MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunuctepcTBo 00pasoBanusi Kuposckoii 00/1acTu

AavunaucTpanus ropoaa Cio00ackoro

MKOY COMHI Ne7 r. C1000ackoro

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBoaurens [HIMO 3amecTtuTenb qupekropa  JupekTtop
€CTECTBEHHBIX HAayK o y4eOHO-

BOCIIUTATEILHOU paboTe O

[Ipuka3 Ne 169-O/1 ot «29»
08 2023r.

Cumonosa T.JI.
[Tporoxon Ne 1 ot «28» 08
2023 r.

Tapamnuna C.B.

PABOYAS ITIPOTPAMMA
(ID 3615701)

yueOHoro npeamera «®u3uka. Yriay0aéHHbIA YPOBEHb)

1151 ooyuarommmxcest 10 — 11 kiraccos

Ciaoodonckoi 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWNM W TPeOOBaHWI K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObnoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoii ~ denmepanuu,  peaqu3yIOMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Impolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMXCH.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kKypca (U3MKH YrayOJEHHOTO YpPOBHS TO3BOJSIET PEaM30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs Oo0pa3oBaHUs B
OpraHm3anusx MpoPEeCCHOHATBHOTO OOpa30BaHMS MO PA3IUYHBIM  (U3HUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1m0 (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/I.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAaHUPYEMBIC pe3yJIbTaThl OCBOCHHMS Kypca (PU3MKKM Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0J1aM 00YUYEHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIA XapakTep U MOXKET OBbITh
WCITOJIB30BaHA YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUSI CBOUX pabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH M
MPEIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IUYHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojilaBaHuio (U3UKU Ha YriayOJIEHHOM YpPOBHE TMpPHU YCIOBUU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HHIkoapHbIN Kypc (QU3HKK — CHCTEMOOOPa3yIOINI
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM ONpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0y4aromerocsi, B (POpMHUPOBAHUE YMEHUN MPUMEHSATH HAy4YHBIN
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 uenocmmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (u3MYecKux Teopuid. BenymuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus TpeanonaraeT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOWIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. yia Gusnku peanusanus 3TUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU HU3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanm3anuyd  (U3MUECKOrO0 TMpakTHKyma. B mepBoMm cioydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBol MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa30BaTEIbLHOTO MPOIlecca UCXO/IA U3 OCOOEHHOCTEH MOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliefia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HU, TPEOYIOIKe BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHNEe WHTEpPECa € CTPEMJICHUS OOYYaromuXxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTra M3y4YEeHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHUIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3MKU Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 1JI1 OOBSICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCJIOBUSAM 3ajlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSATEJIPHOTO IIJIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodhecCHuoHATBLHON IS TENHHOCTH, 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 CIIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

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

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCONIIOTHO TBEpAOE TENO0, HJeajbHasl >KUJKOCTh, HACAJbHBIA ra3, TOYEUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHne Ccwibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

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

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEpUATIBLHON TOUYKU OT BPEMEHHU U HX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApS/IOB, LICMHbIE, IIecTepéHYaThle W peMEHHBIE MepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi Mpu MPpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)XEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

W3yyenue [ABWKEHHS Tella, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHOjia OOpalleHHsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOUYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKOU IHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C TOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBbl KaK CPEHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boraucienne paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

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

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

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

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUsi «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue U KoHAeHcanusa. lcnapeHue W KumeHue. Y JaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO N0JIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIIOCKOrO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEIbHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsixkenue U u 9J1C E.

3akon Oma 1Jid yyacTka IeMu.

DnexkTpudeckoe COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBbI W TUIOIIAAM MONEPEYHOTO CEUCHMUS.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmia Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HATIPSYKEHUS.

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

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

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COMPOTHUBJIEHUS TPU TOCTOSSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS JJI  JIaMIIb
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: HOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, I pOBas 1abopaTopus.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAIOIIEH Cpeibl,
yTHIn3anus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KANMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHUE HAaHOMATEpHAIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra30B, KUJAKHE KPUCTAIUIBI, JIEKTPUUECKHUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJIOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KJIACC

Paznen 4. daekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKu, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJl MPU ABUKEHUU B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHMEe CAaMOMHTYKIIWH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXHUHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJOM CHITbI TOKA B KOJ1€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs] W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

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

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

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

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaOmronenune nuatephepeHunn 1 1udpakiinu MEXaHUueCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CioxkHBIA cocTaB 0€l0ro cCBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUU U OTHOCUTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Paznesn 6. OCHOBBI CIeHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornornierre (pOTOHOB MPHU MEPEX0/ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnasst Mmonens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3inydyenus. Jlozumerpusi.

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

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgaptHol Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpuKkinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnmus, sSpKkue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM IIOCIEIOBATEIBLHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApAX
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUHN (U3NUYSCKUX BEIUUYNH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIUMH
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NO3HaHUA: SBICHWE, Hay4yHbId (DAKT, TUNOTE3a, (PU3MYECKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpone, KoyieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpPUCTAIUINYECKAsk CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusuka»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TpaXJAHCKOM  MO3UIMM  OOydYaromierocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpaBlIeHWH B  00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTH C  COIMAJIbHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg ICTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOD Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4EHUs (QU3UKU OCYLIECTBISITh MPOEKTHYIO M HCCIIEIOBATEIBCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue JeMicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabarpiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHMS 1O (QU3NKE B TMPAKTHYECKYIO OO0JaCTh
KA3HEICSTEIbHOCTH;

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

Pabora c nnopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUSA IO HUX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

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

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OATHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCioBUS (TpaHMIlbl, O0JACTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
HCIIOJIB3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIuH, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXAHWYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMITyJIbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMIoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME 4YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

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

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

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

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MYECKUMHU NpPOLECCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble COcOObl paboThl ¢ MHpOopManuen (GpusnIecKkoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xonmy oOyuenust B 11 Knacce mpelMETHbIE PE3YJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MUpa, POJib aCTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUHUAIBHOM TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
busuku, poib (puszudeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojene (u3nyeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasTHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJIJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DJHEPTUs,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bl: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOr0 TPy/a MPU MPOBEICHUHN UCCIEA0BAaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MYEeCcKO MOJIENbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHUM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MpOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jMyYHble CocoObl paboThl ¢ HH(popManuen (GU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALNU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U NI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIbI, PALIMOHATIBLHO PACIPENCTATh EATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.



TEMATHYECKOE ITJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunblif MeTo1 MO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TerioBbie MaITMHBI 20
33 ArperatHble cocTosiHUS BelecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOSTHHBIN NIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazgeny o4
Pazgen 5. ®U3HUECKHA MIPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe mnose 14
1.2 DNeKTpOMarHuTHAas MHIAYKIHS 13 1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
23 MexaHnueckue U NeKTPOMarHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBrel CTO 5 1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 OuznyecKkuil NPakTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPH
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
. ®usuka — QpyHIaMeHTAIbHAS HAyKa O . http://nsportal.ru - cormansHas cetb
npupore PpabOTHUKOB 00pa30oBaHUs.
, HayuHblil METO/ [IO3HAHUS U METOJBI . http://markx.narod.ru/pic/ - ¢pusuka B
UCCIeIOBaHMs (PU3MYECKHX SBICHUH HIKosIe.
DKCHEPUMEHT U TEOpHs B IIpoLiecce http://festival.1september.ru/articles/ -
3 no3HaHus puposl. Habmonenne u 1 (becTuBank nejaroruecKix
unei«OTKPBITHIA YPOK».
9KCIEPUMEHT B (PU3HKE
http://www.fizika.ru/ - cait mst
4 Crioco0Ob! u3MepeHus (PU3NYECKUX BETUYUH 1 yunTesneil GU3MKY U NX yIEHUKOB.
AOcCom0THAsS U OTHOCHUTEIIbHAS http://www.physics.ru/ - maTepuas
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 1o ¢usnke.
BEITMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto www . ege .edu.ru -
6 ¢u3nkH B OPMUPOBAHUHN COBPEMEHHOM 1 uH(popManmonHsli mopran ET'D.
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH
Mexanudeckoe nBmxenue. Cucrema http :// school - collection . edu . ru/ -
7 orcuera. OTHOCHTEIIBHOCTH MEXaHUYECKOTO 1 enunast komiekuus LOPos

newkeHust. [Ipsmast u oOpaTHast 3a1a9n
MEXaHUKH




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
IIPOEKLIMU Ha ocu KoopauHat. Tpaexkropus.

bubnuorexa POUI (resh.edu.ru)

"Kuunemaruka"

8
ITepemenienue. Ckopocts. X npoekunu Ha
OCH KOOpJIUHAT
PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE. http://nsportal.ru - cormansHas cetb

9 I'paduueckoe onucanue paBHOMEPHOTO pabOTHHKOB 00pa30BAHMSL.
IPSIMOJIMHEHHOTO JBUKCHUS
CroKeHHe TIepeMeIIeH il 1 CKOPOCTEi. http://markx.narod.ru/pic/ - ¢pusuka B

10 IIKOJIC.

Pemenue 3amau
HepaBHoMepHOe jBHKeHMe. MrHOBEHHas http://festival.1september.ru/articles/ -
11 ckopocTk. Yckopenue. [IpsMonuHeiinoe q’eCTHBaHI’ HEAATOTHECCKHX
Ui «OTKPBITBIIA YPOK».
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
['padryeckoe onucanue MpAMOJIUHEHHOTO http:/iwww.fizika.ruf - cair ans

12 yauteneid GU3NKHA U MX YUYSHUKOB.
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHne. Y CKopeHue http://www.physics.ru/ - maTepuass

13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD 1o usmke.

KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku
JIBukeHue Tena, OpOIIEHHOTO MO YTIIOM K WWw . ege .edu.ru -

14 TOPH30HTY uHQopMaroHHbIi moptan EI'D.
KpuBonuneiinoe npuxenue. /[Bnxenue no http :// school - collection . edu . ru/ -
OKPY>KHOCTH. YTIIOBast ¥ JINHEHHAsI eqmHas komrekuus LOPos

15 ckopoctb. [leprnoa u yacrtora.

