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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpOBHE CpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYEHUS TEM U Pa3/eiioB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOYy4YeHHs, BOCHUTAHUSI U Pa3BUTUS OOYYAIOIIMXCS CpPelCTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3KMKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOuero ooOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 0 T0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M 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
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUM.

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 JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, 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. IIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. ia Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUHU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjiaccoB. Btopoil 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
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIC 3aKOHBl 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
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue Bbibopa
(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 U3Y4YaThCs B YCIOBHSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
1abopaTopHOTO O00OpPYAOBAaHUSA JOJDKHBI OBITh TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alomMXcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

(GbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa M3YyYEHHs] 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
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca (UMK 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 11 OObSICHEHUSI
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenH, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHoHATBLHON 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 CIEHUATBEHOCTAM (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 mporpamMmme 1o (¢uU3MKE MepeyeHb J1ab0paTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAeT BBIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ IO3HAHUSA NPUPOABI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

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

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaIbHONH TOYKU OT BPEMEHH U UX TpapuKu.



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

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKUE TMPOIECCHl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexoia i NBMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasrenue cKkopocTy MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HEpaBHOMEPHOTO JIBUKEHUS C IIEJIbIO OMPEENIEHNUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHHUS Tella IO OKPYXKHOCTM C MOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3mepenne macc o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ TIPU JABMKEHUHM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



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

V3ydeHne IBHIKEHUS CUCTEMBI TN, CBI3aHHBIX HUTHIO, IEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonbl cOXpaneHusn é MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca MarepuanbHOW TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.



[loTeHnManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH M BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLUHAIBHOW SHEpPruil MpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JBIWKEHUS M B3aUMOJEWCTBHS 4YacTUL BellecTBa. MoOJenu CTpOEHus TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo 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. AoOcomoTHas
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJEaJbHOro rasza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

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

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: 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 KpucTauInuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue wH30TEepMUYECKOrO mporecca (PEeKOMEHJOBAHO UCIOJIb30BAaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbl. BHElIHNE U BHyTpeHHKE napaMeTpsbl. [lapameTpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPTruUd OJHOATOMHOTO HJEaTIbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cuUCTeMbl 0Oe3  coBepuieHus pabotel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

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

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

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI TPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh mMpUpOHBIX MPOLIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3EIbHBIA W KapOIOpAaTOpHBIA JBUTATENN, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

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

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTamm3anus. YJelbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacimpenrie. AHrapMOHU3M TETUIOBBIX KOJIEOAaHUM YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlaraca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa HoBepXHOCTHOIO HATSKEHHUSL.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IPOsIBICHMS. OJIEKTpUUYECKMi 3apsa. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHOM cdepwl. [lose
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B JIIEKTPOCTATUYECKOM roJe. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



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,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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 Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeTMHEeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaMpsDKEHUSI JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  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.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



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

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenoanne 3aBucumMoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUY€CKOTO OMMCaHMUS.

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

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

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

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebOaHuUW TIpy3a HAa MACCHBHOM TIPYKHUHE C IEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuxym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa ¢ aMIUIUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS IMpPU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXaIOMKX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPa.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M 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 DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuil 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 nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOJA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
YcioBue npudMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKaIM3alUuu JBWXKYyIeWcs dacTtulbl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3ydeHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

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

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

3akOH pPaJAUMOAKTUBHOTO pacnaja. PaanMoakTWBHBIE HM30TONBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

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

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JJO3UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk 3Heprun CoJiHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHHUH JJIs ONpeIeSIeHUs MOJ0KEeHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O0o01marnee NOBTOPEeHHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm M acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOIMUYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
(duznyeckoil Teopuu, posb GU3NYECKON Teopuu B (POPMUPOBAHUU TPEICTABICHUIN
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M MX MPOEKUMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, DSKOJOTMYECKHE PUCKUM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOIBUTaTENb SIKOOM, reHepaTtop MEepeMEeHHOro TOKa, MHIAYKIMOHHAS TeUb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
IIPUEMHUKH, JIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 O0IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIBHBIMU  HUHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON 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,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
bU3NYECKUX SIBICHUSX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJNHATH pPabOTy B  YCJIOBHUSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUS, HaXOIUThb AaApPTyMEHTHI IS
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUHBIX (popMarax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMAr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJICHUE B PAa3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHUSIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

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 PEUICHUS 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 APYTUX HA OLMIUOKH.

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, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, 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
paspemarh KOHMIUKTHI.



[TPEAMETHBIE PE3VJIbTATBI

K xonny oOyudenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTHUYECKOW cdepax AesITeNbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3UYECKOW TEOPHH B
(bopMHpPOBAaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeie (U3MYecKkux Tel U
MpOLIECCOB (SIBJICHUM): WHEPIHMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJIO, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIIOTHO ympyras naedgopmaius, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUESCKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBACHATH MEXAaHWMYECKHE TIPOLIECCHl U  SIBIICHUSA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIYyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHKEHUS M KOHIIEHTpPALUEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHLl, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenneneeBa—Knanenpona, mepBbld 3aKOH TEPMOIAWHAMMKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU I3TOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHUSI W 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUSA: 3aKOHbI OMa JuId ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJNb3ys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, JaBJEHUE, TMOTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAsg TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MO0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BAKYYyME W B JUIJEKTPUKE, IOTEHOHAI HJIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYIIAs CWja, Cwia  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTpUYeCKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
MapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBUKEHHE 4YacTUL[ BEUIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAallPaBJI€HHOCTh
TEIUTONEPEAAYH, IIEKTPU3ALUS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYyYEHHOU



3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IeJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NpPaKTUKyMa U  Yy4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUSAM  3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl W KOPPEKTHUPOBATH METONbl PEUICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIHTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekHBbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeSATEIbHOCTH 4YEeJOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpPOLECCaMU, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MHpOpManuend (HU3NUEeCKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHON U3 Pa3IUYHbIX 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 3HAHWW B  TpoIecce
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 OIICHMBATHh BKIJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKNM B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, POJb aCTPOHOMHHU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAS DHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)xKeHUe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3NHBIX CHUCTEMAX, B MEXKIaJaKTHUUYECKON
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTHU



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

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

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

pemath KayeCTBEHHbIE 3aJaud, TpeOyIolue NPUMEHEHHUs 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 (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



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 HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K OyAyIied nmpodeccnoHalbHOM AesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 26







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoppexTupo
Ne KoumnuectBo yacos Aata usysenns JMEKTpOHHbIE BKa
undgposbie
n/ Tema ypoka
- Bce  Konrpoabnbie Ilpakruueck Ilo daKr obpasoBaTeLH
ro paboThbI ue paboTbl  IUIAHY BIE peCypehbl
Pasznen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IBI (6 uacos)
®dusuka — ]
byHaaMeHTanbHas HayKa O 1 01.09 https://infourok.ru
npupoje
HayuHbIi1 MeTOA TO3HAHUSA ]
https://infourok.ru
1A METOIBI UCCIIENOBAHUSA 1 05.09
bu3nYECKUX SIBICHUN
OKCHEpUMEHT U TeOpus B
HpOLeCcCe MO3HaAHMA https://infourok.ru
1 05.09
npupoasl. Habmonenue u
9KCIIEPUMEHT B (pH3uKe
Crioco0bI H3MepeHHs 1 06.09 https://infourok.ru
(bU3NIECKUX BETUUNH '
AGcomtoTHas 1
OTHOCHUTEINbHAs ) 1 06.09
MOTPEIIHOCTH U3MEPEHUI
(GUBUYECKUX BETUYUH
MonenupoBaHue B pU3MKe.
P i
0JIb ¥ MECTO (PU3UKH B 1 08.09 https://infourok.ru

dbopmupoBaHUU
COBPEMEHHOM HAay4YHOM




KapTUHBI MUDA, B
MPaKTUYECKOU
JESTENIbHOCTH JIIOJIeH

Paznen 2. MEXAHUKA (38 yacoB)

MexaHandeckoe JBHKCHHE.
Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUYECKOI'O JBHIKCHHS.
[Ipsimast u oOpaTHas 3a7a9u
MEXaHHUKH

Paguyc-Bexrop
MaTepUaIbHON TOYKH, €ro
MPOEKIIMU HA OCH
KoopauHar. TpaekTopus.
[Tepemenienne. CKOpOCTb.
Hx mpoeknuu Ha ocH
KOOpJAUHAT

12.09

12.09

https://infourok.ru

POII

PaBromepHOE
PSAMOJIMHENHOE
neuxenue. ['papuueckoe
OIKCaHNE PABHOMEPHOIO
IIPSAMOJIMHEMHOTO
JBUKECHUS

13.09

10

11

CrioxxeHue nepeMeIeHnii u
ckopocrtei. Pemenue 3agau

HepasHomepHoe
nBHKeHne. MTrHOBeHHAs
CKOpPOCTb. Y CKOpPEHHE.
[IpamonuneitHoe

13.09

15.09

https://infourok.ru

https://infourok.ru




12

13

14

JIBUKEHUE C TTOCTOSIHHBIM
yckopenueM. ['paduueckoe
OIKCaHue
MPSAMOJIMHEITHOTO
JBUKEHHS C MOCTOSIHHBIM
YCKOPEHUEM

CBoOogHOE MmajieHue.
YckopeHne cBOOOTHOTO
najeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMCHH U
uX rpaduKu

JIBMOKEHME Tena,
OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

JlaGopaTtopHnas pabota Nel
"N3yueHune nBUKEHUA Tena,
OpOIIEHHOTO
TOPU30HTAIIBHO".

