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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  pealu3yOINIMX  OCHOBHBIE  00pa30oBaTElIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTOo Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroUIuXcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (QU3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCHoHaTLHOTO O00pa3oBaHUsd MO Pa3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojiaBaHvio (U3MKU Ha YriayOJd€HHOM YpPOBHE MpHU YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHBIN Kype HU3HKN — cCTeMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHEe (U3NYECKUX 3HAHHUM ONpeNeNnuiio 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
KapTHUHBI MUpa 0oOydaromierocs, B (popMupoBaHHEe YMEHUI MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (u3MyecKux Teopui. BenymwmMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpum 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. s Gu3uku peanu3anus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPHU W3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBoil HHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHMS 3aBUCUMOCTEM (PU3MYECKUX BEJIUYMH U TMOCTAHOBKY
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, TPeOYIoImue BhIOOpa
(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 YCIOBHIX
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
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HAa 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:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarONIUXCs K HAydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa M3yYCHHs] 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
npoIriecce nu3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 1JI1 OOBSICHEHUS
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
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 YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-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 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa 0 npupoje. HayuHslii MeTo/1 MO3HAHUS U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAas CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U MX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaTble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUM 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.

[TpeoOpa3oBaHue 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 npu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBUKCHUH.

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

N3yyenue fABWKEHHS Tena, OpOIIEHHOro ropu3oHTaidbHO. [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 Tepuoja OOpalleHHs] KOHMYECKOTO 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 1151 MaTepraaIbHON 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 reorpapuueckod MHUpOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi 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. Cuna cOnpoTHUBICHUS NpPU JBUKEHUU 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.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CUI C
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 yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBUCHMOCTH BPEMEHH JBHKEHHA Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHus 1Mo BETUYMHE YIIIOBOro Koddduimenta
3aBucuMOcCTH Frp(N).

HccnenoBanne nBrkeHHsI OpycKa MO HAKIOHHOHN IUIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [loctymarenbHoe W BpallaTelbHOE JBHKEHUE
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€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHs TBEPAOrO Tela, 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 MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMBbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NmMnynbe CAITBI 1 U3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cuisl Ha MajqoM M Ha KOHEUYHOM mepeMeleHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMAJbHbIE Ccuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIUH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PadOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiyiibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenne KHHETUYECKON IHEPTUU TEJIA 10 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-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYyJsipHO-KuHeTnyeckon Tteopun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneid. Macca u pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] 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, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHE 3HAYEHUS BEIMYHUH, OMHCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaXXEHUE JJIs1 BHYTPEHHEW SHEPTUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMUKe. Borancienue padboTel 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTAa CTrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

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

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

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  MPOLECCOB:
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 ACMEKThl MCIOJb30BAHUS TEIUIOBBIX JBUTraTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTh Bo3ayxa. AOCOIIOTHAsS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIIIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON 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 3apsifl. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO TMoJsl (Kak 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 U
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
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,
AIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUSA MEXAY HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsKeHHOT0 KOHASHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylneCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONIPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenma.

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

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

KoHaeHcaTop B €M MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

M3mepeHre CUibl TOKA U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

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

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3amMbIKaHHE TAIIbBAHUYECKOTO 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.

HccnenoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HCTOYHHUKA TOKA.

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

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

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
TeMiiepaTypbl. CBEpXIpOBOANUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTY METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (U3HMUECKUX BEJIIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOJIUTUYECKAS TUCCOLMAIUS, TaIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyarble KOHCTPYKIIMHK), MCTOIb30BAaHUE 3aKOHOB COXpaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJly4YEHHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpUANOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBie TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. J[BHKEHHE 3aps>KEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

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

Kaptrna nHUN MarHUTHOW MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

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 BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKnuu. 3aKoH dJEKTpOMarHuTHOW uHAYKuuu dDapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBJeHUS JIEKTPOMAarHUTHOW UHTYKITHH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, nPAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 UX DHEPIeTHUYECKOrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTteMaTHdeckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanne FHEPTUM B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanbHOM KosiebatenbHOM KoHType. ®Popmyna Tomcona. CBs3p aMILIUTY/bI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUue YCTPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHMHM PE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHus. llomepeunsle u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

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

[IIymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, TeredoH, CBYU-nieun,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGmrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpakKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

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 CBETa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmydeil B mpusme. [ucnepcusi cBera. CioxHBIM cocTaB 0enoro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MpsSMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUA CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue naTepdepeHnnm cpera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HAIIPSHKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHue noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cieIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYeCKUH 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.

PaBHOBeCHOE TEIJIOBOE M3JIydYeHHE (HU3IydeHUE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

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

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne 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. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npakmuxym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHHs. BIMsAHME pAaTMOAKTUBHOCTH Ha YKUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
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 marepuss U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BuTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro HeOa. Co3Be3nus, sSpkue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM II0OCIIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. 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. YEpHBIE NBIPHI B sApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUHU.

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, TJIaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUN (DU3NUSCKUX BEIUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O06o0mariiee NOBTOPEHUE.



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

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, OOBSCHUTECIBPHOM M  MPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAay4yHbId (DaKT, rumoresa, (hU3MUecKas BEIUUYMHA, 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.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpone, KoJyieOaTelbHbIE
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 ¥ MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA, COJIHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, T[O3UTHBHBIX BHYTPEHHUX  YOEXIEHHH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OPMUPOBAHHOCTh TIPAXKJAHCKOM  MO3UIMU  OOy4YAIOIIErocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYNpaBICHUHM B  00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpaK1aHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAlMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas OSCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyymiei nmpodeccun u peaan30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€amMOOOpa3oBaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKaloled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJI/IE€Th HAyYHOH TEPMUHOJIOTHEN, KIIFOUEBBIMH TMOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHUIO PA3JIMYHBIX METOJIOB ITIO3HAHUS,

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

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE 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 3HAaHMS 1O (GU3NKE B TNPAKTUYECKYIO 00JaCTh
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 nndopmanueii:

BJIAJ€Th HAaBBIKAMM MOJyYeHHUsS] MHPOPMALMKU (PU3HUECKOTO COJEp KAHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIICHHE Ha Yypokax (U3UKK U BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/MBHUIyaJIbHON paboTHI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNiaTh posid ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO  OCYIIECTBIIATh  ITO3HABATENIBHYIO  JEATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPETIOYTECHUH;

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 (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEHICHUS MO HX
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;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO Yyrpyras naedopmanus, aOCOIHOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca 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 DHEPIrUEN TEIUJIOBOTO [BMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—KianeiipoHa, mnepBbId 3aKOH TEPMOJUHAMUKH, 3AKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKyma U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM  3a/laud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl M KOPPEKTHPOBATH METONBI PEUICHUS 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-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HA N3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekHBbIX 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 (PU3MYECKHMMH MpOIEeccaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuend (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYCHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  Tpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHMBATH BKIJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETbHOCTH 4YeJOoBeKa M JalIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
bu3uku, poip (uznvyeckoil Teopurd B (POPMHUPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUECKOE U  OJIHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyarh yCJIOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOAMHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHOM  TEOpHUHU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeompenenéHHocTell ['elizeHOepra, 3akOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA HUMIYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MpeJI0KeHHON
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

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

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJBb30BAaHUU JOCTHIKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM

n/n NMPOrpamMMbl Bcero

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI

1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6

Htoro no pazneny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemartuka 10
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10

Hroro o pasneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15

3.2 Tepmoaunamuka. TennoBble MalIMHBI 20

3.3 ArperatHblie cocTosiHUS BemecTBa. Da3oBbie 14

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edso0.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [IOK
https://m.edsoo.ru/f16b68d7

bu6mmorekxa [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MePEXO/Ibl
Uroro no pazgeny

Pasznen 4. JIEKTPOAUHAMUKA

4.1 DNeKTpUYEeCcKoe moJie
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK
4.3 Toku B pa3IuyHBIX cpenax

Uroro no pazgeny

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

5.1 Ou3nyeckuil MpakTUKyM
Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

49

24 1

24 1

54

16 16

16

10

170 8 16

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarguTHoe 1ose

1.2 DJNIeKTpOMarHuTHask UHIYKIUS

Hroro no pasaceiny

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

2.1 MexaHnueckue KojiebaHus

2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS

23 MexaHn4yeckue 1 3JeKTPOMarHuTHbIE
' BOJIHBI

24 Ontuka

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

14

13

27

10

15

10

25

60

KonTpoabHbie
padoTshI

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

Hroro no paszneny

5

1

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bu6mmoreka [IOK
https://m.edso0.ru/39859ef1

bubmuorexa [JOK
https://m.edso0.ru/39859ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBASI PU3UKA

4.1 KopnyckynisspHO-BOIHOBOM Ayann3m 15
4.2 ®duznka aToma )
43 ®wu3MKa aTOMHOTO Spa U 3JIEMEHTapHBIX 5
' YacTHI]
Wroro no pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12

Htoro no paznemny 12

Pazzen 6. PU3HUYECKHAN MPAKTUKYM

6.1 Ou3nyecKkuil NPakTUKYM 16 16

Hroro o pasneny 16

Pa3nesn 7. OBOBIIAIOHIEE ITOBTOPEHHUE

Cucremarusanus 1 00001eHne
MIPEIMETHOTO COJICP KAHUS U OTIBITA

7.1 _, 15
NeSITeTLHOCTH, TPUOOPETEHHOTO TIPH
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PeszepBHOe Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16

bu6mmoreka [IOK
https://m.edso00.ru/39859f1

bubmuoreka [JOK
https://m.edso00.ru/39859f1

bu6mmoreka [IOK
https://m.eds00.ru/39859f1

bubmuoreka [JOK
https://m.edso0.ru/39859ef1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bu6mmoreka [JOK
https://m.edso00.ru/39859ef1

bu6mmorexa [IOK
https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®dusnka — pyHIaMeHTaIbHasg HayKa O IPUPOJIC