[leHTpOCTpEMUTENBHOE U MTOJHOE
yCKOpeHue

16 KonTtponbHas pabora o Teme




IIepssbiit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

http://nsportal.ru - counanbHas ceTb
paboTHHUKOB 0Opa3oBaHMsL.

17

OTHOCUTENbHOCTH [ anuies.

HeunepnuanbHble CUCTEMBI OTCUETA

Cua. PaBHOJIeiicTBYIOmas cua. Bropoit http://markx.narod.ru/pic/ - ¢pusuka B
18 IIKOJIC.

3akoH Herotona. Macca

http://festival.1september.ru/articles/ -

19 B3anmoperictue ten. Tperuii 3akoH (becTHBAIb MeIArOrMYecKuX

Hrerorona Ui «OTKPBITBIIA YPOK».

TIpWHIT CYTepHO3HIMHT CHiL. Pemmerne http://www.fizika.ru/ - caiit ms
20 yuureneit QU3UKH U UX YICHUKOB.

3aj71a4 Ha MpUMeHeHue 3akoHoB HproToHa

3aKOH BCEMUPHOTO TATOTEHUS. http://www.physics.ru/ - maTepuas
21 OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U 1o (usuKe.

WHEPTHOU MaccChl

Cuna TSKeCTH U yCKOpEeHHE CBOOOIHOTO wWww . ege .edu.ru -
22 najerns uHpOopMaIMOHHBIH opTan EI'D.

JIBroxeHure HeOECHBIX TEN U UX http :// school - collection . edu . ru/ -
23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas equHast koiekuus [OPos

KOCMHYECKasi CKOpOCThb. 3aKoHbl Keruepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena buGmnorexa POLL (resh.edu.ru)

Cwita tpenus. [Ipupona v BUABI CUl TPEHHUSL. http://nsportal.ru - counanbHas cetb
25 JIBH>KEHUE B )KUIKOCTHU U ra3e ¢ YYETOM pabOTHHKOB 00PAa30BaHMSL.

CHUJIbI COIPOTUBIICHUSI CPEIBI

Japnenue. [uapocraTuyeckoe JaBieHUeE. http://nsportal.ru - counansras cets
26 pabOTHUKOB 00pa30BaHHsI.

Cuna Apxumena




AbGcomotHo TBepaoe Teno. [loctynaTensHoe

http://markx.narod.ru/pic/ - ¢pusuka B

27 HIKOJIC.
Y BpallaTesIbHOE JBUKEHNE TBEPAOrO Tella
http://festival.1september.ru/articles/ -
BpaieHus. [1neqdo cuiibl uae«OTKPBITHIH YPOK».
CrioxeHue cuil, MPUIOKEHHBIX K TBEPIOMY http://www.fizika.ru/ - caiit ms
29 teny. LleHTp TsxecTu Tena. Y eiaosus yuuTesnel QUMK U UX YICHUKOB.
paBHOBeCHUs TBEpJOTo Tena. Buabl
paBHOBECHUS
http://www.physics.ru/ - maTepuas
30 Pemenue 3agau 1o (usuke.
31 KonrtponbHas pabora no reme "JIluHaMuka.
Craruka tBepaoro rtena"
HNMnynec MmaTepuabHOW TOUYKH, CUCTEMBI http://nsportal.ru - counansHas ceTb
30 MaTepualbHBIX TOUEK. LIeHTp Macc cucTeMbl PabOTHHMKOB 0OPA30BAHISL.
MaTepuaibHbIX Touek. Teopema o
JBUKEHUH LIEHTPA Macc
HNmnynbe cuiibl 1 K3BMEHEHHWE UMITYJIbCa http://markx.narod.ru/pic/ - husuka B
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. HIKOJIE.
PeakTuBHOE ABUXKEHUE
MOMEHT UMITYJIbCa MATEPUATBHON TOUKH http://festival.1september.ru/articles/ -
34 [IpencraBienue o COXpaHEHUH MOMEHTA (beCfHBam’ ne;[afor HaCCKHX
uneii«OTKPBITHIA YPOK».
MMITYJIbCa B LIEHTPAJIbHBIX TOJISAX
http://www.fizika.ru/ - caiit mst
35 Pewenne 3anau yuuTesneil QU3MKU U UX YICHUKOB.
36 PaboTa criibl Ha MaJIOM M Ha KOHEYHOM http://www.physics.ru/ - matepuas




nepemeniennn. [ padpuueckoe
npejicTaBieHue paboThl CHITbl. MOIIIHOCTh
CHUTBI

1o (pu3uKe.

Kunernueckas sneprus. Teopema o0

www . ege .edu.ru -

37 U3MECHEHMH KHHETUYECKON DHEPIUU MHpOpMaMOHHBIA nopran EI'D.
MaTepUaJIbHOU TOYKU
IToTeHnManbHEIC U HENOTESHIIMATBLHEIC CHIIEI. http://nsportal.ru - cormansHaas cetsb
38 [MoTennmansHas 3ueprus. Bropas pabOTHHKOB 0Opa30BaHMS.
KOCMHUYECKasi CKOPOCTh
Tperbs kocMudeckast ckopocTb. CBs3b http://markx.narod.ru/pic/ - pusnka B
paboThl HENOTEHIMATIBHBIX CUJI C IIKOJIE.
39 W3MEHEHHUEM MEXaHUYECKOM dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
VIpyrie u Heynpyrue CTOIKHOBEHHS. http://festival. 1september.ru/articles/ -
40 Vpasuenue bepHym 1uis uieanbHOM ectuBaib nearornyeckux uaek
KHIKOCTH «OTKpBITBII yPOK».
41 KonrtpomnbHas padorta no Teme "3aKoHbl
COXPaHEHHUs B MEXaHHKe"
PazButHe npeacrasieHuit o npupoje http://nsportal.ru - counanbHas cetb
42 termtoTel. OcHoBHBIE mojtokeHnss MKT. PabOTHUKOB 00pa30BaHMA.
Juddysus. BpoyHoBckoe ABMKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U http://markx.narod.ru/pic/ - ¢pusuka B
43 TBEPBIX TeN. XapaKTep ABUKEHUS U HIKOJIC.
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA
Macca 1 pa3Mepbl MOJICKYI (aTOMOB). http://festival. 1september.ru/articles/ -
44 Konmuuectso Bemectsa. [locTosHuas becTuBaTE NE AT OTIIECKHX

ABoraapo

uneii«OTKPBITHIA YPOK».




Temneparypa. TermioBoe paBHOBECHE.

http://www.fizika.ru/ - caidt ns

45 i
IIkana Lembcns yuuTesnel GU3UKU U UX YICHUKOB.
http://www.physics.ru/ - maTtepuas
46 Pemienue 3amau o dusmke.
www . ege .edu.ru -
47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI HHpOpPMaIMOHHBI nopTan EID.
Vpasnenue Memeneesa-Knaneipona. http :// school - collection . edu . ru/ -
48 ennHas komwiekus [IOPos
Pemenue 3amau
49 AbGcomoTHas TeMieparypa. 3aKoH bu6mmoteka POIII (resh.edu.ru)
JlaneTOoHA
M30TPOLIECCHI B HJICATHHOM Ta3e ¢ http://nsportal.ru - cormansHas cetb
20 paboOTHUKOB 00pa3oBaHUS.
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
Tpadieckoe MpeICTaBIeHNE http://markx.narod.ru/pic/ - ¢pusuka B
51 _ IIKOJIE.
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obdapa
http://festival.1september.ru/articles/ -
52 OcHoBHOe ypaBHeHnne MKT (becTuBauh nEarorneckux
uneii«OTKPBITHIA YPOK».
http://www.fizika.ru/ - caiit mst
53 Pemenue 3amau yaureneit QU3NKH U UX YICHUKOB.
http://nsportal.ru - cormansHas cetb
CBs13b a0COTIOTHOU TEMIEPATYPHI paboTHHUKOB 0Opa3oBaHMsL.
54 TEPMOJAUHAMUYECKON CUCTEMBI CO CPEIHEU http://markx.narod.ru/pic/ - ¢puzuxa

KMHETUYECKOU dHEprueH mocTynaTeaIbHOro
TEIUIOBOTO ABMKECHUS €€ 4acTHI]

B IIIKOJIC.




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

> teme "OcHoBbl MKT"

KonTtponpHas padora o teme "OCHOBBI

56
MKT"

TepMoauHamMuyeckasi cuctema. 3ajilanue http://nsportal.ru - cormansHas cetb

BHeIIHUX ycioBuil 1t TJ[ cuctemsl. paboTHHKOB 00pa30BaHHSL.
57 BHeniHue u BHyTpeHHHE TapaMETPBhI.

[Tapametpsl T/ cuctemsbl Kak cpeaHue

3HAUEHUs BEIMYUH, ONMCHIBAIOIINX €€ Ha

MHUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH. http://markx.narod.ru/pic/ - pusnka B
58 Camonpoun3sBodbHas penakcanus TJ] IIKOJIE.

CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

Mojienb HIeanrbHOTo Ta3a B http://festival. 1september.ru/articles/ -

59 TEPMOJMHAMHUKE. Y CIIOBHSI IPHMEHUMOCTH q’eCEHBam’ HEAATOTIHEECKHX
Toit MOTeNH naeH«OTKPBITBINA YPOK».

60 Vpasuenue Meneneesa-Knaneiipona u http:// W.fizika.ru/ - CaiT A1
BBIPAXEHUE JUIsl BHYTPEHHEW dHEPIruu yuureseit GUINKM U HX Y4CHHKOB,
BelpaskeHnue 11 BHyTpEHHEN DHEPTUn http://www.physics.ru/ - matepuasl

61 OJTHOATOMHOI'O MI€AJIbHOI'O Ta3a. 1o ¢usnke.

KBazucrtarnueckue u HecTaTUYECKHE

MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE. www . ege .edu.ru -
62 Brruucnenue pabotsl o rpaduky npoiecca uH(opmanroHHbli nopran ET'D.