19.09

19.09

20.09

https://all.alleng.me
> edu > physl

https://phys-
ege.sdamgia.ru

15

16

KpusonnHuelinoe
JBWXKeHue. [[BrkeHue mo
OKPY>KHOCTH. YTJIOBas U
JIMHENHAsA CKOPOCTb.
[lepuon u yacrora.
LentpocTpemurenbHoe U
MOJIHOE YCKOpPEHHE
JlaboparopHas pabota Ne2
"N3y4yeHne OBUKEHUS Tena
M0 OKPYXHOCTH C

20.09

22.09

https://infourok.ru




MTOCTOSIHHOW 110 MOJTYJIEO
CKOpOCThIO"

KonTtponbsnas padora Nel 1 1 26.09
o teme "Kunemaruka"

Pabora Hag ommoOkamu.

ITepBbrIif 3akoH HproTOHA.
HHeprimaabHbIe CHCTEMBI
orcuéra. [ TpuHuun 1 26.09 PoLI
oTHOcHUTeIbpHOCTH I ammnes.
HeunepuuanbHbie CUCTEMBI

oTcuéTa

Cuita. PaBHOzelicTBYyIOMIAS

19

20

cuina. Bropoii 3akoH
Herorona. Macca
Bzaumopneiucraue ren.
Tpernii 3akoH HeroToHA

27.09

27.09

POII

POII

21

[IpuHDMn cynepno3unun

cwi. Pemenue 3amau Ha
IIPUMEHEHNE 3aKOHOB
Hrrotona

29.09

22

3aKOH BCEMUPHOIO
TATOTCHUS.
OKBHUBAJICHTHOCTh
IPaBUTALIMOHHOMN U
UHEPTHON MacChl

03.10

https://infourok.ru

23

Cwita TsKecTd u
YCKOpPEHHE CBOOOTHOTO
naJCHUS

03.10

https://all.alleng.me
» edu > physl




24

25

JIBukeHHEe HEOSCHBIX TEN U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3akonbl Kemnepa

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

04.10

04.10

https://phys-
ege.sdamgia.ru

26

JlaGopaTtopHnast pabota No3
"UccnenoBanue
3aBUCHMOCTH CHIT
YIIPYTOCTH, BOSHUKAIOIIHX
B IIPY’KUHAX U PE3UHOBOM
oOpasrie oT ux
nedopmarun’.

06.10

27

Cuna tpenus. [lpupona u
BH/JIbI CWJI TPEHUSI.
JIBM>KEHUE B )KUJIKOCTU U
ras3e ¢ yuéToM CHJIbI
COIIPOTHUBIICHHUS CPEBI

10.10

https://infourok.ru

28

29

JlabopaTtopHnast pabota Ne4
"U3mepenne
Kod(dUIIMEeHTa TPEHHUS 110
BEJIMYMHE YTJIIOBOTO

Ko Punenta
3aBucumoctu Frp(N)".

[aBnenue.

I'mapocraTtuyeckoe
nasnenue. Cuna Apxumena

10.10

11.10

https://phys-
ege.sdamgia.ru

30

AOCOJIFOTHO TBEPJIOE TEIIO.

11.10




31

32

ITocrynarenbHoe u
BpalllaTeIbHOE JABIKEHUE
TBEPAOro Tesa. MOMeHT
CHUJIBI OTHOCHUTEILHO OCH
BpaiteHus. [lneyo cuibl.

CrnoXeHHE CUII,
NPUIIOKECHHBIX K TBEPIOMY
teny. LleHTp TsbKecTH Tena.
YcnoBust paBHOBECHS
TBEpAOro Teya. Busl
paBHOBECHS

Pemenue 3agay mo reme
«Cratuka TBEPAOTO TEay.

13.10

17.10

https://infourok.ru

https://phys-
ege.sdamgia.ru

33

34

KonTponbnas padorta Ne2
o teme "Jlunamuka. 1
Craruxka TBepaoro tena'

PaGora Hag ommbOkamu.
NMitynsc MmaTepraIbHON
TOYKH, CUCTEMBI
MaTepHaTbHBIX TOYCK.
[leHTp Macc cucTemsl
MaTepHaTbHBIX TOYCK.
Teopema 0 IBUKEHUHN
LIEHTpa Macc

17.10

18.10

https://all.alleng.me
» edu > physl

35

Nmitynsc cuitel 1
M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHHUs
uMIysbca. PeaktuBHoe

18.10




JIBIDKECHHE

36

MoMeHT umIyibca
MaTEepUAIBHON TOYKHU.
[Ipencrasnenue o
COXpaHEHUH MOMEHTa
MMITYJIbCa B [IEHTPAIBbHBIX
MOJISIX

20.10

https://infourok.ru

37

PaboTa cuibl Ha MaJIOM U
Ha KOHCYHOM
MEePEeMEIICHHH.
I'paduueckoe
MIPEICTaBICHUE PAOOThHI
CHJIBI. MOIIIHOCTD CHIIBI

24.10

https://all.alleng.me
» edu > physl

38

Kunernueckas sneprusi.
Teopema 06 U3MEeHEHUH
KMHETUYECKON SHEPIUU
MaTepUanbHON TOUKH.

24.10

POII

39

ITorenuumanbHbie U
HETOTEHIMAJIbHbBIE CUJTBI.
ITorennmansHas 3HEPTHUsL.
Bropas kocmuueckas
CKOpOCTb

25.10

POII

40

Tperbs KocMuYeCKas
cKopocTh. CBsA3b pabOTHI
HENOTEHUUAIbHBIX CUJI C
MU3MEHEHHUEM
MEXAHUUYECKOHN HEPTUU
CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU

25.10

https://infourok.ru




SHEPrUuu

41

42

43

44

JlaGopaTopHas pabota No5
«3y4yeHue 3akoHa
COXPAHEHHUSI MEXaHUYECKOMN
SHEPTUMY.

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeansHOM
KUJKOCTH

Pemenue 3amau no reme
«3aKOHBI COXpPaHCHHA B
MCXAaHUKE»

KonTponbnas pabota Ne3
o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

27.10

07.11

07.11

08.11

https://phys-
ege.sdamgia.ru

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJNHAMMUKA (49 uac

45

Pabora Hajg ommbOKaMH.
PazButue npencrasnenuit o
MIPUPO/JIE TETUIOTHI.
OCHOBHBIE TTOJIOKEHUS
MKT. Auddy3us.
bpoyHOBCKOE IBH>XKEHHE

08.11

https://all.alleng.me
> edu > physl

46

Crpoenue ra3oo0pa3HbIX,
KUJKUX U TBEPJIBIX Tl
Xapakrep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUII
BEILIECTBA

10.11

47

Macca u pazMepsl MOJIEKYII

1

1411




(aromoB). KonnuectBo
BenlectBa. [locrosinnas
ABoranpo

48

Temneparypa. Teriosoe
pasHoBecue. IlIkana
Ienscus

1411

49

50

OcnoBHoe ypaBHenue MKT

Uneansuelii ras. ['azoBeie
3aKOHBI

15.11

15.11

https://infourok.ru

o1

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a/1a4 110 TeMe «Y paBHEHHE
MenpeneeBa-Knaneripona

17.11

POII

52

53

54

AOcoroTHas TeMIiepaTypa.
3akoH /lampToHa

N3onpoueccel B uacaabHOM
rase ¢ MOCTOSIHHBbIM
KOJIMYECTBOM BEILIECTBA

I'paduueckoe
npeCcTaBiIeHue
U30IIPOLIECCOB: U30TEPMA,
u30xo0pa, n3obapa

21.11

21.11

2211

https://all.alleng.me
> edu > physl

POII

55

JlabopaTtopnas pabota Ne6
«IKCcrepUMEHTaAIbHAS
IpoBepKa 3akoHa ['ei-
JIroccakay.

2211

56

Penrenue 3amad mo reMe
«["a30BBIE 3aKOHED.