HayuHblii METOT TO3HAHUS U METO/BI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN

DKCIepUMEHT U TEOpHs B IPOIECCe MO3HAHUS
npupojsl. HaGuoieHre u SKCIepruMeHT B
busuke

CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH

AOCOII0THAS U OTHOCUTEIIbHAS TOrpeIIHOCTHU
I/I3MepeHHI>'I (I)I/I3I/IquKI/IX BCJINYHNH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKN B pOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
JESATENBHOCTH JIIOIEH

Mexannueckoe auxenue. Cucrema orcyera.
OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH

Panuyc-BekTop MaTepualbHONW TOUKH, €T0
MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.
[Tepememenue. Cxkopocts. X mpoekum Ha

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/1beef346

bubmuorexa [JOK
https://m.edsoo.ru/3a7fde29

bubmuorexa [JOK
https://m.edso0.ru/34c49931

bubmuorexa [JOK
https://m.edsoo.ru/ca2def03

bubanoreka LIOK
https://m.edsoo.ru/7f18fda3

bubanoreka LIOK
https://m.edsoo.ru/eabbdedl

bubanoreka LIOK
https://m.edsoo.ru/e9a52f02

bubnunorexa LIOK
https://m.edso0.ru/30a108a5



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

10

11

12

13

14

15

16

17

18

19

OCH KOOpJIMHAT

PaBHOMepHOE NpsSMONIMHENHOE TBUKECHHE.
I'padmueckoe onrcanre paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKCHUS

Ciio)eHne nepeMeeHnil 1 CKOPOCTEH.
Pemrenue 3amau

HepaBHomepHoe nBuxenre. MrooBeHHast
cKopocTh. Yckopenue. [Ipamoinuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBobosHoe naseHue. Y cKkopeHre cBOOOIHOTO
naJeHusl. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU H UX rpaduku
JIBr>keHue Tesia, OpOIIEHHOTo MO YIJIOM K
TOPU30HTY

KpuBonmHeliHoe aBuxkenue. J[BM>keHUe Mo
OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon u wacrota. LleHTpOoCcTpEeMUTEIBHOE 1
IIOJIHOE YCKOPEHUE

KonTponbnas padora no teme "KunemaTtuka"

IIepBeb1if 3ak0oH HproTona. MHEpuManbHbIe
cuctembl oTcuéra. [I[puHIUIT OTHOCUTETBHOCTH
lNanunes. HenHepuuanbHble CUCTEMBI OTCUETA
Cuna. PaBHOnelicTByto1as cuina. Bropoit
3akoH HproTona. Macca

B3aumopencraue ten. Tperuit 3akoH HeroToHa

but6mmoreka [IOK
https://m.edsoo.ru/89ba7190

bubnunoreka LIOK
https://m.edsoo.ru/761d18aa

bubnunoreka LIOK
https://m.edsoo.ru/a99549a7

bubmuoreka [{OK
https://m.edso0.ru/b7560bbf

bubnuoreka [{OK
https://m.edsoo.ru/f738109c

bubnunoreka LIOK
https://m.edsoo.ru/71cbb4f5

bubanoreka LIOK
https://m.edso0.ru/33196fbe

bubanoreka LIOK
https://m.edsoo.ru/1242f32e

bubanoreka LIOK
https://m.edsoo.ru/5a9e4a64

bubnunorexa LIOK
https://m.edsoo0.ru/141d3837

bubnunorexa LIOK



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837

20

21

22

23

24

25

26

27

28

29

30

[IpuHnun cynepno3unuu cuil. Pemenue 3anay
Ha IIpUMEHeHue 3akoHoB HproToHa

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJICHTHOCTH IT'PAaBUTALMOHHON U
MHEPTHOU Macchl

Cuna TSOKeCTH U yCKOpEeHUE CBOOOIHOTO
najIeHust

JIBr>KeHHe HeOEeCHBIX Tel U X
HCKYCCTBEHHBIX CITyTHUKOB. IlepBas
KOCMMYecKasi CKopocTb. 3akoHbl Kerutepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.
JIBr>KEHUE B )KUJIKOCTH U ra3e ¢ YYETOM CHUJIbI
COIIPOTUBJIICHUS CPEBI

Jasnenue. ['uapocratnyeckoe JaBjICHUE.
Cuna Apxumena

AbcomoTHO TBepaoe Teno. [locrynarensHoe u
BpallaTeIbHOE IBUKEHHUE TBEPAOIO Tela

MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIllCHUS.
[Ineqo cumnsl

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS

Pemenue 3agau

https://m.edsoo.ru/57dba505

bubnunoreka LIOK
https://m.edsoo.ru/bdf997fb

bu6nmoreka [IOK
https://m.edsoo.ru/9aba2b0a

bu6nmoreka [IOK
https://m.edso00.ru/22757f26

bubnunoreka LIOK
https://m.edsoo.ru/11abfa0a

bubnunoreka LIOK
https://m.edsoo.ru/0ae2cd84

bubnuoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2cb29676

bu6nmorexa LIOK
https://m.edsoo.ru/a28aa7ad
bu6nmorexa LIOK
bu6nmorexa LIOK
https://m.edsoo.ru/2b95d57e

bubnmorexa LIOK
https://m.edso0.ru/653d3459

bubnunorexa LIOK
https://m.edso0.ru/9aa79a7d

bubnunorexa LIOK
https://m.edsoo.ru/dclcaacO



https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0

31

32

33

34

35

36

37

38

39

40

KonrtponsHas padora no teme "InHamuka.
Cratuka TBepaoro tena'"

NMinynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MarepuaibHbIX TO4eK. LIeHTp Macc cucreMsl
MaTepualbHBIX TOUEK. Teopema 0 JBUKEHUU
LIEHTPA Macc

HMmynibe CHIIBI M U3MEHEHHME HMITYJIbCA TEla.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

MomeHT HMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHN MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

Pemenue 3agau

PaGora cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThI cuiIbl. MOIITHOCTE CHIIBI

Kunernueckas sneprus. Teopema 06
WU3MEHEHUN KNHETUYECKOW DHEPTUU
MaTEpUAIbHOU TOUKH

[ToTeHuManbHbIE U HEMOTEHIUAIBHBIE CUJIBI.
[TorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTb

TpCTB}I KOCMHUYCCKast CKOPOCTh. CBs3b pa6OTBI

HEMOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUs MEXaHUUYECKOI 3HepTrun

anyrI/Ie " HCYIIPYTHUC CTOJIKHOBCHHA.

bubnunoreka LIOK
https://m.edsoo.ru/9f5a574c

but6mmoreka [IOK
https://m.edsoo.ru/4bb8294b

but6mmoreka [IOK
https://m.edsoo.ru/13f0a221

bubnuoreka [{OK
https://m.edsoo.ru/d6532eb9

bubmuoreka [{OK
https://m.edsoo.ru/f7706d63

bubnunoreka LIOK
https://m.eds00.ru/913974c7

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

bubanoreka LIOK
https://m.edsoo.ru/554bafcc

bu6nunorexa LIOK
https://m.edsoo.ru/f57b4e01

bubnunorexa LIOK


https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01

41

42

43

44

45

46

47

48

49

50

51

52

VYpaBHenue bepryiuu s UeaibHOM
KHUJKOCTU

KonTponbHas pabota mo Teme "3aKoHbI
COXPAaHEHHUs B MEXaHUKe"

PasButue npencraBieHui 0 MPUPOJIE TETUIOTHI.
Ocnognble nonoxkernss MKT. [Tuddyszus.
BpoyHoBCcKOE nBUKEHUE

CtpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPIbIX
Ten. XapakTep ABUKECHUS U B3aUMOJICHCTBHS
YacTHUIl BEeUIeCTBa

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonuuectBo BemectBa. [locrosinnast ABoraapo

Temneparypa. Ternosoe paBHoBecue. Illkana
Henscus

Pemenue 3agau

Nneansubiii ra3. ['a30BbIe 3aKOHBI

VYpasuenne Menzeneesa-Knaneiipona.
Pewenne 3anau

AbcoimoTHas TeMnepatypa. 3akoH JlanproHa

H3OHpOHCCCH B UACAJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

I'padmyeckoe mpencTaBICHNE U30MPOIIECCOB:
U30TEepMa, U30X0pa, H300apa

OcnoBnoe ypaBHeHne MKT

https://m.edsoo.ru/f30f43b6

bub6nmoreka [IOK
https://m.edsoo.ru/474e7c4a

bu6nmoreka [IOK
https://m.edsoo.ru/b0a4445f

bubnunoreka LIOK
https://m.edsoo.ru/c44d02e2

bubnunoreka LIOK
https://m.edsoo.ru/c5b72ab7

bubmuorexa [IOK
https://m.edso00.ru/0070d493

bubmuoreka [{OK
https://m.edsoo.ru/1531aba5

bu6nmorexa LIOK
https://m.edsoo.ru/1deb2367

bubnmorexa LIOK
https://m.edso0.ru/8d12c328

bu6nmorexa LIOK
https://m.edsoo.ru/14e02d1f

bubmnoreka IIOK
https://m.edso0.ru/68878d51

but6mmorekxa [IOK
https://m.eds00.ru/1344327b

bubnunorexa LIOK
https://m.edso0.ru/c8094721



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
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54