Ha pV-nuarpamme

Temonepeaada Kak crmoco0 N3MEHEHUs http :// school - collection . edu . ru/ -
63 BHyTpeHHel sHeprun T/I cucteMsr Oe3 eaunnast koyuiekuus LOPos

coBepILIeHHs pabOThI




bubnuorexa POUI (resh.edu.ru)

64 KoHBek1s1, TermionpoBOAHOCTE, H3ITYICHHE

KomnuectBo temnorsl. TemoéMKOCTh Tea. http://nsportal.ru - conuansHas ceTh
65 VenbHas ¥ MOJIAPHAs TEILIOEMKOCTH PabOTHHKOB 0OPA30BAHHSL.

BEIIIECTBA. Y AeTbHAs TEIUIOTA CTOPAHUS

TOTLIINBA

PacuéT KOJIMYeCTBa TEILIOTHI NPH http://markx.narod.ru/pic/ - ¢pusuka B
66 IIKOJIC.

TETUIonepe1aue

TTousiTre 06 aTMabaTHOM TIpolecce. http://nsportal.ru - cormansHas cetb
67 . pabOTHHKOB 0Opa30BaHMS.

[1epBbIii 3aKOH TEPMOMHAMUKA

KonnuecTBo TeminoTel ¥ paboTa Kak Mephl http://markx.narod.ru/pic/ - pusnka B
68 U3MEHEeHUs BHyTpeHHel snepruu T /] IIKOJIE.

CHCTEMBI

BrTopoif 3aKOH TepMOIMHAMUKH UL http://festival. 1september.ru/articles/ -
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX MPOIIECCOB. q’eCTH(B)am’ HEAATOTIHEECKHX

NACH«VUTKPBIThIN OK».

HeobOpaTumMocTs IPUPOTHBIX TIPOIECCOB A p yp

[TpuHIKTIBT 1€HCTBUS TETUTOBBIX MAIIIKH. http:/fwww.fizika.ru/ - caiir as
70 KHZ[ y‘lHTeJ’IefI CI)I/ISI/IKI/I " UX YUCHHUKOB.

MakcumanbHoe 3uauenue KT, uk http://www.physics.ru/ - maTepuas
& KapHo 1o Gpu3uKe.

www . ege .edu.ru -

72 Pemenne 3anau uHpOpManHoHHbIH opTan EI'D.

DKOJIOTUUECKHE aCIIEKThI UCITOJIb30BaHUS http :// school - collection . edu . ru/ -
73 TEIUIOBBIX ABUraTesei. TemioBoe emunas kosviekuus [{OPos

3arpsi3HEHUE OKPY)KAIOMICH CpelIbl




bubnuorexa POUI (resh.edu.ru)

74 Pemenue 3agau
O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110 http://nsportal.ru - couuanpHas ceTh
75 teme "Tepmonunamuka. TemioBsle PabOTHHKOB 0OPA30BAHHSL.
MaIuHbI"
76 KonTponbhas pabota no teme
"Tepmonunamuka. TemioBbie MaTUHBL"
[TapooGpa3oBaHre U KOHICHCAITUS. http://nsportal.ru - counanbHas ceth
177 Hcnapenne u kunenue. Y geiabHast TEIoTa pabOTHHUKOB 00Pa30BaHMSL.
napooOpa3oBaHus
HacplilienHbie 1 HEHACHIIEHHBIE MAPBI. http://markx.narod.ru/pic/ - ¢pusuka B
KauecTBeHHas1 3aBUCMMOCTD IUNIOTHOCTH U LIKOJIC.
JaBJICHUSI HACBIIIEHHOTO Mapa OT
78 TEMIEPATYPhI, UX HE3ABUCUMOCTH OT
00BEMa HACKHIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATyphl KUTICHUS OT JAaBJICHUS B
KUJTKOCTH
http://festival.1september.ru/articles/ -
79 BrnaxnocTs Bo3yxa. AGcomoTHas u eCTHBAIH TIeAArOrHIECKIX
OTHOCHTEJIbHAS BIAKHOCTh H1eii«OTKPBITBIA YPOK».
http://www.fizika.ru/ - caiit mst
80 Pemenne 3anau yunTeneit GU3NKU U X YICHHKOB.
TBépnoe Teno. Kpucrannuueckue u http://www.physics.ru/ - maTepuas
81 amop¢HbIe Terxa. AHU30TPOIHS CBOMCTB 1o ¢usnke.
KpHCTAJIOB
82 [naBieHKE U KpUCTALIN3ALMS. Y IeIbHAs Www . ege .edu.ru -

tertoTa riaBneHus. Cyoaumanus

uHbOopMaIMOHHBIH opTan EI'D.




Hedopmaruu TBEpaOTO Tena. PacTskenue u

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

83 cxarue. Cusur. Moayns IOura. ITpenen enuHast Kojuekius [{OPos
yrnpyrux aedopmaruii
TeroBoe pacluMpeHne KUIAKOCTEN U Bubmuorexa POIII (resh.edu.ru)
84 TBEPABIX T€l. AHFAPMOHM3M TEIIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA
TIpeo6pa3zoBanue SHEPruK B (hazoBbix http://nsportal.ru - cormansHaas cetnb
85 Mepexomax pabOTHHKOB 0Opa30BaHMS.
http://markx.narod.ru/pic/ - ¢pusuka B
86 YpaBHeHHe TEII0BOro OamaHca MIKOJIE.
http://festival.1september.ru/articles/ -
87 Perene 3amad (hecTUBANIb TIEAArOTUUCSCKUX
uaeH«OTKPBITBINA YPOK».
[ToBepxHOCTHOE HaTsKkeHne. KanmwsipHble http://www.fizika.ru/ - caiit s
88 ABJICHM. JaBlIeHHE 110 NICKPUBIIEHHON yuuTesnei QUMK U X YICHUKOB.
MOBEPXHOCTHIO kuakoctu. dopmyna
Jlarmaca
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"
90 KonTponbhas pabota no teme "ArperatHoie
cocTosiHus BemecTBa. @a3oBbie mepexop!”
OnexTpu3anus Tel U €€ IposBICHUS. http://nsportal.ru - connanbHas ceTb
01 DnekTpuueckuii 3apsia. /[Ba Buna paboTHMKOB 0Opa30BaHMSL.
3JIEKTPUYECKUX 3apsa0B. [IpoBogHuKH,
JUAJIEKTPUKH U MTOITYIPOBOIHUKHI
92 DneMEHTApHBIN AIEKTPUUECKUH 3apsia. http://markx.narod.ru/pic/ - hpusuka B




3aKkoH COXPAaHCHUSA SJICKTPUUICCKOTO 3apsaia

IIKOJIC.

B3aumoneiictBue 3apsaoB. ToueuHbie

http://festival.1september.ru/articles/ -
(I)GCTI/IBaJ'IB neaaroru4eCKux

93

3apanbl. 3akoH Kynona Ueii«OTKPBITBINA YPOK».

http://www.fizika.ru/ - caiit mst

94 Pemenne 3anau yauTenel GU3MKA U UX YIECHUKOB.

DrekTpuueckoe nosie. Ero neiicteue Ha http://www.physics.ru/ - matepuast
95 o Qu3uKe.

JIEKTPUUYECKUE 3aPSI/IbI

Hanpspk€HHOCTD 3IEKTPUYECKOTO TOJSL. Www . ege .edu.ru -
9 [IpoGHbIii 3apas. JIMHUK HAPSKEHHOCTH uHpOpMaUMOHHBIA nopTan ET'D.

aNeKTpUudecKoro noist. OqHOpoIHOE

AIEKTPUUYECKOE TT0JIe

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO http :// school - collection . edu . ru / -
97 1moJisg. Pa3HOCTh MOTEHIINATIOB U enunas kojekuus [{OPos

HaTpsDKEeHUe

[ToreHunanpHas SHEPrUs 3apsiia B bubmmoreka PO (resh.edu.ru)
98 AJIEKTpOCTaTUYECKOM TMosie. [ToTeHnman

AIIEKTPOCTATUYECKOTO TTOJIS

CB43b HANPSHKEHHOCTH MOJS U PA3HOCTH http://nsportal.ru - cormansHas cetb
99 TIOTEHIMAJIOB JUIS AIEKTPOCTATUYECKOTO paboTHUKOB 00pa3oBaHMs.

TOJIST

TIPHHLHMIT CyMEePHO3NLIAN SEKTPHIECKIX http://markx.narod.ru/pic/ - ¢pusuka B
100 . ILIKOJIE.

noJiei

http://festival.1september.ru/articles/ -

101 PGHJGHI/IC 3a1a4 (I)CCTI/IBaJ'IB neaarorutdyeCKux

uneii«OTKPBITHIA YPOK».




[Tone Toueunoro 3apsinaa. [lone paBHOMepHO

http://www.fizika.ru/ - caidt ns

102 . it
3apSIKEHHOM cepbI yuuTesnel GU3UKU U UX YICHUKOB.
[Toe paBHOMEPHO 3apsHKEHHOTO 10 00BEMY http://www.physics.ru/ - maTtepuas
103 mapa. [Tone paBHOMEpHO 3apsKEHHOMN 1o usmke.
OCCKOHEYHOM IIOCKOCTH
[TpOBOAHMKH B 3JIEKTPOCTATHYCCKOM I10JIC. WwWw . ege .edu.ru -
104 uHpopMannoHHbIH noptan EI'D.
YcnoBue paBHOBECHS 3aps/I0B
JIMBJIEKTPHKY H TIOTYTPOBOTHHKHY B http :// school - collection . edu . ru/ -
105 enunas xosekuus [{OPos
IIEKTPOCTATUYECKOM I10JIC
Konpnencarop. DnekTpoéMKOCTh Bbubmurorexa POII (resh.edu.ru)
106 KOHJCHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOHJICHCATOPa
http://nsportal.ru - cormansaas ceTnb
107 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB PaGOTHHKOB 0GPA30BAHHSL.
TToC/IEIOBATENBHOE COCTHHEHUE http://markx.narod.ru/pic/ - ¢pusuka B
108 HIKOJIEC.
KOHIEHCATOPOB
http://festival.1september.ru/articles/ -
109 DHeprus 3apsKeHHOTO KOHIEHCaTopa q’eCTHBaM’ [EAATOTHEECKHX
uaeH«OTKPBITBIN YPOK».
http://nsportal.ru - cormansHas cetb
110 Pemenue 3anau PaGOTHHKOB 0OPA30BAHIIL.
JIBUIKEHHE 3apSKEHHOMN YaCTHIIB B http://markx.narod.ru/pic/ - ¢pusuka B
111 mKoe.
OJIHOPOJIHOM JJICKTPUIECKOM T10JIe
http://festival.1september.ru/articles/ -
112 Pemenue 3amau P P

(I)CCTI/IBaJ'IB ncaaroru4eCKux




uaeH«OTKPBITHIN YPOK».

