYECKOTO

ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
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MasiTHHKA.
[TeproacBOoOOAHBIXKOJICOAHUHTIPY
KHHHOTOMAasITHUKA

N,
)

3aTyxatromue KojieOaHusl.

http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

33 BrinyX1eHHBIE KOJICOaHUSI. ect/28/10/http://school-

Pe3onanc collection.edu.ru/https://foxford.ru/wiki/fi
zika
http://nuclphys.sinp.msu.ru/http://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

34 ABTOKOJICOaHUSA ect/28/11/http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
zika

35 Pemenuesamay

VYpoxk-koHpepeHuus

36 "Mexanuyeckue KojaeOanus B

MY3BIKaJIbHBIX HHCTpYMEHTax"

O000I1IIEHNE U CUCTEMATHU3AIINS

37 3HAHWUH 110 TeMe "MexaHndecKkue

koneOanus"
http://nuclphys.sinp.msu.ru/http://class-

ICKTDOMATHHTHEICKOTCOARIS fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

8| . 6p 5 ' ect/28/11/http://school-

OJICOATCILHIMKOHTYD collection.edu.ru/https://foxford.ru/wiki/fi
zika

®opmysa Tomcona. CBsizb h_tt_p://nuclphvs.sinp.msu.ru/http://class- _

AMIUIHTVIEL 3aDs1d KOHLEHCATODA fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

39 YABL 38p3IA KOHA P ect/28/11/http://school-

C aMHHHTYHOﬁ CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

collection.edu.ru/https://foxford.ru/wiki/fi
zika
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http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika

40

3aKOH COXpaHECHHUS SHEPTUHU B
UaeaIbHOM KOJIE0ATEIbHOM
KOHTYpE

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

41

3aTyxarolue IEKTPOMarHuTHbIE
KoneOanus. BeiHyXIIeHHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHUs

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

42

IIepemenHsb1i TOK. Pezucrop u
KOHJIEHCATOP B LIENHU IIEPEMEHHOTO
TOKa

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

43

KaTYI_HKa WHAYKTUBHOCTHU B LICTIN
MEPEMECHHOT'O TOKaA

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

44

3axoH OMa AJis1 SJIEeKTPUYECKON
[ETH TEPEMEHHOTO TOKa

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

45

MouHOCTb IEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
3HAa4YCHUEC CUJIBI TOKA U
HAITPs>KCHUA

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

46

Pe3onaHc B 351eKTpHUECKONILIETTH

http://school-
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http://school-collection.edu.ru/

collection.edu.ru/https://foxford.ru/wiki/fi
zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

47 Pemenuesamay
WneansHblil TpaHchoOpMaTop. http:// S_ChOOI' o
TDOM3BOLCTEO. LEherata I collection.edu.ru/https://foxford.ru/wiki/fi
48 P ; AICTBO, Tiepel 5 zikahttp:/class-
TIOTpCOMCHNE SMTCKTPHICCKON fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
SHEpruu ect/28/11/
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 Kynbrypa ncnonp3zoBanus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOMN
KNU3HHU
50 Pemenuesamay
51 Pemenunesamau
59 KonTponbHas padota no teme
"JJIeKTpOMarHuTHEIE KosieOanus"
http://school-
Mexanudeckue BOJHEL. collection.edu.ru/https://foxford.ru/wiki/fi
53 | XapakTepucTHKN MEXaHUIECKUX zikahttp://class-
BOJIH fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
54 CBolicTBaMEeXaHNYECKUXBOIH zikahttp://class-

fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
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55

3ByK. XapaKTepUCTUKU3BYKA

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

56

Wudpa3Byk U yInbTpa3ByK.
[IymoBoe 3arps3HeHue
OKpY>Karolleu cpeibl

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

57

Pemenueszagau

58

QHGKTpOMaFHI/ITHHC BOJIHBI.
I/IsnyquI/Ie QJICKTPOMArouTHBIX
BOJIH

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

59

SHCpFI/ISI BHGKTpOMaFHI/ITHI)IX
Boira. CBoiicTBa
ANEKTPOMATrHUTHBIX BOJTH

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

60

[IIxana 3NEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3J1eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