55

56

57

58

59

60

61

62

Pemrenue 3amau

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel
KHUHETUYECKOM SHEprueil mocTynaTeabHOro
TEIJIOBOTO JABM)KEHUS €€ 4acTHIl

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 1O
TeMe "OcuoBsl MKT"

Kontponbnas padota mo teme "OcHoBst MKT"

TepmonnHaMuyeckas cucrema. 3ajilaHue
BHEIIHUX ycsioBui uist T/ cucreMsl.
BaemHne 1 BHyTpeHHUE TapaMeTPBI.
[TapameTtpst T/l cuctemMbl Kak cpegHue
3HAQUYEHMSI BEJIMYHH, OUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBosbHas penaxkcauust T/] cucreMbl
K TEILUIOBOMY PaBHOBECHIO

Mopenp nieanbHOro ra3a B TEpMOJNHAMHUKE.
VYcnoBus TPUMEHUMOCTH 3TON MOAEIH
VYpaBuenune Menzeneesa-Knaneiipona u
BBIPAKCHUE JJI1 BHYTPEHHEN SHEPTUU
BeIpaxxenue i1 BHyTpeHHEN SHEPTUH
OJIHOATOMHOT'0 UJEAJIBHOIO rasa.
KBa3ucraTnueckue u HecTaTUYECKUE
IIPOLIECCHI

3J'ICMCHTapHa$I pa60Ta B TCpMOJUHAMUKE.

bubnunoreka LIOK
https://m.edso00.ru/10265a05

https://m.edsoo.ru/c38af875

bubnunoreka LIOK
https://m.edsoo.ru/09d12fd8

bubnunoreka LIOK
https://m.edsoo.ru/13adad59

bubnunoreka LIOK
https://m.edsoo.ru/5f8d38a3

bubmnoreka IIOK
https://m.edsoo.ru/8ec512f0

bu6nunorexa LIOK
https://m.edso0.ru/29355001

bu6nmorexa LIOK
https://m.edsoo.ru/bal178d0

but6mmorexa [IOK
https://m.edsoo.ru/acscacl5

bubanoreka LJOK
https://m.edsoo.ru/741d5738



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
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65

66

67

68

69

70

71

72

73

Beruncnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme

Terutonepenaya Kak criocod N3MEHEHUsI
BHyTpeHHel suepruu T]l cuctemsr 6e3
COBEpIIEHUS pabOThI

KOHBCKHI/ISI, TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KonnuectBo Tennotsl. TemnoémMkocTs Tena.
VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BEILECTBA. Y IebHAs TEIJI0TA CrOPAHUs
TOILIMBA

Pacuér xonuyecTBa TEIIIOTHI IpU
TerIoneperaye

ITonsarue 06 aguabarHoMm npouecce. [lepBbiit
3aKOH TEPMOJAMHAMUKHU

KonunuecTBo TemnoTel v paboTa Kak Mepbl
M3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl
Bropoii 3aK0H TEpMOJIMHAMHUKY 1JIs
PAaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpatumocTs IpHUpOIHBIX MPOLIECCOB

[Ipunnune! aevictBus Temnosbix MamuH. KIT
MaxkcumansHoe 3Hauenue KII. [{ukn Kapuo

Pemrenue 3anau

DKOJIOTHYECKHUE aCTIEKThI UCTIOJIb30BaHUS
TEIUIOBBIX JBUTarenei. TermnoBoe 3arpsi3HEHNE

but6mmoreka [IOK
https://m.eds00.ru/3d734561

but6mmoreka [IOK
https://m.edsoo.ru/157b54cd

bubnuoreka [IOK
https://m.edsoo.ru/7ba67355

bubnuoreka [IOK
https://m.edsoo.ru/1db5ad4e

bubnunoreka LIOK
https://m.edso0o0.ru/d8098824

bubmuoreka [{OK
https://m.edsoo.ru/b047alcd

bu6nmorexa LIOK
https://m.edsoo.ru/c6f4f464

bu6nmorexa LIOK
https://m.edsoo.ru/2e945513

bu6nmorexa LIOK
https://m.edsoo.ru/fe3857b9
bu6nunorexa LIOK
https://m.edsoo.ru/b3efal8b

bubnunorexa LIOK
https://m.edso0.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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OKpY>Karollen cpeibl
Pemenue 3anau

O06o001IeHre U cHCTeMaTH3alus 3HAHUN 110
teme "Tepmoaunamuka. TemnoBbie MamuHb"

KontposbHas paboTa mo teme
"Tepmonunamuka. TenaoBble MalIuHbI"

[TapooOpazoBanue u koHaeHcanus. Vicnapenue
Y KUTICHUE. Y IelTbHAasl TEIUIoTa
napooOpazoBaHHs

HaCI)IHIGHHBIe M HCHACBIIICHHBIC ITapbI.
KadgecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTDb OT 00BEMa
HaCbIICHHOI'O I1apa. 3aBHCUMOCTh
TEMIICPATYPhbl KUIICHUA OT AABJICHUSA B
KUIKOCTHU

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCHUTEIbHAS BIAXKHOCTD

Pemenue 3agau

Tsépnoe teno. Kpucraminueckue u amopgpHsie
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB
[InaBneHne u KpuctaM3anus. Y 1enbHas
terioTa miasneHus. Cyoaumanus
Hedopmaruu TBEpOTO Tena. PacTsokenue u
cxarue. Casur. Monyins FOura. IIpenen
yIpyrux aehopmariuii

but6mmoreka [IOK
https://m.edsoo.ru/c8c70432

but6mmoreka [IOK
https://m.edsoo.ru/28d62b3f

but6mmoreka [IOK
https://m.edsoo.ru/1b6e26c5

bubnunoreka LIOK
https://m.edso00.ru/6f8e6777

bubnunoreka LIOK
https://m.edsoo.ru/f5¢17d02

bubanoreka LIOK
https://m.edsoo.ru/30ebbb79

bubanoreka LIOK
https://m.edsoo.ru/18e95ff3

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

bubnunorexa LIOK
https://m.edsoo.ru/6ee91e9f

bubanoreka IJOK
https://m.edsoo.ru/dalaabl10



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
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93

94

TernoBoe paclIMpeHre KUIKOCTEN U TBEPIBIX
TeJd. AHFAPMOHHU3M TEIUIOBBIX KOJIeOaHHi
YaCcTHUL BELIECTBA

ITpeoOpaszoBanue sHeprun B (ha30BBIX
nepexojax

YpaBHEHHE TEIIOBOTO OamaHca

Pemenue 3agau

[ToBepxHOcTHOE HaTsKeHUE. KanumspHeie
siBJIEHUs. J{aBieHue 1Mo UCKpUBJIEHHON
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexo bl

KontponbHas padota nmo teme "ArperaTabie
coctosiHus BenlecTBa. @a3zoBbie nepexoas”
DnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANEKTPUYECKUX 3apsaaoB. [[poBogHuKH,
JTUAJIEKTPUKU U MTOIYIIPOBOIHUKHI
DneMeHTapHBIN IEKTPUIECKUM 3apsia. 3aKoH
COXPaHEHHUS IEKTPUUYECKOTO 3apsijia
B3aumoneiicteue 3apsaioB. ToueuHble 3apsabl.
3akoH Kynona

Pemrenue 3anau

bubnunorexa LIOK
https://m.edsoo.ru/7ba5edf2

bu6nmoreka [IOK
https://m.eds00.ru/97a0672f

bub6nmoreka [IOK
https://m.edsoo.ru/ab1521fb

bu6nmmoreka [IOK
https://m.edsoo.ru/8ab7f40d

bubmuoreka [{OK
https://m.edsoo.ru/b42f1f97

bubmuoreka [{OK
https://m.edsoo.ru/0b52575c

bubnunoreka LIOK
https://m.edsoo.ru/7dc2a739

bubmnoreka IIOK
https://m.edsoo.ru/laff445f

bu6nunorexa LIOK
https://m.edsoo.ru/f49afd24

bubnunorexa LIOK
https://m.eds00.ru/445b7746

bubnunorexa LIOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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101

102
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Onekrpuueckoe nose. Ero neiictBue Ha
ANEKTPUYECKHUE 3aPsIIbI

Hanpsisk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOGHbIii 3apsiy. JInHUM HAPSHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpoIHOE
JJIIEKTPUYECKOE T10JIe

HOTGHI_[I/IaJ'II)HOCTB SJICKTPOCTATUYCCKOI'O
moJist. Pa3HOCTh MOTEHIIMANIOB B HAIIPs>KCHUC
ITotennuanbpHas OHCPI'uA 3aps/ia B

QJICKTPOCTATHUYCCKOM II0JIC. ITotenmuan
QJICKTPOCTATHUYCCKOI'O I10JIA

CBs13b HAPSKEHHOCTHU NOJISL U Pa3HOCTH
IIOTEHIUAJIOB I JJIEKTPOCTaTUYECKOIO OIS

[IpuHOUI Cyneprno3unuu JIEKTPUIECKUX
noJiei

Pemenue 3agau

[Tone Toueunoro 3apsaa. [loje paBHOMEPHO
3apsHKEHHOU Cephl

[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. [Tose paBHOMEPHO 3apsKEHHOM
OECKOHEUHOI IIIIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B
JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B
JIEKTPOCTATUYECKOM I10JI€