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

113 n "
TeMe "DIeKTpUYEecKoe moJie
114 KoHnTtponbHas pabora 1o teme
"DnekTpuueckoe nose"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS http://nsportal.ru - couuanbHas ceTb
115 CYIIIECTBOBAHMSI IOCTOSTHHOTO paboTHMKOB 0Opa3oBaHMSL.
3JICKTPUYECKOTO TOKA
http://markx.narod.ru/pic/ - ¢pusuka B
116 Ucrounuku Toka. Hanpsokenne u 3/1C IKOJIE.
http://festival.1september.ru/articles/ -
117 3axon Oma [ist y4acTKa LeIH. (becTUBaIb MEJArOrHICCKUX
DIIEKTPUUECKOE COMTPOTUBIICHUE uaei«OTKPBITHIA YPOK».
3aBUCHUMOCTh COIPOTUBIIEHUS OJJHOPOIHOTO http://www.fizika.ru/ - caiit s
118 MPOBOJIHUKA OT €r0 JIMHBI U IJIOIIA N yuuTesnel GU3NKU U UX YUEHUKOB.
MONEPEYHOI0 CeYEHUS
VlelbHOE COMPOTHBIEHHE BEIIECTBA. http://www.physics.ru/ - maTepuas
119 o (usuke.
Pemenue 3agau
[TocnenosarenvHOE, MapaienbHOE, wWww . ege .edu.ru -
120 MH(pOpMaHOHHbIH mopTtan EI'D.
CMEILIaHHOE COEIMHEHNE MTPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX http :// school - collection . edu . ru /-
121 . enuHas komrekius [IOPoB
nenei. [Ipasuna Kupxroga
122 Pewmenue 3a1aq Bbubnuorexa POUI (resh.edu.ru)
123 Pabora anekTpuyeckoro Toka. 3aKoH http://nsportal.ru - cormansHas ceth

Jxoyns —Jlenua




paboTHHUKOB 0Opa3oBaHUsL.

http://markx.narod.ru/pic/ - ¢pusuka B

124 Pemenue 3anau IIKOJTE.
http://festival.1september.ru/articles/ -
125 MOH_[HOCTB SJICKTPUYCCKOI'O TOKA. TennoBas (beCTI/IBaﬂB IeIarorunIecKux
MOIIIHOCTD, BBIJIENIsIEMasi Ha PE3UCTOpe uneii«OTKPBITBIH YPOK».
http://www.fizika.ru/ - caiit ns
126 Pemenue 3anau yauTesnei QU3HKH U HX yICHUKOB.
3J1C u BHyTpEHHEE CONPOTHUBIICHHE http://www.physics.ru/ - marepuasbn
127 o usmke.
HMCTOYHHMKA TOKA
3akon OMa JJIs IOJTHOM (3aMKHYTOM) WwWw . ege .edu.ru -
128 . uH(opmMaroHHbIi mopran EI'D.
AIIEKTPUYECKON 1IeTTH
http :// school - collection . edu . ru/ -
129 Pemrenne 3agau ennnas koynekmus IIOPos
130 MOLHOCTD HCTOIHAKA TOKA bubmoreka POIII (resh.edu.ru)
http://nsportal.ru - cormansHas cetb
131 KopoTtkoe 3ambikanmne PabOTHHKOB 00pa30BaHMUS.
http://markx.narod.ru/pic/ - ¢pusuka B
132 Konpaencarop B 1ienu nNocTOSIHHOTO TOKa IIKOJIE.
http://nsportal.ru - counanbhas cetb
133 Pemenue 3amau pabOTHUKOB 00pa30BaHHSI.
134 Pemenwne 3agau mo teme "llocTossHHBIN http://markx.narod.ru/pic/ - husnka B

ANEKTPUYECKUM TOK"




IIKOJIC.

Penrenue 3anau mo treMe "IlocTOAHHBIM

http://festival.1september.ru/articles/ -
(I)GCTI/IBaJ'IB neaaroru4eCKux

135 .
3JIEKTPUYECKUN TOK" Ueii«OTKPBITBINA YPOK».
Pewrenne 3a1a4 1o Teme "TI0CTOSHHBI http://www.fizika.ru/ - caiit ms
136 anexTpTecKEi TOK" yuuteneit QU3HKH U UX YICHUKOB.
137 O06o00muIeHrne U cucTeMaTH3aIMsl 3HAHUH 110
teMme "[loCcTOsHHBIN 2neKTpUYecKuid ToK"
138 KonTponbhas pabota no Teme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"
DJIeKTpUYecKasi IPOBOAUMOCTb Pa3JIMYHbIX http://nsportal.ru - counanbHas ceth
139 BEILECTB. DJIEKTPUUECKUI TOK B METaJIaXx. PabOTHHUKOB 0OPA30BAHHSL.
CBepXITpoOBOIMMOCTh
DIIEKTPUUECKHI TOK B pacTBOpax U http://markx.narod.ru/pic/ - pusuka B
140 pacIuiaBax 3J€KTpOoiIUTOB. 3akoHbl Dapanes IIKOJIE.
JUISL IIEKTPOJIN3A
http://festival.1september.ru/articles/ -
141 DIIeKTpUYECKHii TOK B razax. [lnazma (becTHBATE NefarOrHIeCKyX
uneii«OTKPBITHIA YPOK».
DIIEKTPUUECKHI TOK B BaKyyMe. http://www.fizika.ru/ - caiit ms
142 BakyyMHbIe IPHOOPHI yuuTeae GU3UKU U UX YICHUKOB.
http://www.physics.ru/ - maTepuass
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX 1o Qusuxe.
www . ege .edu.ru -
144 [TomympoBOTHUKOBBIE PUOOPHI

uHbOopMaIMOHHBIH opTan EI'D.




145

146

147

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue Cuiibl TOKa U HApsHKEHUS B
LEMU TOCTOSIHHOT'O TOKA IPU TOMOIIHX
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepsr
U3MEpeHUs PU3NICCKUX BEITUIHH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOT'O IBM>KEHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

OuznuecKuil MPaKTHKYM 110 TEMe
"M3MepeHune yCKOpEeHHUs ITpU
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUH O HAKJIOHHOW IJIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IIPU PAaBHOYCKOPCHHOM
JIBYOKCHUH"

148

149

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus cBOOOIHOTO
nanenus” win "M3ydeHue qBUKEHUs Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3yueHne NBUKEHHUS TeJla IO OKPY>KHOCTH
C TTOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO" MiIn
"UccnenoBanue 3aBUCUMOCTH MIEPUOJIA
oOpareHuss KOHMYeCKOro MasiTHUKA OT €T0
napaMmeTpoB"




150

151

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne paBHOJACHCTBYIONIEH CUJIBI TTPH
JBUKEHUH OpyCKa IO HaKJIOHHON
mmockocti" unu "IIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHUA OpycKa
10 HAKJIOHHOM IIJIOCKOCTH HA 3aJaHHOE
paccTosiHue OT €ro Macchl"

dusnueckuil NpakKTUKYM 10 TeMe
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYrOCTH, BOZHUKAIOLIUX B IPYKHUHE U
pe3nHOBOM 00pa3siie, OT ux aegopmanuu’
wiu "M3yuenue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
n€rkuii 010K"

152

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirenTa
3aBucuMoctu Frp(N)" win "UccnenoBanue
JBUKEHMS OpyCcKa MO0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM KO HUIIMEHTOM
TpeHust" win "M3yuenue IBMKEHU Ipys3a
Ha BaJly C TpeHHEM"

153

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPAaLICHUS"
nu "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMYMBOCTHU TBEPAOTO TEJIA, UMEIOIIETO
mIomaas onops"




154

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HU3MepeHune uMItysbca Tesia rno
TOpMO3HOMY IyTH" Wiu "M3mepeHue cuiibl
TATH, CKOPOCTU MOJAEIH IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TATK" WK "CpaBHEHUE
W3MEHEHHUS UMITyJIbca TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIIPYroM B3auMoieicTun"
win "M3MepeHrie KHHETUYECKON SHEprun
T€Na 1o TOPMO3HOMY ITyTH"

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEeHI0BAaHO UCTIONB30BaHUE IU(POBOIA
nabopaTtopun)" win "M3ydeHne n30X0pHOTO
nporecca" wiu "M3yuenne n306apHoro
npouecca" win "[IpoBepka ypaBHEHUS
cocrostHus"

156

157

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepeHue yaenbHol TenaoéMKocTu" niu
"HccnenoBaHue Npouecca OCThIBaHUS
Bemectsa" mwin "McciaeqoBanue
aauabaTtHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKUJIKOCTEH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HCTIapeHUs
xkuakocrei" win "M3mepenue yaenbHoU
TEIUIOTHI TIJIaBJIeHUs JibAa" unu "M3ydenue




158

CBOMCTB HACBIILIEHHBIX TApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl IapoB B
nomernieHun". 3mepenune kodpdumnreHTa
MOBEPXHOCTHOTO HATSXKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroienue npeBpalieHus 3Hepruu
3apsHKEHHOT0 KOHJIEHCATOpa B 3HEPTHUI0
u3iydeHus ceeroauona” wiu "M3yuenue
IPOTEKaHMs TOKA B LENH, COAEpIKalleh
KoHAeHcarop" uinu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUS) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

159

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue cMEUIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3Mepenue ynenpHOTro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUs"

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue anekTponuza’ wim
"N3mepenue 3apsaa 0OJHOBAJIEHTHOTO HOHA"
nm "HccnegoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEepUCTUKU Auoaa"

161

PesepBHeiit ypok. O600IICHHE U
cucreMatTu3anus 3HAHUH 110 TEME

http://nsportal.ru - cormansHas cetb
PpabOTHUKOB 00pa3oBaHUS.