2411

https://phys-
ege.sdamgia.ru




57

58

59

CBs13b a0COIIOTHOM
TeMIepaTypbl
TEPMOJIUHAMUYECKOMN
CHCTEMBI CO CpeJHEen
KMHETUYECKOUN YHEepTrue
MOCTYIATEIBLHOTO
TEIJIOBOI'O JBMKECHUS €€
YaCTHII

O06o0061IEHNE U
CHCTEMAaTU3aluA 3HaHUH 10
teme "OcHoBsl MKT"

KonTponbnas pabota Ned
o Teme "OcHoBel MKT"

28.11

28.11

29.11

https://infourok.ru

https://phys-
ege.sdamgia.ru

60

PabGora Hag ommoOkamu.
TepMoguHamuueckast
cucreMa. 3aganue
BHEIIHUX ycimoBuil mist T /1
cucTeMbl. BHelHue u
BHYTPEHHHE ITapaMETPHI.
ITapamerpsl T/1 cucTemsl
KakK Cpe/IHHE 3HAYCHUS
BEJIWYMH, OIIHMCHIBAOIITNX
€€ Ha MUKPOCKOITMYECKOM
YpOBHE

29.11

https://infourok.ru

61

Hynesoe nauano
TEPMOIMHAMHUKH.
CamMonpou3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHUIO

01.12




62

Monenb naeanrLHOTro ra3a B
TepMOJMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOU
MOJIENIN

05.12

63

YpaBHenue Menzeneena-
Kuaneiipona u BepakeHue
JUIsl BHYTPEHHEN YHEPIUH

05.12

POII

64

Beipaxenue s
BHYTPEHHEHN SHEPrun
OJIHOATOMHOTO UJ€AIIBHOTO
rasza. KBazucrarnueckue u
HECTaTHUYECKUE IIPOLECCHI

06.12

65

DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brruucnenue paboTs 1o
rpaduky npoiecca Ha pV-
Iuarpamme

06.12

https://infourok.ru

66

Termmonepenaya kak
Croco0 U3MEHEHUs
BHYTpeHHeH sHeprun T/
CUCTEMBI 0€3 COBEepILIECHUS
paboThI

08.12

https://all.alleng.me
» edu > physl

67

68

Kousexmus,
TETUIONPOBOHOCTb,
W3JTy4YEHHE

KonnuecTBO TEIUIOTHI.
TermnoéMKkocTs Tea.
VenbHas 1 MOJISIpHAS
TEIUIOEMKOCTH BEIleCcTBa.

12.12

12.12

POII




VY nenbpHas Teruiora
CrOpaHus TOIUIMBA

69

70

71

72

73

74

75

JlaboparopHuas pabora Ne7
«3mepeHune ynenbHOu
TEIJIOEMKOCTH JIBJIAY.

[NousTie 06 aguabaTHOM
nporiecce. [lepBriii 3aK0oH
TEPMOIUHAMUKHU

KonuuecTBo TEIIOTH U
paboTa KaK Mepbl
W3MEHEHUS1 BHYTPEHHEHN
sHepruu TJ[ cucrembl

Bropoii 3akoH
TEPMOJAMHAMUKH IS
PaBHOBECHBIX U
HEPABHOBECHBIX
IIPOLECCOB.
Heob6patumocts
MIPUPOAHBIX MPOLECCOB
IIpuHIMIIBI AENCTBUSA
ternoBbiX MamuH. KITJ{

MakcumanbHOE 3HaYeHHE
KIIA. Iukn Kapuo

Pemenne 3amad mo Teme
((HpI/IMCHCHI/Ie epBoro
3aKOHA TCPMOJUHAMHUKH K
H30IIporHeccam.

13.12

13.12

15.12

19.12

19.12

20.12

20.12

https://infourok.ru

https://phys-
ege.sdamgia.ru

https://all.alleng.me
» edu > physl

https://phys-
ege.sdamgia.ru

76

DKOJIOTUUYECKUE ACIIEKTHI

22.12




HCIIOJIb30BaHUS TEII0BBIX
nsurareiei. TemioBoe
3arpsi3HEHUE OKPYKaromen
cpenbl

77

78

79

80

81

Pemenue 3axay mo reme

1
«TerioBble MaIuHBIY.
O06o0061IEHNE U
CHUCTEMAaTU3aLs 3HaHUH 110 1

teme "TepMmoarHamuka.
TerioBrie Mamnebr"

KonTponbnas padota Ne5
o TeMe "TepMoanMHaMuKa. 1
TermnoBrie MaIuHb"

PabGora Hag ommoOkamu.
[TapoobpazoBanue u
KOoH/leHcanus. Mcnapenue 1
U KUMEHue. Y enpHast

TEII0Ta NapooOpa3zoBaHus

Hacuimennsie n
HEHACBIIICHHBIE MApPHI.
KauyectBennas
3aBHUCUMOCTD INIOTHOCTH U
JTaBJIEHUS] HACBIILIEHHOTO
napa oT TeMIiepaTyphbl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Tapa.
3aBUCHMOCTH TEMITEpaTypPhl
KUIICHUSA OT JaBJICHUS B

26.12

26.12

27.12

27.12

29.12

https://phys-
ege.sdamgia.ru

POII

https://infourok.ru




KUIKOCTHU

82

83

84

85

86

87

BiaxxHocTh BO3IyXa.
AOconoTHAs U

OTHOCHUTCIIbHAsA BJIa)KHOCTb

JlaGopaTopHas pabota Ne8
«M3mepenune abCoMOTHOM
BJIQXKHOCTH BO3/lyXa U
OLIEHKa MAacChl 11apoB B
TTOMCTIICHUI.

TBépnoe Temno.
Kpucrannuueckue u
aMop(dHBbIC Tea.
AHU30TpOIUs CBOMCTB
KpUCTAJIOB

IInaBnenue u
KpUCTAJUTU3ALUS.
VnenpHas Tenuora
riassienus. CyOonumanus
Hedopmaruu TBEPIOTO
tena. PactsokeHue u
cxartue. Casur. Moynb
FOwnra. Ilpenen ynpyrux
nedhopmaruit

TemoBoe paciupenue

JKUJIKOCTEN U TBEPJIBIX TEIL.

AHTapMOHU3M TETUIOBBIX
KOJIeOaHWIl YaCTHII
BEIIECTBA

09.01

09.01

10.01

10.01

12.01

16.01

POII

https://all.alleng.me
> edu > physl

https://infourok.ru

88

[IpeoOpazoBanue sHEPTUU

16.01

https://all.alleng.me




B (ha30BBIX MEpexoaax

» edu > physl

89

90

YpaBHEHHE TEIIOBOTO
Oananca

Penrenue 3amad mo reme
«YpaBHEHHE TETIOBOTO 1
OataHcay.

17.01

17.01

https://phys-
ege.sdamgia.ru

POII

91

92

93

[ToBepxHOCTHOE
HaTspKkeHne. Kanmwuisipasle
ABiieHus. JlaBneHue nox
HMCKPUBJIICHHOU
MIOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlamtaca

0O00011eHne U

CUCTEMAaTH3alMsl 3HAaHUH 110

TeMe "ArperaTHbie 1
COCTOSIHUS BEIIECTBA.

®da30BbIe IEPEXOBI"

KonrtponsHas padora Ne 6
1o TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

19.01

23.01

23.01

https://phys-
ege.sdamgia.ru

Paznen 4. JIEKTPOJAMHAMMUKA (55 yacos)

94

Pabota Hajg ommbOkamu.
DJIeKTpU3anus Tel U e€
MIPOSIBIICHUSI. 1
DnekTpuyeckui 3apsa. [Ipa

BUJIA DJICKTPUUECKUX

24.01

https://all.alleng.me
» edu > physl




3apsnoB. [IpoBoHUKY,
JUDJIEKTPUKU U
IIOJIyTIPOBOJHUKHU

95

OneMeHTapHbIN
ANEKTPUYECKUN 3apsi.
3aKOH COXpaHEHHUs
3JIEKTPUUECKOTO 3apsizia

24.01

96

97

BzaumopeiictBue 3apsioB.

Toueunsie 3apsiabl. 3aKOH
Kynona

Pemienue 3amau o teme
«3akoH Kynona».

26.01

30.01

https://infourok.ru

https://phys-
ege.sdamgia.ru

98

Onektpuueckoe nose. Ero
JeCTBHE Ha
AIEKTPUUYECKUE 3aPSIIbI

30.01

99

Hanpsxénnocts
AIIEKTPUYECKOTO IOJIS.
[IpoOHueiit 3apsn. Jlunun
HaIpPsKEHHOCTU
AIIEKTPUYECKOTO IOJIA.
OnHopoaHoe
AIIEKTPUYECKOE T10JIE

31.01

POII

100

ITorerMaIbLHOCTE
3JIEKTPOCTATUYECKOTO
mons. Pa3HocTh
MMOTECHIINAIOB U
HaIpsKEHUE

31.01

https://infourok.ru

101

IToreHunansHas sHEprus

02.02

https://all.alleng.me
» edu > physl




3apsijia B
3JIEKTPOCTATHYECKOM IIOJIE.
IMorennuan

3JIEKTPOCTATHYECKOTO TIOJIS

102

CBs13b HaPSKEHHOCTU
0JISL U Pa3HOCTH
HOTEHIMAJIOB IS
3JIEKTPOCTATUYECKOTO OIS

06.02

POII

103

104

105

106

107

108

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEN
Pewienue 3agau o teme
«Hanpsik€HHOCTh U
IIOTEHIM A
ANEKTPUYECKOTO TOJISD).