Kongencarop. DneKTpo€MKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTH INIOCKOTO

bubnunoreka LIOK
https://m.edsoo.ru/05c6bfal

but6mmoreka [IOK
https://m.edsoo.ru/3dac6957

but6mmoreka [IOK
https://m.edso0.ru/80021447

bubnunoreka LIOK
https://m.edsoo.ru/af5fa389

bubnunoreka LIOK
https://m.edsoo.ru/df7a6838

bubmuoreka [{OK
https://m.edsoo.ru/Ocfe4a6c

bu6nunorexa LIOK
https://m.edsoo.ru/5a582263

bu6nmorexa LIOK
https://m.edsoo.ru/b297b5c3

bubanoreka LIOK
https://m.edsoo.ru/f7a665ee

bubanoreka LIOK
https://m.edsoo.ru/32405eab

bubnunorexa LIOK
https://m.edso0.ru/060ebab5

bubanoreka [JOK
https://m.edso00.ru/845b4f73



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
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116
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119

KOHJICHCATOpa
[MapaienbHOE COSTMHEHNE KOH/ICHCATOPOB

IlocaenoBaTenbHOE COEIUHCHUE
KOH/JIEHCAaTOPOB

OHeprus 3apsKEHHOI0 KOHAEHCaTopa

Pemenue 3agau

HBI/I)KGHI/IC Sapﬂ)KeHHOﬁ YaCTHUIbI B
OJHOPOJHOM JJICKTPHUYICCKOM I10JIC

Pemenue 3agau

O0600611eHre U cucTeMaTU3alus 3HaHu#| 110
Teme "Dnekrpuyeckoe nose"”

KonTponbhas pabota no teme
"OnexTpuueckoe noiue"

Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
CYIIIECTBOBAHUS TTOCTOSIHHOTO JIEKTPUUYECKOTO
TOKa

Wctounuku Toka. Hanpsixkenne u 3/1C

3akon OMa 1t y9acTKa [enu. DIEKTPHUIECKOe
COINPOTHBIICHUE

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOIHOT'O
IMPOBOAHUMKA OT €TI0 AJIMHBI U IIJIOIaAn
MOMEPCUHOTO CCUCHUS

YaenpHOE COIIPOTUBJICHUEC BCIICCTBA.

bub6nmoreka [IOK
https://m.edsoo.ru/d11e8ce?

bu6nmoreka [IOK
https://m.edso00.ru/1e992920

bubnmoreka [IOK
https://m.edsoo.ru/73a34f18

bu6nmoreka [IOK
https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

bubnunoreka LIOK
https://m.edsoo.ru/8341d6ac

bubmuoreka [{OK
https://m.edsoo.ru/5752603f

bubmnoreka IIOK
https://m.edsoo.ru/cefe90e9

bu6nmorexa LIOK
https://m.edso00.ru/233311b5

bubnmorexa LIOK
https://m.edso00.ru/0839al115

bu6nmorexa LIOK
https://m.edsoo.ru/f14f251e

bubnunorexa LIOK
https://m.edsoo.ru/95fcdf51

bubnunorexa LIOK


https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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126

127

128

129

130

131

132
133

Pemenue 3agau

HOCJ’IGI[OBEITCJ'IBHOG, napajji€JbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

Pacuér pa3BeTBIEHHBIX TEKTPUUECKUX IICTICH.

[TpaBuna Kupxroda

Pemrenue 3amau

Pabora anekrpudeckoro Toka. 3akoH J[koyiist

—Jlenma

Pemenue 3agau

MouHoCTb 37eKTpruecKoro Toka. Temnosas

MOIIHOCTD, BBIAEIIsIEMAst HA pE3UCTOPE
Pemenue 3agau

O/J1C u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHUKA TOKA

3axon OMa 715 TTOJTHOM (3aMKHYTOM )
ANEKTPUUYECKON LIeTn

Pemenue 3agau
MoIHOCTh UCTOYHHUKA TOKA
KopoTtkoe 3ambikanmne

Konpaencarop B 1ienu noCTOSIHHOTO TOKa

Pemenue 3agau

https://m.edso0.ru/437f8300

bu6nmoreka [IOK
https://m.edso0.ru/236f7e07

bubnunoreka LIOK
https://m.edso00.ru/1794cf37

bubnunoreka LIOK
https://m.edso0.ru/3881b469

bubnunorexa LIOK
https://m.edsoo.ru/a3605c5c

bubnunoreka LIOK
https://m.edsoo0.ru/6761bfOf

bubnuoreka [{OK
https://m.edso0.ru/99750a6f

bubnuoreka [{OK
https://m.edsoo.ru/eb72fc24

bu6nmorexa LIOK
https://m.edsoo.ru/72d453af

bubmnoreka IIOK
https://m.edsoo.ru/221f40fb

bubmnoreka IIOK
https://m.eds00.ru/3580b679

bubmnoreka IIOK
https://m.edsoo.ru/a0ae51d8

bubnunorexa LIOK
https://m.edso00.ru/546f5632

bubnunorexa LIOK
https://m.edso0.ru/35368f3e

bubnunorexa LIOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
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145

Pemenue 3anau no teme "IlocTostHHBINM
AJIEKTPUYECKUM TOK"

Pemenue 3anau no teme "IlocTostHHBINM
ANEKTpUYECKUH TOK"

Pemrenue 3agaud mo treMme "I1ocTOSHHBIN
AJIEKTPUYECKUM TOK"

O06o0061IeHre U cucTeMaTU3alus 3HaHUH 110
teme "[loCcTOsTHHBIN 3eKTpUYECKUM TOK"
Kontponbnas padota o teme "l[locTosiHHbIN

AIEKTPUUYECKUN TOK"

DneKkTpuyecKas IpPOBOJUMOCTb PA3JIMYHbBIX
BEIIECTB. DJIEKTPUUYECKUI TOK B METaJIIax.
CBepXIpoBOIUMOCTh

DNEeKTpUUECKUN TOK B paCTBOPax M paciuiaBax
ANEKTPOJINTOB. 3aKoHbI Papazes 1
ANEKTPOJIN3A

DnekTpruyeckuil Tok B razax. [lmazma

DneKTpuuecKuil TOK B BakyyMe. BakyymHble
npubopsI

DNEeKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TomynpoBOTHUKOBBIE PUOOPHI

Pu3nyuecKkuil NpakTUKyM 1o Teme "M3mepenue
CWJIBI TOKA U HAIIPSDKEHUS B LETIH
IIOCTOSIHHOT'O TOKA IPU ITOMOILH aHAJIOTOBBIX U

https://m.edso0.ru/4410cef0

bubnunoreka LIOK
https://m.edsoo.ru/a7340a29

bu6nmoreka [IOK
https://m.edsoo.ru/744261b8

bubnmoreka [IOK
https://m.edsoo.ru/ebh5d4687

bubnunorexa LIOK
https://m.edsoo.ru/bfd7a050

bubnuoreka [{OK
https://m.edsoo.ru/1885ddf1l

bubmuoreka [{OK
https://m.edsoo.ru/da794295

bubnunoreka LIOK
https://m.edsoo.ru/4b423491

bubmnoreka IIOK
https://m.eds00.ru/92d92f76

bubmnoreka IIOK
https://m.edsoo.ru/2E+160

bubmnoreka IIOK
https://m.edsoo.ru/ab61c660

but6mmoreka [IOK
https://m.eds00.ru/83622200

bubanoreka [JOK
https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB" HUITH
"3HaKOMCTBO ¢ 1M (pOBOIi TabopaTopuei mo
¢usuke. [Ipumeps! u3mepenus Gpusndeckux
BEJIMYMH MPU MOMOIIU KOMITbIOTEPHBIX
TATYNKOB"

duznyeckuil npakTukyM no teme "M3ydyenue
HEPaBHOMEPHOI'O JBUKEHHUS C LEJIbIO
ONpe/ieICHUsI MTHOBEHHOU CKOpocTH"

duznyeckuil npaktukym no teme "M3mepenue
YCKOPEHUS TPH MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KCHHH 110 HAKJIOHHOM
mwirockoctu" nwin "UcciaenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHU IPU PAaBHOYCKOPEHHOM
IBIKeHUN"

®duznyeckuil npaktukym no teme "M3mepenue
YCKOpPEHUsT CBOOOHOTO NaJACHUS" WIIN
"N3ydeHune IBUKEHUS Teja, OpOILIEHHOTO
TOPU30HTAJIBHO"

duznyeckuil npakTukyM no teme "M3ydyenue
JBYKEHUS TeJa M0 OKPY)KHOCTH C IMTOCTOSTHHOM
o Moy o ckopocThio" uinn "Hccnenoanue
3aBHCUMOCTH NepHoAa o0palieHus
KOHMUYECKOT0 MasiTHUKA OT €ro rnapamerpon"