"Kuuemaruka"

PesepBHbIil ypok. O0001ICHNE 1

http://markx.narod.ru/pic/ - husuka B

162 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe hIKose.
"lunamuka"
PesepBHblii ypok. O606LmeH e 1 http://festival. 1september.ru/articles/ -
163 cucTeMaTu3anus 3HaHuii mo teme "CraTuka ‘beCTHBaﬂI’ HEAATOTIHCCKHX
TBEpIOrO TENA" Ui «OTKPBITBIIA YPOK».
PesepBHblit ypok. O6o01IeHNE U http://www.fizika.ru/ - caiir ms
164 CHUCTeMaTHU3alus 3HaHUH 1o TemMe "3aKOHbI yduTenei pU3NKM U UX yYCHHKOB.
COXpaHEHHUs B MEXaHHUKe"
Peseprublit ypok. O60011eHuE U http://www.physics.ru/ - maTepuas
165 cuctemaTusanus 3Hanuil mo reme "OCHOBBI 1o usuxe.
MOJIEKYJISIPHOKUHETUYECKON TeOpuH"
Peseprubiit ypok. O60011eHIE U www . ege .edu.ru -
166 cHUcTEMaTH3aIis 3HAHWUH 110 TeEME HpOpMaLMOHHBIH nopTan EI'D.
"Tepmonunamuka. TermioBbie MaTUHbL"
PesepBHblit ypok. O0001IeHNE U http :// school - collection . edu . ru / -
167 CHCTEMAaTH3aIUs 3HaHUHN 110 TEME ennHas xomneknusa LHHOPos
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble IEPEXOAbI"
PesepBHelit ypok. O60011IeHHE U bu6nunorexa POII (resh.edu.ru)
168 CHCTeMaTH3aIlusl 3HaHUH 10 TeMe
"Onektpuueckoe nose"
PesepBHrlit ypok. O6001ICHHE U http://nsportal.ru - connanpHas ceth
169 CHUCTeMaTH3allusl 3HaHUH 10 TEMe pabOTHUKOB 00pa30BaHMS.
"ITocTOSIHHBIN NEKTpUYECKUI TOK"
170 PesepBHbIil ypok. O0001ICHNE U http://markx.narod.ru/pic/ - pusuka B

cucTeMaTu3ais 3Haguii mo reme "Toku B




pa3nuyuHbIX cpenax”

IIKOJIC.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Nen/m  Tema ypoka Konrtpoubnbsie IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
BzaumojeiicTBrE NOCTOSSHHBIX MAarHUTOB U http://nsportal.ru - cormansHas cetb
1 MIPOBOJHUKOB C TOKOM. MarHMuTHOE TOJIE. 1 pabOTHHKOB 0OPa30BAHML.
['unore3a Amnepa
Bekrop MaruuTHOM MHAYKIMH. [TpuHImn http://markx.narod.ru/pic/ - ¢pusuka B
2 CyNEpHO3HUIMM MATHUTHBIX MoJen. JInnun 1 IIKOJIC.
MarHUTHOW MHIYKIIUH
http://festival.1september.ru/articles/ -
3 MarnuTHO€E 10J1€ IPOBOJHUKA C TOKOM. 1 (ecTHBATB M ArorHYEcKiX
OneIT OpcTena uneii«OTKPBITHIN YPOK».
http://www.fizika.ru/ - caiit mis
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 yauteneil UINKK U MX YICHUKOB.
http://www.physics.ru/ - matepuast
5 Pemrenue 3amau 1 10 (usHKe.
6 [Ipumenenue 3akoHa Amriepa. 1 www . ege .edu.ru -
DNEKTPOU3MEPUTENBHBIE PUOOPHI HH(OpMAIMORKEL nopran ET'D.
Cuna JlopeHna, e€ HanpaBlIeHUE U MOAYJIb. http :// school - collection . edu . ru/ -
7 JBr>KeHue 3apsKEeHHOW YacTHIbI B 1 emunast Kosuiekis [{OPos
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pelrrere 3a1a4 1 Bbubmuorexa POIII (resh.edu.ru)
9 Pa6oTa cuel Jlopena 1 http://nsportal.ru - counanbHas ceth




paboTHHUKOB 0Opa3oBaHUsL.

http://nsportal.ru - counanbHas ceTb

10 Pemienue 3anau paboOTHUKOB 00pa30BaHM.
MarHHTHOE II0JIe B BEIIECTEE. http://markx.narod.ru/pic/ - ¢usuka B
11 ® IIKOJIE.
€ppOMAarHeTHKH, napa- U IMaMardHeTUKu
http://festival.1september.ru/articles/ -
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. (ecTUBaAND MEeIArorHuecKuxX
[Ipumenenne heppoMarHeTHKOB unei«OTKPBITBIIA YPOK».
Pemenue 3agad no reme "MarautHoe http:/fwww.fizika.ru/ - caitr it
13 | yuuTeseil QU3HKH U UX yICHUKOB.
rnoJjie
Pewmenne 3aad o Teme "MarHUTHOE http://www.physics.ru/ - maTepuass
14 " 1o (pu3MKe.
rnoJje
SIBneHne 3NeKTPOMarHUTHOM MHIYKIUH. Www . ege .edu.ru -
15 I . uHpOpMaMOHHBIH TopTan EI'D.
OTOK BEKTOpa MarHUTHOW UHJIYKLIUU
http :// school - collection . edu . ru/ -
16 OJ1C unayKIMMI enunas komnekuus LHIOPos
17 3aKOH 3JIEKTPOMArHUTHON UHAYKIIMHU bubnmnorexa PO (resh.edu.ru)
®dapanes
BuxpeBoe anekTpraeckoe more. TOK http://nsportal.ru - counanbhas ceTb
18 @ PabOTHHKOB 00pa3OBaAHHSL.
YKO
DJIC WHIYKIWY B IBUKYIHXCA http://markx.narod.ru/pic/ - ¢pusuka B
19 IIKOJIE.
MIPOBOJHUKAX
20 Pemenue 3amaua http://nsportal.ru - connanpHas ceTh




paboTHHUKOB 0Opa3oBaHUsL.

http://markx.narod.ru/pic/ - ¢pusuka B

21 [IpaBuno Jlenua IIKOJTE.
http://festival.1september.ru/articles/ -
99 HNupyktuBHOCTH. Karyika MHIYKTUBHOCTH pecTHBAIIb IEAATOTHYECKHX
B LIENU IIOCTOSTHHOTO TOKa Ui «OTKPBITBIIA YPOK».
SApnenue camonnykiyn, JJIC http://www.fizika.ru/ - caiit ns
23 CAMOMHTYKI[HH yauTeneid GU3NKHA U MX yIYSHUKOB.
SHepris MArHUTHOTO MO KATYIIKH C http://www.physics.ru/ - marepuassl
24 o usmke.
TOKOM. DJIEKTPOMAarHUTHOE T10J1€
www . ege .edu.ru -
25 Pemenue 3amau MH(pOpPMAIMOHHBIHA mopTan E[D.
OG600IIeHHE U CHCTEeMATH3AIHs 3HAHHIA 110 http://nsportal.ru - coumasbhas cets
26 Teme "DNeKTPOIHAMHKA" paboOTHUKOB 00pa3oBaHUS.
KoHTponbHas paGoTa mo Teme http://markx.narod.ru/pic/ - ¢pusuka B
27 " " HIKOJIC.
DNeKTpOIUHAMUKA
http://festival.1september.ru/articles/ -
98 Konebarenpnas cucrema. CBoOOIHBIE (becTHBAIb MeIarornIecKux
Konebanus. ['apMoHndeckue KoneOaHus UIeR«OTKPBITBIA YPOK».
KHHEMATHIECKOE H JHHAMEIECKOS http://www.fizika.ru/ - caiit mst
29 o yuuTesel GU3NKU U UX YICHUKOB.
OTMCcaHue KOIeOaTeIbHBIX IBIKCHUM
DHepreTHuecKoe onucaHne. BriBo http://www.physics.ru/ - matepuasl
30 JTUHAMHUYECKOTO OMUCAHUS TAPMOHHYECKUX 1o usuke.

KoJie0aHUM U3 UX SHEPreTHUECKOTro 1




KHMHEMATHYCCKOI'O OITMCaHHA

www . ege .edu.ru -

31 Amnutyna u dasa konebanuit nHpOpMaMOHHBIN mopTan EI'D.
[lepuon u yacrora konebanuii. [lepros http :// school - collection . edu . ru/ -
MaJIbIX CBOOOIHBIX KOJIeOaHMI ennnas koyekmus IIOPoB
32 MaTeMaTuyeckoro MastTHuka. [lepuon
CBOOOIHBIX KOJICOAHU TTPYKHHHOTO
MasiTHUKA
3aryxaromme Kone6aHus. BeIHyKICHHbIE http://nsportal.ru - counanbHas cetb
33 KoTeGans. Pe3oHAHC paboOTHHKOB 0Opa30BaHMS.
http://markx.narod.ru/pic/ - ¢pusuka B
34 ABTOKOIE0aHUS IIKOJIE.
http://festival.1september.ru/articles/ -
35 Pewrene 3amaq (hecTUBAIIb TIEAArOTHUCCKUX
unei«OTKPBITHIA YPOK».
VYpok-koHpepenuus "MexaHuueckne http://www.fizika.ru/ - caiir mst
36 KOJIeOaHMs B My3bIKaJIbHBIX yuuTENeH QU3NKU U X YIEHHUKOB.
WHCTpyMeHTax"
O6001eH1e U cucTeMaTU3als 3HAHUI 110 http://Awww.physics.ru/ - matepuasbi
37 " " o usuke.
TeMe "MexaHndecKkue KoneOanus
DNeKTpPOMarHUTHBIE KONeOaHus. Www . ege .edu.ru -
38 KoeGaTebHbiii KOHTYD uHpOopMaIMOHHBIH opTan EI'D.
®opmyna Tomcona. CBsI3b aMIUTATYIBI http://nsportal.ru - conuanbHas ceTh
39 3apsia KOHAEHCATOPa C aMIIUTYI0H CHITBI PpaboTHHKOB 00pa30BaHHSL.