ITone ToyeuHoro 3apsna.
ITone paBHOMEPHO
3apsHKEHHON cdepsl

ITone paBHOMEPHO
3apsHKEHHOTO M0 00BEMY
mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU
IUIOCKOCTH

IIpoBoHMKH B
AIIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS
3apsi0B

JvaneKkTpuky u
MOJIYITPOBOJTHUKH B
AJIEKTPOCTATUYECKOM I10JI€

06.02

07.02

07.02

09.02

13.02

13.02

https://phys-
ege.sdamgia.ru

https://infourok.ru

https://all.alleng.me
» edu > physl

POII




109

110

111

112

Konpgencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOPA.
DneKTPOEMKOCTH MJIOCKOTO
KOHJICHCATOpa

[TapannensHOE coequHEHNE
KOHJICHCAaTOPOB

[TocnenoBarenbHOE
COCIMHEHUE
KOHJICHCATOPOB

DHeprus 3apsHyKEHHOTO
KOHJICHCATOpa

14.02

14.02

16.02

20.02

https://all.alleng.me
» edu > physl

https://all.alleng.me
> edu > physl

113

Pemenue 3agad mo teme
«KoHzeHncaTopsl, ux
COE€IUHEHHE.
DNEKTPOEMKOCTD MJIOCKOT0
KOHJICHCATOPay.

20.02

https://phys-
ege.sdamgia.ru

114

JIBrkeHne 3apsyKeHHON
YaCTHUIbI B OJHOPOJHOM
AIIEKTPUYECKOM I10JIe

21.02

https://infourok.ru

115

116

Pemienue 3agau o teme
«DIEKTPUYECKOE MOTIEN.

O6o0061meHue u
CUCTEeMAaTH3aIHsI 3HAHHH 110
TeMe "DIeKTpuyecKoe
nose"

21.02

27.02

https://phys-
ege.sdamgia.ru

POII

117

KonTtponbnast pabora No7

27.02




1o TemMe "DIIeKTPUUECKOoe
nosie"

118

Pabora Hazg ommOKaMH.
Cwuia Toka. ITocTostHHBIH
TOK. Y CIIOBHSA
CYIIIECTBOBAHUS
IIOCTOSIHHOTO
3JICKTPUYECKOTO TOKA

28.02

POII

119

120

121

122

123

HcTouHuku TOKA.
Hanpsokenne u 31C

3akoH OMa 11 yyacTka
enu. JJIEKTPUIECKOe
COTIPOTHUBIICHUE

3aBUCUMOCTh
CONPOTHUBIICHUSA
OJIHOPOJIHOT'O ITPOBOJIHHUKA
OT €ro JUIMHBI U IIOIagn
MOTIEPEYHOTO CEUCHUSI.

VY enpHO€E CONPOTUBIIEHUE
BEIICCTBA.

JlaGopatopHast pabota Ne9
«3mepenune yaeapHoro
COITPOTHBIICHUS
TIPOBOTHHUKAY.
[TocnenoBarensHOe,
napauielibHOe, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB

28.02

01.03

05.03

05.03

06.03

POII

https://all.alleng.me
> edu > physl

POII

124

Pacuér pa3zBeTBIEHHBIX
ANEKTPUYECKUX LIETIEH.

06.03

https://infourok.ru




[IpaBuna Kupxroda

125

126

127

JlaGopaTtopnas pa6ora NelQ
«HccnenoBanne
CMEIIAHHOTO COSIMHECHHUS
MIPOBOTHUKOB).

PaboTa anekTpudeckoro
ToKa. 3aKkoH J[xoyms —
Jlenna

Pemenue 3amay o teme
«3akonsl Kupxroday.

12.03

12.03

13.03

POII

https://phys-
ege.sdamgia.ru

128

MoIHOCTh
AIEKTPUYECKOTO TOKA.
TemnmoBast MOIITHOCTb,
BBIZICNIIEMAas Ha pe3UCTOpe

13.03

https://all.alleng.me
> edu > physl

129

130

131

Pemenue 3anay no teme
«Pacy€r anexkTpuyeckux
Lemnem».

O/1C u BHyTpEHHEE
CONPOTHUBIIEHUE UCTOYHHUKA
ToKa. 3akoH OMma g
MOJIHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

JlaGopatopHnast pabora Nel 1
«M3mepenne O/1C n
BHYTPEHHET O
COIIPOTHUBIICHUS] HCTOYHUKA
TOKa».

15.03

19.03

19.03

https://infourok.ru

132

Pemenue 3amau mosi teMe

20.03

https://phys-




«3axod Oma U1 TOJTHOM
LEITI.

ege.sdamgia.ru

133

134

MoHocTh UCTOUYHHUKA
TOKa

KOpOTKOC 3aMbIKaHUE

20.03

22.03

https://all.alleng.me
» edu > physl

135

136

137

Konpnencarop B uenu
MOCTOSTHHOTO TOKa

Pemenne 3amaug mo reme
«Konaencarop B nienu
IIOCTOSIHHOT'O TOKa.

Penienue 3amad mo teme
"MoIHOCTb
AIEKTPUUYECKOTO TOKa".

02.04

02.04

03.04

https://phys-
ege.sdamgia.ru

138

Pemenue 3agad mo reme
"Pabota anexTpudeckoro
ToKa. 3akoH J[xoyms —
Jlenma".

03.04

https://all.alleng.me
» edu > physl

139

Pemenue 3agad mo teme
"TlocTostHHBIN
ANEKTPUYECKUI TOK"

05.04

https://phys-
ege.sdamgia.ru

140

0O00011eHne n

cUCTeMaTH3alus 3HaHWH 110

teme "TlocTostHHBIN
ANIEKTPUYECKUM TOK"

09.04

POII

141

KonTtponbHast padota Ne§
o teme "[locTosTHHBIN
ANIEKTPUYECKUM TOK"

09.04




Pabora Hajg ommbKamu.
DJIeKTpruyecKas
IPOBOAMMOCTH Pa3IUYHbBIX
BEILIECTB. DJICKTPUUECKUI
TOK B MeTaJljax.

142

CBepx1npoBOAUMOCTb

DIIEKTPUUECKUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapages 1715 dIEKTPOIU3a

143

JlaGopaTtopnast pabota Nel2
144 «M3mepenue 3apsia 1
OJTHOBAJICHTHOTO MOHA.

10.04

10.04

12.04

https://infourok.ru

https://infourok.ru

145 DIIeKTPUUECKHUI TOK B
razax. [Lmazma

ONeKTpU4YEeCKUil TOK B

146 BakyyMme. BakyymHble 1
npuOOpbI
ONeKTpU4YEeCKUil TOK B
HOJIYIIPOBOJTHUKAX

147

16.04

16.04

17.04

https://infourok.ru

https://infourok.ru

https://infourok.ru

148 [TonynpoBOIHMKOBBIE 1

npuOopbI

17.04

https://infourok.ru

Pasznen 5. DUSHUECKHM ITPAKTUKYM (16 uacos)

Pu3n4eCcKuil IPAKTUKYM

1o teMe "M3mepeHne cuiibl

149 TOKA U HaIPSKEHUS B LIETIH 1
MOCTOSIHHOT'O TOKA IpU

IIOMOIIIMY aHAJIOT'OBBIX U

19.04




150

IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" uin
"3HaKOMCTBO C ITU(POBOM
nabopaTopueii 1o pusuke.
[Tpumeps! u3mepeHus
(GU3HYECKUX BEIIMYUH MPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

®u3NUecKuil TPAKTUKYM
no teme "M3yuenue
HEPaBHOMEPHOI'O
JBUKEHUS C LIETIBIO
OnpeAeseHUuss MTHOBEHHOM
ckopoctH"

23.04

151

152

Pu3NUeCKU IPAKTUKYM
o teme "N3mepenue
YCKOpEHUS Ipu
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
MJIOCKOCTH" MU
"HccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
JIBUKEHUH"
Pu3n4eCcKuil IPAKTUKYM
no teme "U3mepenue
YCKOPEHHS CBOOOTHOTO

23.04

24.04




nageHus" win "U3ydyenue
JBUKCHHUS TeTa,
OpOIIEHHOTO
TOPU30HTAIILHO"

153

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuyenue
IBIDKEHUSA Tea 10
OKPYXKHOCTH C IMIOCTOSIHHOM
10 MOJIYJIFO CKOPOCTBIO"
nny "UcciaenoBanue
3aBUCHUMOCTH TIEPHOJIa
oOpareHuss KOHU4eCKOro
MasITHUKA OT €ro
napameTpos"”

24.04

154

155

Pu3NUeCKU IPAKTUKYM
o teme "U3mepenue
PaBHOJEHCTBYIOLIEH CUIIBI
TIpU IBHKEHUH OpyCKa 1o
HAKJIOHHOM MiI0cKOoCTH"
i "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU
JBYDKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3a/laHHOE PacCTOSIHUE OT
ero mMaccer"