61

[TpuHIHITBI paTUOCBSI3U U
TeneBusieHus. Panuonokarusi.
DNeKTpOMarHuTHOE3arps3HEHUEOK
pyxaronieicpe bl

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zorl11.htmlhttps://resh.edu.ru/subj

ect/28/11/
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KonTponbnas pabora no teme

62 "KoaebaHus v BOJIHBI"
Pemenue 3a1a4 Ha npuMEHEHUE
63 3aKOHA MPSIMOJIMHEHHOTO
pacnpoCcTpaHeHUs CBeTa
http://school-
. collection.edu.ru/https://foxford.ru/wiki/fi
Cgert. 3aKOH NPSIMOJIMHEHHOTO ;
64 zikahttp://class-
PaclpoCTpatcHus CBeTa fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
Otpaxenue ceera. [lnockoe .
65 zikahttp://class-
sepkarno. Ceprrieckoe sepkano fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
[Ipenomiienune ceera.
AOCONIOTHBIH B OTHOCUTEIBHBIH m‘m o
HOKA3aTEb TIPETOMIICHHUS, cglIectlon.edu.ru/https://foxford.rUIW|k|/f|
66 zikahttp://class-
TlosHoeBHYTPEHHEEOTPAKEHHE. fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
[IpenenbHBInYrOII0JIHOTOBHYTPEH ect/28/11/
HETOOTPaKCHUS
Pemrenue 3a1au Ha npuMeHEHUE
67 | 3aKOHOB OTpPAKEHUS U
MIPEJIOMJIEHUS CBETA
http://school-
Xon nyudeit B npusMe. lucniepeust collection.edu.ru/https://foxford.ru/wiki/fi
68 ceera. CI0KHBIN cocTaB 0€I0r0 zikahttp://class-

ceera. LlBer

fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/wiki/fizika
https://foxford.ru/wiki/fizika
http://class-fizik.ru/zor11.html
http://class-fizik.ru/zor11.html
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

JIunzel. DoKycHOE pacCTOSTHUE U

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

69 zikahttp://class-
OTTHHCCKA CHIIA THHIBI fizik.ru/zor11.htmihttps://resh.edu.ru/subj
ect/28/11/
http://school-
[TocTpoenue n300paxeHMit B collection.edu.ru/https://foxford.ru/wiki/fi
70 JIMH3aX U UX CUCTEMAX. zikahttp://class-
V BeIMYECHUEINH3BI fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
Pemrenue 3amau Ha mocTpoeHue
71 | wu3oOpaxkeHuil, MoIy4aeMbIX C
IOMOIIBIO JTUH3
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
72 I'maskakonTuyeckascucremMa zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
Pemenne 3amau. IIpenenst
73 MIPUMEHNMOCTH T€OMETPUIECKOMN
OIITUKHU
http://school-
CODOCTE CBETA H METOIEL €6 collection.edu.ru/https://foxford.ru/wiki/fi
74 zikahttp://class-
H3MEpeHIA fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
75 | Jucnepcusicera

zikahttp://class-
fizik.ru/zorl11.htmlhttps://resh.edu.ru/subj
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ect/28/11/

76

WutepdepennusicBera

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

77

KorepeHTHBIC HCTOYHUKH.
VcaoBusg HaOIMOAEHUS
MaKCHUMyMOB U MUHUMYMOB

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

78

Pemenueszagau

79

[TpumenennenHTephepeHum

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

80

Hudpaxkuusicera

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

81

JudpakiuonHas pemeTka.
VcaoBue HAOIOAEHUS TI1aBHBIX
MaKCHMYMOB

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

82

Pemenunesanau

83

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus cBera

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
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zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