TOKa B KOJIeOaTeTbHOM KOHTYpe




3aKoH COXpPAaHCHUS SHEPIrur B HACAJIbHOM

http://markx.narod.ru/pic/ - ¢pusuka B

40 IIIKOJIE.
KOJIe0aTeIbHOM KOHTYPE
3aTyXarolye 1eKTPOMArHHTHbIE http://festival.1september.ru/articles/ -
41 KoseOaHus. BeIHYX/IeHHBIC (beCTHBaﬂB HeﬂafomquKHX
Aneii«OTKPBITHIA YPOK».
3JICKTPOMArHUTHBIC KOJICOaHUS
TlepemenubIii ToK. Pesuctop u http://www.fizika.ru/ - caiit ms
42 yuureneit QU3UKH U UX YICHUKOB.
KOHJIEHCATOP B ILIETIH IEPEMEHHOT0 TOKa
KaTyIKa HHIyKTHBHOCTH B I[ENH http://www.physics.ru/ - maTepuasr
43 o Qu3uKe.
MEePEMEHHOTO TOKa
3akon Oma 1Sl JICKTPUYECKOM 1enu www . ege .edu.ru -
44 MEPEMEHHOTO TOKa nH(popMaImoHHbIH mopTtan EI'D.
MOIIHOCTb IEPEMEHHOTO TOKA. http :// school - collection . edu . ru / -
45 AMIUTHTYTHOE U ICHCTBYIOIIEE 3HAYEHHE enunas xoyekuus [{OPos
CHUJIbI TOKA Y HaIPSKEHUS
http://nsportal.ru - cormansHas cetb
46 Pe3onaHC B anekTprUeCKOil 11enH PaBOTHHKOB 0GPA30BAHHL.
http://markx.narod.ru/pic/ - ¢pusuka B
47 Pemenue 3agau HIKOJIE.
WneansHulif TpancopMaTop http://festival.1september.ru/articles/ -
48 [IpousBoacTBO, Nepeaaya u norpedieHue (becTuBaih nesarorneckux
SIEKTPHUECKOI SHEPrHH uae«OTKPBITHIN YPOK».
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE http://www.fizika.ru/ - caitr s
49 anekTposneprun. Kynbrypa yuuTene GU3NKU U UX YICHUKOB.

WCITOJTH30BaHUS YJICKTPOIHEPTUH B
IIOBCEIHEBHOM XU3HU




http://www.physics.ru/ - maTepuas

50 Pemrenue 3amau 1o (usuKe.
www . ege .edu.ru -
o1 Pewenne 3anau nHpOpManMoHHbIH nopTan EI'D.
O6006IIeHNe U CUCTEMATH3AIUS 3HAHUM 10 http://nsportal.ru - coumanbhast cets
52 " " paboOTHHKOB 0Opa30BaHMS.
TeMe "DIeKTpPOMarHuTHbIC KOJeOaHus
MexaHudeckue BOJIHbI. XapaKTepUCTHKH http://markx.narod.ru/pic/ - ¢pusuka s
53 IIKOJIC.
MEXaHUYECKUX BOIH
http://festival.1september.ru/articles/ -
54 CBoiicTBa MEXaHMYECKUX BOJIH (hecTHBAIE mENATOTHIECKIX
unei«OTKPBITBIIA YPOK».
http://www.fizika.ru/ - caiit mis
95 3ByK. XapaKTepHCTHKHU 3BYKa yunTeneil GU3NKH U X YICHHKOB.
Wnbpassyk u yaerpassyk. [lymosoe http://www.physics.ru/ - maTepuass
56 . 10 husKKe.
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
www . ege .edu.ru -
57 Permenne 3agau uH(OpMaIMOHHBIN mopTan EI'D.
DneKTpOMarHuTHbIE BOJHBL. M3myuenue http :// school - collection . edu . ru /-
58 enuHas komtekius [IOPoB
ANIEKTPOMATrHUTHBIX BOJIH
DHeprHs HIeKTPOMATHUTHBIX BOJTH. http://nsportal.ru - counanbhas cetb
59 N PabGOTHUKOB 00pa30BaHUsI.
CBOICTBA 2JIEKTPOMAarHUTHBIX BOJTH
[IIxana 37€KTPOMAarHUTHBIX BOJIH. http://markx.narod.ru/pic/ - husnka B
60 [IpuMeHeHue PIeKTPOMarHUTHBIX BOJIH B HIKOJIC.

TEXHUKE U OBITY




HpI/IHHI/IHBI paaruoCBA3U U TCICBUACHU.

http://festival.1september.ru/articles/ -
(I)CCTI/IBaJ'IB neaarorutdyeCKux

61 Pannonokarust. D1eKTpoMarHuTHOE . 3
o Aneii«OTKPBITBIA YPOK».
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl
Kontposnbnas padota mo teme "Konebanus hitp:/fwww.fizika.ruf - catir ans
62 o BOTHEL" yauTeneit GU3NKHA U NX yISHUKOB.
Cet. 3aK0H IPSAMOJHHEHHOTO http://www.physics.ru/ - maTepuasr
63 1o husMKe.
pacnpocTpaHeHus CBETa
Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA WwWw . ege .edu.ru -
64 o nH(popMamoHHEIH mopTtan EI'D.
MPSAMOJIMHENHOTO PACIPOCTPAHEHHS CBETA
Orpaene cBera. [LIOCKOE 3epKaUo. http :// school - collection . edu . ru/ -
65 enuHas komwiekus [IOPos
Cdepuueckoe 3epkajo
[Tpenomnenue cBeTa. AGCOMIOTHBIN U bubmuoreka POIII (resh.edu.ru)
OTHOCHUTEJIbHBIN I10KA3aTeNb IIPEJIOMIICHUS.
66 [TostHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenpHbIN yroJl MOJIHOIO BHYTPEHHETO
OTpaKEHUS
Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB http://nsportal.ru - coumanbras cets
67 PabOTHUKOB 00pa30BaHUsI.
OTpaX€HUS U MPEJIOMJICHHS CBETA
Xog tyueif B pusme. JJucriepcns caera. http://markx.narod.ru/pic/ - ¢pusuka B
68 y mKorte.
CnoxHbIN cocTaB 6eroro csera. L[pet
http://festival.1september.ru/articles/ -
69 JInn3pl. DOKYCHOE PaCCTOSTHUE U (becTHBANb EAATOTHYCCKIX
onTHYECKas CHUIa JIMH3BI uae«OTKPBITHIN YPOK».
20 [TocTpoenue n3o0pakeHUi B IMH3AX U X http://www.fizika.ru/ - caiit s

cucTeMax. YBEIUYCHHE JTUH3EI




yuuTesnel GU3NKU U UX YICHUKOB.

Pemenue 3agau Ha nocTpoeHue

http://www.physics.ru/ - maTepuas

71 N300paKeHHIA, TIOTY4aeMBIX C TOMOIIBIO 1o usuKe.
JIMH3
www . ege .edu.ru -
72 I'ma3 kak onTu4yeckas cucTema PIH(I)OpMaIIHOHHI:IfI nopran EI'D.
Pemenue 3ana4. [Ipeiensl IPUMEHHMOCTH http :// school - collection . edu . ru/ -
73 o ennHas komwiekus [IOPos
reoOMEeTPUUYECKON ONTUKHI
74 CKOpOCTh CBETa M METObI €€ U3MEPECHUS Bubmiorexa PIMI (resh.edu.ru)
http://nsportal.ru - cormansHas cetb
75 Hucnepcus csera pabOTHUKOB 00Pa30BaHMUS.
http://markx.narod.ru/pic/ - ¢pusuka B
76 WnTepdepenmus creta HIKOJTE.
http://festival.1september.ru/articles/ -
o KorepenTHble HCTOYHUKH. Y CIOBUSA (becTHBAIb MeIaroruuecKux
HaOII0IEHUSI MAKCHMYMOB U MUHUMYMOB uneii«OTKPBITBIN YPOK».
http://www.fizika.ru/ - caiit mst
78 Pemenue 3amau yaureneit QU3NKH U UX YICHUKOB.
http://nsportal.ru - cormansHas cetb
79 IIpumeneHne nHTEphepeHIH pabOTHHKOB 00pa30BaHMSI.
http://markx.narod.ru/pic/ - ¢pusuka B
80 Hudpakmus ceTa HIKOJIE.
81 JudpakumonHas pemeérka. Y cioBue http://festival.1september.ru/articles/ -




Ha6J'IIOI[eHI/ISI TJIaBHBIX MaKCUMYMOB

(hecTHBaNb MEIATOTUYECKUX
uaei«OTKPBITBIN YPOK».