Pu3n4eCcKul IPAKTUKYM
no teMe "HccnenoBanue
3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHHKAIOIIUX

26.04

30.04




156

157

B IIPYKUHE U PE3NHOBOM
oOpasiie, OT ux
nedhopmaruu' uiu
"U3ydyeHue qBHKEHUS
CHCTEMBI TeJl, CBI3aHHBIX
HUTBIO, IEPEKUHYTOU Uepe3
nérxkuit 0J10K"

Ou3nyecKuil MPakTUKyM
o teme "MN3mepenue

ko3 uImenTa TpeHus 1mo
BEJIMYMHE YIIIOBOTO

ko3 dunreHTa
3aBucumoctu Frp(N)" nnu
"HccmenoBaHue ABUKEHUS
Opycka 1o HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM
K03 uureHToM TpeHus"
nin "M3yueHne qBUKEHU
rpy3a Ha Bally ¢ TpeHHEM"

Pu3NUeCKU IPAKTUKYM
no teme "HccnenoBanue
YCIIOBUI paBHOBECHUS
TBEPIOTO TEJIA, UMEIOIIETO
OCh BpallleHus" nimn
"KoHcTpynpoBanue
KPOHIITENHOB U pacy€T
CHJI yIIPYroCcTU" W
"NU3ydyeHue ycTONYMBOCTH
TBEPAOTO TEJIA, UMEIOLIETO

30.04

07.05




TJI0ILA/h OTIOPHI"

158

DuU3nYECKU MPaKTUKYM
no teme "U3mepenue
UMITyJIbCa TeJla 1o
TOPMO3HOMY IIyTH" WK
"N3MepeHue CUilbl TATH,
CKOPOCTH MOJENN
AIEKTPOMOOUIIS U
MOIIIHOCTH CHJIBbI TATU" WIIN
"CpaBHeHUE U3MEHEHUS
UMITyJIbCa TEJa C
UMIYJIbCOM CUJIBI" WU
"HUccnenoBaHue
COXpaHEHUsI UMITyJIbCa IIPU
yIpyrom B3aumonencrsun"
nn "U3mepenune
KMHETUYECKOW SHEPTrUun
T€Na 10 TOPMO3HOMY ITyTH'

07.05

159

®u3nYecKuil NPAKTUKYM
no teme "M3yuenue
MN30TEPMUYECKOTO
nporecca (peKOMEHI0BAaHO
UCTIOJIb30BaHUE LU(POBOI
naboparopun)" wim
"N3yueHne n30X0pHOTo
npouecca’ winm "M3yuenne
n300apHOro mporecca uin
"[IpoBepka ypaBHEHUS
cocrosiHus"

08.05




160

161

Pu3n4eCcKu NPAKTUKYM
no teme "N3mepenne
YACIbHON TEIIOEMKOCTH"
nnu "UcciaenoBanue
mpoliiecca OCThIBaHUS
BeIIecTBa" UIIn
"UccnemoBanue
aamabaTtHoro npomecca"
win "M3yuenue
B3aUMOCBSI3H YHEPTUU
MEXXMOJIEKYISIPHOTO
B3aMMOJICHCTBHSA U
TEMIEPaTypbl KHTICHUS
JKAIKoCTER"

Pu3nUeCKUu IPAKTUKYM
no teme "M3yueHue
3aKOHOMEPHOCTEN
UCIapeHus KuakocTein"
w "H3Mepenue ynenpHou
TEIUIOTHI IIJIaBJIEHU Ibaa"
nunu "M3ydeHne CBONCTB
HACBIIICHHBIX NIapOB" WIH
"N3mepenue abCo0THON
BJIQ)KHOCTH BO3/lyXa U
OILIEHKa MacChl I1apoB B
nomenienuun". U3mepenue
ko3P dunreHTa
IIOBEPXHOCTHOTO
HaTSHKCHUS

08.05

14.05




162

163

164

Pu3n4eCcKu NPAKTUKYM
o teMe "HaOmronenue
MpeBpalIeHHs SHEPTUU
3apsKEHHOTO
KOHJICHCATOpa B YHEPTHIO
U3JIy4yeHus ceeToauoa"
win "N3yuenue
MPOTEKAHUS TOKA B IICTIH,
coaeprKalein
KOHJIeHCaTop" WiH
"Pacnipenenenue pazHOCTH
MOTEHIINAJIOB
(HanmpspKEeHMS ) TPy
MoCIe0BaTEIbHOM
COETMHEHUH
KOHJIEHCAaTOpoB"

Du3n4eCcKuil IPAKTUKYM
no teme "HccnenoBanue
CMEILIAHHOTO COEAUHEHUS
pe3ucTopoB' uiu
"U3Mepenne yienbHoro
CONPOTHUBJICHUS
MIPOBOJIHUKOB" HITN
"UccnenoBanue
3aBUCUMOCTH CUJIBI TOKA OT
HaIPSKEHUs JJIs1 JIAMITbI
HaKaJuBaHUs"

DuU3NYECKUH MTPAKTUKYM
no Teme "HaGmronenue

14.05

15.05

15.05




AJEeKTpon3a" uin
"U3mepenue 3apsna
OJIHOBAJIEHTHOIO noHa"
nnu "UcciaenoBanue
3aBHCHUMOCTH
COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMIeparypbl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepUCTUKHU auoaa”

Paznen 6. PEBEPBHOE BPEMS (6 yacoB)

PesepBHBIil ypok.

O06o0061IEHNE U

165 cHcTeMaTu3amys 3HaHuH 110 1
teMe "KuHeMmaTunka.

Hunamuka'

PesepBHBIil ypOK.

O6o61eHne u

166 CUCTEMAaTH3alMsl 3HAaHU 110 1
teme " CraTtuka TBEpAOIo

Tena "

PesepBHBIi ypOK.

O06o06mIcHuE U

167 CHCTEMAaTH3alus 3HaHUH I10 1
TeMe " 3aKOHbBI COXpaHEHUs

B MeXaHHKE "

PesepBHBIi ypOK.
168 O06o001menue u 1

CUCTEMAaTHU3aUs 3HAaHUU O

17.05

21.05

21.05

22.05




teme"OcuoBsl MKT.
TepMmoauHamuka.
TerutoBeie MaIUHEL"

PesepBHBIi ypOK.
O6006uenne u

169 CUCTEMAaTH3AIHsI 3HAHHH 110
TeMe "DIeKTpuyeckoe
nose"

1

22.05

PesepBHBIi ypOK.
O0o061IeH e U

170 cUcTeEMAaTH3aIMs 3HaHUH 110
teMe "IlocToSHHBIN

AJIEKTPUUYCCKUN TOK'.

1

24.05

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170

28




11 KJIACC

ara u3y4eHus Koppekrtupo
KounyecTBO 4acoB A y JIeKTPOHHbIE m}:p P
B
Ne uudgposbie
Tema ypoka Kontpo Hpakru o DakT
n/n o0pa3oBaTe/bH
Bcero  abHbIE YyecKHe  IUIaHy
ble pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMMUKA (28 yacos)
B3anmoneiicTBre MOCTOSTHHBIX
MAarHuTOB U IPOBOJHUKOB C TOKOM. 1 01.09 https://infourok.ru
MarnuTtHoe nose. ['unoresa '
Awmrmepa
Bekrop MarHuTHOM MHIYKIUU.
https://all.alleng.me
[IpyHIMD Cynepno3uLu
PUHIL yuep ¢ I 1 04.09 » edu > physl
MarHuTHBIX TTosiel. Jluauu
MarHUTHOW MHIYKIIUH
JlaGopatopHas pabota Nel
«HccnenoBanrne MarHUTHOT'O MOJS 1 1 04.09
MOCTOSIHHBIX MarHUTOBY
MarauTHO€E noJie MPOBOTHUKA C
tokoM. OnbIT Opcrena. Cuna 1 07.09 https://infourok.ru
Amrnepa, e€ HanpaBJIeHUE U '
MOAYJb
HpI/IMeHeHI/Ie 3aKOHa AMnepa. https://a”_a“eng_me
DIIEeKTPOU3MEPUTETHHBIE TPUOOPHI. 1 07.09 » edu > physl
Pemienue 3a1au Ha 3akoH Ammepa.
JlaboparopHas pabota Ne2
PATOPHAZ pabo 1 1 08.09
«HMccnenoBanue nencTBUS




MMOCTOAHHOI'O MaroiuTa Ha paMKy C
TOKOM».