84 Pemenuesamay
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
85 CBeTOBBIESIBIICHUS B IPUPOJIE zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
86 O0001IeHE U CHCTEMATH3ALHUSA
3HaHui 1mo reme "OnTuka"
KoHntposbHas paboTta mo Teme
87
«Onruka»
['panuBl TPUMEHUMOCTH MIM o
N collection.edu.ru/https://foxford.ru/wiki/fi
KJIACCUYECKOM MEXaHUKH. 3aKOHBI .
88 zikahttp://class-
ICKTPOMHAMHIKH H IPHHLIATL fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
OTHOCUTCIBbHOCTHU ect/28/11/
http://school-
L — cglIection.edu.ru/https://foxford.ru/wiki/fi
89 zikahttp://class-
HOCHTCIIEHOCTH fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
IIpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeobpazoBanus M{M o
Topenma. Y CI0BHE MPHHHHOCTH. cglIectlon.edu.ru/https://foxford.ru/W|k|/f|
90 zikahttp://class-

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHHU U COKPAIICHUE JJTUHBI

fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
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91

DHeprus u UMITYJIbC
PENSATUBUCTCKOM YaCTHUILIBI

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

92

CBs13b Macchl € 3HEpruen u
UMITYJIBCOM PENSTUBUCTCKOM
YaCTHIBL. DHEPTUSATIOKOS

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

93

PaBHOBeCHOGTGHHOBOGI/BHy‘IGHI/IG

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

94

3akoHcMeleHusIBruHa

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

95

Tunmoreza M. Il;imanka o kBaHTax.
doToHBI

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

96

DHeprust 1 UMITYJIbc(HOTOHA

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

97

®oroaddext. OnbiTe A. T

http://school-
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CroneroBa. 3akoHbihoTOdPekTa

collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

98

YpaBHeHue DUHIITEWHA 11
dbotoarddekra. "Kpacnas rpanuma"
dorordpdekra

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

99

Hasnenue cBera. Onwithl [1. H.
JleOeneBa

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

10

BonHoBEIECBOIICTBAYACTHI]

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

10

Bomnsl ne bpoitns. [InnHa BOJIHBI
ne bpoiinst u pa3mepsl o6sacTu
JIOKAJIU3alHK IBUXKYILEHCS
YaCTHULBI

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

10

KopnyckynsipHo-
BOJTHOBOMTyaJIN3M

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

10

JndppakusIeKTpOHOBHAKPUCTAIT
nax

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi
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fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

ect/28/11/

Crenuduka u3mMepeHui B

http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

10 )

4 Mukpomupe. COOTHOLLIEHUS zikahttp://class-

Heonpenenénnocreii I'eitzenbepra fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/

10

5 Pemenuerpadguyeckuxsanay

10 N

6 Pemennepacu€rupix3anayu

KonTponbHas padoTa no remam:
10 "Ocnossl CTO",
7 "KopnyckynsipHO-BOJIHOBOMN
nyanu3m"
OMnbITE IO UCCIEI0BAHUIO htt ://S.C hool- I
collection.edu.ru/https://foxford.ru/wiki/fi
10 | crpoeHus aroma. i
3 H p zikahttp://class-
NaHeTapHasMoienbaToMaPesepd fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
opaa ect/28/11/
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

10 .

9 [Toctrynateibopa zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
http://school-

11 Buapl cniektpoB. CriekTp ypoBHE# collection.edu.ru/https://foxford.ru/wiki/fi

0 SHEPTUH aTOMa BOJOpPOAA zikahttp://class-

fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
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http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

11 CroHTaHHOE U BBIHYKIEHHOE Sikahtip://class
p: -
1 H3JTyACHHC CBeTa fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
http://school-
11 collection.edu.ru/https://foxford.ru/wiki/fi
5 Jlazep zikahttp://class-
fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
ect/28/11/
Hyxnonnas monens siapa http://school-
o collection.edu.ru/https://foxford.ru/wiki/fi
11 Ieitzendepra-liBanenko. 3apsia u ikahtto://class
[!: -

3 MACCOBOE HHMCIIO A1pa. M30TONbL. fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
PagnoakTuBHOCTE ect/28/11/
3aKoH paIMOAKTHUBHOTO pacraja. http://school-

11 CBoiicTBa HOHU3UPYIOIIETO collection.edu.ru/https://foxford.ru/wiki/fi

4 u3iydeHus. BiausHue zikahttp://class-

PalMOAaKTHBHOCTH Ha KUBBIC fizik.ru/zor11.htmlhttps://resh.edu.ru/subj

opranu3msl. JlozumeTpus ect/28/11/

DHeprusi CBSA3U HYKJIOHOB B siJIpe.