®duznyeckuil npaktukym mno teme "M3mepenue
PaBHOJICMCTBYIOIICH CUIIbI IPU ABUKECHUH
Opycka 1Mo HaKJIOHHOW IJTIOCKOCTH" UITH
"[IpoBepka runoTe3bl O HE3ABUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 1Mo HAKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €T0

bubnunorexa LIOK
https://m.edso0.ru/f6292f5f

bubmnoreka IIOK
https://m.edso0.ru/6960b6ef

bubmnoreka IIOK
https://m.edsoo.ru/d1ea2402

bubanoreka LIOK
https://m.edsoo.ru/bcf53514

but6mmorexa [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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maccel"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B TIPYKUHE U PE3HHOBOM
obpasie, ot ux aedopmarmu" win "M3yuenue
JIBUKCHHSI CHCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JETKui 010K"

duznyeckuil npakTukym 1o teme "M3mepenue
KO3 PHUIHEHTa TPEHHUS TI0 BEIIMIUHE YTIIOBOTO
kodpdunmenta 3apucumoctu Frp(N)" nmm
"UccnenoBanue ABMXKEHU OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C MEPEMEHHBIM
koahdunmentom Tpenus" i "M3yueHue
JIBMDKEHUS IPpy3a Ha Baly C TpeHUueM"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALLCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
TIJI0IA b OTIOPHI"

dusnyeckuil npakTukym 1o teme "M3mepenue
MMITyJIbCa TeJIa TI0 TOPMO3HOMY IyTH" WU
"N3mMepeHue CUIIbl TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIIS M MOIIIHOCTH CHJIBI TATH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C
uMnysabcoM cuibl" uinm "MccnenoBanne
COXpaHEHHUs UMITYJIbCa IIPH YIPYTOM
B3auMoeicTBun" wim "M3mepenne

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bubmnoreka IIOK
https://m.edsoo.ru/b83b1607

bubanoreka LIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
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KMHETUYECKOM YHEPrUuu Tella 10 TOPMO3HOMY

yTH
duznyeckuil npakTukyM no teme "M3ydenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEH0BAHO
MCIOJIb30BaHKe UG POBOH JlabopaTopun)" win
"N3yueHue n30X0pHOro mpoiecca" uin
"N3yuenue n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

duznyeckuil npaktukym no teme "M3mepenue
yaenbHOU TeroémkocTu” unu "MccnenoBanue
rpoIriecca OCThIBAHUS BeIecTBa" UiIu
"UccnenoBanue aguadbaTHOTO mporecca' Win
"N3yueHne B3aMMOCBS3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIIepaTypbl KUIIEHUS KUAKOCTE"

duznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapeHUs] JKUAKOCTEH"
niu "M3MepeHne yneabHOU TEIIOoTh
I1aByieHus baa" uim "M3ydeHue cBOMCTB
HaChIIEHHBIX NapoB" win "U3Mepenue
a0COMIIOTHOM BJIaKHOCTH BO3/lyXa M OLIEHKa
Macchl apoB B omenieHun". smepenue
ko3 (ppurmenTa mMOBEPXHOCTHOTO HATSKEHUS

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HabmtoieHue npeBpalieHust SHEPTUU
3apsKEHHOT0 KOHJEHCATOPa B SHEPTUIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LIETH, COAEpKaIIEH
KoHAeHcaTop" niu "Pacnpenenenne pa3HOCTH

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

bubmnoreka IIOK
https://m.edsoo.ru/2f2faa61

bu6nuorexa [IOK
https://m.edsoo.ru/6bla23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
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160

161

162

163

164

165

[IOTEHLIMAJIOB (HAIPSKEHUS ) IpU
IOCIEA0BATEIILHOM COCIMHCHUN
KOHJICHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3Mepenue yiaeabpHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" HITH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsDKEHUS TS JIAMIThl HaKaJTuBaHUs "

@uU3NYECKU IPAKTUKYM 110 TEME

"Habmorenue snexrponusa’ i "M3mepenue

3apsijia OJHOBAJICHTHOTO HOHA" WK

"HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS 1
TEPMOPE3UCTOPA OT TeMIepaTyphl" HIn

"CHsiTUE BOJIBT-aMIIEPHON XapAKTEPUCTUKU

auona"

PesepBHelit ypok. O6001IeHNE 1

cUcTeMaTHu3alus 3HaHUK 1o TemMe 1
"KunemaTuka"

PesepubIil ypok. O6006111eHIE 1 1
cucTeMaTu3aIys 3HaHui mo teme "J{luramuka"
PesepubIiil ypok. O6006111eHIE 1

cucTeMaTu3anus 3HaHui mo teme "CraTtuka 1
TBEepO0Tro Tena"

PesepBHelit ypok. O6001IeHNE 1

cHUcTeMaTHu3aIys 3HaHui 1o TemMe "3aKOHbI 1
COXpaHEHUs B ME€XaHUKe"

PesepBHelit ypok. O6001IeHNE 1 1

cucreMarusalus 3Haguii mo teMe "OCHOBEI

bubnunoreka LIOK
https://m.edso0.ru/2b179d98

bubmnoreka IIOK
https://m.edsoo.ru/64b6e901

bubanoreka LIOK
https://m.edsoo.ru/ed017d93

bubanoreka LIOK
https://m.eds00.ru/3149956b

bu6nuorexa [IOK
https://m.edso0.ru/0f9752ac

bubnunorexa LIOK
https://m.edsoo.ru/6¢0df9cc

bubanoreka LJOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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168

169

170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MOJICKYJIIPHOKMHETHYECKOM Teopun"

PesepBubIil ypok. O6001IeHIE 1
cucTeMaTu3alis 3HaHUH 110 TEME
"Tepmoaunamuka. TernaoBsie MalIUHbI"

PesepBubIil ypok. O600111IcHIE 1
CHCTEMAaTH3alMs 3HAaHUI 10 TeMe
"ArperatHbie COCTOSIHUS BelecTBa. Pa3oBbie
nepexonr"

PesepBHrlit ypok. O60011eH1E U
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"DnexkTpuueckoe nose"

PesepBHeIi ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"
PesepBHeIil ypok. O000IICHHE 1
cucTeMaTu3alus 3Hanui 1o teme "Toku B
pa3nuyYHbIX cpenax”

170

16

but6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl

but6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bubnunoreka LIOK
https://m.edsoo.ru/f2381c0c

bubnunoreka LIOK
https://m.edsoo.ru/3cae6dal

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



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/n

10

Tema ypoka

B3anMoieiicTBre TOCTOSTHHBIX MAaTHUTOB H
MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE IoJIe.
['mnore3a Amnepa

Bexkrop MmarautHOM uHAYKIMU. [IpuHmn
CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu
MarHuTHON MHAYKIIMHU

MarnutHoe 1101 IMPOBOAHHUKA C TOKOM. OrmbIT
Opcrena

Cuna Amnepa, €€ HanpaBJieHUE U MOAYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DneKTpOUu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHnua, e€ HanpaBlIeHUE U MOYJIb.
JIBr>keHue 3apsiKEHHOM YacTHUILIbI B
OJIHOPOJHOM MAarHMUTHOM MOJIE

Pemrenue 3anau

Pa6ota cuel Jlopeniia

Pemrenue 3amau

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IpakTnyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edso0.ru/487a8593

bubmnoreka IIOK
https://m.edsoo.ru/4clabcch

bubmnoreka IIOK
https://m.edsoo.ru/d35d5262

bubmuorexa [JOK
https://m.edsoo.ru/26d9c5ba
bu6anoreka LIOK
https://m.edsoo.ru/a37a0c21

bu6anoreka LIOK
https://m.edsoo.ru/ad7718d7

bu6nuorexa [IOK
https://m.edsoo.ru/c97afaal

bubnunorexa LIOK
https://m.edsoo.ru/504e98c7

bubnunorexa LIOK
https://m.edsoo.ru/d518be4b

bubanoreka LJOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
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17
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19

20

21

22

23

24

Mar»auTtHoe 1oJie B BEIIECTBE.
deppoMarHeTuku, napa- u AMaMarHeTUKU

OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.
[Tpumenenue GpeppoMarHeTHKOB

Perrennie 3agaud mo reme "MarautHoe 1ose"

Pemtennie 3agaud o reme "MarautHoe 11ose"

SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH.
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

O1C unaykuuu

3aKOH 3JIEKTPOMAarHUTHOM MHIYKLIUH
®apanes

Buxpesoe anexrpruueckoe noise. Toku Pyko
O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX
Pemenne 3anau

[IpaBuio Jlenna

NunyktuBHOCTH. KaTymka MHIYKTUBHOCTH B
LIEMTH ITOCTOSTHHOTO TOKa

SAsnenue camonnaykuuu. IC
CaMOWHIYKIIHH

BHGPFI/IH MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

https://m.edso00.ru/93617bd9

bubnunorexa LIOK
https://m.edso0.ru/30ff9608

bub6nmoreka [IOK
https://m.edsoo.ru/0b58190a

bub6nmoreka [IOK
https://m.edsoo.ru/5b55c307
bub6nmoreka [IOK
https://m.edsoo.ru/41c4ae8a

bubmuoreka [IOK
https://m.edsoo.ru/b3efa0cl

bubnuoreka [{OK
https://m.edsoo.ru/48150bd8

bubmuoreka [IOK
https://m.edsoo.ru/a6dec188

bubmuoreka [IOK
https://m.edsoo.ru/15abe140

bu6nmorexa LIOK
https://m.edso0.ru/0235cc02

bu6nmorexa LIOK
https://m.edsoo.ru/4dfda618

bubnmorexa LIOK
https://m.edsoo.ru/bbc22726

bubnunorexa LIOK
https://m.edsoo0.ru/621eae9d

but6mmorekxa [IOK
https://m.edsoo.ru/7ee60ca8

bubanoreka LJOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
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27