Cuna JlopeHua, e€ HalpaBiIeHHUE U
MOAYJb. JIBU>KEHUE 3apsKECHHOU

https://infourok.ru

7 11.09
YaCTHIIBI B OJTHOPOTHOM
MarHUTHOM TI0JI€
Pemenne 3amau mo teme «Cuna
8 8 11.09
Jlopenuay.
https://all.alleng.me
9 Pa6ora cuel Jlopenna 14.09 » edu > physl
Pemenue 3a1au Ha HaXOXKIECHUE
10 8 A 14.09
paboThl cuitbl JlopeHta.
MarHuTHOE 10JIe B BEIIECTBE. httns://infourok
11 deppoMarHeTUKy, napa- u 15.09 ttps:/infourok.ru
JMaMarHeTUKH
OcHoBHBIE CBOICTBA https://all.alleng.me
12 beppomarneTukos. [Ipumenenue 18.09 » edu > physl
dbeppoMarHeTUKoOB
Pemenue 3agau no reme
13 Ao 18.09 P3LL
MaruauTHoe nose
Pemenue 3agau mo reme "Pamka c
14 . ) 21.09
TOKOM B MarHUTHOM TioJie".
SIBaeHne 3eKTPOMarHUTHOM i
15 p 21.09 https://infourok.ru
WHIYKIIHAH.
JlaGoparophas pabota Ne3
16 «HUccnenoBanue sIBICHUA 22.03

SHGKTPOMaFHHTHOfI HHAYKIOUNA.




17 OC unayKmu 25.09
N https://all.alleng.me
18 3aKO0H 3MEKTPOMArHUTHOM 25.09 , edu > phys]
nHaykiuu Papanes
19 Buxpesoe anekrpudeckoe 1osie. 28.09
Toxku dyko
20 OJ1C uHAYKIMY B ABUKYILIUXCS 28.09 https://infourok.ru
MIPOBOHHUKAX
Pemenue 3aau no teme «3aKoH
21 3JIEKTPOMArHUTHON MHYKIUH. 99.09 Pl
O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOAHHUKAX).
https://all.alleng.me
22 [IpaBumno Jlenna 02.10 » edu » physl
WuayktuBHocTs. KaTymika
23 WHIYKTUBHOCTH B LIETIN 02.10
MOCTOSTHHOTO TOKa
24 SBnenune camounaykiuu. 3/C 05.10 https://infourok.ru
CaMOWHTyKITUT
DHeprus MarHUTHOTO OIS
25 KaTyIIKA C TOKOM. 05.10
DJIEKTPOMArHuTHOE MOJe
26 Pemenue 3amay mo Teme 06.10 Pl
«DNEeKTPOTUHAMUKAY.
O00011eHNEe U CUCTEMATU3ALIS
27 3HaHUU MO TeMe 09.10
"OnexkTpoauHaMuka"
28 KoHnTtponbHas pabota 1o teme 09.10




"OnekTpoauHaMuka"

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI (58 yacos)

PaGora Hag ommoOkamu.

https://all.alleng.me
29 Konebarenpuas cucrema. 1 1210 + edu > phys
CBo0OoHbBIE KOJIEOaHWS.

["apmonnueckue KonedaHus

Kunemarnyeckoe 1 f[HHaAMHUYECKOE

30 omnyvcaHue KonedaTeabHbIX 1 12.10 https: /finfourok.ru

IBIDKECHUN

BriBo nuHaMHU4ecKOro omnucanus

rapMOHHYECKHUX Kose0aHUI U3 X https://infourok.ru

31 1 13.10

SHEPICTUICCKOTO U
KHHEMAaTHU4YCCKOI'O OITMCaHMA

32 Awmintyzaa u ¢asa kojaedaHui 1 16.10

[Tepuona u yactoTa KoneOaAHHIA.
ITepros MaltbIx cBOOOIHEIX https://all.alleng.me
33 KoJIe0aHU MaTeMaTHYeCKOTo 1 16.10 » edu > physl
MasiTHUKA. [leprnox cBOOOTHBIX
KoJieO0aHUH MPY>KWHHOTO MasTHUKA

3aryxaromiue KoieoaHus.

34 BreinyxaeHHbIe KOJIeOaHUs. 1 19.10 https://infourok.ru

Peszonanc
35 ABTOKOJIEOAHUS 1 19.10

Pemenue 3agad mo reme

1 20.10
«MexaHn4eckne KojaedaHus .

36

VYpok-koHpepeHuus
37 "MexaHndecKkne KoueOaHus B 1 23.10 PaLW

MY3bIKaJIbHBIX HHCTpYMEHTax"




38

O00011IeHNE U CUCTEMATHU3ALHS
3HaHUH o TeMe "MexaHnyecKue
KoJiebanus"

23.10

39

JlaboparopHuas pabora Ned
«Omnpenenenne yCKOpEeHUs
CBOOOTHOTO Ta/IEHUS MIPH TOMOIIN
MasITHUKa

26.10

40

41

42

DNIeKTpOMarHUTHbIE KOJIeOaHusI.
KonebarenbHbIil KOHTYD

®opmyna Tomcona. Casp
aMIUIMTYBI 3apsi/ia KOHACHCAaTopa
C aMIUIUTYIOM CHJIBI TOKA B
K0JIeOATEITbHOM KOHTYpE

3akoH COXPAHCHUS DHCPIUHU B

u7eanbHOM KollebaTeTbHOM
KOHTYpE

26.10

27.10

09.11

https://infourok.ru

https://all.alleng.me
> edu > physl

43

3aryxarolue 3JIeKTPOMarHuTHbIE
KosieOaHus1. BeinyX1eHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHMs

09.11

44

[Iepemennslit TOK. Pe3ucrop u
KOHJIEHCATOP B LIENH IEPEMEHHOIO
TOKa

10.11

PoLWW

45

46

KaTy'I_I_IKa HHAYKTUBHOCTHU B LICTIN
MEPEMEHHOTO TOKa

3akoH OMa 7151 DJIEKTPUYECKON
LIENU IEPEMEHHOTO TOKA

13.11

13.11

47

MoOUIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEE

16.11

https://infourok.ru




3HA4YCHUC CUJIBI TOKA 1
HaIIPsSXKCHUA

48

49

50

51

Pe3onaHC B 2JIEKTPUYECKON LIeTIH

NneanpHb1if TpanchopmaTop.
[TpousBoacTBo, nepenava u
noTpedieHue NMEeKTPUIECKON
SHEPTUu

DKOIOTHYECKHe PHUCKH IIpU
IMPOU3BOJCTBEC 3JICKTPOIHCPIUH.
Ky.J'IBTypa HCIIOJIBb30BaHUA
QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ
KHN3HHU

Pemienue 3amad o teme
"JeKTpOMarHuTHbIE Kosiebanus"

16.11

17.11

20.11

20.11

https://all.alleng.me
» edu > physl

PaLW

52

O00011eHNEe U CUCTEMATU3 AL
3HAHHH 10 TEME
"DreKTpOMarHuTHbIE KosieOaHus"

23.11

53

54

Mexanuueckue BOJIHBI.
XapakTepUCTUKA MEXAHUYECKUX
BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH

23.11

24.11

https://infourok.ru

55

3ByK. XapaKTEepUCTUKH 3ByKa

27.11

56

S7

Wndpa3Byk U yabTpa3ByK.
[ITymoBoe 3arpsi3HEHHE
OKpYKaroIle cpebl
ONEeKTPOMAarHUTHHIE BOJIHBI.
N3nyuenne 31eKTpOMarHuTHBIX
BOJIH

27.11

30.11

PoLWW

https://all.alleng.me
» edu > physl




58

OHeprus 31eKTPOMarHUTHBIX BOJIH.

CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH

30.11

https://infourok.ru

59

[IIxana 371eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

01.12

60

61

62

[TpuHIUTIBI paInOCBS3U U
TeneBuaeHus. Pagronokaus.
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE
OKPY Aol cpebl
KoHTpoinbHas pabora 1o Teme
"Konebanusa u BoaHb!"

Pabora nag ommbkamu. Cser.
3aKOH MPSMOTUHEHHOTO
pacmpocTpaHEeHHs CBEeTa

04.12

04.12

07.12

PaU

63

Otpaxenue csera. [1nockoe
3epkaio. Cepuueckoe 3epKano

07.12

https://infourok.ru

64

[Tpenomnenue cBeTa. AGCOTIOTHBIM

U OTHOCHUTEJILHBIN IT0KAa3aTelb

npenomiieHus. [lomHoe BHyTpeHHee

oTtpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

08.12

https://all.alleng.me
» edu > physl

65

66

Pemenne 3amad Ha MMPUMCHCHUC
3aKOHOB OTPAXXCHHA U
MMPEIOMJIICHUA CBETA

JlaGopatopHas pabota Ne5
«M3mepenue nokaszares
NPEJIOMIICHUS CTEKIIa.