Snepusie cunbl. Jlepexkt maccbl

anpa. Slnepusie peakuuu. nepHeie http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

11 peakTopsl. [IpoGiembr Jikahtto://class

p: -

5 YHpaBIACMOro TEpMOAACPHOTO fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
CHHTE34. ect/28/11/
DKOJIOTHYECKUEACTIEKThIPA3BUTH SIS
JNEPHOWIHEPIeTUKN

11 MerToibl perucTpanuu u http://school-
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6 HCCIICIOBAHUS AJIEMEHTAPHBIX collection.edu.ru/https://foxford.ru/wiki/fi
yactul. OyHIaMEeHTaIbHBIE zikahttp://class-
B3auMoteiicTBus. BaproHbl, fizik.ru/zor11.htmlihttps://resh.edu.ru/subj
ME30HBI U JICTITOHBI. ect/28/11/
IIpencrasnenue o
CranpaptHoiimonenu. Kapk-
TIIFOOHHASIMO/ICTTHaIPOHOB
dusuka 3a nmpeaeIamMu http://school-
11 Crannaptaoit monenu. Témuas collection.edu.ru/https://foxford.ru/wiki/fi
7 Marepus U TEMHAsi SHEPTUsl. zikahttp://class-
EnuncTBOQU3MUSCKONKAPTHHBIMU fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
pa ect/28/11/
http://school-
collection.edu.ru/https://foxford.ru/wiki/fi

11 Oransl pa3BUTUS ACTPOHOMUHU. .

8 3Ha4YCHHE aCTPOHOMHUH M‘M .
fizik.ru/zor11.htmlihttps://resh.edu.ru/subj
ect/28/11/

[TpuMeHNMOCTh 3aKOHOB (PU3UKH http://school-
11 1J1s1 OOBSICHEHUSI TPUPO/IBI collection.edu.ru/https://foxford.ru/wiki/fi
9 KOCMHYECKHX O0BEKTOB. zikahttp://class-
MeToapIacTPOHOMUYECKHUXUCCIIET0 fizik.ru/zor11.htmlhttps://resh.edu.ru/subj
BaHUii ect/28/11/
12 CoBpeMeHHbIE ONITUYECKHE
0 TEJIECKOTIbI, PAAHOTEIECKOIIbI,
BHeaTMoc(epHasi aCTpOHOMHUS
12 Bun 3Bé31H0T0 HeOa. Co3Be3us,
1 SIPKHE 3BE3IBI, TNIAHETHI, NX
BHJIUMOE JIBHKEHUE
12 Conneunas cucrema. CoHIE.
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CoyHeuHast akTUBHOCTE. MIcTOUHHUK
sHeprun CoJiHIIa U 3BE3T

3BE3bI, UX OCHOBHBIE

12 | xapakrepuctuku. [narpamma

3 "CreKTpaJbHbINA KJIacc —
CBETUMOCTB"

12 | 3Be3apIrIaBHONIIOCIEIOBATEIHHOC

4 TH
BuyTtpenHnee cTpoeHue 3BE3 .

12 CoBpeMeHHbIE NPEACTaBIEHUS O

5 IIPOUCXOXKACHUN U 3BOJIIOLIUU
ConHua u 3B€37.
DTanbbKU3HU3BES

12 Mneunsiii [1yte — Hama

6 lNanaktuka. TUnbl ranakTHK.
UEpHbIe IBIPHI B APaX TATaKTHK
Bcenennas. Paciumpenne

12 | Bcenennoii. 3akon Xa00ma.