28

29

30

31

32

33

34

35

DNEeKTPOMArHUTHOE T0JIe
Pemenue 3anau

O000111eH1E U CUCTEMATHU3AIMs] 3HAHUN 110
Tteme "DnexkTpoauHamMuka'

KontposbHas paboTa mo teme
"DnexkTpoguHamMuka"

KoneobarensHas cucrema. CBOOOIHBIE
KosieOanus. 'apMoOHHYEeCKHEe KOJIeOaH s

Kunemaruueckoe u JUHaAMHUYCCKOC OITMCAHHEC

KOJIe0aTENbHBIX ABMKECHUN

9HepFeTI/I‘lCCKOC onucanue. BeiBoj

JAUHAMHWYCCKOI'0 OIMMCaHuA TapMOHHUYCCKHUX

KosebaHuil U3 ux QHCPICTHYCCKOI'O U
KHHEMAaTHYCCKOI'O OITMCaHuA

Awmmuintyna u ¢da3za konedaHuit

ITepuon u yactota xonebanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
MaTeMaTH4ecKoro MasTHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiTHHKa

321TyxaIOH_II/IC KOJIeOaHHSI. BBIHY)KILGHHLIe
koJsieOanus. Pesonanc

ABTOKOIICOaHUSA

Pemenue 3agau

https://m.edsoo.ru/b3cOad1l

bu6nmoreka [IOK
https://m.edso00.ru/88f69d2b

bub6nmoreka [IOK
https://m.edso0.ru/76484025

bub6nmoreka [IOK
https://m.edsoo.ru/8ae09b98

bubnunoreka LIOK
https://m.edsoo.ru/7c1db385

bubnuoreka [IOK
https://m.edso0.ru/87ce9498

bubnuoreka [IOK
https://m.edsoo.ru/e3c99692

bubnunorexa LIOK
https://m.edsoo.ru/7a0c439a

bubnmorexa LIOK
https://m.edso0.ru/e0399319

bubnmorexa LIOK
https://m.edsoo0.ru/72e93d09

but6mmorekxa [IOK
https://m.edsoo.ru/6add2644

bu6nunorexa LIOK
https://m.edsoo.ru/addeec71



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
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38

39

40

41

42

43

44

45
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Ypok-koHpepeHnus "MexaHndeckue
KOJIeOaHUs B My3bIKQJIbHBIX HHCTpYMEHTaX"
O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Mexannueckue koiedanus"
DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTenbHbIi KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY 1Bl
3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIe0aTeIbHOM KOHTYpe

3aKOH COXpaHEHHUs SHEPTUH B HJICATTLHOM
K0J1e0aTeIbHOM KOHTYpE

3aryxaromue 3MeKTPOMarHuTHbIE KoJieOaHusl.
BoinykaeHHbBIE 37IEKTPOMAarHUTHBIE
KoJICOaHH

[IepemenHsblii TOK. Pe3ucrop u KoHIeHcaTop B
LIETIA [TIEPEMEHHOTO TOKa

Karymika uHIyKTUBHOCTH B IIETTH
MEPEMEHHOTO TOKa

3akoH OMa [u1sl SIeKTPUYECKOHN Lenu
MEPEMEHHOTO TOKa

MomHOCTh EPEMEHHOTO TOKA.

AMHJ’II/ITyI[HOC )51 HeﬁCTBYIOHlee 3HA4YCHHC
CHJIbI TOKA U HAIIPAKCHUS

Pe3oHaHC B anekTprueckoi nenu

Pemenue 3agau

https://m.edso0.ru/756123c5

bubnunorexa LIOK
https://m.edsoo.ru/8ef587be

bub6nmoreka [IOK
https://m.edsoo.ru/eb84182f

bub6nmoreka [IOK
https://m.edsoo.ru/d4adabde

bubnunoreka LIOK
https://m.edsoo.ru/093f9afl

bubnuoreka [IOK
https://m.edsoo.ru/d1e2d543

bubmuoreka [IOK
https://m.edsoo.ru/5e668619

bubmnoreka IIOK
https://m.eds00.ru/84836152

bubmunoreka IIOK
https://m.edsoo.ru/cfa307af

bubnmorexa LIOK
https://m.edsoo.ru/8bae38e6

bubmunoreka IIOK
https://m.edsoo.ru/lcac6c4c

but6mmorekxa [IOK
https://m.edso00.ru/087506df

bu6nunorexa LIOK
https://m.edso0.ru/al16836a4



https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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Wneansublif Tpanchopmatop. [Iponssonactso,
nepeaaya v NoTpedieHue 3IeKTPUIECKON
SHEPrUuu

DKOJIOTMYECKHE PUCKU IIPY IPOU3BOJCTBE
aneKkTpo3Hepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPO3HEPTHH B ITOBCEAHEBHOMN KU3HU

Pemenue 3agau

Pemenue 3agau

O06o001IeH e ¥ cHCTeMaTU3alus 3HaHUH 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus"

MexaHU4eCcKHe BOJIHEL. XapaKTepI/ICTI/IKI/I
MEXaHHNYCCKHUX BOJIH

CBoiicTBa MEXaHNYECKUX BOJIH

3ByK. XapaKTepUCTUKH 3ByKa

Wudpa3syk u ynbprpassyk. LllymoBoe
3arpsAA3HEHUE OKPYXKAIOLIEH Cpebl

Pemenue 3agau

QHGKTpOMaFHI/ITHHC BOJIHEI. I/I3J'Iy‘IeHI/Ie
QJICKTPOMAIrHUTHBIX BOJIH

OHeprus IEKTPOMArHUTHBIX BOJIH. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH

[IIxana >1€eKTpPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3EeKTPOMarHuTHBIX BOJIH B

bubnunorexa LIOK
https://m.edsoo.ru/f97418ae

bubnunorexa LIOK
https://m.edsoo.ru/a6f74d93

bub6nmmoreka [IOK
https://m.edsoo.ru/ee6677ed

bubnunoreka LIOK
https://m.edsoo.ru/7cab59f8
bubnunoreka LIOK
https://m.edso00.ru/401024a9
bubnuoreka [{OK
https://m.edsoo.ru/a58e109f

bubnuoreka [{OK
https://m.edsoo.ru/d9ae1000

bubnmorexa LIOK
https://m.edsoo.ru/138h6f09

bu6nmorexa LIOK
https://m.edsoo.ru/7380038f

bu6nmorexa [IOK
https://m.edsoo.ru/cfd918bf

bubmunoreka IIOK
https://m.edsoo.ru/714e5dbl

but6mmorekxa [IOK
https://m.edsoo.ru/d01b818c

bu6nunorexa LIOK
https://m.edso0.ru/49belf9e



https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e

61

62

63

64
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66

67

68

69

70

71

TEXHUKE U OBITY

[TpuHIMIB PaANOCBSA3U U TEICBUICHUS.
Pannonokarust. D1eKTpOMarHuTHOE
3arpsiI3HECHUE OKPYXKAIOIIEH Cpebl

Kontponbnas padota o teme "Kosebanus u
BOJIHBI"

Caer. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOIO PaclpoOCTPaHEHUsI CBETA

Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipemomitenne cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIIbHBIN NTOKA3aTeNb MPETOMIICHUSI.
[TonHOE BHYTpEHHEE OTpAKEHHUE.
[IpenenpHbIN yroi MoJHOTO BHYTPEHHETO
OTpakKeHHUS

Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
OTpaXCHUA U MPEIIOMIICHHA CBECTA

Xon ydet B mpusMme. Jlucnepens ceera.
CrnoxHblii cocTaB O6enoro cBera. LBet
JInn3bl. @OKyCHOE pacCTOSTHUE U ONTHYECKast
CHJIa JIMH3BI

[TocTpoenue n3o0pakeHU B JIMH3aX U HX
cucTtemMax. YBEJIUYEHUE JINH3bI

Pemienue 3a1a4 Ha MOCTpOEHUE
N300paXeHU, MOJIy4aeMbIX C ITOMOILBIO
JIH3

but6mmoreka [IOK
https://m.edso00.ru/9f96f1f8

bubnunoreka LIOK
https://m.edsoo.ru/4f7985a0

bubnunoreka LIOK
https://m.edso00.ru/f9566406

bubnuoreka [IOK
https://m.edsoo.ru/ea32d455

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

bubnunoreka LIOK
https://m.edsoo.ru/bc2e55cd

bu6anoreka LIOK
https://m.eds00.ru/49d830a9

bubnmorexa LIOK
https://m.edsoo.ru/d8elc3be

bu6anoreka LIOK
https://m.edso0.ru/60441359

but6mmorekxa [IOK
https://m.edsoo.ru/bb53b1d5

bu6nunorexa LIOK
https://m.edsoo.ru/5a868f09



https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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I';ma3 kak onTudeckas cucTema