http://www.fizika.ru/ - caiit mst

82 Pemenue 3anau yuuteneit QU3NKH U UX YICHUKOB.
TTONEpEeYHOCT CBETOBBIX BOIH. http://www.physics.ru/ - matepuassl
83 o Qu3uKe.
[Tonspuzanus ceera
Www . ege .edu.ru -
84 Pemenue 3anau nH(popManmoHHEIH mopran EI'D.
http :// school - collection . edu . ru/ -
85 CBeTOBBIC ABJICHHS B IPUPOJIE enunas komnekuus LIIOPos
86 O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110 bu6moreka POIII (resh.edu.ru)
teme "OnTtuka"
http://nsportal.ru - cormansaas ceTnb
87 KonTponbhas pabota mo Teme «OnTHKa» PaGOTHHKOB 0GPA30BAHHSL.
I'paHuLIBI TPUMEHUMOCTH KIACCUYECKOM http://markx.narod.ru/pic/ - ¢usuka B
88 MEXaHHUKH. 3aKOHBI JJICKTPOIMHAMUKH U LIKOJIC.
MPUHITATT OTHOCUTEITLHOCTH
http://festival.1september.ru/articles/ -
89 ITocTynatel cienuanibHOW TEOPUHU (ecTHBAD T1e1arOrHIeCKHIX
OTHOCHUTEIIBHOCTH unei«OTKPBITHIA YPOK».
IIpocTpaHCTBEHHO-BpEMEHHOM UHTEPBAJL. http://www.fizika.ru/ - caidt ms
[IpeobpazoBanus Jlopenna. Yciosue yuuTesnel GUIHKH U UX YICHUKOB.
90 npuarHHOCTU. OTHOCUTENBHOCTh

OIHOBPCMCHHOCTH. 3aMeIUI€HI/I€ BpPCMCHU
N COKpAIICHUEC JJINHBI




DHEPrus U UMITYJIbC PEISATUBUCTCKON

http://www.physics.ru/ - maTepuas

91 YACTHLEI o usuke.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM WWw . ege .edu.ru -
92 . uHQopManroHHbIi moptan EI'D.
PEIATUBUCTCKOMN YaCTULIBI. DHEPTHS TOKOS
http://nsportal.ru - counanbHas ceTb
93 PaBHOBECHOE TEIIIOBOE M3TYyUCHHE PaGOTHIKOB 0GPa30BaHHSL.
http://markx.narod.ru/pic/ - ¢pusuka B
94 3akoH cMmenieHus Buna [IKOJIE.
http://festival.1september.ru/articles/ -
95 I'umoresa M. ITnanka o kBanTax. @OTOHBI (hecTHBAIE MEAATOTHIECKIX
unei«OTKPBITBIIA YPOK».
http://www.fizika.ru/ - caiit mis
96 OHeprust 1 UMITY;IbC GOTOHA yunTeneil GU3NKH U X YICHHKOB.
®otosdpdexr. Onbiter A. I'. Cronerosa. http://www.physics.ru/ - matepuair
97 1o Qu3uKe.
3akoHbl poTorddekTa
YpaBHeHnue DUHIITEHA 17151 www . ege .edu.ru -
98 porordpdexra. "KpacHas rpannma” uHpopMaLMoHHblii nopran EI'D.
dboTtordpdexra
http :// school - collection . edu . ru/ -
99 ﬂaBHeHHe ceeta. OnprTe! 11. H. He6eHeBa eqnHasg KOJUIEKIUS I_[OPOB
100 BostHOBBIE CBOIICTBA YaCTHIL Bubanorexa POUI (resh.edu.ru)
Bounsl ne bpoia. /InuHa BoJIHBI e http://nsportal.ru - cormansHas ceth
101 Bpoiins u pa3mepsl 007acTH JOKATH3aIHHI paboTHHKOB 00pa30BaHHSL.

JBIDKYIICHCS 9aCTUIIBI




http://nsportal.ru - counanbHas ceTb

102 KopityckysipHO-BOIHOBOM Tyann3m PpabOTHUKOB 00pa3oBaHUs.
http://markx.narod.ru/pic/ - husuka B
103 Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX IIKOJIE.
Criendrka H3MepeHHii B MUKPOMHPE. http://festival.1september.ru/articles/ -
104 COOTHOILICHHS HEOPeAeIEHHOCTEN @ecinganb nez[afornqecmx
Teiizenbepra uaeH«OTKPBITHIN YPOK».
http://www.fizika.ru/ - caiit ms
105 Pemenue rpadudecknx 3agaq yauTeleil PU3HKH U HX YICHUKOB.
http://www.physics.ru/ - matepuast
106 Pemrenne pacy€THBIX 3a1a4 110 husHKe.
KonrtponbHas padora no remam: "OCHOBBI WWW . ege .edu.ru -
107 CTQ", "KopmycKy/sipHO-BOJIHOBO#M HHpOpMALHOHHbIH mopTan EI'D.
nyanu3m"
OMnBITHI IO UCCIIEIOBAHUIO CTPOEHUS http :// school - collection . edu . ru/ -
108 aroma. [TnaneTapHas MOJENb aToMa enuHas koiekus [IOPos
Pesepdopna
109 TMocrymarst Bopa Bbubnuorexa POUI (resh.edu.ru)
Bust criektpos. CrieKTp ypoBHeii SHepruu http://nsportal.ru - counanbhas ceTb
110 PabGOTHUKOB 00pa30BaHUsI.
aToma BOJIOpOJia
CTOHTAHHOE 1 BEIHY/KICHHOE H3TyIeHHE http://markx.narod.ru/pic/ - ¢pusuka B
111 IKOJIE.
cBeTa
http://nsportal.ru - cormansHas cetb
112 JIazep pabOTHUKOB 00pa30BaHHSI.




Hyxnonnas mozens spa ['eiizenOepra-

http://markx.narod.ru/pic/ - ¢pusuka B

113 WBanenko. 3apsg 1 MacCOBOE YHUCIIO sJIpa. LIKOJIE.
N3oronel. PagnoakTuBHOCTH
3aKoH pasiMoaKkTUBHOTrO pacnana. CBoicTBa http://festival.1september.ru/articles/ -
114 MOHU3UPYIOLIEro u3nydeHus. BiusHue (ecruBanb neparornecKux
PaAMOAaKTUBHOCTH HA KUBbIE OPraHU3MBI. UIeH«OTKPBITBIH YPOK».
JozumeTpust
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie http://www.fizika.ru/ - caiit ns
cwibl. Jledext maccel siapa. SnepHbie yuuTeneil GU3HKY i HX YICHUKOB.
115 peakiuu. Snepusie peaktopsl. [Ipobiemsl
YIPaBIIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOMN SHEPreTUKU
MeTtoibl perucTpanyu U UCCIIeI0BaHUS http://www.physics.ru/ - matepuast
3JIEMEHTAPHBIX YACTHII. 1o Qusmke.
116 DyHIaMEHTAIBHBIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
[IpeacraBnenne o CTaHAapTHON MOJENH.
KBapk-Tir00HHAast MOJIENb aIpOHOB
®usuka 3a npegenamu CTaHIapTHON www . ege .edu.ru -
117 mozenu. TéMHas Matepus ¥ TEMHAas uHpopmamoHHblii nopran EI'D.
sHeprus. EnuHcTBO (hr3mueckoit KapTUHBI
Mupa
DTallbl pasBUTHA ACTPOHOMHUH. 3HAYEHHE http :// school - collection . edu . ru/ -
118 ACTPOHOMMUH enuHas komnekuusa LHHOPos
[TpruMeHUMOCTh 3aKOHOB (PU3UKH JUIS bubauoreka POII (resh.edu.ru)
119 00BSICHEHUS IPUPOJIBI KOCMHYECKUX

00BEKTOB. MeTO/Ibl aCTPOHOMHYECKHX




HUCCIIENOBAHUI

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIBI,

http://nsportal.ru - cormansHas cetb

120 PaIMOTENECKOIIBI, BHEATMOC(EPHAS PpabOTHHKOB 00Opa30BAHMSL.

aCTPOHOMHS

Bu 388310010 Heba. Co3BE3 U, APKHUE http://markx.narod.ru/pic/ - ¢usuka B
121 . IIKOJIE.

3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKECHHUE

Conueynas cucrema. Comnne. ConHeyHas http://festival. 1september.ru/articles/ -
122 akTUBHOCTE. MicTounuk sneprun ConHua u (becTHBAIL Me/iarOrHIeCKIX

38831 uAeH«OTKPBITHIN YPOK».

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKH. http://www.fizika.ru/ - caiit ms
123 Juarpamma "cnekTpajibHbIN Ki1acc — yuutesnei UMK U X YICHUKOB.

CBETUMOCTB"

http://www.physics.ru/ - maTepuass

124 3Be3/1bI IJIAaBHOI MOCIIE10BATEIbHOCTH 1o pusnke.

BnyTtpenHee cTpoenue 3B€31. WWW . ege .edu.ru -
195 CoBpeMeHHBIE TIPEICTABICHHUS O uH(opmanronHbli nopran EI'D.

MIPOUCXOXKACHUHU U 3Botonuu CoslHIa U

3BE3. OTaMnbl )KU3HU 3BE3]

Mieunsiii [1yre — Hama ['anakTuka. http :// school - collection . edu . ru/ -
126 Tune! ranaktuk. YEpHbIE ABIPHI B SIIPax enunast komiekuus LOPos

rajlakTUK

Bcenennas. Paciuvpenue BeeneHHoM. bubauorexa POII (resh.edu.ru)
127 3akoH Xab6ma. Teopus bonbuioro B3phsiBa.

PenukroBoe nzmyuenue

MacutabHas cTpyKTypa BeeseHHoil. http://nsportal.ru - cormansHas cetb
128 PabOTHUKOB 0Opa30BaHMS.

Meraranaktuka




129

130

Hepeménnasie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCKUi MPAKTUKYM 10 TEME

"NccneqoBanue MarHUTHOT'O IOJIA

IMOCTOSTHHBIX MarHUTOB'" WJIM

"UccnemoBaHue CBOMCTB 1
deppomarneTukoB" win "MccinenoBanue

JIEMCTBUSI OCTOSIHHOTO MarHuTa Ha paMKy

¢ TokoM"

http://markx.narod.ru/pic/ - ¢pusuka B
HIKOJIC.