7 Teopus bonpmoro B3peIBa.
PenukroBoe nzmyuenue

12 MacmrabnasictpykrypaBcenennoit

8 . MeraranakTuka

12 Hepeménnsie mpoOieMbl

9 actpoHomuu. torosas
KonTponbhas padora

13 Pu3NYECKU IPAKTUKYM 110 TEME

0 "UccnenoBanne MarHuTHOTO MOJIst

HOCTOSSHHBIX MarduTtoB" M




"UccaenqoBaHue CBOMCTB
(dheppoMaraHeTukoB" MU
"UccnenoBanue AeHCTBUSI
MTOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uinu
"M3y4yeHue 3aBUCUMOCTH CHJIbI

13 Amriepa OT cuibl ToKa" WiH
"OnpeneneHne MarHUTHOM
MHIYKIIMY Ha OCHOBE U3MEPEHUSI
cuiibl Amnepa"

@uU3NYECKU IPAKTUKYM 110 TEME

13 "HccnenoBaHue sIBIEHUS

5 3JIEKTPOMArHUTHON UHIYKIUU"
unu "OnpeneneHue HHAYKITTU
BUXPEBOI'0 MarHUTHOTO NoJisA"
@uU3NYECKU NPAKTUKYM II0 TEME

13 "HccnenoBaHue sIBIEHUS

3 camonnaykiuu" i "Coopka
MOJIETH JIEKTPOMArHUTHOTO
reseparopa”

@u3NYECKU NPAKTUKYM 110 TEME

13 | "H3mepenue nepuoaa CBOOOTHBIX

4 KoJeOaHui HUTSIHOTO U
MIPYXUHHOTO MassTHUKOB"

13 @uU3NYECKU NPAKTUKYM IO TEME

5 "[IpeobpazoBaHue YHEPTUHU B

IPYKUHHOM MasiTHUKE"




13

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes MocIeJ0BaTeIbHO
COeTMHEHHBIE KOHIEHCATOP,
KaTyIIKy U pe3ucTop" win
"NccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

13

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

13

du3nuecKuil MPakKTUKYM 110 TeMe
"N3mepenue nokasarens
MPEJIOMJICHHUS CTEKJIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOI0 3epKaja U
JUH3BI"

13

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHUSI OT
BellecTBa (Ha MpUMepe KUIKUX
nuH3)" nnn "U3mepenue
(hOKYCHOTO pacCTOSIHHS
paccenBarOnIMX JUH3"

14

Pu3nUeCKUil IPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEepEPEHIINH U TOJSIPU3ALIH
cBeTa"

14

Du3HYECKUil IPAKTUKYM 110 TEME




"OnpenesieHUe UMITYJIbCA U
SHEPTUU PEIATUBUCTCKUX YACTHII
(o pororpadusm TpexoB
3apsSKEHHBIX YACTHI] B MArHUTHOM
nose)"

14

Du3nYECKU MPAKTUKYM 10 TEME
"U3mepenue nocrosinnon [nanka
Ha OCHOBE HCCIIE0BAHUS
dotordpdexra" wim
"HccnenoBanue 3aBUCUMOCTU
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
Pa3peKEeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHNE
noctosiHHoM Punbepra"

14

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue painoakTHBHOTO
(hoHa ¢ UCTIOJIb30BAaHUEM
nosumerpa" ninu "U3ydyenue
MOTJIOIIEHUS OeTa-yacTuIy
AITIOMUHHUEM"

14

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOnroaenus 3BE31HOr0 HEba
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JUIsl OTIPEECIICHHS
ITOJIOKEHUS HEOSCHBIX 00BEKTOB




Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBEpHOTO MOTYIIapUst
U SpKue 3BE3bI" WIN
"Habmronenus B Teneckorn JIyH#I,
IUJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

O0001IeHrEe U cUCTeEMaTU3 AU
3HaHui. Ponb puszuku u

14 ACTPOHOMHUHU B SKOHOMHUYECKOIA,

6 TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOHN cdepax JAesaTeTbHOCTH
YyeJIoBeKa
O06o01eHue 1 CuCTeMaTH3 AU

14 | 3nanwuii. Ponb u MecTo pu3nku u

7 aCTPOHOMUU B COBPEMEHHOU
HAay4YHOU KapTHUHE MUpa
O06o001IeHe B CUCTEMaTH3 AU
3HaHui. Ponb ¢uznueckoil Teopun
B (hopMupOBaHUY TIPEICTABICHUIMA