Pemenue 3amau. [Ipenensr npuMeHUMOCTH
T€OMETPUUYECKON ONITHKHU

CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS
Hucnepcus cera

WnTepdepennus creta

KOI‘epeHTHHe WCTOYHMKHU. Y CIIOBUS
Ha6J'IIOI[eHI/I$I MaKCMMYMOB U MUHUMYMOB

Pemenue 3agau
[Ipumenenue naTephepeHIun

Hudpaxius ceera

JudpakiuonHas pemeéTka. Y cioBue
HaOJI0ACHUS TTIaBHBIX MAaKCUMYMOB

Pemenue 3agau

HOHepe‘{HOCTB CBCTOBBIX BOJIH. HOJ'ISIpI/ISaLII/IH

CBCTa

Pemenue 3agau

CBETOBEIC SBJICHHS B npupone

bubnunorexa LIOK
https://m.edsoo.ru/ecd480a2

bubnunoreka LIOK
https://m.edsoo.ru/cd174a10

bubnunorexa LIOK
https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
https://m.edsoo.ru/lel6ccbe
bubnuoreka [IOK
https://m.edsoo.ru/5fc0c638

bubnunoreka LIOK
https://m.edsoo.ru/c6416d48
bubnunoreka LIOK
https://m.edsoo.ru/3061de2b
bubnunoreka LIOK
https://m.edsoo.ru/668edbhc8

bubnmorexa LIOK
https://m.edsoo.ru/12ed04b5

bubnmorexa LIOK
https://m.edsoo.ru/f998d964
bubmmoteka IIOK
https://m.edsoo.ru/d58c411a

bubmmoteka IIOK
https://m.edsoo.ru/e9890fe9

but6mmorekxa [IOK
https://m.edsoo.ru/c56¢8158

bubmmoreka [IOK
https://m.edsoo.ru/0b36363d



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
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O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUN 1O
TeMme "Ontuka"

Kontposnbnas padota no teme «OnTuka»

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. 3aKOHBI EKTPOJAUHAMUKH U
IIPUHLUIT OTHOCUTEILHOCTH

[ToctynaTel cennaibHON TEOPUHN
OTHOCUTEILHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpazoBanus JlopeHna. Yciosue
NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U
COKpAILEHUE JUTHHBI

9Hepr1/151 " UMITYJIbC pCHHTI/IBHCTCKOﬁ
HaCTHUILbI

CBs13b Macchl C 3HEpPTUel U UMITYJIbCOM
PENATUBUCTCKON YacTULIbl. DHEPIHsl TOKOS

PaBHOBECHOE TEMIOBOE U3ITyYEHUE
3akoH cMelennsa Buna
T'ummoreza M. Ilinanka o kBaHTax. @OTOHBI

DHeprust 1 UMIyJIbC POTOHA

®orodddext. OnbiTe A. I'. CTonerona.
3akoHsbl hoTordexTa

bubnunorexa LIOK
https://m.edsoo.ru/8a14748b

bubnunoreka LIOK
https://m.edsoo.ru/82315dd4

bubnunoreka LIOK
https://m.edsoo.ru/c9bd77ch

but6mmoreka [IOK
https://m.edsoo.ru/c56f05ch

bubmuoreka [IOK
https://m.edsoo.ru/d83742bb

bubmuorexa [JOK
https://m.edsoo.ru/853a64fc

bu6anoreka LIOK
https://m.edsoo.ru/b6258ffa

bu6nmorexa LIOK
https://m.edsoo.ru/f54035a5

bu6anoreka LIOK
https://m.edsoo.ru/1c5ff752

bu6anoreka LIOK
https://m.edsoo.ru/a5ffa218
but6mmorekxa [IOK
https://m.edsoo.ru/7fb307ec

bubanoreka LJOK
https://m.edsoo.ru/8c68e5b9



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
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110

VYpaBuenue DiinmreiiHa 11 GoTodPdexTa.
"Kpacnas rpanuna" ¢porosrddexra

Hasnenue ceeta. Onbitel 1. H. JleGenena

BonHOBEIE CBOIICTBA YaCTHII

Bonnsl ne bpoins. Jlnuna BosHb 1e bpoiiis
1 pa3Mepbl 00JIACTH JIOKATU3AIUU
JBUKYLIEHCS YaCTHULIBI

KopnyckyssipHO-BOJIHOBOM yaJIn3M

Judpakius 3JeKTPOHOB Ha KpUCTaIIaxX

Crienin(uka u3MepeHui B MUKPOMUDPE.
CooTHollIeHHUsT HeonpeAeIEHHOCTEN
I'eitzenbepra

Pemenue rpaduyeckux 3anau

Pemenue pacu€THpix 3a1a4

Kontponbnas padota mo temam: "OCHOBBI
CTQO", "KopnyckyisipHO-BOJIHOBOM ayanu3m"

OTMBITHI MO UCCIICIOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuast Mmoaens atroma Pesepdopaa

[Toctynmater bopa

Bunsl ciektpoB. CriekTp ypoBHEH SHEpruu
aToma BO0poja

bubnunorexa LIOK
https://m.edsoo.ru/01ef4556

bubnunoreka LIOK
https://m.edso00.ru/64b4f966

bubnunorexa LIOK
https://m.edsoo.ru/f59cfcec

bubnunoreka LIOK
https://m.edsoo.ru/5df8bafl

bubnunoreka LIOK
https://m.edsoo.ru/8ccab62a
bubnunoreka LIOK
https://m.edsoo.ru/30dbal8c

bubnunoreka LIOK
https://m.edsoo0.ru/65783dec

bubmnoreka IIOK
https://m.edsoo.ru/e70195bd
bubmnoreka IIOK
https://m.edsoo.ru/ee9b3182
bubmunoreka IIOK
https://m.edsoo.ru/c3de891a

bubnuoreka [{OK
https://m.edsoo.ru/312b750a

bubnunorexa LIOK
https://m.edsoo.ru/404dfa9a

bu6nunorexa LIOK
https://m.edsoo.ru/cf74bl1a



https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
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CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

Jlazep

Hyxknonnas monens spa ['eiizenoepra-
NBanenko. 3apsiq 1 MacCoBO€ YUCIIO sJIpa.
M3oronsl. PannoakTuBHOCTE

3aKOH paJIn0aKTUBHOTrO pacnana. CBoiicTBa
MOHU3HPYIOUIETO U3Ny4eHus. Biausinue
PaINOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.
Jlo3sumerpus

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
cuibl. [ledext maccsl sapa. SAnepHbie
peakuuu. Snepusie peaktopsl. [Ipobiemsl
YIPABIAEMOI0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIEPHON
SHEPIreTUKU

Meroasl perucTpanuy U UCCIIEeI0BAHUS
3JIeMEHTapHbIX YacThull. OyHTaMEHTAIbHbBIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBinenue o CtanaapTHOM
Mozend. KBapk-TiIFoOHHast MOJienb aipOHOB
®dusuka 3a npenenamu CTaHIapTHON MOJIENH.
TémHas Marepus U TEMHas SHEPTHSL.
EnunctBO u3znueckoil kKapTUHBI MUpa
Oransel pa3BUTHS ACTPOHOMUHU. 3HAUEHUE
aCTPOHOMUU

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

bubnunorexa LIOK
https://m.edsoo.ru/f945d85¢c

bubnunoreka LIOK
https://m.edso0.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

bubnuorexa [JOK
https://m.edsoo.ru/aab98bef

bubmuorexa [JOK
https://m.edsoo.ru/ff1758d0

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

bu6nuorexa [IOK
https://m.edsoo.ru/c026fd37

bubnunorexa LIOK
https://m.edsoo.ru/ad73e145

bubanoreka LJOK
https://m.edso00.ru/39c44028



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX
HUCCIIETOBAHUN

CoBpeMEHHbIE ONITUYECKUE TEJIECKOIIBI,
panuoTenecKonsl, BHEaATMOC(hepHas
aCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE3/IBI, IJIAHETHI, UX BUIUMOE IBIIKEHUE

Conueunas cucrema. Connue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jlnarpamma "creKTpajabHbIHM Kjlacc —
CBETUMOCTB"

3BC3IH)I TJIaBHOM II0CJICI0BATCIIbHOCTU

Buytpennee crpoenue 38371 CoBpeMeHHbIE
MIPEACTABIICHUS O MIPOUCXOKICHUU U
sBosironiy CoJHIa U 3BE31. DTarbl )KU3HU
3BE3]

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
raJlakTukK. YEpHBIE ABIPHI B /1pax rajJakTHK

Bcenennas. Pacimpenne Beenennoil. 3akoH
Xa66mna. Teopus bonbiioro B3pbiBa.
PenukroBoe n3myuenue

MacurraGHast ctpykTypa Beenennoil.
MeraranakTuka

Hepeménnsie mpobieMbl acTpOHOMUHT

but6mmoreka [IOK
https://m.edsoo0.ru/4877aale

but6mmoreka [IOK
https://m.edsoo.ru/aac588eb

bubnunoreka LIOK
https://m.edsoo.ru/22748eb4

bubnunoreka LIOK
https://m.eds00.ru/42169944

bubnunoreka LIOK
https://m.edsoo.ru/b3cb766¢

bu6anoreka LIOK
https://m.edsoo.ru/d09da494

bubnmorexa LIOK
https://m.edsoo.ru/7cd10a0a

bu6nmorexa LIOK
https://m.edsoo.ru/3dbdf0d2

but6mmorekxa [IOK
https://m.edsoo.ru/ce234633

bubanoreka LJOK
https://m.edsoo.ru/d37d9ffe



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
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Pu3NYECKU IIPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
HOCTOSIHHEIX MaruutoB' nnn "UcciaenoBanue
CBOMCTB (heppOMarHeTUKOB" UITN
"UccneqoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cunbl Amrepa" wim "M3yuenue
3aBUCUMOCTH CUJIbI AMIiepa OT CHJIbI ToKa"
nmu "OnpeneneHue MarHUTHOW MHAYKIUU Ha
OCHOBE U3MepeHHUsl cuibl Amnepa”