131

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHOM MHYKIIUU Ha OCHOBE
u3MepeHus cuiibl AMriepa”

132

Pu3nYecKuil TPAKTUKYM 110 TEME

"HUccnenoBanue sBICHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHyre HHIYKIIMY BUXPEBOTO

MarHuTHOTO MO

133

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue ABI€HUS CAMOUHIYKINM"
win "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne neproa CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U TPY>KHHHOTO
MasTHUKOB"




135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"I[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCJIEI0BATENILHO COSIMHEHHBIC
KOHJCHCATOpP, KaTyIIKY U pe3ucTop’ uiu
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMW [TIEPEMEHHOTO TOKa"

137

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHbI"

138

139

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepeHue nokasaresns nIpeaoMiIeHUs]
crexna" win "llonyuenue usoOpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BElleCTBa (Ha mpuMepe
Juakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCeHBAIOIINX
H3"

140

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenune qudpakumm,
uHTEp(EepeHIINH U MOJIIpU3aLUu cBeTa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre NUMITyJIbCa U SHEPTUN
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTUIL] B MArHUTHOM
nosie)"




142

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [linanka Ha
OoCHOBe HccienoBanus Gororpdexra” nim
"UccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA
yepes CBETOAMO/ OT HalpsHKeHus"

Pu3n4eCKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJAOPOJAa U U3MEPEHHUE
nocTostHHOM Punbepra”

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue paaroakTHBHOTO (oHA ¢
HCITOJIb30BaHUEM JI03UMeTpa' UiTn
"N3y4yeHue norjaomeHus 6era-4acTuil
aIroMUHUEM"

145

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaOnronenuns 3B€34H0ro Heba
HEBOOPYKEHHBIM T'JIa30M C
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUIs ONIPEACIICHUS
MOJIO’KEHHUsI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3 /M
CeBepHOro noaymapus u sipKue 3BE31b1"
nnn "Habmonenus B teneckorn JIyHBI,
MJIAHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIJIeHuin"

146

O0001eHne U cUCTEMAaTU3AIINS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHUCCKOM,
COITMATbHOM U ATHYECKOH chepax

http://nsportal.ru - cormansHas cetb
PpabOTHUKOB 00pa3oBaHUS.




JACATCIIBHOCTH 4YCJIIOBCKA

O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.

http://markx.narod.ru/pic/ - husuka B

147 Posb 1 MecTo (pM3MKK ¥ ACTPOHOMUH B IKoJIC.
COBPEMEHHOM HAYYHOU KapTUHE MUpPA
O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI. http://festival.1september.ru/articles/ -
Ponw dusuueckoii Teopun B (ectuBainb nearornyecKux
(hOpMHUPOBAHKUH MPECTABICHUHN O Ui «OTKPBITBI YPOK».
148 (¢u3nYEeCKOi KapTUHE MUpa, MECTO
($u3NYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
MPEJCTABICHUI O IPUPOJE
O60011eHre U cucTeMaTH3allis 3HAHMI 110 http:/fwww.fizika.ru/ - caiit ats
149 teme "KunemaTuka" yuuTene GU3UKU U UX YICHUKOB.
OG6oO01IeHrEe U CHCTEMATH3AIHS 3HAHHUH 110 http://www.physics.ru/ - matepuassr
150 " " o Qusmke.
teme "Kunemaruka
O6001eHne U cucTeMaTH3allis 3HAHUI 110 www . ege .edu.ru -
151 Teme "JliHammKa" uHpOpMaIMOHHBIH opTan EI'D.
16 OGOBIICHNE 1 CHCTEMATH3AIHS 3HAHHI [0 http :// school - collection . edu . ru/ -
teme "CTaTnka TBEpOTO Tema" emuHas kojutekuus LIOPos
153 O06o00mIeHre U cHCTEMaTH3alnsl 3HAHUH 110 bubauoreka POIII (resh.edu.ru)
TeMe "3aKOHBI COXPAHEHHs B MEXaHHKE"
O06o001IeHrne 1 cucTeMaTr3aIis 3HaH|H 110 http://nsportal.ru - connanbHas ceTh
154 TeMe "OCHOBBI MOJIEKYIISIPHO- PabOTHHMKOB 00PA30BAHIISL.
KMHETH4eCKOoU Teopun"
155 O6001en1e U cucTeMaTH3alis 3HAHMI 110 http://markx.narod.ru/pic/ - pusuka s

teme "Tepmonunamuka. TennoBbie

IIKOJIC.




MAaInuHe!"

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

http://festival.1september.ru/articles/ -
Q)GCTI/IBaJ'IB eaJarorutdeCKux

156 TeMe "ArperaTHbIe COCTOSHUS BEILIECTBA. . 5
(Da?)OBBIe HepeXOI[BI” I/IHCI/I«OTKPBITBII/I YPOK».
OG600IIeHNE ¥ cCHCTEMATH3AIMs 3HAHHH 110 http:/fwww.fizika.ru/ - caiir s
157 " " yuuTenei GU3NKH U X YICHUKOB.
TeMe "DIeKTpUYECcKoe 1oJie
OG600IIeHUE U cHCTEeMAaTH3aIMs 3HAHHH 110 http://www.physics.ru/ - matepuasr
158 " . . 1o ¢GusmKe.
teMe "I10CTOSTHHBIN JIEKTPUICCKUN TOK
O060011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 www . ege .edu.ru -
159 " " uHpOpMaoHHbIH opTan EI'D.
teMe "TOKHM B pa3InvHBIX Cpeax
160 OGOBIICHNE 1 CHCTEMATH3AIHS 3HAHHI [0 http :// school - collection . edu . ru/ -
WHasg K KLU Pos
teme "MaruurHoe mosne" enpmas xonnexrua LOPo
Peseprubiit ypok. O60011eHIE U bubmuorexa POIII (resh.edu.ru)
161 cHUCTEMaTU3alys 3HAHUH 110 TEME
"DeKTpoMarHuTHas UHIYKIus"
PesepBHblit ypok. O0001IeHNE U http://nsportal.ru - cormanbHas ceth
162 CUCTEMATHU3aIHA 3HAHUH 10 TEME paboTHHUKOB 00OPa30BaHMUSL.
"Mexanndeckue Koiedauusg"
PesepBublit ypok. O0o01IeHNE U http://markx.narod.ru/pic/ - hpusuka B
163 CUCTEMATHU3aIHA 3HAHUH 10 TEME LIKOJIE.
"JeKTpOMarHuTHbIE Kosiebanus"
PesepBuslit ypok. O60011eHMEe U http://festival.1september.ru/articles/ -
164 CHUCTEMATHU3AIMS 3HAHUH I10 TEME (becTrBab NEJArOTMYECKUX
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE UIeH«OTKPBITBIH YPOK».
BOJHEI"
165 PesepBHblit ypok. O60011€HE U http://www.fizika.ru/ - caiir mst




CHUCTEMATH3ALMS 3HAHUA 10 TEME
"Onrtuka"

yuuTesnel GU3NKU U UX YICHUKOB.

166

167

168

PesepBHelil ypok. O600IICHHE U
cucTeMaTu3ais 3HaHui 1mo teMe "OCHOBEI

CTO"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"
PesepBusiit ypok. O60011eHNE U
cucTeMatusanys 3HaHui mo reMe "dusuka
aroma"

http://www.physics.ru/ - maTepuas
o U3HKeE.

www . ege .edu.ru -
uHpopMaroHHbIi moptan EI'D.

169

PesepBHeIit ypok. O600IICHHE 1
cucTeMarusanys 3HaHui mo reMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIr"

170

PeseprubIil ypok. O6001IEHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®usuka. Ontuka. KBanrosas ¢usuka, 11 knacc/ Mskumes I'.4., CunsikoB A.3.,
OO6111eCTBO C OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBenenne»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnronepHoe obiiectBo «M3naTensctBo «lIpocBemienne»

» ®usuka. Mexanwuka, 10 knacc/ Msaxumes I'.51., CunskoB A.3., O0mmecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3parensctBO «IIpocBenieHne»

» ®usuka. Konebanus u Boanel, 11 xinace/ Makumes I' 4., Cunsgkos A.3.,
OO611eCTBO C OTPaHUYCHHOW OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. Eptotkun E.C. ®usuka. 10 k1. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOThI
(6a3oBbIit 1 yriayonenssiit yposenb) / YMK Msxkumesa I'.J1.

2. Eprotkun E.C. ®uzuka. 11 k1. CaMocTosTENbHBIE H KOHTPOJIbHBIE PA0OTHI



(6a3oBbIif 1 yriyOneHHbIi ypoBeHs) / YMK Msxkumesa I'.J1.

3. [NapdentbeBa H.A. Coopnuk 3amau 10-11 kiacc. bazosiit yposers/Y MK
Msxumesa ['.J1.

4. PrimkeBud A.Il. 3agaynuk 10-11 xnacc.®usuka. 10 kinacc.

5. 3apaunuk. ba3oBsiii u yriyonenusiii ypoBuu/I'enaenmreiin J1.J., Bynatosa
AA.

6. ®uzuka. 11 knacc. 3agaunuk. ba3oBslii U yriayOaeHHbIN ypOBHU/

I'ennenmreiin JI.O., bynatoa A.A. u np.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://nsportal.ru - connanbHas ceTb pAOOTHUKOB 0Opa30BaHHMS.
http://markx.narod.ru/pic/ - ¢pusuka B mkoJe.
http://festival.1september.ru/articles/ - ¢pectrBanp megaroruyeckux
uae«OTKPBITBIA YPOK».
http://www.fizika.ru/ - caiit myis yuureneit Gu3uku U X yYCHHKOB.
http://www.physics.ru/ - maTepuasl o Gpu3MKe.
Www . ege .edu.ru - uadopmartmonusiid mopraia EI'D.
http :// school - collection . edu . ru / - eaunas xosiexmus [{OPoB

but6mmoreka POIII (resh.edu.ru)