14 0 (pusmueckoi KapTHUHE MHUpa,

8 MecTO (PU3MYECKON KapTHHBI MHUpa
B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOE

14 O0o0011IeHNE U CHCTEMATH3ALIHS

9 3HaHui 1mo reMe "Kunemaruka"

15 O0001IeHe B CUCTEMATH3 AU

3gaHuil o teme "Kunematuka'"




15

O0001IeHre U cUCTeEMaTU3aIUs
3HaHui 1Mo teme "Jlunamuka"

O0001IeHYE ¥ cCUCTEMATU3 AU

15 . "

5 3Hanui mo reme "Cratuka
TBEpaoro tema"

15 O00011IeHIE U CUCTEMATHU3ALIIS

3 3HAHUM 110 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKe"
O0001IeHrEe U CUCTEMATU3AIUI

15 3HaHui 1o teMe "OCHOBEI

4 MOJICKYJISIPHO-KUHETHYECKON
teopun"

15 O0001IeHrEe U CUCTEMATU3AIUI

5 3HaHuit no treme "TepMoauHaMuKa.
TemnoBsieMamuue!"
O0001IeHre U CUCTEMAaTU3 AU

15 | 3Hanwmii no Teme "ArperaTHbie

6 COCTOSIHUS BEIECTBA.
dazoBblenepexobl”

15 O0001IeHre U CUCTEMAaTU3aIU

7 3HaHUH MO TeMe "DIEeKTPUIECcKoe
mone"

15 O000I11IeHIE U CUCTEMATU3AIUS

8 3”gauuit mo teme "TlocTOSTHHBIN
JIEKTPUIECKNN TOK"

15 O000I11IeHIE U CUCTEMATU3AIUS

9 3HaHui mo reme "Toku B

pa3nnuHbIX cpenax”




O0001IeHre U cUCTeEMaTU3aIUs

16 . "

0 3HaHU 10 TeMe "MaruurHoe
noje"

16 PesepBHelil ypok. O000IICHHE 1

1 cUCTeMaTH3alusl 3HaHUH 110 TeMe
"DnekTpoMarHuTHas UHAYKIuUs"

16 PesepBHelit ypok. O000IICHHE 1

5 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"MexaHnnyeckue Kojieoanus"

16 Pesepubiil ypok. O600611eHIE 1

3 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JyeKTpOMarHuTHEIE KosieOanus"
Pesepubiil ypok. O600611eHIE 1

16 | cucremaru3arys 3HAHUH 110 TEME

4 "MexaHuYeCcKue 1
AJEKTPOMAarHUTHbIE BOJIHbI"

16 PesepubIil ypok. O6006111eHIE 1

5 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"OnTuka"

16 PesepubIiil ypok. O6006111eHIE 1

6 CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"OcnoBsl CTO"
PesepBHelIit ypok. O6001IeHNE U

16 | cucremaru3amys 3HAHUH 110 TEME

7 "KopryckynsipHO-BOJTHOBOU
Tyau3m"

16 | PesepBHslil ypok. O000IICHNE U

8 CHCTEMATH3AIHs 3HAHUI 10 TEME




"®usuka atroma"

PesepBHelil ypok. O000IICHHE 1
16 CUucreMarmu3anuia 3HAHUH 10 TeME

1
9 "du3uKa aTOMHOTO s1/Ipa U
3JIEMEHTAPHBIX YACTHUIL"
17 PezepBHblit ypok. O6001eHue 1
0 CHCTEMAaTH3aINs 3HaHUH T10 TEME 1
"OnemMenTh! acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 17 16
IMPOT'PAMME 0




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

» dusuka, 10 knacce/ KacsssaoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» ®usuka, 11 kimace/ Kacesaos B.A., O61mecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe ob6mectBo «M31aTenbcTBO
«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

. ®usuka. YraoyoneHusiit ypoensb. 10 kiacc. Meroguueckoe nmocooue
KacpsanoB B.A.