11.12

11.12

PaLl




Xon nyudeit B mpusme. Jlucrniepeust

https://infourok.ru

67 cBeta. ClIoHBIN cocTaB 6esoro 14.12
cBeta. llBeT
68 JInn3bl. @OKyCHOE PacCTOSIHUE U 14.12
ONITHYECKAs CUJIA JIMH3BI
[TocTpoenune n3o0pakeHui B
69 JMH3aX U UX CHUCTEMax. 15.12 PO
YBenuueHue JuH3bI
JlaboparopHas pabota Ne6
70 «OrnpeneneHue ONTUIECKON CUITBI 18.12
1 (OKYCHOTO PaCCTOSHUS
coOuparoien JTUH3bD».
https://all.alleng.me
71 I'ma3 kak onruyeckasi cucremMa 18.12 » edu > physl
Pewenue 3anau. IIpeneinst
72 IPUMEHUMOCTH I€OMETPUUECKON 21.12
OTITHKHU
73 CKOpOCTh CBETA U METOJIBI €€ 2112 https://infourok.ru
U3MEpEHHS
74 Hucnepcus cBera 22.12
75 WnTepdepenmus ceera 25.12
KorepeHTHBIC HCTOYHHKH.
76 VcenoBus HaOMIOAeHUSA 25.12 PaLL
MaKCHMYMOB U MUHUMYMOB
77 Pemenue 3agad mo teme 28.12
«HaTepdepenmus ceray.
78 [Ipumenenne naTEepPepeHIINU 28.12




79

Judpakuus ceera

29.12

80

81

82

83

84

Judpakumonnas pemeérka.
VcioBue HaOIIOIEHNS TIIaBHBIX
MaKCHMYMOB

JlaGopaTopnas pabora Ne7
«3mepenue IIMHbI CBETOBOM
BOJIHEDY.

ITonepedyHOCTH CBETOBBIX BOJIH.
ITonsapusanus cera

Pewienue 3agau o teme
«dudpakuus ceera.
JudpakimonHas pemeTkay.

JlaGopatopHas pabota Ne8
«OneHka nH(popMamoHHON
émkoctr KoMmakT-aucka (CD).

11.01

11.01

12.01

15.01

15.01

PaW

https://all.alleng.me
» edu > physl

PaLW

85

O00011eHNEe U CUCTEMATU3 AL
3gaHui 1o teme "Onruka"

18.01

86

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH (6 uacos)

KonTponbhas pabota mo Teme
«Onrukay

1

1

18.01

Pabota nag ommbkamu. ['panuIisn
IIPUMEHNMOCTH KJIACCUYECKOM

87 MEXAHUKU. 3aKOHBI 1 19.01
ANEKTPOJIMHAMUKY U TIPUHIIUIT
OTHOCUTEIHHOCTH
ITocTynartel crienuaibHOH TEOPUN /i
88 Yy 1 p 1 22 01 https://infourok.ru

OTHOCHUTCIIBHOCTHU




[IpocTpaHCcTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
Jlopenua. YcnoBue npu4MHHOCTH.

https://infourok.ru

89 1 22.01
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI
90 DOHeprus u I/IMHYJ'IBC 1 25.01
PENATUBUCTCKON YaCTHUIIBI
CBs13b MacChl ¢ SHEPTUEH U
91 HUMITYJIbCOM PEJISITUBUCTCKON 1 25.01 P3LL
YaCTHIIBI. DHEPTHS MTOKOS
Pemenue 3anay no teme «OCHOBBI
92 CTO» 1 26.01
Paznen 4. KBAHTOBAS ®U3UKA (25 yacoB)
93 PaBHOBECHOE TEIIIOBOE M3TYyUCHHE 1 29.01
94 3akoH cmenieHus Buna 1 29.01 POLL
95 I'mnoreza M. I1naHka o KBaHTax. 1 01.02
DOTOHBI
96 OHeprust U UMITyJIbC GOTOHA 1 01.02
97 ®dotorpdext. OnbrTer A. T'. 1 02.02 https://infourok.ru
CronetoBa. 3akoHbl poTordexTa
YpaBHeHHe DHHIITEHHA st https://all.alleng.me
98 dororddekra. "KpacHas rpanuma” 1 05.02 » edu > physl
dboTtordpdexra
[IpakTuueckas padora «M3mepenue
99 noctostHHoM [1anka Ha ocHOBe 1 05.02
uccienaoBanus Gotodpdexrar.
100 Hasnenue cera. Onbite I1. H. 1 08.02 https://infourok.ru




JleGenena

101

BosiHOBBIE CBOIICTBA YaCTHII.
Bounsl ne bpoisa. /InvuHa BoJIHbI
ne bpoiinst u pazmepsl o0mactu
JIOKAJIU3aLAN IBUKYILEUCS
YaCTHUIIbI

08.02

https://all.alleng.me
» edu > physl

102

103

KopnyckynsgpHo-BOJIHOBOI
JyaJn3m

Judpakius 37eKTpOHOB Ha
KpHUCTaIIax

09.02

12.02

https://infourok.ru

104

Crienudrika u3MepeHui B
Mukpomupe. COOTHOLIEHUS
HeonpenenéHHocTei [ elizeHOepra

12.02

105

106

107

Pemenue 3amau Ha hoTodddexr.

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHui o temam "OcHoBel CTO",
"KopmyckyssspHO-BOITHOBON
nyanuzm"

KonTposabHas pabota no Temam:
"OcnHossl CTO", "KopmyckyinsipHo-
BOJIHOBOM JTyasin3m"

15.02

15.02

16.02

PaLWl

108

Pab6ora Hag ommOkaMu. OIIBITEL IO
WCCJICIOBAaHHUIO CTPOCHHSI aTOMA.
[MnanerapHas MoJenb aTomMa

Pezepdopna

19.02

https://infourok.ru

109

110

IToctynatel bopa

Buast ciektpoB. CriekTp ypoBHE#
SHEPrUM aTomMa BOJOpo/ia

19.02

22.02

PaUl




111

JlaboparopHuas pabota Ne9
«HaOro1eH1e CIIOMHOTO |
JIMHEHYATOTO CIICKTPOBY.

22.02

112

113

114

115

CroHTaHHOE U BBIHYKACHHOC
U3JIlydeHue cBera. Jlazepsl.

Hyxnonnas mozens siapa
['eiizenbepra-lBanenko. 3apsa u
MaccoBO€ YHCIIO sapa. M30Tomsbl.
PaanoaktuBHOCTB

3aKOH paJlMO0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3iydyeHus. Biausnue
pPaauoOaKTUBHOCTU HA KUBBIE
opranusmsl. Jlozumerpus

OHeprus CBA3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jlepekt maccobl
anpa. Slnepusie peakuuu. SnepHeie
peaktopsl. [IpobremMbr
YIIPABJISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMYECKHUE aCIIeKThI
Pa3BUTHSA AIEPHON SHEPTETUKN

26.02

26.02

29.02

29.02

PaW

https://infourok.ru

https://all.alleng.me
» edu > physl

116

Meronp! perucTpannuy u
WCCJIEIOBAHMS DJIEMEHTAPHBIX
yacTull. OyHIaMeHTaIbHbIE
B3aUMOJICUCTBUSI. bapnoHsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aZIpOHOB

01.03

https://infourok.ru




117

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU (12 yacoB)

®du3suKa 3a npeaeaaMmu
CrangaptHoi Moaenu. TémHuas
MaTepus U TEMHAs SHEPTUsl.
EnuHCcTBO M3uyeckoit KapTHUHBI
Mupa

04.03

PaLW

118

119

120

Oranbl pa3BUTUS aCTPOHOMUHU.
3HayeHue aCTPOHOMUU

[TpMeHUMOCTH 3aKOHOB (PU3UKU
IUTsE OOBbSICHEHUSI IPUPO/IBI

KOCMHUYECKHX 00BEKTOB. MeToibl
ACTPOHOMUYECKUX HCCIEAOBaHUN

COBpeMeHHHe OIITHYCCKHEC
TCJICCKOIIbI, paIUOTCIICCKOIIBI,
BHeaTMOC(I)epHaSI ACTPpOHOMMU

1

04.03

07.03

07.03

PaLW

https://infourok.ru

https://infourok.ru

121

Bup 3sésnnoro neda. Co3sesnus,
SIPKHE 3BE3/BI, TIJIAHETHI, X
BUINMOE IBUKEHUE

11.03

https://infourok.ru

122

123

124

Comneynas cucrema. CoJHIle.
COJ'IHCLIHaSI AKTUBHOCTB. I/ICTOLIHI/IK
sHepruu CosiHIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. [lnarpamMmma
"CIIEKTpaJIbHBIN KIIacC —
CBETUMOCTB"

3Be3 a6l TIIaBHOMI
[IOCJIENOBATEIBHOCTHA

11.03

14.03

14.03

https://infourok.ru

https://infourok.ru

https://infourok.ru

125

BnyTtpenHee cTpoeHue 3BE3 .