®u3nuecKuil NPAKTUKYM IO TEME
"HccnenoBaHue siBJICHUS 3JIEKTPOMArHuTHOM
uHaykuuu" win "OnpeaeneHne HHIyKIUN
BUXPEBOTO MAarHUTHOTO 101"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUA CAaMOMHIYKIIUN"
i "COopka MOJENN 3JIEKTPOMArHUTHOTO
reseparopa”

Pu3HYECKUl IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX KoJieOaHUMH
HUTSHOTO U IPY>KMHHOI'O MasiTHUKOB"

@uU3NYECKU NPAKTUKYM II0 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKeE"

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne mepeMeHHOTO TOKa Yepe3
MOCIeA0BaTEILHO COCAMHEHHDBIC
KOH/JIEHCATOP, KaTyLIKY U PE3UCTOp" MiIn

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bubnunorexa LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubanoreka LIOK
https://m.edsoo.ru/b8fb6391

bu6anoreka LIOK
https://m.edso00.ru/5d159d35

bubnmorexa LIOK
https://m.edsoo.ru/a28026bd

bu6nunorexa LIOK
https://m.edso0.ru/89dc2d90



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
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"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIeTH IEPEMEHHOr0 ToKa"

duznyeckuil npakTukyM no teme "M3ydyenue
rapamMeTpoB 3BYKOBOM BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3Mmepenue nokazaresis npeaoMIeHUst
crexia" i "llonmydeHune n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JUH3bI"

Ou3nyeckuil MpakTUKyM IO TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BElIECTBa (Ha IpUMepe
xuakux auH3)" win "M3mepenne GokycHOro
PacCTOSIHUSI PAaCCEHBAIOIIUX JIMH3"

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmonenue qudpaknuu, nHTepdepeHInn
Y NoJisipu3anuu cpera'

Pu3NYeCKUil IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
none)"

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM 1l1anka Ha ocHOBe
uccnenoBanus Gorordpdexra" uum
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHus"
@u3HYECKU NPAKTUKYM IO TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOr0
aTOMapHOI0 BOJAOPOJA U U3MEpEHUE

but6mmoreka [IOK
https://m.edsoo.ru/b100661a

but6mmoreka [IOK
https://m.edsoo.ru/42569eal

bubnuoreka [{OK
https://m.edsoo.ru/b879fb3f

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737

bubanoreka LIOK
https://m.eds00.ru/63756¢47

bu6anoreka LIOK
https://m.edsoo.ru/eb916f82

bubanoreka LJOK
https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
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147

148
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noctosiHHoM Punbepra"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA C
HCIOoNb30BaHueM jo3umerpa’ uinu "M3yuenue
MOTJIONIEHUS OeTa-4acTul] alfoMUHIEM "

DU3NYECKUN TPAKTUKYM I10 TEME
"Habaronenus 386300010 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTpe/IeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro noixymapus 1 sipkue
3BE31bl" win "HaOmroaeHus B TENECKOII
JlyHbl, IUTAHET, TYMAHHOCTEN U 3BE3HBIX
CKOILIEHHI"

O0o0011eHre U cucTeMaTH3alus 3HaHui. Poib
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTMATLHOM M DTUUECKOM
cdepax AeITeTbHOCTH YelIOBEKa

O06001eHne U cucTeMaTu3anys 3HaHui. Poib
1 MecTO (PM3HUKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

O06001eHre U cucTeMaTu3anys 3HaHui. Poib
¢usnueckoil reopun B GopMHUpPOBaHUU
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUPAa,
MecTO (PU3MUECKON KapTHUHBI MUpa B 001IEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IIPEICTaBICHUN O IPUPOAE

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110

but6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bubmnoreka IIOK
https://m.edsoo.ru/1072021e

bubanoreka LIOK
https://m.edsoo.ru/ad6ddeed

bu6anoreka LIOK
https://m.edsoo0.ru/18f19f7c

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4

bubanoreka LJOK


https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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teme "Kunemarnka"

O0001IeHrEe ¥ cUCTeEMAaTH3als 3HAHUN 110
teme "Kunemaruka"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "JluHamuka"

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teMe "Cratuka TBepaoro tena"
O0001IeHrEe ¥ cCUCTEMATH3aIMs 3HAHUH 110

TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O00011IeHEe ¥ cUucTeEMaTH3alus 3HaAHUHI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110

teme "Tepmoaunamuka. TemioBbie MamHbI"

O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBble nepexo bl

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
TeMe "OIeKTpudeckoe nose"

O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK"
O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”
O0o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
TeMe "MarautHoe noJje"

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTu3alys 3HaHUH 110 TeME
"JJeKTpOMarHuTHas UHIyKIus"

https://m.edsoo.ru/b032fc4b

but6mmoreka [IOK
https://m.edsoo.ru/4e31b507

bubnunoreka LIOK
https://m.edsoo.ru/2dfbafch

bubnunoreka LIOK
https://m.edsoo.ru/3cca482e

but6mmoreka [IOK
https://m.edsoo.ru/32a4d1a0

bubnunoreka LIOK
https://m.edsoo.ru/ed440ca8

bubnunoreka LIOK
https://m.edsoo.ru/c63f7¢c10

bubnuoreka [IOK
https://m.edsoo.ru/1d36h5b1

bu6nmorexa LIOK
https://m.edsoo.ru/3bf0def9

bu6anoreka LIOK
https://m.edsoo.ru/71453ee6

bubnmorexa LIOK
https://m.edsoo.ru/3d40077a

bubnunoteka LIOK
https://m.edso0.ru/3b4c06ae

bubanoreka [JOK
https://m.edso00.ru/053e2248



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

PesepBHelil ypok. O000IICHHE 1
CHUCTEMATH3AalNs 3HAHUH I10 TEME
"Mexannyeckue Konedanus"

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHIA TT0 TeMe
"DneKTpOMarHUTHBIE KOoJIeOaHus "

PesepBubIil ypok. O600111IeHIE 1
crCcTeMaTHU3alus 3HaHUH 110 TeMe
"MexaHuuyecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHrlit ypok. O60011eH1Ee 1
cucTeMaTu3anus 3HaHuH 1mo Teme "Onrtrka"

PesepBHrlit ypok. O60011eH1E U
cucTeMatu3anus 3HaHUH 1Mo TeMe "OCHOBEI
CcTO"

PesepBHeIil ypok. O000IICHHE 1
cCUCTEeMaTH3alysl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"
Pesepubiit ypok. O600611eHIE 1
cUCTeMaTHu3aIus 3HaHui 1o teme "duszuka
aToma"

PezepBHblit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHuH 1o TeMme "du3uka
ATOMHOTO SIAPA U 3JIEMEHTAPHBIX YacTuIl"

PesepBHeiit ypok. O6001IeHNHE 1

cucTeMaTH3allis 3HAHUM M0 TeMe " DIIEMEHTHI

actpou3uxu"
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bubnunorexa LIOK
https://m.edsoo.ru/d6310bfd

bubnunorexa LIOK
https://m.edsoo.ru/5e2bb83d

but6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

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

bubnunoreka LIOK
https://m.edsoo.ru/5beclc65

bu6anoreka LIOK
https://m.edsoo.ru/f7c59d38

bu6nmorexa LIOK
https://m.edsoo.ru/1f511654

bu6nmorexa [IOK
https://m.edso0.ru/905c5ce0

but6mmorekxa [IOK
https://m.edsoo.ru/2bffb94c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka (B 3 yactsix); yrryosiaenHoe ooydenue 10 kmace/ Yacts 1: I'enaeHImTeitn
JL.O., duk YO.U.; nox penakuueit Opiiosa B.A.; Yacts 2: I'ennenmureitn JI.O.,
Huk KO.W.; non pegakuueit Opnosa B.A.; Uacts 3: I'enaenmreitn J1.O.,
Komkunaa A.B., JlesueB I'.M. O011ecTBO C OrpaHHYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

» Gusuka; yriyonennoe ooyuenue 11 kmace/ KacobsiHoB B.A. Ob1ectBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

I'enaenmreitn JI.O., [luk FO.U./nox pea. Opnosa B.A. ®u3suka (6a30BbIi 1
yriyosieHHbId ypoBHH) 10 ki1acc MHemo3uHa

I'enpenmreiin J1.O., luk FO.U./nox pea. Opnosa B.A. ®u3zuka (6a30BbIi 1

yrayOneHHblil ypoBHH) 11 kiacc Maemo3nHa

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Hunaktudeckue matepuansl Gusuka 10 kiace / A.E.Mapon, E.A.Mapon. — M.:
N3natensctBO «/Ipoda», 2014.

TemaTudeckre KOHTPOJBHBIE M CAMOCTOSITENIbHBIC PaboThI 1o dusuke 10 kimace /

O.N.TI'pomueBa. — M.: M3natenbcTBO «IK3aMEH»,

2012 r.



Hunaktuyeckue marepuansl @usnka 11 xknace / A.E.Mapon, E.A.Mapon. — M.:
N3narensctBO «/Ipodar, 2014.

TemaTudeckre KOHTPOJbHBIE U CAMOCTOSITENIbHBIE PaboThI 1o ¢usuke 11 kiace /
O.N.T'pomueBa. — M.: M31atenbCTBO «IK3aMEH,

2012 r.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Anumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

XKusas pusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.htmi
Ypoku dpusuku ¢ ucronb3doBanuem MuTepHerta. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

dusnka: KoyuteKus onbiToB. http://experiment.edu.ru/

dusnKa: 3JCKTPOHHAS KOJIJICKIIHS OTBITOB.

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