2. ®usuka. Yriuy0OaeHHbl ypoBeHs. 11 kinacc. Metoaudeckoe nocooue
KacpsHoB B.A.

3. ®usuka. bazoBblii u yrinyoneHHsli ypoBHu. 1 Oknacc.Jlunaktuaeckue
martepuaibl Mapon A.E., Mapon E.A.

4. ®duzuka. ba3oBslit u yriuyoneHnHbiit ypoBHu. 1 1kmace.JlunakTuaeckue
martepuaiibl Mapon A.E., Mapon E.A.

5. ®usuka. YriuyoseHHsil ypoBeHb, 10 knacc. KonTposabHbie paboThI K
yueOHuKky B. A. KacssinoBa. (aBTopsl: B.A. Kacesnos, JI. I1. Momeiiko, E.D.
Pat6uip).

6. ®usuka. YriuyosieHHbIN ypoBeHb, 11 kinacc. KoHTposabHbIe paboThI K

yuebHuky B. A. KacbsnoBa. (aBTopsl: B.A. Kacesnos, JI. I1. Momeiiko, E.O.



Pat6wmip).

7. Ilpaxktuxkym o ¢usuke B cpeanent mkomue: umakt. matepuan: [Tocodue mis
yuurens / JLU. Aauudepos, B.A. bypos, FO.W. Jlux u ap. M.: IIpocBemienue.

8. du3NUECKUil MPAKTUKYM JIJIsl KJIACCOB C YIiIyOJIeHHBIM U3yuYeHUEM (PU3UKH /
ITon pen. FO.M. luka, O.®. Kabapauna. M.: IIpocpenienue.

9. Tumenko JI.B. Ypoku-mpakTukymsl o pusnke B IpoduiIbHOMN IIKOJIE.
HestenpHOCTHBIN TIox0 // COOpHUK TPYI0B HOKIaI0B Beepoccuiickoro
cbe3na yuureneit pusuku. M.: MI'Y, 2011. C. 57-59.

10. ImutpueBa O.A. THHOBaMOHHBIN NOAXO/I K PEMIEHUIO 3a7a4 U
1abopaTOpHOMY MPAKTUKYMY B Kypce GU3UKH cpeaHei mKobl: Jlucc. ... KaH.
nen. Hayk. CI16.: PTTIY um. A.W. T'epuena.

11. Ilepsrimmua H.B. Meroanka npoBenenust Pu3nyeckoro NpakTuKyma B
KJIaccax ¢ yriIyOJI€HHBIM U3yuyeHHEeM (PU3UKH C YYETOM YPOBHEBOM
muddepenumanuu: Jucc. ... kaua. nea. Hayk. Apxanrensck: [IT'Y um. M.B.
JlomoHoOCOBa.

12. TIpakTukyM 1o Gpu3mKe A1 MpoPUIbHON HIKOIBI: Y4eOHO-METOANUECKOE
nocobue / .B. I'pebenes, O.B. Jlebenera, C.B. Ilonymkuna, B.H. IToptHoB. H.
Hogropoa: Huxeropoackuii rocynusepcuret, 2014. 93 c.

13. JIebenena O.B. Onenka 3¢ PpeKTUBHOCTH yueOHO-HUCCIIEI0BATEIbCKOM
nesitenbHocTH // BectHuk Huskeropoackoro ynusepcurera um. H.H.
Jlo6auerckoro. Cepust Conmanbubie Hayku. 2014. Ne 3(35). C. 190-196.

8. Nunaktuueckuii Mmatepuan nox peaakuueit A.A. Ilokposckoro. [IpakTukym



1o u3uKe B CpeaHEH MIKOJIe.

9. Munaktnyeckuid Matepuan noj pegakuueit G. T. [Tonosa. [IpakTukym mo
¢bu3uKe B CpeAHEH MIKOJIE.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHN
HUHTEPHET
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