15.03

https://infourok.ru




CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOKICHUH M SBOJIIOIINH
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3N

126

Muneunsiii [Iyte — Hama
lanaktuka. TyUnbl ranakTUk.
YépHble IBIPHI B spax TalaKTHUK

18.03

https://infourok.ru

127

Bcenennas. Paciumipenue
Bcenennoii. 3akon Xa06ma.
Teopus bonbmoro B3peIBa.
PennkToBoe n3iyueHue

18.03

https://infourok.ru

128

129

MacmrabHasi CTpyKTypa
Bcenennoii. MeTaranaktuka

Hepeménnsie npodiaembl
aCTPOHOMHH

1

21.03

21.03

https://infourok.ru

PaLWl

Paznen 6. PU3UUYECKHAN MPAKTUKYM (16 yacoB)

130

Du3HUeCKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO ITOJIST
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
dbeppoMarseTuKoB" uiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

22.03

131

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa ninm
"N3ydyeHue 3aBUCUMOCTH CHUJIBbI
AmMriepa OT cuJIbl TOKA'" MU
"Onpeznenenre MarHUTHOM

01.04




WHIYKIIMYA Ha OCHOBE U3MEPEHUS
cuiibl Ammepa"

132

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
AJIIEKTPOMATHUTHON UHAYKIUU"
uin "OnpeneneHne HHAYKIIUN
BUXPEBOTO MarHUTHOTO MOJIs"

01.04

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJIECHUS
camouHaykiun" wim "Coopka
MOJIEH JIEKTPOMAarHUTHOTO
reseparopa"

04.04

134

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3mepenue neproja CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U
NPYXKUHHOTO MasiTHUKOB"

04.04

135

136

Du3nUeCcKuil IPAKTUKYM I10 TEME
"IIpeobpa3oBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue epeEMEHHOTO TOKa
4yepe3 NOCIIeI0BATENBHO
COEIMHEHHBIE KOHEHCATOP,
KAaTYHIKy ¥ pe3UCTOp" WIH
"UccnenoBanue paboOThI
MCTOYHUKOB CBETAa B LIETIH
MepeMEHHOTo ToKa"

05.04

08.04

137

DuU3nYeCKu MPAKTUKYM 110 TEME
"N3y4yeHue nmapaMmeTpoB 3ByKOBOM

08.04




BOJIHBEI"

138

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHue nokasaresns
MIPEJIOMJIEHUS CTEKJIa" WIH
"Tlony4yenue n300pakeHUS B
CUCTEME U3 IIJIOCKOTO 3epKajia U
JTUH3bL"

11.04

139

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH

(OKYCHOTO pacCTOSIHUS OT

BelIeCcTBa (Ha MPUMEpPE KUIKUX 1
nuH3)" wim "3mepenue

(OKYCHOI'O pacCTOSHUS

paccenBaroIIuX JINH3"

11.04

140

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
UHTEepEPEHIIMU U MOJIApU3aLUU
ceera"

12.04

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"Omnpeaenenne UMNyabca u
SHEPTUU PEIATUBUCTCKUX YACTHII
(o ¢oTorpadusim TpeKoB
3apsHKEHHBIX YaCTUI] B MArHUTHOM
nose)"

15.04

142

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepenne nocrossHHOM [1nanka

Ha OCHOBE MCCJIEI0BaHUS 1
dororddekra" nuum

"HccnenoBaHue 3aBUCUMOCTH

15.04




CHUJIBI TOKA YEPE3 CBETOAMOJ OT
HanpsHKeHus"

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa

143 pa3peKEHHOT0 aTOMapPHOI0
BOJIOPOJIa U U3MEPEHUE
nocTostHHOM Punbepra”

18.04

Pu3n4ecKuil IPAKTUKYM 110 TEME

"UccnenoBanue paiioakKTUBHOTO

144 (doHa ¢ UCTIOTB30BAHUEM
nosumertpa" unu "N3ydyenue
HOTJIOIEHUs OeTa-4acTul]

anroMuHueM"

18.04

Pu3n4ecKuil TPAKTUKYM 110 TEME
"HaOronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUN AJIs ONIPEACIICHUS
145 HOJIOXKEHUS HEOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Moymapus
U SIpKHE 3BE3/1BI" WU
"HaGnronenus B Teneckorn JIyH#l,
MJIAHET, TYMAHHOCTEHN U 3BE3THBIX

cKoruieHui"

19.04

Paznen7. OGOBIIAIOIIEE IOBTOPEHHUE (15 yacoB)

O06o011eHre U cucTeMaTHu3alus
146 3Hanuil. Posb ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,

22.04

PaUl




TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YyelioBeKa

O060011eHNE U CUCTeMAaTU3AIHS
3Hanuil. Posb 1 Mecto ¢pusuku u

147 . 22.04 PILU
ACTPOHOMHUU B COBPEMEHHOM
HAYYHOH KapTHHE MUpa
O06001IeHNEe U CHCTeMAaTU3aHS
3HaHuil. Poss ¢pusndeckoii Teopun
B (h)OpMUPOBAHUHU IIPEICTABICHUH O
148 (bnmqecxofl KapTHUHE MUpa, MECTO 25.04 Pl
(bHU3HYECKOM KapTHHBI MUpPA B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUI O PUPOJIE
149 O6O6HUICHI/IG u CI/I'CTeMaTI/ISaIII/ISI 25 04 Q;tgss:ég F;rt]]g;.ru
3HaHui o teme "Kunemaruka"
150 O6O6HVICHI/IG Y CHCTEMAaTH3AINS 26.04 Qgsz:ég ?rr]]gisf;.ru
3HaHui no teme "Kunemaruka"
151 O606I.EICHI/IC U CHCTeMaTH3alus 29.04 zggsszég F;rr]]é]/ise;.ru
3HaHui no teme "JIuHamuka"
O06o0011eHNEe U cUCTeMaTH3aIHs https://phys-
152 3HaHui mo Teme "CraTuka 29.04 ege.sdamgia.ru
TBEpAOro Tema"
O06o0011eHNEe U cUCTeMaTH3aIHs https://phys-
153 3HAHMI 110 TeMe "3aKOHBI 06.05 ege.sdamgia.ru

COXpaHEHHUs B MEXaHHKe"




O00011IeHNE U CUCTEMATHU3ALHS
3HaHui o teMe "OCHOBEI

https://phys-

154 . 06.05 ege.sdamgia.ru
MOJICKYJISIPHO-KUHETHUECKOM
Teopun"
O0o001menne 1 cucremMaTu3anys https://phys-
155 3HaHu# 1o treme "TepmMoauHaMuKa. 13.05 ege.sdamgia.ru
TerioBble MalIMHBL"
O06001IeHNEe U CHCTeMAaTU3aHS
156 3HaHU 110 TeMe "ArperaTHble 13.05 Q;tgsszég pr:;/?e;.ru
cocrosiHus BeniecTBa. Da3oBbie
nepexopl"”
O0o001eHne U cucTeMaTu3alys https://phys-
157 3HAHUH 10 TeMe "DIeKTpUIecKoe 16.05 ege.sdamgia.ru
nosie"
O0o001eHne 1 cucTeMaTu3alys https://phys-
158 3HaHui mo Teme "llocTosTHHBIN 16.05 ege.sdamgia.ru
3JIEKTPUYECKUN TOK"
O0o001eHne 1 cucTeMaTu3alys https://phys-
159 3HaHuil mo teme "Toku B 17.05 ege.sdamgia.ru
pa3nuMyHbIX cpenax”
O0o001eHNE U cUCTEMaTU3aLMs https://phys-
160 3HaHW# 1Mo TeMe "MaruuTHoe 20.05 ege.sdamgia.ru
nose"
PE3EPBHOE BPEMS (10 yacos)
PesepBublit ypok. O0001IeHNE U https:/phys-
161 CHUCTeMaTH3aIlysl 3HaHUH 10 TeMe 20.05 ege.sdamgia.ru
"DneKTpoMarHuTHas MHIYKIus"
162 PesepBHblil ypok. O600IEeHE 1 23.05 https://phys-

ege.sdamgia.ru




CHUCTEMATH3ALIMS 3HAHUH 110 TEME
"Mexanndeckue Koinedanusg"

163

164

165

166

PesepBHeiit ypok. O600ICHHE U
cucremMatru3sanus 3HAHUH 110 TEME

"DNIeKTPOMArHUTHBIE KOJIeOaHus "

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"MexaHu4ecKue u
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBuslit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Onruka"

PesepBusiit ypok. O60011eHNE U
CHCTEMATHU3AIMs 3HAHUH 110 TEME
"OcuoBsl CTO"

23.05

24.05

https://phys-
ege.sdamgia.ru

https://phys-
ege.sdamgia.ru

https://phys-
ege.sdamgia.ru

https://phys-
ege.sdamgia.ru

167

Peseprubiit ypok. O60011eHIE U
CUCTEMaTH3alMsl 3HaHUH 110 TeMe
"KopnyckyssspHO-BOITHOBON
nyanuzm"

https://phys-
ege.sdamgia.ru

168

Peseprubiit ypok. O60011eHIE U
cucremMaru3anus 3HAHUH 110 TEME
"®duszuka aroma"

https://phys-
ege.sdamgia.ru

169

170

PesepBHriit ypok. O6001ICHHE U
CcHUCTEeMaTH3aIlus 3HAHUH 110 TeMe
"®du3nka aTOMHOTO sapa U
3JIEMEHTAPHBIX YACTHILL"

PesepBHeiit ypok. O600ICHHE U
cucreMatru3anus 3HAHUH 110 TEME

https://phys-
ege.sdamgia.ru

https://phys-
ege.sdamgia.ru




"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

26







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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